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114     LIBERTY    STREET, 
NEVA/   YORK. 


IN 


JULY— DECEMBER,   1902. 


The  abbreviatio|ii  (f)  signifies  illustrated  articles. 


GENERAL. 


A 


Accideuts  : 

Blasting  Niagara  J'alls,  517. 
Breals  in  a  cast-iron  pipe  Thirlmere  aque- 
duct; 511. 
Accounting : 

Property  returns  on  public  works,  608. 
.\ir : 

Apparatus  for  liquefying,  Cornell  Univer- 
sity, 296. 
Air,  Comprgssed : 

Economy  derived  from  reheating,  221  t. 
I'se  in  Buffalo  grain  elevator,  131  f. 
Aldershot,  Eng. :    Recent  municipal  work. 

618. 
.\lternators : 

Parallel   running  engine  governing,  27.'). 
Altoona,  Pa. : 

Septic  tanks,  584. 
.\lumiiium : 

Reduction  of  alumina  in  America,  4-10. 
Wire  joints,  515. 
American  Institute  of  Architects,  Conven- 
tion, 577. 
American  Society  of  Civil  Engineers,  Dis- 
honest use  of  name,  607. 
American  Society  of  Mechanical  Engineers, 

Meeting,  545,  553. 
American    Society   of    Municipal    Improve- 
ments, Meeting,  353. 
American  Water  Works  Association : 

Letter  from  a  member,  40. 
Amsterdam,  N.  Y. : 

Dam  and  reservoir,  602  t- 
.\queducts : 
Break   in   Thirlmere,    Manchester,    Bine., 

511. 
loss  of  capacity,  the  Vyruwy,  Liverpool, 

Eng.,  103. 
Weston,    Boston    water  works,    362    t- 
386  t. 
4rad.  Hungary : 

An   unusual  water  supply  plant,  296. 
Architecture : 
Contest  for  Greek  church,  522. 
Ensemble  effect  of  buildings,  497. 
Arches : 

Blackwell's  Island  bridge  masonry,  554  t. 
Heavy  concrete  in  Peoria  &  Western  R. 

R.  bridge,  199  f. 
Reconstruction  culverts.    Grand   Rapids, 

Mich    444. 
Rock    Creek    concrete-steel    arch,    Wash- 
ington, D.  C,  151  t. 
Steel,  Pennsylvania  trainshed,  Pittsburg, 

Two-"hinged,  603  t- 
Ash  carts: 

New  type  used  in  New   York  City,  269. 
Asphalt : 

Coating    of    steel    main.    New    Bedford, 
Mass.,  57. 

For  bridge  flooring,  426. 

In  sewer  pipe  joints,  Berlin,  1. 

Paving  in  New  York  City,  281. 

Plant  for  the  manufacture  of,  at  Winni- 
peg, Man.,  32. 
Association  of  Municipal  Engineers  of  New 

York  City,  447. 
Atlantic  City,  N.  J. : 

30-inch  riveted  steel  force  main,  protected 
with  mineral  rubber,  89. 
Attleborough,  Mass. : 

Iron  in  water  supply,  614. 
Automobiles : 

Tse  in  France,  426. 


Bacteria  : 

Treatment  of  trade  wastes.  273. 
Stability    of   effluents    from    sewage    filt- 
ers, 611. 
Vitality    of   sewage,    and    antagonism    of 
soil  bacteria  to  typhoid  bacillus,  440. 


Base  line  measurements: 

Rapid  methods,  98th  meridian  triangula 
tion,  293  t- 
Baths : 
Report  of  Sewerage  and  Sanitation  Com- 

mittee.  Am.  Soc.  Muu.  Imp.,  372. 
Swimming,    Aaisonia    Hotel,    New    York 

543  f. 
Use  of  public,  Chicago,  535. 
Yonkers,  N.  Y.,  public  use  of,  610. 
Di-ams : 

Reinforced  concrete,  1. 
Bedford,  Ind. : 

Septic  tank,  465  f. 
Bench  marks : 
Chicago   standards,   592. 
Hartford,  Conn.,  490  t- 
Berlin,  Germany : 

.Smoke  abatement,  399. 
Stoppage  of  sewers  by  tree  roots,  1. 
Birmingham,    Eng. :      Septic    tank    sewage 
disposal,  16. 
Roadways,  610. 
Blasting : 
Accident  at  Niagara  Falls,  517. 
Blackwell's     Island    bridge    construction, 
554  t- 
Blueprints : 

Jlachine  for  wringing,  12. 
Boats : 

-Motion  of,  in  a  restricted  water-way   40 
Boilers,  Steam: 

British  admiralty  report  of,  149. 
Cold  heating  of  rivets  for,  231. 
Hohenstein  water-tube,  586  t- 
Manufacture  in  shops  of  Babcock  &  Wil- 
cox Co.,  529  t. 
Scotch    marine    type    in    office    building, 

80  ( . 
Sederholm,  584. 
Book  n6tes   (See  New  Publications). 
Boston,  Mass. ; 
Cost  of  pumping  water,  151. 
Prevention  of  water  waste,  245. 
Sewage  reservoir,  electro-pneuniatic  con- 
_trol  of.  Moon  Island,  181. 
Underground  railway  project,  (507. 
Weston  aqueduct,  362  t.  386  t- 
Water  consumption,  618. 
Breakwaters : 

Cloncrete  blocks  in  Buffalo,  400 
Bricks : 

Plant  for  paving  bricks,  462  t 
Bridges : 
American  shop  practice  in,  97. 
Bascule,   Grand  Ave.,   Milwaukee.   Wis., 

Blackwell's  Island  bridge  superstracture. 
New  York,  580. 

Burr  bridge,  Harrisburg,  Pa.,  249. 

Concrete-steel  arch.  Rock  Creek,  Wash- 
ington, D.  C,  151  t. 

Cooper  specifications  for  foundations. 
414  T. 

^oV'.''.''^.  '^^'^^  railway,  Pittsburg,  338  t. 
3()4  T. 

Eighteen  Mile  Creek  viaduct.  266  t. 
Too  f"spension     bridge,     Easton,     Pa.. 
129  f. 

(ilendive,  Montana,  highway,  161 

Ileav.v^  concrete  arch,  Peoria  & 'Eastern 
R.  R.,  199  y. 

High     level    bridge,     Newcastle-on-Tyne 
^  Eng.,  303  t. 

Kew,  over  Thames,  construction  of   522 

I^ng  bridge  in  India,  57. 

Manhattan.  New  York,  tower  founda- 
tions, 510. 

Max  Jcseph,  Munich,  324  f. 

Moving  n  railroad  bridge.  New  Bruns- 
wick, N.  J.,  10  t. 

New  East  River,  New  York 
Cables  of.  400. 
Fire,  457,  458  t.  464,  492. 
Rpsumiition  of  work,  .587. 

Partial  failure  of  concrete  piers  at  Joliet. 
III.,  o5. 

Pennsylvania  R.  R.,  52d  St.,  Philadel- 
phia, 398  t- 


Pier    and    pavilion,    Bar    Harbor,   Me.. 

424  T. 
I'late  girder.    Lake    Erie  &   Western   R. 

R.,  152  t. 
Reconstruction,  Redheugh,  Eng.,  134. 
Recovery     of    steel     from     Des    Moines 

River,  426. 
Removal  So.   10th   St.,  Pittsburg    521. 
Kio  tJrande,   Costa  Rica,  390  t,  434  t, 

515,  613. 
Rolling    bridge,   Westchester   Ave.,    New 

York,  79  t. 
Single  grade  of  steel  for,  49. 
Sudbury  River  pipe  arch.  Weston  aque- 
duct, 386  t. 
'loll   bridge,  St.  Charles,  Mo.,  34. 
Two-hinged  arch,  603  t- 
1  gaiula   Railway,  erection,   105    f. 
Bridge  erections : 

(See  Contractor's  plants.) 
Bridge  piers : 

Blackwell's  Island,  New  York,  554   (t). 
Cooper's  siiecifications,  414   (t). 
Bristol,  England  : 
Provision  for  redistributing  coal   in  the 
bunkers,  29. 
Brockton,  Mass. : 

Intermittent  plant   for  sewage  disposal, 
161. 
Brooklyn,  N.  Y. : 

Electrolysis  in  Navy  Yard,  181. 

Fire  insurance  rates,  583. 

Large   sewer  tunnel,  226. 

Result  of  a  study  of  water  distribution. 

330. 
Sanitary  protection,  565. 
Slippery  pavements,  301. 
Buildings : 

Bank  of  the  State  of  New  York ; 
Superstructure,  242   (t). 
Underpinning   299    (t),  417   (t). 
Battery   Plac-e   building.   New   York,   59 

Blair  building.  New  York,  227   (t). 
Cellar  bracing.     New    York    Stock   Ex- 
change, 155  (t). 
Chamber  of  Commerce,  New  York,  dedi- 
cation, 460. 
Columns  for,  457. 

Complicated  underpinning.  Bank  of  the 
State  of  New  York,  299  (t),  417. 
Corrosion  of  steel  frames,  442  (t). 
Fore    River    shipbuilding   shed,    (iuincy, 

Mass.,  85  .(t). 
(government  Printing  Office,  535   (t). 
Hibemia,    New   Orleans,    486    (t),    506 

(t). 
North    German    Lloyd  -pier    sheds,    Ho- 

boken,  N.  .1.,  8  (t),  58. 
Pantheon,   277    (t). 
Pennsylvania    trainshed,   Pittsburg,    172 

(t)  ;  erection,  419  (t). 
Philadelphia  Co.,  Pittsburg,  320  (t). 
Proposal  of  a  single  grade  of  steel,  49. 
Replacing   stone   front,   New   York,    135 

.    <■'' 

Rhode  Island  Suburban  Ry.  repair  shops. 

Providence,  107  (t). 
Sangley  Point  coaling  plant,  Manila,  123 

Steel  pier  and  pavilion,  Bar  Harbor,  Me., 

424  (t). 
Underpinning     Decker     Building,     New 

York,  11   (t). 
Water  tower.   Grand  Rapids,  Wis.,  441 

Westinghouse    foundry,   324    (t). 
Bury,   Eng. : 

Sewage  disposal  works,  32. 


Cables  : 

British-Pacific  completion.  464. 

New  East  River  Bridge,  New  York,  400. 
Cablewa.vs : 

Deep  Gulch,  Col.,  76. 
Calcutta,  India : 

Dual  water  supply,  126. 


Caissons: 
Cooper's  bridge  foundation  specifications 
414  (t). 
Camden,  N .  J. ; 

Break  in  reservoir,  343  (t^. 
Canals : 
Another  Isthmian  route  (LeBaron),  505 
Boat  motion   in   a   restricted   waterway 

40. 
Chicago's  drainage  litigation,  416. 
Earnings  of  Manchester  Ship  Canal  Co., 

275. 
Ijake   Ontario    route   for   barge    (N.    Y 

State),  (m. 
Panama  Canal  Co.'s  title,  413. 
Panama  route,  1. 

St.   Lawrence  County,   N.  Y.,  247. 
Suez  transit  dues,  .535. 
Surveys  for,  in  Central  America,  57. 
Canton,   O. : 

Legal  decision  as  to  rights  to  river  water, 
lo2. 
Cement : 

Chemical    anal.vsis   of    Portland,    129 
Exhibits,  DiisseldcSrf  Exhibition,  341. 
Grouting  subaqueous  walls,  585   (ti. 
Output  for  1901,  11. 
Output  for  five  years,  399. 
Protection  of  steel,  442  (f)- 
Retenipering  mortar,  615. 
Standard   specifications,  25. 
Standard     specifications     (R.     W.     Les- 
ley), 4. 
Testing  in  Municipal  laboratories   (R.  L 

Humphrey ),  27. 
Tests  of.  for  New   York  Rapid  Transit 

Co.,  505. 
Use  of  slag,  416. 
Cement  plants: 

Pacific    Portland    Co.'s    Works,   Suisiin 

Cal.,  201    (t). 
Two  English,   184. 
Census : 

Peculiarities  of  industries,  409. 
Central    States    Water-Works   Association, 

Convention,  323. 
Charleston,  S.  G.'. 

Distribution  of  disinfectants,  4(j4. 
Sanitary  inspection,  494. 
Chicago,  111. : 

Concrete  sewer  construction  in,  104. 
Garbage  removal,  5S)4. 
Pumpage  of  water,  610. 
Standard  bench  monuments.  .592. 
Street  cleaning  ordinance,  558  (t). 
Water-waste,  569. 
Chimneys: 

Berlin,  Ger.,  plant,  with  rooms  in  base, 

465. 
Refrigerating  plant,  Manila,  P.  I.,  2  (t). 
Stability  of  high,  495. 
Stability  of,  Prussian  regulations,  (50. 
China : 

Duties  on  imports  into,  522. 
Chino,  Cal. :     Oiled  roads,  373. 
Cienfuegos,  (,'uba  : 

Water-works  and  sewers  contract,  497. 
Clayton.  Mo. :     Septic  sewage,  disposal  for 

county  court  building,  247. 
Cleyeland,   O. ; 

Water-works   tunnel   progress,  588. 
Clinton,   Mass. : 

Intermittent  sewage  filtration  plant,  160. 
Leaky  sewer,  258. 
Coal : 

Early  anthracite,  385. 

Economy   of   use    in    power   production, 

491. 
Electric  mining  in  England.  413  (t). 
Rowe  system  of  burning  pulverized,  592 

Siberian  production,  5(50. 

World'.s  production,  399. 
Coal  bunkers : 

In    Sangley    Point   coaling  station,   Ma- 
nilla. 123   (t). 
Coal  handling  machiner.v : 

Means  of  retrimming  coal,  Bristol,  Eng., 

Prudential  Buildings,  Newark,  367  (t). 
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Point  ooaUos  piaal.  Manila,  1:23 


Etediical  appanln*  in  Kn«>iah.  413  (t). 

Ctoka  uiiM 
By-proJacfc  Orowtk  of.  S2S. 
Lactewaana  Iron  &  Steel  Co..  11. 


Bamk  of  tke  State  of  New  York.  242  it ) . 
BUr  taiMiac  New  York.  22T  (t). 
ItebaOdiBgib  457. 

Caa  of  a  mui  box  nnder   iSOO  B.  C). 
21& 


BloefcB  ia  BoCalo  breakwater.  400. 
OoBpraHivo  reaiatance  of  hooped,  Consi- 

dcfc  ssi,  SOS. 

Oocroaiiw  of  Med  ftaaM*  in  baildiuss. 

4tt  (t). 
Oalrert  for  Weatern  ft  Atlantic  K.  R.. 

n. 

PttMeMorf  Exhibition,  341. 
of  (C.  A.  I^ford).  228. 
its  with  wet.  medium  and  dry. 


Failure  of  a   retaininc  wall.  Sea  Girt, 

S.  J,  3a 
Pbe  teat  of  lock  woten  metal  floor,  350 

(t>. 
Ht»rj  arcb  bridfe,  Peoria  &  Western. 

R.  K..  US  (t). 
MedahM  of  rapcore,  615. 
Partial   failore  of   bridse   piera^  JolieC. 

UL.  »L 
Sewer  eoastruction  in  Chicaco.  104. 
Seven,  Truro.  .N'o\-a  Scocia.  196   (t)- 
SidrwaJka.  Toronto,  619. 
Itaaeli   nr   pipe   aobways,    Univeraity 

of  Tf rfif  ilka,  fff 
Canaaaoable  Oofcnunent  apecifications, 

S8BI  2BB,  313. 
Waalaa  aqocdoct  work.  Boston,  362  (t). 

ass  (t). 
OoMfeCe-oteel  eonstmetioa: 

B»Mn  oier  KoA  Creek,  Wash..  D.  C 

Si  (t). 
Cohunns  for  bnildincs.  457. 
CoapresaiTe      resistance       (Cousidere) . 

981.flO& 
DwabilitT  of.  337. 
DwabiU^  of  steel  in.  280. 
■.y»Ajr  metal,  concrete  slab,  106  (t). 
naiiM»ar«  lewers.  341  (t). 
Loading  les£  Ranaome  floor,  580  (t). 
Paper  by  P«>f-  Brik.   177   (t). 
Ptara    for    Baacnle    bridce,    Milwaokee. 

Wii,  SB  (t). 

paaB.6ao. 

Piha.  Heutebiqiie  system.  618  (t). 
Rcinfacxed  concrete  beams,  L 
Rmtnoir.  Newton.  Mass..  197  (t). 
■trcBgtk  of  (GoBsidere).  320. 
Tests  of  Wkile  and  American  floors,  421 

(t). 
TlMotT  and  oomputations,  241. 


Air   cooled,   type.   Anaonia    hotel,    New 

York.  467    (t). 

■  school  ezperimenUl.  472  ( t ) . 
Betboda: 
(See  Ooatnctor's  planta.) 
OsMxaeta: 

Ciaual  and  separate.  385. 

LiaUted  franHiIse^  601. 

Made  for  dt;  engineer  for  work  in  To- 

roato,  387. 
Ss«a/iti  vetaoa  aneraL  386. 
IVoaUaa  with  (J.  C.  Wait).  179. 
Pawaoaable  regnirements  by  the  Gov- 

«i»ent.  265,  2»,  303.  313. 
■jiiOactoc^a  plants! 
Battery  pfice  boildinc.  New   York.  5U 

(t). 
Blackwell's  Island  bridge,  masonry  con- 

str«etioa,664  <t). 
Bhtir  bnllSv.  New  York.  227  (t). 
Oillar   bracinr.    New    York    Stock    Ez- 

dianse  boiUinit.  156   (t). 
Complicated  onderpinning.  Bank  of  tbe 

Stau  of  New  York.  ^  (t). 
Own  lie   sewer    eonatmction,    Chicago, 

104. 
Gonerete  sewer.  Triiro,  Nora  Scotia,  196 

Brsetioa  P.  R.  R.  traiosbed,  Pittaborg, 

4»  (t). 
btscdoB  of  Uganda  Railway  bridge,  106 

fttKtiMi  of  riadnet,  N.  T..  Chic,  k  St  L. 

By..  266  (t). 
Baearation     for     Wacfaoaett     raserroir, 

Beatoa.  161. 
ITsfe   BHcr  abipboUding   shed,   Qaincy. 

Maas..8B(t). 
Foaadatioa   taring.   Bank   of    Sute   of 

New  York.  M2  (t). 
OrMtlBC  sobaqtieoas  walla,  5flS  (t). 
Higbw»bridlC(.  GleodlTC^   Moot..   161. 
Kav  BVMfif  Bk^tend,  522. 
f  sarfciaaM    6»mt,    Alaaoe-Lorraine,    193 

I/owcrinc  foondatioD  girder.  New  York 

dty,  306  ft). 
MeflMd   of   building    a   long  bridge   In 

India.  B7. 
Mtfrioc  a  railroad  bridge.   New  Bnin« 

widt.  N.  J,  10  (t). 
New Oretoo  dam.  New  York.  146  (t). 
Nbrtk   Oeman    Lloyd    pierabeda,    Ho 

lafeM.  M.  J,  8  (t),  S& 


Pike's  Peak  Power  Co.'s  plant.  50  lt>. 
Reconstruct iod  Castlewood  dam,  34  it). 
Reconstruction  of  Lake   Winuibigoshisb 

dam.  I'oO   (t). 
Kivoust ruction  of  Redheush  bridge,  134. 
Removal  of  a  Pittsburg  bridge,  o-i. 
Repairing  leaky  oofferdams.  ITU. 
Repairs  on  a  railroad   bridge  at  JoUet, 

in.,  55. 
Replacing  stone  front  of  building.   New 

York.  135  tt». 
Rio  Grande.  Costa  Rica,  bridge,  390  (t), 

434  (t).  515. 
Second    division    N.    V.    Rapid    Transit 

R.  K..  52  1+1.  81   It),  102  (t). 
Sinking  irv>n  pile.  Hobokeu,  N.  j.,  200. 
Submerged     pipe     laying,     Jersey     City 

water-works,  558  (t). 
I'nderpiuning  for  Bank  of  State  of  New 

York.  417  It). 
I'udcrpinning    a    brick    building,     New 

York,  11  (,t). 
Water  well  sinking,  Kalamazoo,  148  (t). 
Weston    aqueduct.    Boston    water-works, 

362  (t),  380  (t). 
Conveying  machinery : 

Pacific   Portland    Cement    Co.'s   Works, 

Suisuu,  Cal..  'iOl    (t). 
Cost  accounting : 

Of  work  in  progress,  '271. 
Crematories : 

Garbage,    Investigation   of    (K.    Ilering), 

253. 
Garbage,  Winni|M'g,  .Man.,  l*il. 
Crenothrix : 

Rust  stains  from  water  containing  it,  75. 
Culverts : 

Austrian  highway,  347  (t). 

Concrete  for  Western  &  Atlantic  R.  R., 

82. 
Recoiutruction,    Grand    Rapids.    Mich., 

444. 
Weston  aqueduct.    Boston    water-works, 

362  (t),386  (t). 
D 
Dams: 

American,  Failures  of  (W.  R.  Hill),  290 

(t). 
Amsterdam,  N.  Y.,  reservoir.  002   (t). 
Assuan,  Kgypt,  completion,  145,  ,553. 
Circular.  Lake  Cochituate,  497  (t). 
Concrete,  Middle  Falls,  N.  Y.,  318  (t). 
Concrete,  near  London,  Ontario,  78  (t). 
Croton,  New  York,  146   (t). 

Shortening  working  day,  494. 
Development  in  design  and  construction 

of  high,   121. 
Diversion,    for   submerged   pipes,   Jersey 

City,  558   (t). 
High  concrete,  McCloud  River,  433. 
Impermeable  masonry,  169. 
I.iauclien.spp.  .\l.sarc-Ix)rraine,  193  (t). 
&Iu8root.  Croton  Valley,  New  York,  578 

(t). 
New  London,  Conn,,  reservoir,  482   (t). 
Pike's  Peak  Power  Co.'s  plant,  SJO   (tK 
Reconstruction,      Lake     Winnibigoshisn, 

250  (t). 
Reconstruction  of  Castlewood  dam,  near 

Denver,  Col.,  34  (t). 
Reconstruction  of  stone,  401    (t). 
Repairing  a  leaky  cofferdam,  176. 
Timber,  Life  of,  401. 
Wachusett, 

Progress  on,  413. 

Tests  of  cement  mortar,  1.50. 
Dampers: 

Size  of,  for  mechanical  draft  work,  314. 
Danville,  Ky. : 

Septic  tanks,  537. 
Degrees: 
Doctor  of  Engineering,  Mass.  Inst.  Tech., 

.VS3. 
Derricks : 

Blackwell's    Island    bridge   construction, 

SJM  (t). 
lietroit.  Mich.: 
Anchor  ice  in  water-works  intake,  437. 
Efficiency  of  water-meters,  450. 
Dictionaries : 

Technolexicon   (Eng.,  Ger.,  Fr.),  229. 
Disinfection : 

At  Charleston,  S.  C,  464. 
Docks: 

North    German     Lloyd     piersheds,     IIo- 

boken,  N.  J.,  8  (t),  58. 
Domes: 
Tbe-  architecture  of  tbe  Pantheon,   277 

<t). 
Drafting : 

Illuminated   tracing  table,   395. 
System  in  a  British  engine  shop.  63. 
Unlrersal  sketching  device,  .520  (t). 
Draftsmen : 

Salaries  of  New  York  topographical,  481. 
Drainage : 

Minnesota  Commission   work,  1. 
SeweraM    and     Sanitation     Committee, 

Am.  Soc.   Miin.   Imp.,  372. 
Storm  water  run-off,   Philadelphia,  466. 
Drainage  in  bnildings : 
■  Carnegie   residence,   108    (t). 
Flat-iron.  New  York,  326  (t). 
Inspe<'tion,  Charleston,  8.  C,  494. 
Drawings : 

Sketching  device  for,  520  (t). 

System  of  drafting  In  a  British  engine 

shop,  63. 
Title    printing    Philadelphia   Boreau   of 

Filtration,  569. 
Dredges: 
HjdmoUc,  on  St.  Lawcenoe  River,  76. 


Hydraulic,  for  St.  Louis  settling  basins, 
439. 
Dredging : 
Cost  of,  with  different  plants    (J.  Bo- 


gart),  247. 
ialve 


Galveston,  Tex.,  371. 
Dry  docks : 

Charleston,    Unreasonable    contract    re- 
quirements, 265,  289,  3U3,  313. 
Dryers : 

Cummer  self-contained,  377  (t). 
Duties : 

Imports  into  China,  522. 
Dynamo : 

Testing  (E.  H.  Rayner),  225. 

E 
Economizers : 

Cambridge  Elec.  Lt.  station,  410  (t). 
Education : 

American  School  of  Correspondence  and 
Armour  Institute  arrangement,  200. 

Economic  need  of  technical.  111. 

Prof.   Perry   on  technical,  337,  487. 

Specialization  in  engineering,  73. 
Electricity : 

Infliience  of   capacity   in   electric  trans- 
mission, 298. 

Prices  paid  in  Riverside,  Cal.,  412. 

Single-phase  alternating-current  railway 
operation,  269,  389. 

Stray  currents,  Worcester,  Mass.,  326. 
Electric  plants : 

Aldershot,  Bng.    617. 

Bay   Counties  Power  Co.,  298. 

C.  &  C.  Shaft,  Virginia  City,  Nev.,  171 
(t). 

Cambridge  Elec.  Light,  410  (t). 

Edison  Electric  Co.,  Los  Angeles,  Cal., 
151. 

English  coal  mines,  413   (t). 

Grain  elevator,   Buffalo,   131    (t). 

Pole  construction,  Pacific  slope,  317. 

Puyallup  River,  Wash.,  498. 

Regulation    in    two   Arve    River    water- 
power  plants,  Prance,   150. 

Utilization  of  waste  gases,   Union  Steel 
Co.,  298. 

(See  Power  plants,  etc.) 
Electric  railways : 

(See  Traction  and  Railways.) 
Electrolysis : 

Iron  pipes  in  Boston,  147. 

Stray  current  in  Worcester,  326. 

Water  mains,  Cob  Dock,  Brooklyn  Navy 
Yard,  181. 
Elevators : 

Plunger  type,  Ansonia  apartment  hotel, 
467  (t). 

Sprague  electric,  132   (t). 
Elevators,  Grain : 

Power   equipment   of   a   Buffalo,    131 

Embankments : 

Break  of  Camden  reservoir,  343  (t). 
Engineering : 

A  new  departure  in  consulting,  241. 

Compensation  for.  361. 

Degree  of  doctor  of,  Mass.   Inst.  Tech., 
563. 

Economic  need  of  education  in,  111. 

John  Fritz  medal,  433. 

Mathematics  in  education    (Perry),  337 
487. 

Patents  and  ethics,  193. 

Progress  in  civil,  145. 

Progress  in  sanitary,  302. 

Specialization  in  the  education  in,  73. 
Engineering     Record,    change    of    owner- 
snip,  457. 
Engineers : 

Advice  to  young,  481. 

Association  of  New   York   City  Munici- 
pal, 447. 

Compensation  of,  361. 

Government  requirements  for  civil,  185. 

Question    of   patenting   inventions,    193. 

Salaries  of  New  York  subordinate,  481. 
Escalators :     In    department    store.     New 

York,  449  (t). 
Excavations : 

Earth,   Sewerage   and    Sanitation   Com., 
Am.   Soc.    Mun.    Imp.,   372. 

For  Wachusett  reservoir,  Boston,  161. 

Second  division  N.  Y.  Rapid  Transit  R. 
R.,  52   (t),  81   (t),  102  (t). 

Simplon  tunnel,  Eng.,  279. 

Weston  aqueduct,  Boston,  362    (t),  386 

Exeter,    Eng. :     Extension    of   septic    tank 

system,  258. 
Expanded  metal : 
In  concrete  slab,  test  of  (O.  W.  Connet), 

106  (t). 
Harrisburg  concrete  sewers,  341  (t). 
Swimming     bath,    Ansonia     hotel.    New 

York,  543  (t). 
(See  Concrete-steel  construction.) 

P 
Fans: 

Proportions  of  centrifugal,  349  (t). 
Field     Engineering;        (See     Contractor's 

plant.) 
Filtration,  Sewage: 

Brockton,  Mass.,  intermittent,  161. 

Clinton,  Mass.,  intermittent,  100. 

Nuneaton,  Eng.,  328. 

Operation  of  plants  (Alvord),  537  (t). 

Stability     of    effluents     with     filters     of 
coarse  materials,  611. 

Stoddart  continuous,  174   (t). 


Filtration,  Water : 

Calcutta  water  supply,  126. 

Maiguen  preliminary  for  sand  filtration, 

70  (t),  484. 
Method  of  regulating  mechanical    (Cen- 
tral States  W-W.  Asso.),  323. 
Scrubbers  for  (Am.  Water-Works  Asso.), 

76   (t). 
Springfield,   Mass.,  experiments,  614. 
Fireproofing : 

Government  Printing  Office,  535  (t). 
Fire  protection : 

Automatic    sprinklers     (Central     States 

WW.  Asso.),  323. 
Fire    streams     (Central     States    W-W. 

Asso.),  323. 
Tests  of  uralite,  584. 
Fires : 

East  River  Bridge,  New  York,  457,  458 

(t),  464,  492. 
International   Fire    Exhibition,    London, 

522. 
Losses  by  forest,  419. 
Floors : 

Concrete-steel,  177   (t). 

Fire  test  of  lock-woven  metal  concrete, 

350  (t). 
Government  Printing  Office,  535   (t). 
Tests  of  American  and  White  floor  sys- 
tems, 421   (t). 
Test  of  Ransome  concrete-steel,  580  (t). 
Wearing  surface  of  bridge,  426. 
Forestry : 

Losses  by  fires,  419. 
Map  of  Appalachian  reserve,  569. 
Preservation  of  Russian,  588. 
San  Jose  scale,  579. 
Foundations : 
Bank  of  the  State  of  New  York,  242  (t). 
Blair  building.  New  York,  227  (t). 
Cooper's   specifications   for  bridges,   414 

(t). 
Grouting  subaqueous  walls,  585  (t). 
Hibernia    building.     New     Orleans,    4S6 

(t). 
North    German    Lloyd    piersheds,     Ho- 

boken,  N.  J.,  8  (t),  58. 
Philadelphia  building,  Pittsburg,  320  (f). 
Tower,    Manhattan    Bridge,    New    York. 

510. 
Underpinning  for  Bank   State  of  N.  Y.. 
417   (t). 
Foundries : 

Westinghouse,  Trafford,  Pa.,  324  (t). 
Franchises : 

Limited,  601. 
Fritz  medal,   Jolrn,  433. 
Fuel: 

Liquid  fuel,  burning,  without  steam  jet, 

Peat  fuel  in  Stangfiorden,  Norway,  29. 

G 

Gallipolis,  Ohio,  Water  Supply,  34. 
Galveston,  Tex. :     Oiled  shell  roads,  378. 
Garbage  disposal: 

Chicago,  594. 

Crematory,  Winnipeg,  161. 

Investigation  of  a  crematory  for,  253. 
Gas : 

Utilization  of  blast  furnace,  298. 
Gas  engines : 

Entropy    analysis   of   Otto    Cycle    (Am. 
Soc.  M.  E.),  553. 

Faulty  ignition,  619. 

Large,   121. 

Selection  of   (J.  D.  Lyon),  233. 

Several  installations  in  industrial  plants, 
512. 
Girders : 

Lowering  a  heavy  one  for  a  New  York 
office  building,  205  (t). 
Glass : 

Diffusion  of  light  through,  448. 
Glen  View,  111. :     Sewage  purification,  537. 
Governors :      For   engines   in    the   parallel 

running  of  alternators,  275. 
Grand  Rapids,  Mich. : 

Arched  culvert  reconstruction,  444. 

Brick  pavements,  520. 

Gravel   roads,   366. 

Permits  for  opening  streets,  440. 

Portland  cement  pavements,  397. 

Sewer  enlargement,  466. 

Water-meter  experience,  351. 
Grand   Rapids,   Wis. : 

Water  tower,  441    (t). 


Halifax,  Eng. :    Treatment  of  trade  waste, 

and  its  admission  into  sewers,  154: 
Harrisburg,    Pa. :      Concrete-steel    sewers, 

341  (t). 
Hartford,  Conn.:     Bench  marks,  490   (t). 
Havana.  Cuba :     Yellow  fever  record,  464. 
Haverhill,  Mass. :     Duty  test  of  a  6,000,- 

000-gal.  pumping  engine,  36. 
Heat: 

Resistance  coefficients   (Am.   Soc.  M.  E. 
convention),  545. 

Resistance  of  building  materials,  588. 
Heaters : 

Device  for  heating  water,  147. 
Heaters,  Feed-water : 

Riindy  closed  type,  18. 

Webster  Class  C,  473    (t). 
Heating,  Electric: 

Carnegie  residence,  New  York,  590   (t). 
Heaters,   Feed-water : 

Akron  jail,  518   (t). 

Bush  Temple  of  Music,  Chicago,  446  (t). 
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Buffalo,     Rochester    &    Pittsburg     Uy. 

shops,  Du  Bois,  Pa.,  218  (t). 
Gimbel   department   store,    Philadelphia, 

5(i5  (t). 
Pratt  Institute,  Brooklyn,  495  (t). 
School  No.  23,  Rochester,  N.  Y.,  278  (t). 
Stecher     Lithographic     Co.,     Rochester, 
JSr.  y.,  297   (t). 
Heating,  Hot-water : 

Pittsburg  &  Lake  Erie   terminal,  Pitts- 
burg, 98   (t),  152   (t). 
Worcester  High  School,  Mass.,  182  (t)- 
Heating,    Steam  : 

Ansonia     apartment     hotel,    New    York, 

467  (t). 
First   National   Bank,    Uniontowu,    Pa., 

13  (t). 
Gimbel   department   store,    Philadelphia, 

5«5   (t). 
Indirect   system,   Athenseum,   Rochester, 

N.  Y.,  CO  (t). 
Office  building.  New  York,  86  (t). 
Prudential  Buildings,  Newark,  367   (t). 
Rogers,  Peet  building,  New  York,  36  (T). 
Trane  vacuum,  136  (t). 
Washington  Heights  library.  New  York, 
615   (t). 
Highland  Park,  111.:     Septic  tank,  537. 
Highways:     (See  Roads.) 
Hoists : 

Sprague  electric,  132    ( t ) . 
Holland,  Mich. :     Septic  tanks,  537. 
Hotels : 

Ansonia,   New   Y'ork,   mechanical   plant, 
467   (t)  ;  swimming  bath,  543    (it. 
Hospitals : 

Water   supply   in   insane  asylum,   Kala- 
mazoo,  148   (t). 
Hydrants : 

Fire    streams     (Central     States     W-W. 
Asso.),  323. 
Hydraulic     plants:        (See     Water-i)ower 
plants.) 

I 
Ice: 

Anchor,  Detroit   Water-works,   437. 
Anchor,    in    New    London    water-works, 
492. 
Icemaking     plants :       ( See     Refrigerating 

plants). 
India : 
Method  of  building  a  long  railway  bridge. 
57. 
Industries : 

Peculiarities  of   (Census),  409. 
Industrial  plants : 

American   shop  practice   in   bridge   con- 
struction, 97. 
Assabet  Mills  power  plant,  314    (t). 
Babcock  &  Wilcox  shops,  529  (t). 
B.  F.  Sturtevant  Co.,  446   (t). 
Brick  works,  Chester,  Pa.,  18. 
Central  Lard  Co.,  Jersey  City,  122  (t). 
Gas   engine   power   installations,   512. 
Paving  brick  plant  equipment,  462   (t). 
Rhode  Island  Suburban  Ry.  repair  shops. 

Providence,  107   (t). 
Stanley    Electric     Mfg.     Co.,    Pittsfield, 

Mass.,  6  (t). 
Two  Portland  cement  plants,  Eng.,  184. 
Westlnghouse     foundry,     Trafford,     Pa., 
324  (t). 
'  In.sttt"tion  of  Civil  Engineers,  History  of, 
83. 
Insulation : 

Heat    resistance    of    building   materials, 
588. 
Insurance : 

Rates  for  fire,  Brooklyn,  583. 
International  Fire  Exhibition,  522. 
Iron  : 
Combination  of  malleable  manufacturers, 

5C8. 
Earnings  of  industries  in  1902,  5(yi. 
Irrigation  : 

Investigations  of  experiment  station,  374. 
Notes  on   irrigation  engineering,  270. 
Report  of  Investigations,  579. 
Water  for  rice  growing,   583. 
Irwell     and     Mersey    Rivers,     Eng. :     Im- 
provement of,  79. 


.Tacksonville,  Fla. :     Sewer  stoppages,  349. 
Jails : 

Heating  and  ventilating,  Akron,  518  (t). 
Jersey  City,  N.  J. : 

Submerged  steel  pipes  for  water-works, 
558   (t). 
•let tics  I 

Galveston,   Tex.,   371. 

Temporary   disk  anchors  for,   247. 

K 

King's  Lynn,  Eng. : 
Water  supply,   593. 
Water  waste  detection,  .542. 

Knowie,   Bristol.   Eng. :      Stoddart  contin- 
uous sewage  filter,  174   (t). 


Labor : 

Cost  of  shortening  day,  Croton  dam,  494. 

Nlcaraguan  law,  588. 
Laboratories : 

Municipal  testing.  Philadelphia,  462. 

North  German  Lloyd  experimental,  512. 

Technical  education   (Perry),  487. 
Lafayette,  Ind. :     Flint  pavements,  88. 
Lake   Forest,    III. :      Sewage    purification, 

.537  (t). 
Lead  :    Action  of  distilled  water  on,  450. 


Legal  decisions : 

Chicago  drainage  canal  litigations,  416. 
Malaria  and  mill-ponds,  Alabama,  49. 
Monroe  suit  for  defective  fire  protection, 

242. 
Relative   rights  of   power   plant   owners 

and  cities  to  river  water,  132. 
River    pollution    by    sewage,    Mansfield, 
■  Ohio,  157. 

Stream  pollution   enjoined  in  New  Jer- 
sey, 33. 
Water  power,  Ogdensburg,  N.  Y.,  450. 
Water-rigGts,   Herriman,    Utah,   207. 
Letters : 

Titles  on  drawings,  569. 
Libraries : 

Corner-stone    laying.   New   York   Public, 

464. 
Washington   Heights,   New   York,   Heat- 
ing in,  615  (t). 
Lighting : 

Ansonia  apartment  hotel.  New  York,  4(i7 

Buffalo,    Rochester   &    Pittsburg    shops, 
Du  Bois,  Pa.,  218   (t). 

Carnegie  residence.  New  York,  590   (t). 

Diffusion  through  windows,  448. 

Electric  street    (Am.   Soc.  Mun.   Imp.), 
353. 

First   National    Bank,    Uniontown,    Pa.. 
13   (t). 

Hahne  Bros.'  store,  Newark,  N.  J.,  20t) 
(t). 

New  York  office  building,  86   (t). 

Prudential  buildings,  Newark,  367   (t). 

St.  Louis,  Mich.,  plant,  466  (t). 

Union   Trust   building.    Providence,   395 
(t). 

University  of  Illinois,  Champaign,  232. 
Liquid  air :     Cornell  University  plant,  296. 
Liverpool,  Eng.   : 

Loss  of  capacity   in   Vyrnwy   aqueduct, 
103. 
London,  Eng. : 

Millwall-Greenwich   tunnel,   149. 

Storage  of  water  from  the  Thames,  498. 

Water  consumption,  437. 
London,   Out. : 

A  concrete  dam  near,  78  (t). 
Los  Angeles,  Cal. : 

Tunneling  for  water  (Wm.  MulhoUand), 
40. 
Long   Eaton,   Eng. :     Artesian  water  sup- 
ply, 443. 
Louisiana   Purchase  Exijosition  : 

Engineering  exhibits  building,  170. 

Intramural  railway,  401. 

Lighting  plant,  522. 

Progress  in  building  construction,  409. 

Some  plans  for  its  mechanical  side,  49. 

State  of  Washington  building,  433. 

Water-works,  366. 

M 

Machine  tools : 

A  44-foot  pit  lathe,   (Am.  Soc.  M.  E.), 
553. 
Madison,  Wis. :     Meter  ordinance,  378. 
Manila,  P.  I.: 

Refrigerating  plant,  2    (t). 

Sangley   Point  coal-handling  plant,   123 
(t)., 
Mansfield,  O. : 

River  pollution  by  sewage,  157. 
Manufactures : 

Peculiarities  of  their  localization,  409. 
Maps : 

New  York  State,  589. 
Massachusetts : 

Unusual  rainfall  conditions  in  1901,  247. 
Massachusetts    Institute    of    Technology : 

Degrees  of  doctor  of  engineering,  563. 
Masonry : 

Dampness  in  vaults,  234. 

Impermeable,  169. 

Grouting  subaqueous  walls,  585  (t). 

Lauchensee    dam,    Alsace-Lorraine,    193 
(t). 

Pier  supports   for  Bascule  bridge,   Mil- 
waukee. Wis.,  38  (t). 
Mathematics : 

Technical  education    (Perry),  487. 
Measures : 

Metric  system  (Am.  Soc.  M.  E.),  545. 

Standards  of,  553. 
Mechanical  draft : 

Damper,  sizes  for,  314. 

Proportions  of  centrifugal  fans,  349  (t)_; 

Ansonia  apartment  hotel.  New  York,  467 
(t). 

Athenmum  &  Mechanics'  Institute,   Ro- 
chester, N!  Y..  60   (t). 

Bush  Temple  of  Music.  Chicago,  445  (t). 

First  National  Bank,  Uniontown,  Pa.,  13 
(t). 

Gimbel    department   store,   Philadelphia. 
565  (t). 

Hahne  Bros.'  store,  Newark,  N.  J.,  206 

New  York  office  building,  86  (t). 

Pittsburg  &  Lake  Erie  terminal,   Pitts- 
burg, 98  (t),  152  (t). 

Prudential  buildings,  Newark,  N.  J.,  307 
(t). 

Rogers,  Peet  building.  New  York,  36  (t). 

Worcester  High  School,  Mass.,  182  (t). 
Mechanical  stokers : 

Providence  smoke  abatement,  466. 
Memphis,  Tenn. : 

Artesian  water  supply,  513   (t). 
Mersey  and  Irwell  Rivers,  Eng. :    Improve- 
ment of,  79. 


Meters : 

Ro*:kwo«d-Allen     water-wheel     flow     re- 
corder, 610  (t). 
Instruments  for  measuring  water   (irri- 
gation ) ,   374. 
(See  Water  meters.) 
Metric  system  : 

Am.  Soc.  Mech.  Engrs.'  meeting,  545. 
Standards  of  measurement,  553. 
Michigan  City,  Ind. : 

Submerged  force  main,  317. 
Milwaukee,  Wis. : 

Grand  Avenue  Bascule  bridge,  38  (t). 
Minnesota:    Drainage  Commission  work,  1. 
Mortar : 

Retempering  cement,  615. 
Tests  of  properties,  Wachusett  dam,  150. 
Unreasonable   contract   requirements   by 
Government,  265,  289,  313. 
Mosquito  :     Breeding  places,  361. 
Municipal  accounting : 

Committee  report.   Am.   Soc.   Mun.    Im- 

prvts.,  353. 
ProjHirty    returns   on    public   work,    608. 
Municipal  affairs : 

Belated  publication  of  reports,  78. 
Municipal  engineering : 

Advice  to  young  engineers,  481. 
Cement  testing  in  municipal  laboratories 

(R.   L.  Humphrey),  27. 
Contracting   by    Toronto   city   engineer, 

397. 
Icemaking,    Wolverhampton,    Eng.,   444. 
Subordinate   positions.    New    York   city, 

481. 
Testing  laboratory,  Philadelphia,  462. 
Municipal   government : 

Committee  report.   Am.   Soc.   Mun.   Im- 

prvts.,  353. 
Problems  according  to  Mayor  Mulvihill, 
Bridgeport,   169. 

N 

New  Bedford,  Mass. : 

Asphalt  coating  in  a  steel'  main,  57. 
Break  in  a  water  main,  64. 
Leaks  in  water  mains,  122. 
Newbury,  Eng.:     Action  of  bacteria  beds, 

128. 
Newcastle-on-Tyne,  Eng. : 

Old  High  Level  Bridge,  303  (t). 
Redheugh  bridge  reconstruction,  134. 
New    England    Water-Works   Assn.    meet- 
ings, 257,  485. 
New  Jersey : 

Stream   pollution,   decision   of  Court  of 
Chancery,  33. 
New  London,  Conn. : 

Reservoir,   482    (t). 
Newton,  Mass. : 

Sewer  construction,  515  (t). 
Waban  Hill  covered  reservoir,  197   (t). 
New  York  city : 

Ash  carts  for  street  cleaning,  269.         » 
Blackwell's  Island  bridge  superstructure, 

580. 
Corner  stone  laying,  public  library,  464. 
East   River  bridge : 

Fire,  457,  458  (t),  464,  492. 
Resumption  of  work,  587. 
Manhattan  bridge : 

Tower  foundations,  510. 
Rapid  Transit  railway : 
Review  of  work,  505. 
Second  division,  52   (t),  Sl   (t),  102 

Rolling  bridge  at  Westchester  Ave.,   79 
(t). 

Snow  removal  contract,  464,  563. 

Steel  roadway  in,   562    (t). 

Subordinate  engineering  positions,  481. 

Water-waste  prevention  commission,  581. 

Water-works  problems,  361,  615. 
New  York  State: 

Atlas   sheets,   589. 

Highway  improvement,  notes  on,  198. 
Nicaragua : 

Labor  law,  588. 
Nuneaton,  Eng. : 

Filter  beds,  328. 

Sewage  disposal  works,  319. 

Tar  macadam  roads,  229. 

O 

Ohio : 

State  health  laws,  568. 
Oil: 

Burning   of,   without  steam   jet,   84. 

On  French  roads,  587. 

Separation    from  steam    (Am.    Soc.    M. 

E.),  553. 
Tests  of,  for  fuel   (U.  S.  N.),  586. 
Use  of,  as  fuel,  577. 
Oil  burners : 

Furnace  requirements  for   (Am.  Soc.  M. 
E.),  553. 

P 
Patents : 

Number  issued  in  IJ.  S.  in  1901,  296. 
Pavements : 
Asphalt : 

Brooklyn.  301. 
New  York  city,  281. 
Repair  costs  in  Toronto,  320. 
Birmingham.  Eng..  roadways,  610. 
Bituminous    macadam,    development    of, 

348. 
Brick : 

Grand  Rapids,  Mich.,  520. 
Flint  pavement  of  Lafayette.  Ind.,  88. 
Injury  by  water  (Am.  Soc.  Mun.  Imp.), 
354. 


Macadam,  Winnipeg,  Man.,  58. 
Portland  cement.  Grand  Rapids,  397. 
Rail  tracks  for  traffic,  561  (t). 
Steel  roadway.  New   York,  562   (t). 
Tar  macadam,  131. 
Nuneaton,  Eng.,  229. 
Toronto  work  done  by  city  engineer,  397. 
Wood,  under  heavy  traffic,  366. 
Philadelphia,    Pa. : 
Maignen   filters,   484. 
MuuicHijal  testing  laboratory,  462. 
Reinspection  of  water  fixtures,  485. 
Storm  water  nin-off,  465. 
Piers : 

North    German    Lloyd    sheds,    Hoboken. 

N.  J.,  8   (t),  58. 
Sinking  iron  pile,  Iloboken,  N.  J.,  200. 
Steel   in  Sangley   Point  coaling  station, 

Manila,  123   (t). 
Steel  pavilion  and  pier.  Bar  Harbor,  Me., 

424    (t). 
Piles : 

(Jast  iron,  Neweautit  River,  Mass.,  440. 
Concrete,  Hennebique  system,  618  (t) 
Concrete-steel  and   their  driving,  560. 
Disk   (Cooper's  bridge  foundation  speci- 
fications), 414   (t). 
Safe  load  for.  84. 
Sinking  and   testing   an   iron,   Hobokeu, 

N.  J.,  200. 
Steel    in    Sangley    Point   coaling    plant, 

123   (t). 
Unreasonable  Government  specifications 

for  penetration,  265,  289,  313. 
Pipe  coverings : 

Mineral  rubber  coating,  89. 
Pipe  hangers : 

Assabet  Mills,  Maynard,  Mass.,  314  (tj. 
Cambridge  Elec.  Lt.  station,  410  (t). 
Pipe   joints : 

Berlin  sewers,   1. 
Submerged   (A.  L.  Holmes),  317. 
Pipe   laying : 

Submerged  (A.  L.  Holmes),  317. 
Submerged,  Jersey  City  water-works,  558 

(t). 
Pipes : 

Berkshire  power  plant,  Pittsfield,  Mass., 

T4   (t). 
Boiler  feed,  Cambridge  Elec.  Lt.  station, 

410   (t). 
Cast  iron,  break  in,  Thirlmere  aquedact, 

.511. 
Cast    iron,    standard    specifications    for, 

245. 
Condenser  piping  in  Des  Moines  power 

plant,  25  (t). 
Device  for   Inserting  pipe  in  old   work, 

497   (t). 
Discharge  of  large,  .529. 
Electrolysis  of,  in  Boston,  147. 
Friction  of  steam  in,  225. 
Header  for  steam.  Prudential  buildings, 

367   (t). 
High   pressure  steam,  589. 
Improvements  needed  in  water  (Am.  Soc. 

Mun.  Imp.),  354; 
Leaky    12-inch    vitrified   sewer,   Clinton, 

Mass.,  258. 
Protection  against  frosts,  441  (t). 
Steel,  in  Weston  aqueduct,  Boston,  386 

(t). 
Piping : 

Submerged   (A.  L.  Holmes),  317. 
Submerged    steel,    Jersey     City     water- 
works, 558  ( t ) . 
United  Electric,  Iloboken,  N.  J.,  station, 

56    (t). 
Vouvry,   3,117-foot   water   power   plant, 
.    516  (t). 

Wood   stave  sluiceway,  50    (t). 
30-inch  riveted  steel  force  main,  Atlantic 

City,  89. 
Plumbing:       (See    Drainage    in    buildings 

and  Water  supply  In  buildings.) 
Power  : 

Distribution  scheme,  Scotland,  520. 
Economy  of  use  of  coal,  491. 
Power  plants : 

Assabet  mills.  Mavnard,  Mass.,  .314  (t). 
Babcock  &  Wilcox  shops,  529  (t). 
Berkshire     Street     Ry.     Co.,     Pittsfield, 

Mass.),   74    (t). 
Cambridge  Elec.  Lt.  plant,  410  (t). 
Carpenter    Steel    Works,    Reading,    Pa., 

220  (t). 
Central  Lard  Co.,  Jersey  City.  122  (t). 
Coal  consumption,  Marseilles,  France,  st. 

ry.  plant,  347. 
Des  Moines  City  Ry.  Co.,  25  (t). 
Du    Bois    shops.    Buffalo.    Rochester    & 

PJttsburg  K.  R.,  218  (tV. 
Edison  Electric  Co.,  Los  Angeles,  Cal., 

151. 
Highland  Canal  &  Power  Co.,  Mich.,  275. 
Louisiana  Purchase  Exposition,  522. 
Manila.  P.  I.,  Refrigerating,  2  (t). 
Need  of  automatic  water  alarms,  in  Pat- 

erson.   N.   J..  314. 
Newcastle.  Eng.,  St.  Rv..  157. 
Penn.  R.  R.  station.  Pittsburg,  203. 
Pittsburg  &  Lake   Erie  terminal,  Pitts- 
burg, 98  (t),  152  (t). 
St.    Louis.     Mich.,     water   and   lighting 

plant,  406  (t). 
.Scotland  distributing  scheme,  520. 
Stanlev    Electric    Mfg.    Co.,    Pittsfield, 

Mass.,  6  (t). 
Stecher  Lithographic  Co.,  Rochester,  N. 

Y.,  297   (t). 
Twin   City  railway  plant,   Minneapolis, 

371. 
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Uaitcd  BiMtric  Co^  Hobokra.  N.  J^  56 
It). 


AlMnMtiar«aircat  dcctric  mlwmjr  oi>- 

«(  capacity  in  electric.  296. 
Car  efectric  3SA. 
S,OUU  direct    current   plant, 

Ftole*  (or  dcctnc  Pacific  Slope.  317. 
TfciinpliMi  deetric  in  l>>y«tt«  MCk.  Co.. 

ckJUmTr*,  i& 

Cm  «f  «■  LaarfcuBwe  daai.  Alnce-IxM^ 
laiae.  193  (t). 

SepCk  I 


PrweMoo.  lU. :    SepCk  tanks,  S3' 
Com  of  water.  Bomob.  151 


Omj  IBM  o(  <.000,(M>^aL  enxiae.  Uaver- 

Aia4.  Uuacarr.  29&. 

C.  *  C.  Shaft.  Virsinia  City.  Ner..  171 

U). 
Kfectrie.  VtliitriuUl.  IIL.  9. 

ffwiiai  plant.  IlaTerfaill,  Maac.  30. 
St.  Lodi*.  Mich..  406  (t)- 
I'nama: 
BUaa-Hcath,  17  it). 
For  eoadenainc  water,  Newcastle,  Eng.. 

157. 
MariMTK  dcctric  17  (t). 


Uaihrajs: 

Bcrkahire  8L   Ky.   pUnt,   FittsSeld.   74 

tt>. 
Baiton  and  New  Vorfc  sobways,  583. 
Brooklyn-ilanbattan  uoderircHUMl  Uapid 

THHit.  »:  plana  for,  iS. 
(SsM.,  GaotsKown  ft   Portamoath  con- 

vcrtad  to  ulttuie  traction,  Itt. 
OUMTHe  ciilTcrt  for  Western  &  Atlantic 

T^tgj  weather  aifnalinf.  496. 
Intraouiral,  Loataiana  Kxpoeitiun,  4U1. 
Umiled      franchiae      (Boston     tnuisit). 

Method  of  boildinc  a  long  railway  bridge 
in  India.  57. 


JfUeace  in  U.  8..  4U0. 
New  fat 


fork  comb  !T!.it  inn  of.  54J. 
New  York  K.i  -it: 

Beriew  of  v 
Secoad   divisi.. .      .         >.    81    (t>.    K>2 

m. 

tfiage-phaae   alternating    current,    269. 

WliMJng  Oara,  CleTeland-Detroit  electri< 

niilwair.  416l 
Ttenad  ieaaea,  Boston.  305. 
Hallway  MalioBi: 
Penasylrania.  Pittsbnrg,  172  (t-^  :  eree- 

tioa,  419  U)  :  puM'er  plant,  2U3. 
PlltidHirc  tt   Lake   Krie   itrrminal,   Pittn- 

bvs.  W  (*).   Iol!   (t>. 
Tcnporary  mpport  in  N.  Y.  Kapid  Tran- 
sit sobway  work.  1U2   (f). 
I'odrrgroood  project,  Boston,  UU7. 
Hainfall: 

L'nosaa)  (ooditioos  of.  Mass.,  247. 
Bad.  Bank,  M.  J. :    Septic  sewage  disposal. 


BaCrifsratinc  plaata: 

Unannji  apartment  hotel.  New  York,  467 

(t). 
Ifnglidi  Manicipal  ice  and  cold  storage 

piaat.  87. 
Vfaat  Natfooal  Bank.  Uniontuwn,  Pa.,  13 

Imiiaiini.  Wolrerhamptou,  Kng.,  444. 

kanila.  P:  I..  2  (t). 

Penn.  R.  B.  sUtioo  plant,  Pittabnrg,  203. 
Bafvae: 

Admission  of  trade   refoae  into  aewers. 
Halifax.  Eng..  154. 
mfnat  ilisnoaal 

AUersbol.  Enc  617. 

International   ooaunittee    on    street    by- 
,  887, 


R. 
103 


N.  Y,  802  11}. 
X.  J_  break  in,  343  (t>. 
of    American    dams     (W. 
Hin».2»(t)/ 
Laoeheoaee   aam.   Alsace-Lorraine. 

»'). 

New  Crotoa.  New  York,  146  <t). 
New  London.  Conn.,  4fS2  (t). 
Bearagr,    electro-vneomatic    control    of. 

Moan  Island.  Boatoq.  181. 
tun  nawral.  WaefanaeCt,  Boston.  161. 
Tree  ptantiog  on  their  watersheds.  Clin- 
ton. Mam. :  Woonsocfcet.  B.  I..  2(iO. 
Wabaa  HUl.  Newton.  Mass..  1'j7  (t). 


nsttrh    lichtinc  and  haating.  Carnegie. 

New  York.  sBo  (t). 
Keptic  tanks,  348. 

Septic  unka  fsr.  King's  Lynn,  Eng.,  4U0. 
Septi«  tanks  for.  4d4. 
Water  ■apply  ■■  Carnegie  residence.  New 

Uirers; 
Bank    peotertJoo    mattussts    of    plank, 

17*. 
tH-rx    of    rnralatiaa    on    downstream 

lesai,  CM  ( f^ . 
ImpCMMMst  of  the  Mersey  and  Irwell 
«..  TD. 
control      nf      ooB-oavigable 
402. 


Pollution  and  self-purification  of  River 

Severn,  r»ll   (.t). 
Relative  rights  to  water  of  power  plant 

owners  and   cities   (Canton).   132. 
Self-puriticatiou   in   the   Sudbury   River, 

Mass.,  77. 
Surveys  of  Wisconsin,  448. 
Thames,  A  concrete  dam  ovei\  at  Spring- 
bank,  near  London,  Out.,  78  (t). 
River  ^Uution : 

.\dmission  of  trade  refuse  into  sewers, 

Halifax,  Kng.,   IM. 
Decision  of  N.  J.  Court  of  Chancery,  33. 
Its    ptH-uuiary  damage    (Central    States 

W-W.  .\sso.),  ;{23. 
L«'gal   decision,    Mansfield,   O.,   157. 
River  Severn  at  Shrewsbury,  Oil  (t). 
Storage  of  water  from  the  Thames  for 

London.  4'.)8. 
Rivets : 

Cold  testing  of  boiler  rivets,  231. 
Roads  : 

Birmingham,  Kng.,  610. 

Gravel.  Grand   Itapids,  Mich.,  3(M>. 

Improvement   of   a    mountain    highway, 

Austria,  347  (t). 
Interurban  improvements,  377. 
Not«^  concerning  construction  of,  N.  Y. 

State,   l'J8. 
lliling.  in  Chino,  Cal.,  373. 
Oiled  shell,  Galveston,  378. 
Tar  and  oils  on,  French,  587. 
Tar  macadam,  Nuneaton,  Kng.,  229. 
Traction  on,  330. 

S 

Salford,  Kng. :     Sewage  disposal,  324. 
San  .\ntonio,  Tex. :     Water  rates,  adjust- 
ment of,  127. 
Sanitation  : 

Distributing  disinfectants,  Charleston,  S. 
C,  464. 

Knglish  progress  in   (Binnie),  302. 

Inspection,  Charleston,  S.  C,  494. 

I.,aw8  of  Ohio,  5«8. 

Report  to  .\m.  Soc.  Mun.  Imp.,  372. 

Water  supply  protection,  Brooklyn,  5(iii. 
S<-hools : 

Arrangement  between  the  American 
School  of  Correspondence  and  Armour 
Inst.,    Chicago,   200. 

Drafts  in  Detroit,  113. 

.Manchester,  Kng.,  municipal  technical, 
472  (t). 

Rochester,  N.  Y.,  Ventilating  and  heat- 
ing.  No.   2;{,   277    (t). 

Ventilation  in  Pratt  Institute,  Brook- 
lyn, 4!>5   (t). 

Ventilating  and  heating  of  the  Worces- 
Ur,  Mass.,   Uigh  School,  182    (t). 
Screws: 

Finer  threads  for  (Kva.  Soc.  M.  E.),  553. 
Sea  Mills,  Kng. : 
a  Sewage  disposal,  495. 
Septic  tanks : 

-Vltoona   exfjerimental,   584. 

.\utoraatic  regulators  for,  438  {^). 

Bedford,  Ind.,  465  (t). 

Birmingham,    Kngland,    16. 

Kxtensiou  of  system,  Exeter,  Eng.,  258. 

Nuneaton,  Kng.,  319. 

Operation  of  (Alvord),  537  (t). 

Residential,  346;  (Flynn)  400;  King's 
Lynn,  Eng.,  490  (Ashley)  494. 

(See  Sewage  disposal.) 
Sewage : 

Fertilizing  value  of,  217. 

Improvement  upon  chemical  treatment, 
Birmingham   Eng.,   10. 

River  itoliution  by,  legal  decision,  Mans- 
field,  O.,    157. 

Treatment  of  trade  waste,  Halifax,  Eng., 
154. 

Vitality  of  bacteria,  440. 
Sewage  disposal : 

Action  of  bacteria  beds,  Newbury,  Eng., 
128. 

Chemical  treatment,  Birmingham,  Eng., 
16. 

Chemical    treatment.   Bury,  Eng.,   32. 

Clinton,  Mass.,  160. 

Experiments   on    purification    at    York, 
_  Eng.,  222. 

Extension  of  septic  tank  system,  Exeter, 
Eng.,  258. 

Farming  in  England,  437. 

Intermittent  plant  for,  Brockton,  Mass.. 
ICl. 

Nuneaton.   England,   319. 
•  Operation    of    purification    plants     (Al- 
vord), 537    (t). 

Begnlators  for  septic  tanks  and  contact 
beds.  438  (t). 

Salford,  Eng.,  324. 

Sanitary  progress  (Binnie),  302. 

Sea  Mills,  Eng.,  4SKS. 

SepUc  at  Red  Bank,  N.  J.,  252. 

Septic  system  for  court  house,  Clayton, 
Mo.,  247. 

Wext  Bromwich.  3JM. 

York,  Eng.,  223. 
Sewers : 

''ienfuegoB  conlrarf.  497. 

CV)ncrete  construction  in  Chicago,  104. 

Concrete,  Truro,  Nova  Scotia,  196   (ti. 

Constrnction  in  Newton,  Mass.,  615  (t). 

Knlar  ■        I  Itapids.  Mich.,  466. 

-Har-  Micl.  M\    (t). 

r>!ak  '  \Iask.,  2.')8. 

Maintfiiaiiip  f>i    iKmigh).  .'H.'i. 

Patent  insertion  pipe,  407  (t). 


Stoppages  in  Jacksonville,  Fla.,  349. 
Stopiiage  of,  by  roots  of  trees,  1. 
Storm  water  run-off  investigations,  Phil- 
adelphia, 4(>5. 
Tunnel  for,  Brooklyn,  226. 
Sewerage : 

.Vldershot,  Eng.,  617. 

Committee  report  Am.  Soc.  Mun.  Imp., 

372. 
State  supervision,  385. 
Ships : 

North  German  Lloyd  experimental  sta- 
tion, 512. 
Sidewalks  :     Concrete,  Toronto,  619. 
Signals : 

Foggy  weather,  496. 
Slag : 

I'se  in  cement  making,  41(!. 
Slide-rules : 

Field  topographic,  489  (t). 
Smoke  abatement : 

Berlin,  Germany,  conditions,  399. 
Providence,   R.   I.,  460. 
Society  of  German  Engineers,  234. 
Somerville,  Ma.ss. :     Patrol  system  of  street 

cleaning   (J.   P.   Pritchard),  40. 
Specifications : 

Bridge  foundations   (Cooper),  414   (t). 
Cement  (U.  W.  Lesley),  4. 
Contract    requirements,     Brooklyn-Man- 
hattan tunnel,  29. 
Stability  of  chimneys,  Prussia,  60.   . 
Standard  cement,  25. 
Standards  for  cast  iron  pipe,  245. 
Tower   foundations,   Manhattan   Bridge, 

510. 
Unreasonable   contract  requirements   by 
the  Government,  265,  289,  .TOS,  313. 
Springfield,  Mass. :     Water  supply,  experi- 
ments on  the  purification  of,  35,  614. 
Sprinklers : 
Automatic  (Central  States  WW.  Asso.), 
323. 
Stairways : 

Escalator,  449  (t). 
Statistics : 

Report   of  committee   on   sewerage   ami 
sanitation,  Am.  Soo.  Mun.  Imp.,  372. 
St.   Charles,   Mo. :     Toll   bridge,  34. 
Steam : 

Friction  in  pipes,  225. 
Specific  heat  of.  272. 
Superheated    (Foster),  609. 
Test   of   superheated   in   De    Laval   tur- 
bine, 100. 
Steam  engines : 

Atlantic  Mills'  engine  performance,  430. 
Cost  of  power   (Nagle),  540  (t). 
Experimental     engine     and     absorption 
brake  of  350  h.  p.  capacity,  472   (t)- 
Glasgow  tramway  tests,  328. 
Rockwood  compounds,  542. 
Sulphurous   anhydride    waste    heat,   508 

(t). 
Testing  (E.  H.  Rayner),  225. 
Waste  heat,  .WS  (t). 
Steel : 

Earnings  of  industries  in  1902,  504. 
Protection  of,  by  cement   and  concrete, 
442  (t). 
Steel: 

Single  grade  for  structural  purposes,  49. 
St.  John,  N.  B. :  A  leak  in  a  water  main, 

296. 
St.  Louis,  Mo. : 
Cleaning    .settling    basins,    water-works, 

439. 
Experiments  on  the  clarification  of  water 
supply,  32  (t). 
St.    Louis,    Mich. :      Water    and    lighting 

plant,   406    (t). 
Streets : 

Electric  lighting  (Am.  Soc.  Muu.  Imp.), 

353. 
International    committee    on    street    hy- 
giene, 367. 
Permits  to  open,  Grand   Rapids,  440. 
Rail  tracks  for  highway  traffic,  501  (t). 
Steel  roadway,  New  York,  502  (t). 
Street  cleaning : 
Chicago  ordinance,  558. 
Disinfection,  Charleston,   S.  C,  4(i4. 
Hand   sweeping   machines,    Washington, 

326. 
International    committee    on    street    hy- 
giene, 367. 
Patrol  system,  Somerville,  Mass.,  40. 
Snow  removal.  New  York,  4(54,  563. 
Street  railways : 

(See  Railways  and  Tractions.) 
Street  sprinkling : 

Meters  for  wagons   (Central   States  W- 
W.  Asso.),  323. 
Subways : 

Boston  and  New  York  undertakings,  583. 
New  York  Rapid  Transit : 
Review  of  work,  505. 
Second  division,  52   (t),  81    (t),  102 
(t). 
Piljc,  University  of  Nebraska,  62. 
Washington  St.,  Boston,  lease,  395. 
Surveying : 

For  ship  canal  routes  in  Central  Amer- 
ica. 57. 
Measurement  of  98th  meridian  base  lines, 

293   (t). 
New  York  State  maps,  589. 
Standard  bench   monuments  in  Chicago, 
592. 
Swamps : 

Reclamation  in  Minnesota,  1. 
Syphons : 


July-December,  1902. 

Harrisburg  sewer  system,  341   (t). 

Use  in   the  classification  of  water  sup- 
ply, St.  Louis,  Mo.,  32   (t). 

Weston    aqueduct,    Boston    waiei-works, 
386  (t). 

T 

North  German  Lloyd  experimental,  512. 
Water  storage,  Assabett  Mills,  314   it). 
Tar : 

On  French  roads,  587. 
Telegraph : 

British  Pacific  cable  competition,  404. 
Tests : 

Apparatus  for  collecting  water  at  vari- 
ous depths,  137  (t). 
Bulkhead  for  pipe,  Jersey  City,  558  (tl. 
Cement  testing  in  municipal  laboratories 

(Humphrey),  27. 
Engine  and  dynamo  sets,  225  . 
Garbage  crematory  (Hering),  253. 
Steam     engine     apparatus,     Manchester 
school,  472    (t). 
Timber : 

For  bridge  flooring,  420. 
Tests  of  pine  and  fir,  103. 
Toronto,  Ont. : 

Asphalt  pavement  repairs,  320. 
Concrete  sidewalks   619. 
Public  work  bids  by  city  engineer,  397. 
Towers : 

Fall  of  campanile,  Venice,  135,  152,  229 
(t). 
Traction : 

Conversion  from  steam  to  electric ;  Cin- 
cinnati,    Georgetown     &     Portsmouth 
B.  B.,  16. 
Highway,  330. 
Trade  publications  :     17,  64,  112,  209,  233, 

281,  329,  377,  425,  473,  545. 
Tramways : 

(See  Railways.) 
Transformers:     Fire    resisting    properties, 

604. 
Travelers : 

Rio  Grande,  Costa  Rica,  bridge,  309  (t), 

434    (t),  515. 
Steel,  for  erecting  the  Uganda  Railway 

bridge,  105  (t). 
Used    on    Eighteen-Mile    Creek    viaduct, 
266  (t). 
Trees : 

San  Jose  scale  on,  579. 
Truro,  Nova  Scotia :     Concrete  sewer,  196 

(t). 
Tunnels : 

Brooklyn-Manhattan  .underground,     29, 

73. 
Cleveland  water-works   Progress  of,  588. 
(^al  conveying,  Babcoek  &  Wilcox  shops, 

529  (t). 
Concrete   for   pipe   subways,    University 

of  Nebraska,  62. 
F-ast  Boston  lease,  395. 
For  large  sewer,  Brooklyn,  226. 
Inspection  of  Niagara  Falls  Power  Co.'s 

tunnel,  185. 
Los  Angeles,  Cal.,  tunnel  for  water  sup- 
ply, 40. 
Millwall-Greenwich,  London,  149. 
Pipe,  Prudential  buildings,  Newark,  36" 

(t). 
Pittsburg    &    Lake    Erie    terminal,    for 
pipes  and  electric  wires,  98   (t),   182 
(t). 
Simplon  tunnel,  work  on,  279. 
Skaguay  tunnel  for  pipe,  50  (t). 
Weston    aqueduct,    Boston   *ater-works, 

362    (t),  386   (t). 
(See  also  Subways.) 
Turbines,  Steam : 

750-h.  p.,  Newport,  B.  I.,  401. 
Test    of    De   Laval,   using  superheated 
steam,  100. 
Turbines,  Water. 

European  water-power  plants,  460  (t). 
Bock  wood- Allen  flow  recorder,  ,610   (t^. 
Vouvry  power  plant,  516  (t). 
Typhoid  fever : 

Antagonism  of  soil  bacteria  to  typhoid 

bacillus,  440. 
Influence  of  water  supply,  485. 
Oyster  culture  near  sewer  outfalls,  569. 
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University  of  Illinois :     Lighting   for   five 

new  buildings,  232. 
Uralite : 

Fire  test  of,  584. 
V 
Valves : 

Trane  vacuum,  136   (t). 

Vaults  :    Dampness  in,  234. 
Ventilation  : 

Akron  jail,  518  (t). 

Ansonia  apartment  hotel,  New  York,  407 
(t). 

Bush  Temple  of  Music,  Chicago,  445  (t). 

C.  &  C.  Shaft,  Virginia  City,  Nev.,  171 
(t). 

Drafts  in  Detroit  schools.  113. 

First   National   Bank,   tJniontown,    Pa.. 
13  (t). 

Gimbel   department   store,    Philadelphia, 
.505   (t). 

Pittsburg  &   Lake  Erie  terminal.   Pitts- 
burg. 98  (t),  152   (T). 

Pratt  Institute,  Brooklyn,  495   (t). 

Rochester  Athenaeum  and  Mechanics'  In- 
stitute, 60  (t). 

School  No.  23,  Rochester,  N.  Y.,  278  (t). 
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Steelier     Lithographic     Co.,     Rochester, 

N.   Y.,  2i)1   (i). 
Washington  Heights  library.  New  York 

015   (t). 
Worcester  High  Scliool,  Mass.,  182   (t). 

W 

W  ashington,  D.  C. : 

iiantl  sweeping  macliines,  326. 

Improvement  of   (.Am.  Inst.  .tVi-ch.;,  ."iTI. 

Water  consumption,  587. 

Water  waste,  231. 
Water : 

Action  of  distilled  on  leaa,  too. 

Analyses  of  Westlield  Kiver,  Springlield, 
Mass.,   35. 

Apparatus  tor  collecting  samples  at  vari 
ous  (lex)ths,  137  (t). 

Character  of,  for  irrigation,  583. 

Cost  of   the  pumping  of,  Boston,  151. 

Flow  of,  in  pipes,  52U. 

National       control       of       non-navigable 
streams,  492. 

I'unlication  of  sea,  008. 

liust  stains  resulting  from  crenothrix,  75.  • 

Study  of  quality  by  U.  S.  Geological  sur- 
vey, 152. 

Vitality  of  bacteria,  440. 
Water  clarification : 

Experiments  at  St.  Louis,  Mo.,  32   (t). 
Water  consumption : 

Boston,  618. 

Chicago,  010. 

Kings  Lynn,  Kng.,  542. 

London,   Eng.,  43('. 

Washington,  I).  C,  587. 
Water  filters. 

(See  Filtration,   Water.) 
Water  heaters :     A  German  device,  147. 
Water  meters : 

Etticiency  of,  Detroit,  450. 

Ordinance,  Madison,  Wis.,  378. 
Water  mains : 

Break  in  a  water  main.   New  Bedford, 
Mass.,  64. 

Flushing   (Central  States  W-W.  Asso.), 
323. 

Iron   from,   in   Attleborough   water   sup- 
ply, 014. 

Leaks   in.   New   Bedford,    Mass.,   122. 

Leak,  St.  John,  N.  B.,  286. 

Results  of  study  of,  in  Brooklyn,  330. 
Water  power : 

Analysis  of  value  of,  540  (t). 

Apportionment    claims,    Ogdensburg,    N. 
Y.,  450. 

Decision  of  rights  to  river  water,  132. 

Diversion  of  water  for  power  purposes, 
97. 
Water  power  plants : 

Arve  Kiver,  France,  150. 

A  Southern  project,  205. 

Atlanta  Water  &  Elec.  Power  Co.,  Chat- 
tahoochee R.,  409. 

C.  &  C.  Shaft,  Virginia  City,  Nev.,  171 
(t). 

Edison   Electric  Co.,   Los  Angeles,  Cai., 
151. 

Highland    Canal    &    Power    Co.,    Mich., 
275. 

Inspection  of  tunnel  for   Niagara   Falls 
Power  Co.,  185. 

Lausanne,  Switz.,  344. 

Low-head  plant,  Fumay,  France,  204  (t). 

.\IcCloud  River,  433. 

Pike's  Pe,!<k  Power  Co.'s  plant,  50  (t). 

Puyall^ip'  River,  Wash.,  498. 

li^xrent  European,  460  (t). 
-^Riverside,  Cal.,  plant,  412. 

Sault  Ste.  Marie,  Mich.,  447. 

Shoshone,  Idaho,  113. 

Vonvry,  3,177-foot  head,  516   (t). 

White   River,   Wash.,   522. 
Water  purification : 

Experiments  at  Springfield,  Mass.,  35. 

Filter  beds,   Nuneaton,   Eng.,  328. 

Improvement  of  Mersey  and  Irwell  Riv- 
I  ers,  Eng.,  79. 

Regulating    mechanical    filters    (Central 
States  W-W.  Asso.),  323. 

Sea  water,  (i08. 

Self-purification,  River  Severn,  511  (f). 

Self-purification  of   the   Sudbury  River, 
77.        - 

Webster  Purifier,  Class  C,  473   (t). 
Water  rates: 

Adjustment  in  San  Antonio,  Tex.,  127. 

Fair,  Just  and  Reasonable,  2(i8. 
Water   rights : 

A  complication  of  Herriman,  Utah,  207. 

Power  plant  owners  vs.  cities,  132. 
Watersheds : 

Sanitary  inspection,  Nashua  River,  Clin- 
ton, Massf,  252. 

Tree   planting   on   a  reservoir,   Clinton, 
Mass. ;  Woonsocket,  R.  I.,  200. 
Water  supply : 

Aldershot,   Eng.,  617. 

Arad,  Hungary,  296. 

Artesian,  Long  Eaton,   Eng.,  443. 

Artesian,  Memphis,  513  (t). 

Brooklyn,  N.  Y.,  sanitary  protection,  565. 

Calcutta,  Dual  system,  126. 

Clarification  of,  St.  Louis,  Mo.,  32   (t). 

Damage  to,  by  stream  pollution  (Central 
States  W-W.  Asso.),  323. 

Diversion  of  water  for  power  purposes, 
97. 

Failure,    in    Edison    station,    Paterson, 
N.  J..  314. 

Gallipolis,  O.,  34. 

Influence  on   typhoid   fever  propagation, 
485. 
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Inspection  of,   for   Wachusett  reservoir, 
Clinton,  Mass.,  252. 
,  "tou  in,  Attleborough,  Mass.,  614. 
■        ting's  Lynn,  Eng.,  u93. 
jondon,  Eng.,  437. 
^ss   of   capacity    in   Vyrnwy    agued 
I  Liverpool,  Eng.,  103. 
Michigan    Insane    Asylum,    Kalamas 

148  (T). 
Sew  York  city  problems,  361. 
{e-iuspection   of   fixtures,    PhiladelpK 

48o. 

Relative   rights   of   power  plant   own 

132    "''i^**    t"    '"'         ..-o'-....    "•-    .   . 

Sanitary  progress  (Binnie),  302.  \ 

Scarcity    of,     Brooklyn,   and    insurai 

rates,  583.  . 

Springfield,  Mass.,  Experiments  on  pi 
fication,  35.  ! 

Storage  of  water  from  the  Thames 

London,  498. 
Study  of  quality  by  U.  S.  Geological  S 

vey,  152. 
Tunneling  for,  at  Los  Angeles,  Cal.,  40. 
Ansonia  apartment  hotel.  New  York,  422 

(t). 
Carnegie  residence,   14    ( t ) ,   108    ( t ) . 
Plat  iron.  New  York,  326  (T). 
Maiden  Lane  building,   New   York,  231 

(t). 
Pittsburg  &  Lake  Erie  terminal,   Pitts- 
burg, 98  (t),  152  (t). 
Swimming    bath,    Ansonia    hotel,    New 
York,  543  (t). 
Water  towers : 

Grand  Rapids,  Wis.,  441   (t). 
Zenia,  Ohio,  304. 
Water  waste : 
Chicago,  569. 

Detection,  King's  Lynn,  Eng.,  542. 
Measures  for  prevention,  Boston,  245. 
New   York  city   prevention  commission, 

581. 
Prevention  New  York  City,  615. 
Street  sprinkling  wagons  (Central  States 

W-W.  Asso.),  323. 
Washington,  D.  C,  231. 
Water  wheels.     (See  Turbines,  Water.) 
Water-works : 

Anchor  ice  at  Detroit,  437. 

Anchor  ice,  New  London,  Conn.,  492. 

Cienfuegos  contract,  497. 

Cleaning  settling  basins,  St.  Louis,  439. 

Financial  questions  in  their  valuations, 

30. 
Louisiana  Purchase  Exposition,  366. 
Musooot  dam.  New  York,  578  (t). 
New  York  city  problem,  301. 
Reinspection    of    fixtures,    Philadelphia, 

485. 
Submerged  steel  pipes,  Jersey  City,  N.  J., 
558  (t). 
Wauwatosa,     Wis. :      Sewage    purification 

plant,  537  (t). 
Wells : 

Artesian,  Long  Eaton,   Eng.,  443. 
Artesian,  Memphis,  513   (t). 
For  the  water  supply  of  Kalamazoo  in- 
sane asylum,  148  (t). 
Intake  for  condensing,  Cambridge  Elec. 

Lt.  station,  410  (t). 
King's   Lynn,    Eng.,    593. 
Method  of  testing  (Central  States  W-W. 
Asso.),  323. 
West  Bromwich,  Eng. :     Sewage  disposal, 

394. 
Wharves:     (See  Piers.) 
Wheelbarrows :     The  Ellington  type,  136. 
Whitehall,      111. :       Electrically      operated 

pumping  plant,  9. 
Windows  :     Diffusion  of  light  through,  448. 
Winnipeg,  Man. : 
Asphalt  plant,  32. 
Garbage  crematory,  161. 
Macadam  pavements,  58. 
Wisconsin : 

Hydrographic  survey  of  rivers,  448. 
Wire  :     .Joints  for  aluminum,  515. 
Wolverhampton.  Eng. :     Municipal  ice  and 

cold  storage  plant,  87. 
Worcester,   Mass.,    Stray   electric   current, 
326. 

"fellow  fever : 

Havana  record,  464. 

Yonkers,   N.  Y. : 

Use  of  public  baths.  610. 

York,  Eng. :     Experiments  on  sewage  puri- 
fication, 222. 
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The  Panama   Route  for  an  Isthmian  Canal. 


The  selection  of  the  Panama  route  tor  an 
Isthmian  Canal  to  be  constructed  by  the  United 
States  is,  in  fact,  so  successful  a  piece  of  en- 
gineering as  properly  to  be  called  a  triumph 
for  that  profession.  The  selection,  it  is  true, 
is  to  a  certain  extent  qualified.  The  Spooner 
amendment  of  the  Hepburn  Bill  authorizes  the 
President  to  construct  a  canal  on  the  Panama 
route  if  he  can  secure  a  satisfactory  title  from 
the  New  Panama  Canal  Company  to  its  prop- 
erty and  rights  on  the  Isthmus,  the  sum  to  be 
paid  not  to  exceed  $40,000,000.  His  authoriza- 
tion for  the  construction  of  a  canal  is  further 
conditioned  upon  securing  from  the  "Republic 
-of  Columbia  for  such  sum  as  may  be  agreed 
upon,  "perpetual  control  of  a  strip  of  land,  the 
territory  of  the  Republic  of  Columbia,  not  less 
than  six  miles  in  width,  extending  from  the 
Caribbean  Sea  to  the  Pacific  Ocean,  and  the 
right  to  use  and  dispose  of  the  waters  thereon." 
If  he  should  find  the  title  offered  by  the  French 
Company  unsatisfactory,  or  if  the  Columbian 
Government  should  prove  to  be  obdurate  or  un- 
reasonable in  its  demands  for  compensation  for 
the  rights  and  privileges  necessary  to  the 
United  States,  he  is  authorized  to  select  the 
Nicaragua  route  for  the  canal  provided  satis- 
factory terms  can  be  made  with  the  govern- 
ments of  Nicaragua  and  Costa  Rica.  As  a  mat- 
ter of  fact  the  constitution  of  the  Republic  of 
Costa  Rica  must  be  changed  before  the  de- 
sired rights  and  privileges  can  be  secured  by 
the  United  States.  This  difllculty  could  prob- 
ably be  overcome  without  great  delay,  but  it, 
requires  a  public  action  not  yet  taken  by  the 
government  of  Costa  Rica. 

There  is  little  or  no  reasonable  doubt  that 
the  government  of  the  Republic  of  Columbia 
will  without  material  delay  enter  into  the  neces- 
sary treaty  agreements,  and  it  has  been  shown 
by  the  Isthmian  Canal  Commission,  confirmed 
by  the  most  careful  examination  of  the  mat- 
ter as  disclosed  by  the  arguments  in  the  Sen- 
ate, that  the  title  offered  by  the  New  Panama 
Canal  Company  Is  In  every  way  valid  and  satis- 
factory.    There  are  practically  two  parties  on 


the  French  side  in  the  purchase  of  the  new 
Panama  Canal  Company's  property  and  rights,' 
1.  e.,  the  New  Panama  Canal  Company  and  the 
liquidator  of  the  old  company,  the  latter  being 
a  large  holder  of  the  shares  of  the  New  Com- 
pany. The  liquidator  represents  all  the  claims 
which  the  shareholders  of  the  old  company  can 
..have  on  the  new  property.  He  can  act  in  the 
•  disposal  of  those  claims  only  under  the  direc- 
'tion  of  the  French  Court  called  the  Tribunal 
Civile  de  la  Seine,  and  he  has  the  authorization 
of  that  court  to  assent  to  the  sale  of  the  prop- 
erty and  rights  of  the  new  company  to  the 
United  States.  The  New  Panama  Canal  Com- 
pany is  a  corporation  with  power  to  dispose  of 
its  property  after  due  process  as  prescribed 
by  the  French  law,  and  its  action  has  been 
taken  comformably  to  that  process.  There 
can  therefore  be  no  reasonable  doubt  of  the 
validity  of  the  transfer,  but  under  the  act 
passed  by  both  Houses  of  Congress,  the  Presi- 
dent is  to  satisfy  himself  beyond  doubt  that 
the  title  is  of  such  a  nature  as  to  be  valid  and 
as  to  shut  off  all  claims  whatsoever  from  either 
the  old  shareholders  or  the  new. 

There  is  obviously  a  possibility  of  difficul- 
ties or  delays  in  dealing  with  any  or  all  of  the 
Central  American  governments  in  interest.  In- 
deed, there  is  just  the  possibility  of  concerted 
action  through  secret  agreement  between  them 
to  secure,  to  their  mutual  advantage,  an  extor- 
tionate amount  from  the  United  States  Govern- 
ment for  the  requisite  concessionary  rights. 
Although  this  is  too  remote  a  development  to 
need  serious  present  consideration,  snould  it 
arise  there  are  conceivable  methods  available 
by  which  the  United  States  could  meet  it  in  an 
effective  and  conclusive  manner.  Aside  from 
that  feature  of  the  matter,  which  will  probably 
not  arise,  the  President  is  now  in  a  position  of 
great  advantage  in  dealing  with  the  whole  ques- 
tion. He  can  proceed  with  absolute  freedom 
in  meeting  every  possible  exigency  of  the  case. 
There  is  neither  disposition  nor  desire  on  the 
part  of  the  United  States  Government  to  take 
any  advantage  of  any  of  the  three  Central 
American  Governments  whose  territories  in- 
clude the  land  required  for  these  two  routes, 
but  on  the  other  hand  there  is  no  intention 
whatever  of  being  imposed  upon  by  an  attempt 
to  exact  exorbitant  terms  for  the  requisite  con- 
cessions, and  that  is  one  element  of  the  ques- 
tion on  both  routes  which  might  as  well  be 
recognized  at  once. 

The  people  of  the  United  States  have  deter- 
mined to  build  an  Isthmian  canal.  When  the 
Isthmian  Canal  Commission  was  appointed  to 
make  an  absohitely  thorough  and  complete  ex- 
amination of  both  routes  iii  a  fair  spirit  and 
without  prejudice,  the  sentiment  of  the  coun- 
try was  without  doubt  almost  entirely  in  favor 
of  the  Nicaragua  route.  Indeed,  it  is  probably 
correot  to  state  that  the  great  majority  of  en- 
gineers qualified  to  pass  judgment  upon  such 
questions,  who  had  given  much  attention  to  the 
Isthmian  Canal  problem,  would  also  have  de- 
clared against  the  Panama  route  and  in  favor 
of  that  in  Nicaragua.  Many  strong  influences 
of  various  kinds  had  operated  to  bring  about 
this  result  until  in  one  way  or  another  the  im- 
pression had  become  firmly  lodged  in  the  minds 
of  the  great  majority  of  the  American  people 
that  the  construction  or  ultimate  completion  of 


the  Panama  Canal  was  beset  with  difficulties 
practically  insurmountable.  Among  other 
things  it  was  supposed  that  the  floods  of  the 
Chagres  River  were  substantially  uncontrolla- 
ble and  certain  to  work  destructive  damage  to 
the  canal,  either  in  stages  of  construction  or  as 
completed.  The  exceptionally  complete  and 
thorough  examination  of  the  Isthmian  Canal 
Commission,  both  in  the  field  and  by  the  aid  of 
analytical  engineering  procedures,  have  shown 
with  the  conclusiveness  of  actual  demonstra- 
tion that  every  supposed  insurmountable  difll- 
culty of  construction  on  the  Panama  line  Is  Im- 
aginary; that  construction  by  that  route  as  a 
whole,  taking  every  item  and  every  feature  of 
environment,  is  actually  more  simply  feasible 
than  construction  by  the  Nicaragua  route.  A 
number  of  the  principal  quantities  are  far 
larger  in  amount  on  the  latter  than  on  the 
former,  and  the  total  cost  is  correspondingly 
greater,  as  is  also  the  time  required  for  com- 
pletion. The  time  of  passage  through  the  Canal 
and  annual  costs  of  maintenance  and  operation 
are  largely  in  favor  of  the  Panama  route. 
In  short,  the  engineering  work  of  the  commis- 
sion has  been  done  wii.n  such  completeness  and 
fairness  as  to  guide  the  sentiment  and  choice 
of  the  American  people  to  the  wisest  and  best 
interoceanic  waterway,  and  that  result  may 
well  be  termed  a  triumph  of  civil  engineering. 
It  is  to  be  hoped  that  the  construction  of  the 
canal  may  be  begun  as  early  as  practicable  and 
that  the  way  may  be  opened  to  an  early  com- 
pletion of  this  great  engineering  work. 


Stoppages  of  Sewers  by  roots  of  trees  made  It 
necessary  to  relay  over  19,500  feet  of  clay  pipes 
in  the  system  at  Berlin,  Germany,  in  1900.  The 
joints  are  now  made  with  oakum  and  asphalt 
in  order  to  avoid  such  trouble  on  new  lines. 


The  Paper  on  Reinforced  Concrete  Beams  by 
Professor  Hatt,  printed  in  The  Engineering 
Record  of  June  28,  contained  an  important  er- 
ror, not  detected  until  the  edition  was  printed. 
The  first  sentence  at  the  top  of  the  middle  col- 
umn of  603  should  read:  "This  fact  has  been 
determined  by  M.  Considfire,  who  says  that 
plain  concrete  breaks  in  tension  with  an  elonga- 
tion of  1  part  in  10,000,  while  reinforced  con- 
crete breaks  with  an  elongation  of  1  part  in 
1,000."  The  author  has  also  added  a  seventh 
conclusion  to  the  paper,  as  follows:  "The  ten- 
sional  strength  of  the  concrete  is  an  impor- 
tant factor  in  the  computation  of  deep  beams 
of  reinforced  concrete." 


The  Minnesota  Drainage  Commission  has 
charge  of  a  system  of  ditches  in  the  Red  River 
valley  which  has  been  the  means  of  reclaiming 
a  large  amount  of  swamp  and  meadow  land  of 
little  value  except  when  drained.  The  work 
of  the  Commission,  of  which  Prof.  W.  R.  Hoag 
is  chief  engineer,  is  well  told  in  its  last  report, 
which  also  contains  a  brief  memorandum  of  a 
creditable  act  of  the  chairman,  Mr.  Ezra  G. 
Valentine,  deserving  wider  circulation  than  the 
report  gives.  The  maintenance  of  these  ditches 
requires  a  considerable  annual  sum,  and  as  the 
State  neglected  to  appropriate  the  needed 
money,  this  gentleman  himself  gave  for  the 
work  the  amount  the  Legislature  was  asked  to 
grant. 


The  O.  S.  Refrigeratiag  Plant  «t  ManiU,  P.  I. 


The  War  Department  of  the  United  States 
has  now  in  operation  at  Manila,  P.  I.,  a  large 
lc«-inaliing  and  refrigerating  plant  of  unusual 
intaraat,  erected  to  supply  the  army  and  navy 
atatkMMd  in  the  Philippines  with  practically 
tke  •ame  food  they  would  get  if  on  duty  in  this 
oooktix  It  was  erected  at  a  cost  of  about 
I3S0.000.  and  has  a  capacity  of  5,000  dressed 
cattle,  7,000  dressed  ,£heep.  100  tons  of  bacon, 
M  tons  of  butter  and  100  tons  of  vegetables,  be- 
sides a  plant  for  making  40  tons  of  ice  daily. 
The  building  is  about  245  feet  square  and  two 
stories  in  height,  a  higher  structure  not  being 
adTisable  on  account  of  the  prevalence  of  earth- 
quakes tn  that  region.  In  its  exterior,  an  effort 
has  been  made  to  give  the  architecture  as 
pleaslns  an  effect  as  possible,  and  a  tall  chim- 
nejr  that  was  adopted  to  produce  draft  and 
carry  away  the  gases  of  combustion  Is  sur- 
mounted with  a  statue  of  the  Goddess  of  Lib- 
erty and  the  shaft  finished  to  represent  a  lofty 
column. 

The  plant  comprises  a  boiler  room,  an  engine 
room,  the  freezing  room,  and  an  ice  storage 
room,  extending  In  line  on  one  side  of  the  build- 
ing, and  two  floors  of  refrigerated,  or,  as  they 
are  termed,  hanging  rooms,  with  a  driveway 
between  them  and  the  mechanical  plant  on  the 
ground  level,  a  vegetable  room  over  the  drive- 
way and  a  loft  above  for  insulation  from  the 
heat  of  the  sun  by  means  of  the  air  space.  The 
hanging  rooms  are  thus  well  separated  from 
the  boiler  and  machine  rooms,  with  their  neces- 
sarily high  temperature,  and  are  reached  from 
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boiler  room  and  dumped  in  piles  in  front  of  the 
boiler  as  needed,  the  firing  space  or  distance 
from  the  front  of  the  boilers  to  the  building 
wall  being  about  21%  feet,  or  sufficient  to  re- 
move any  of  the  tubes.  Besides  the  boiler 
there  are  two  fire  pumps  and  a  boiler  feed 
pump  in  the  engine  room,  which  is  51.5x69.5 
feet  in  plan. 

Natural  draft  is  provided  for  the  boilers  by 
means  of  the  ornamental  stack  mentioned. 
This  is  a  combination  brick  and  self-supporting 
steel  stack,  the  brick  portion  extending  through 
the  building  and  the  steel  part  rising  clear 
above  it.  The  total  height  of  the  chimney 
proper  from  the  boiler-room  floor  line   is  152 
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Above  the  brick  portion  the  steel  flue  has  the 
usual  flaring  bottom  and  the  firebrick  lining 
continues  through  it  4  inches  in  thickness, 
leaving  2  inches  air  space  between  it  and  the 
steel  work.  About  35  feet  of  the  lower  part  Is 
hidden  in  an  elaborate  covering  of  No.  16  gal- 
vanized iron  formed  to  represent  the  bottom  of 
a  column,  and  for  this  part  of  the  structure  the 
regular  lap  joint  seams  are  employed  in  con- 
necting sections  of  the  steel  work.  Above  that, 
however,  in  order  to  leave  the  exterior  free 
from  any  projections,  butt  joints  were  em- 
ployed with  cover  plates  inside  and  rivets  coun- 
tersunk flush  with  the  surface.  The  steel 
plates  are  '/,„  and  %-inch  thick  at  bottom  and 
top.  respectively.  For  the  support  of  the  statue 
a  skeleton  globe  of  tee  iron  immediately  sur- 
mounts the  stack;  at  its  equator  is  attached  a 
3-inch  6-pound  I-beam  which  acts  as  a  track  for 
a  man  hoist.  The  hoist  comprises  a  trolley 
from  which  is  suspended  a  6-inch  pulley  carry- 
ing the  rope  by  which  the  man  is  lifted  up  and 
down. 

Steam  is  generated  at  160  pounds  pressure 
and  is  carried  from  each  boiler  in  8-inch  copper 
pipe  built  to  withstand  that  pressure,  and 
bent  in  a  4%-foot  radius.  These  connections 
feed  into  a  10-inch  main  overhead  in  the  rear 
of  the  boilers.  Each  connection  has  a  single 
stop  valve  in  the  horizontal  portion  and  is  sus- 
pended from  the  roof  beams  of  the  boiler  room 
by  long  rods  carrying  hangers  with  rollers  for 
the  easy  movement  of  the  pipes.     Steam  is  taken 
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•  corridor  or  vestibule,  parallel  with  the  drive- 
way on  each  floor,  and  are  not  directly  open 
with  the  oater  air.  The  vestibules  at  one  end 
are  served  by  an  electric  elevator  built  by  the 
Eaton  &  Prince  Company,  of  Chicago,  and  at 
the  other  end  by  a  hand-controlled  drop  ele- 
vator for  lowering  material  from  the  hanging 
rooms.  The  building  is  built  of  red  and  yel- 
low brick  trimmed  with  stone. 

The  boiler  plant  consists  of  three  200-horse- 
power  Babcock  &  Wilcox  water-tube  boilers, 
two  tn  one  battery  and  the  third  in  an  Inde- 
pendent setting.  Each  l>olIer  has  a  total  heat- 
ing surface  of  alKiut  2.000  square  fee'  and  Is 
fitted  with  Culver  Corliss  grates  of  40  square 
feet  of  grate  surface,  for  burning  Japan  coal. 
The  coal  is  stored  In  a  shed  extending  from  the 


feet,  while  from  the  arc  lamp  held  in  the  hand 
of  the  Goddess  to  the  boiler  room  floor  is  170 
feet.  The  stack  is  lined  with  firebrick  to  with- 
in 25  feet  of  the  top,  and  the  inside  diameter 
throughout  the  lower  part  is  5  feet,  while  that 
above  the  lining  is  .6  feet.  The  lower  part  of 
the  brick  portion  is  14.5  feet  square  and  the 
upper  part  octagonal.  The  steel  portion  rests 
on  a  sectional  cast-iron  ring  and  is  anchored 
against  It  to  the  brickwork  by  means  of  16 
1%-inch  anchor  bolts  spaced  around  on  a  10%- 
foot  circle.  These  are  62  feet  4  inches  long 
except  at  the  smoke  inlet  from  the  boiler 
breeching.  The  firebrick  lining  through  this 
part  of  the  stack  is  8  inches  thick  and  sep- 
arated from  the  main  brickwork  by  4  inches  of 
air  space. 


from  the  10-inch  main  from  each  end,  at  which 
point  is  a  Cochrane  separator.  At  one  end  it 
feeds  the  two  pumps  in  the  boiler  room  and 
from  the  other  the  other  pump  in  that  room 
and  a  10-inch  main  which  is  carried  below  the 
floor  of  the  engine  room  for  the  ammonia  com- 
pressors and  auxiliary  machinery. 

The  engine  room  contains  three  125-ton  re- 
frigerating machines,  a  5-ton  auxiliary  refriger- 
ating machine,  a  150-horse-power  steam  engine, 
an  equipment  of  power  pumps  driven  by  means 
of  shafting  from  the  steam  engine,  a  40-kllo- 
watt  direct-connected  and  a  30-kilowatt  belt 
driven  electric  generator,  a  duplicate  system  of 
coke  filters  and  condensing  apparatus  for  the 
exhaust  steam  and  a  feed-water  heater.  The 
refrigerating  apparatus  Is  of  the  compression 
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Plan  and  Elevation  of  the  Boiler  and  Engine  Rooms. 


type.  Each  of  the  large  compressors  have  tan- 
dem, compound,  horizontal,  Corliss,  steam  ends, 
19  and  38x32  inches  in  cylinder  dimensions  and 
double  acting  vertical  ammonia  ends,  14V^x32 
inches  in  size,  the  cylinders  side  lay  side.  The 
machines  were  built  by  the  De  la  Vergne  Re- 
frigerating Machine  Company,  of  New  York 
City,  and  are  of  their  standard  type,  employing 
vertical  A  frames  for  the  support  of  the  am- 
monia compressors,  and  a  flywheel  13  feet  4 
inches  in  diameter.  The  small  compressor  has 
a  6Vixll-inch  double-acting  ammonia  cylinder 
and  a  lOi^xTU-inch  steam  cylinder. 

The  150-horse-power  steam  engine  is  of  the 
tondem  compound  Corliss  type  built  by  De  la 


Vergne  Company.  It  runs  at  80  revolutions  per 
minute  and  has  a  12-foot  flywheel  which  is  used 
as  the  driving  wheel  carrying  two  belts  passing 
to  two  jack  shafts.  To  avoid  obstructing  the 
floor  any  more  than  necessary,  the  jack  shafts 
are  supported  overhead.  As  already  stated  the 
various  pumps  in  the  room  are  belt  driven,  the 
type  being  chosen  to  obtain  a  number  of  com- 
paratively small  units,  which  would  be  more 
or  less  expensive  in  the  amount  of  the  steam 
consumption  if  steam  actuated,  and  their  adop- 
tion was  also  made  to  secure  a  compact  ar- 
rangement without  the  complexity  of  numerous 
steam,  exhaust  and  drip  connections.  In  the 
one  case  the  engine  drives  a  counter  shaft  to 


which  are  belted  three  7x8-inch  double-acting 
pumps  to  deliver  water  to  the  ammonia  con- 
densers and  a  smaller  single-acting  boiler  feed 
pump;  in  the  other  case,  It  operates  three  cir- 
culating pumps  for  the  condensers  of  the  steams 
engine  and  a  2%x4-inch  fresh  water  pump.  The 
pumps  were  all  built  by  the  Stilwell-Blerce  & 
Smith-Vaile  Company,  and  the  circulating 
pumps  are  run  at  250  revolutions  per  minute, 
the  speed  of  the  counter  shafting.  In  addition 
to  the  pumps  the  30-kilowatt  electric  unit  Is 
driven  by  belt  from  one  of  the  shafts.  This  is 
a  General  Electric  direct-current  machine  to 
supply  current  for  lighting  and  for  various  mo- 
tors. This  dynamo  and  all  the  pumps  are  con- 
nected to  the  jack  shafts  by  means  of  clutch 
pulleys. 

Although  the  various  pumps  mentioned  are 
all  belt  driven  and  thus  dependent  on  the  con- 
tinuous operation  of  the  150-horse-power  steam 
engine,  provision  has  been  made  by  cross-con- 
necting the  piping  for  the  flre  pumps  in  the 
boiler  room  to  take  the  place  of  the  circulating 
pumps  and  the  boiler  feed  pump  in  the  boiler 
room  to  substitute  for  the  power  feed  pump. 
The  fire  pump  at  one  end  of  the  boiler  room 
is  connected  to  the  ammonia  condenser  sys- 
tem and  that  at  the  other  end  to  the  steam 
condenser  system.  They  are  18xl0xl2-inch  du- 
plex Stilwell-Bierce  &  SmIth-Vaile  pumps  and 
have  a  rated  capacity  of  1,000  gallons  per  min- 
ute. The  steam  boiler  feed  pump  is  8x5x10 
inches  in  size.  The  belt  driven  generator  is 
likewise  accompanied  by  the  independent  40- 
kilowatt  unit,  which  is  a  general  electric  ma- 
rine type  direct-current  set,  arranged  to  feed 
the  system  supplied  by  the  belt-driven  machine. 
The  engine  room  is  served  from  a  hand  power 
traveling  crane  of  25,000  pounds  capacity, 
built  by  Maris  Brothers  of  Philadelphia,  having 
a  span  of  nearly  48  feet  and  leaving  a  clear 
height  from  the  floor  of  the  engine  room  of 
241^  feet. 

Both  steam  and  exhaust  connections  to  the 
machines  in  the  engine  room  are  made  under 
the  floor,  the  valves  having  extended  stems  and 
ordinary  floor  stands.  The  exhaust  is  collected 
into  an  18-inch  header,  passes  through  two  18- 
inch  connections  to  two  coke  filters  and  thence 
reaches  the  condensers,  one  connected  to  each 
filter.  Arrangements  have  been  made  in  the 
disposition  of  the  condensed  steam  to  return  all 
or'part  to  the  boilers  for  conversion  into  steam 
again  or  into  a  distilling  plant  for  use  in  cans 
in  the  freezing  tank  room,  the  can  system  of  Ice 
making  being  employed,  which  requires  water 
free  from  air  to  make  transparent  blocks  of  Ice. 
The  coke  filters,  which  contain  Connellsville 
coke,  are  7  feet  in  diameter  and  15  feet  high. 
The  condensers  are  Wainwright  surface  con- 
densers made  by  the  Taunton  Locomotive  Man- 
ufacturing Company  and  each  has  about  1,400 
square  feet  of  cooling  surface  which  was  cal- 
culated on  a  factor  of  2.6  square  feet  of  cool- 
ing surface  per  horse-power,  each  horse-power 
being  defined  as  the  equivalent  of  15  pounds  of 
steam  per  hour.  Each  condenser  is  operated  in 
connection  with  a  10xl6xl8-inch  Deane  direct- 
acting  steam  air  pump.  Water  from  the  Rio 
Pasig  is  used  for  condensing  purposes  and  is 
received  at  an  average  temperature  of  85  de- 
grees Fahrenheit.  An  equipment  of  triplex 
pumps  is  installed  for  the  condensing  water,  as 
stated,  with  provision  to  use  one  of  the  fire 
pumps  when  necessary,  and  the  water  is  drawn 
from  a  settling  well  or  cistern  12  feet  in  diam- 
eter and  14  feet  deep.  In  the  proportions  of 
the  condensing  system,  a  temperature  range  in 
the  condensing  water  of  30  degrees  was  allowed 
for. 

The  feed  water  may  be  delivered  to  the  boil- 
ers by  means  of  a  direct-acting  steam  pump  in 
the  boiler  room  or  a  triplex  pump  in  the  en- 
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gine  room,  both  drawing  from  the  feed-water 
iMCter.  which  is  a  Cochrane  feed-water  heater, 
made  by  the  Harrison  Safety  Boiler  Works,  of 
Pklladeiphia.  The  triplex  feed  pump  is  also 
ci:t>«»««u>ected  with  a  sweet  water  pump,  lllce- 
of  the  triplex  type,  alongside  the  steam 
er  pumps,  for  furnishing  water  for  the 
cans,  the  suction  connections  for  this 
r  coining  from  the  condensers  before  the 
paaaes  to  the  heater.  .\s  stated,  the  con- 
steam  that  is  drawn  from  the  conden- 
■V  and  frozen  in  the  cans  is  distilled  for  the 
rvanoral  of  air  and  impurities  in  order  to  pro- 
dace  ice  as  transparent  aa  possible.  The  dls- 
tUUng  apparatus  is  located  in  the  freezing 
room  and  consists  of  a  skimmer  in  which  the 
imparities  are  Qoated  off.  of  a  reboiler  the  of- 
flce  of  which  is  principally  to  expel  the  air,  a 
cooler  to  condense  the  re-evaporated  water,  a 
deodorizer  containing  hardwood  charcoal  for 
the  pnrpoee  that  its  name  indicates,  and  cold 
water  storage  tanks  from  which  the  freezing 
tanks  are  filled  as  needed. 

This  apparatus  is  distributed  on  three  floors 
tn  the  freezing  room.  The  fresh  water  pump 
In  the  engine  room  delivers  to  the  skimmer, 
which,  with  the  reboiler,  occupies  the  highest 
position.  The  overflow  from  the  skimmer, 
which  carries  off  the  foreign  substances,  is  led 
to  an  overflow  tank  on  the  floor  below.  In  this 
the  water  has  a  further  chance  to  clarify  itself, 
and  it  is  then  led  back  to  the  feed-water  heater 
for  use  in  the  boilers.  The  tank  is  provided 
with  an  overflow  to  the  sewer,  and  a  constant 
water  level  Is  maintained  by  means  of  a  float 
valve  admitting  fresh  water  whenever  neces- 
sary. Prom  the  reboiler,  which  is  equipped 
with  submerged  steam  coils  and  a  vent  to  the 
atmosphere  for  the  escape  of  air,  the  steam 
flows  to  the  cooler  on  the  floor  below,  which  is 
a  pipe  condenser  of  64e  feet  of  2-inch  pipe.  The 
condensed  water  then  passes  through  the  deo- 
dorizers and  thence  to  two  cold-storage  tanks 
immediately  above  the  freezing  tanks.  Bach 
of  these  contains  a  submerged  ammonia  coil  for 
cooling  the  water  before  emptying  it  into  the 
cans. 

The  ammonia  distributing  system  repre- 
sents the  standard  practice  of  the  De  la  Vergne 
ooovany.  The  ammonia  condensers  are  lo- 
cated in  a  room  above  the  engine  room  the 
fall  length  of  the  latter  and  about  32%  feet 
wide.  There  are  altogether  three  sets  of  13 
condensers  each,  corresponding  to  the  three 
compressors,  each  condenser  consisting  of  2- 
iach  pipe  24  pipes  high  and  20  feet  long.  The  am- 
BOBla  gas  from  the  compressors  is  carried  into 
a  header  from  which  each  condenser  is  sup- 
iriled  and  which  can  be  divided  into  three  sec- 
tions by  valves.  The  condensing  water  is  de- 
livered In  an  8-incb  pipe  feeding  a  6-inch  header 
passing  In  opposite  directions  across  the  con- 
dewsers  with  1^-inch  pipes  for  each  condenser. 
PrMb  water  is  used  in  this  condensing  system 
•ad  the  warm  water  is  utilized  partly  for  sprin- 
kling the  ice  cans  to  remove  the  frozen  cake 
and  partly  being  sent  to  the  feed-water  heater 
throagh  the  overflow  tank  In  the  distilling  plant. 
The  freezing  room  contains  two  tanks  ca- 
pable of  a  dally  output  of  20  tons  of  ice  each. 
The  can  system  is  employed,  as  stated,  with  the 
cans  Immersed  In  brine  which  is  cooled  by  the 
direct  expansion  of  ammonia.  The  tanks  are 
62.5  feet  long,  23%  feet  wide  and  4  feet  deep, 
and  each  contains  112  lengths  of  2-lnch  pipe 
49  feet  S  Inches  long.  The  pipes  are  connected 
by  return  bends  and  are  placed  In  rows  16 
inches  on  centers  and  six  pipes  high  in  gen- 
eral, forming  16  alleys  or  longitudinal  spaces  in 
which  the  cans  are  placed.  The  coils  in  each 
tank  are  supplied  with  liquid  ammonia  at  four 
points  and  the  suction  from  them  at  four  Inter- 
points.    A  propeller  fan  Is  provided  for 


each  tank  to  circulate  the  brine,  each  driven 
from  a  3-horse-power  motor.  Each  tank  is 
spanned  by  a  crane  24  feet  2%  inches  span, 
carrying  a  pneumatic  hoist  for  handling  the 
Ice.  The  compressed  air  for  this  purpose  is 
furnished  by  two  New  York  air  brake  air  com- 
pressors. At  the  far  end  the  ice  is  dumped 
from  the  can  upon  an  ice  chute  by  which  it  is 
delivered   to   the  ice   storage  room    adjoining, 


inches  wide,  128  feet  long  and  11  feet  high,  has 
four  lines  of  pipe  on  each  side  wall  toward  the 
ceiling,  and  seven  lines,  each  four  pipes  deep, 
on  the  ceiling;  the  ratio  is  16  to  1.  Each  of  the 
hanging  rooms,  which  are  47x129x11  feet  in  di- 
mensions, have  the  pipes  arranged  above  the 
usual  false  ceiling  to  set  up  an  internal  circula- 
tion of  air.  In  the  case  of  the  four  outside 
hanging  rooms,  that  is  those  at  each  end  of  the 
building  on  the  first  and  second  floors,  the  ratio 
is  8  to  1;  and  in  the  case  of  the  six  inside  rooms 
it  is  10  to  1.  The  hanging  rooms  are  entered 
from  a  long  vestibule  in  which  the  valves  to 
the  cooling  coils  are  all  controlled. 

Each  room  is  fitted  with  overhead  tracking 
with  the  main  lines  running  down  the  vestibules. 
The  entire  tracking  system  comprises  25,- 
000  feet  of  track,  15,000  hangers,  12,000  trolleys 
and  1,000  ball-bearing  switches  furnished  by 
the  New  Jersey  Foundry  and  Machine  Com- 
pany, of  New  York  City. 

The  original  plans  for  the  plant,  which  is 
known  as  the  Insular  Cold  Storage  and  Ice 
Plant,  were  drawn  under  the  supervision  of  the 
Quartermaster  Department  of  the  U.  S.  Army, 
for  which  Messrs.  Prank  L.  Strong  and  Edward 
Barrath,  of  Chicago,  were  consulting  engineer 
and  consulting  architect,  respectively.  The 
general  contract  was  awarded  to  the  De  la 
Vergne  Refrigerating  Machine  Company,  of 
New  York,  which  designed  the  details  of  the 
plant  as  described.  Maj.  Leon  S.  Roudiez,  U. 
S.  A.,  under  whom  the  work  was  completed,  Is 
in  charge  of  the  plant. 
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where  It  can  be  loaded  on  wagons  or  kept  in- 
definitely. 

The  proportions  of  the  refrigerated  rooms  of 
the  plant  are  as  follows:  The  Ice  storage  has 
two  levels  of  2-inch  pipes  on  the  celling  and  the 
ratio  of  cubical  contents  in  cubic  feet  to  cooling 
surface  In  square  feet  is  16  to  1.  The  vegetable 
room,  which  Is  over  the  driveway,  30  feet  4 


Of  the  making  of  specifications,  there  is  no 
end.  This,  at  least,  is  the  experience  of  the  ce- 
ment manufacturer,  whose  material,  instead  of 
being  tested  according  to  lines  thoroughly  well 
settled,  as  in  the  Iron  and  steel  business  and 
tested  at  the  place  of  manufacture,  as  is  the 
practice  in  other  businesses,  is  subjected  to 
endless  variations  of  tests,  which  are  frequently 
made  thousands  of  miles  away  from  the  point 
at  which  the  goods  are  produced.  The  material 
tested  is  not  the  material  that  leaves  the  works, 
as  its  form  and  character  are  changed  by  mak- 
ing it  into  briquettes,  test  pieces,  etc.,  neat  and 
with  sand,  and  it  is  subjected  to  all  sorts  of 
manipulations,  so  that  the  results  obtained  fre- 
quently vary  materially  from  those  made  under 
similar  conditions  at  the  place  of  manufacture. 
Consequently,  there  is  no  industry  worse  off,  for 
definite  specifications,  than  the  cement  indus- 
try, and  none  has  suffered  more  than  that  in- 
dustry from  the  lack  thereof. 

It  is  with  pleasure,  therefore,  that  I  am  here 
to  address  an  Association  the  purpose  of  which 
is  the  standardizing  of  testing  and  methods  of 
testing,  and  it  is  my  pleasure  in  addressing  it 
to  state,  in  a  very  general  and  brief  way,  some 
of  the  disadvantages  that  the  cement  industry 
has  labored  under  during  the  formative  period 
of  tests  which  has  been  going  on  in  this  coun- 
try, and  some  of  the  many  advantages  that 
would  accrue  as  well  to  the  manufacturer,  the 
user,  and  the  engineer  and  architect,  by  the 
adoption  of  standard  methods  and  the  correla- 
tion of  different  standards  and  specifications 
adopted  by  the  various  classes  of  engineers  and 
consumers  using  the  material. 

In  my  office,  I  have  a  large  fireproof  safe  con- 
taining many  volumes  of  filing  cases,  solely  de- 
voted to  the  embalming  in  fireproof  receptacles 
of  specifications  that  have  come  to  me  at  vari- 
ous times  during  my  business  career.  These 
specifications  are  of  all  kinds  and  of  all  charac- 
ters, mostly  good  but  some  few  bad  and  indif- 
ferent, containing  elements  of  every  imaginable 
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description,  botli  as  to  the  requirements  and  as 
to  methods  of  handling  the  material  in  arriving 
at  the  requirements  suggested.  This  is  the  mere 
literary  side  of  cement  specifications  that  I 
have  in  my  office. 

The  practical  side  of  this  business  is  at  out 
laboratory  at  our  works.  This  laboratory,  quite 
a  large  room,  say,  20x20  feet,  a  few  years  ago 
was  entirely  papered  on  its  four  walls  with  ce-, 
ment  specifications.  One  wall  was  devoted  to 
the  specifications  of  the  army  engineers  of  the 
United  States  Government,  well  considered,  well 
thought  out  and  well  reasoned  specifications,  all 
of  them.  Another  side  was  almost  covered  with 
specifications  of  the  United  States  navy  engi- 
neers of  the  Bureau  of  Yards  and  Docks  and 
other  bureaus  of  the  same  department;  all  spe- 
cifications thoroughly  thought  out,  well 
planned,  well  conceived.  At  the  other  end  of 
the  room,  the  pattern  varied  somewhat,  and 
there  were  gathered  the  requirements  as  to 
quality  and  the  methods  of  manipulation  of  ce- 
ment testing  to  be  done  by  the  various  rail 
roads  of  the  country.  They  were  more  concise, 
more  brief  and  more  to  the  point,  but  all  of 
them  intelligent,  able  and  well  drawn.  On  the 
other  side  of  the  room,  surrounding  the  door, 
were  grouped  a  more  general  gathering  of  these 
interesting  documents,  and  embraced  what  the 
city  engineers  all  over  the  country  and  the  en- 
gineers of  large  municipal  works  in  the  United 
States  thought  should  be  required  of  cement, 
and  how  it  should  be  handled  in  arriving  at  these 
requirements.  Needless  to  say,  this  series  of 
patterns  embraced  a  larger  variety  and  covered 
a  larger  area  of  territory,  and,  like  the  others, 
represented  careful,  hard  work,  and  well  con- 
ceived and  well  balanced  requirements. 

Individually,  almost  any  one  of  the  specifica- 
tions on  the  four  sides  of  that  room,  could  be 
picked  out  at  random,  as  a  fair,  reasonable  speci- 
fication of  what  Portland  cement  should  be.  Al- 
most any  one  of  them  could  be  used  with  ad- 
vantage and  with  success  and,  with  few  excep- 
tions, any  one  of  them  could  be  carefully  scru- 
tinized and  nothing  seriously  ill-judged  or  un- 
balanced could  be  found  within  its  lines. 

It  is  a  remarkable  tribute  to  the  engineering 
ability  of  our  country  that  when  all  these  spec- 
ifications which  covered  the  four  sides  of  a 
room  and  Tunning  into  the  hundreds  in  num- 
ber, are  gone  over  carefully,  that  there  are  so 
few  which  will  not  stand  the  test  of  careful  ex- 
amination and  scrutiny,  and  the  conclusion  is 
to  be  clearly  drawn  from  the  facts  above  stated, 
that  it  is  not  so  difficult  for  intelligent  en- 
gineers to  make  a  specification  containing  the 
proper  requirements  for  fineness,  tensile  strain, 
time  of  setting,  constancy  of  volume  and  speci- 
fic gravity  and  for  proper  manipulation  of  the 
several  tests  described.  Yet  with  all  th^e 
facts  before  us,  it  is  actually  possible  that  with- 
in a  single  year,  a  single  large  cement  estab- 
lishment lUie  our  own,  receives  no  less  than 
100  to  150  of  different  kinds  of  specifications, 
varying  in  most  all  their  elements. 

Taking  an  assortment  of  specifications  at 
random  and  in  examining  all  of  them  to  see 
just  how  they  did  vary,  I  find  that  taking  the 
four  great  classes,  the  army,  the  navy,  the  rail- 
roads and  the  various  cities,  there  were: 

In  some  25  specifications  of  various  cities  of 
the  United  States,  7  variations  in  the  item  of 
fineness  alone,  14  variations  in  the  require- 
ments of  tensile  strain,  and  6  variations  out  of 
0  requirements  in  reference  to  setting-time.  In 
the  specifications  of  the  army,  some  68  in  num- 
ber, I  find  some  14  variations  in  tensile  strain, 
11  variations  in  fineness,  7  variations  in  time 
of  setting,  and  4  in  constancy  of  volume.  In  the 
specifications  of  the  navy,  some  7  in  number, 
there  were  3  variations  In  fineness,  5  in  ten- 
sile strength,  with  no  variation  in  the  time  of 


setting.  Among  the  railroads,  of  which  8  spec- 
ifications were  found,  there  were  5  variations 
in  fineness,  5  variations  in  tensile  strain  and  3 
variations  in  the  time  of  setting. 

As  to  boiling  and  hot  tests,  I  took  some  30 
requirements  of  these  tests  gathered  from  my 
specifications,  and  out  of  these  35,  in  10  the 
pats  go  into  water  after  24  hours,  in  14  the 
pats  go  into  water  after  no  specified  time,  and 
in  11  the  pats  go  into  water  after  setting. 
Again,  out  of  these  35,  in  6  the  pats  go  into 
steam  for  3  hours,  in  14  the  pats  go  into  hot 
water  for  no  specified  time,  in  1  the  pat  goes 
into  hot  water  for  3  hours,  in  2  the  pats  go 
into  hot  water  for  30  minutes,  in  1  the  pat 
goes  into  hot  water  from  24  to  36  hours,  in  8 
the  pg,ts  go  into  hot  water  for  24  hours,  in  1 
the  pat  goes  into  hot  water  for  10  hours,  and 
in  2  the  pats  go  into  hot  water  from  24  to  48 
hours.  Again,  out  of  these  35,  in  21  the  pats 
go  into  boiling  water,  in  4  the  pats  go  into  a 
temperature  of  212  degrees,  in  6  the  pats  go 
into  a  temperature  of  176  degrees,  in  1  the  pat 
goes  into  a  temperature  of  170  degrees,  in  1 
the  pat  goes  into  a  temperature  of  100  degrees. 
Finally,  out  of  these  35  specifications,  in  13 
the  pats  are  to  boil  for  time  not  specified,  in  2 
the  pats  are  to  boil  30  minutes,  in  1  the  pat  is  to 
boil  3  hours,  in  1  the  pat  is  to  boil  24  to  36 
hours,  in  3  the  pats  are  to  boil  24  to  48  hours, 
in  1  the  pat  is  to  boil  10  hours,  in  5  the  pats 
are  to  boil  24  hours,  in  1  the  pat  is  to  steam 
3  hours,  then  stay  in  hot- water  48  hours,  and 
finally  to  boil  one  hour;  in  1  the  pat  is  to  steam 
3  hours  and  to  boil  48  hours,  in  4  the  pats  are 
to  steam  3  hours  and  remain  in  hot  water  48 
hours,  in  2  the  pats  stay  in  hot  water  48  hours, 
in  2  the  pats  stay  in  hot  water  at  176  degrees 
for  24  hours,  and  in  1  the  pat  stays  in  hot 
water  at  110  to  115  degrees  for  24  hours.  From 
this  it  can  readily  be  seen,  from  the  manufac- 
turer's Standpoint,  that  not  only  the  pat,  but 
the  manufacturer  himself  is  in  "hot  water"  for 
all  sorts  of  indefinite  periods  of  time. 

Now,  just  for  one  moment,  imagine  the  man- 
ufacturer's plight  while  trying  to  make  a  ce- 
ment during  the  course  of  a  short  period  in 
which  these  specifications  were  received,  which 
would  meet  all  these  different  requirements  and 
conditions,  and  then  you  can  see  at  a  glance, 
how  important  it  is,  not  only  that  there  should 
be  a  standardizing  of  methods,  but  that  there 
should  be  a  standardization  of  specifications.  I 
am  happy  to  say  that  two  departments  of  our 
Government  have  already  taken  this  step,  and 
where  one  wall  was  formerly  covered  with  the 
specifications  of  the  United  States  army,  that 
wall  is  a  blank  with  the  exception  of  the  one 
specification  [see  The  Engineering  Record  of 
September  14  and  21,  1901],  recommended  by 
the  army  board,  composed  of  Major  W.  L.  Mar- 
shall, Major  Smith  L.  Leach,  and  Captain 
Spencer  Cosby,  and  approved  by  the  United 
States  Engineer  Corps.  This  shows  the  result 
of  the  good  work  of  a  very  capable  force  of 
good  engineers. 

The  other  wall,  formerly  having  as  its  decor- 
ation the  productions  of  the  engineers  of  the 
navy,  is  to-day  practically  a  blank  space,  with 
a  single  ornament  in  its  center,  namely,  the 
small  frame  containing  the  specification  of  Rear 
Admiral  M.  T.  Endicott,  U.  S.  N.,  giving  the  re- 
quirements for  all  the  work  of  the  United 
States  navy,  [see  The  Engineering  Record  of 
February  4,  18991.  These  two  Government  spec- 
ifications are  not  quite  alike  but  in  many  of 
their  elements  are  at  least  within  "shooting 
range"  and  it  is  possible  to  meet  them,  without 
performing  the  gymnastic  feats  in  manufactur- 
ing which  were  requisite  to  meet  the  require- 
ments of  the  many  varieties  of  predecessors 
they  had  on  our  walls. 

We  still  have  with  us  the  railroads  and  the 


municipalities.  The  railroads  are  taking  a  step 
in  the  same  direction  as  these  two  branches 
of  the  Government,  and  while  there  has  not 
been  a  formally  adopted  specification  of  all  the 
railroads  in  this  part  of  the  country,  the  last 
convention  of  the  American  Railway  Engineer- 
ing and  Maintenance  of  Way  Association 
adopted  a  tentative  specification  [see  The  En- 
gineering Record  of  April  12,  1902],  which  rep- 
resents much  good  work  and  is  in  the  line  of 
standardization  in  that  department. 

The  cities  and  commonwealths  of  the  country, 
in  the  execution  of  their  large  work,  have  not 
yet  arrived  at  the  standardization  of  specifica- 
tions, but  we  have  hopes  that  it  will  come  next. 

Now  what  I  want  to  make  clear,  after  hav- 
ing gone  through  this  underbrush  of  discus- 
sion, is  that  this  Society  of  ours  has  within 
its  hands  a  golden  opportunity  in  the  field 
of  cement  specifications.  The  army,  the  navy 
and  the  railroads  have  all  gone  forward  in  the 
proper  lines  and  are  practically  committed  to 
forms  of  specifications  embracing  requirements 
for  the  various  elements  and  properties  and 
for  methods  of  manipulation  giving  reliable  re- 
sults by  the  respective  tests  suggested.  The 
American  Society  of  Civil  Engineers  has  ap- 
pointed a  committee  to  determine  upon  the 
proper  manipulations  of  tests  of  cement,  and 
this  committee,  several  of  whose  distinguished 
members  are  with  us  to-night,  has  been  labor- 
ing with  this  subject  for  several  years  and  I 
understand  will  shortly  report. 

Now  our  Society  cannot,  with  loyalty  to  Itself 
or  regard  for  its  fellow  society  and  the  en- 
gineers of  the  Government  and  the  railroads, 
undertake  to  undo  or  criticize  the  work  that 
these  bodies  have  done.  It  cannot  with  pro- 
priety adopt  new  methods  of  manipulation 
while  so  distinguished  a  body  as  the  American 
Society  of  Civil  Engineers  has  this  subject 
under  consideration.  It  cannot  of  its  own  mo- 
tion set  up  new  standards  and  new  require- 
ments, while  the  army,  the  navy,  and  the  rail- 
roads have  come  to  conclusions  of  their  own  on 
this  subject.  But  this  Society  of  ours,  inter- 
national in  its  features,  can  at  a  time  when 
the  export  trade  in  this  country  in  cement  is 
increasing  at  the  rate  of  five  hundred  per  cent, 
a  year,  take  steps  in  co-operation  with  army 
and  navy  engineers  and  the  American  Society 
of  Civil  Engineers  and  in  co-operation  with  sci- 
entific bodies  abroad,  to  arrive  at  some  method 
by  which  a  correlation  of  the  specifications  of 
this  country  and  Europe  may  be  reached  and  re- 
sults obtained  whereby  cement  manufactured 
at  any  point  of  the  world  may  be  tested  under 
similar  methods  of  manipulation  and  subjected 
to  similar  tests  at  any  point  where  it  may  be 
delivered.  This  cannot  be  done  by  independent 
action,  but  it  must  be  done  by  suggestive  and 
persuasive  action,  and  with  the  support  and  co- 
operation of  the  bodies  who  have  preceded  us 
in  the  field  and  have  carried  out  independent  in- 
vestigations on  their  own  lines.  It  can  be  best 
done  by  the  organization,  under  the  auspices  of 
this  body,  of  a  cement  section,  which  shall  have 
among  its  membership  representative  engineers 
of  the  principal  consumers  of  cement,  distin- 
guished testing  engineers  representative  of  the 
various  well  known  testing  laboratories,  and  also 
representatives  of  the  leading  manufacturers. 
Such  a  section,  comprising  in  itself  representa- 
tives of  the  consumer,  the  producer  and  the  in- 
specting engineer,  would  soon  arrive  at  proper 
methods  for  the  accomplishment  of  the  object 
and  the  work  would  redound  to  the  credit  of  all 
concerned,  as  well  as  to  the  Society  of  which 
they  are  members. 


The  New  England  Cotton  Manufacturers'  As- 
sociation will  hold  its  seventy-third  meeting  at 
12  West  31st  St.,  New  York,  Sept.  30-Oct.  2. 


Some    Features    of  the   Works   of   the   Stanley 
Electric  Mfg.  Co. 


About  a  y«ar  ago  the  Stanley  Electric  Manu- 
facturing Company,  of  Pitlsfleld.  .Mass..  moved 
the  main  portion  of  iu  works  into  a  new  group 
of  buildings  situated  about  a  mile  and  a  lialf 
from  th«  center  of  that  city.  Notwithstanding 
■B  ordinary  provision  for  a  gradual  increase  in 
faoslBeM,  however,  the  works  have  been  crowded 
(or  space  since  their  occupation;  and  although 
adaitions  have  constantly  been  made,  opera- 
tions have  for  some  time  been  carried  on  both 
night  and  day. 

The  shops  are  electrically  driven  and  are 
equipped  with  traveling  and  stationary  cranes, 
overhead  tracking  with  both  pneumatic  and 
hand  hoisu.  compressed  air  and  gas  for  braz- 
ing, etc.  The  buildings  are  in  general  lofty, 
well  lighted  by  side  windows  and  roof  sky- 
lights and  are  painted  white  inside.  For  arti- 
ficial illumination  both  arc  and  incandescent 
lamps  are  used,  the  latter  held  by  brackets  and 
floor  standards,  as  well  as  by  pendant  wires. 
Automatic  sprinklers  are  provided,  connected 
with  a  system  of  fire  mains  running  about  the 
grounds  with  outside  hydrants  at  different 
points.  All  departments  are  connected  by  the 
C.ark  automatic  telephone  system  and  the  Ro- 
chester employes'  time  recording  system  is 
used. 

An  accompanying  plan  of  the  works  shows 
the  relative  location  of  the  different  buildings. 
There  is  a  main  shop,  92.5  feot  wide  and  500 
feet  long,  and  extending  laterally  from  this 
sawtooth  roof  building  12»  feet  wide.  The  lat- 
ter is  to  be  occupied  by  different  departments, 
sections  corresponding  to  one,  two  or  three  di- 
Tisions  of  the  roof  being  partitioned  off  for  the 
purpose.  One  of  these  departments,  devoted  to 
coil    winding,    has    been    extended    to    a    total 
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with  sidings  as  shown.  The  power-house  Is 
situated  about  1,000  feet  from  the  center  of 
the  works,  on  the  bank  of  the  lake  from  which 
it  draws  both  feed  and  condensing  water.  It 
is  located  also  alongside  the  railroad,  provid- 
ing at  once  good  railroad  facilities  and  prox- 
imity to  water. 

The  main  building  is  a  machine  and  erecting 
shop,  about  60  feet  wide  in  the  main  part  with 
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plank,  the  latter  on  4x4-inch  chestnut  timbers, 
4  inches  on  centers,  on  4  inches  of  tar  con- 
crete. 

The  first  floor  of  the  side  l)ay  is  largely  taken 
up  with  the  machine  shop,  the  largest  machine 
tools,  however,  being  distributed  toward  one 
end  of  the  main  building.  The  other  end  is 
given  up  to  erecting  and  shipping  work,  and 
at  about  the  center  of  the  building  is  located 
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a  lofty  interior  and  a  central  skylight  in  the 
roof.  Extending  from  the  side  bay' on  the  first 
floor  is  the  sawtooth  building.  The  main  build- 
ing and  bay  are  of  steel  construction,  built  by 
the  Boston  Bridge  Works,  while  the  sawtooth 
building  is  of  brick  with  timber  roof  trusses, 
the  skylights  facing  in  the  usual  way  toward 
the    north.     The   main   shop    has   two    electric 


View  or  the  Main  Machine  Sbof. 


length  of  nearly  235  feet  The  main  entrance 
to  the  works  is  located  between  the  blacksmith 
shop  and  the  gate  house,  the  latter  being  a 
three-story  structure  containing  general  toilets 
on  ground  lerel,  a  recreation  room  and  library 
for  the  technical  Information  of  the  employes 
on  the  second  floor  and  offices  for  the  works' 
manager  and  others  above.  The  plant  Is  lo- 
catsd  alonsside  the  Boston  t  Albany  Railroad 


traveling  cranes  of  60-foot  span,  built  by  the 
Whiting  Foundry  Kquipment  Company,  one  of 
30  tons  capacity  and  the  other  of  15  tons.  The 
longitudinal  tracks  are  about  45  feet  above  the 
floor.  Along  both  sides  of  the  shop  are  ar- 
ranged 17  pneumatic  hoists  mounted  on  swing- 
ing Jib  cranes.  These  hoists  vary  from  1  to  3 
tons  capacity.  The  floor  is  of  1%-inch  maple 
laid    on    2%    North    Carolina    pine    matched 


the  testing  department.  The  shop  contains  in 
this  portion  a  cast-iron  floor  plate  on  which 
large  machine  parts  are  finished  by  means  of 
portable  tools.  The  gallery  of  the  bay  con- 
tains most  of  the  stamping  machinery  for  the 
formation  of  the  armature  laminations  and  a 
long  storeroom,  besides  a  portion  of  the  office, 
which  had  to  find  room  for  additional  drafting 
space.  For  testing  work  a  line  of  heavy  shaft- 
ing, to  allow  a  motor  to  drive  a  generator  and 
vice  versa,  has  been  erected  against  a  longitudi- 
nal girder,  as  shown  in  the  accompanying  in- 
terior view  of  the  main  shop. 

At  present  castings  are  made  outside  of  the 
works,  the  foundry  for  which  ground  space 
has  been  provided  not  yet  having  been  built. 
The  largest  castings  are  brought  into  the  main 
shop  on  the  two  tracks  running  through  it  at 
the  shipping  end  and  are  lifted  from  the  cars 
and  carried  to  the  desired  point  for  machining 
by  means  of  the  traveling  cranes.  For  shifting 
cars  and  storing  material  in  the  yard  outside, 
a  combination  steam  hoist  and  locomotive, 
built  by  the  Brown  Hoisting  Machinery  Com- 
pany, has  been  provided.  The  locomotive 
hoist  has  a  lifting  capacity  of  10  tons.  For 
handling  material  in  the  gallery,  there  are 
two  or  three  platforms  extended  from  the  gal- 
lery floor,  which  the  large  cranes  can  readily 
reach,  and  a  2-ton  electrically  operated  crane 
furnished  by  Maris  Brothers,  of  Philadelphia, 
which  travels  practically  the  entii'e  length  of 
the  gallery.  Its  motors  are  controlled  from 
the  floors  by  means  of  drop  cords.  For  pass- 
ing heavy  articles  from  the  gallery  floor  to 
the  first  floor,  there  are  two  4,000-pound  direct- 
acting  hydraulic  elevators  made  by  the  Plunger 
Elevator  Company,  of  Worcester,  Mass. 

The  larger  machine  tools  are,  of  course,  driv- 
en by  individual  electric  motors.  In  the  case 
of  the  lathes,  the  grouping  system  is  iised,  with 
ceiling  motors.  In  one  or  two  instances,  two 
motors  drive  together  a  line  of  shafting.  Each 
motor  has  four  drop  ropes  within  easy  reach 
for  its  control  from  the  floor.  Wires  to  the 
machine-tool  motors  are  in  general  carried  in 
conduits  under  the  floor,  each  wire  having  an 
independent  duct  formed  by  wood  strips  be- 
tween the  conductors.  As  Indicated  in  the  ac- 
companying   illustrations,   a   main   conduit   ex- 
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tends  along  the  outside  wall,  and  opposite  each 
machine  a  number  of  wires  are  tapped;  these 
usually  run  upward  on  the  side  of  the  wall  to 
the  controlling  switches  and  then  down  to  the 
underfloor  duct  leading  to  the  machine  motor. 
In  assembling  and  finishing  the  machinery, 
a  large  amount  of  chipping  and  drilling  is'  done 
by  means  of  pneumatic  tools,  and  electric  con- 
nections are  brazed  and  soldered  together  by 
means  of  portable  gas  burners.  For  this  work 
there  are  three  lines  of  piping  extending  around 
the  main  shop  about  25  feet  above  the  floor 
level,  from  which  are  tapped  branch  pipes,  to 
outlets  near  the  floor  where  flexible  hose  con- 
nections are  made.  One  of  the  pipes  is  for 
the  compressed  air,  which  is  maintained  at  80 
pounds  pressure,  and  the  other  two  are  for 
the  gas.  one  for  the  gasoline  vapor,  brought 
from  the  gas  house,  so  called,  located  in  the 
open  near  the  gate  house,  and  the  other  for  air 
under  about  5  pounds  pressure,  the  air  being 
mixed  with  the  gasoline  in  the  flexible  connec- 
tions for  combustion  in  the  burners.  The  pneu- 
_matic  tools  were  furnished  largely  by  the  Stan- 
dard Pneumatic  Tool  Company,  of  Chicago. 
The  air  is  compressed  by  a  two-stage  horizontal 
IngersoU-Sergeant  compressor,  direct-connected 
to  a  40-horse-power  alternating-current  motor. 
The  compressor  plant  is  located  in  a  room  par- 
titioned off  in  the  first  story  of  the  bay.  Above 
its  roof,  it  has  a  SxlO-foot  reservoir  or  air-stor- 
age tank.     The  compressed  air  is  also  used  in 
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an  unusually  good  appearance;  it  has  a  monitor 
root,  and  the  lower  parts  of  the  brick  walls 
inside  are  painted  black,  while  above  they  are 
white. 

The  boiler  house,  adjoining  the  winding  de- 
partment, is  provided  to  supply  steam  for  vari- 
ous baking  ovens  and  for  general  heating  pur- 
IJOses,  and  is  depressed  considerably  below 
ground  surface,  so  that  coal  cars  on  the  siding 
dump  directly  into  a  coal  bunker  underneath 
the  track  and  level  at  the  bottom  with  the 
boiler-room  floor.  This  coal  bunker  Is  of  con- 
crete, as  is  the  lower  portion  of  the  boiler- 
house  walls,  and  has  a  capacity  of  200  tons. 
There  are  three  boilers  in  place,  with  space 
for  a  fourth,  of  the  return  tubular  type,  hand 
flred.  One  was  built  by  the  D.  M.  Dillon  Steam 
Boiler  Works,  of  Fitchburg,  Mass.,  and  two  by 
the  E.  Keeler  Company,  of  Williamsport,  Pa. 
Steam  is  generated  at  100  pounds  pressure  and 
there  are  two  steam  mains.  Two  Worthing- 
ton  pumps  are  installed  in  the  room  to  feed  the 
boilers,  operated  automatically  by  floats  in  re- 
ceivers, one  for  the  high-pressure  condensation 
that  cannot  return  directly  to  the  boilers  and 
the  other  for  the  low-pressure  returns,  which 
flow  back  to  the  receiver  by  gravity,  as  made 
possible  by  the  lower  level  of  the  boilers.  A 
single  steel  stack  serves  all  boilers,  which  are 
equipped  with  the  Spencer  automatic  damper 
regulator.  An  electric  motor  is  also  installed 
in  the  boiler  room  to  operate  a  pump  for  drain- 
ing a  sump,  to  compress  air  at  5  pounds  gang? 
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numerous  direct-acting  pneumatic  traveling 
hoists  suspended  from  overhead  tracking;  these 
were  furnished  by  the  Pedrick  &  Ayer  Company, 
of  Philadelphia. 

For  artificial  illumination,  in  addition  to  arc 
lamps,  pendant  incandescent  lamps  are  used 
wherever  convenient,  but  a  large  number  of 
floor  supports  are  also  employed  for  this  type 
of  lamp,  the  supports  consisting  of  vertical 
pipe  standards,  through  which  the  wires  are 
<arried,  and  an  adjustable  rod  at  the  top,  to 
which  the  lamp  is  attached  and  held  in  any 
convenient  position.  Some  of  the  lamp  rods 
are  fastened  to  wall  brackets  by  a  ball  and 
socket  joint.  For  heating,  exposed  lines  of  2- 
inch  pipe  are  used,  and  in  the  main  shop,  they 
•are  carried  around  underneath  the  working 
benches,  which  line  the  walls.  For  offsetting 
down-drafts  from  the  .roof  skylight,  six  lines 
of  pipe,  supported  by  the  roof  trusses,  run  the 
entire  length  of  the  shop,  the  pipes  spaced 
over  5  feet  apart.  Thus  for  the  13,500  squal-e 
^pet  of  skylight  surface,  there  are  about  1,875 
square  feet  of  steam  pipe  surface,  a  ratio  of 
7.2  to  1. 

The  blacksmith  shop  is  a  separate  brick 
building,  40x94  feet  in  plan.  In  addition  to  the 
usual  forge  work,  large  transformer  cases  are 
built  in  this  shop,  constructed  of  riveted  sheet 
steel.  The  shop  equipment  includes  seven  Buf- 
falo down-draft  forges  and  a  Gilles  &  Jones 
bending  roll  electrically  driven.    The  shop  has 


for  the  brazing  gas  system  and  to  actuate  an 
ash  hoist  which  lifts  the  ashes  to  wagons  out- 
side. The  steam  piping  is  covered  with  H.  W. 
Johns  asbestocel   covering. 

The  power-house,  located  1,000  feet  from  the 
shops,  consist  of  a  54x50-foot  boiler  room,  a 
62xl00-foot  engine  and  generator  room  and  a 
pump  pit  or  basement  under  the  latter.  The 
plant  is  operated  condensing  and  the  boilers 
are  equipped  with  induced  draft.  The  jet  type 
of  condenser  is  used  and  fresh  feed  water  is 
constantly  taken  from  the  lake  and  purified  in 
a  very  interesting  manner.  The  power  house 
is  considerably  lower  than  the  railroad,  so  that 
coal  is  dumped  from  cars  on  a  trestle  siding 
directly  against  the  boiler  room. 

The  boiler  equipment  is  of  the  horizontal  re- 
turn tubular  type,  comprising  four  Dillon  boil- 
ers, of  72-inch  diameter  shells  19%  feet  long. 
A  steam  pressure  of  140  pounds  is  carried.  The 
water  from  the  lake  was  found  on  analysis  to 
be  satisfactory  for  feedwater  with  the  excep- 
tion that  It  contained  a  good  proportion  of 
lime.  It  was  therefore  arranged  to  heat  it  to 
a  high  temperature  before  delivery  to  the  boil- 
ers, to  bring  about  a  deposition  of  the  lime, 
and  for  this  purpose,  the  water  is  sprayed  at 
the  top  of  the  steel  cylinder  into  a  jet  of  high- 
pressure  steam  taken  directly  from  the  boilers. 
The  cylinder  is  42  inches  in  diameter  and  16 
feet  high,  and  is  filled  with  cobble  stones  which 
present  a  large  surface  upon  which  the  lime 


may  deposit.  The  water  arrives  at  the  lime 
separating  tank  at  about  200  degrees  and  is 
heated  by  the  steam  jet  to  about  360  degrees, 
at  which  temperature  it  is  delivered  to  the 
boilers.  The  separating  tank,  or  purifier,  is  of 
course  insulated,  being  covered  with  2  inches 
of  asbestos.  The  induced  draft  apparatus, 
which  includes  a  60-inch  fan  and  a  direct-con- 
nected vertical  engine, '  was  furnished  by  the 
B.  F.  Sturtevant  Company.  The  boilers  supply 
steam  into  a  header  supported  back  of  the 
boilers.  Alongside  this  as  an  overhead  walk 
for  controlling  the  angle-stop  valves  in  the 
steam  connections  and  for  reaching  the  feed- 
water  purifier.  The  blow-off  steam  valves  on 
the  boilers  are  provided  with  pipes  to  the  at- 
mosphere for  the  escape  of  steam  above  the 
roof. 

The  engine  room  contains  three  steam  en- 
gines arranged  to  drive  a  Jack  shaft  and  from 
that  numerous  electric  generators.  Belted  gen- 
erators were  adopted  to  obtain  both  direct  and 
alternating  current  and  different  frequencies  of 
the  latter  by  different  machines,  but  it  is  In- 
tended later  to  replace  the  comparatively  small 
units  with  larger  machines  and  install  fre- 
quency changers  at  the  testing  department  in 
the  main  shop.  The  three  engines  are  of  the 
following  manufacture:  one  300  horse-power 
Mcintosh  &  Seymour  tandem  compound,  one 
too  horse-power  tandem-compound  engine  built 
by  the  Ball  Engine  Company,  of  Brie,  Pa.,  and 
one  180  horse-power  Ball  &  Wood  simple  en- 
gine. The  engine  room  is  spanned  by  a  60- 
foot  hand-power  crane  built  by  the  Stanley 
Company.  In  the  pump  pit  is  a  National  feed- 
water  heater  placed  in  the  exhaust  of  the  large 
engine,  a  12xl8x24-inch  Blake  condenser,  and 
a  secondary  feed-water  heater  for  the  utilization 
of  the  exhaust  of  the  rest  of  the  machinery. 
An  18xl0xl2-inch  Knowles  duplex  underwriters 
pump  is  also  located  in  the  pit,  having  a  rated 
capacity  of  1,000  gallons  per  minute  at  70  revo- 
lutions per  minute,  two  6x4x6-inch  feed  pumps 
furnished  by  the  Warren  Steam  Pump  Com- 
pany, of  Warren,  Mass.,  and  a  pump  for  the 
return  of  clean  high-pressure  drips  to  the  bon- 
ers. The  live  steam  connections  to  the  en- 
g.nes  are  fitted  with  Direct  steam  separators, 
and  a  Worthlngton  meter  is  introduced  in  the 
feed-water  line  for  keeping  a  record  of  the 
c  /aporation,  in  connection  with  a  daily  log  that 
is  taken. 

In  the  works  described,  the  Stanley  Electric 
Manufacturing  Company  make  direct-current 
machines  as  well  as  alternating  current  ma- 
chines, chiefly  of  the  well  known  inductor  type 
of  machine,  peculiar, to  the  company's  S.  K.  C. 
system,  in  sizes  as  large  as  2,500  kilowatts  and 
for  voltages  as  high  as  12,000  volts.  Trans- 
formers are  also  manufactured  at  the  new 
works  and  the  Stanley  hot-wire  indicating  in- 
struments. Switchboards  and  Instruments  in 
general  are  still  made  at  the  old  works,  on  Clapp 
Avenue,  Pittsfleld. 

The  officers  and  heads  of  departments  of  the 
company  are  as  follows:  Dr.  F.  A.  C.  Perrine, 
president  and  general  manager;  Mr.  W.  W. 
Gamwell,  treasurer;  Mr.  John  H.  Noble,  assist- 
ant general  manager;  Mr.  C.  C.  Chesney,  chief 
electrician  and  head  of  engineering  department; 
Mr.  John  P.  Kelly,  consulting  electrician  and 
head  of  legal  department;  Mr.  P.  R.  Whittlesey, 
purchasing  agent  and  head  of  cost  department; 
Mr.  J.  H.  Kelman,  general  superintendent;  Mr. 
D.  S.  Kimball,  works  engineer;  Mr.  C.  C.  Mor- 
gan, manager  supply  department;  Mr.  R.  W. 
Power,  head  of  draughting  department;  Mr.  W. 
J.  Lloyd,  engineer  of  instrument  department; 
Mr.  Gilbert  Wright,  engineer  of  switchboard 
department,  and  Mr.  Ray  D.  Lillibridge,  the 
technical  advertising  expert  in  charge  of  ad- 
vertising details. 
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The  erection  of  the  steel  superstructure  of 
the  ptar^lieds  was  commenced  at  the  shore  end 
of  pier  J.  and  after  all  but  two  bents  of  its  prin- 
cipal members  and  the  fire  walls  had  been 
aaaembled  the  erection  traveler  was  shifted  and 
recnined  work  at  the  river  end  of  pier  1.  The 
stwl  was  delivered  on  the  pier  deck  by  two 
Ushters  with  long  derrick-booms  which  as- 
sembled the  three  sections  of  the  root  trusses 
In  blocking  in  a  horixontal  plane  at  a  conve- 
nient height  above  the  pier  deck  where  the 
field  splices  were  riveted  up  complete  before 
erection.  The  brackeU  were  also  field-riveted 
to  the  columns  before  the  latter  were  erected. 
The  full-length  columns,  weighing  about  8.400 
poonda  each,  were  first  erected  and  temporarily 
held  In  place  by  two  35-foot  side-booms  of  the 
traveler  which  extended  across  the  end  of  the 
shed  and  receded  before  it  as  the  successive 
l>ents  of  the  framework  were  erected. 

The  completed  roof  trusses,  weighing  about 
2S.M9  pounds  each,  were  lifted  by  the  two  40- 
foot  center-booms  of  the  traveler  and  by 
tackles  saspended  directly  from  the  masts,  and 
were  oeated  on  the  column  brackets  and  tem- 
porarily bolted  there.  The  suspenders  were 
Inserted  and  bolted  and  the  second-story  floor- 
beuBS.  each  in  three  10,000-pound  sections, 
were  lifted  up  and  seated  on  the  column 
brackets  and  bolted  to  them  and  to  the  sus- 
penders from  the  roof  trusses.  The  purlins  and 
floor  Joists  were  then  assembled  to  connect  the 
last  bent  with  th^  preceding  one.  and  finally 
the  monitor  was  erected  on  top  of  the  roof 
tmases. 

The  first  pair  of  columns  were  temporarily 
braced.  Just  below  the  roof  trusses  on  the  shore 
side,  by  inclined  longitudinal  12xl2-incb  spliced 
Umbers  about  45  leet  long,  and  just  above  the 
top  chord  of  the  roof  truss  each  column  was 
guyed  by  two  s-'nch  wire  cables  in  opposite 
directions  in  longitudinal  planes.  The  bent  be- 
ing thus  secured,  the  columns  were  released 
from  the  side  booms  and  the  traveler  receded 
18  feet  towards  the  river  and  erected  the  sec- 
ond bent  in  the  same  way  and  then  assembled 
all  the  principal  longitudinal  members  connect- 
ing them,  including  the  eaves  girders  and  all 
diagonal  rods.  The  connected  bents  formed  a 
stable  tower  able  to  resist  ordinary  horizontal 
■trmea.  and  the  successive  bents  were  erected 
and  added  to  it  at  the  rate  of  about  nine  bents 
in  a  week  when  there  was  no  delay  for  mate- 
lUla. 

In  order  to  provide  abundant  security  against 
poasible  violent  winds  the  structure  was  addi- 
tionally braced  in  the  longitudinal  planes  of 
the  colnmna  by  diagonal  timbers  and  rods  in 
occasional  panels  of  the  first  and  second  story, 
and  by  about  a  dozen  %-lnch  wire-rope  di- 
agonal guys  which  reached  across  four  panels 
horisontally  and  were  occasionally  shiiied  for- 
ward as  the  erection  advanced.  Ten  gangs  of 
riveters  followed  the  erectors  as  closely  as  pos- 
sible, keeping  usually  about  four  bents  behind. 
and  were  in  turn  followed  by  men  building  the 
floor  and  roof  arches  and  laying  roof  and  moni- 
tor planks. 

The  contractor's  power  plant  is  located  on 
shore,  abont  1.500  feet  from  the  most  distant 
part  of  the  work,  and  has  two  horizontal  tubu- 
lar boilers  with  a  combined  rating  of  125  horse- 
power. The  boiler  feed-water  is  delivered  at 
aboat  50  pounds  city  pressure  and  is  first  used 
to  cool  the  cylinders  of  the  air  compressors. 
This  raise*  Its  temperature  to  50  or  60  degrees, 
and  It  Is  afterwards  raised  in  the  feed-water 
heater  to  about  190  degrees  before  delivery  to 
the  boilers.  Tliere  Is  a  Laldlaw-Dunn-Gordon 
duplex  air  compressor  with  12xl2x18-incb  cylln- 
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ders  having  a  rated  capacity  of  535  cubic  feet 
of  free  air  per  minute.  These  discharge  into 
twin  cross-connected  receivers  from  which  the 
air  is  piped  the  full  length  of  each  pier  and  is 
delivered  at  95  pounds  pressure  to  a  maximum 
of  IS  hammers.  2  reamers  and  2  oil  furnacos  on 
each  pier.  All  field  riveting,  reaming  and  drill- 
ing was  done  by  pneumatic  tools,  which  were 
found  satisfactory,  rapid  and  economical,  one 
gang  being  able  to  average  daily  240  %inch 
rivets  up  to  5  inches  long,  besides  building  and 
moving  their  own  scaffolds. 

The  traveler  is  similar  in  general  design  to 
that  used  a  few  years  ago  by  the  same  contrac- 
tors for  the  erection  of  Pier  No.  13,  North 
River.  New  York,  and  described  in  The  En- 
gineering Record  of  January  18,  1896,  but  dif- 
fers materially  from  it  in  details.  It  is  built 
entirely  of  timber  and  has  two  vertical  braced 
masts  and  four  5-ton  booms.  There  is  a  28x74- 
foot  trussed  base,  14  feet  deep,  which  is  ele- 
vated on  corner  posts  to  clear  materials  stored 
on  the  deck  of  the  dock,  and  supports  the 
masts,  which  are  set  about  46  feet  apart  in  Its 
rear  face  and  rise  about  76  feet  above  the  deck 
of  the  pier.  The  masts  are  carried  between  a 
pair  of  lattice-girder  trusses  about  1  foot  apart 
in  vertical  planes  transverse  to  the  axis  of  the 
pier-shed,  and  their  feet  are  seated  on  steps  at- 
tached to  the  bottom  chords  of  the  trusses.  The 
tops  of  the  masts  are  connected  by  another  lat- 
tice-girder truss  in  the  same  plane,  and  are 
each  braced  to  the  opposite  side  of  the  base  of 
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vance  of  the  traveler.  These  guys  were  tight- 
ened by  hand  tackles  at  their  lower  ends  and 
were  of  course  shifted  every  time  the  traveler 
advanced. 

After  the  first  pier-shed  was  erected  the 
traveler  on  the  river  end  of  pier  2  was  lifted  by 
four  nine-part  steel  rope  tackles  attached  to 
the  corners  of  its  tower  at  the  bottom.  On 
each  side  the  two  tackles  were  suspended  from 
the  boom  of  a  lighter  derrick  brought  up  close 
alongside  the  pier.  The  lighters  lifted  the  60- 
ton  traveler  bodily  2  or  3  feet  clear  of  the  pier 
and  then  were  towed  across  to  pier  1  and  de- 
posited the  traveler  on  it  ready  to  commence 
erection  there.  The  traveler  was  out  of  ser- 
vice only  about  3  hours  while  being  moved 
from  one  pier  to  the  other.  The  pier-sheds  have 
been  painted  with  silica-graphite  paint  made 
by  the  Joseph  iv.xon  Crucible  Company. 

There  are  about  30,000  yards  of  concrete  in 
the  bulkhead  sea-wall  and  in  the  footings  of 
the  bulkhead  house.  For  mixing  and  handling 
this  concrete  a  special  plant  was  installed  with 
a  capacity  to  mix  and  handle  to  position  about 
200  yards  in  ten  hours.  The  concrete  had  to  be 
distributed  all  over  the  site  of  the  bulkhead 
house,  which  is  a  rectangular  structure  130 
feet  wide  and  850  feet  long  parallel  to  the 
shore  line.  A  large  quantity  of  the  concrete 
was  laid  in  the  bulkhead  wall  and  cribs  and  the 
remaining  9,000  yards  was  laid  in  the  trans- 
verse walls  about  20  feet  apart  and  perpendicu- 
lar to  the  shore  line.    The  plant  included  a  spe- 
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the  traveler  by  a  pair  of  divergent,  stiff-legs 
which  are  connected  by  X-brace  planks,  omit- 
ted in  the  elevation  to  avoid  confusion. 

About  24  feet  below  their  tops  the  masts  are 
each  braced  by  four  8x8-inch  stiff-legs,  two  in 
the  plane  of  the  lattice  girders  and  two  in  an 
inclined  plane.  Seats  are  bolted  to  the  masts 
at  the  tops  of  these  stiff-legs  to  receive  the 
booms  which  have  horizontal  pin  connections 
to  vertical  shouldered  pivots.  Floor  platforms. 
about  7  feet  above  the  pier-shed  deck,  are  built 
on  the  lower  chords  of  the  front  and  rear 
trusses  of  the  traveler  base,  and  support  the 
two  three-drum  hoisting  engines,  boilers,  coal 
bins,  etc.  The  vertical  end-posts  of  the  trans- 
verse trusses  extend  below  their  lower  chords 
and  are  stiffened  by  kneebraces  at  their  con- 
nection to  longitudinal  sills  seated  at  each  end 
on  the  axles  of  two  pairs  of  wide-faced  flange- 
less  wheels  18  inches  in  diameter  which  roll  on 
the  longitudinal  side  timbers  of  the  pier-shed 
deck. 

The  four-part  boom  tackles  were  all  rove 
with  raanila  rope  and  the  fall  lines  of  the  top- 
ping lifts  on  the  inner  booms  were .  operated 
by  three-part  tackles.  At  the  foot  of  each  pair 
of  booms  a  nine-part  wire  rope  fixed  tackle  was 
suspended  from  the  mast  for  use  in  hoisting 
the  heavy  roof  trusses.  When  the  traveler  was 
in  service  the  tops  of  the  masts  were  X-braccd 
by  wire  rope  guys  to  snubbing  posts  on  the 
edges  of  the  pier  deck,  several  panels  in  ad- 


cial  ccncrele  barge,  which  was  moored  at  any 
point  close  to  the  Iront  of  the  sea  wall,  and  an 
attached  traveling  cableway  of  5  tons  capacity 
and  160  feet  span,  which  had  the  head-tower 
movable  on  a  shore  track  parallel  with  the 
bulkhead  line,  and  the  tail-tower  on  the  con- 
crete barge. 

The  concrete  barge,  about  30  feet  wide  and 
100  feet  long,  was  arranged  as  shown  in  the 
general  plan.  Near  the  shore  end  was  a  tower 
about  25  feet  high  which  extended  across  the 
full  width  of  the  barge  and  contained  two  1- 
yard  cubical  concrete  mixers  driven  by  an  in- 
dependent steam  engine.  The  tower  was  three 
stories  high  with  the  concrete  mixers  set  in 
the  second  story  and  discharging  into  special 
1-yard  steel  dump  buckets  set  on  flat  cars  on 
the  deck  in  the  first  story.  The  tower  had  four 
corner  posts  extending -about  10  feet  above  the 
top  of  the  third  floor  and  two  intermediate 
posts  on  each  long  side.  On  the  shore  side  the 
intermediate  posts  extended  up  to  the  cap 
across  the  corner  posts,  on  which  were  seated 
the  ends  of  two  horizontal  trolley  tracks.  These 
tracks  extended  over  the  mixer  hoppers  and  the 
measuring  platform,  and  were  supported  at 
the  opposite  ends  on  the  tail-tower  of  the  cable- 
way. 

The  tail-tower  had  a  vertical  mast  with  in- 
clined longitudinal  and  transverse  braces  and 
wire  rope  guys  to  the  corners  of  the  barge.  Be- 
tween these  braces  was  built  a  bouse  for  a  4- 
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drum  Lidgerwood  hoisting  engine  which  oper- 
ated the  trolley  hoists  and  two  boom  derricks, 
one  on  each  rear  corner  of  the  tower. 

Cement  was  stored  on  deck  in  the  rear  ot  the 
engine  house  and  carried  up  inclines  to  the 
measuring  platform.  -There  were  two  wells  in 
the  measuring  platform,  and  in  each  of  them 
was  set  a  1-yard  steel  bucket  with  an  eccentric 
bail  latched  in  a  vertical  position.  A  steel 
bucket  on  castors  was  filled  with  sand  from  the 
deck  of  a  barge  moored  alongside  and  was  de- 
livered to  the  measuring  platform  by  one  of  the 
boom  derricks  and  its  contents  dumped  in  the 
large  •  bucket ;  then  the  requisite  number  of 
bags  of  cement  were  poured  in  on  top  of  the 
sand  and  top  of  that  was  dumped  a  bucket  of 
broken  stone  delivered  by  the  other  derrick 
boom  from  the  barge  on  the  opposite  side. 

The  bucket  was  then  hoisted  out  of  the  well 
by  the  trolley  hoist,  which  carried  it  over  the 
upper  platform  of  the  tower,  where  it  was 
dumped  into  the  mixer  hopper  by  releasing  the 
bail-latch,  which  allowed  the  unstable  bucket 
to  revolve  bottom  up  around  the  bail  pivots. 
The  materials  were  discharged  from  the  hopper 
through  a  slide  valve  into  the  mixer  and  river 


dumped  it  wherever  required.  While  a  bucket 
of  concrete  was  being  removed  from  one  mixer, 
the  other  was  being  charged,  so  that  the  oper- 
ation of  the  plant  was  continuous  and  the  con- 
crete was  mixed  as  fast  as  it  could  be  handled. 
The  cableway  was  operated  by  an  engine  in  the 
head-tower  where  there  was  a  40-foot  boom 
derrick  for  handling  the  large  rocks  which  were 
carefully  bedded  in  the  concrete  masses.  About 
thirty  men  were  required  to  operate  the  barges, 
mixers  and  cableway. 

The  footings  for  the  transverse  walls  and 
column  rows  in  the  bulkhead  house  were  laid 
on  top  of  piles  cut  oft  about  1  foot  above  mean 
low  tide,  and  several  hundred  piles  had  been 
driven  and  about  500  yards  of  concrete  laid 
when  reports  were  received  of  the  recent  dis- 
covery of  piles  which  had  decayed  between 
high  and  low  water  levels  under  similar  condi- 
tions. It  was  decided  to  cut  the  pile  tops  down 
to  1  foot  below  low  tide  and  deposit  the  con- 
crete on  top  of  and  around  the  pile  heads,  and 
methods  were  considered  for  lowering  the 
water  below  low-tide  behind  the  sea  wall  so 
so  that  the  work  could  be  done  dry  and  at  any 
stage  of  the  tide. 
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water  was  admitted  from  an  elevated  tank.  The 
amount  of  water  was  observed  through  a  gauge 
glass,  controlled  by  a  valve  and  introduced  into 
the  mixer  through  a  hollow  trunnion  and  an  in- 
side perforated  pipe  parallel  with  the  axis  of 
the  mixer. 

The  concrete  hoppers  in  the  top  of  the  tower 
are  4  feet  square  with  vertical  sides  2^4  feet 
high  and  an  inclined  bottom  18  inches  deep 
with  a  12xl2-inch  hole  in  the  vertical  spout  9 
inches  long.  It  is  closed  by  a  horizontal  12x20x 
%-inch  steel  plate  sliding  on  two  1-inch  hori- 
zontal guide  rods  to  which  it  is  attached  by 
bent  straps  riveted  to  the  under  side  of  the 
plate  and  running  free  on  the  rods.  The  mixer 
discharged  into  a  special  automatic  dumping 
bucket  which  was  designed  for  this  work  by 
the  contractors. 

The  ends  of  a  horse-shoe-shaped  track  on  the 
barge  deck  passed  under  the  concrete  mixers 
and  across  the  plane  of  the  cableway.  The  con- 
crete bucket  was  set  on  a  flat  car  which  was 
pushed  by  hand  to  the  center  of  the  track  and 
there  lifted  by  the  cableway  hoist,  which  car- 
pie*}    It    out    across    the    bulkhead    wall    and 


Obviously  the  river  water  must  be  excluded 
by  cofferdams  and  although  the  sea  wall  was 
not  designed  for  such  a  purpose  nor  supposed 
to  be  absolutely  water-tight,  it  had  been  very 
carefully  constructed  and  it  was  thought  it 
might  serve  for  the  river  side  of  the  cofferdam 
and  that  the  attempt  should  be  made  to  pump 
out  behind  it.  If  the  leakage  was  found  to  be 
very  large  it  was  intended  to  add  pumps  to  as 
great  an  extent  as  should  prove  economical, 
and  if  necessary  to  divide  the  area  into 
smaller  sections  with  short  sea  wall  fronts  by 
making  additional  transverse  cofferdams  reach- 
'ing  to  the  shore  line.  These  methods  were  to 
be  exhausted  before  attempting  to  construct 
new  cofferdams  on  the  river  front.  Accordingly 
two  sheet-pile  cross  walls  were  made  about  400 
feet  apart,  at  the  extremities  of  the  first  sec- 
tion of  the  bulkhead  building,  and  one  10-inch 
centrifugal  pump  between  them  proved  able 
to  remove  the  water  down  to  the  required  level 
and  to  maintain  it  tliere  without  working  all 
the  time  to  its  full  capacity,  although  the  max- 
imum difference  of  head  inside  and  outside  the 
cofEerdam  was  8  feet.     The  old  concrete  was 


blasted  out,  the  piles  cut  down  and  the  re- 
mainder of  the  sita  excavated  to  the  required 
level  and  the  foundations  built  there  on  the 
revised  plan. 

The  submerged  part  of  the  sea  wall  consists 
of  a  caisson  22  feet  high  with  solid  timber  walls 
and  filled  with  concrete.  This  rests  on  a  2-foot 
solid  timber  grillage  on  piles  driven  through 
10  to  20  feet  of  cobblestones  which  had  been 
deposited  in  a  trench  dredged  60  feet  wide  to 
hard  clean  bottom.  Gravel  was  filled  in  around 
the  pile  tops  and  up  to  the  grillage,  and  after 
the  caissons  were  sunk  was  farther  compacted 
by  a  quadruple  row  of  piles  driven  close  to  the 
inside  of  the  caisson.  The  transverse  wall  cof- 
ferdams were  single  rows  of  10xl2-inch  yellow 
pine  sheet  piles  grooved  on  each  of  the  10-inch 
faces  to  receive  2x4-inch  spruce  splines  which 
were  spiked  to  one  pile  before  driving.  Guide 
piles  8  feet  apart,  in  two  rows  about  18  inches 
apart  in  the  clear  were  first  driven  parallel  to 
the  center  line  of  the  cofferdam  and  two  hori- 
zontal waling  pieces  were  gained  into  the  in- 
side of  each  row,  about  4  feet  apart  vertically. 
The  planed  inner  faces  of  the  waling  pieces 
were  10  inches  apart  so  as  to  fit  snug  against 
the  sheet  piles  and  the  latter  were  driven  with 
beveled  lower  ends  so  as  to  draw  up  close  to 
the  previously  driven  ones.  Cross  pieces  were 
set  against  the  guide  piles  on  top  of  the  waling 
pieces,  packing  blocks  were  wedged  up  between 
them  and  the  piles  as  the  latter  were  driven  to 
keep  them  snug  in  line,  and  by  these  ineans 
the  wall  was  made  so  tight  that  scarcely  any 
leaks,  were  developed  when  the  water  was 
pumped  out. 

The  work  was  designed,  as  before  stated,  in 
the  ofllce  of  Mr.  W.  F.  Whittemore,  chief  en- 
gineer' of  the  North  German  I.,loyd  Steamship 
Company,  and  is  being  executed  under  his  su- 
pervision. Messrs.  R.  P.  &  J.  H.  Staats  are  the 
general  contractors  for  both  substructures  and 
superstructures.  The  Pennsylvania  Steel  Com- 
pany furnished  the  structural  steel  for  the 
three  pier  sheds  and  the  American  Bridge  Com- 
pany will  furnish  that  for  the  bulkhead  house, 
the  erection  of  which  has  just  been  commenced. 

An  Electrically  Operated  Pumping  Plant  at 
Whitehall,  111.,  belonging  to  the  town,  but  oper- 
ated by  a  private  electric  company,  is  located 
about  a  mile  from  the  central  station  and  pro- 
vided with  a  number  of  special  fittings  which 
render  an  attendant  unnecessary.  Single-phase 
220-volt  current  is  delivered  at  the  pumping 
station  to  a  25-kilowatt  transformer  which  re- 
duces the  voltage  to  208  volts  for  a  25-horse- 
power  Wagner  motor.  This  is  geared  to  a 
Sraith-Vaile  triplex  pump  having  a  capacity  of 
15,000  gallons  per  hour.  Oil  is  furnished  to 
those  bearings  not  fitted  with  ring  lubricators 
by  means  of  tubes  running  from  the  top  of  a 
cylinder  placed  horizontally  Over  the  top  of 
the  pump.  Inside  the  cylinder  there  is  a  rod 
revolved  by  a  sewing  machine  belt  from  the 
main  shaft  of  the  pump.  This  rod  has  a  num- 
ber of  projecting  arms  tipped  with  wicking, 
which  pick  up  oil  from  the  bottom  of  the  cyl- 
inder and  press  it  into  the  ends  of  the  tubes. 
In  order  to  start  the  machinery,  the  brushes 
of  the  special  starting  commutator  of  the  motor 
are  fitted  with  a  device  for  operating  a  hydrau- 
lic by-pass  valve.  When  the  machinery  is 
started  this  valve  is  opened  automatically  and 
allows  the  water  passing  the  pumps  to  fiow  di- 
rectly back  to  the  reservoir  without  subjecting 
the  plant  to  any  appreciable  load.  As  soon  as 
the  motor  comes  to  speed,  the  same  motion  of 
the  brushes  that  {hrows  the  starting  commu- 
tator out  of  service  allows  the  hydraulic  valve 
to  close  gradually  and  thus  turn  the  pump  dis- 
charge into  the  force  main.  This  plant  was  re- 
cently described  in  the  "American  Electriciaij." 
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MrriBC  a  Long  Railroad  Bridge  at  New  Bmns- 
wick,  N.J. 


The  main  line  of  the  Pennsylvania  Railroad 
i,iijinin  the  Raritan  River  and  the  Delaware  and 
Raritan  Canal  at  New  Brunswick.  N.  J.,  on  a  six- 
span  steel  bridge  supported  by  masonry  piers 
tn  the  rirer  and  canal,  and  by  abutments  on 
either  bank.  The  New  York  Division,  on  which 
this  brid««.  Na  26.  is  located,  has  now  only  two 
tracks  at  this  point,  but  the  plans  for  elevation 
of  tracks  through  New  Brunswick,  now  being 
carried  out.  contemplate  the  erection  of  a  four- 
track  arch  masonry  bridge  to  replace  the  pres- 
ent steel  structure,  and  at  an  elevation  which 
will  raise  the  line  about  14^  feet 

The  center  line  of  the  new  masonry  bridge 
coincides  with  that  of  the  present  steel  struc- 
ture, and  in  order  to  proceed  with  the  work,  and 
at  the  same  time  provide  for  movement  of  the 
regular  trafflc.  It  was  decided  to  move  the  pres- 
ent bridge  14  %  feet  south,  to  build  the  north- 
erly half  of  the  new  bridge  and  then  transfer  to 
it  the  two  main  running  tracks,  after  which  the 
steel  bridge  could  be  taken  down  and  the  south- 
erly half  of  the  new  bridge  built 

Five  of  the  spans,  those  over  the  river,  were 
deck  Pratt  trusses,  built  by  the  Pencoyd  Iron 
Works  in  1895,  each  measuring  about  160  feet 
in  length  and  weighing,  inclusive  of  track,  329 
short  tons,  while  the  sixth  span,  over  the  canal, 
and  to  the  west  of  the  river,  was  a  deck  plate 
girder  built  by  the  New  Jersey  Steel  &  Iron 
Company,  in  1898,  measuring  about  130  feet  in 
length  and  weighing  inclusive  of  track  and 
draw  center,  412  tons,  making  the  total  length 
of  bridge  to  be  moved  about  9(i0  feet  and  the 
weight  2,037  tons.  The  fixed  spans  were  made  up 
of  two  trusses  under  eai-h  track  braced  together 
and  supported  by  pedestals  engaging  the  end 
lower  chord  pins,  making  eight  bearings  on 
each  pier,  and  four  on  each  abutment.  The  dis- 
tance from  base  of  rail  to  bridge  seat  was  21 
feet  and  from  bridge  seat  to  high  water  about 
22  feet  additional.  The  problem  was  to  move 
the  900  feet  of  bridge  bodily  southward  14% 
feet  and  the  time  allowed  was  thirty  minutes, 
which  was  to  cover  disconnecting  and  connect- 
ing track,  and  changing  signals.  The  date  fixed 
upon  for  the  work  was  Sunday,  May  25. 

Tracks  were  laid  on  each  shore  to  connect 
with  the  new  lo<-atlon  of  the  bridge,  this  involv- 
ing the.  erection  of  a  trestle  some  600  feet  in 
length,  and  from  18  to  30  feet  in  height,  on  the 
westerly  bank,  and  extensive  changes  in  the 
platforms,  shelters,  etc.,  at  the  New  Brunswick 
paaaeager  station,  about  850  feet  west  of  the 
bridge.  The  southerly  ends  of  the  piers  and 
abutments  were  prepared  to  receive  the  super- 
structure when  the  same  should  be  moved,  and 
on  Wednesday,  May  21,  the  canal  was  closed  to 
the  navigation  of  all  vessels  requiring  more  than 
33  feet  headroom. 

The  entire  bridge  was  jacked  up  4  inches,  the 
bearing  plates  removed,  and  three  standard  85- 
pound  steel  rails,  jor  pieces  of  bar  steel,  were 
laid  longitudinally  on  top  of  the  piers  under 
each  transverse  set  of  four  pedestals.  On  each 
set  of  rails  or  bar  steel  were  then  placed -nests 
of  sixty  or  more  steel  rollera,  the  rollers  meas- 
uring 1%  inches  in  diameter  and  30  inches  In 
length,  spaced  6  inches  center  to  center,  the 
axis  of  the  rollers  being  at  right  angles  to  the 
long  axis  of  the  pier.  Flat  steel  shoe  plates  2 
feet  In  length,  with  the  forward  end  curved 
slightly  upward  were  placed  on  the  rollers  and 
under  each  pedestal,  after  which  the  bridge  was 
lowered  to  a  firm  bearing.  On  the  center  pier 
of  the  drawspan  a  similar  method  was  followed 
except  that  larger  rollers  were  iiserl, 

Tbe  drawspan  after  being  put  out  of  service 
for  canal  navigation  was  rigidly  fastened  to 
the  fixed  spKU  adjacent  to  it  on  the  east    The 


use  of  the  rollers,  rails  and  shoes  was  merely  to 
bring  the  dead  weight  of  the  bridge  into  a  shape 
for  easy  handling  and  had  nothing  to  do  with 
the  application  of  the  power. 

A  hoisting  engine  was  erected  on  a  platform 
built  at  the  foot  of  each  river  pier  to  the  south, 
also  at  each  end  of  the  fixed  spans  and  at  the 
center  fender  pier  of  the  drawspan,  the  level  of 
the  platforms  being  only  2  feet  above  the  water. 
The  engines  were  securely  braced  against  the 
southerly  faces  of  the  piers.  Seven  engines  In 
all  were  used,  varying  according  to  their  posi 
tlon  from  14  to  25  nominal  horse-power,  each 
engine  having  at  least  two  spools. 

Six  long  12xl2-inch  timbers  were  anchored 
against  the  southerly  face  of  each  pier,  extend- 
ing from  the  river  bed  to  about  five  feet  above 
the  top  of  the  coping,  and  across  the  top  of 
these  was  bolted  a  heavy  crosspiece.  From  the 
crosspiece  eight-part  tackles  were  run  to  the 
southerly  trusses  under  the  north  track,  where 
the  other  end  of  the  tackle  was  fastened  to  a 
timber  connecting  the  end  posts  of  adjacent 
spans.   One  eight-part  tackle  was  furnished  for 


the  end  posts  of  adjacent  spans  and  also  be- 
tween the  trusses  under  the  north  track  and 
those  under  the  south.  The  initial  strain  came 
on  the  trusses  under  the  north  track,  which  as 
they  moved  southward  pushed  the  trusses  under 
the  south  track  before  them,  while  any  excep- 
tional resistance  to  moving  on  the  part  of  the 
south  trusses  would  be  immediately  overcome 
by  a  strain  on  the  equalizer  block,  which  latter 
served  also  to  secure  uniform  tension  and  oper- 
ation of  both  sets  of  blocks  and  falls,  and  con- 
sequent uniform  movement  of  the  adjacent  span 
ends.  Stop  blocks  were  set  to  a  measurement 
of  UV2  feet 

As  the  track  on  the  bridge  was  not  broken 
between  the  several  spans,  and  was  to  be  imme- 
diately used  on  the  new  line,  and  also  in  order 
to  avoid  any  straining  of  the  superstructure, 
it  was  essential  that  the  bridge  should  be  kept 
in  good  line  during  the  moving,  that  is,  for  the 
entire  length  of  900  feet  the  movement  should 
be  uniform  at  every  part.  To  gain  this  end  a 
wire  was  led  from  a  point  on  the  superstruc- 
ture opposite  each  place  where  the  power  was  to 


Moving  the  Pennsylvania  Railroad  Ukidqe  at  New    Brunswick. 


each  nest  of  rollers,  1.  e.,  one  for  each  trans- 
verse set  of  pedestals.  An  equalizer,  consisting 
of  two  fixed  sheaves  in  a  heavy  piece  of  timber 
was  rigidly  fixed  to  the  adjacent  ends  of  the 
northerly  trusses  under  the  south  track  at  each 
pier,  the  two  sheaves  being  so  spaced  as  to 
bring  one  over  each  of  the  roller  nests  on  the 
pier. 

One  continuous  114-inch  manila  line  was  car- 
ried from  the  engine  to  the  south  face  of  the 
pier,  through  single  direction  sheaves  up  the 
face  of  same  to  the  eight-part  tackle  on  one  side, 
thence  through  the  corresponding  sheave  of  the 
equalizer  to  the  equalizer  sheave  on  the  oppo- 
site side  of  the  pier,  thence  through  the  other 
eight-part  tackle,  down  the  face  of  the  pier  by 
another  set  of  direction  blocks  across  the  plat- 
form to  the  engine.  The  two  ends  of  the  line 
were  then  attached  to  separate  spools  on  the 
engine. 

In  order  to  hold  the  trusses  in  the  same  rela- 
tive position  when  the  strain  was  put  on  the 
tackle,  blocking  pieces  were  inserted  between 


be  applied,  to  the  pier  or  abutment  below, 
around  a  sheave  and  along  the  bridge  to  a  large 
tell-tale  frame  at  the  center  span.  The  frame 
was  hung  out  over  the  river  and  the  wires  con- 
nected to  boxes  strung  vertically  on  the  same. 
The  boxes  were  then  numbered  to  correspond 
with  numbered  indicator  boards  fixed  to  the 
bridge  opposite  each  engine.  Before  the  move- 
ment started  all  boxes  were  at  the  foot  of  the 
tell-tale  frame,  and  as  the  bridge  moved  over  to 
its  new  location  they  gradually  rose.  So  all 
that  an  englneman  had  to  do,  was  to  have  his 
engine  running  fast  enough  to  keep  his  par- 
ticular box  even  with  the  others,  and  from  an 
indicator  board  on  the  tell-tale  frame  itself,  he 
could  also  tell  how  far.  his  portion  of  bridge  had 
moved. 

All  preparations  were  completed  at  the  time 
decided  upon,  the  connections  with  the  shore 
rails  were  cut,  the  last  train  left  the  bridge  at 
12.10  P.  M.,  and  at  12.12.03  one  whistle  was 
blown  as  a  signal  for  the  hoisting  engines  to 
take  up  the  slack  on  the  tackles.  At  12,13.30  two 
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whistles  signalled  the  engines  to  go  ahead,  and 
as  steam  was  put  on  the  bridge  moved  south, 
while  the  tell-tale  boxes  began  to  ascend.  White 
flags  were  waved  from  each  pier  to  indicate  that 
all  was  working  smoothly,  and  the  tell-tales 
moved  upward  evenly  and  uniformly.  The  \vest 
end  of  the  bridge  reached  the  required  position, 
141/a  feet  from  the  starting  point,  at  12.15.13 
P.  M.,  and  the  east  end  at  12.16.20,  making  the 
actual  time  of  the  operation  two  minutes  and 
fifty  seconds. 

At  12.25  report  was  made  that  the  track  was 
in  service  and  at  12.44  P.  M.  the  first  train 
crossed  the  bridge  in  its  new  location. 

Inthe  preparation  of  the  work,  the  draw  span 
had  been  set  in  its  closed  position,  but  it  was 
swung  open  and  ready  for  the  passage  of  boats 
at  4.45  P.  M.  An  inspection  of  the  superstruc- 
ture immediately  after  moving  showed  that 
none  of  the  members  had  been  in  way  strained. 

The  work  was  executed  by  the  employees  of 
the  Pennsylvania  Railroad  Company  and  was 
planned  and  directed  by  the  engineering  depart- 
ment, Mr.  W.  H.  Brown,  chief  engineer;  Mr.  W. 
A.  Pratt,  engineer  of  bridges;  Mr.  L.  H.  Barker, 
principal  assistant  engineer;  Mr.  P.  P.  Aber- 
crombie,  superintendent  of  the  New  York  di- 
vision, and  Mr.  A.  M.  Parker,  supervisor  of  the 
local  section.  Master  Carpenter  G.  W.  Mershon 
and  his  assistant,  W.  R.  M.  Mershon,  were  in 
direct  charge  of  the  moving. 

For  several  years  bridge  spans  have  been 
moved  bodily  in  a  transverse  direction  by  Amer- 
ican engineers  to  facilitate  their  replacement, 
as  has  been  described  in  The  Engineering 
Record  in  several  cases,  including  the  five-span 
Fort  Wayne  bridge,  Pittsburg,  which  was  illus- 
trated in  the  issue  of  May  31.  Recently  it  ap- 
pears that  this  method  has  been  used  abroad, 
and  one  of  the  last  issues  of  the  "Engineer" 
describes  the"  much  slower  and  comparatively 
more  costly  operation  of  moving  a  single-span 
railroad  bridge  near  London.  An  old  bridge  over 
a  highway  was  to  be  replaced  by  a  longer  skew 
through  plate  girder  span  with  a  solid  steel 
trough  floor  weighing  over  100  tons.  This  was 
built  on  a  falsework  alongside  of  the  old  bridge 
and  extending  under  and  beyond  it.  Each 
bridge  was  jacked  up  and  set  on  four  25-ton  hy- 
draulic rams  with  18-inch  stroke.  Each  ram 
was  seated  in  a  special  heavy  steel  four-wheel 
truck,  and  a  double  acting  pump  was  provided 
for  each  pair  of  rams.  The  track  was  discon- 
nected at  2:25  A.  M.  Sunday  morning,  at  3:25 
the  spans  had  been  successively  moved  to  the 
new  positions  by  hand  windlasses,  so  that  the 
new  one  occupied  the  former  position  of  the 
old  one  which  was  displaced,  and  at  5  A.  M. 
train  service  was  resumed  over  the  bridge.  This 
shows  an  interruption  of  service  of  2%  hours 
to  moye  one  50-foot  100-ton  girder  span,  while 
at  New  BrU'nswick  a  five-span  2,000-ton  trussed 
structure  900  feet  long  was  moved  with  a  34- 
minute  .interruption  to  traffic. 


Underpinning  a  Tall  and  Narrow  Brick  Building. 


The  Coke  Oven  Blowers  in  the  Buffalo  plant 
of  the  Lackawanna  Iron  &  Steel  Company  are 
to  be  operated  by  direct-connected  75-hor8e- 
power  Westinghouse  induction  electric  motors. 
Four  induction  motors  of  100  horse-power  each 
will  be  used  for  operating  the  gas  cleaning 
plant  and  the  machine  shop  will  likewise  be^ 
driven  by  induction  motors. 


The  Portland  Cement  Industry  in  the  United 
States  in  1901  is  reported  by  the  U.  S.  Geologi- 
cal Survey  to  have  turned  out  a  little  over 
12,710,000  barrels,  an  increase  of  about  4,230,0uO 
barrels  over  the  product  of  1900.  The  imports 
during  1901  were  a  little  under  940,000  barrels. 
The  production  of  natural  cement  in  1901  was 
about  7,850,000  barrels,  and  the  output  of  slag 
cement  was  about  273,000  barrels. 


The  method  of  underpinning  the,  south  wall 
of  the  main  part  of  the  Decker  Building,  on 
Union  Square,  New  York,  was  described  in 
The  Engineering  Record  of  May  10,  and  affords 
an  illustration  of  one  of  the  tallest  and  heaviest 
walls  ever  supported  on  needlebeams  while  long 
sections  of  its  foundations  were  removed.  More 
than  2,000  tons  of  the  lofty  structure  were  sup- 
ported on  double  tiers  of  long  span  steel  beams 
several  feet  above  the  excavation,  where  pits 
had  been  dug  in  sand  for  adjacent  new  footings. 
Although  this  work  was  of  considerable  inter- 
est and  much  importance  it  conformed  to  or- 
dinary conditions  in  that  the  wall  underpinned 
formed  one  integral  side  of  a  large  building 
with  sufficient  width  to  afford  abundant  trans- 
verse stability.  It  was  also  thoroughly  braced 
and  tied  to  the  rest  of  the  structure  by  the  iron 
columns  and  floorbeams  which  were  built  into 
it  and  bonded  it  securely  with  the  main  frame- 
work. 

At  the  west  end  of  the  Decker  Building  there 
is  a  full-height  6xl2-foot  rear  wing  or  extension, 


The  boilers  and  machinery  for  the  freight 
elevator  were  located  in  the  basement  of  the 
wing  and  in  an  outside  vault  at  about  the  same 
level  beyond  its  west  wall,  under  the  open 
court  and  alley.  The  elevator  shaft  extends  up 
to  the  top  of  the  wing  and  the  rest  of  the  space 
there  Is  occupied  by  toilet  rooms. 

On  the  south  side  a  new  footing  is  being  car- 
ried down  to  rock  adjacent  to  that  for  the  Bank 
of  the  Metropolis.  It  will  act  as  a  retaining 
wall  for  the  sand  under  the  basement  floor  of 
the  wing,  and  the  other  footings  on  the  4-foot 
basement  floor  will  not  be  underpinned. 

The  drain  and  sewer  pipes  were  removed 
from  the  basement  floor  and  either  cut  off  and 
capped,  or  suspended  from  the  celling  and  ar- 
ranged to  temporarily  discharge  into  special 
connections  with  the  street  sewer.  The  freight 
elevator  service  was  restricted  to  the  upper 
stories,  and  the  guides  removed  in  the  base- 
ment to  give  more  working  space  there.  The 
elevator  ropes  were  disconnected  from  their 
hoists,  led  around  guide  sheaves,  across  the 
Bank  of  the  Metropolis  site  and  under  the  side- 
walk to  the  drum  of  a  hoisting  engine  which. 
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the  foundations  of  which  were  on  the  surface 
several  feet  above  the  floor  of  the  adjacent  new 
cellar  and  some  of  which  required  to  be  ex- 
tended down  to  rock,  like  those  previously  de- 
scribed for  the  south  wall.  The  wing  resembles 
a  narrow  tower,  175  feet  high,  which  is  struc- 
turally independent  of  the  main  building  except 
for  the  continuity  of  the  brickwork  in  the  south 
wall,  which  extends  from  the  main  building  to 
the  outer  corner  of  the  tower,  and  for  such 
bonding  as  is  secured  by  the  intersection  of 
the  north  wall  of  the  wing  with  the  west  wall 
of  the  main  building.  The  walls  are  weakened 
by  numerous  windows  and  have  built  Into  their 
thicknesses  four  I-shaped  cast-iron  columns, 
which  carry  the  floors.  One  of  the  columns  has 
an  estimated  load  of  600  tons  and  the  loads  on 
the  others  vary  from  200  to  250  tons. 

In  one  corner  of  the  wing  there  is  a  square 
brick  chimney  weighing  200  tons,  and  as  the 
walls  are  estimated  to  weigh  38  tons  per  lineal 
foot,  the  total  estimated  weight  of  the  wing 
is  about  2,500  tons,  which  was  originally  car- 
ried on  a  solid  bed  of  concrete  4  feet  thick, 
continuous  over  the  full  area  of  the  wing. 


with  steam  boilers,  was  set  in  Sixteenth  street. 
The  changes  were  effected  at  night  without  in- 
terrupting the  elevator  service. 

On  the  south  side  of  the  wing  sheeted  pits 
were  dug  in  the  site  of  the  Bank  of  the  Me- 
tropolis, and  in  them  7x7-foot  concrete  footings 
were  built  on  the  rock  and  supported  solid  tim- 
ber cribbing  which  was  carried  up  several  feet 
above  the  bottom  of  the  general  excavation. 
Pour  lines  of  12xl2-inch  continuous  stringers 
were  laid  across  the  tops  of  the  cribs  and 
bridged  from  one  to  the  other  parallel  to  the 
south  wall.  Each  pair  of  stringers  was  capped 
with  transverse  planks  ■  on  which  jackscrews 
were  seated  with  their  lower  ends  projecting 
down  between  the  stringers.  The  jackscrews 
in  the  row  nearest  the  wall  were  each  of  20  tons 
capacity  and  those  in  the  outer  row  were  of  5 
tons  capacity.  On  each  row  of  jackscrews  was 
seated  a  12xl2-inch  longitudinal  distributing 
girder  which  carried  the  south  ends  of  the  six- 
teen 15-inch  needlebeams  28  leet  long.  These 
supported  the  brickwork  and  columns  and  were 
arranged  and  inserted  about  as  explained  in 
the  previous  description  of  the  main  wall  un- 
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derpiiiniag.  These  beams  were,  however,  in 
one  tier  instead  of  two,  and  their  north  ends 
vere  supported  on  longitudinal  girders  instead 
of  on  cribs  and  piers. 

Seven  24-inch  100-pound  steel  I-beams,  30  feet 
long,  were  laid  parallel  to  the  south  wall  on 
the  -l-foot  concrete  floor.  Their  West  ends  pro- 
jected through  the  vault  and  a  few  feet  beyond 
the  north  and  south  line  of  the  bank  lot,  and 
were  carried  on  timber  cribbing  about  8  feet 
high,  built  on  a  concrete  pier  footing  which  had 
b«eB  carried  down  to  bed  rock  for  the  bank 
biriMing.  Six  of  the  girders  supported  two 
lines  of  5  and  20-ton  jackscrews,  which  carried 
the  north  ends  of  the  needlebeams  on  12x12- 
incb  longitudinal  timbers  the  same  as  at  the 
aooth  end.    Th«  seventh  girder  carried  a  single 


Two  of  the  needlebeams  were  set  just  outside 
Ihf  west  wall  and  supported  it  at  the  corner 
by  a  brick  buttress  built  across  tlieir  top 
nanges  and  gained  into  the  old  brickwork.  Un- 
derneath the  chimney  the  needlebeams  were  re- 
inforced by  timber  A-braces  reaching  from  the 
middle  of  the  lower  flange,  where  they  had 
beveled  ends  abutting  on  the  vertical  sides  of 
a  short  transverse  limber.  The  lower  end  of 
one  brace  was  fitted  to  the  bottom  uange  and 
web  of  the  nearest  24-inch  girder  and  the  lower 
end  of  the  other  brace  was  fitted  to  the  tops  01 
the  sheeting  in  the  pier  under  the  south  ends 
of  the  needlebeams.  The  webs  of  the  24-inch 
girders  were  blocked  solid  to  resist  the  thrust 
from  one  diagonal  brace  and  a  horizontal  strut 
was  braced  against  the  opposite  side  of  the 
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phragms  cast  on  the  column.  Their  lower  ends 
were  secured  in  the  same  manner  as  those  of 
the  needlebeam  struts. 

A  longitudinal  timber  was  chained  to  the 
needlebeams  and  one  of  the  jackscrew  string- 
ers as  described  in  the  i'ormer  article.  Beveled 
seats  Were  gained  into  it  to  receive  two  20- 
ton  jacltscrews  at  the  feet  of  long  inclined 
shores  which  braced  the  outside  of  the  south 
wall  at  the  second  story.  At  this  point  an  off- 
set in  the  brickwork  projected  6  inches  and  af- 
forded a  horizontal  bearing  against  which  a 
limber  3  feet  long  was  set  to  form  an  angle 
block  distributing  the  pressure  of  the  shore  on 
the  brickwork  so  as  to  avoid  danger  of  crush- 
ing it. 

The  walls  and  columns  were  lifted  %  inch 
above  their  required  positions,  the  old  foot- 
ings removed  adjacent  to  the  new  building  and 
the  excavation  carried  down  14  feet  below  the 
basement  floor  to  rock.  As  the  position  of  the 
24-inch  girders  did  not  leave  room  for  a  double 
tier  of  needlebeams  it  was  thought  best  to  re- 
duce their  spans  from  about  16  to  12  feet.  This 
was  accomplished  by  putting  12xl2-inch  hori- 
zontal timbers  under  the  different  groups  be- 
tween the  south  wall  and  the  cribs,  and  sup- 
porting them  on  20-ton  jackscrews  on  top  of 
vertical  12xl2-inch  shores  set  in  pits  carried 
down  to  the  rock.  An  additional  15-inch  needle- 
beam  was  also  set  at  a  lower  level  near  the  650- 
ton  column  and  had  a  20-ton  jackscrew  set  on 
it  bearing  directly  against  the  under  side  of  the 
wall.  The  24-inch  girders  at  first  projected  at 
the  west  ends  a  few  inches  clear  above  the 
vault  floor  and  had  a  span  of  24  feet  between 
supports  when  their  loading  was  commenced. 
When  the  deflection  became  14  inch  under  these 
conditions,  additional  blocking  was  wedged  up 
under  them  on  the  bottom  of  the  thick  cast- 
iron  pan  which  was  bedded  in  the  floor  con- 
crete under  the  ash  pit.    This  reduced  the  span 

further   deflection 
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line  of  Mott  jackscrews  near  the  north  side  of 
the  Boutb  wall. 

The  weight  of  the  brick  wall  and  chimney 
•••  transferred  to  (he  needlebeams  as  de- 
wrribed  in  the  previous  article.  The  south  wall 
column  with  a  floor  load  of  050  tons  was  built 
into  the  brickwork,  fliling  the  spaces  between 
its  irsnarerse  web  and  the  flanges  which  are  in 
the  faces  of  the  wall.  The  brickwork  is  of  ex- 
cellent quality,  well  landed  and  has  bearing 
against  the  under  sides  of  the  horizonUl  dla- 
pbngms  which  unite  the  flanges  and  web  at 
frefloent  intervals,  and  against  the  column- 
splice  flanges  at  every  story.  It  was  therefore 
assumed  that  the  brickwork  would  safely  carry 
tbe  colamn.  and  the  latter  was  not  directly  con- 
nected to  the  needlebeams.  seven  of  which 
were  set  close  to  it  under  the  wall. 


pier  to  resist  tiie  transverse  component  of  the 
thrust  from  the  other  brace. 

One  of  the  interior  columns,  with  a  250-ton 
load,  had  vertical  timber  shoulders  or  bearing 
pieces  fitted  against  the  web  between  the 
flanges  on  l)olh  sides  and  clamped  together  by 
a  %-lnch  bolt  at  the  bottom  and  a  2-inch  steel 
pin  through  the  top.  The  latter  had  a  horizon- 
tal bearing  in  the  upper  end  of  a  vertical  slot 
cast  in  the  web  of  the  column.  Thin  steel 
wedges  were  driven  under  the  lower  ends  of 
these  shoulders  and  transferred  the  column 
load  to  the  I-beams  and  filler  timbers  which 
were  set  across  the  needlebeams  on  both  sides 
of  and  close  to  the  column.  The  lower  end  of 
the  column  projected  below  the  needle  beams 
and  was  securely  braced  by  Inclined  struts 
wedged    against    one    of    the    horizontal    dla- 


while  still  transmitting  part  of  the  500-ton  total 
load  from  the  needlebeams  to  the  rock  founda- 
tion at  the  west  ends  of  the  girders. 

The  underpinning  is  in  charge  of  Mr.  A.  E. 
Riendeau,  who  has  designed  and  supervised  it 
for  the  George  A.  Puller  Company;  Mr.  C.  T. 
Purdy,  chief  engineer,  contractors  for  the  Bank 
of  the  Metropolis. 


Wringing  Bhie-prints  in  the  same  way  that 
clothes  are  passed  through  a  wringer  in  a 
laundry  has  proved  so  satisfactory  that  a 
special  machine  for  the  purpose  has  been  de- 
signed by  the  American  Wringer  Company,  99 
Chambers  Street,  New  York.  It  is  made  in  sev- 
eral sizes  to  take  prints  from  12  to  30  inches 
wide,  and  has  helical  steel  springs  to  press  the 
rolls  firmly  together. 
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The  Mechanical  Plant  in  the  First  National  Bank, 
Uniontown,  Pa. 


The  First  National  Bank,  of  Uniontown,  Pa., 
has  just  completed  the  largest  building  of  that 
industrial  city,  lor  its  own  use  and  for  the 
rental  of  offices.  Exclusive  of  basement  and 
attic,  the  building  is  11  stories  high,  occupying 
an  irregular  space  of  approximately  10,100 
square  feet  between  Main,  Pittsburg  and  Peters 
Streets,  and  is  of  the  steel-cage  type  of  con- 
struction. It  is  fitted  with  electric  light  and 
telephone  services,  mail  chutes,  ice  water  dis- 
tribution, and  a  heating  and  ventilating  sys- 
tem supplied  from  its  own  steam  plant  in  the 
basement.  Plans  of  the  latter  as  well  as  of  the 
attic  and  one  of  the  intermediate  floors  is  here- 
with shown. 

The  steam  plant  includes  four  horizontal  tu- 
bular boilers,  made  by  Heggie  Brothers,  of 
Joliet,  111.,  in  which  steam  is  generated  at  a 
working  pressure  of  125  pounds  per  square 
inch.  Each  boiler  has  a  heating  surface  of 
1,070  square  feet  and  is  fitted  with  Jones  under- 
feed automatic  stokers  made  by  the  Underfeed 
Stoker  Company  of  Chicago.  The  furnaces  are 
operated  under  forced  draft  from  a  blower 
nearby  taking  air  from  the  engine  room,  there- 
by ventilating  the  latter. 

Steam  is  taken  from  the  top  of  the  boilers 
through  6-inch  outlets  and  flows  into  a  12-inch 


by  6x4xG-inch  pumps  installed  in  triplicate, 
made  by  the  Laidlaw-Dunn-Gordon  Company, 
and  discharged  into  a  3-inch  header.  The 
header  is  located  against  the  boiler  room  wall 
at  the  pumps,  and  affords  very  convenient 
means  of  control,  the  feed  line  to  each  boiler 
leaving  it  separately.  It  was  deemed  advis- 
able to  locate  the  boilers  in  the  rear  for  readily 
receiving  their  coal  supply,  notwithstanding 
the  previous  location  of  the  stacli  behind  the 
elevator  shafts;  this  has  necessitated  a  long 
smoke  connection  in  the  basement  from  boilers 
to  stack  as  shown.  Coal  is  taken  from  a  vault 
in  front  of  the  boilers. 

The  engines  are  horizontal  tandem  com- 
pound engines  made  by  the  Ball  Engine  Com- 
pany.    Each  is  12x19x14  inches  in  size  and  op- 


in  reducing  steam  pulsations  and  resultant  vi- 
brations, as  well  as  equalizing  the  pressure  in 
the  outgoing  lines  from  the  pumps.  Besides 
being  supplied  by  the  exhaust  mains,  a  4-inch 
live  steam  branch  is  led  into  it,  which  allows 
the  steam-heating  apparatus  to  work  under  a 
wider  limit  of  pressure  ^nd  temperature.  The 
following  connections  are  made  independently 
with  the  tank;  a  heating  main  for  the  base- 
ment, including  the  fan  coils,  the  heating  main 
from  the  rest  of  the  building,  the  free-exhaust 
riser,  a  main  for  warming  some  adjacent 
buildings  and  a  main  sub-divided  for  the  feed- 
water  heater,  and  a  hot  water  heater  for  the 
house  supply. 

The  ventilating  apparatus  includes  two  base- 
ment steel  plate  centrifugal  fans  of  the  Amer. 


Plan  of  the  First  B^'look. 


horizontal  header  over  the  rear  of  the  boilers. 
Prom  the  header  are  taken  two  7-inch  branch 
mains  which  are  connected  at  their  far  ends 
to  form  a  ring  main  or  loop  for  the  supply  of 
four  generating  sets,  grouped  in  a  rectangle. 

The  boiler  water  supply  is  principally  ob-  ' 
tained  from  the  returns  of  the  heating  system 
which,  coming  from  the  foot  of  the  risers, 
drains  by  gravity  into  a  700-horse-power  open 
feed  water  heater  manufactured  by  Warren 
Webster  &  Company,  of  Camden.  N.  J.,  in  the 
boiler  room.  This,  in  addition  to  utilizing  ex- 
haust steam  to  heat  the  water,  is  used  to  per- 
form the  offices  of  a  feed- water  purifier  and 
of  a  return  tank  for  the  reception  of  the  return 
water,  and  the  automatic  control  of  the  feed 
pumps.  Passing  into  the  heater  it  is  drawn  off 


erates  at  250  revolutions  per  minute;  the  100- 
kilowatt  Crocker-Wheeler  dynamos  to  which 
they  are  coupled  generate  current  at  a  poten- 
tial of  125  volts.  The  engines  are  fed  with 
steam,  as  mentioned,  from  a  7-inch  loop  over- 
head and  exhaust  into  8-inch  lines  joining  a 
10-inch  main  which  runs  to  an  expansion  tank, 
12  feet  long  by  4  feet  in  diameter.  This  tank 
serves  as  a  low-pressure  steam  receptacle  from 
which  there  may  be  an  equalized  pressure  of 
steam  on  all  the  lines  leading  from  It.  Assum- 
ing three  of  the  four  engines  exhausting  at  the 
same  time,  2,500  cubic  feet  of  steam  will  be 
delivered  to  the  expansion  tank  per  minute,  ir- 
respective of  steam  pressure.  This  means  that 
the  tank  will  be  filled  16  or  17  times  in  that 
time,  and  will  to  that  extent  act  as  a  muffler 


ican  Blower  Company's  manufacture,  one  for 
exhaust  ventilation  of  the  safe  deposit  vaults 
in  the  basement  and  the  other  for  the  supply 
of  fresh  air  to  the  same.  An  attic  fan  draws 
from  an  exhaust  chamber  into  which  two  fines 
deliver  vitiated  air  from  the  toilet  rooms 
throughout  the  structure.  The  supply  fan  is 
inches  in  diameter,  14  inches  wide  and  is 
intended  to  deliver  3,000  cubic  feet  of  air  per 
minute  against  a  pressure  of  0.09  ounce  per 
square  inch.  It  takes  air  from  a  screened 
fresh  air  chamber,  as  shown,  and  drives  it  out 
over  a  heating  surface  of  445  square  feet  into 
a  30xl5-inch  galvanized-iron  duct  to  two  reg- 
isters at  the  ceiling  in  the  vault  room.  The 
drawing  shows  the  manner  in  which  the  ends 
are  expanded  to  reduce  the  velocity  of  the  air 
fiow.  The  discharge  fan  draws  from  an  ex- 
haust chamber  4x4  feet  in  plan,  to  which  is 
brought  a  main  ]2xl2-inch  duct  from  several 
registers  on  the  sidewalls  of  the  smaller 
rooms,  as  shown.  The  discharge  from  the  ex- 
haust fan  is  carried  over  to  a  vertical  flue, 
whence  it  makes  its  exit  through  the  roof. 

The  heating  of  the  building  is  accomplished 
by  direct  means,  with  the  exception  of  the 
sm_all  amount  of  indirect  already  mentioned. 
For  the  greater  part,  the  overhead  method  of 
distribution  was  adopted  and  a  12-incb  steam 
supply  riser  carried  from  a  connection  on  the 
expansion  tank  upward  to  the  attic,  there  feed- 
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ing  iu.o  «  lO-lnch  distributing  main.  From  the 
latter  are  taken  off  various  branches  to  65 
downward  lines  of  pipe  at  the  outside  walls  ot 
the  building,  connecting  with  the  numerous 
radiatois.  The  radiators  have  one-pipe  connec- 
tions and  the  steam  condensation  drains  from 
the  drop  lines,  as  before  mentioned,  into  the 
basement  return  mains.  The  overhead  system 
supplies  the  radiators  of  the  second  to  eleventh 
floors  inclusive.  The  return  mains  from  the 
bottom  of  drop  lines  are  run  in  the  basement 
in  trenches,  and  are  pitched  to  drain  into  the 
feed-water  heater.  The  basement  heating 
mains  also  supply  one-pipe  radiators  and  are 
graded  downward  in  the  direction  of  steam  flow 
to  cause  water  of  condensation  to  pass  with  the 
steam,  in  turn  to  be  discharged  into  the  return 
mains.  The  basement  system  includes  first- 
floor  radiators  and  skylight  coils  in  the  second 
story,  comprising  altogether  about  3,370  square 
feet  of  radiation.  The  overhead  system  feeds 
about  20.0i3  square  feet,  making  a  total  sur- 
face of  direct  in  the  building  23,445  square  feet. 

The  lighting  system  of  the  structure  is  quite 
extensive.  Current  from  the  generators  is  dis- 
tributed by  two-wire  feeders  to  panel  boards. 
Feeders  from  the  latter  are  tapped  in  the  usual 
way.  There  are  two  general  centers  for  this 
distribution,  with  an  adjacent  riser  shaft  in 
each  case.  Each  riser  shaft  contains  one  main 
feeder  which  supplies  current  to  that  part  of 
the  building  through  which  it  is  run.  Provision 
for  an  equal  division  of  the  total  load  has  been 
made  by  connecting  the  several  main  feeders,  in 
their  various  positions,  to  the  middle  of  branch 
circoitB  between  the  second  and  eleventh  floors 
incloslve.  One  feeder  supplies  the  lights  on 
the  first  floor  and  store  rooms  in  the  basement. 
The  switchboard,  located  in  the  basement,  con- 
tains the  usual  panels  for  the  separate  control 
and  supervision  of  each  generator  and  feeder 
panels,  one  switch  per  feeder.  Current  is  also 
taken  for  the  operating  machinery  of  four  ele- 
vators and  for  the  motors  of  a  refrigerating 
plant. 

The  refrigerating  plant,  made  by  the  Carbon- 
dale  Machine  Company,  of  Carbondale,  Pa.,  Is 
run  on  the  compression  system.  The  compres- 
sor operates  through  belting  from  a  40-hor8e- 
power  motor.  The  plant  is  installed  to  furnish 
cold  drinking  water  for  the  employees  and  ten- 
ants, and  is  circulated  by  a  6x4x6-inch  pump, 
also  motor-driven.  The  ammonia  gas  is  cooled 
through  the  agency  of  pipe  condensers  in  the 
usual  way,  but  artesian  well  water,  not  only 
being  cheaper,  but  colder  than  the  city  supply 
in  warm  weather,  is  used  as  the  cooling  me- 
dium. 

The  elevator  plant  consists  of  three  pas- 
senger elevators,  one  combination  elevator  and 
a  sidewalk  lift  They  are  of  the  electric  drum 
type,  the  machines  being  located  overhead,  and 
were  Installed  by  the  Otis  Company,  of  New 
York.  The  motors  are  run  under  110  volts  and 
the  cars  are  under  magnetic  control.  The  pas- 
senger elevators  have  a  carrying  capacity  of 
2,250  pounds  and  are  designed  to  travel  at  the 
rale  of  300  feet  per  minute.  They  operate  be- 
tween the  first  and  eleventh  floors  inclusive. 
The  freight  elevators,  traveling  between  the 
basement  and  the  attic,  have  a  lifting  capacity 
of  4,000  pounds  and  a  speed  of  150  feet  per 
minute,  while  the  sidewalk  lift  carrying  a  maxi- 
mum load  of  2,500  pounds  runs  at  50  feet  per 
minnte. 

The  building  was  erected  from  the  plans  of 
MeMnra.  D.  H.  Bumham  tc  Company,  of  Chicago, 
and  the  mechanical  plant  described  was  de- 
signed by  Mr.  C.  M.  Wilkes,  their  engineer. 
The  heating  and  ventilating  apparatus  was  in- 
■lallpd  by  the  L.  H.  Prentice  Company,  of  Chi- 
cago. III.,  and  the  lighting  plant  by  the  Iron 
CHy  Engineering  Company,  of  Pittsburg.  Pa. 
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Water  Supply  in  the  Carnegie  Residence,  New 
York. 


The  residence  now  being  completed  for  Mr. 
Andrew  Carnegie,  on  upper  Fifth  Avenue,  New 
York,  opposite  Central  Park,  is  a  four-story 
and  basement  house  about  70x130  feet  in  prin- 
cipal dimensions,  besides  conservatory  and 
picture  gallery  extensions.  It  occupies  a  lot 
extending  from  90th  to  91st  Streets  and  having 
a  depth  ot  about  225  feet  east  from  Fifth  Ave- 
nue, and  is  surrounded  by  a  moat,  lawps,  flower 
gardens  and  shrubbery,  laid  out  by  a  landscape 
architect,  for  which  elaborate  water  supply  and 
drainage  systems  have  been  installed  in  con- 
nection with  those  for  the  house  service. 

Except  a  500-gallon  attic  tank  which  is  in- 
stalled to  provide  an  auxiliary  supply  to  sup- 
plement the  regular  service  in  case  this  should 
be  interrupted,  all  the  tanks,  pumps,  filters  and 
other  plant  connected  with  the  water  supply 
and  the  whole  installation  for  the  water  sys- 
tem, except  the  riser  pipes  for  fixtures  and 
their  short  branches,  are  located  in  the  cellar, 
and  the  distribution  pipes,  connecting  mains 
and  other  horizontal  branches,  are  suspended 
from  Its  celling.  The  filter  plant  and  suction 
tanks  occupy  one  room;  the  pumps  are  ar- 
ranged in  an  adjacent  room  and  the  cold-water 
pressure  tanks  and  hot-water  heating  tanks  are 
arranged  in  a  third  room.  These  rooms  are  of 
sufficient  size  and  height  to  prevent  crowding, 
permit  the  advantageous  arrangement  ot  the 
plant,  afford  clearance  around  the  tanks  and 
other  apparatus  and  space  tor  their  connec- 
tions and  to  run  the  pipe  lines,  and  are  well 
lighted,  neatly  finished  and  have  their  walls 
faced  with  enameled  white  bricks.  This  rather 
unusual  architectural  provision  for  the  plumb- 
ing installation  promotes  economy  of  construc- 
tion and  maintenance. 

Water  is  provided  for  domestic  purposes,  for 
fire  protection  and  for  sprinkling  and  hose 
washing.  In  the  cellar  and  basement  it  is  nor- 
mally under  street  pressure,  and  for  the  rest  of 
the  house  it  is  under  direct  pump  pressure, 
both  systems,  together  with  the  auxiliary  tank 
pressure  being  cross-connected  so  as  to  be  In- 
terchangeable. Water  tor  all  purposes  except 
irrigation  and  hose  washing  is  normally  fil- 
tered, storage,  about  6,600  gallons,  being  pro- 
vided by  the  suction,  pressure  and  auxiliary 
attic  tanks. 

All  water  pipes  are  of  drawn  seamless  brass, 
tinned  inside  and  outside  and  tested  in  place 
by  a  water  pressure  of  150  pounds  per  square  ■ 
inch,  applied  after  the  lines  are  completed. 
All  drain  and  leader  pipes  are  ot  screw-jointed 
wrought  iron  or  steel,  specially  galvanized  for 
this  order.  Screw-jointed  brass  pipes  with  re- 
cessed brass  drainage  fittings  are  used  through- 
out for  all  soilpipes  and  for  waste  and  trap- 
vent  lines,  including  short  brass  connections  to 
fixtures.  All  exposed  pipes  are  frost-proofed 
by  a  1-inch  packing  of  hair  felt  or  asbestos, 
covered  with  canvas  sewed  on  and  painted.  All 
gate  valves  are  of  steam  metal  made  by  the 
Chapman  Valve  Manufacturing  Company  and, 
except  In  the  basement,  are  nickel  plated.  All 
fixtures  have  separate  white  metal  gate-valves 
and  air  chambers,  and  all  riser  lines  have  air 
chambers  and  air  valves  at  the  top  and  con- 
trolling and  emptying  valves  and  waste  pipes 
at  the  bottom.  All  valves  have  numbered  brass 
tags  corresponding  to  printed  key-diagrams.  All 
bathrooms  and  slop-sink  closets  have  tiled 
floors  laid  in  full-size  safes  made  of  4-pound 
sheet  lead  turned  up  3  Inches  on  all  sides  and 
provided  with  a  strainer  outlet  and  waste  pipe 
emptying  through  a  brass  flap- valve  over  a 
porcelain  sink  in  the  clellar.  The  refrigerator 
safes  have  convex  strainers  with  trapped 
wastes  supplied  with  hot  water  for  flushing 
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them  out,  and  emptying  through  numbered 
flap  valves  into  a  cellar  sink.  The  riser  lines 
are  mostly  grouped  together  and  carried  up  in 
furred  spaces  In  the  outside  walls;  there  are 
no  horizontal  branches  crossing  any  of  the 
upper  floors. 

The  water  supply  is  distributed  under  three 
general  systems,  viz.,  street,  pump  and  tank 
pressure,  all  ot  which  are  cross-connected  so 
as  to  be  interchangeable.  The  street  pressure 
system  is  subdivided  into  unfiltered  water  for 
garden  sprinkling  and  tor  washing  out  the 
fresh  air  inlet  pipes,  and  filtered  water  for  do- 
mestic purposes.  The  filtered  water  system  is 
divided  into  hot  and  cold  supplies  for  basement 
and  cellar  and  refiltered  cold  water  for  drink- 
ing purposes.  The  pump  pressure  system 
is  divided  into  filtered  hot  and  cold  water  for 
domestic  purposes  and  fire  lines  in  the  upper 
stories  and  refiltered  drinking  water  for  the 
upper  stories. 

Separate  2-inch  taps  are  made  in  the  street 
mains  in  90th  Street  and  In  Fifth  Avenue,  and 
the  supplies  pass  through  3-inch  Trident  water 
meters,  valves  and  check  valves,  and  are 
branched  to  the  sill-cock  distributing  line, 
which  also  supplies  the  fresh  air  Inlets  at  the 
main  traps  with  unfiltered  flushing  water.  Each 
ot  the  two  2-inch  street  supply  pipes  has  an 
attachment  for  preventing  water  hammer,  and 
is  connected  to  an  improved  double-cylinder 
Loomis  filter  of  a  capacity  of  30  gallons  a  min- 
ute under  25  pounds  pressure.  The  filter  cyl- 
inders are  about  3  feet  In  diameter  and  6  feet 
high,  set  on  brick  piers;  one  Is  filled  with 
quartz  sand  and  the  other  with  charcoal  or 
sand  and  polarite.  They  have  aerating  appa- 
ratus but  no  alum  attachments,  and  their  fil- 
tering materials  can  be  replaced  through  large 
manholes.  They  are  valved  and  piped  tor  wash- 
ing and  emptying  and  are  cross-connected  so 
that  they  can  be  used  separately,  alternately  or 
together.  One  is  normally  used  under  street 
pressure  to  supply  only  the  cellar  and  base- 
ment; the  other,  although  operated  under 
street  pressure,  is  for  the  pump-pressure  sup- 
ply to  the  upper  stories. 

The  pump-pressure  filter  normally  discharges 
through  a  2-inch  pipe  to  two  vertical  closed 
3%-foot  cylindrical  suction  tanks,  12  feet  high, 
with  a  capacity  of  888  gallons  each.  The  tanks 
are  cross-connected  and  provided  with  man- 
holes and  emptying  pipe;  they  are  white  en- 
amel painted  inside,  and  tested  to  an  Internal 
pressure  of  50  pounds  per  square  Inch.  The 
2%-Inch  outlets  are  connected  to  two  Quimby 
pumps,  which  discharge  into  two  pressure 
tanks  from  which  supplies  are  taken  to  all  the 
hot  and  cold  water  fixtures  in  the  upper  stories. 
The  arrangement  ot  the  meters,  filters,  suction 
tanks,  pumps  and  pressure-tanks  in  duplicate 
and  cross-connected  throughout  provides  a  com- 
plete reserve  installation  to  maintain  the  sup- 
ply it  any  part  ot  the  system  should  be  dis- 
abled or  out  ot  service  for  alteration  or  repairs. 

Provision  Is  made  for  screwing  outside  1- 
inch  hose  to  the  sill-cocks  to  spray  the  trees 
and  shrubbery  with  unfiltered  water  direct 
from  the  street  mains,  and  to  secure  a  higher 
pressure  than  may  be  always  available  from 
the  Croton  system,  it  is  proposed  to  install  In 
the  cellar  a  supplementary  pump,  not  shown 
in  the  general  plan.  A  branch  from  the  2-inch 
service  pipe  from  the  5th  Avenue  main  will 
deliver  into  a  40-gallon  tinned  copper  boiler 
suspended  horizontally  from  the  cellar  ceiling 
and  having  a  IVz-inch  outlet  to  a  Quimby  ro- 
tary house-service  pump,  driven  by  a  direct- 
connected  2-horse-power  electric  motor.  The 
pump  will  have  a  capacity  of  15  gallons  a  min- 
ute at  40  pounds  pressure,  and  will  have  a 
short  rubber  hose  connection  to  a  1%-inch  dis- 
charge  pipe,  on  which  there  will  be  a  Ford 
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pressure  regulator  connected  to  an  electric 
switch  and  adjusted  so  as  to  automatically 
start  the  pump  whenever  one  of  the  sill-cocks 
is  opened,  and  to  stop  it  when  the  sill-cocks 
are  all  closed  and  the  pressure  rises  to  abput 
the  average  street  pressure.  The  pump  will  be 
cross-connected  to  the  filtered  water  supply 
and  can  be  used  to  increase  the  pressure  in  the 
cellar  and  basement  fixtures. 

The  house-pressure  pumps  have  extreme  di- 
mensions of  16x55x20  inches  high,  and  are  set 
in  copper  drip  pans  with  1  inch  of  hair  felt 
cushion  between  the  pan  and  the  leveled 
surface  of  the  masonry  foundation.  Each  pump 
has  short  lengths  of  five-ply  rubber  pressure 
hose  with  tinned  brass  couplings  on  the  inlet 
and  outlet  to  secure  noiseless  operation,  and 
is  driven  by  an  independent  3-horse-power  com- 
pound-wound motor,  manufactured  by  the  Gen- 
eral Electric  Company.  Each  pump  is  guaran- 
teed to  deliver  1,800  gallons  an  hour  against  a 
head  of  160  feet  and  is  fitted  with  a  Ford  pres- 
sure regulator  connected  to  an  electric  switch 
so  as  to  automatically  start  and  stop  the  pump 
when  the  pressure  in  the  tank  falls  or  rises  be- 
low the  required  limit.     The  pumps  are  cross- 
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ply  to  the  conservatory  fountain  and  sink,  and 
one  li/^-inch,  four  lli-inch,  four  1-inch  and  one 
%-inch  lines. 

In  the  cellar,  suspended  from  the  steel  I- 
beams  in  the  basement  floor,  are  two  horizon- 
tal cylindrical  hot-water  tanks,  made  of  copper, 
polished  outside,  tinned  inside,  and  tested  for 
150  pounds  internal  pressure.  One  tank  is  30 
inches  in  diameter  and  4  feet  long,  has  a  ca- 
pacity of  148  gallons,  and  is  normally  used 
under  street  pressure  to  supply  cellar  and  base- 
ment fixtures.  The  other,  36  inches  in  diam- 
eter and  5  feet  long,  has  a  capacity  of  265  gal- 
lons and  normally  supplies  hot  water  under 
pump  pressure  to  the  fixtures  in  the  upper 
stories.  The  tanks  are  cross-connccled  and 
each  contains  a  coil  of  1%-inch  brass  pipe  pro- 
portioned to  heat  the  water  with  steam  at  a 
pressure  of  5  pounds.  Both  tanks  are  fitted 
with  thermometers,  gauges,  safety  and  blow- 
off  valves,  emptying  pipes  and  thermostats  to 
automatically  regulate  the  supply  of  steam  to 
the  heating  coils  and  maintain  the  water  at  a 
constant  temperature.  They  are  covered  with 
Keasbey's  sectional  magnesia  and  canvas 
sewed  on  and  painted. 


dry.  These  two  tanks  supply  hot  water  to  all 
fixtures  in  the  house  except  the  waterclosets. 

In  the  house-supply  filter  room  are  two  large 
Berkefeld  supply  filters  for  filtering  the  drink- 
ing water.  Normally  one  is  connected  with  the 
street  pressure,  and  the  other  with  the  pump 
pressure  filtered  water  supply,  but  they  are 
cross-connected  so  that  either  can  be  put  under 
either  pressure  or  can  be  supplied  with  unfll- 
tered  water.  One  filter  has  twenty-one  15-inch 
cylinders  43  inches  high  and  has  a  capacity  of 
10l^  gallons  per  minute  under  40  pounds  pres- 
sure. It  is  connected  with  the  street  pressure 
system  and  supplies  the  basement  fixtures 
through  three  pipes,  a  %-Inch  line  to  the 
kitchen  and  scullery  sinks,  a  %-inch  line  to 
the  butler's  pantry  sinks,  and  a  %-inch  line  to 
the  engineer's  sink.  The  other  filter  has  thirty 
20-inch  cylinders  43  inches  high,  with  a  capac- 
ity of  15%  gallons  a  minute  under  40  pounds 
pressure.  It  was  designed  to  supply  upper- 
story  bath  rooms  and  toilet  rooms  through  six 
y^-mch  lines,  but  the  plan  has  been  revised  so 
as  to  supply  only  a  pantry  and  slop  sinks 
through  one  rising  line. 

In  order  to  provide  a  water  supply  for  the 
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ARRANGEMENT  OP  WATER-SUPPLY  PLANT  AND  DISTRIBUTION  LINES  IN  BASEMENT. 


connected  at  both  suction  and  discharge  ends, 
and  have  relief  valves  and  emptying  pipes 
which -discharge  into  an  underground  tank. 

The  two  pressure  tanks  are  5-foot  horizontal 
cylinders  14%  feet  long  and  hold  2,150  gallons 
each.  They  are  made  of  boiler  iron,  painted 
with  white  enamel  inside  and  also  painted  out- 
side and  tested  to  150  pounds  per  square  inch 
internal  pressure.  They  are  fitted  with  blow- 
off  pipes,  gauge  glasses,  and  manholes,  and 
are  connected  at  the  top  by  a  valved  equalizing 
air  pipe.  The  3-inch  bottom  outlets  are  valved 
to  a  horizontal  distribution  header  between 
them,  which  is  made  up  of  4-inch  tinned  brass 
nipples  and  tees  and  has  connections  to  the 
supplies  for  the  different  lines  of  fixtures  in 
the  upper  stories,  and  to  the  fire  service,  hot 
water  service  and  drinking  water  filter.  There 
are  thirteen  distribution  branches  from  the 
header,  each  being  valved  and  dripped.  They 
include  a  2-inch  supply  to  the  hot  water  tank, 
a  2-lnch  supply  to  the  fire  lines,  a  1-inch  sup- 


The  street  pressure  tank  has  two  2-inch  out- 
lets connected  to  a  2-inch  header  from  which 
one  %-inch,  three  %-inch  and  two  1-inch  pipes 
are  taken  to  supply  the  different  distribution 
lines.  The  pump  pressure  tank  has  two  3- 
inch  outlets  connected  to  a  similar  horizontal 
3-inch  header  made  up  of  tees  and  nipples  and 
connected  to  two  1^4-inch,  four  1-inch  and  two 
%-inch  pipes  to  the  distribution  lines  supply- 
ing the  upper  story  bath  and  toilet  rooms  and 
slop-sinks.  A  return-circulation  pipe  is  run 
separately  from  the  highest  fixture  in  each 
group  and  connected  in  the  cellar  with  a  mani- 
fold at  the  bottom  of  the  tank.  All  flow  and  re- 
turn risers  have  controlling  and  emptying 
valves  at  the  hot  water  tanks.  In  winter  the 
coils  in  the  hot  water  tanks  will  be  supplied 
with  steam  from  the  large  house  heating 
boilers;  in  summer  they  will  be  supplied  with 
steam  from  a  special  smaller  auxiliary  boiler. 
Thero  are  no  range  boilers  or  waterbacks  in 
the  house  and  no  boilers  in  the  kitchen  or  laun- 


upper  story  fixtures  in  case  the  pump  pressure 
system  should  be  disabled,  a  gravity  supply 
from  an  attic  tank  is  provided  for  auxiliary 
use.  Water  from  the  street  main  or  the  suc- 
tion tanks  is  raised  about  75  feet  to  the  750- 
gallon  attic  tank  by  an  8-inch  Rider  hot  air 
engine  in  the  cellar  pump  room.  The  engine 
has  ]  %-inch  inlet  and  outlet  pipes  and  a  capac- 
ity of  2,000  gallons  an  hour  under  50  feet  head. 
It  is  provided  with  a  coal,  furnace,  a  copper  air 
chamber  and  an  automatic  cut-oft  arrangement 
to  stop  it  when  the  house  tank  is  filled  up  to 
the  telltale.  This  pump  and  all  other  pumps 
are  seated  on  brick  piers  faced  with  white  en- 
amelled bricks  and  having  cut  stone  caps. 

The  2x5x1 0-foot  attic  tank  is  made  with  2x4- 
inch  wooden  staves  laid  flat,  nailed  together 
and  dovetailed  at  the  corners.  It  is  lined  with 
16-ounce  planished  tinned  copper,  is  seated  on 
a  platform  supported  on  steel  I-beams  and  cov- 
ered with  4-pound  sheet  lead,  turned  up  3 
inches  on  all  sides,  and  has  a  tinned  wooden 
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cover,  made  in  three  sections.  There  is  a  IH- 
Inch  emptying  pipe  to  the  roof  gutter  and  a  \- 
Inch  telltale  1  inch  below  the  level  of  the  3-inch 
overflow  pipe.  There  is  a  l^inch  brass  supply 
pipe  from  the  bottom  of  the  tank  to  the  dis- 
tribution header  between  the  two  pump  pres- 
sure tanks.  Normally  the  valve  at  the  foot  of 
this  pipe  is  closed  and  all  the  other  valves  at 
the  header  are  open,  but  if  It  is  necessary  to 
supply  the  house  from  the  attic  tank  the  foot 
valve  is  opened  and  the  two  valves  on  the  pres- 
sure connection  between  the  header  and  the 
presmre  tanks  are  closed. 

Ob  each  floor,  including  the  cellar  and  attic, 
there  is  one  hoee  reel,  seven  in  all.  with  125 
feet  of  hose,  notsle  coupling  and  gate  valve 
complete  for  the  flre  protection  service  of  the 
hoose.  The  hose  is  of  unlined  mildew-proof 
linen,  warranted  to  stand  a  pressure  of  400 
pcHUids  per  square  inch,  and  to  be  of  make  ac- 
ceptable to  the  Board  of  Fire  Underwriters. 
The  30-inch  noizles  have  swivel  handles,  and 
with  the  valves  and  couplings  are  nickel  plated. 
The  swinsing  hose  reels  are  made  of  gun  metal. 
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pressure  system  in  the  cellar.  Just  over  the 
main  trap  this  pipe  has  a  stop  and  waste  cock 
which  allows  the  annular  chamber  to  be  filled 
and  flush  out  the  vertical  pipe  through  a  hori- 
zontal slot  in  its  sides. 

There  are  seven  bath  rooms  for  the  family 
and  guests  and  three  for  the  servants,  besides 
five  toilet  rooms  without  baths.  The  total  num- 
ber of  fixtures  includes  eight  wash-basins,  ten 
servants'  wash-basins,  eight  water-closets, 
seven  servants'  water-closets,  seven  bath-tubs, 
three  servants'  bath-tubs,  three  sitz  baths,  ons 
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erators   and    a   number   of  300-kilowatt    rotary 
converters  for  supplying  current  to  the  line. 


The    Septic    Tank    System    at    Birmingham, 
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Section  along  7'Sewor  showing 
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Bickel  plated.  It  is  specified  that  the  hose, 
after  having  been  wet  and  dried,  shall  not  leak 
more  than  >»  gallon  per  foot  in  the  first  min- 
ute under  a  pressure  of  75  pounds,  or  more 
than  0.01  gallon  per  foot  in  the  second  five 
minates  under  a  pressure  of  75  pounds  per 
■4|iiare  inch. 

Each  sewer  trap  la  vented  by  a  fresh  air  pipe 
pitched  up  about  1:6  from  the  cellar  wall  to 
the  area  wall  and  thence  carried  vertically  to 
terminate  with  a  bronze  strainer  above  the  sur- 
face of  the  ground.  The  upper  section  of  the 
vertical  pipe  is  about  3  feet  long,  and  just  be- 
low the  surface  of  the  ground  is  calked  into  the 
bell  of  a  special  fitting  which,  as  shown  in  the 
general  view  and  detail,  is  provided  with  a 
flushing  arrangement  designed  to  wash  down 
all  niat  and  accumulations  of  dust  or  rubbish 
Into  the  sewer  pipe.  An  annular  chamber  Is 
cast  around  the  outside  of  the  pipe,  and  into  it 
la  tapped  a  1-lncb  supply  pipe  from  the  street 


shower,  one  shower  and  needle  bath,  one  sham- 
poo wash  stand,  four  slop-sinks,  three  pantry 
sinks,  three  scullery  and  kitchen  sinks,  one  still 
room  sink,  one  brush-room  sink,  one  conserva- 
tory sink,  one  engineers'  sink,  one  refrigerator 
sink,  one  conservatory  fountain,  four  laundry 
tubs,  two  kitchen  ranges  and  three  fioor  cess- 
pools. 

Messrs.  Babb,  Cook  &  Willard  are  the  archi- 
tects, and  Mr.  Wm.  Paul  Gerhard  Is  the  hy- 
draulic and  sanitary  engineer  of  this  residence. 
Mr.  James  Armstrong  is  the  contractor  for  the 
plumbing  and  water  supply  system. 


A  Steam  Railway  40  miles  long,  the  Cincin- 
nati. Georgetown  &  Portsmouth  Ry.,  is  shortly 
to  be  converted  from  steam  to  electric  traction. 
The  Tennis  Railway  Equipment  Co.,  which  has 
the  contrat^t,  has  recently  purchased  from  the 
Westinghouse  Electric  &  Manufacturing  Com- 
pany two  SOO-kllowatt  alternating-current  gen- 


England,  is  briefly  described  in  "Engineering," 
on  the  authority  of  figures  given  by  Mr.  F.  R. 
O'Shaughnessy.  The  sewage  contains  acid 
wastes  and  the  spent  liquors  of  breweries,  pa- 
per mills  and  fellmonger  works  as  well  as  the 
household  sewage  of  a  population  of  815,000. 
This  is  discharged  into  three  tanks  having  a 
total  capacity  of  440,000  cubic  feet.  Each  tank 
is  divided  into  three  basins,  where  much  of  the 
suspended  matter  settles.  From  the  tanks  the 
partly  clarified  sewage  passes  into  sixteen 
small  tanks  having  a  total  capacity  of  728,960 
cubic  feet,  which  act  as  septic  tanks.  After 
remaining  eight  hours  in  them,  the  septic  sew- 
age is  discharged  over  the  land  of  the  large 
farm  on  which  the  works  are  situated.  The 
sludge  is  mostly  buried,  and  the  introduction 
of  the  septic  system  has  reduced  the  total  quan- 
tity to  be  handled  to  less  than  half  of  the 
amount  which  resulted  from  the  chemical  treat- 
ment formerly  in  use. 


July  s,  1902. 
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Two  Pumping  Devices. 


The  E.  W.  Bliss  Company,  Brooklyn,  N.  Y.,  is 
making  two  pumping  devices  for  buildings  and 
country  estates  which  possess  several  interest- 
ing features.  The  first  is  the  Marburg  electric 
pump,  consisting  of  a  rotary  pump  with  two  in- 
terlocking wheels  like  those  used  in  pressure 
blowers,  driven  by  a  direct-connected  motor 
mounted  on  the  same  baseplate.  This  type  of 
pump  has  a  continuous  discharge  and  steady 
motion  which  eliminates  pounding,  and  the  ap- 
paratus designed  by  Mr.  Marburg  has  special 
advantages  due  to  the  arrangement  of  the  suc- 
tion and  delivery  openings  in  such  a  manner 
that  the  internal  pressures  of  the  water  have 
been  balanced  and  the  friction  thus  reduced  to 
a  minimum.  These  pumps  are  made  with  capaci- 
ties ranging  from  300  to  3,500  gallons  per  hour 
and  designed  to  work  against  heads  between 
30  and  175  feet. 

The  second  device  is  the  Bliss-Heath  pump- 
ing engine,  which  is  of  the  atmospheric  type.  It 
consists  of  a  low-pressure  tubular  boiler,  an  at- 
mospheric engine  driving  a  water  pump,  and  a 
single-acting  air  pump.  The  entire  apparatus  is 
designed  to  be  perfectly  safe  in  the  hands  of 


tectus"  was  placed  on  the  market  by  The  Pro- 
tectus  Co.,  North  American  Building,  Philadel- 
phia. Its  advantages  are  stated  to  lie  in  the 
vehicle,  the  base  of  which  is  a  mineral  oil,  in- 
stead of  in  the  pigment.  The  company  has  just 
issued  a  pamphlet  describing  a  number  of  tests 
of  the  paint  and  explaining  its  uses  on  metal 
and  steel  for  various  classes  of  service. 

The  Caskey  punch,  described  in  a  pamphlet 
from  F.  F.  Slocomb  &  Co.,  Wilmington,  Del.,  con- 
sists of  a  movable  frame  having  a  punch  oper- 
ated by  pressure  oil.  The  oil  is  forced  to  the 
punch  by  the  piston  of  a  cylinder  in  which  the 
motion  of  the  parts  is  produced  by  compressed 
air.  The  apparatus  has  been  tested  in  a  num- 
ber of  large  works  and  is  now  placed  on  the 
market  in  sizes  with  reaches  of  314  to  12  inches. 

The  General  Electric  Co.,  Schenectady,  has 
added  three  new  Burobers  to- its  excellent  series 
of  bulletins.  No.  4,285  on  the  four  forms  of  au- 
tomatic circuit  breakers  for  500-volt  direct-cur- 
rent circuits.  No.  4,286  on  an  adjustable  shunt 
field  coil  for  Thomson  recording  wattmeters 
to  counteract  the  friction  of  the  meters,  and  No. 
4,288  on  slow  and  moderate  speed  belt-driven 
generators.  Flyers  have  also  been  issued  on 
the    renewal    parts    for    electric    brakes,    blue- 


its  features  is  a  measuring  hopper  in  which  the 
materials  for  a  batch  are  placed  in  proper  pro- 
portions while  the  mixer  is  preparing  the  pre- 
ceding batch. 

A  catalogue  of  air  compressors  driven  by 
special  electric  motors,  mounted  so  as  to  form 
compact  units,  has  been  issued  by  the  Christen- 
sen  Engineering  Co.,  Milwaukee,  and  153  Broad- 
way, New  York.  These  compressors  range  in 
capacity  from  4  to  1,000  cubic  feet  per  minute, 
and  are  built  in  several  types  for  different 
classes  of  service.  One  portion  of  the  pamphlet 
illustrates  a  number  of  portable  plants  for  use 
with  pneumatic  tools  where  an  expensive  piping 
system  is  undesirable. 

A  large  number  of  designs  of  lawn  fencing 
made  of  wire  are  illustrated  in  a  48-page  cata- 
logue from  the  Up-to-Date  Mfg.  Co.,  Terre 
Haute,  Ind.  These  can  be  used  with  wooden 
posts  if  desired,  but  ornamental  steel  and  cast- 
iron  posts  are  made  specially  for  the  purpose, 
and  gates,  both  single  and  double,  are  provided 
with  the  different  styles. 

The  American  Conduit  Mfg.  Co.,  New  Ken- 
sington, Pa.,  has  issued  a  folder  describing  the 
iron  armored  conduit  tubing  it  is  making  for 
electric  wiring. 

The  Philadelphia  Machine  Tool  Co.,  443  North 
Darien  St.,  Philadelphia,  has  issued  a  folder 
describing  its  machines  for  testing  chains,  rope, 
long  bars  and  the  like.  Large  chain  is  proved 
in  15-fathom  lengths  which  makes  a  special  ap- 
paratus like  this  necessary. 


The  Buss-Heath  I'unv. 


The  Marburg  Eusctbic  Pump. 


the  most  thoughtless  laborer.  The  boiler  works 
under  a  pressure  about  equal  to  that  of  a  do- 
mestic tea  kettle,  and  the  safety  valve  is  a  light 
lid  or  cover  fitting  a  large  opening  in  the  top  of 
the  boiler.  The  engine  operates  by  expelling  air 
from  the  power  cylinder  by  admitting  steam, 
which  is  exhausted  in  turn  into  the  condenser, 
in  which  a  constant  vacuum  is  maintained. 
Steam  is  then  admitted  into  the  power  cylinder, 
breaking  the  vacuum  and  giving  the  piston  the 
required  impulse.  During  the  winter  the  appa- 
ratus can  be  worked  by  steam  from  any  ordin- 
ary low-pressure  heating  boiler,  thus  making, a 
separate  fire  in  the  engine  boiler  unnecessary. 
The  apparatus  is  sold  in  four  sizes,  with  ca- 
pacities of  600,  1,200,  2,000  and  3,000  gallonsppr 
hour.  ' 


Trade  Publications. 


A  beautifully  printed  album  of  engravings 
has  been  issued  by  the  Crocker- Wheeler  Co., 
Ampere,  N.  J.,  to  illustrate  some  of  the  applica- 
tions of  the  electric  motor  to  driving  machinery 
of  many  types. 

Eighteen  months  ago  a  new  paint  called  "Pro- 


printing  with  enclosed  arc  lamps,  porcelain 
knobs  and  cleats  and  fuse  wire,  and  a  general 
description  of  transformers  for  high  potential  is 
given  in  a  special  manual. 

The  Electric  Storage  Battery  Co.,  Allegheny 
Ave.  and  19th  St.,  Philadelphia,  has  issued  a 
niimber  of  circulars  which  will  appeal  particu- 
larly to  the  designer3  of  small  electric  lighting 
plants  for  country  estates  and  situations  requir- 
ing similar  service.  Many  illustrations  are  given 
of  such  plants,  and  there  are  also  notes  on  line 
batteries  for  voltage  regulation  and  use  of  stor- 
age batteries  in  commercial  electric  automobile 
:  service.      , 

"•  "file  Pierce,  Butler  &  Pierce  Mfg.  Co.,  Syra- 
cuse, N.  Y.,,is  distributing  a  handsomely  illus- 
-trated  pamphlet  explaining  in  detail  the  con- 
struction of  the  Florida  and  Tropic  boilers  for 

.  steam  and  hot  water  respectively. 

The.  construction  of  the  Chicago  cube  con- 
crete mixer  is  described  in  a  catalogue  issued 
by  th^  Municipal- Engineering  &  C^htrkcting 
Co.,  Manhattan  Bldg.,  Chicago.  It  is  made  in 
sizes,  from .%  to  .2  cubic  yards  and  in  portable, 
semi-poitable  and  stationary  types,  and  one  of 


The  United  Telpherage  Co.,  20  Broad  St., 
New  York,  has  issued  several  circulars  illus- 
trating the  application  of  its  system  of  overhead 
tracks  and  motors  for  handling  baggage  at  rail- 
way stations,  stone  buckets  in  cement  works 
and  large  packages  in  a  paper-bag  mill. 


Personal  and  Obituary  Notes. 


Mr.  Henry  F.  Hornbostel  has  been  appointed 
consulting  architect  for  the  Department  of 
Bridges,  New  York  City. 

Mr.  William  Kleefeld,  Jr.,  has  been  appointed 
supervisor  of  bridges  on  the  Middle  Division  of 
the  New  York  Central  &  Hudson  River  Rail- 
road, with  headquarters  at  Utica. 

Col.  H.  G.  Prout,  editor  of  the  "Railroad  Ga- 
zette," has  received  an  honorary  degree  as 
Master  of  Arts  from  Yale  University.  He  is  a 
graduate  of  the  University  of  Michigan  in  civil 
engineering. 

The  Pennsylvania  Steel  Company  has  located 
its  Northwestern  office  in  the  Western  Union 
Building,  Chicago,  in  charge  of  Mr.  Clifford  J. 
Ellis,  sales  agent,  and  Mr.  Robert  E.  Belknap, 
assistant  sales  agent. 
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Mr.  C.  A.  Went  worth,  of  Somervllle,  Mass., 
and  Mr.  G«orge  A.  McKay,  of  Troy,  N.  Y.,  have 
scor^  the  highest  marks  In  a  competitive  ex- 
aminaUon  which  will  enUtle  them  to  appoint- 
ment as  civil  engineers  in  the  U.  S.  Navy. 

Mr.  C.  E  Cartlidge  has  been  appointed  chief 
brids«  engineer  of  the  Chicago,  Burlington  & 
Quincy  Railway,  with  headquarters  at  Chicago. 
Mr.  George  H.  Bremmer  has  been  appointed  en- 
gineer of  the  Illinois  lines,  with  jurisdiction  in 
the  States  of  Illinois,  Wisconsin  and  Minnesota. 
and  Mr.  Prank  Beokwith,  engineer  of  the  Iowa 
lines,  with  headquarters  at  Burlington. 

Capt  M.  G.  Howe,  M.  Am.  Soc.  C.  E.,  died 
June  19.  at  his  home  in  Houston,  Tex.,  after 
many  months  of  poor  health.  He  was  born  at 
Methuen.  Mass.,  in  1834.  and  was  a  graduate  of 
Dartmouth  College.  He  had  been  a  resident  of 
Houston  since  1859,  when  he  entered  upon  an 
almost  continuous  railroad  career,  chiefly  with 
the  Houston  &  Texas  Central  Railroad,  of 
which  he  became  chief  engineer.  He  served  In 
the  Confederate  Army,  rising  to  the  rank  of 
captain  in  the  engineering  corps. 

Ira  Alexander  Shaler  died  on  June  29  at  the 
Presbyterian  Hospital,  New  York,  from  the  re- 
sults of  an  accident  received  on  June-17  in  the 
Park  Avenue  tunnel  of  the  New  York  Rapid 
Transit  Railway.  He  was  not  quite  40  years 
old.  yet  in  his  brief  career  he  had  achieved  the 
distinction  that  usually  comes  only  later  in  life. 
After  graduating  from  Cornell  in  1884,  he  en- 
tered the  employ  of  the  Croton  Aqueduct  Com- 
miaaion,  rising  from  a  rodman's  position  to  that 
of  assistant  engineer.  He  recognized  very 
early,  however,  that  contracting  was  his  most 
congenial  field,  and  in  1889-90  built  several 
small  water-works  plants.  In  1890  he  became 
one  of  the  firm  of  Washburn,  Shaler  &  Wash- 
bam,  and  built  the  Titicus  dam  for  the  New 
York  water-works.  In  1894  he  was  the  en- 
gineering member  of  J.  W.  Hoffman  &  Co.,  and 
built  one  of  the  Philadelphia  electric  roads. 
Later  be  served  again  as  assistant  engineer  of 
the  Croton  Aqueduct  Commission,  but  it  was 
not  long  before  he  engaged  once  more  in  con- 
tracting. Some  of  his  interesting  plant  for  build, 
ing  the  Gull  Island  fortifications  was  described 
in  The  Engineering  Record  of  December  2, 
1899.  He  was  the  engineer  for  John  D.  Crim- 
mins  while  the  latter  was  constructing  many  of 
the  electric  railways  in  New  York.  During  all 
these  years  he  had  been  gaining  an  unsur- 
puaed  reputation  for  care,  skill  and  energy  in 
the  management  of  work,  and  it  was  accord- 
ingly expected  when  he  undertook' the  constiuc- 
tlon  of  the  tunnel  where  his  fatal  accident  oc- 
curred, that  this  difll^ult  enterprise  would  be 
carried  through  to  a  successful  conclusion  in  a 
similarly  notable  manner.  But,  on  the  contrary, 
the  contractor  met  with  one  misfortune  after 
another,  all  borne  with  a  courage  that  made 
even  the  people  suing  him  for  damages  admire 
the  steadiness  with  which  he  carried  his  great 
responsibilities. 
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The  Feed-Water  Heater  in  the  Chicago  Tri- 
bune Building,  mentioned  on  page  608  of  The 
Engineering  Record  of  June  28,  is  a  closed 
Bandy  beater  made  by  the  A.  A.  Griffing  Iron 
Company,  and  not  an  open  heater,  as  stated  er- 
roneously. 


For   Propouli    •»    pxei    XT.    «Tui    and   ixvU. 


Electric  Power  Transmission  is  to  be  tried  in 
the  refractory  brick  works  of  the  Payette 
Manufacturing  Company,  Chester,  Pa.  Induc- 
tion motors  will  be  used  to  drive  the  plant  for 
mixing  and  grinding  the  materials,  conveying 
them  about  the  works  and  pressing  them.  A 
three-phase  Westinghouse  equipment  has  been 
pnrcbsaed  for  the  pnn>ose. 


WATER. 

iloHtreal,  Que — Bids  are  wanted  July  8  for  furnish- 
ing and  delivering  for  the  year  1902  special  castings. 
Iirass  castings,  etc.     I..  O.  David,  City  Clk. 

Xetreaallf,  .V.  «. — Bids  are  wanted  July  15  for  con- 
structing  a    covered  concrete   and   masonrv   reservoir.  r^iervolr 
.\(l.lre8s  K.  T.  It.  Altken,  Town  Clk.;  Willis  Chlpman.  f,f|K<go5 
«-h.  Kngr..  103  Bay  St.,  'i'oronto,  Ont.  "'  ♦'".»**' 


Whatcom,  Wash.— City  Clk,  Wm.  H.  HUdebrand 
writes  that  on  June  21  It  was  voted  to  Issue  bonds 
to  the  amount  of  |30,000  (or  the  purchase  of  cast- 
iron  water  pipe. 

l-iiiua  ().— \V.  H.  .Mitchell.  Secy.  Bd.  of  Water  Wks. 
Trus  writes  that  on  June  24  there  were  34  bids 
received  for  furnishing  pumps  and  boilers,  as  ad- 
vertsed  lu  The  Engineering  Kecord.  Contracts  for 
same  were  awarded  aa  follows:  To  John  H.  Mc- 
Gowan  &  Co.,  of  Cincinnati,  for  one  14  and  25x10x24- 
In.  duplex  pump,  for  *2,900.  To  Atlas  Engine  Co, 
Indianapolis.  Ind.,  2  horizontal  tubular  boilers,  66- 
lu.xlS  ft.,  for  11,390. 

rhiladtlphia.  Pa. — The  only  bid  received  June  25 
by  Wm.  C.  Haddock,  Dlr.,  Dept.  of  Pub.  Wks.,  for 
erecting  an  administration  building  and  pumping  sta- 
tion at  Upper  Roxborough  filters,  and  for  construct- 
ing a  system  of  baffles  for  the  Lower  Roxborough 
reservoir,  was  from  Daniel  J.  McNlchol,  Betz  BIdg., 
at  $37,806  for  the  bnlldiug  and  $13,390  for  the  baffles. 


Broekport,  N.  Y. — The  Village  Trustees  are  reported 
tu  have  appointed  a  committee  to  consider  the  ques 
tlon  of  establishing  a  municipal  water  works  plant. 

ranaioharir.  X.  V. — The  Palatine  Bridge  Water  Co., 
of  Caoajoharle,  has  been  Incorporated  with  the  Sec- 
retary of  Slate,  Its  capital  stock  Is  placed  at  |1U,- 
000.  and  the  directors  for  the  first  year  are  David 
tiring,  of  Newport,  Pa.;  J.  D.  Lanea,  of  Meehanlcs- 
burg:  M.  E.  Johnson,  of  Canajoharle,  and  E.  H. 
Ireland,   of   Palatine    Bridge. 

BUo»i,  Mws.^Thls  city  has  sold  water  works  bonds 
to  the  amount  of  ^40,000. 

Baraboo,  Wis. — The  Water  Wks.  Com.  Is  reported  to 
have  engaged  an  engineer  to  prepare  plans  and  specl- 
llcatlons  for  the  new  water  works  plant. 

Indianapolis,  Ind. — The  Bd.  of  Pub.  Wks.  has  ap- 
proved lu  part  the  water  main  extensions  (In  all  8 
miles  are  provided  for)  to  be  made  by  the  Indian- 
apolis Water  Co.  for  the  recently  annexed  territory 
or  IrvlngtoD  and  Tuxedo. 

Wttllingford,  Conn. — The  Water  Comrs.  have  voted 
to  take  land  necessary  for  a  storage  reservoir  for  Its 
water  supply  on  Muddy  River,  Including  land  for 
tlowage,  dam,  etc.;  dam  to  be  built  according  to 
plans  prepared  by  Engr.   McKenzIe. 

Grafton,  W.  Va. — The  Valley  Falls  Power  Co.,  of 
Grafton,  has  been  Incorporated  to  operate  water  and 
electric  light  plants;  capital  stock,  $50,000.  Incorpo- 
rators: John  T.  McGraw,  George  W.  Whltescarver, 
of  Grafton;  James  Conning,  of  Valley  Falls,  W.  Va., 
and   others. 

Eldon,  la. — Town  Clk.  Ed.  J.  Moore  writes  that  It 
is  proposed  to  change  the  location  of  the  water  works 
plant  to  river  Instead  of  wells.  F.  6.  Isbell,  Engr. 
In  Charge, 

Trenton,  S.  J.— The  estimated  cost  of  extending  the 
water  mains  to  Blllcrest  Is  about  $12,000. 

Peabody,  Ma»». — Bonds  to  the  amount  of  $150,000 
are  stated  to  have  been  voted  for  water  works  and 
$95,000  (or  a  new  school. 

Oueydan,  La. — The  Gueydan  Water  Works  &  Power 
Co.  has  been  organized,  with  a  capital  of  $10)000. 
Bd.  of  Directors :  W.  L.  Doss,  H.  L.  Gueydan,  J.  G. 
.Neells,  and  others. 

Providence,  R.  l.—B\68  are  wanted  July  15  (or  labor 
and  material  necessary  (or  constructing  a  slow-sand 
filtration  plant  (or  the  city,  as  advertised  In  The 
Engineering  Kecord. 

Ft.  leevere,  Maaa. — Capt.  AKred  M.  Palmer,  Q.  M., 
IJ.  S.  A.,  Boston,  writes  that  the  (oUowIng  bids  were 
opened  June  19  for  furnishing  labor  and  material  and 
constructing  a  water  tower  and  standpipe  at  this 
I'ost :  C.  N.  Taylor,  Wellesley,  Mass.,  rock,  $15,- 
900  and  $15,700;  brick,  $14,400;  granite,  $16,500. 
K.  Baffrey,  1123  Bway.,  New  York,  $11,980  {award- 
ed). Walsh's  Holyoke  Steam  Boiler  Wks.,  Holyoke, 
Mass.,  steel  standpipe,  $2,960. 

I'roy,  N.  Y. — City  Engr.  E.  R.  Cary  writes  that  the 
contract  (or  the  completion  of  Quakenklll  dam  was 
awarded  to  E.  H.  McKenna  on  June  28,  (or  $4,562. 
The  other  bidders  were  P.  Harrison  Sons  Co.,  at 
$5,874,  and  Behan  &  Cavanaugh  at  $6,843. 

St.  Louin,  Mo. — Bids  will  be  received  by  the  Bd.  ot 
I'ub.  Improv.  until  July  18  (or  (urnlshing  material 
arid  erecting,  testing  and  painting  steam  and  feed 
water  piping  with  fltllngs,  separators,  filters,  gal- 
leries and  platforms  In  H.  S.  Station  No.  1.  Hiram 
Phillips,  Prea. 

Chicago,  III. — Contract  Clk.  Frank  Murphy  writes 
that  the  time  for  receiving  bids  (or  (urnlshing  ma- 
terials and  constructing  in  the  Chicago  Ave.  pump- 
ing station  one  electric  traveling  crane,  with  maxi- 
mum lifting  capacity  of  20  tons,  has  been  postponed 
until  July  11.     F.  W.  Blockl,  Comr.  of  Pub.  Wks. 

Wheaton,  111. — See  "Schools." 

aene»eo.  III. — City  Clk.  Henry  F.  Hoeft  writes  that 
the  contract  for  furnishing  and  delivering  9,600  ft. 
of  4-In.  cast-iron  pipe,  5,280  ft.  of  2-ln.  wrought-lron, 
lap-welded  steam  pipe,  19  Matthews  hydrants  and 
6  4-ln.  valves  has  been  awarded  to  Doremus  & 
Becker,  of  Geneseo,  for  $4,810. 

Bloomington,  III. — Ordinances  have  been  passed  for 
water  mains  on  8  streets.  Elmer  Folsom,  City 
Kngr. 

Houtton,  Tew.^-T.  W.  House  writes  that  the  Clark 
Rice  &  Irrigation  Co.,  o(  which  be  Is  one  of  the 
Incorporators,  proposes  to  construct  an  Irrigation  sys- 
tem.    Ross  L.  Clark,  o(  Port  Lavaca,  Tex.,  Treas. 

Bird  Iiland,  Uinn. — Recorder  Frank  Murray  writes 
that  at  a  recent  election  It  was  voted  to  construct 
a  system  of  water  works  at  a  cost  o(  $8,000. 

Henry,  III. — Mayor  A.  G.  Humphrey  writes  that  It 
Ii  proposed  to  construct  water  works  at  a  probable 
cost  of  $40,000. 


Nui/ar  City,  Colo. — Town  Clk.  and  Recorder  feher- 
man  Karr  writes  that  on  June  13  a  vote  was  taken  in 
fnvor  of  constructing  water  works. 

Aualin,  Pa. — Bids  are  wanted  July  10  for  furnish- 
ing materials  and  constructing  a  water  works  system, 
B8  advertised  In  The  Engineering  Record. 

Mobile,  Ala. — The  Council  has  authorized  Com.  No. 
6  to  look  Into  the  possibility  of  purchasing  the  Bien- 
ville water  works. 

Los  Angeles,  Cat. — The  Suburban  Water  Co.  Is 
stated  to  have  been  Incorporated,  with  a  capital  of 
$30,000.  Principal  place  ot  business,  Los  Angeles. 
Directors  :  Valentine  Peyton.  Arthur  L.  Hawes,  John 
I).  Pope,  of  Los  Angeles,  and  others. 

Blairsville,  Pa. — The  Issue  of  $7,000  water  exten- 
sion bonds  Is  said  to  be  under  consideration.  M.  E. 
Brown,  Burgess. 

Naasau,  N.  V.— Bonds  to  the  amount  of  $13,500  were 
voted  at  the  recent  election  for  a  public  water  supply 
to  be  taken  from  Lyon's  Lake. 

Albany,  Minn. — This  village  has  sold  water  works 
bonds  to  the  amount  of  $7,0o0. 

Westerville,  0. — Press  reports  state  that  the  Water 
Wks.  Trustees  have  finished  drilling  3  wells  which  will 
have  a  capacity  of  500,000  gal.  dally,  and  that  plans 
and  specifications  will  soon  be  completed  and  con- 
tracts let  for  the  construction  of  the  water  works  sys- 
tem. 

Comanche,  Tex. — Local  press  reports  state  that 
Engr.  Haley  estimates  the  cost  of  a  system  of  water 
works  at  $17,000. 

Cullom,  III. — This  village  Is  reported  to  have  voted 
to  establish  a  system  of  water  works. 

Enfield,  N.  II. — Bonds  to  the  amount  of  $45,000  have 
been  voted  for  a  system  of  water  works.  E.  B.  Huse, 
Chmn.  of  Water  Com. 

Pindlay.  O. — Press  reports  state  that  the  project  to 
pipe  water  (or  this  city  from  Mineral  Springs,  a  dis- 
tance of  10  miles,  has  been  approved  by  the  State  Bd. 
of  Health. 

Philadelphia.  Pa. — Local  press  reports  state  that 
the  contract  for  (urnlshing  gas  engines  for  the  high 
pressure  fire  pumping  station  to  be  erected  at  Dela- 
ware Ave.  and  Race  St,  has  been  awarded  to  M.  R. 
Muekie  &  Co.,  of  Philadelphia.  They  otfered  to  fur- 
nish four  vertical  triplex  double-acting  piston  or 
plunger  pumps,  connected  with  three  cylinder  driving 
engines,  and  two  smaller  pumps  of  the  same  type  for 
$116,242.  Their  bid  for  extra  pumps  of  the  large 
type  was  $20,057  and  (or  the  smaller  ones  $0,378  each. 

Milford,  Ind. — The  Town  Bd.  has  granted  a  fran- 
chise to  the  Milford  Water  Co. 

Duquoin,  III. — Press  reports  state  that  the  111.  Cen- 
tral K.  R.  Co.  proposes  to  construct  a  60.000,000-gal. 
reservoir  at  Duquoin,  on  the  St.  Louis  division.  W. 
J.  Harahan,  Ch.   Engr.,  Chicago,   111. 

Washington,  D.  C. — Congress  has  appropriated 
$600,000  (or  the  filtration  plant. 

Horaeheads,  A'.  V. — The  proposition  to  secure  a 
gravity  system  o(  soft  water  is  under  consideration. 

Orinnell,  la. — It  Is  stated  that  a  soft  water  supply 
Is  to  be  Installed  at  an  estimated  cost  of  $15,000. 

Langford,  N.  I). — The  Lang(ord  Artesian  Water  Co. 
has  been  incorporated,  with  a  capital  o(  $5,000.  In- 
corporators :  Richard  Williams,  P.  H.  Gilbert,  Q.  A. 
Krleger,  and  others. 

McHae,  Oa. — At  a  recent  election  It  was  voted  to 
Issue  bonds  for  water  works  and  electric  lights. 

Tacoma,  Wash. — Mayor  Louis  D.  Campbell,  in  a 
communication  to  the  City  Council,  recommended  that 
steps  be  taken  at  once  to  procure  an  adequate  supply 
of  good  water  (or  the  city.  The  Green  River  is  said 
to  be  the  only  sufficient  and  permanent  all  gravity 
water  supi)ly  available.  Estimated  cost  of  securing  a 
supply  from  this  source  is  given  as  $500,000. 

Portsmouth,  Va. — Local  press  reports  state  that 
the  Portsmouth,  Berkley  &  Suffolk  Water  Co.  pro- 
poses to  put  in  a  pumping  system  that  will  supply 
water  direct  from  Lake  Kilby  to  the  main  pipes.  Geo 
Hprnung,  Gen.   Mgr. 

Sutherland,  la. — Bonds  to  the  amount  of  $4,500 
have  been  voted  to  start  work  on  the  construction  of 
a  system  of  water  works. 

Berlin,  Pa. — The  Berlin  Water  Co.  has  been  given 
the  exclusive  right  to  lay  mains,  etc..  In  the  Boro.  of 
Berlin.  O.  P.  Shupe  and  W.  H.  Kalp,  of  Mt.  Pleas- 
ant, are  I'res.  and  Secy.,  respectively,  of  the  Co. 

Ruiaell,  la. — At  a  recent  election  a  vote  was  taken 
In  favor  of  installing  water  works.  Estimated  cost, 
$5,000. 

Waco,  Tex. — The  City  Council  has  voted  to  issue 
bonds  to  the  amount  of  $200,000  for  water  works  and 
an  electric  light  plant,  and  the  Mayor  and  Klnauce 
Com.  has  been  authorized  to  do  such  preliminary  work 
as  may  be  necessary  to  secure  right  of  way,  etc. 
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Hamilton,  0. — Dabney  11.  Maury,  of  l*eorIa,  III.,  in 
a  recent  report  to  the  Bd.  of  Control  on  the  city's 
water  works  plant,  recommends  the  Installation  of  a 
new  (i,UUU.UiK)-gal.  pumping  engine,  with  necessary 
boilers,  and  extension  of  buildings  ;  also  supply  reser- 
voir wells,  supplementary  pump,  motor  and  new  pipe 
line,  new  wet  well,  connection  of  old  supply  to  new 
pipe  line,  and  supplementary  pump  house.  Total  esti- 
mated cost,  $110,UOO. 

Lancaster,  I'a. — The  Special  Water  Com.  of  Coun- 
cils has  recommended  that  the  proposition  of  the  Lan- 
caster Water  Co.  to  lease  the  water  plant  of  the  city 
for  $900,000  be  refused. 

Terrell,  Tex. — Water  worlss  bonds  to  the  amount  of 
$6,000  were  voted  at  the  recent  election. 

Ennis,  Teas. — A  committee  has  been  appointed  to 
consider  plans  for  improTing  the  water  works. 

Black  River,  N.  Y. — B.  N.  Scott  and  H.  C.  Dexter 
are  members  of  the  committee  of  citizens  which  Is 
making  investigations  with  a  view  to  installing  water 
works. 

Oxford,  Ind. — The  Oxford  Water  Co.  has  filed  arti- 
cles of  incorporation,  with  a  capital  of  ¥25,000.  Di- 
rectors ;  Sam.  V.  Perrott,  Henry  C.  Ulen,  Jr.,  and 
Albert  G.  Perrott. 

Fairhaven,  Wash. — Bonds  to  the  amount  of  $60,000 
are  stated  to  have  been  voted  for  water  works  im- 
proveme'nts. 

Sacramento,  Cal. — The  City  Bd.  of  Trustees  has 
under  consideration  2  propositions  for  a  water  supply 
for  the  city.  One  proposition  offered  by  A.  M.  Hunt 
for  the  Eldorado  &  Deep  Gravel  Ditch  Co.  and  the 
Diamond  liidge  Ditch  Co.  proposes  to  bring  water  of 
the  Kldorado  ditch  system  to  a  point  near  Folsom  and 
thence  pipe  it  to  Sacramento.  The  other  proposition 
was  offered  by  K.  G.  Hanford,  representing  New  York 
capitalists,  and  contemplates  carrying  the  water  of 
North  Fork  ditch  from  the  $100,000  stone  dam  near 
.Auburn,  in  a  cemented  and  covered  ditch  25  miles  to 
the  settling  and  storage  reservoirs  above  Orangevale, 
filtering  the  water  there  and  piping  thence  in  30-in. 
steel  mains  to  Sacramento,  22  miles.  Mr.  Hanford 
asks  for  a  20-year  contract  from  the  city,  with  the 
privilege  of  extension  on  its  part  for  10  years  more, 
the  city  to  pay  a  minimum  of  $80,000  per  year  for  the  . 
water ;  daily  supply,  6,500,000  gaL 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Dayton,  Ky. — The  City  Engr.  estimates  the  total 
cost  of  constructing  a  sewerage  system  at  about 
$100,000. 

Indianapolis,  Ind. — The  Bd.  of  Pub.  Wks.  has  ap- 
proved plans  of  the  City  Engr.  for  the  Northwestern 
Ave.  sewer:  length  of  sewer,  7,300  ft.;  at  its  outlet 
it  will  be  5  ft.  high  and  10  ft.  wide,  and  it  will 
dlniinish  gradually  until  it  reaches  an  oval,  2x3  ft., 
and  then  end  in  pipe  sewer  from  24  to  10  in.  in  di- 
ameter; there  will  be  51  catch  basins,  22  manholes 
and  35  inlets.     Probable  cost  about  $60,000. 

Itoselle,  N.  J. — At  a  recent  special  election  Roseile 
Park  voted  in  favor  of  sewer  construction. 

Washington,  D.  C. — Among  the  appropriations  made 
by  Congress  are  the  following  for  work  on  the  sew- 
erage system  in  the  Dist.  of  Columbia:  Continuing 
construction  of  sewage  disposal  system,  pumping 
station  and  for  machinery  with  which  to  equip  it, 
$250,000;  cleaning  and  repairing  sewers,  $5S,000; 
main  and  pipe  sewers  and  receiving  basins,  $50,000; 
suburban  sewers,  $50,000  :  continuing  boundary  sewer 
to  22d  and  A  Sts.,  N.  B..  $4(1. UOO;  completing  east  side 
intercepting  sewer,  $52,000;  continuing  low  area 
trunk  sewer,  $60,000;  B  St.  and  New  Jersey  Ave. 
sewer,  $50,000;  trunk  sewer  for  western  part  of 
Georgetown,  $20,000,  and  authority  to  complete  said 
sewer  at  a  cost  not  to  exceed  $42,000;  additional 
work  to  cost  $25,000. 

Uelray,  Mich. — Bonds  to  the  amount  of  $65,500 
have  been  authorized  for  a  sewer  system. 

Akron,  O. — The  City  Council  has  adopted  a  resolu- 
tion to  coustTUCt  a  main  trunk  sewer  in  Dist.  9. 

Canton,  S.  D. — Bids  are  wanted  July  14  for  con- 
structing a  sewer  system.     W.  S.  Ingham,  City  Aud. 

Itock  .l.'apids,  la. — This  town  is  reported  to  have 
contracted  with  C.  F.  Lowcth,  of  St.  Paul,  Minn.,  to 
prepare  plans  and  specifications  for  a  system  of 
sewers. 

Antiyo,  Wis. — The  Council  has  voted  to  construct  a 
system  of  sewerage,  accordiug  to  local  press  reports. 

Xcu-ark,  N.  J. — The  lowest  bid  received  June  26  for 
building  Section  4,  Second  and  Third  Divisions  of  the 
West  Branch  of  the  Joint  Outlet  Sewer,  was  from 
Earle  &  Dougherty,  of  Jersey  City,  at  $51,754. 

Buffalo,  N.  Y. — Bids  are  wanted  July  16  for  con- 
structing a  24-in.  brick  and  a  15-in.  tile  sewer  in  a 
portion  of  Hayes  Pi.  and  a  10-in.  tile  sewer  in  Zlttle 
St.     Francis  G.  Ward,  Comr.  of  Pub.  Wks. 

Cleveland,  0. — Bids  are  wanted  July  8  for  con- 
structing sewers  in  portions  of  several  streets.  Chas. 
P.  Salen,  Dir.  Pub.  Wks. 

South  Brooklyn,  O. — Bids  will  be  received  by  W.  T. 

f^pikofer.   Village  Clk.,   until   July   19  for  construct- 
ng  sewers  in  portions  of  numerous  streets. 

Xewark,  N.  J. — See  "Bridges." 

Dcs  Moines,  la. — .Bids  will  be  received  by  the  Bd. 
of  Pub.  Wks.  until  July  21  for  constructing  470  lln.  ft. 
of  24-ln.,  1.130  lln.  ft.  of  18-in.,  and  7,115  iln.  ft.  of 
12-in.  vitrified  clay  pipe  sewers.  Bids  will  be  received 
by  the  Bd.  of  I'ub.  Wks.  until  July  22  for  constructing 
brick  and  pipe  sewers  as  follows  :  40  lln.  ft.  of  48-in., 
4,320  lin.  ft.  of  42-ln.  and  790  lin.  ft.  of  36-ln.  2- 
ring  l)rlck  sewers ;  also  2. 360  lin.  ft.  of  18-in.  and 
1,820  lln.  ft.  of  151n.  clay  pipe  sewers.  Bids  will 
also  \w  received  until  July  22  for  constructing  the 
Highland  I'ark  lateral  sewers,  requiring  about  27,330 
lin.  ft.  of  12-ln.  vitrified  clay  pipe.  J.  B.  Stout, 
Cbmn. 


Geneva,  O. — City  Clk.  A.  H.  Iteed  writes  that  ou 
June  26  it  was  voted  to  issue  $25,000  bonds  for  sew 
erage. 

San  Juan,  P.  R. — Bids  are  wanted  July  IS  for  fur- 
nishing and  delivering  upon  the  wharf  at  San  Juan 
a  quantity  of  salt-glazed  sewer  pipe,  branches  and  Y 
pieces,  as  advertised  in  The  lOngineering  Record. 

Bloomington,  III. — Ordinances  have  been  passed  for 
pipe  sewers  on  3  streets.     Elmer  Kolsom,  City  Engr. 

Fresno,  Cal. — A  storm  water  sewer  system  is  to  be 
constructed  for  the  business  'portion  of  the  city,  at  a 
cost  of  about  $35,000.  Sewers  to  be  of  brick,  and 
laterals  of  pipe,  18,000  ft.  in  all,  30-in.  to  12-in.  In 
diameter. 

Beloit,  Wis. — The  Bd.  of  Pub.  Wks.  will  receive  bids 
July  7  for  2,700  ft.  of  20-ln.  and  900  ft.  of  8-ln.  pipe 
sewers.      Uobt.   Caldwell,  City  Engr. 

CoVumbus,  Miss. — An  additional  10  miles  of  sewers 
will  be  built,  work  to  be  done  by  the  city.  J.  L.  Lud- 
low, of  Winston,  N.  C,  Engr. 

East  Grand  Forks,  Minn. — Bids  for  furnishing  and 
laying  1,750  ft.  of  12  in.  and  490  ft.  of  8-in.  sewer 
pipe,  18  catchbaslns  and  0  manholes,  will  be  opened 
by  the  City  Council  on  July  15.  Henry  llarn,  Re- 
corder. 

Rochester,  JV.  y. — The  Common  Council  on  June  24 
passed  final  ordinances  for  sewers  In  Colvin  and  Bar- 
ton Sts. 

Albany,  JV.  1'. — Bids  will  be  received  by  the  Bd.  of 
Contract  &  Supply  until  July  7  for  constructing  the 
Central  Ave.  sewer,  consisting  of  1,330  lin.  ft.  of  10 
and  12-in.  pipe,  and  1,130  lin.  ft.  of  10-ln.  double 
strength  pipe.  Bids  are  also  wanted  for  constructing 
pipe  sewers  in  portions  of  4  streets.  Isidore  Wasch- 
man,  Clk. 

Uinghamton,  N.  Y. — Bids  are  wanted  July  22  for 
constructing  sewers  in  portions  of  4  streets.  L  C. 
Hull,  City  Clk. 

Worcester,  Mass. — The  Com.  on  Sewers  of  the  Coun- 
cil voted  to  recommend  the  adoption  of  an  order  for 
the  construction  of  a  sewer  and  pumping  station  in 
Worcester  Highlands,  at  an  estimated  cost  of  $7,500. 

Oiiffin,  Ou. — Local  press  reports  state  that  the  City 
Council  has  decided  to  construct  a  sewer  system. 

Plain  City,  O. — The  City  Council  is  said  to  be  con- 
sidering plans  for  a  drainage  system. 

Indiana,  Pa. — The  Council  has  passed  an  ordinance 
providing  for  the  construction  and  maintenance  of 
filter  bed  or  disposal  plant  and  mains  for  public  sew- 
erage for  the  IJoro.  of  Indiana  and  the  extension  of 
necessary  sewer  mains  beyond  limits  of  borough  to  the 
disposal  plant. 

E.  St.  Louis,  III. — Bids  are  wanted  July  8  for  con- 
structing 18,000  lin.  ft.  of  6  to  24-in.  sewers,  35,000 
cu.  yds.  of  sewer  excavation  and  refilling.  L.  L.  Har- 
per, Chmn.  Bd.  Local  Iraprov. 

Lafayette  Ind. — Bids  will  be  received  by  the  Co. 
Comrs.  until  July  11  for  15  steel  pipe  culverts  ahd  5 
concrete  or  vltritied  brick  arch  culverts.  G.  H.  Steven- 
sou,  City  Engr. 

La  Orange,  Ua. — At  the  election  held  June  23  bonds 
to  the  amount  of  $25,000  were  voted  for  the  construc- 
tion of  a  system  of  sewerage. 

Napakoneta,  O. — Kiggs  &  Sherman,  of  Toledo,  are 
stated  to  have  received  the  contract  for  the  prepara- 
tion of  plans  for  a  sewerage  system. 

Oalveston,  Tex. — See   "Paving  and  Roadmaking." 

Pueblo,  Colo. — Local  press  reports  state  that  the  fol- 
lowing bids  were  opened  June  23  for  the  construction 
of  a  combined  storm  and  sanitary  sewer  system  for 
this  city :  J.  M.  O'Rourke  Const.  Co.,  Denver,  $33.5,- 
889  ;  The  Colorado  Co.,  Denver,  $298,254. 

Seattle,  Wash. — An  ordinance  before  the  City  Coun- 
cil calls  for  an  expenditure  of  $20,000  for  the  building 
of  septic  tanks  on  the  shores  of  the  lakes  to  consume 
the  sewage  of  the  city. 

Worcester,  Mass. — The  City  Council  recently  made 
a  partial  inspection  of  the  city  sewer  system,  one  of 
the  objects  ot  the  trip  being  to  consider  the  need  of  at 
least  50  new  filtration  beds  at  the  sewage  purification 
•  works  at  guinsigamond.  The  city  has  already  ac- 
quired the  land  for  these  beds  and  the  estimated  cost 
of  construction  has  been  placed  at  $100,000.  It  is  not 
proposed  to  build  all  of  these  beds  at  one  time. 

Cincinnati,  O. — The  Bd.  of  Pub.  Service  has  ap- 
proved specifications  for  a  sewer  in  Observatory  Ave. 
Estimated  cost,  $7,028. 

Maryville,  O. — The  business  men  are  stated  to  have 
petitioned  the  City  Council  for  a  public  sewer  system. 

Salem,  Mass. — The  Com.  on  Sewerage  of  the  City 
Council  has  voted  to  employ  Guy  W.  Ulcker,  of  Salem, 
to  make  plans  for  the  South  Salem  intercepting  sewer. 

BRIDGES. 

Newport,  Va. — Press  reports  state  that  the  Hamp- 
ton Roads  Ry.  &  Electric  Co.  has  asked  the  city  for 
permission  to  construct  a  bridge  at  2tith  St. 

St.  Paul,  Minn. — Local  press  reports  state  that  the 
State  Bd.  of  Control  has  awarded  the  contract  for  con- 
structing a  3S7-ft.  steel  truss  bridge  across  Vermilion 
River,  near  Hastings  Asylum,  to  the  American  Bridge 
Co.  at  $5,000.     The  main  span  is  to  be  95  ft.  long. 

Sioux  Falls,  S.  D. — The  City  Council  has  adopted  a 
resolution  to  compel  the  Great  Northern,  the  Omaha 
and  the  Chicago,  Milwaukee  &  St.  Paul  K.  R.  Cos.  to 
construct  a  viaduct  at  8th  St. 

South  Bend,  Ind. — Fred.  Hoffman,  Crawfordsvllle, 
Ind.,  has  received,  according  to  local  press  reports, 
the  contract  to  construct  a  Bridge  across  the  race  at 
Colfax  Ave.  for  $8,495. 


Benicia,  Cal. — It  is  stated  that  the  officials  of  the 
Southern  Pacific  R.  R.  Co.  are  considering  the  con- 
struction of  a  bridge  across  the  Straits  of  Carquluez, 
from  Benicia  to  Port  Costa.  W.  Hood,  Ch.  Engr., 
San  Francisco. 

Flint,  Mich. — Local  press  reports  state  that  the 
construction  of  a  bridge  at  Saginaw  St.,  at  a  proba- 
ble cost  of  $21,458,  is  contemplated. 

Newark,  N.  J. — According  to  local  press  reports 
plans  are  about  to  be  adopted  for  a  through  girder 
steel  and  iron  bridge  which  the  Delaware,  Lacka- 
wanna &  Western  it.  B.  Co.  Intends  constructing 
across  Broad  St.,  this  city. 

Pittsfleld,  ifo««.— Collins  &  Norton  have  submitted 
plans  and  specifications  for  an  Iron  bridge  to  be  built 
at  Dalton  Ave. 

Charleston,  S.  V. — The  Senate  baa  passed  bills  au- 
thorizing the  construction  of  2  bridges  across  Ashley 
River,  in  the  counties  of  Charleston  and  Dorchester, 
S.  C. 

Pierre,  8.  D. — A  bill  has  passed  both  the  House  and 
Senate  authorizing  the  Duluth,  Pierre  &  Black  UIIls 
K.  B.  Co.  to  construct  a  bridge  across  MlBSourl  River 
at  Pierre. 

Solebury,  Pa. — The  Co.  Comrs.  have  approved  plans 
for  an  arch  bridge  to  be  built  by  the  Supervisors  of 
Solebury  Township. 

Middlehourne,  W.  Va. — D.  Hickman,  Clk.  of  the 
Tyler  Co.  Court,  writes  that  the  Riverside  Bridge  & 
Machine  Wks.,  of  Wheeling,  have  secured  the  contract 
for  the  iron  superstructure  for  the  Shiloh  bridge,  at 
$3,734,  and  tlie  contract  for  the  stone  work  has  been 
awarded  to  B.  F.  Pipes,  of  Shiloh,  for  $5,175. 

Three  Rivers,  Mass. — At  a  Town  Meeting  held  re- 
cently, $6,000  was  appropriated  for  the  construction 
of  a  bridge,  with  concrete  floor,  across  (juaboag  River 
at  Three  Rivers. 

Altoona,  Pa. — City  Engr.  Harry  Linton  writes  that 
plans  are  being  prepared  for  a  highway  bridge  near 
the  sewage  filter  beds. 

Akron,  O. — Bids  are  wanted  July  26  for  the  con- 
struction of  a  concrete-steel  arch  bridge  at  Falor  St., 
width  over  all  43  ft.,  5  arches,  span  40  ft.  3  In.  Es- 
timated cost,  $25,000.  Plans  and  specifications  on  file 
at  the  ofiice  of  City  Engr.  J.  W.  Payne  and  at  office 
of  Osborn  Engineering  Co.,  Cleveland,  O. 

Port  Royal,  Tenn. — It  is  stated  that  the  construc- 
tion of  a  bridge  across  Red  River  is  being  agitated. 

Tuscaloosa,  Ala. — B.  H.  Hardaway  is  reported  to 
have  received  the  contract  to  repair  the  Poster's  Ferry 
bridge  at  $6,150. 

Macleod,  N.  W.  Ter. — Press  reports  state  that  the 
replacing  of  the  bridge  washed  away  by  the  freshets 
is  being  agitated. 

Artemus,  Ky. — It  is  stated  that  the  Co.  Comrs.  will 
soon  receive  bids  at  Knox  for  the  construction  of  a 
$15,000  bridge  375  ft.  long  across  Cumberland  River 
at  Artemus. 

Lethbridge,  N.  W.  Ter. — According  to  reports  the 
bridge  which  was  destroyed  by  the  floods  last  month 
may  be  replaced  in  the  near  future. 

Orafton,  Pa. — J.  J.  Neel,  the  Comr.  appointed  by 
the  Co.  Court  to  report  on  the  condition  of  the  bridge 
at  Grafton,  reports  in  favor  of  removing  present  struc 
ture  and  constructing  a  steel  bridge  at  an  estimated 
cost.  Including  the  removal  of  present  structure,  of 
$11,560. 

Ft.  Plain,  N.  Y. — Bids  will  be  received  at  Albany  by 
Chas.  S.  Boyd.  State  Supt.  of  Pub.  Wks.,  until  July 
10  for  constructing  a  bridge  across  Otaquago  Creek, 
in  Ft.  Plain. 

Craig,  Mont. — Bids  will  be  received  by  the  Comrs.  of 
Clarke  &  Lewis  Co.  until  July  19  for  constructing  a 
steel  or  combination  bridge  across  Missouri  River  at 
Craig.  Plans  and  strain  sheets  are  to  be  furnished 
with  bids.     Sidney  Miller,  Co.  Clk.,  Helena. 

St.  Clairsvtlle,  O. — Bids  will  be  received  by  the  Bd. 
of  Co.  Comrs.  until  July  24  for  furnishing  material 
and  constructing  the  "stone  substructure  of  a  bridge  on 
McMahons  Creek  Pike,  in  Poultney  Township.  M. 
Aldredge,  Co.  Aud. 

Noblvsville,  Ind. — Bids  will  be  received  by  the  Bd. 
of  Co.  Comrs.  until  July  8  for  furnishing  and  con- 
structing a  steel  bridge,  50ft.  span,  and  a  steel  bridge. 
65-ft.  span,  across  Stony  Creek  near  Dublin  ;  also  a 
steel  bridge,  52-ft.  span,  across  Mud  Creek  near  Fish- 
ers Station.     J.  A.  Mitchell,  Engr. 

North  Loup,  Neb. — It  is  stated  that  bids  will  be  re- 
celved  by  the  Co.  Comrs.  at  Ord  until  July  15  for  con- 
structing a  320ft.  bridge  across  North  Loup  River, 
about  2  miles  northeast  of  North  Loup.  Address  Co. 
Clk. 

Erie,  Kan. — Bids  will  be  received  by  the  Co.  Comrs. 
until  July  12  for  constructing  3  steel  bridges,  to  be 
located  as  follows :  1  across  Village  Creek,  the  main 
span  to  be  65  ft.  long,  the  northern  approach  40  ft. 
and  the  southern  approach  65  ft.  long  ;  1  across  Neo- 
sho River,  the  main  span  to  be  125  ft.  long,  the  north- 
ern approach  28  ft.  and  the  southern  approach  36  ft. 
long ;  and  1  across  Neosho  River,  the  main  span  to  be 
150  ft.  long,  the  east  approach  75  ft.  long  and  the 
west  approach  30  ft.  ioijg.     B.  W.  Garvin,  Co.  Clk. 

Newark  N.  J. — Bids  will  be  received  by  the  Bridge 
Com.  of  the  Co.  Bd.  of  Chosen  Freeholders  until  July 
7  for  constructing  the  following  bridges :  Stone  abut 
ments  and  steel  beam  bridges  on  Turrell  Ave.  and 
.Meadow  Brook  Lane.  South  Orange  ;  culvert  on  Avon- 
dale  Road,  Nutley  :  extension'  of  steel  superstructure 
and  brick  bridge  on  Glenwood  Ave.,  Bloomfield ;  stone 
abutments  and  steel  beam  bridge  on  Cross  St.,  Mont- 
clalr;  also  for  2,000  ft.  of  24-ln.  stoneware  pipe. 
Jas    Owen,  Co.  Engr. 

Allentown,  Pa. — It  is  stated  that  the  b'uildlng  of  a 
bridge  from  the  10th  to  the  6th  Ward  Is  being  agi- 
tated. 
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CiaruHMfi.  I). — Tb*  MUmI  &  Erie  Transportation 
r«.  has  aaked  th«  Co.  Oomrs.  for  p»Tml«slon  to 
rtiMHthf  asd  leaxtbra  ib«  following  brldg<>$ :  Koss 
Afe..  Oook  AT«u  Srf  St-  fariharf.  I"au»l«-k  KiMid  and 
■t  AV*.  atractuivs. 


r'allnf --  D.  C. — A  bill  ha«  passed  both  the  noose 
■ad  SaMCT  aalkorisiBs  Ibe  W.  Kllubeth  &  Dravos 
Ian  HlMn  IV  to  eoaatrurt  a  bridge  aontss  Monon- 
Vikda  KlTcr.  ta  rntkajrlTanla. 

,   Pa. — Local   pr««a    reiMrtk   slate   that 
of  the  Philadelphia  KapM  Transit  Co. 

J  plana  for  a  bridee  which  will  replace 

It  aOvcnre  at   Market  St. 

»"•. — See  "Electric  Itallwa.vs." 

Ja»«t»«.  fVtr. — Cti;   Engr.    Homunt   has  prepared 

aad   apeclflcatlono    (or   constructing   a    viaduct 

_  MoataiNDenr  Ave.  cruaslng  as  a  solution  of  tbe 

Urn  of  allowing   the   Sonthem   I>aclfic   K.    It.   to 

i  aore  tracfca  on  the  avenae. 

ifaiisnJ.  Ia4.— The  ilhuse  and  Senate  bare  passed 
a  Mil  anthorislng  the  N.  Y.,  I'blcagu  &  St.  I^ouis  and 
tka  CklcafS  ft  St.  Lonls  K.  Us.  to  construct  a  bridge 
acroaa  CalnBet  Rlrer  at   llamnnind. 

Mae»«a<a<r».  H'.  Vo.  -The  Soulh  Morgantown 
BrMge  *  lBpr\>Tement  Co.  has  been  ini-orporated,  with 
■  cwltal  of  f.V>.i)UU.  for  the  purpose  of  Improving  the 
aaawra  part  of  .Morganiown  by  building  bridges  and 
pavlac  and  constructing  roads. 

Mt4/mri,  On. — C.  D.  Kedloger  Is  reported  to  have 
sfcand  tlM  coattsrt  to  coaatract  a  2-span  steel  bridge. 
110  ft.  kiiW.  acraas  Bear  Creek  at  7th  St., 


tor  tSvSW. 

AMmt.   O. — The   Northern    Ohio  Traction   Co.    has. 
aceardlBs   to   reports,   awarded    the   contract   to   con- 
a  (oarrete  and  steel  viaduct  across  Cujrahoga 


Btrer  at   tb*  gurcc.  2  miles  above  this  city,   to  the 
Anertan  Kteg  BrMs*  Co..  of  Cleveland,  for  fSO.OtX). 


_    X    J. — Bida  will  be  received  at   Paterson 

■BUI  Jl^jr  8  hi  the  West  Mllford  &  Wayne  Bridge 
CMhalttccB  of  the  Bd.  of  Co.  Chosen  t  reebolders. 
iMvU  Wtckham  and  Uarret  llerdan,  Cbuio..  respect 
IvelJ,  for  coasimcting  the  folluwhig  bridges :  Steel 
hcajB  aad  concrete  arch  bridge  with  luacudam  road- 
war  on  the  falerson  and  Hamburg  Turnpike  above 
Sauth  MUl*.  West  Mllford  Townshli).  and  a  steel  beam 
aad  brick  arch  bridge  with  macadam  roadway  In 
Wayne  Township.  Wm.  L.  Whitmore,  Co.  ICngr.,  Km. 
:»,  Saviogs  Institute  lildg..   i'aterson. 

A'aswM  Cilg.  A«n. — A  bill  has  itassed  the  Senate 
aatbortalag  the  construction  of  a  bridge  across  Mls- 
■uori  Rlrer.  about  0  miles  north  of  the  Kaw  Uiver  in 
MjraadMta  Co.,  Kan.,  and  Clay  Co..  Mo.,  and  to  make 
the  aaa«  a  post  ronte. 

faJatrt.  A'ii. — See  "Electric  Railways." 

SraaAlM.  Jftaa.— lilds  are  wanted  July  T  for  re- 
building bridge  No.  I(!u.  Itrooklyn.  Geo.  W.  Cooley. 
Co.  Sorv..  Minneapolis. 

Hrmcrrillf,  <>.  —  Bids  are  wanted  July  11  for  coh- 
stroctlas  an  ir<jn  bridge  acruss  Mahouiug  Klver  at 
BracerilTe.     Cha«.    H.    .Shelby.    Co.    .\ud.,    barren. 

Trrmvml,  /'a.  — Bids  are  wanted  July  8  for  con- 
slrorliog   :;   Iron   bridges.     J.    II.    Faust.   Secy.,   Tre- 

ITaMaUa.  H.  C. — Bids  are  wanted  July  lu  for  con- 
■Mractlag  a  steel  bridge.     K.  A.   II.  Schroder.  (0.  Cik 

Ul*m  <7or«,  L.  I.,  X.  y.— Local  press  reports  state 
that  tbe  construction  of  a  |:!U,IMH)  iron  bridge  across 
the  lower  lake,  connecting  North  and  .South  Clen 
Cove,  la  hetng  agluted. 

rtktm,  ItL—Tbrn  Highway  Comrs.  of  Pekin  Town- 
ship have  petitioned  tne  County  for  assistance  in  tbe 
cunstmctioa  of  an  iron  bridge  across  Lick  Creek,  es- 
timated ta  <a«t  Sa.000. 

PAVING  AND  ROAOMAKING. 

t'pmrr  Sa»<liukii,  O. — The  County  Comrs.  on  June 
2S  iMd  f32,7W  road   ImproTcment  lionds. 

JTaMJe.  Ala. — Tbe  City  Council  on  June  a?  adopted 
tae  2d  IMat.  paving  scheme,  which  provides  for  the 
pavtug  with  asphalt,  on  concrete  foundatiou,  of  uuiu- 
rrooa  str»«u,  the  paving  with  brick  ou  coucrete  foun- 
AKlsa  of  1  street  and  the  paving  with  brick  ou  saud 
<— datton  of  aeveral  strecu;  curbing  for  this  Im- 
"  to  be  of  both  stone  and  of  concrete. 


JfteMawt  (  Uy.  /nd.— 11.  U.  Miles.  City  Engr.,  writes 
that  htat  will  be  received  until  July  21  for  improv- 
iBg  8th  Ht.  by  paving  with  asphalt.  S.SUO  sq.  yds. 

/'•Mdewa.  Cai.- -It  U  stated  that  bids  will  be  re- 
««*T«d  b/  the  City  Clk.  unUI  Jnlv  14  for  fumlshiug 
aa  iBpioved  road  roller,  to  be  delivered  Dec.  1. 

Mmulllon.  <>  --The  Cliy  ('Munrll  ban  sdopted  a  reso- 
taOaa  providing  for  the  paving  with  brick  blocks  of 
rnm,  Tremout.  Uak  and  other  streets:  t6tal  estl- 
^*i.S^  »1*«B.  and  Mill  St..  total  estimated 
coal,  fM.Mft. 

'*r«*.  0«»«.--2I»»  Laaart  County  t'ouncil  has  de- 
eidaito  Maae9ab,00l>  boeds,  for  the  purpose  of  con- 
'*iwafiat  a  ajaiem    of    good    roada    throughout    the 


IIUwmmkr€.  Wi:     l.aca 


prew  reiiorts  state  that  the 


"•nanee  Contracting  Co.  necurcd  the  work  of  parlDK 

S^^?"..?«*^"'  J*'  •   'J'   "™   "•■  ^•»"   y-'  wltl' 
.■  1'  F*-"  ■.'<•■  •"<'   Alfred  Jobnsou  secured  a 

bS?kTt  nOV^^l    •      *'■  "**•  '"'  ^  "'■  ''"^ 

OM^CromwHI.  Boro.  ITe...  1st  Nat.  Bank  illdg.,  Hu 
'ryjf',  "y  "'if'""'"-  """l  ■»">}■  n  <readv*rtl3e: 
■eati  for  fuml.hlng  materials  and  regulating  erad 
t^Md .paving  with  macadam  on  poriTons  or»ev.rRi 
atreXs.  In  all  abQtit  24.230  sq.  yds  sexrRi 


Rrainrrd.  JIinn.  Bids  are  wanted  July  7  for  paving 
with  macadam  of  cruslied  rock,  and  a  curbstone  of 
griiiilte  or  Kettle  Illver  siiudstoiio.  on  Ifront  St  Bids 
iir<-  also  wanted  for  cement  curb  and  guiler  ou 
Laurel  St.      It.  K.   Whiteley,   City  Eugr. 

J/JnN<a|iM<ix.  .l/iNii.  -The  City  Council  has  author- 
IxtHl  the  expenditure  of  approximately  $60,000  for 
lutvliig.  Tbe  paviuK  ordered  belug  sandstone  blocks 
on  tHn.  «>iicrete  foundations  for  :)  streets,  saud- 
sioiie  blocks  on  saud  foundatiuus  for  2  streets : 
brick  ou  0-iu.  i-oucrete  for  2  streols,  and  macadam 
for  1  street. 

Huiraio.  X.  y. — Kids  lire  wanted  July  l.'i  for  paving 
a  portion  of  Woodslde  .\ve.  Francis  G.  Ward,  Comr. 
of  I'ub.   Wks. 

Jcrain  City.  X.  J. — Bids  will  be  received  by  the  Bd. 
of  Street  *  Water  Ctmirs.  until  July  8  for  Improv- 
ing a  portion  of  Oarfleld  and  Wilkinson  Aves.,  re- 
(juiriug  about  21,200  sq.  yds.  of  Belgian  pavement; 
also  for  iiiiprovliig  a  [lortlon  of  Pavonia  Ave.,  re- 
quiring about  1,S:&  sq.  yds.  of  Belglau  paveuieut, 
Ueo.   T.   Kouton,  Clk. 

Xuiiiiltun.  (».  -Bids  will  be  received  by  I'slier  Fisher. 
Villiige  Clk..  until  July  22  for  furnishing  nmterlnl 
and  paving  I'erry  St.  and  Oakwood  Ave.  (about  Ib.- 
IWO  sq.  yds.)  nltli  a  vltrlfled  brick  or  asphalt  block 
on  a  stone  foundation,  or  with  asphalt  block  on  pres- 
ent stone  or  sinul  foundation  on  Terry  .SI.  and  on 
a  crushe<I  stone  fo\indatlon  on  Oakwood  Ave.  C.  K. 
Schwab,    Engr. 

hululh,  J/inn.-  W.  B.  Patton.  City  Kngr  writes 
iliat  bids  will  lie  received  about  July  14  for  pav- 
ing with  sheet  asphalt  and  also  with  Warren's  bl- 
tumiuous  macadam,  about  20,000  sq.  yds.,  on  H. 
Su|H>rlor  St.,  from  8th  Ave.  E.  to  16th  Ave.,  E. 

Ualmton.  Tix- -City  Engr.  C.  G.  Wells  has  sub- 
mitted the  following  estimates  for  Improving  Tre- 
mout St.:  pipe  drain,  which  includes  1,000  ft.  36-iu. 
and  1,425  ft.  30-In.  dralu,  50  catch  basins  ami  1,920 
ft.  12-ln.  connections,  :$13,122;  brick  paving,  16,183 
sq.  yds.,  1,000,(XH)  brick,  removing  old  blocks,  etc., 
»;i6.222. 

MuryaHtuicn,  IV.   Vo. — See  "Bridges." 

I'alimon,  X.  J. — Bids  will  be  received  by  the  Co. 
Bd.  of  Chosen  Freeholders  until  July  7  for  grading 
and  macadamizing  the  Clove  Koad  In  Little  Falls 
Township.     Geo.    W.   Botbyl,    Clk. 

Bids  will  be  received  by  the  Koad  Com.  of  the  Co. 
Bd.  of  Chosen  Freeholders  at  Patersou,  until  July  7 
for  macadamizing  tbe  following  roads;  portions  of 
Jane,  North  3d  and  K.  26th  Sts.,  I'aterson  Saw  Mill 
Kuud,  Wayuc  Township,  and  Broad  St.  and  part  of 
Montclalr  Ave.,  Poinplou  Lakes  Borough.  Jacob 
Geroe,  Chmn.;  Win.  L.  Whitmore,  Co.  Engr.,  Rm.  29, 
Kavlugs  Institution  lildg.,  Paterson. 

Uarbu,  1  a.~  I. Ids  are  wanted  July  7  for  grading 
and  macadamizing  portions  of  3  avenues  and  a  portion 
of  Sprlugdeld  Koad.  Address  \Vm.  Simpson,  Chmn. 
Highway  Com.,  Box  82.  Uarby. 

iff.  J'leasant,  O. — Bids  will  be  received  by  the  Turn- 
pike Comrs.,  care  Jas.  E.  FInley,  Mt.  Pleasant,  until 
July  23  for  grading  and  macadamizing  Mt.  I'leasaut 
Section  and  Long  Itun  i-'ree  Turnpike. 

titeubenvilli .  O. — Bids  will  be  received  by  the  Co. 
Comrs.  until  July  22  for  paving  and  curbing  a  road, 
about  5,200  ft.  Iimg  and  28  to  30  ft.  wide.  C.  .M 
Brown,  Chmn. 

Vclaicarc,  O^-Bids  will  be  received  by  J.  B.  Tag- 
gart,  Co.  Surf.,  IJelaware.  until  July  21  for  con- 
structing the  Cryder  and  Hughes  Koad   Improvement. 

Cliicoijo,  111. — Bids  are  wanted  July  8  for  Improv- 
ing a  portion  of  Blue  Island  -Vve.  by  curbing  and  pav- 
ing with   brick.     John   A.   .May,   Secy. 

t'Incinnoti  O. — The  contract  for  Improving  Au 
gusia  St.  with  granite  has  been  a\v'aided  to  F  H. 
Klrchner,  Cincinnati,   tor  $7,367. 

Dayton,  (). — Bids  are  wanted  July  23  for  paving 
with  bituminous  macadam,  brick  or  sheet  asphalt,  fur- 
nishing and  setting  curbs  on  Maple  St.  Estimated 
quantities :  5.600  sq.  yds.  of  paving,  3,650  lln.  ft. 
straight  curb,  80  llu.  ft.  circular  curb,  etc.  Bids  will 
also  be  received  for  pavlni;  with  bituminous  macadam 
or  macadam,  furnishing  and  setting  curbs  on  Central 
Ave.  Estimated  quantities :  7,370  sq.  yds.  paving  and 
4,425  lln.  ft.  straight  curb,  60  lln.  ft.  circular  curb 
etc.     Itobt.  M.  Ferguson,  City  Compt. 

Ht.  Louis,  Mo. — Bids  will  be  received  by  the  Bd. 
of  Pub.  Improv.  until  July  18  for  furnishing  material 
and  improving  portions  of  numerous  streets,  by  grad- 
ing, preparing  the  road!>cd  for  the  superstructure,  set- 
ting granite  curbing  and  laying  a  vitrlfled  brick  road- 
way, both  on  a  concrete  foundation.  Said  bids  to  in- 
clude a  6-year  guarantee.     Iliram  Phillips,  Pres. 

Long  laland  City,  X.  y.— Bids  will  be,  received  by 
Jos.  Cassldy,  Boro.  Pres.,  until  July  10  for  furnish- 
ing and  delivering  to  the  Bureau  of  Highways  10,000 
cu.  yds.  of  broken  stone  and  screenings  of  trap  rock 
and  limestone. 

Brooklyn,  X.  y.— Bids  will  be  received  by  J  Edw 
Swanstrom.  Bpro  I-res.,  until  July  11  (extension  of 
/?i''L^'"'  '■*8'''at'"K-  grading  and  paving  with  asphalt 
(11.661  sq.  ydsj  on  portions  of  4  streets.  Bids  will 
rfS.,  received  for  regulating,  grading  and  paving 
.>,0«0  sq.  yds  with  granite  on  a  sand  foundation  on 
Mcserole  and  Haterbury  Sts.,  3,370  sq.  yds.  with  mac- 
adam on  Mermaid  Ave.,  and  for  regulating  and  re- 
paving  2,, 00  sq.  yds.  with  Medina  sandstone  on  a  con- 
crete foundation  on  High  and  South  3d  Sts. 

."tV*^.^?.*,!;'*'  /«■--'"•''•  w'"  be  received  by  the  Bd. 
of  Pub.  Wks  until  July  21  for  paving  about  20,300 
sq.  yds.  on   Walnut  St.  with  1   course  No.  1   vitrified 

.L  fii?"  "  ?"\5.'''''if  '""odatlon,  with  Portland  cement 
lop  filler.     J.  K.  Stout,  Chmn, 

b,io''i2'n.'^iH'HT''''*S*,.''*P*""'*  ***'«  """  Main  Bt. 
IS  to  be  paved  with  asphalt.    . 

i«;2^f^'K?i2r'i5'',~T''*  ''^L""'"  Council  has  decided  to 
L^ui,l1'?"V..'"°?,?  'or  'h"  purpose  of  constructing 
additional  sidewalks  and  Improving  the  streets. 

1"uth  Bend,  /nd.— Bids  will  be  received  July  8  by 
the  <  ooperatlve  investment  Co.,  of  South  Bend,  Ed- 
I?  «  »  1°"'  '*??;'', -o. '"•■  'mprovements  on  Bowman 
f.'-l"  '21''^"'*^  ^"''J**^  *<t"-  cement  walk,  3,896  lln 
ft.  cenent  curb,  and  4,0tfr  cu.  yds.  of  excavation 


Vhicaoo,  111. — The  South  Side  Streets  &  Alley  Com. 
has  decided  to  recommend  the  passage  of  an  ordi- 
nance providing  for  the  pavement  of  streets  in  the 
vicinity  of  34tli  St.  between  Kobcy  St.  and  South 
SVestern  Boulevard.  The  improvement  will  cost  $161,- 
000. 

Albany,  X.  Y. — Bids  will  be  received  by  the  Bd.  of 
Contract  &  Supply  until  July  7  for  grading  and  pav- 
ing on  portions  of  3  streets  with  vitrified  paving 
blocks ;  on  a  portlou  of  Beaver  St.  with  granite  blocks 
and  on  a  portion  of  Kobin  St.  with  vltrlfled  fire  clay 
paving  blocks.     Isidore  Waschmau,  Clk. 

Elgin.  111. — A  petition  has  been  granted  by  the  Bd. 
of  l..ocal  Improv.  for  the  paving  of  West  Chicago  St. 
with  brick  at  an  estimated  cost  of  $18,000  to  tbe  city 
and  $5,500  to  street  car  company. 

Fond  du  Lac,  Win. — F.  A.  Bartlett,  City  Clk.,  -writes 
that  it  is  proposed  to  repave  Main  St.,  probably  with 
brick.  Contracts  will  not  be  let  until  next  spring. 
1;.  B.  Parsons,  City  Engr.      Probable  cost,  $40,000. 

East  Grand  Forks,  Minn. — llccorder  Henry  Harm 
writes  that  the  City  Council  has  extended  the  time 
for  letting  contracts  for  about  41,753  sq.  yds.  of  pav- 
ing and  about  21,100  ft.  of  curbing  until  July  15,  and 
will  consider  b.as  on  cedar  blocks,  sandstone,  solid 
granite  macadam,  or  any  other  material.  Plans  and 
specifications  for  cedar  block  and  solid  granite  mac- 
adam paving  and  for  pine,  iiettle  Klver  sandstone, 
solid  granite  curbing  or  combined  curb  and  gutter,  are 
on  file  In  the  offlee  of  the  Mayor ;  parties  bidding  on 
other  materials  to  furnish  their  own  plans  and  speci- 
fications. 

liloomington.  111. — An  ordinance  has  been  passed 
for  brick  pavement  on  Jefferson  St.  Elmer  B'olsom, 
City  Engr. 

-Auburn,  N.  Y. — The  Common  Council  on  June  26 
resolved  to  nave  South  and  Dill  Sts.,  in  all  about 
17.200  sq.  yds.,  with  asphalt. 

Beloit,  Wis. — The  Common  Council  has  given  notice 
that  contracts  are  about  to  be  let  for  grading,  paving 
with  vitrified  brick,  macadamizing  and  setting  stone 
curbing  on  several  streets.     D.  H.  Booster,  City  Clk. 

South  aiens  Falls,  X.  Y. — The  Village  Bd.  Is  stated 
to  have  awarded  to  Perry  S.  Brackett  at  $3.37%  per 
sq.  yd.  the  contract  for  paving  a  portion  (about  1,000 
yds.)   of  the  river  hill  with  granite  block. 

Saglnaiv,  Mich. — The  Bd.  of  Estimate  Is  stated  to 
have  approved  an  Issue  of  $5,000  east  side  street  im- 
provement bonds  and  .$20,000  west  side  street  Im- 
provement bonds. 

Rochester  N.  Y. — The  Common  Council  on  June  24 
passed  final  ordinances  for  macadam  pavement  on 
Brunswick,  Somerset  and  Tacoma  Sts. ;  also  for  ce- 
ment walks  on  Temple  and  Van  Stallen  Sts. 

.ivondale,  Ala. — See  "Railroads." 

.illentotcn.,  Pa. — The  Comrs.  of  Whitehall  Township 
have  decided  to  build  a  road  on  Helfrich  Spring  route 
from  Allentown  to  W.  Coplay.  Estimated  cost,  $25,- 
000.  .  -p     , 

Schenectady,  X.  Y. — An  ordinance  for  grading,  pav- 
ing and  curbing  Devine  St.  has  been  adopted  by  the 
(Common  Council. 

<  Incinnati,  O. — I'he  County  Comrs.  have  adopted  a 
resolution  asking  Co.  Engr.  King  to  submit  estimates 
for  the  improvement  of  Carthage  Pike  between  Mit- 
chell and  .Spring  Grove  Aves. 

Trenton,  X.  J. — Local  papers  ([uote  State  Comr.  of 
Pub.  Koads  Henry  J.  Budd  as  having  stated  that  it  is 
expected  to  build  nearly  200  miles  of  State  roads  In 
.New  Jersey  this  year. 

Camden,  X.  J. — The  Bd.  of  Freeholders  has  re- 
jected ail  bids  opened  June  25  for  stoning  .Sandy  Lane 
(or  a  distance  of  2.2  miles  (the  lowest  bid  being  $16,- 
419).  and  new  bids  will  be  opened  July  9.  Edw  S 
Dobbs,  Chmn.  of  Stone  Koad  Com. 

Loir  ell,  Mass. — The  Street  Com.  has  voted  to  rec- 
ommend the  appropriation  of  $69,105  for  the  paving 
with  asphalt  and  macadam  of  certain  streets. 

ll-atertot«n,  X.  y.— The  Bd.  of  Pub.  Wks.  on  June 
23  adopted  a  resolution  for  the  paving  of  State  St. 
from  Smith  block  to  Pleasant  St.  with  bituminous 
macadam,  at  a  total  estimated  cost  of  $42,113. 

Xlagara  Falls,  X.  Y. — Local  press  reports  state  that 
plaiis  are  under  consideration  for  extensive  asphalt 
paving  in   the  business  portion  of  the  city. 

Tof.oma,  Wash. — Local  press  reports  state  that  the 
Northwest  Bridge  Co.,  known  as  Mill  &  Tweeden,  se- 
cured the  contract  for  paving  a  portion  of  1  St.  with 
bituminous  macadam  for  $37,409. 

Indianapolis,  Ind. — The  contract  tor  resurfacing 
with  asphalt  the  roadway  of  a  portion  of  Washington 
St.  Is  stated  to  have  been  awarded  to  the  Western 
Construction  Co.  at  $6.46  per  lin.  ft. 

Toronto,  Ont. — Local  press  reports  state  that  the 
following  asphalt  paving  contracts  have  been  awarded 
to  the  Forest  City  Paving  Co.,  of  London.  Ont.  •  Pern 
Ave  $8,100;  Phoebe  St.,  $6,200;  Spadlna  Ave.,  Queen 
to  College,  $43,400 ;  Spadlna  Ave.,  Baldwin  to  Col- 
lege, east  side,  $8,000 ;  west  side,  $5,900. 

Washington,  X.  J.— The  voters  of  Washington 
Township  have  voted  10  make  application  for  7  more 
miles  of  macadam  roads,  and  authorized  the  Town- 
ship Com  to  borrow  money  to  pay  10  per  centum  of 
the  cost  thereof. 

Xorwlch,  X.  y — Plana  and  specllicatlons  have  been 
prepared  tor  paving  old  Lock  St,  with  brick  to  a  width 
of  .i2  ft.      Estimated  cost,  $5,555  to  $7,000. 

Buffalo,  X  y.— The  lowest  bids  opened  June  26  for 
paving  Bradley  St.  are  reported  to  have  been  from  the 
German  Uock  Asphalt  Paving  Co.  at  $8,730  for  asphalt 
and  from  L.  H.  GIpp  at  $8,700  to  $8,999  for  firick, 
according  to  the  kind  desired. 

■,n¥.-  *"•  ^'''"•*.  l}l- — Bids  are  wanted  July  8  for  25.- 
200  sq.  yds.  of  vitrified  brick  paving,  cement  grouted, 
on  concrete  foundation  ;  9,900  lln.  ft.  stone  curbing, 
etc.     L.  L.  Harper,  Chmn.  Bd.  Local  Improv 
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Akron,  O. — Bids  are  wanted  .luly  12  for  paving 
Byers  Ave.  with  brick  or  block  asphalt,  about  3,000 
sq.  yds.     J.  W.  Payne,  City  Engr. 

Wilkeabarrc.  Pa. — This  city  has  readvertlsed  for 
bids,  to  be  opened  July  7,  for  resurfacing  certain 
streets  with, asphalt.     Fred.  H.  Gales,  City  Clk. 

Vhivayo,  111. — Bids  are  wanted  July  9  for  Improv- 
ing certain  streets  by  curbing  and  brick  paving.  V. 
\V.  Blocki,  Comr.  of  Pub.  Wks. 


Aahland.  Wis. — M.  T.  Dozer,  City  Engr.,  writes  that 
the  time  for  receiving  T)lds  for  macadam  paving  has 
been  extended  to  July  15. 

St.  Louis,  Mo. — Bids  will  be  received  by  Isaac  S. 
Taylor,  Uir.  of  Wks.,  until  July  7  for  lagoon  grading, 
revetment  and  drains  ;  also  for  7,000  Un.  ft.  of  mac- 
adam roads.     Richard  H.  Phillips,  Ch.  Engr. 

Detroit,  Mich. — Bids  for  paving  in  several  streets 
were  opened  June  24,  the  lowest  In  each  case  being  as 


follows  :  Vlnewood  Ave.,  cedar,  J.  Mercer,  $8,792,  $1.43 
per  yd.  ;  Forest  Ave.,  brick,  W.  Lappin,  $12,073.  $1.91 
per  sq.   yd.  ;   Hastings   St.,    brick,    \V.    Lappin,   $8,368, 


81.08  per  sq.  yd.  ;  24th  St.,  cedar,  J.  Porath.  $12,854, 
$1.45  per  sq.  yd.  ;  Humboldt  Ave.,  cedar,  J.  Porath, 
$7,887,  $1.56  per  sq.  yd. ;  Congress  St.,  cedar,  W.  B. 
Linnane,  $9,086,  $1.53  per  sq.  yd.  ;  Labrosse  St.,  ce- 
dar, W.  K.  Linnane,  $8,062,  $1.49  per  sq.  yd.  ;  St.  Au- 
bin  Ave.,  cedar,  Henry  Merdian,  $8,726,  $1.42  per 
sq.  yd. 

Oshkosh,  Wis. — The  Council  has  awarded  the  con- 
tracts for  paving  Algoma  St.  to  Harding,  Nelson  & 
Johnson,  of  Racine,  for  brick  between  Bond  and  Light 
Sts.  at  $2.39  per  sq.  yd.,  and  to  the  Barber  Asplialt 
Paving  Co.  for  asphalt  between  Light  and  Jacksen 
Sts.  at  $1.98  per  sq.  yd. 

The  Council  has  voted  to  issue  street  impi-ovement 
bonds  to  the  amount  of  $10,000. 

Superior,  Wis. — Local  press  reports  state  that  the 
following  bids  were  opened  recently  for  repaving 
Tower  Ave.  with  cedar  blocks :  a,  setting  curb,  per  ft. ; 
6,  oak  lumber,  per  thousand ;  c,  gravel,  cu.  yd.  ;  d, 
white  pine,  thousand :  e,  hemlock,  thousand ;  f,  old 
plank,  relaying,  thousand ;  i),  cedar,  sq.  yd.  :  Burke 
Bros.,  of  Superior,  a  8  cts.,  b  $30,  c  95  cts.,  d  $26,  e 
$21,  /  $6.50,  a  80  cts.  :  P.  McDonnell,  of  Duluth,  a  15 
cts.  ;  ft  $35,  0  $1,  d  $23,  e  $18,  f  $7,  g  79  cts.  The 
contract  is  stated  to  have  been  awarded  to  Burke 
Bros.,  their  total  bid  being  estimated  at  about  $55,000. 

Elizabeth,  N.  J. — City  Surv.  W.  H.  Luster,  Jr., 
writes  that  the  following  bids  were  opened  June  16 
for  paving  a  portion  of  Fulton  St.  :  A.  J.  R.  Shanley. 
2&  Exchange  PI.,  Jersey  City,  $39,967;  B,  Jas.  J. 
Poth.  Elizabeth.  $40.820 ;  C.  W.  J.  McCloud,  Eliza- 
beth, $43,331;  D,  Van  Duzen  &  Oliver,  New  Bruns- 
wick. $46,930  :  E,  Chas.  Wagner,  Jersey  City,  $42,383. 
For  detail  bids  see  accompanying  table: 
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Bridgeport,  Conn. — City  Clk.  E.  T.  Buckingham 
writes  that  the  following  bids  were  opened  June  23 
for  furnishing  and  laying  about  8,500  sq.  yds.  of 
brick  pavement :  a.  Mack  block ;  6,  Mack  brick ;  c. 
Porter  block ;  d.  Porter  brick ;  v,  Syracuse  brick : 
Sllllman  &  Godfrey.  Brldgeirort,  a  $2.80,  b  $2.78,  i; 
$2.76,  d  $2.73,  c  $2.70  ;  B.  D.  Pierce,  Jr.,  Co.,  Bridge- 
port, b  $2.85,  d  $2.80,  e  $2.80;  C.  W.  Biakeslee  & 
Sons,  New  Haven,  Conn.,  6  $2.79,  d  $2.72ya,  c  $2.71V4; 
Frank  L.  Pidgeon.  Saugertles,  N.  V.,  o  $2.08,  6  $2.66 
wire  rut,  c  $2.25.  d  $2.40  wire  cut  (awarded),  e  $2.61 
wire  cut  or  straight  edge. 

New  York,  N.  Y. — The  following  bids  were  opened 
June  30  by  Jacob  A.  Cantor,  Pres.  Boro.  of  Manhat- 
tan, for  aspliait  block  pavement  on  a  concrete  founda- 
tion :  A.  Hastings  Pavement  Co.,  25  Broad  St.,  it.  Lake 
Erie  Asphalt  Block  Co. ;  C,  Continental  Paving  Co.  : 
Broadway,  from  187th  St.  to  Dyckman  St.  line. 

Items  and  Quantities.                A.  B.          C. 

Asph.  blk..  26,808  sq.  yds $1.58  $2.30  $1.59 

Concrete.  5,124  cu.  yds 6.00  5.50       6.40 

New  curb,  6,250   lin.  ft 90  1.00         .95 

Old  curb,   1,250  lin.  ft 40  .35          .45 

Audubon  Ave.,  from  Kingsbrldge  ltd.  to  173d  St. 

Asph.   blk.,    8,768  sq.    yds $1.79  $2.30  $1.59 

Concrete.    1,636  cu.    yds 6.00  5.50       6.80 

New  curb,  1,500  Iln.  ft 90  1.00         .95 

Old  curb.  2,138  lin.  ft 40  .35          .45 

.Mbany,  N.  Y. — The  following  bids  were  opened 
June  28  at  the  ofBce  of  Edw.  A.  Bond,  State  Engr. 
and  Surveyor,  for  public  highway  Improvements  : 

Local 
Bidder.  stone. 

Whltmore,   Rauber  &  Viclnus.    $61,500 

Harry  L.   Smith 53,700 

Anderson,  Thomas  &  Brown.     52,200 

.  J.  Dunfee  &  Co 53,900 

Wm.   B'uiier    21,800 

Brayer  &  Albraugh 19,369 

Harry   L.    Smith 21,375 

Anderson,  Thomas  &  Brown .   ■  20,400 
.  John  Dunfee  &  Co 17,990 


ca 

A  

B  

C  

D  

E  

St.  Louis.  Mo. — The  following  bids  were  opened  June 
10  for  reconstructing  Laclede  Ave.  from  Grand  Ave. 
to  Kingshighway  Boulev. :  a=8  Mr;* 

Items  and  Quantities.  ^  s  .    .S3  ^:»." 

Taklng   up   old   gutter   and  crosswalk      .    O     £>*^*' 
pave.,    hauling,    etc.,    per   square    of    22  ■*     ° 

100  ft.,  671  ft $3.00       $3.00 

Filling  with  new  macadam,  per  square 

of  fOO  cu.  ft.,  145  cu.  ft 4.00         4.00 

New  Port,  cement  concrete,  6-in.  deep, 

laid,  per  square  of  100  ft.,  671  ft. .  .        9.20         9.00 

New  limestone  curb,  furnished  and  set, 

per  lin.  ft.,  4,542  lin.  ft 60  .70 

Old  curb  reset,  per  ft.,  3,634  iin.  ft..  .10  .10 

Rem.  portions  or  roadway  pave,  above 

frade  of  found.,  per  square  of  100 
t..  2,291   ft 3.00         2.50 

Placing  fine  concrete  lin.  thick  on 
portions  of  roadway  having  found, 
of  old  macadam,  per  square  of  100 

ft.,   2.291  ft 1.50 

Vlt.  brick  paving  on  base  tif  sand.  In- 
clusive    of     expansion     joint,     per 

square  of  100  ft.,  2,962  ft 18.66       16.50 

Totals    , $77,435  $70,212 

Bids  for  the  reconstruction  of  several  other  streets 
were  opened  at  the  same  time  and  were  as  follows  on 
the  principal  items  :  a,  per  iin.  ft.  for  granite  curbing 
6  in.  thick  and  16  in.  deep  on  concrete  foundation  ;  6, 

fier  square  of  100  ft.  for  Portland  cement  concrete  6 
n.  deep,  laid  complete  ;  c,  per  square  of  100  ft.  tor 
vitrifled  brick  paving  laid  on  a  base  of  sand ;  d,  total : 

Morgan  St. — Parker-Washington  Co.,  a  $1.07,  6 
$8.50,  c  $16.50,  d  $37,579  ;  R.  F.  Conway  &  Co.,  a  $1, 
6  $9.20,  o  $16.02,  d  $37,365. 

I^awton  Ave. — -R.  B'.  Conway  &  Co.,  50  cts.  per  ft. 
for  4-in.  limestone  curbing,  c  $18,  d  $39,132  ;  Parker- 
Washington  Co.,  4-ln.  limestone  curbing  65  cts.,  e 
$16.50,  d  $39,513  ;  Gllsonite  Const.  Co.,  55  cts.  for  4» 
In.  limestone  curb,  c  $16.50,  d  $37,811. 

Leonard  Ave. — Morey  Eng.  &  Const.  Co.,  o  $1.10,  6 
$Tf  c  $13.98,  d  $19,931 ;  R.  F.  Conway  &  Co.,  a  $1,  ft 
$9.20,  c  $16.02,  d  $22,611. 

Cardinal  Ave. — Fruin-Bambrick  Const.  Co.,  a  $1.05, 
h  $9,  c  $18.50.  d  $18,521  :  Morey  Eng.  &  Const.  Co., 
a  $1.10,  b  $7,  0  $13.93.  d  $15,016 ;  Parker- Washington 
Co.,  a  $1.07,  6  $9.  c  $16.50,  d  $17,418  :  R.  F.  Conway 
&  Co.,  a  $1,  b  $9.20,  c  $16.02,  d  $17,092. 

Compton  Ave. — Morey  Eng.  &  Const.  Co.,  a  $1.10. 
6  $7,  c  $13.73,  d  $16,447  ;  Fruln-Bambrlck  Const.  Co.. 
a  $1.05,  6  $9.  c  $18.50.  d  $20,385;  R.  F.  Conway  & 
Co..  a  $1.  ft  $9.20.  c  $16.02,  d  $18,816:  Parker-Wash- 
ington Co.,  a  $1.07,  6  $9.  c  $16.50,  d  $19,180. 

Boyle  Ave. — R.  F.  Conway  &  Co.,  $1  per  ft.  tor 
granitoid  curb  and  gutter  3  ft.  -wide,  6  $9.20,  o  $18, 
d  $15,017 ;  Parker-Washington  Co.,  $1.10  for  gran- 
itoid curb  and  gutter,  6  $9,  c  $16.50,  d  $14,579. 


Road. 

W.  Henrietta, 

Monroe    Co., 

6.23  miles. 

Scottsvllle, 

Monroe    Co., 

2.25  miles. 


Catsklll, 

Tompkins  Co., 

1.86  miles. 


John  Dunfee  &  Co 13,600 


■i 


Brayer   &  Albraugh 30,988 

Chambers  &  Grady 34,786 

Casey  &  Murray 34,800 

Harry  L.   Smith 30,765 

John   Dunfee  &  Co 28,757 

Anderson,   Thomas  &  Brown.  33,400 

Brayer  &  Albraugh 68,485 

Swan  &  Murray 63,795 

Harry    L.    Smith 60,000 

John  Dunfee  &  Co _  .  .  29,757 

Anderson,   Thomas  &  Brown.  55,555 

H.   M.   Cowles    29,500 

■  Casey  &  Murray 31,500 

Lauer  &   Hagaman 30,000 

Harry  L.    Smith 25,000 

John  Dunfee  &  Co 27,876 

Anderson.   Thomas  &  Brown.  32,000 

Thomas  Hollhan    29,410 

■  Casey  &  Murray 26,900 

■  H.    I^.    Cowles 26,000 

Lauer  &  Hagaman 27,215 

Harry   L.   Smith 20,000 

John  Dunfee  &  Co 25,427 

Anderson,  Thomas   &  Brown.  29,100 

^  Thomas    Hollhan    26,390 

Lestershlre, 

Broome   Co. 

2.5  miles. 

Rochester,  N.  Y.,  is  given  as  the  address  of  all  bid- 
ders except  the  following  :  Harry  L.  Smith.  Long  isl- 
and City;  Anderson,  Thomas  &  Brown,  Glens  Falls; 
J.  Dunfee  &  Co.,  Syracuse  ;  Swan  &  Murray,  Elmira ; 
Crary  Sons  Co.,  New  York. 

Brooklyn,  N.  Y. — Bids  were  opened  July  2  by  the 
Boro.  Pres.  for  asphalt  paving  on  18  streets.  The 
largest  bids  were  as  follows  :  On  Herkimer  St.  from 
Nostrand  Ave.  to  Albany  Ave. :  A,  Uvalde  Asphalt 
Paving  Co.  ;  B.  Century  Construction  Co.  :  C,  Matthew 
T.  Meagher ;  D,  Cranford  Co. ;  E,  Brooklyn  Alcatraz 
Co. ;  F,  Interstate  Paving  Co. ;  G,  Green  Rfver  Asphalt 
Co.: 

Curb. 


Clifton, 

Monroe    Co., 

3.62  miles. 


Scottsvllle, 

Sec.  2, 

Monroe    Co., 

7.53  miles. 


Webster, 

Sec.  5, 

Monroe    Co., . 

3.39  miles. 


Webster, 

Sec.  4, 

Monroe    Co., 

2.87  miles. 


(  Crary  Sons  Co 30,203 

1  John  Dunfee  &  Co.  . . 26.000 
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.25       .70     .25 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Gallipolis,  O. — Bids  will  be  received  by  Qeo.  F. 
Bovle,  City  Clk..  until  July  15  for  a  25-year  franchise 
to  construct  and  install  an  electric  light  plant,  and  fur- 
nish and  .".ell  electricity  for  power,  heat  and  lighting 
purposes,  and  for  furnishing  the  city  for  a  period  of 
10  years  with  the  following  lights :  100  alternating 
current  6.6  amperes  enclosed  arc  lamps :  10  3-glower 
1.2  ampere  220-volts  Nernst  lamps ;  50  16  c.  p.  incan- 
descent lamps. 

Whcaton,  III. — See  "Schools." 

Santo  Fe,  N.  M. — The  Capitol  Light  &  Power  Co. 
has  been  incorporated,  and  according  to  report  will  de- 
veloD  the  water  power  of  Pecos  River.  A.  R.  Gibson, 
Pres.  Consolidated  Copper  Co.,  la  reported  Interested. 


Manchester,  O. — The  citizens  are  stated  to  have 
voted  to  issue  $7,000  lx>nd8  for  an  electric  light  plant. 

Orafton,  W.  Va. — The  Grafton  Gas  &  Electric  Light 
Co.  iB  stated  to  have  decided  to  expend  about  $10,000 
in  improvements. 

Ft.  Dodge,  la. — The  controlling  Interest  in  the  Ft. 
Dodge  Light  &  Power  Co.,  Including  the  Ft.  Dodge  St. 
Ry.,  is  reported  to  have  been  sold  to  Healjr  Bros.  * 
Kelleher.  of  Ft.  Dodge.  The  property  Includes  gas  and 
electric  light  plants,  and  3  miles  of  street  railway.  It 
is  reijorted  that  the  new  management  contemplates 
Important  Improvements. 

Lebanon,  Tenn. — Engr.  Granbery  Jackson,  of  Tulla- 
homa,  Tenn..  writes  that  the  contract  for  electric 
light  improvements  has  been  awarded  to  J.  E.  Mott 
&  (-'o.,  of  Huntington,  Ind.,  for  $4,911.  The  contract 
includes  SO  H.-P.  boiler  (Atlas),  75  H.-P.  engine. 
Stillwell  heater  and  feed  pump,  50  Kw.  alternator,  30 
arc  lamps  with  transformer,  etc..  Installed  and  In 
operation. 

Milwaukee,  Wis. — See  "Business  BulldlDgs." 

.Son  Jose,  Cat. — ^The  Globe  Light  &  Power  Co.  has 
been  incorporated,  with  a  capital  of  $200,000,  for  the 
purpose  of  securing  water  rights  and  for  building  a 
power  plant  for  the  generation  of  electricity  In  the 
high  Sierras.  J.  R.  Curnaw  and  H.  \V.  McComas,  of 
San  Jose,  are  among  the  directors. 

Whittier.  Gal.— 3.  C.  Hiatt,  of  Whlttler,  Is  stated 
to  have  secured  a  franchise  for  the  construction  of  a 
gas  plant. 

Altoona.  Pa. — It  Is  reported  that  the  Mountain  City 
Gas  Co.,  recently  Incorporated,  will  construct  a  gas 
plant  to  cost  $300,000. 

Bloomsburg,  Pa. — A  franchise  is  stated  to  have 
been  granted  to  the  Irondale  Electric  Light,  Heat  & 
Power  Co. 

Hoopeston,  III. — J.  W.  Tllford,  representing  the 
Chicago  Building  &  Construction  Co.,  230  Lake  St.. 
Chicago.  Is  reported  Interested  In  the  construction  of 
a  gas  plant. 

Washington.  D.  C. — The  Chesapeake  &  Potomac 
Telephone  Co.  Is  reported  to  have  completed  plans  for 
about  7  miles  of  new  conduits. 

Mcllac,  Qa. — See  "Water." 

Baker  City,  Ore. — The  Consolidated  Power  Co.  has 
been  incorporated;  capital,  $100,000.  Incorporators: 
Frank   S.   Ballllc,   H.    S.   Bowen  and  John   L.   Band. 

Waco,  Tex. — See  "Water." 

Crockett,  Tex. — The  plant  of  the  Crockett  Light  & 
Ice  Co.  Is  reported  to  have  been  destroyed  by  fire 
June  23. 

St.  Cloud.  Minn. — Tlie  St.  Cloud  Light  &  Power  Co. 
has  been  incorporated ;  capital.  $32,000.  Incorpo- 
rators: Albert  C.  Cobb,  J.  O.  P.  Wheelwright  and 
C.  E.  Johnson,  of  Minneapolis. 

Weslerlji.  It.  T. — The  citizens  are  i-eported  to  have 
voted   In   favor  of  municipal  electric  lighting. 

Hiintsvillr.  Aid. — R.  C.  Brickell  and  associates  are 
stated  to  have  purchased  the  plant  of  the  Hunts- 
vllle  Gas  Light  Co.,  and  will  make  extensive  Im- 
provements. 

Allentojen.  Pa. — The  power  house  of  the  liChlgh  Val- 
ley Traction  &  Allentown  Electric  Light  Co.  Is  stated 
to  have  been  destroyed  by  Are  July  1.  Two  550-H.-P. 
cross  compound  engines.  13  dvnamos.  an  alternating 
machine  and  7  boilers  are  also  reported  to  be  In- 
cluded In  the   loss. 

Brooklyn,  N.  Y. — See  "Public  Buildings." 

Newcastle.  N.  B. — Bids  are  wanted  by  R.  T.  D.  Ait- 
kin. Town  Clk..  until  July  22  for  an  electric  lighting 
system    exclusive   of   boilers.        Willis    Chlpman,    Ch. 
J,  Engr.,  103  Bay  St.,  Toronto,  Ont. 

Orafton,  W.  Va. — See  "Water." 

New  Orleans.  La. — The  Dock  Bd.  is  stated  to  have 
granted  the  New  Orleans  Lighting  Co.  permission  to 
lay  a  gas  pipe  from  some  point  on  the  banks  of  the 
river  In  the  1st  District  to  a  point  on  the  Algiers  side. 

Charles  City,  la. — The  Charles  City  Lighting  &  Htg. 
Co.  has  been  Incorporated ;  capital,  $75,000.  Geo.  E. 
May,  Pres. ;  H.  V.  Pusoii,  Secy. 

Ilockford.  III. — J.  A.  Walker  and  Fred.  K.  Houston, 
of  Rockford,  are  reported  to  have  petitioned  the  Coun- 
cil for  a  franchise  for  a  heating  plant. 

Rochester,  N.  Y. — The  Bd.  of  Contract  is  stated  to 
have  awarded  to  the  Rochester  Gas  &  Electric  Co.  the 
contract  to  light  the  city  for  5  years.  The  new  con- 
tract price  Is  at  the  rate  of  21%  cts.  a  night  each  for 
lamps  of  2.000  c.  p.,  or  $78.50  a  lamp  per  yr.,  and  18V4 
cts.  a  night  each  for  1,200  c.  p.  lamps,  or  $66.61  a 
lamp  per  yr.  According  to  the  figures  of  the  City  En- 
gineer the  contract  price  under  the  new  contract  is 
about  $213,616  a  yr. 

ELECTRIC   RAILWAYS. 

Boston,  N.  Y. — The  Bennington  &  Iloosic  Falls  Elec- 
tric R.  R.  Co.  Is  stated  to  have  petitioned  C.  H.  Dixon. 
Highway  Comr.  of  Easton.  for  permission  to  construct 
and  operate  a  surface  railroad  through  Easton  from 
Cambridge  to  Greenwich.  Such  a  road  would  connect 
Hoosick  Fails,  Cambridge  and  Greenwich,  and  would 
be  about  20  miles  In  length. 

Geneva,  O. — The  Council  Is  stated  to  have  granted 
a  franchise  to  the  Cleveland,  PalnesVIIIe  &  Ashtabula 
Uy.  Co. 

New  York.  N.  Y. — The  certificate  of  the  Bd.  of  Rapid 
Transit  R.  R.  Comrs.  granting  permission  to  the  Penn- 
sylvania. New  York  &  Long  Island  R.  R.  Co.  to  con- 
struct a  tunnel  railroad  under  the  City  of  New  York 
and  under  the  Bast  and  North  Rivers,  and  to  main- 
tain a  terminal  station  on  32d  St..  Manhattan  Boro., 
was  filed  with  the  Secretary  of  State  June  26.  It  de- 
fines the  route  to  be  followed  by  the  railroad  and  pro- 
vides that  electricity  shall  be  the  motive  power.  A.  J. 
Cassatt,  Pres.     Robt.  W.  Groff,  Secy. 

Kansas  City,  Kan. — The  Comrs.  of  Wyandotte  Co. 
are  stated  to  liave  granted  a  franchise  to  Wlllard  E. 
Winner  and  other  promoters  of  the  Kansas  City  & 
Topeka  Electric  Ry.  Co. 
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,, ,  tlicA.—H.  F.  Thomas,  of  Allegan.  Is 

rMMHted  iatCKMcd  in  the  cvnstruriion  of  an  electric 
lalhray  between  Granil  Kapids  and  Kalamaioo. 

/•to.  Kam^ — A  charter  U  staled  to  have  been  granted 
to  the  Chanat*  &  lola  Intenjrban  Ky.  Co.  for  a  line 
90  ■!>•■  in  length,     it.  T.  Jones.  I>res..  v'hannte. 

Bt—mtttmrg.  P«. — A  franchise  U  stated  to  baTe  be«n 
graand  to  tbr*  Blooasbatg  *  MUlvUle  Kleciric  Ry.  Co. 

rwitaM.  On. — A  preca  report  stales  that  the  Or«- 
>■•  *  FOrtlBMl  City  Ry.  Co.  wilt  In  the  near  future, 
^  19,000.(100  npon  a  new  svstem  of  trolley  roads. 
"!   Un*  of   which   will   extend   from    Portland 
to  Mrtag  Water,  a  distance  of  about   :t5  miles.        \V. 
H.  HarflHirt.  Ptm..  Portland. 

Ktchmond  >  a. — The  plans  and  spetilicatiiins  of  the 
CIttauw'  Rapid  Transit  Co.  were  died  with  City 
U^a.  Catshaw.  The  plans  are  reported  to  Include 
avlwtaet  to  cost  about  «100,000. 

Wkmtrlf.  il*t*. — The  Selectmen  are  stated  to  have 
granted  tne  Greenfield,  Deerfleld  &  Nortbaniutoii  Si. 
KJr.  Co.  a  right  of  way  through   Kast  Whaiely. 

(-oliiaiWa.  O. — The  ltd.  of  l>ub.  Wks.  is  slated  to 
have  naated  a  franchise  to  the  Columbus,  Newark 
tt  Mmiun  Traction  i^o. 

mritU.    Fin. — .><tone    &    Webster,    of     Boston, 

_  Is  stated  to  have  purchased  the  street  railway 
piopertiea,  and  according  to  reports  will  make  ex- 
tensive Improvements. 

Ummtimaton.  IV.  I  a.  The  Camden  Interstate  Ry. 
Ca  of  tbU  city  is  reported  to  have  sold  all  Its  elec- 
tric Ubco  In  this  city.  Central  City,  Ceredo  and 
KcBora.  W.  Va.,  Catletisburg  and  Ashiaud,  Ky.,  and 
IronlOD,  and  its  elei-tric  lUbt  plants  lu  Iroutou,  .^sh- 
IsBd  and  Ilumlugtou,  to  Juliu  Urabam  and  Kdmund 
MeOairflak,    of    Newvllle,    and    John    J.    Uenry,    of 


radmcmk.  Kp. — A  press  report  slates  that  the  l*a. 
docah  St.  Ry.  *  UgnC  Cu.  will  extend  Its  line  Into 
Mechsnicsburg  acroas  Island  Creek:  also  construct 
a  «te«l    bridge  across    Island    Creek.  ^ 

K.iimtelli.  Pa.— The  West  Kliiabeth  &  Uravosburg 
Bridgv  Co.,  recently  Incorporated,  Is  reported  to 
be  coiMidenBg  the  coustructlou  of  an  electric  rail- 
way fton  the  end  uf  the  I'ittsburg  Itailways  Com- 
IMsy's  Ulassport  division  uiross  the  new  bridge  and 
op  the  Muuoiigahela  Valley  to  Moiiougahela  City, 
a  dUunce  ot  U  miles.  Wni.  T.  I'lercc,  McKeesimrt; 
K.  J.  Aakey.  I'ittsburg,  and  J.  A.  I'ierce.  Elizabeth, 
are  among    the    incorimrators. 

f,r6aaoa.    III.— The  City  Council  is  slated  to   have 

nader   consideration    an   ordinance,  granting  a    fraii- 

ckiae  to  the  St.   Louis,  O'Fallon  &  Lebanon  Electric 
By.  Co. 

.Vrir  York.  X.  Y. — A  permit  has  bi-en  Issued  for  the 
erection  of  a  2-Btory  brick  power  house,  to  be  creiai'd 
by  the  Union  Ry.  Co.,  at  I75th  St.  and  Southern 
^obIcl:  coat,  (20,00a  Architect,  A.  V.  Porter,  621 
Bway. 

rt.  Smilh.  .irk.— About  3  miles  of  electric  street 
railway  Is  now  being  located.  In  market  for  sup- 
plies.    R.  G.  Unnt,  Prea. 

RAILROADS. 

DMmt,  Tcs. — The  International  &  Ureat  Northern 
IL  B.  Co.  has  contracted  with  the  citizens  of  Dallas 
to  eoaatmct  a  branch  line  from  Ft.  Worth  Division 
north  of  Italy  to  Dallas,  a  distance  of  4*)  miles.  It 
la  aiao  reported  that  the  branch  line  which  runs  from 
Kooad  Rock  north  to  Georgetown  is  to  be  extended  to 
Veiaoa.  Tex.,  a  dlsunce  of  about  200  miles,  where 
couoetloo  will  be  made  with  the  Ft.  Worth  &  Denver 
City  aad  the  Blackwell,  Enid  &  Southwestern  llall- 
J.  U.  Trammel,  Ch.  Eugr.,  Palestine. 


mai^.   Me.— The   Madrid    R.    R.    Co.    Is  reported 
fora«d    to   conatmct   a    railroad    in    Phillips   and    in 
TowmaUp  No.  tt.  Franklin  do.     Fletcher  Pope,  Sidney^ 
U.  Haley  and  others,  all  of  I'hillips,  are  the  Incorpo- 
laiora. 

Ca^  OtrurOtam,  Mo. — The  Cape  Girardeau  &  Ches- 
ter R.  B.  Co.  Is  reported  incorporated,  with  a  capital 
of  $«00.000.  i.  A.  Hawkins,  Wm.  H.  Bohnsach  and 
Henry  Hanenschiid  are  among  the  incorporators. 

Portmla,  K.  M. — It  is  stated  that  the  Atchison.  To- 
peka  ft  8aata  Fe  R.  It.  Co.  will  construct  a  line  from 
portaica  to  Albaquerque.  II.  li.  Mudge,  Gen.  Mgr., 
Topeka,  Kan. 

CartAa^,  Mo.— A  charter  has  been  granted  to  the 
Carthage  *  Western  R.  R.  Co.,  of  Carthage:  capital, 
fZTO.OuO.  The  road  la  to  he  a  Mlssonrl  Pacific  ex- 
tensloB  aad  la  to  extend  from  Carthage  to  Asbury,  a 
distance  of  I&  miles,  lacorporatora :  Geo.  J.  Gould, 
New  yorfc.  N.  Y. :  Rnsse]  Harding,  of  St.  Louis,  and 
others. 

Sine  Cyeek,  W.  Va. — It  la  reported  that  a  line  22 
■allea  loag  will  be  ballt  by  the  Blue  Creek  &  Uelva  Ky. 
Co.     Prcstoa   Crowell,   of    Fairmont,    Is    reported    In- 


<«#ato,  Jf.  T. — ^Local  press  reports  state  that  the 
Laekawanoa  B.  R.  Co.  will  expend  about  $75,000  on 
ImproreaeBU  in  Bnllala.     a  J.  Phillips,  Div.  Supt. 

Mameknttr,  Tt. — The  Uanchester,  Dorset  k  Gran- 
ville B.  B.  Co.  la  reported  Incorporated,  with  a  capital 
of  $SM,000,  to  eoostruct  a  ateam  railroad  about  2:i 
■Ilea  lo  length. 

BoiKsiore,  Md. — A  prcaa  report  states  that  the  Suf- 
folk *  Carollaa  B.  B.  Is  to  be  changed  from  a  narrow 
gaoce  lloe  35  miles  long  to  a  broad  ganged  system  7.5 
■lies  loof.  Ad  extenslOD  will  be  ballt  to  Edenton. 
N.  C  aad  asotber  to  Etixabeth  City,  N.  C. 


BariM, 
amtofk. 


Prea.,  Baltimore,  Md. 
Va. 


Wm.  H. 
Henry  Crocker,  Bnpt., 


aHMf.m. — The  Directors  of  the  South  Bide  Ele- 
tad  B.  B.   Co.   are    reported  to  be  considering  the 
*i*«li»  of  expcoding  about  *300.000  In  the  Improve- 
■iBt  of  Ita  line  between  12th  and  43d  8ts. 

Arondale.  Ala. — The  Mayor  and  Bd.  of  Aldermen 
mtr  srated  to  have  granted  the  Seaboard  Air  Line  Ry. 
Ibe  rlcnt  to  lay  tracks  through  the  <:lty.  providnl  the 
foapany  grade,  macadamize  and  curb  the  avenues 
tkraagk  wUch  It  will  pass.  i.  M.  Larr,  Gen.  .Mgr., 
Hsrtasoatb.  Ta. 
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.VCK-  York.  y.  v.— Bids  are  wanted  .Tuly  21  by  the 
Bd.  of  Rapid  Transit  R.  K.  Comrs.  for  the  con- 
struction and  operation  for  a  period  of  35  years,  of 
the  Hklvn.  coimoctlon  of  the  rapid  transit  railway, 
substantlallv  as  described  in  The  Engineering  Rec- 
oni  of  Feb.  0,  1901.  Tbls  work  Includes  loops  at 
City  Hall  and  the  Battery,  New  York,  and  at  Bor- 
ough Hall,  Bklyn.,  aud  tunneling  under  the  East 
River.     Alex.   E.    Orr,    Pres. 

Johnton  City.  7'r«».— The  Ohio  River  &  Charleston 
R.  R,,  extending  from  Johnson  City.  Tenn.,  to  Hunt- 
dale,  N.  C.  Is  reported  10  have  been  sold  to  the 
Southern  &  Western  U.  R.,  of  which  Geo.  L.  Carter, 
of  Bristol,  is  Pres.  The  purchasing  coinpany  is  re- 
ported to  have  authorized  the  Issue  of  $tJOO,000  bonds, 
with  which  to  complete  the  construction  already 
Itegun. 

.V.ir  Oilciiiin.  La. — II.  II.  Pearson,  Jr.,  Pres.  New 
Orleans  Railways  Co.,  Is  stated  to  have  acquired  the 
rights  of  the  Orleans  &  Pontchartraln  R.  R.  Co.  and 
will  at  once  construct  the  line. 

Pittttmrg,  Pa. — Local  press  reports  state  that  the 
Baltimore  &  Ohio  K.  U.  (Jo.  will  expend  about  $1,100.- 
000  on  Improvements  in  the  Pittsburg  district,  includ- 
ing a  $500,000  depot.  J.  M.  Graham,  Ch.  Engr.,  Balti- 
more, Md. 

Denver,  CoJo.— Bids  will  be  received  by  the  Denver 
&  Northwestern  R.  K.  Co.  until  July  10  for  grading 
18  miles  of  roadbed  (divided  Into  sections).  T.  J. 
Mllner,  Ch.  Engr.,  Rm.  18,  Evans  Blk.,  Denver  ;  S.  -M. 
I'erry,  I'res. 

Lufkin,  Tex. — .\n  amended  charter  of  the  Texas  & 
Ixtuislana  R.  R.  Co.  Is  reiiorted  to  have  been  filed  wltli 
the  Secy,  of  State.  The  charter  provides  for  building 
an  extension  of  the  road,  which  now  runs  from  Luf- 
kin. to  Windham,  on  from  Windham  through  the  coun- 
ties of  Angelina.  Nacogdoches,  San  Augustine.  Jasper 
and  Newton  to  the  town  of  Newton,  a  distance  of  about 
7.")  miles.     E.  A.   Frost,  Gen.  Mgr.,  Lufkin. 

PUBLIC  BUILDINGS. 

(Sec  also  Schools  and  Government  Work.) 

Winnipeg,  Man. — Bids  are  wanted  July  9  for  plumb- 
ing the  Post  Office  at  Winnipeg.  Fred  Gellnas,  Secy. 
Dept.  of  Pub.  Wks.,  Ottawa,  Ont. 

Sew  York,  AT.  y. — Bids  are  wanted  July  10  for  fur- 
nishing material  and  constructing  lockers,  ventilation 
and  other  work  In  the  Metropolitan  Museum  of  Art 
In  Central  Park.     Wm.  R.  Wilcox,  Park  Comr. 

Aitkin,  Minn. — Bids  will  be  received  by  the  Bd.  of 
Co.  Comrs.  until  July  14  for  heating  and  plumbing 
the  Co.  Court  House.     J.  S.  Campbell,  Co.  Aud. 

Valley  City,  X.  Dak. — Plans  will  be  received  by  the 
Library  Bd.  until  Julv  15  for  a  library,  to  cost  about 
$15,000. 

ItolJter,  Minn. — Bids  will  be  received  by  the  Bd.  of 
Co.  Comrs.  until  July  l.i  for  $30,000  bonds,  the  pro- 
ceeds to  be  used  to  enct  a  court  house.  C.  E.  Grif- 
fith, Co.  Aud. 

Columhua,  O. — Bids  will  be  received  by  E.  G.  Car- 
penter, M.  D.,  Secy.  lid.  of  Trus.  of  the  Columbus 
State  Hospital,  until  July  26  for  furnishing  material 
and  erecting  2  buildings  for  the  Hospital.  It  Is  re- 
I>orted  that  the  buildings  will  cost  about  $40,000  each. 

Hastings,  Minn. — Leek  &  Prince,  of  Minneapolis,  are 
stated  to  have  secured  the  contract  for  erecting  the 
wing  additions  to  the  Insane  .Asylums  at  Hastings  and 
Anoka,  to  cost  about  $21,000  each. 

KalispcU,  Mont. — Contracts  for  the  construction  of 
Flathead  Co.  Court  House  and  Jail  are  stated  to  have 
lieen  awarded  as  follows  :  Iluildings,  to  Hastle  &  Dou- 
gan,  Spokane,  Wash.,  $44, .500  ;  Jail  and  cell  work  to  the 
irwlo  Hudson  Co.,  of  Portland,  Ore.,  $6,770 ;  and 
heating  and  plumbing  to  Mcintosh  Hardware  Co.,  of 
Kallspell,  $5,370. 

St.  Louis,  Mo. — The  Church  of  the  Ascension  Is 
stated  to  have  purchased  a  site  on  Cates  and  Good- 
fellow  Aves.  and  will  erect  a  new  edifice  on  same,  at 
a  cost  of  about  $50,000. 

Elizabeth,  N.  J. — The  lowest  bid  received  June  25 
for  erecting  the  Union  Co.  Court  House  is  stated  to 
have  been  submitted  by  John  H.  Parker  Co.,  New  York, 
N.  Y.,  for  $534,750.  This  does  not  Include  the  struc- 
tural Iron  work,  which  Is  estimated  to  cost  about  $30,- 
000  additional 

Baltimore,  Md. — The  contract  for  Improvements  to 
the  First  Baptist  Church,  Lafayette  Ave.  near  Fre- 
mont, of  which  Rev.  Curtis  I^ec  Laws  Is  pastor,  is 
stated  to  have  been  awarded  to  Tbos.  L.  Jones,  317 
Clay  St:,   lor  $60,000. 

Kansas  City,  Mo. — It  Is  stated  that  a  church  to  cost 
about  $60,000  Is  being  planned  by  the  Congregation  o 
the  Westminster  Churen.     Rev.  W.  1'.  George,  Pastor, 

Cedar  t'alU,  la. — The  plans  of  W.  A.  Robinson,  of 
Cedar  Falls,  are  stated  to  have  been  accepted  for  the 
proposed  Carnegie  Library. 

Sheboygan,  Wis. — Contracts  will  probably  soon  be 
let  for  a  new  public  library.  For  Information  apply 
to  Francis  Williams,  of  the  Library  Bd. 

Baltimore,  Md. — The  contract  for  constructing  an 
engine  house  on  York  Road  has  been  awarded  to  John 
T.  Buckley,  127  Richmond  St.,  for  $17,250. 

Pueblo,  Colo.— Patton  &  Miller,  115  Monroe  St., 
Chicago,  III.,  are  reported  to  be  the  architects  for  the 
McClcilan  Public  Library  to  be  erected  here,  the  funds 
having  been  provided  by  Andrew  Carnegie.  The  build- 
ing will  be  2  stories  high,  and  will  cost  $60,000. 

.Son  Jose,  Cat. — The  Bd.  of  Superv.  are  stated  to 
have  ordered  plans  prepared  for  a  county  building  to 
be  located  in  the  rear  of  the  Hall  of  Records,  to  cost 
$50,000. 

Brooklyn.  A'.  Y. — Plans  have  been  filed  for  a  3-8tory 
brick  narlsh  building  to  \>e  erected  on  Iirlggs  Ave.  and 
N.  6th  St.  for  St.  Vincent  de  Paul's  Church,  to  cost 
$25,000.  Architect,  F.  J.  Berlenbach,  260  Graham 
Ave. 

Pntrrson,  .V.  ,/. — Local  press  reports  state  that  bids 
re<'eiilly  received  for  restoring  the  City  Hall  have 
been  rejected,  the  lowest  being  $85,140,  and  that  new 
bids  will  be  received  July  16.  Rudolph  H.  Mat- 
tbies,  Chmn.  Pub,  Bldgs.  Com. 
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Eiinka.  Cn/. — Bids  will  be  received  by  the  Carnegie 
Free  Library  Com.  until  July  21  for  fUfnlsliliig  ma,- 
terial  and  constructing  the  foundiitlons  ;ind  base- 
ment for  Ciirneglc  Free  Library,  incliuliii!;  draliiage 
and  seweriigo,  aud  for  furuishiiiu  niivtcrial  and  erect- 
ing the  superstructuri',  including  all  brick,  stone, 
metal,  mason,  iron,  terra  cotta  work,  plumbing,  etc. 
Geo.   .\.  Kellogg,   Secy. 

Biohmond.  Va. — The  Penitentiary  Coran.  has  adopted 
the  plans  of  I'.  Thornton  Mnyre,  of  Newport  News, 
for  a  new  cell  building,  to  cost  about  $180,000.  It 
win  have  334  cells.  Working  plans  will  be  ready 
about  Aug.   1. 

Washiiiiiloii.  U.  C. — It  Is  .statid  that  a  new  edifice 
Is  to  be  erected  on  16th  aud  Madison  Sts.,  for  the 
Foundry  M.  E.  Church,  to  cost  about  $150,000.  Rev. 
Luther  B.    Wilson,   Chmn.   Bldg.   Com. 

St.  Louis,  Mo. — The  contiact  fen-  erecting  the  Art 
Palace,  the  pernmnont  structure  at  the  World's  Fair, 
is  reported  to  iiave  been  awarded  to  the  Goidie 
Construction  Co.  for  $!»4,'),127.50.  I'lie  building  is  de- 
signed to  become  a  Louisiana  i'uroUase  Museum  after 
the  close  of  the  fair. 

Brooklyn,  .\.  1'. — The  Bd.  of  .\ldiMiuen  on  July  1  1? 
stated  to  have  authorized  the  issue  of  $150,000  cor- 
porate stock  of  the  City  of  New  York,  to  defray 
the  expenses  of  Installing  a  steam  heating  and  light- 
ing plant  in  the  Kings  County  Hospital  and  Alms- 
house. 

Camden.  X.  J. — The  plans  of  Walter  Smedley, 
Stephen  Girard  Bldg.,  Philadelphia,  Pa^  are  stated 
to  nave  been  accepted  for  the  Nurses  Home,  to  be 
erected  at  the  Cooper  Hospital,  to  cost  about 
$20,000, 

.lltooiia.  Pa. — lUds  will  be  received  by  the  Trus.  of 
Altoona  Hospital  until  July  11  for  erecting  a  fireproof 
"Women's  Ward"  building.  C.  A.  Wood,  Clk.  ;  Chas. 
M.   Robinson,  Archt.,   Park   Bldg.,   I'ittsburg. 

■  Nctcark,  N.  J. — The  contract  for  erecting  the  new 
City  Hall  is  reported  to  have  been  awarded  to  E.  M. 
Waldron,  of  Newark,  for  $1,088,177.  The  building  is 
to  be  completed  in  30  montiis.  It  will  be  constructed 
of  Webb  granite  from  the  quarries  of  the  Webb  Gran- 
ite Construction  Co.,  Fitzwilllam.  N.  H. 

Pittsburg,  Pa. — The  Trus.  of  the  Jewish  Hospital 
Assoc,  are  stated  to  have  adopted  the  plans  of  Simon 
B.  Eisendrath.  2ti;i  Michigan  Ave..  Chicago,  111.,  for  a 
hospital  to  be  erected  on  Heed  and  Miller  Sts.,  to  cost 
.floO.OOO.     Dr.  A.  Hloomberg.  Chmn,  Bldg,  Com. 

Ilillsboro,  III. — -Bids  are  wanted  July  12  for  erect- 
ing a  brick  church  at  Hillsboro.  (ieo.  It.  Cooper, 
Chmn,  Com. ;  S,  A.   Bullard,  Archt,,  Springfield. 

Sheldon,  la. — Bids  are  wanted  July  23  for  erecting 
a  building  to  be  u-sed  as  a  City  Hall  and  fire  bouse. 
O.  T.  Wellman,  Clk. 

BUSINESS   BUILDINGS. 

Sheboyyan,  Wis. — Bids  will  be  received  by  the  She- 
boygan Theater  Co.  until  July  8  for  erecting  a  theater. 
Herman  F.  Uoenitz,  Secy. 

Sharon,  Pa. — Mclntyre  &  Sons  are  stated  to  have 
secured  the  contract  for  erecting  a  freight  station  on 
W.  State  St.  for  the  Youngstown  &  Sharon  St.  Ry. 
Co. ;  cost,  $16,000. 

Lansing,  Mich. — Spier  &  Uohus.  Chamber  of  Com- 
merce Bldg.,  are  stated  to  have  prepared  plana  for  a 
depot  for  the  Grand  Trunk  U.  K.  lo  cost  about  $30,000. 

Peoria,  III. — The  Peoria  &  I'ekin  Union  K.  U.  Co. 
Is  stated  to  have  decided  to  erect  a  $100,000  round- 
house.     F.  L.  Tompkins,  Gen.  Supt. 

Louisville,  Ky. — It  Is  stated  that  the  Monon  Route 
will  erect  a  brick  freight  depot  on  Duncan  and  15th 
Sts.  to  cost  about  $100,000.  W.  11.  McDoel,  Pres.  and 
Gen.  Mgr.,  Chicago,  111. 

Fresno,  Cal. — The  roundhouse  of  the  Southern  Pa- 
cific R.  K.  at  Fresno  is  stated  to  have  been  destroyed 
by  fire  June  23,      Wm,  Hood,  Ch,  Engr,,  San  Francisco, 

Bay  City,  Mich. — The  contract  for  erecting  a  new 
depot  for  the  Pere  Marquette  U,  R.  has  been  awarded 
to  Matthew  Lamont  and  J.  H.  Tennant,  of  Bay  City. 
The  building  will  be  161x36  ft.,  and  will  be  2  stories 
high  with  a  65-ft.  tower, 

Detroit,  Mich. — A  3-8tory  brick  store  32x110  ft., 
stone  trimmings,  Is  to  be  built  on  W.  Miami  Ave,  for 
J,  P.  Hartz.     Cost,  $20,000. 

Kansas  City.  Mo. — Geo,  Carman,  300  Hall  Bldg,,  is 
the  architect  for  a  $15,000  brick  store  to  be  built  at 
546  and  548  Walnut  St,  for  Mrs.  .M,  R,  Piatt. 

Holyoke,  Mass. — The  French  HIdg,  Assoc,  is  stated 
to  have  accepted  the  plans  of  Arthur  Perreault  for  a 
building  to  be  erected  on  Applcton  and  Race  Sts.  to 
cost  between  $50,000  and  $70,0u0. 

Milwaukee,  Wis. — Local  press  reports  state  that  the 
Wisconsin  Telephone  Co.  Is  at  present  preparing  plans 
for  the  erection  of  2  branch  exchange  buildings  in  Mil- 
waukee, besides  making  other  Improvements  to  the  . 
system  in  the  city  proper,  and  also  putting  in  1,000 
miles  of  additional  circuits  throughout  the  State  dur- 
ing the  present  year,  at  an  outlay  of  about  $500,000. 

Montreal,  Que. — It  is  stated  that  Mann  ■&  Strachan 
will  erect  a  hotel  on  Guy  St.,  to  cost  about  $150,000. 

Son  Francisco,  Cal. — Cunningham  &  Politeo  are 
stated  to  have  prepared  plans  for  a  hotel,  to  be 
erected  on  Geary  and  Hyde  Sts.  for  Harvey  H. 
Dana,    to  cost  about  $70,000. 

Algonac.  Mich. — M.  L.  Smith  &  Son,  Home  Hank 
Bldg.,  Detroit,  are  stated  to  have  prepared  plans 
for  a  hotel  for  the  Algonac  Hotel  Co.,  to  cost  about 
$30,000. 

New  Orleans.  La. — O.  H.  Burnham,  of  Chicago,  111., 
Is  stated  to  have  prepared  plans  for  a  12-story  build- 
ing   for    the    Ilibernia    Trust    &    Banking    Co.".    to    be 
erected  on  Carondelet  and  Gravier  Sts.  J.  W.  Castles 
Pres. 

I'ittsburu,    Pa. — See   "liailroads." 

Oirbii.  Conn, — It  is  stated  that  the  New  York.  New 
Haven  &  Hartford  R.  R.  Co.  is  to  erect  here  a  li^- 
story  brick  depot,  ;Wxl03  ft.  E.  E.  Pratt,  Supt.  of 
Bldgs.,   New  Haven. 
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Syracuse,  N.  Y. — Kdwln  L.  Loomls,  804  Turtle  St., 
Is  reported  tp  have  had  plans  prepared  by  Mervel  D. 
Makepeace,  Everson  Bldg.,  f(ir  a  G-story  fireproof  In- 
dustrial building  to  be  erected  at  Almond,  B.  Water 
and  K.  Washington  Sts.,  to  cost,  Including  site,  *2t)0,- 
000. 

Hew  Orleans,  La. — The  New  Orleans  Auditorium 
Co.,  Ltd.,  is  reported  formed  to  erect  an  auditorium  on 
Canal  St.  It  will  have  a  seating  capacity  of  about 
15,000  people,  and  cost  about  *3oo,000. 

New  York  City. 

Permits  for  the  following  buildings  have  been  is- 
sued: 0,  signifies  cost;  o,  oicner;  a,  arcMteot;  m, 
mason;  cr,  carpenter ;  and  b,  builder. 

217-21!)  Ulvliigton  St,  br  stores  &  tenemt ;  c,  $40,- 
000  :  0,  David  Kldansky  ;  a,  Ilorenburger  &  Straub. 

2d  Ave  &  12th  St,  br  and  stone  store  &  flat;  c, 
$90,000  ;  o,  Moslowltz  &  Herman :  a.  Ilarde  ft  Short. 

68  &  70  I'ltt  St,  br  stores  &  tenemt ;  c,  J25,000  ;  o, 
Louis  Oshinsky  ;  a.  Horenburger  &  Straub. 

200  Thompson  St,  br  stores  &  tenemt ;  C,  |35,000  ; 
o.    I  Lippman  :  a.  Bernstein  &  Bernstein. 

171  to  175  Thompson  St,  2  br  stores  &  tenemt;  c. 
¥70.000  all ;  o,  Welnstein  &  Woolenstein  ;  a,  Bernstein 
vV  Bernstein. 

22d  St  &  4th  Ave,  br  and  stone  loft  and  store  bldg; 
c,  ?95,000  ;  o,  Greenwich  Realty  Co ;  a,  De  Lemos  * 
Cordes. 

45th  St  &  6th  Ave,  br  and  atone  hotel ;  c,  ?300,000  ; 
o,  Forty.fitth  St  Co ;  a,  Tracy  &  Swartwout ;  b,  Eu- 
gene Lentlhon. 

43d  St  &  6th  Ave,  br  and  stone  hotel ;  c.  $700,000 ; 
0,  Uobert  H  Spauldlng;  a,  Mulliken  &  Moeller. 

1st  Ave  &  44th  St,  br  storage  bldg;  c,  $60,000;  o. 
Swift  &  Co  ;  a,  Copeland  &  Dole. 

5th  Ave  &  56th  St,  br  and  stone  hotel ;  c,  $2,250,- 
000  :  o,  the  Flftv-Btth  St  Co  :  a.  Hess  &  Weekes. 

153  and  155  E  118th  St,  br  stores  &  tenemt ;  c. 
$45,000  ;  o,  Max  Gold ;  a,  Horenburger  &  Straub. 

5th  Ave  &  127th  St,  br  and  stone  club;  c,  $80,000; 
o,  Cokimbia  Club:  a,  Oscar  Lowinson. 

Jeroiiie  &  Bernslde  Aves.  br  stores  &  tenemt ;  c,  $40,- 
000 ;  0,  Asher  L  Smith  ;  a,  John  Hauser. 

CollUter,  Hubert.  Lalght  &  Hudson  Sts,  3  sty  side 
and  rear  extension  to  br  stable;  c,  $45,000;  o,  Ameri- 
can Express  Co  ;  a,  Chas  W.  Romeyn. 

DWELLINGS. 

Daricn.  Conn. — Howells  &  Stokes,  100  William  St., 
are  stated  to  have  completed  plans  for  a  new  country 
home  for  Anson  Phelps  Stokes,  of  New  York,  N.  Y., 
to  be  erected  on  Coliender's  Point,  Darlen,  Conn.  The 
estimated  cost  of  the  mansion  and  various  buildings 
to  be  erected  on  the  place  will  be  $250,000.  This  also 
includes  the  purchase  price  on  the  property. 

Milton,  Mass. — Mr.  Mllllken  has  begun  the  foun- 
dation for  a  house  on  Brush  Hill  Road,  to  cost  about 
$200,000  :  contract  for  construction  not  yet  let.  \\ . 
H.  Besarlck,  of  Boston.  Archt. 

Detroit,  Mich. — A  4-story  flat  Is  to  be  built  on  Joy 
St.  for  Dr.   Newton.     Cost.  $30,000. 

Kansas  Citii.  Mo. — R  E.  Parker.  622  Whitney  Bldg., 
has  prepared  plans  for  a  $15,000  brick  dwelling  to  u  ■ 
erected  at  Lydia  and  10th  Sts.  Owner,  E.  S.  You- 
mans. 

New  York  City. 

Permits  for  the  following  buildings  have  been  is 
sued:  c,  signifies  cost;  o,  owner;  a,  architect;  m, 
mason;  cr,  carpenter ;  and  b,  builder. 

Ulvlngton  &  Norfolk  Sts,  br  tenemt ;  c,  $45,000 ;  o, 
Goodman  Bros  ;  a,  Alfred  E  Badt. 

38  E  40th  St.  br  and  stone  dwellg ;  c,  $25,000  ;  o, 
Wm  C  Sheldon;  a,  Ernest  Flagg. 

342  &  344  E  15th  St,  br  and  stone  tenemt ;  c,  $42,- 
000 ;  o,  Welnstein  &  Simon  ;  a,  Geo  F  Pelham. 

96th  St  &  5th  Ave.  br  and  stone  dwellg ;  c,  $30,000  ; 
o,  Irwin  A  Powell ;  a,  York  &  Sawyer. 

Brown  PI  and  135th  St,  3  br  tenemts ;  c,  $66,000 
all ;  o,  Walter  A  Dick  :  a,  C  F  Kruse. 

Railroad  Ave  &  158th  St.  2  br  and  stone  flats;  c, 
$44,000  all  ;  o,  Fritz  Selje  ;  a,  H  T  Howell. 

106  E  57th  St,  rear  extension  to  br  dwellg ;  c,  $20,- 
000 ;  o,  Jas  W  Taylor ;  a,  Marshall  R  Grimes. 

SCHOOLS. 

Cleveland,  0. — Bids  will  be  received  by  the  Bd.  of 
Educ.  until  July  23  for  furnishing  material  and  erect- 
ing an  addition  to  Sibley  School,  work  to  Include  ma- 
son, cut  s*:one.  Iron  and  steel,  galvanized  Iron  and  tin 
work,  fireprooflng,  ventilating  and  heating,  plumbing. 
Kasfitting,  sewering,  etc.  Starr  Cadwallader,  School 
Dir. 

Camden,  N.  J. — The  City  Council  Is  stated  to  have 
passed  an  ordinance  authorizing  the  issue  of  $50,000 
bonds  for  the  purpose  of  erecting  one  school  and  re- 
pairing other  school  buildings. 

Jfeic  York,  N.  V.— The  Bd.  of  Educ.  Is  stated  to 
have  approved  the  following  contracts :  To  the  Com- 
raerclaf  Construction  Co.,  1  Madison  Ave..  Installing 
electric  light  wiring  In  the  new  High  School  of  Com- 
m^rce,  Boro.  of  Manhattan,  $27,315  ;  Hartman  &  Hor- 
gan,  287  4th  Ave.,  N.  Y.  City,  alterations  to  School 
No.  106.  Boro.  of  Brooklyn,  $34,843  ;  and  Blake  &  Will- 
iams. 362  W.  Bway.,  N.  Y.  City,  for  Installing  ven- 
tilating and  heating  apparatus  In  School  No.  140, 
Boro.  of  Brooklyn,  $18,782. 

Scranton,  Pa. — The  Bd.  of  Control  Is  stated  to  have 
decided  to  erect  a  $65,000  high  school. 

West  Homestead,  Pa. — Hall  &  Morgan,  of  Home- 
stead, are  stated  to  have  secured  the  contract  tor 
erecting  a  school  In  West  Homestead  for  $40,000. 

Beltfvue,  Pa.^B.  A.  Groah  &  Co.,  Ltd.,  409  Market 
St.,  Pittsburg,  are  stated  to  have  secured  the  contract 
for  erecting  the  3d  Ward  school  for  $39,064. 

Braddock,  Pa. — B.  J.  Carlisle  &  Co.,  700  Lewis  Blk., 
are  stated  to  have  prepared  plans  for  an  $85,000 
school. 

Elwood  City,  Pa. — R.  G.  Brown  Is  stated  to  have 
secured  the  contract  for  erecting  a  school  for  $24,774. 

.Amherst,  Muss. — Amherst  College  Is  reported  to 
have  received  a  gift  of  $65,000  to  erect  an  observatory 
t<-v  the  astronomical  department. 

Pocahontas,  la. — W.  J.  Ziterell,  of  Webster  City, 
Is  stated  to  have  secured  the  contract  for  erecting  a 
school   for  $16,475. 


Baltimore,  ild. — The  contract  tor  constructing  an 
addition  to  School  No.  54  has  been  awarded  to  John 
T.  Buckley,  127  Richmond  St.,  at  $17,690. 

St.  Charles,  111. — Jenney  &  Mundle,  N.  Y.  Life  Bldg., 
Chicago  are  stated  to  have  prepared  plans  for  tne 
Rural  Home  and  School  for  Boys,  to  be  erected  about 
2%  mll«8  n.  w.  of  St.  Charles.  The  buildings  will  con- 
sist of  14  double  2-story  cottages  for  the  boys,  4  cot- 
tages for  the  teachers,  a  ;i  story  administration  and 
school  building,  a  l-story  manual  training  school,  as- 
sembly hall,  dining-room,  gymnasium,  power  house, 
and  stables.  The  buildings  will  all  be  of  brick  and 
stone,  with  slate  roots,  and  will  cost  probably  $250,- 
000. 

Wheaton,  III. — The  Bd.  of  Trus.  of  Wheaton  College 
Is  stated  to  have  voted  to  erect  a  central  heat,  light 
and  water  plant  and  a  new  Industrial  building,  to  cost 
about  $40,000. 

Carterville,  Mo. — The  citizens  are  stated  to  have 
voted  to  Issue  $21,000  school  bonds. 

Bloomington,  Ind. — John  D.  Rockefeller  Is  stated  to 
have  presented  to  the  Indiana  Univ.  $30,000  for  the 
erection  of  a  building  for  social  and  religious  purposes. 

New  London,  Conn. — The  lowest  bid  received  for 
erecting  the  Central  School  Is  stated  to  have  been 
submitted  by  Carpenter  &  Williams,  of  Norwich,  for 
$58,500. 

Ann  Arbor,  Mich. — The  Phi  Delta  Theta  Fraternity 
is  stated  to  have  purchased  a  site  on  S.  University  and 
Washtenaw  Aves.  and  will  erect  on  same  a  $25,000 
building. 

St.  Paul,  Minn.— Bids  will  be  received  by  the  Bd. 
of  School  Inspectors  until  July  16  for  furnishing  ma- 
terial and  erecting  the  superstructure  of  the  C  K. 
Davis  School  and  additions  to  the  Grant,  Harrison 
and  Baker  Schools. 

Indianapolis,  Ind. — Bids  will  be  received  by  the  Bd. 
of    School    Comrs.    until    July    8    for    steam    heating, 

Slumblng   and   sewerage    tor    School   No.    33.     J.    B. 
leland.   Bus.   Dir. 

Peabody,  Mass. — See  "Water." 

Ann  Arbor.  Mich. — Bids  will  be  received  by  the  Bd. 
of  Regents  of  the  Univ.  of  Michigan  until  July  15 
for  erecting  a  Psychopathic  Ward  at  University  Hos- 
pital In  Ann  Arbor.     Jas.   H.  Wade,  Secy.   Bd. 

Trenton,  N.  J. — Bids  will  be  received  by  the  Bd.  of 
Educ.  of  Hamilton  Township  at  the  oflice  of  John 
Sykes,  IH  E.  State  St„  Trenton,  until  July  7  for 
erecting  a  school  in  GrovevlUe.  W.  C.  Rockhill 
Hart,  Dlst.  Clk. 

Albion,  N.  Y. — It  Is  stated  that  plans  are  being 
prepared  tor  a  high  school. 

Richmotid,  Cal. — The  citizens  are  stated  to  have 
voted  to  Issue  $15,000  bonds  for  a  school. 

YonKcrs,  .V.  Y. — Lynch  &  Larkin  are  stated  to  have 
secured  the  contract  tor  erecting  an  addition  to  the 
high  school  for  $46,050. 

Bolivar,  Pa. — E.  M.  Lockhard,  of  Indiana.  Pa.,  is 
stated  to  have  secured  the  contract  for  erecting  a 
school  on  Lincoln  Ave.   for  $20,000. 

Portland,  Me. — Bids  will  be  received  by  Frederic  E. 
Boothby,  Chmn.  Com.  on  Pub.  Bldgs.,  until  July  7 
(readvertlsement)  for  alterations  and  additions  to  pri- 
mary school  at  Stevens  Ave.  and  Concord  St.  and 
for  erecting  an  addition  to  primary  school  at  Al- 
"     ■       ■  -     —     .    „     jf    Fassett,   Archts.,   93 
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ir.  Springfield,  Mass. — Bids  will  be  received  by  C. 

E.  Brockway,  Secy.  Bldg.  Com.,  until  July  11  for 
erecting,  plumbing,  heating  and  ventilating  a  4-room 
brick   school   on   Rlverdale   Ave. 

Philadelphia,  Pa. — Cope  &  Stewnrdson,  320  Walnut 
St.,  are  stated  to  have  completed  plans  for  a  3-story 
engineering  building,  to  be  erected  on  the  grouuds 
of  the  Univ.  of  Pennsylvania.  It  will  be  largely 
of   steel  and  of  slow  burning  construction. 

SnniluKky,  O. — Bids  will  be  received  by  Chas.  Ku- 
Imch,  Clk.  ltd.  of  Educ,  until  July  25  for  erecting  a 
4i<)om  addition  to  the  9th  Ward  School. 

Okmulfirr,  Ind.  Ter. — Bids  are  wanted  for  .|20,(IOO 
school  bonds.     Address  Vaido  Smith,  Recorder. 

Chicago,  III. — Bids  are  wanted  by  the  Bd.  of  Educ. 
until  July  11  for  work  in  the  Wabansia  School  as 
follows :  Masonry,  cut  stone,  sheet  metal,  steel  ceil- 
ings, composition  roofing,  structural  iron,  fireprooflng, 
steam  heating,  heat  regulation,  ventilation  plumbing, 
gas  fitting,  sewerage,  electric  work,  etc.  W.  B.  Mun- 
dle, Archt.,  N.  Y.  Life  Bldg.,  Chicago. 

Dowagiac,  Mich. — Bids  will  be  received  by  the  Bd. 
of  Educ.  until  July  10  for  erecting  a  12-room  school. 

F.  H.  Codding,  Secy.  Bd.  FIduc. 

Tippecanoe  City,  0. — Bids  will  be  received  until 
Aug.  2  by  C.  H.  Allen,  Clk.  of  Bethel  Township,  for 
erecting  a  brick  school  In  Dlst.  No.  3,  to  be  known 
as  Falrvlew  School. 

Castle  City,  Utah. — Bids  will  be  received  by  the 
School  Bd.  until  July  11  for  erecting  a  school.  Ad- 
dress W.  D.  MacLean,  Secy. 

Bangor,  Me. — Wm.  N.  Sawyer  is  stated  to  have  se- 
cured the  contract  for  erecting  a  school  at  1st  and 
Union  Sts.  for  $18,500. 

STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

Racine,  Wis. — The  city  ojaclals  have  under  consid- 
eration a  proposition  for  the  construction  of  a  garbage 
crematory. 

Johnstown,  Pa. — Bids  are  wanted  July  15  for  fur- 
nishing a  street  sweeping  machine.  Geo,  E.  Hamilton, 
City  Clk. 


SoH  JUdn.  Po*-tt>  Itieo. — the  Dixon  Garbage  Crenla- 
tory  Co.,  Toledo,  0.,  has  been  awarded  the  contract 
for  constructing  a  garbage  crematory  at  the  United 
States  Army  Post  at  this  point. 

Newark,  A".  ,/.— Bids  are  wanted  July  17  for  the 
collection  and  disposal  of  garbage,  paper,  ashes  and 
rubbish  for  a  term  of  5  years,  as  advertised  In  The 
Engineering  Record. 

Lawrence,  Mass. — The  Bd.  of  Health  has  received  a 
proposition  from  the  U.  S.  Garbage  Reduction  Co.  tor 
the  collectlOB  and  disposal  of  the  city's  garbage  for 
$30,000  a  year. 

Sheboygan,  Wis. — The  question  of  garbage  dlsiwsal 
Is  said  to  be  under  consideration. 

GOVERNMENT  WORK. 

Son  Francisco,  Cal. — Bids  are  wanted  Aug.  9  for 
constructing  a  1-story  brick  and  steel  building  300x 
100  ft.,  at  the  Navy  Yard,  Mare  Island,  Cal.  Plans 
and  specifications  will  be  furnisbed  by  the  Command- 
ant of  the  navy  yard  upon  deposit  of  $15  to  secure 
their  return.  Mordecal  T.  Endicott,  Ch.  Bureau  of 
Yards  &  Docks,  Navy  Dept.,  Washington,  D.  C. 

Ft.  Robinson,  Neb. — Bids  are  wanted  July  23  for 
furnishing  and  Installing  a  steam  heating  plant  In 
the  commanding,  ofilcer's  quarters  and  in  the  5  double 
sets  of  ofllcers'  quarters  at  Ft.  Robinson.  Address  J. 
W.  Pullman,  Ch.  Q.  M.,  Omaha,  Neb. 

Ft.  Hancock,  N.  J. — Bids  are  wanted  July  10  for 
constructing,  heating,  plumbing  and  gas  piping  addi- 
tion to  hospital  and  constructing,  plumbing  and  gas 
piping  dead  house  at  this  post.  Address  D.  F.  Craig, 
Q.  M. 

Joliet,  III. — Bids  are  wanted  July  29  at  the  Treas- 
ury Uept.,  Washington,  I).  C,  for  furnishing  the  low 
pressure  steam  heating  apparatus,  etc.,  for  the  U.  S 
Post  Office  at  Joilet,  as  advertised  in  The  Engineer- 
ing Record. 

Norfolk,  Va. — The  following  bids  were  opened  June 
21  at  the  Bureau  of  Yards  &  Docks,  Navy  Dept.,  Wash- 
ington, D.  C,  for  a  1-story  flreproof  building  60x240 
ft.  at  the  Navy  Yard,  Norfolk:  J.  H.  Brinson,  Hamp- 
ton, Va.,  $25, i41  ;  Frank  Pldgeon,  Saugertles,  N.  Y., 
$28,792  ;  J.  W.  Talliflerro  &  Co.,  Brooklyn,  N.  Y.,  $26,- 
387 ;  Penn  Bridge  Co.,  Beaver  Falls,  Pa.,  $25,867 ; 
Grant  Wlikins,  Atlanta,  Ga.,  $28,500. 

Ft.  Totten.  N.  Y.— The  R.  G.  Packard  Co.,  130  I'earl 
St.,  New  York  City,  on  June  13  bid  17  cts.  per  cu.  yd. 
for  dredging.  The  address  of  this  company  was  in- 
correctly given  last  week  as  Providence,  R.  I. 

Freeport,  111. — Bids  are  wanted  Aug.  13  at  the 
Treasury  Dept.,  Washington,  D.  C,  for  furnishing  the 
steam  heating  apparatus  complete  for  the  U.  S.  Post 
Oflace  at  Freeport,  as  advertised  in  The  Engineering 
Record. 

Ft.  Totten,  N.  Y. — Bids  are  wanted  at  the  oflice  of 
the  Quartermaster  until  Aug.  1  for  constructing  ad- 
dition to  Guard  House  at  this  post,  as  advertised  in 
The  Engineering  Record. 

Wilkcsbarre,  Pa. — The  contract  for  constructing  the 
U.  S.  Post  Office  at  Wilkesbarre  has  been  awarded  to 
Cramp  &  Co.,  Philadelphia,  for  $88,777. 

Washington,  D.  C. — The  Senate  on  June  25  passed 
a  bill  providing  for  a  building  for  the  Department  of 
Agriculture  to  be  constructed  In  accordance  with  plans 
already  adopted.  The  limit  of  cost  for  this  building 
is  $2,500,000,  which  is  to  Include  heating  and  ventilat- 
ing apparatus,  elevators  and  approaches. 

MISCELLANEOUS. 

Brooklyn,  N.  Y. — Bids  are  wanted  July  11  for  fur- 
nishing material  and  repairing  the  wooden  pier  with 
appurtenances  at  the  toot  of  Noble  St.,  Bast  River, 
Brooklyn.  McDougall  Hawkes,  Comr.  of  Docks,  N.  Y. 
City. 

Pittsburg,  Pa. — The  Council  has  passed  ordinances 
authorizing  the  letting  of  contracts  tor  Improvements 
In  the  parks  aggregating  $169,000. 

Portland,  Ore. — B.  T.  C.  Stevens,  Clk.  Port  of  Port- 
land Bd.,  writes  that  the  following  bids  were  opened 
June  26  for  constructing  a  floating  wooden  drydock 
of  5  sections,  according  to  plans  and  specifications 
prepared  by  Jas.  E.  Blackwell,  Consulting  Engr.,  Dex- 
ter Horton  Bldg..  Seattle.  Wash.:  Jos.  Pacquet,  Port 
land.  $105,000  ;  B.  Wakefield.  Portland,  $198,000 :  J. 
B.  Bridges,  Portland,  $199,750;  J.  B.  Bennet,  Port 
land,  $204,000. 

Minneapolis.  Minn. — Local  press  reports  state  that 
the  Supreme  Court  has  decided  that  Mayor  Ames  must 
sign  the  $150,000  permanent  Improvement  bonds  au- 
thorized by  the  last  Legislature. 

Buffalo,  N.  Y. — The  Councllmen  have  adopted  the 
resolution  of  the  Aldermen  In  favor  of  dredging  work 
In  Buffalo  River  at  a  cost  of  $12,000,  In  the  ship  canal 
at  a  cost  of  $7,500,  and  In  the  Peck  slip  at  a  cost  of 
$400  ;  total  cost,  $19,900. 

Boston,  Mass. — The  following  bids  were  opened 
June  26  by  the  Harbor  &  Land  Comrs.  for  dredging 
an  anchorage  basin  in  Boston  Harbor  1.000  ft.  wide 
and  about  1  mile  long,  the  work  to  be  divided  Into  4 
sections,  each  containing  about  650.000  cu.  yds :  a. 
Section  1,  Items  1,  2  and  3  respectively  ;  b,  Section  2 ; 

c.  Section  3  ;  d.  Section  4.  Prices  given  are  per  cu. 
yd.  :  Eastern  Dredging  Co.,  247  Atlantic  Ave.,  and 
New  England  Dredging  Co.,  185  Summer  St.,  o,  16.3 
cts.,  19.3  cts.  and  18.5  cts.    (awarded)  ;  ft,  19.3  cts. ; 

d.  16.3  cts. ;  G.  H.  Breymann  &  Bros.,  Toledo.  O.,  o, 
15  cts.,  15  cts.  and  30  cts. :  b,  15  cts.  (awarded)  ;  c, 
1514  cts.  (awarded)  :  d,  16  cts.  (awarded)  :  Bay  State 
Dredging  Co..  19  High  St..  Boston,  a.  19%  cts..  WA 
cts.,  and  20  cts.:  Morris  Cummlngs  Dredging  Co..  1( 
State  St.,  N.  Y..  a.  16  cts..  Item  1 ;  6.  17  cts.:  c.  16.7 
cts.;  d.  16^iiCts. ;  Chas.  M.  Cole,  Pall  River.  Mass..  h. 
2OM1  cts.  :  c.  24  cts.  ;  J.  S.  Packard  Dredging  Co.,  425 
Angell  St..  Providence.  R.  I.,  h,  24  cts. ;  Daly  &  Han- 
nan  Dredging  Co.,  Ogdensburg.  N.  Y.,  b,  25.9  cts.  ;  0, 
25.9  cts. 
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_     L.   I..   X.    r— Bids  will   be   received    by 

8.  Boord.  State  Supt.  ot  ^*ub.  Wks..  at  .Mbany. 

Jal7  10  for  ouwtrurtlns  >  seawall  between  the 

'  and  Orient  Harbor,  between  the  TillaKeg  of  Kast 

'  Orient,  In  the  town  of  Soulhold. 


Kmumt    Citw.    Ho. — The    Adtniral    BoDlerard    and 
Badd  Park  boBds.  amountins  to  $140,000,   were  sold 
■tlr. 


<•*!•».  ifan. — The  Uoremor  has  signed  the  bill 
■■■illlM  tor  the  eonstnictioD  ot  a  tunnel  and  addl 
Uaaial  wAmar*  la  Boston. 

fml  AirlmUt,  Sontk  SMatrmlim. — Bids  will  be  re- 
eeired  at  tlie  omee  of  the  Bnctneer-ln-Chlef.  Adelaide, 
aomth  Australia,  antil  Sent.  30  tor  ronstmcting  a  har- 
kw  at  IMhfs  Passage.  Port  Adelaide.  Drawings  and 
i^acUeatloiis  nay  be  obtained  on  the  payment  of  £.*> 
ncr  sat,  vfclrh  amount  will  be  returned  to  unsuccess- 
ral  bidoei*  vho  have  sent  in  a  bona  Ode  bid.  on  return 
of  tlw  docaateats  in  good  condition  within  one  weoli 
from  date  of  notice  of  uonaci-eptance  of  bid.  KIda 
are  t»  be  accompanied  bjr  an  Adelaide  Rank  deposit 
receipt  of  £100.  or  a  cbeqae  on  an  .\delatdp  banic  for 
a  IKe  amount,  marked  "Uood  for  1  week."  In  favor  of 
tkc  Eula«er-ln-Ch>er..    n.    .\lierdale  tiralnger.   Agent 

KraTfor  Australia.   1.    Crosby    Sq..   London.      Kor 


lallmaliil  quantities   see    page   -131,   The   Engineering 
Baeord  of  May  3. 

NEW    INDUSTRIAL    PLANTS. 

The  Block-FoUak   Iron  Co..    Cincinnati,    O.,  Is  ns- 
arinx  oo  balldlng  a  steel  addition  to  iu  forge  bulld- 
lag  at  Carthage,   O.,    and    Installing  a   10-ton    steam 
ad  two  smaller  hammers  for  forging  pur- 


Tbe  Dearer,  Colo.,  Sogar.  Land  &  Irrigation  Co. 
wtn  build  a  beet-stigar  fkctory  to  have  a  dally  capac- 
ity of  330  tons  and  to  allow  for  doubling  this  capac- 
ity.    Wm.   C  Johnston,  Pres. 

r.  Sltterdlng,  609-625  St.  James  St..  Rlohmnml. 
Ta.,  expects  to  build  a  planing  mill.  sash,  door  nud 
IMmt  factory  i>ext  tall.  The  steam  power <plaiit  of 
100  H.-P.  will  probably  consist  of  new  trailers  and 
atlai   In  addition  to  the  present  40-R.-P.  plant. 

Tlw  LottlsrUle.  Ky.,  Lead  &  Color  Co.  has  received 
Mda  for  a  4-storT  and  basement,  60xl60-ft.  paint  fnc- 
torr,    which    will    be  equipped   with   a   power   plant, 

arinkllnx    system    and    paint    machinery.     Kenneth 
rltonald  A   J.    P.   Sheblessy,   IxiuisTille,   Ky.,   archi- 
tects. 

l)ie  Meyer  Furnace  Co.,  Peoria,  III.,  will  erect  a 
■cw  factory  to  replace  that  recently  burned,  and  in- 
stall a  17%  and  a  7-H.-P.   motor. 

The  Hidgwa/,  Pa..  Machine  Tool  Co.  will  erevt 
the  following  brick  and  steel  building:  75x:i^-ft. 
erecting  shop:  machine  shop.  187H-ft.  square:  foun- 
dry. ISO  ft.  square:  75xISO-ft.  pattern  bulldlnK; 
Si^xiZ^-fL  forge  shop,  and  power  house,  37^  ft. 
aqoare. 

The  8urk  Brewing  Co.,  Canton,  O.,  will  erect  a 
aO,000-bbl.  brewery  on  a  140x200-ft.  plot. 

John  Gwynn,  Torktown,  la..  Is  erecting  a  lO.uOO- 
bSL  derator  and  la  in  the  market  for  a  lO-H.-P.  guso- 
Hae  aaslaa. 

Tka  AUaa  *  Currey  Mfg.  Co.,  Ltd.,  Shreveport, 
La.,  coatcaiplate  erecting  a  2-story,  70xl40-ft.  plan- 
lag  alii  aiu]  sash  and  door  factory,  together  with  a 
Ixdler  house,  shaving  vault  and  dry  kiln.  A  150- 
H.-P.  engine  and  probably  a  battery  of  two  »>ollers 
wUl  be  Installed. 

J.  J.  Bollaway,  Clem.  Ga.,  Is  interested  In  forinlni; 
a  company  with  a  captul  of  (20,000  to  erect  an  oil 
mill  and  ginnery. 

The  Xew  Process  Steel  Co..  Homestead.  I'a..  con- 
templates erecting  a  blast  furnace  bavInK  a  lially 
capacity  of  500  tons;  three  steel-casting  foundries, 
one  for  machine-molded  and  small  castings,  the  sec- 
ond for  rollt  rolling  mill  castings  and  forge  1)I(h>mi.s. 
and  the  third  for  locomotive,  electrical  and  Bhlp  cast- 
ings :  a  forge  shop,  and  a  machine  shop. 

The  Horaeahoe  Mining  Co.,  Deadwoud,  8.  D.,  is  re- 
eetring  bids  for  the  erection  of  a  35U  stamp  wet  crush- 
lac  cranide  mill  to  be  located  at  I'luma.  S.  U..  to  have 
a  daily  capacity  of  l.i'.u  tons.  The  steam  power  plant 
will  include  engines  of  about  1.000  H.-I'.,  boilers,  air 
"^ pumps,  etc 


The  Peters  Sl  Bradley  Mill  Co.,  KnoxTllle,  Tenn., 
'^.JJ^S'*^-*  *^"».r7'  Mi5«-'t.  building  and  Install 
■  ™'-bb'.  flour  mill  and  a  power  plant  of  about 
Vf  H.-P, 

BUSINESS  NOTES. 

Bu«  *  Bnir,  Jamaica  I'lain,   Mass..  have  removed 

«*^/'*^?**?J??**.'**.J*''8*''  <!»««««  at   27   School 
St.     G.  O.  Leddes  la  the  Boston  sales  agent. 

wSSi.^*^- *i'«'"!"  ^^^.'^  *  Construction  Co.. 
?:^!9'%.,j:-  *■••  '•  e^cfng  a  plant  with  a  capac 
ity  of  1J»00  tons  per  month  for  the  construction  of 
«««  factory  and  olBce  buildings,  bridges,  viaducts, 
ftS  .  1£»  "yS"*  li.«*P«et«  to  have  In  op«;r«tlon  bv 
Oct.  1.  1902.  Theofflcersare  Edward  Haileit.  Pres.; 
<»««•  A^Laufhlin,  VIce-Pres.:  G.  E.  Wlncher  Secy 
and  Treaa. ;  T^H.  Barrett.  Gen.  Mgr.  ' 

r.JSj.^'iS^Jll'**'"  '■"•  Amp*"--  N  J .  manu 
tacturera  of  direct-current  machinery,  reiwrt  the  fol- 

Kr^.^f^  1?^.^  orders:  Standard  rfteel  Works, 
umhmm.  Pa.,  2  200-Kw.   generators:  James  Cooper 

"■«":    Whltehan    Porttand   Cement    60.,    Cementon, 

"*'—■-  "■  _^  ■  .J'V-^*-  -  IBO-Kw.  and  a  75-Kw. 
!nS^-  p^h"  •^'"-  "«rt"n.  Mass.,  M  motors 
»  to  W  H.-P.;  Tidewater  «!«■    fo.,  Chester    Pa     2r^ 

n9^JiJf*^^^lSj     H«rrls«n,    .N.    J  .    f„or    35 

<^  «?•  r*K  ■*■  "  .M     ""•■'"■;    Mollne    .\Iall..«l,le    Iron 
SHr^fk",",*^-  .',"x'*".***-  8«^nerator  and  11   motors 
•JBreaatlng  li,   H.-P.;  Pennsylvania  .Suitar   Kiflierv 
PS'.*^M*'%  i*-'    "    motors.    3   to   15  ^   P      Kref; 

Sw..2^'  if  tr'^lJ  *  Michigan  SoutJicrn  shops. 
^^taawtoa,  C   11  motors  aggregating  200  H.-P. 


The  American  Slcel  &  Wire  Co..  Chleagj,  rejiorts 
receiving  the  following  awards  at  the  Soutn  Carolina 
Inter-State  and  West  Iiiiliau  Exposition,  each  medal 
l>elng  the  highest  award  In  its  class:  Gold  modnis 
for  merchants  Iron  and  steel,  cold-drawn  steel  siiaft- 
ing.  horse  and  mule  shoes,  wire  nails,  rail  ln»nds. 
wire  rope,  machinery  nud  appliances  for  drawing 
wire,  springs  and  sprlnR  wire,  copper  wire,  Iron,  aud 
steel  wire,  aluminum  wire.  Silver  medals  for.  bi- 
cycle and  automobile  spokes,  rolled  wagon  skeins, 
underground  and  overhead  wires  and  cables,  metal- 
lurgy of  slue.  Bronze  medals  for  music  wire,  coaj 
ana  coke,  bale  ties,  choinlcals  and  colors.  Diploma 
ot  merit  for  Installation  in  Commerce  Building. 

The  San  Bernardino,  Cal..  Gas  &  Electric  Co.  has 
recently  purehascil  nddlllonal  power  plant  from  the 
Ball  Engine  Co..  Erie,  Pa.,  aud  Stearns  &  Foster, 
Cincinnati,  O.,  are  installing  an  electric  planit  to  con- 
sist of  a  ItnllOck  generator  direct-connected  to  a  Kali 
engine. 

The  Continental  Irtin  Works,  Brooklyn,  have  re- 
cently lncrease<l  their  electric  equipment  by  putting 
in  11  Westinghonse  induction  motors,  a  two-phase 
alternator  and  switchboard.  The  alternating  cur- 
rent appanitus  will  be  used  almost  exclusively  in 
the  works  after  this  installation  is  in  operation. 

A  series  of  articles  on  American  Art  Industries  is 
running  in  the  New  York  Tribune,  and  t\\Q  third 
paper  of  the  set.  published  on  June  15,  Is, an  Inter- 
esting account  of  the  development  and  extent  of 
horticultural  archlteclure,  as  exemplified  In  tiie  busi- 
ness of  the  Lord  &  Burnham  Co.,  Irvlngton,  N.  Y. 

PROPOSALS  OPiEN. 

Bids  See  Eng. 

Close.  WATER  WORKS.  Record. 

July    8.  Montreal,  Que /'.-^-r Jtily    5 

July    9.  I'lattevilfe,   Wis.   .......^li ' June  28 

July  10.  Austin.    Pa .^  . . .  ; July    5 

Adv.,  Eng.  Itecord,  July  5. 

July  10.  Gibbon,  Minn June  28 

July  10.  Baldwin,  L.   I.,  N.  Y June21 

July  10.  Eaton,  Colo June  14 

July  11.  Crane.  Chicago,  III. July    5 

July  11.  San  Juan,   P.    K .June  21 

Adv..  Eng.  Record,  June  21. 

July  12.  AsplnwalT.   Pa June  28 

July  15.  I'rovidence,    U.    I July    5 

Adv.,  Eng.  Record,  July  5. 

July  15.  Kewcastle,    N.   B July    5 

July  15.  Calcutta.   India .June  28 

July  15.   Independence,  Wis June  28 

July  16.  Paulding,  O June  28 

July  18.   St.    Louis,    Mo July    5 

July  23.  Muskogee.  Ind.  Ter June  28 

Adv.,  Eng.  Record,  June  28. 
Aug.  13.  Engines,    Chicago.    Ill June  14 

Adv.,  I<;ng.  Record,  June  21,  28. 

Aug.  15.   Monterey,  Nuevo  Leon,  Mex June  21 

Shrewsbury,   Mass June  28 

SEWERAGE  AND   SEWAGE    DISPOSAL. 

July    7.  Beloit,    Wis July    D 

July    7.  Newark,   N.   J July    5 

July    7.  Albany,    N.    Y July    5 

July    S.Cleveland,    O July    5 

July    8.  E.   St.  Louis,   111 July    5 

July    9.  Cohoes.  N.  Y June  28 

July  10.  Cleveland,  O June  21 

July  11.  Lafayette.    Ind July    5 

July  14.  Canton,   S.   D July    5 

July  l.l.   E.  Grand  Forks.  Minn. July    5 

July  15.  Cleveland,    O June  21 

July  15.  Chamberlain.    S.    D June  28 

July  15.  Bronxville,   N.  Y ;.  June  28 

Adv.,  Eng.  Record,  June  28,  July  5. 

July  16.  BufTalo.  N.  Y July    5 

July  16.  Fairfield,  la June  28 

July  17.  Cleveland,  O June  28 

July  18.   San  Juan.  P.  R July    5 

Adv..  Kng.  Record,  July  5. 

July  19.   South    Brooklyn,    O July    5 

July  21,  Des  Moines,    la. .- .  .  July    5 

July  22.   Blnghamton,  N.    Y : July    5 

July  22.  Des   Moines,    la July    5 

July  23.  Muskogee.  Ind.  Ter '.    June  28 

Adv.,  Eng.  Record,  June  28. 

July  31.  Wllllamsport,  Pa June  28 

Adv.,  Eng.  Record,  June  28,  July  5. 

July  —  Guelph,   Ont .May  24 

July  —  Ames,    Iowa    Mar  29 

Aug.  12.  Machinery,  New  Orleans.  La June    7 

Adv.,  Eng.  Record,  June  7  to  July  0 

Aug.  12.  Construction,  New   Orleans.   La June    7 

.     Adv.,  h;ng.  Record.  June  7  to  July  5. 

Aug.  lo.  Monterey.    Nuevo  Leon,   Mex. June  2i 

■■ —    Topeka,  Kan june  28 

BRIDGES. 

July    7.  Newark,    N.    J Tnlv    -. 

July    7.  Brooklyn.    Minn i'.'.'.'.'.  July    5 

July    8.  Noblesville,    Ind julv    % 

July    8.  Patcrson,   N.   J j,,iv     '. 

July    8.  Tremont,  Pa jj,  "y    r 

July  10.  Ft.   Plain,  N.  Y u,\l    H 

July  10,  Walhalla.    8.    C julv    ^ 

.luly  10.  Westmoreland,  Kan ■..'.'.■.■.■  June  •'S 

.luly  1 1 .  Bracevllle,  O. July  't 


i„t„^A  li^i    ••  ''ng:,  "ecord,  June  28,  July  o. ' 

July  14.  Winona,  iSllnn inne-'i 

Julyl4.  Vldalla.    La June  ji 

iitiviA  Q4.    «■«_....    rt  June  11 


.July  14.  St.  Marys,  O Tunp  .,j< 

JulylS.  North    toup,    Neb Ju"v    ^ 

July  18.  IndlanaiHills.   Ind '  '  "inni.  •')< 

.  uly  19.  CralK,    Mont j'Tv  "i 

.luly  21.  Ft.    Benton,    Mont Tune  28 

July  24.  .St.    Clalrsvllle,    O lj\v    r, 

July  2<;.  Akron,    O.' j"  J    r 

July  28.  Chicago.  Ill •/. '^"'l  ^■' 

i,.i_         «'l*K  ■-"?;, "ecord.  June  28,  July  b'. ' 

July  —  Natchez.  Sllss Anr  •?» 

Aug  —  CoIumbUB.    O j^„;  ax 

Sept. '02.  Bridge  plana,  St.  Petersburg.  Russia  .Sept  21 
PAVING  AND  BOADMAKING. 

July    7.  Bralnerd,   Minn Ti,i„    - 

Ju  y    7.  Albany,  N.  Y ,"Z    ? 

Jay    7.  WUkesbarre.  Pa.    .....-.•, ^Iv    H 

July    7.  Paterson.  N.  J j^^    5 


July    7.  Dajby,    Pa.    ^ July    5 

July    7.  St.  Louis,  Mo July    5 

July    8.   South  Bend,  Ind July    5 

:.luly    S.Chicago,    III July    5 

July    8.  Jersey  City,  N.  J July    5 

July    8.   E.    St.   Louis,   IU July    5 

July    9.   Chicago,   111 July    5 

July    9.   Camden.  N.  J July    5 

July  10.   Long   Island  City,   .\.    Y July    5 

Jufi- 10.   Pittsburg,   I'a June  28 

July  11.   Brooklyn,    N.    Y July    5 

July  11.  New  Brighton.  S,  I.,  N.  Y July    5 

July  12.  Akron,   O July    5 

July  14.  Rpad    roller.    Pasadena,    Cal uly    5 

■July  14.  Duluth.  Minn July    5 

■July  14.  Greencastle,   Ind June  28 

July  14.   Warren,    Pa .Tune  21 

July  14.  Toledo,  O. 3une  21 

July  15.   E.  Grand  Forks.   .Minn July    5 

Jul.v  15.   Buffalo,     N.    Y July    5 

July  15.  Ashland.    Wis July    5 

July  15.   Bessemer,    Ala June  14 

July  18.   St.    Louis.    Mo July    5 

July  18.   Springfield,   O June  28 

Jul.v  21.   Des  .Moines,    la July    5 

July  21.   Michigan    CItv.    Ind July    5 

July  22.   SteulienvIIIe.    O July    5 

Julv  22.   Napoleon.   O July    5 

Jul.v  23.   Mt.    Pleasant,    O July    5 

July  23.   Dayton.  O July    5 

July  28.   Cincinnati,    O July    5 

POWER,  GAS  AND  ELECTRICITY. 

July  14.  Columbus,  O June  28 

July  15.  Shenandoah.    la June    7 

July  10.  Galllpolis.   O July    5 

July  16.   Norrlstown.    Pa June  14 

July  21.  Cedar  Falls,  la June  28 

July  22.  Newcastle,  N.   B ...July    5 

GOVERNMENT    \^a'K. 

July    9.  Annapolis,   Md .;■..■■.• June  28 

July  10.   New    Iberia,    La i May  24 

Adv.,  Eng.  Record,  May  24,  31. 

July  12.  Bremerton,  Wash June    7 

July  12.   Washington.   D.   C June    7 

Julyl4.  Dam,   Wheeling,  W.   Va ...June2l 

Adv..  Eng.  Record.   June  21  to  July  5. 

July  15.   Chamberlain.    S.   D June  28 

July  15.  Cribs,  Wheeling,  W.  Va June  21 

Adv.,  Eng.  Record.  June  21  to  July  5. 
July  17.  Tampa,    Fla May  31 

Adv..  Eng.  Record,  May  31,  June  7,  21. 

July  18.  Ft.   Hunt.  Va June  28 

July  18.   Ft.   Washington,   Md June  28 

Julv  19.   Ft.    Hancock,    N.    J July    5 

July  23.   Ft.   Robinson,   Neb July    5 

July  28.  Chicago,    111 June  28 

Adv.,  Eng.  Record,  June  28,  July  5. 
July  28.   Butte.  Mont June  14 

Adv.,  Eng.  Record,  June  14,  21. 
July  29.  Jollet.    Ill    July    5 

Adv.,  Eng.  Record,  July  5. 
July  30.  Aberdeen,   S.    D June  21 

Adv..   Eng.   Record,   June  21,  28. 
Aug.    1.   Ft.   Totten,   N.   Y July    5 

Adv.,  Eng.  Record,  July  5. 
Aug.    5.   Brunswick,  Ga June  21 

Adv.,   Eng.   Record,  June  21.  28. 

Aug.    9.   San   Francisco,    Cal July    5 

Aug.  12.  Denver.   Colo June  28 

.Adv.,  Eng.  Record,  June  28,  July  5. 
Aug.  13.  Freeport.   Ill July    5 

Adv.,  Eng.  Record,  July  5. 

BUILDINGS. 

July    7.   School,    Trenton,  N.    J July    5 

July    7.   School.    Portland,   Me July    5 

July    8.   Theater.    Sheboygan.   WMs July    5 

July    8.   Htg.    school,    Indianapolis.    Ind July    5 

July    !).   Plumbing  P.   O..   Winnipeg.   Man July    5 

July    9.  Library,  St.   John,  N.  B. June 28 

July  10.   Pub.   bldg..  New  York,  N.  Y July    5 

July  10.   School.    Dowagiac.    Mich July    5 

July  11.   School,  W.  Springfield.  Mass July    5 

July  11.   School.  Castle  Citv.   Utah July    5 

July  11.   School,    Chicago,    111 July    5 

July  11.   Pub.    bldg.,    Altoona,    Pa July    o 

July  n.   Fire  station,  Cleveland,  O June28 

July  11.  School.   Rapid  City,   S.   D June  21 

July  11.   Pub.  bldgs..  Athens,  O June  21 

July  12.  Church,   Hillsboro,    111 July    5 

.luly  12.   Htg.   school,   Springfield.   N.   J June  28 

July  12.  Library,  Santa  Ana,   Cal June  28 

July  14.   Htg.   C.   H.,  Altkm.   .Minn July    5 

July  14.  Htg.  school,  Columbus.  O June  28 

July  14.  Htg.  Court  House.  Chaska.  .Minn June  21 

.Tuly  ID.   School.    Ann   Arbor.    Minn July    5 

July  15.   Library,  Valley  Clt.v.  N.   Dak July    5 

July  15.  High  school,  Lawrenceburg,  O June  28 

July  15.   School.    Annapolis.   Md June  28 

.Tuly  15.  Court  House.   Woodlands,  Cal June  28 

July  15.  City  Hall,   Independence,  Wis June  28 

July  18.   Pub.   bldg.,    Paterson.    N.   J ; July    5 

July  16.   Schools,   St.   Paul,   Minn July    5 

July  16.    Htg.  Court  House,  Norrlstown.  I'a...  June  21 

i"]^U-   ^^^-   ?■''?■■    Mansfield,   O. June  28 

July  17.   School,   Valley  Crossing.  O June  28 

.Tuly  17.  Iltg.  school.  Agriculfl  College,  Miss.. June  28 

July  17.   H(g.    bldg..   Athen.s,   O June-^l 

.Tuly  21.  Engine   houses,   Springfield,  O June  28 

July  21.  School.  Iowa  City.  la June  28 

i^P  SJ-  f?^""*  House,  Crown  Point,  Ind June  28 

July  21.  Library,    Eureka.  Cal July    5 

July  23.  School.  Cleveland.   O Julv    5 

.Tuly  23.  City  Hall.  Sheldon,   la '.  !  July    5 

July  25.   School,    Sandusky,    O July    5 

■I"!-'' ^5-   !'"'>•  bldg.  plans.  Milwaukee.  Wis June  28 

July  20.   Pub.   bldg.,   Columbus.    O July    5 

Aug.    2.   School,   Tippecanoe  ( 'it  v.   O July    5 

Aug.    5.   School  plans,  Passaic.  N,  J May    3 

Aug.  10.   Dwellg.    plans,    Cheyenne.    Wyo July    5 

Oct.    7.  Capitol  work,   St.  Paul,  .Minn Mar.  22 

MISCELLANEOUS. 

July    8  Wharf.   New  Orleans,  La June  21 

July  10.  .Sea   wall.    Southold.   N.    Y July    5 

July  10.   R.   R.,   Denver.   Colo Julv    h 

July  11.   Pier.    Brooklyn.   N.   Y July    5 

•J"!y  Ji-  Sprinkling  trucks.  Brooklyn.  N.  Y.  .'.'.■june28 
.In  y  lo.  Sweeping  machine,   Johnstown,  Pa...  July    5 

T  y  IS-  ]f'^Z'"  ?.'"'■''•  -^letandria.  La June  28 

July  17.  Garb,  disposal.  Newark,  N.  J June  28 

Adv.,    ring.    Record.   July   5. 

July  21.   R.   R..   New  York.  N.  Y. Julv    5 

^"^:  Vo  ^^"^  wall.  Galveston.  Tex .'.June 28 

Sept.  30,  HarlKir.   I'ort  Adelaide,  s.  A Julv    5 

Dam.  Millers  Falls,  Mass June  14 


July  12,  1902. 
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THE    ENGINEERING    RECORD.  should    be    put   upon   a   rational    and    uniform 

^   ,x»    «      ^      o  basis.     This  has  been  done  in  connection  with 

Volume  XLVI.,  Number  2.  ^^^   p^^^^^^^   ^^   ^^^   .^^^    ^^^   ^^^^j   ^,„^    ^^ 

,„„  least   substantially   so,   and    there   is   no   valid 

TABLE  OF  LEADING  AKTICLES.  ,       ,,      .,  ,     j    ,  i      j 

■  reason  why  equally  sensible  and  useful  proced- 

Standard   Cement    SpeciHcatloiis 25  ypgg  should  not  be  employed  to  determine  the 

The    New    Power    1-lii.iit   of   the    Ves    Moiues    City  j      .        t  tv,          „      *  „ni„ 

Kailway   Co.     (Illustrated) 2a  excellence  of  the  products  of  the  cement  mills, 

%i^:5uS^tl^u'^ll!T'vl^^n^ro.a:::::  11  or  their  adaptability  to  definite  classes  of  en- 

The  Fiuauclal   Questious  in   Water-Works  Valua-  gineering  construction. 

E\perinients  oirthe'ciaVlflcation  of  Vhe'st.''LK)ui^  The  processes  required  to  produce  prescribed 

Sew^lgfrn^sJi  \l"H"'Tul;ry.-Engla,id:;;:::;  i  results  m  cement  manufacture  with  given  and 

Stream  Pollution   Enjoined  In   New  Jersey........  33  suitable    raw    materials    are    now    well     under- 

Kcconstructlou    of    the    Castlewood    Dam.     (lUus-  ,     ,      ^^ 

trated)    31  stood  and   under  control.     The  weak  or  other 

''''i:^a'^^yttev''%unul^':":'!^^^^^^^  unsatisfactory    features   of   cement   whxch   are 

Duty  Test  of  a  (i.ooo.ood-Gal'lon  Pumping  Engine,  j^^g^  likely  to  develop  and  work  Injury  to  any 

Haverhill,     Mass 'TO  .           .                    ^        ^, 

The   Mechanical    Plant  in   the  Rogers   Peet    Build-  given    class    ot     engineering    construction     can 

The ^Grand    Avenue  ^llli"cule*''l5ridgeV  Miiwaukee:  ^^  now    be    anticipated    with    such    reasonable   cer- 

(Illustrated)     .. — 38  tainty  as  to  enable  every  competent  civil   en- 

The    American    Water- Works    Association 40  ••'»'">^j 

Tunneling  tor  Water  at  Los  Angeles 40  gineer  to  specify  in  an  effective  and  lair  man- 

A  Boaf  s  Motion  In  a   Kestricted  Waterway 40  ^^^  ^^^  ^^^  prescribed  work.     With  these  condi- 

The    Engineering    Record,   conducted   by   Henry   C.  tions  existing  it   would  seem   to  be  a  compara- 

Meycr,  is  published  every  Saturday  at  21  Park  Row,  tiygly  simple  matter  to  arrange  a  set  of  standard 

New    York.      Its    opinions    on    technical    subjects    are  -                -^      ^.          ^   a^    ■      ^,                     i,         • 

either  prepared  or  revised  by  specialists.  cement  specifications  Sufficiently  comprehensive 

Subscriptions  are  received  and  single  copies  sup-  (^  meet  all  the  demands  of  at  least  ordinary 

plied   by   the   International   News   Company,   Breams  ,        ^.              j        os   ■      .i      n      -ki      i      tv,„o„ 

Building,   Chancery  Lane,   London.  construction   and   sufficiently    flexible    in   those 

The  subscription  rate  is  $5  a  year  for  the  United  features  where  it  is  necessary  to  satisfy  either 

?rrTn^h\"estarunfo:^'^°'  *""  ''  ""  "^"^  '"'"°'  what  may   be   called  the   local   features  of  ce- 

—  ment    manufacture    or    the    special    conditions 

Standard  Cement  Specifications.  found  In   connection   with  different  classes  of 
structures.       These      standard      specifications 

At  the  recent  meeting  of  the  American  Sec-  should  obviously  include  such  physical  features 

tion  of  the  International  Associatloi  for  Test-  as     fineness     of     grinding,     possibly     specific 

ing  Materials  a  number  of  important  subjects  weight,  but  certainly  tests  for  tensile  and  com- 

relating  to  the  uniform  determination  of  quali-  pression  resistances,  change  of  volume  in  set- 

fications  for  materials  used  in  engineering  con-  ting,   endurance,   especially  in   sea  water,  and 

struction  were  well  discussed,  and  among  the  other  characteristics  imperative  for  a  resisting 

topics  the   testing  of  cements  stands   at  least  and  enduring  cement. 

equal  with  the  others  in  prominence.  The  The  great  difficulty  to  be  encountered  in 
matter  of  uniform  specifications  governing  the  bringing  about  these  desirable  results  lies  first 
physical  or  other  qualities  to  be  required  by  in  determining  what  agent  or  body  shall  under- 
civil  engineers  from  the  manufacturers  of  ce-  take  to  secure  them,  and  second,  in  harmoniz- 
ments  is  one  of  unusual  gravity  for  several  rea-  ing  the  different  interests  concerned,  both  on 
sons.  Among  them  Is  the  fact  that  the  manu-  the  part  of  the  user  and  the  producer,  so  as  to 
facture  of  Portland  cements  of  the  best  quality  attain  results  which  will  be  respected  by  all 
has  been  extended  with  remarkable  rapidity  concerned.  The  handling  of  such  a  question  in- 
during  the  past  half  dozen  years,  so  that  at  the  volves  tact  and  a  thorough  understanding  of 
present  time  the  annual  production  of  cement  all  the  elements  of  the  problem.  The  meeting 
mills  surpasses  any  limit  which  the  most  active  of  the  American  Section  of  the  International 
imagination  would  have  suggested  at  the  be-  Association  for  Testing  Materials  held  at  At- 
ginning  of  this  period.  This  obviously  means  lantic  City  appeared  to  develop  a  feeling  that 
that  the  use  of  Portland  cement  has  enormously  it  would  be  wise  to  await  the  action  of  the 
increased  and  that  civil  engineers  are  making  Committee  of  the  American  Society  of  Civil 
rapidly  widening  applications  of  concrete  and  Engineers  now  having  under  consideration  the 
other  classes  of  masonry  in  which  tue  resist-  same  subject  of  cement  testing  and  affiliated 
ance  and  endurance  of  the  completed  structure  matters.  This  is  undoubtedly  the  correct  atti- 
depends  wholly  upon  the  cement  employed.  tude.     There  may  possibly  be  some  doubt  as  to 

In  the  earlier  days  of  the  manufacture  of  the  propriety  of  the  Society  taking  up  for  in- 
Portland  cements,  some  of  their  characteristics  vestigation  and  decision  professional  questions 
were  not  well  understood  and  many  of  the  properly  lying  within  the  practice  of  its  mem- 
specification  requirements  assumed  their  va-  bers,  but  there  can  be  no  doubt  whatever  as  to 
rious  and  varying  features  for  the  reason  that  the  advantage  which  would  accrue  from  certain 
their  engineer  authors  were  ill  acquainted  with  general  recommendations  bearing  upon  tne  uni- 
the  things  to  which  those  specifications  ap-  form  testing  of  cements  or  general  standard 
plied.  It  was  absolutely  imperative  that  they  requirements  for  that  material.  Mature  recom- 
should  protect  their  works  by  those  require-  mendations  emanating  from  a  committee  of  that 
ments  which  in  their  judgment  would  result  body  alter  deliberate  investigations  and  con- 
in  securing  a  good  quality  of  cement  even  sideration  would  undoubtedly  be  respected  by 
though  their  knowledge  of  that  material  was  both  civil  engineers  and  manufacturers.  The 
neither  complete  nor  exact.  It  is  not  surpris-  report  of  such  a  committee  would  at  least  form 
ing  under  such  circumstances  that  there  was  ja.  basis  on  which  both  civil  engineers  and  manu- 
produced  an  abundant  crop  of  all  sorts  of  ce-  facturers  might  meet  and  agree  as  to  working 
ment' specifications,  some,  or  possibly  most,  of  standard  specifications  which  could  with  great 
which  were  on  the  whole  fairly  good,  but  with  advantage  displace  the  almost  infinity  of  speci- 
a  constantly  increasing  variety  of  require-  flcation  requirements  now  existing.  It  is  per- 
ments,  with  uniformity  nowhere  in  sight,  cal-  fectly  practicable  to  secure  these  ends;  there 
culated  to  distress  the  cement  manufacturer  In  is  required  only  a  moderately  concreted  action 
a  certain  and  most  effective  manner.  Such  a  on  the  part  of  those  interested,  with  ample  op- 
condition  of  things  is  perplexing  to  all  con-  portunity  for  the  consideration  and  discussion 
cerned;  it  is  advantageous  neither  to  the  en-  of  requirements  which  have,  in  the  manner  in- 
gineer  nor  to  the  manufacturer,  nor  to  any  one  dicated,  assumed  manifold  character  and  multi- 
else,  and  it  is  time  that  the  whole  matter  of  plicity  of  values, 
cement     testing     and     cement     specifications  In  such  standard  specifications  there  should 


be  prescribed  tests  for  cements  and  cement 
mortars  to  determine  as  nearly  as  practicable 
just  those  qualities  required  in  the  actual  duty 
of  various  grades  of  masonry.  Short  time  tests, 
as  at  the  end  of  twenty-four  hours,  should  be 
given  only  such  limited  significance  as  properly 
belongs  to  them.  Nor  should  erratically  exact- 
ing tests  for  checking  be  prescribed  in  which 
cement  pats  are  subjected' to  conditions  that 
nelthar  bear  any  resemblance  whatever  to  ex- 
perience In  actual  construction  nor  disclose 
qualities  which,  so  far  as  known,  have  any  dis- 
coverable relation  to  duties  to  be  performed  in 
the  finished  structure.  This  subject  of  stand- 
ard specifications  for  cements  is  earnestly  com- 
mended to  the  consideration  of  both  engineers 
and  manufacturers. 


The  New  Power  Plant  of  the  Des  Moines  City 
Railway   Co. 


Thirty-five  years  ago,  a  pair  of  bay  mules 
hauled  a  shiny  yellow  car  with  canopy  roof 
along  a  twelve-block  track  In  Des  Moines  and 
thus  inaugurated  street  railway  traffic  in  a 
city  which  to-day  possesses  a  system  of  un- 
usual interest.  The  early  line  was  owned  by  a 
Dr.  Turner,  who  was  a  little  later  joined  by  Mr. 
J.  S.  Polk.  Other  roads  came  into  existence, 
some  of  them  electric,  others  steam  and  gaso- 
line. The  need  of  uniting  them  to  improve  the 
service  and  reduce  expenses  finally  became  so 
evident  that  the  Des  Moines  City  Railway  Com- 
pany was  organized  about  1888  to  take  over  all 
the  properties.  Mr.  J.  S.  Polk,  then  as  now 
the  president  and  leading  stockholder  of  the 
company,  recognized  the  advantages  of  electric 
traction,  and  the  road  was  one  of  the  first  west 
of  the  Mississippi  to  put  in  a  complete  electric 
equipment. 

This  power  equipment  was  extended  from 
time  to  time  until  the  equipment  included  its 
present  outfit  of  ten  20x6-foot  and  six  18x5-foot 
horizontal  return  tubular  boilers,  a  200-horse- 
power  vertical  boiler,  a  22x48-inch  and  a  30x60- 
inch  Lane  &  Bodley  Corliss  engine  and  a  20x42- 
inch  Sioux  City  Corliss  engine.  These  engines 
drive  a  200-kilowatt  Siemens  &  Halske  genera- 
tor, a  150-kllowatt  General  Electric  generator 
and  a  line  shaft  to  which  eleven  45-kilowatt 
Thomson-Houston  dynamos  are  belted.  Two 
Westinghouse  compound  engines  from  the 
Omaha  Exposition  are  set  up  In  an  annex  to 
the  engine  room  and  are  both  belted  to  a  Gen- 
eral Electric  three  bearing  generator  of  about 
200  kilowatts  capacity,  a  form  of  drive  which 
is  not  very  often  encountered,  even  in  old-time 
plants 

The  company  recently  decided  to  build  some 
extensive  lines  out  into  the  country,  for  which, 
with  the  former  load,  the  capacity  of  the  old 
station  was  inadequate.  The  plant  was  other- 
wise unsatisfactory,  for  the  boilers  were  well 
worn  and.  although  the  building  was  within  200 
feet  of  the  river,  no  condensers  had  ever  been 
used,  conditions  which  made  the  fuel  charges 
noticeably  high.  The  company  accordingly 
retained  Messrs.  Sargent  &  Lundy  of  Chicago 
to  design  a  new  plant  of  thoroughly  modern 
type.  After  investigation  of  the  conditions  in 
the  old  station,  it  was  decided  to  build  a  new 
engine  and  boiler  room  adjoining  the  old  plant 
in  such  a  manner  that,  after  the  new  machin- 
ery was  put  into  operation,  some  of  the  old  ap- 
paratus could  be  removed  and  the  new  station 
extended  over  the  ground  occupied  by  the  old 
plant.  The  general  scheme  of  this  extension  is 
shown  in  one  of  the  illustrations,  the  proposed 
future  addition  to  the  new  station  being  shown 
in  broken  lines.  It  was  decided  to  utilize  tem- 
porarily the  old  stack  which  projects  out  from 
the  old  building  at  a  convenient  point.  The 
location  of  the  new   engine  and  boiler   rooms 
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WW  determined  with  due  consideration  of  con- 
venience in  receiving  coal  on  a  side  track  from 
the  Chicago  ft  Northwestern  Railway  and  also 
of  the  aooice  ot  condensing  water  supply  from 
the  rlTer. 

The  boUer  room  is  designed  for  overhead 
co«l  bunkers  and  a  complete  system  of  coal- 
handling  machinery.  It  was  not  considered  de- 
sirable to  install  these  bunkers  at  the  present 
time,  but  the  roof  girders  of  the  boiler,  room 
ki«  ao  built  that  the  bunkers  can  be  readily  at- 
tached to  them  at  any  time.  For  this  purpose 
also  the  front  ends  of  the  boilers  are  carried  on 
heavy  structural  columns  which  are  designed 
ao  that  they  can  be  extended  up  to  the  roof 
gtrdera,  when  the  bunkers  are  put  in,  so  as  to 
carry  the  additional  load  of  the  latter.  The 
coal  track  is  outside  of  the  new  boiler  room  and 
parallel  to  it,  and  when  the  coal  bunkers  are 
added  the  building  will  be  equipped  with  a  con- 
veying system  such  that  the  cars  will  be  un- 
loaded into  a  hopper,  and  the  coal  conveyed  by 
machinery  to  the  bimkers,  the  ashes  being  car- 
ried out  from  the  ash  pits  in  a  reverse  manner. 
py»r  the  present,  however,  arrangements  are 
made  for  unloading  the  coal  cars  on  ,to  the 
boiler  room  floor,  from  which  the  stoker  hop- 
pers are  filled  by  hand.  Under  each  of  the 
boiler  room  windows  is  a  cast-iron  frame  the 
fall  width  of  the  window,  and  this  frame  is 
covered  by  a  sheet  steel  door  stiffened  with 
angle  irons  and  provided  with  counterweights 
■o  that  it  can  be  swung  back  against  the  coal 
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square  feet  of  grate  surface.  As  will  be  seen 
from  the  cross-section,  the  boiler-room  is  pro- 
vided with  basement  ash-pits  and  with  a  sheet 
steel  overhead  flue.  In  view  of  the  future  de- 
velopment of  the  station,  this  flue  was  made  of 
the  same  sectional  area  throughout,  the  idea 
being  that  when  the  first  extension  is  made  to 
the  new  station  it  may  possibly  be  desirable 
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piping  connections  are  so  made  and  the  gallery 
so  built  that  when  the  new  station  is  continued, 
as  shown  In  the  plan,  the  heater,  gallery, 
pumps  and  connections  can  all  be  moved  bodily 
and  set  up  against  the  wall  of  the  future  stack, 
so  as  to  make  room  for  another  battery  of 
boilers  where  they  now  stand. 

The  steam  header  in  the  new  boiler  room  is 
of  cast-iron  and  all  live  steam  connections  are 
made  up  with  ground  joints,  no  gaskets  being 
used.  A  10-lnch  pipe  is  run  from  the  new 
header  to  the  old  one  so  that  the  old  engines 


Cross-Section  or  New  Power  Plant, 
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Plan  Showino  Relattvk  rxwiAnoif  of  Out  Ain)  New  Stations. 


cmr.  Tbeae  doors  have  side  projections  so  that 
wbea  open  they  form  chutes  over  which  the 
coel  Is  unloaded  on  to  the  floor. 

The  boiler  equipment  as  at  present  installed 
In  the  new  station  consists  of  four  horizontal 
water-tnbe  boilers  manufactured  by  the  Ault- 
maa  *  Taylor  Machine  Company,  Mansfield, 
Ohio.  They  contain  4,400  square  feet  of  heat- 
lag  Mirface  each  and  are  equipped  with  Ault- 
man  ft  Taylor  cbsln-grste  stokers  of  about  75 


to  make  It  at  the  end  opposite  to  the  old  sta- 
tion instead  of  in  the  manner  indicated  In  the 
plan. 

At  the  end  of  the  boiler  room  against  the 
wall  of  the  old  building  is  located  a  Stilwell 
cast-iron  heater  of  350  cubic  feet  capacity. 
This  will  heat  feed  water  for  six  fioilers  such 
as  are  now  Installed,  at  their  maximum  capac- 
ity. The  heater  is  located  on  a  gallery,  with 
the  feed  pumps  Immediately  under  it,  and  the 
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can  be  run  from  the  new  boiler  plant. 

The  present  equipment  of  the  new  engine 
room  consists  of  a  26  and  52x60-inch  AUis-Chal- 
mers  engine  direct-connected  to  a  General 
Electric  16-pole  1,000-kilowatt  575-volt  railway 
generator  making  80  revolutions  per  minute. 
This  unit  Is  equal  to  a  maximum  continuous 
load  of  1,500  kilowatts.  It  is  intended  to  install 
another  unit  of  the  same  size  at  an  early  date. 

The  company  runs  from  60  to  65  cars,  chiefly 
of  the  double-truck  type,  in  regular  service, 
and  the  load  at  the  switchboard  varies  from 
800  to  1,400  kilowatts,  with  an  occasional  peak 
somewhat  In  excess  of  the  latter  amount.  The 
1,000-kilowatt  unit  installed  will,  therefore, 
carry  the  load  under  all  ordinary  conditions  of 
the  traffic. 

The  company  is  now  building  an  interurban 
road  to  run  from  Oes  Moines  to  Colfax,  a  dis- 
tance of  about  25  miles  through  the  towns  of 
Mitchellville  and  Altoona.  Electrical  apparatus 
for  this  extension  has  recently  been  ordered 
from  the  General  Electric  Company.  A  300- 
kilowatt  inverted  rotary  converter  will  be  in- 
stalled in  the  new  engine  room,  with  330  volts 
on  the  alternating-current  (three-phase)  side. 
This  will  be  stepped  up  to  16,000  volts  and 
transmitted  to  B  sub-station  at  Mitchellville, 
19  miles  from  the  power  station,  where  the 
process  will  be  reversed.  The  transformers 
used  are  the  General  Electric  air  blast  type, 
four  of  110  kilowatts  being  put  in  at  each  end 
of  the  line. 

To  revert  to  the  special  features  of  the  en- 
gine room  of  the  new  station,  the  engine  being 
of  course  condensing,  an  independent  Allis  ver- 
tical, flywheel,  injection  condenser  has  been  in- 
stalled between  the  cylinders  of  the  engine^. 
An  intake  crib  is  located  in  the  river  near  the 
bank  and  a  20-inch  cast-iron  injection  pipe  runs 
from  it  to  the  condenser,  and  a  30-inch  over- 
flow pipe  carries  the  discharge  back  to  the 
river.  These  pipes  are  large  enough  for  four 
of  the  1,000-kilowatt  units.  Openings  are  left 
for  future  connections  so  far  as  possible.  The 
engine  room  Is  built  for  an  overhead  electric 
crane  although  this  has  not  as  yet  been  in- 
stalled. 
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An  automatic  oiling  system  is  installed  with 
reservoir  tanks  in  the  basement  and  overhead 
distributing  tanks  into  which  the  oil  is  pumped 
from  the  former.  The  new  type  of  Lunken- 
heimer  pressure  oil  cups  are  used  on  the  en- 
gine throughout,  and  Turner  oil  filters  are  in- 
stalled in  the  basement  to  which  all  the  oil 
drains  from  the  bearings  are  piped. 

The  new  boiler  plant  has  been  in  operation 
for  some  weeks  and  the  new  engine  has  just 
been  started.  The  improvement  in  the  fuel 
economy  even  since  the  new  boilers  were  start- 
ed has  been  very  marked. 

The  general  manager  of  the  Des  Moines  City 
Railway  Company  is  Mr.  G.  B.  Hippee,  to 
whose  energy  the  recent  improvements  are 
largely  due.  Mr.  J.  E.  Welch  is  the  master 
mechanic  and  has  direct  charge  of  the  power 
station.  By  his  continued  watchfulness  he  has 
been  able  to  run  the  old  plant  through  many 
trying  load  peaks  without  a  mishap.  The  new 
station  is  fulfilling  his  anticipations  of  several 
years  past.  The  new  power  plant,  however,  is 
only  one  of  many  interesting  features  the  com- 
pany can  show  to  visitors.  It  has  a  repair 
shop  and  small  foundry  unusually  complete 
for  a  road  of  its  size,  and  builds  a  number  of 


very  best  quality,  ground  extremely  fine,  weigh- 
ing not  less  than  110  pounds  per  striked  impe- 
rial bushel,  and  capable  of  maintaining  »  break- 
ing weight  of  400  pounds  on  an  area,  1^x1% 
Inches,  equal  to  2'/i  inches,  7  days  after  being 
made,  in  an  iron  mold,  and  immersed  in  water 
6  of  these  days." 

Grant  maintained  no  central  laboratory  but 
established  small  laboratories  on  various  parts 
of  the  work  and  equipped  them  with  a  few 
briquette  molds,  a  machine  for  making  tests  of 
tensile  strength,  and  apparatus  for  ascertaining 
the  weight  per  bushel.  It  is  interesting  to  note 
that  Grant  subsequently  changed  the  form  of 
the  briquette  and  reduced  the  section  to  one 
inch.  He  later  added  a  test  for  fineness.  Faija 
devised  a  test  for  constancy  of  volume,  Vicat 
an  apparatus  for  measuring  the  rate  of  setting, 
while  Michaelis  and  others  added  improvements 
in  both  methods  and  apparatus.  The  methods 
of  testing  and  the  specifications  proposed  by 
Grant  furnished  the  precedent  which  is  followed 
by  engineers  generally  in  this  country  and  in 
Europe. 

In  the  half  century  which  has  almost  elapsed 
since  these  tests  were  proposed,  little  or  no 
change  has  been  made  in  the  general  character 
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new  cars  each  year  as  well  as  makes  over  the 
old  rolling  stock. 


Cement  Testing  in  Municipal  Laboratories. 
A  paper,   sligbtly  condensed,   presented   by  Mr.   R.  L. 
Humphrey  before  the  American  Section   of  the  Inter- 
national Association  for  Testing  Materials. 


The  Study  of  the  equipment  and  methods  in 
use  in  the  various  municipal  laboratories,  par- 
ticularly so  far  as  they  apply  to  the  tests  of 
cement,  is  exceedingly  interesting,  and  one 
which  presents  a  wide  field  for  discussion. 

The  first  record  of  any  systematic  experi- 
ments with  Portland  cement  were  made  in 
France  by  the  engineers  of  the  Fonts  et  Chaua- 
s6es,  by  whom  this  material  was  employed  on  a 
large  scale  as  early  as  1850.  Their  standard  of 
excellence  provided  that  a  Portland  cement 
should  have  a  specific  weight  of  1,200  kilo- 
grammes per  cubic  meter  (103  pounds  per  impe- 
rial bushel),  and  that  briquettes  of  1^  inch 
section,  equal  to  an  area  of  2%  inches,  should 
develop  the  following  tensile  strengths: 


Age. 
2  days 

Neat. 

1  cem. ;  2  sand. 

140  pounds 

5  " 

280   " 

140  pounds 

0  " 

530   " 

280   " 

In  the  latter  part  of  1858  John  Grant  began 
a  series  of  tests  in  connection  with  the  London 
main  drainage  works,  and  in  1859  we  find  the 
following  clause  in  the  specifications  for  this 
work: 

"The  whole  of  the  cement  to  be  used  in 
these  works  is  to  be  Portland  cement  of  the 


of  the  tests,  although  the  methods  and  appa- 
ratus have  been  considerably  improved,  while 
the  quality  of  the  cement  produced,  particularly 
Portland  cement,  has  been  wonderfully  im- 
proved. 

It  seems  remarkable  that  this  improvement 
in  the  quality  should  take  place  without  a  cor- 
responding improvement  in  the  methods  of 
tests.  For  as  Portland  cement  came  into  more 
general  use,  we  find  the  engineer,  in  his  anxiety 
to  establish  the  qualities  if  this  new  product, 
applying  a  greater  variety  of  tests  of  increas- 
ing severity.  The  principal  qualities  sought, 
viz.,  fineness,  rate  of  setting,  strength  and 
soundness  are,  however,  the  same  to-day  as  in 
the  days  of  John  Grant.  As  a  rule  the  early 
laboratories  were  field  laboratories,  that  is, 
they  were  located  on  the  work  in  which  the 
cement  was  to  be  used,  and  the  equipment  was 
necessarily  limited.  Gradually  laboratories  of  a 
«permanent  character  were  established  for  the 
purpose  of  more  accurate  tests  and  for  investi- 
gation. 

There  are  but  few  thoroughly  equipped  muni- 
cipal laboratories  in  either  this  country  or 
abroad.  The  laboratories  connected  with  the 
technical  schools  are  for  the  most  part  fairly 
well  equipped.  This  is  particularly  the  case 
abroad.  One  of  the  most  important  of  this  kind 
is  the  laboratory  of  the  Ecole  des  Fonts  et 
Chaussfies.  This  laboratory  was  established  In 
1851  as  a  chemical  laboratory  for  the  examin- 
ation of  limestones,  lime,  cement,  mortars,  puz- 


zuolanas,  and  other  substances  employed  in 
construction.  It  is  interesting  to  note  that,  In 
the  circular  letter  issued  about  this  date,  "the 
engineers  of  the  Fonts  et  Chauss^es  and  per- 
sons who  desire  tests  and  analyses  made  can 
send  their  samples  to  the  laboratory  which  will 
make  the  examination  gratuitously."  This  lab- 
oratory was  established  as  a  permanent  labora- 
tory In  1884  for  the  systematic  inspection  of 
lime,  cement,  mortars,  etc.,  used  in  construction 
of  public  works  in  Prance  under  the  direction 
and  charge  of  the  engineers  of  the  Fonts  et 
Chaussfies. 

The  laboratories  connected  with  the  technical 
schools  at  Munich  and  Charlottenburg  in  Ger- 
many, the  laboratories  at  Zurich,  Switzerland, 
and  at  St.  Petersburg,  Russia,  are  exceedingly 
well  equipped  and  are  making  many  valuable 
and  important  investigations.  That  at  Char- 
lottenburg is  a  particularly  elaborate  affair,  be- 
ing provided  with  separate  rooms  for  the  indi- 
vidual investigators. 

In  1877  the  Association  of  German  Cement 
Manufacturers  was  formed.  This  association 
has  by  its  efforts  accomplished  more  towards  the 
unification  of  methods  of  testing  and  the  im- 
provement of  the  quality  of  cement  than  any 
other  society,  and  their  standard  rules  adopted 
throughout  Germany  have  been  closely  followed 
by  the  engineering  profession  generally. 

In  this  country  among  the  very  earliest  muni- 
cipal laboratories  was  that  established  under 
the  Engineer  Commissioner  of  the  District  of 
Columbia  by  the  first  Board  of  Commissioners 
in  18  <  8  and  under  the  charge  of  Mr.  E.  J.  De- 
Smedt.  Its  original  purpose  was  for  the  use  of 
Mr.  DeSmedt  in  laying  the  first  asphalt  pave- 
ment in  Washington.  Mr.  DeSmedt  was  suc- 
ceeded by  Mr.  Clifford  Richardson  in  1887. 

The  Department  of  Docks  of  the  City  of  New 
York  established  a  laboratory  for  testing  the 
cement  in  1870.  Three  years  later  Capt.  W.  W. 
Maclay  assumed  charge  of  it.  Many  of  the 
earlier  contributions  to  cement  literature  were 
the  result  of  the  investigations  made  in  this 
laboratory.  Captain  Maclay  also  devised  the 
Maclay  hot  bath  tests  which  were  so  generally 
adopted  in  this  country.  The  Boston  Main 
Drainage  Board  in  1878  established  a  cement 
laboratory  under  the  direction  of  Mr.  Elliott  C. 
Clark. 

Under  the  Metropolitan  Sewerage  Commis- 
sioners of  Massachusetts  an  elaborate  and  well 
equipped  laboratory  was  established  at  their 
principal  office  in  Boston  in  1890  at  considerable 
expense;  this  laboratory  was  unfortunately  de- 
stroyed by  fire  in  1893  and  since  this  time  the 
Commissioners  have  expended  no  large  sums  on 
a  permanent  laboratory.  They  have,  however, 
equipped  several  field  laboratories  at  convenient 
points  along  the  work. 

The  laboratory  of  the  St.  Louis  Water  Works 
Extension  was  established  about  1888  and  for 
a  number  of  years  was  in  charge  of  Mr.  S. 
Bent  Russell.  In  1895  the  laboratory  was  re- 
moved to  a  point  further  down  town  and  the 
Sewer  and  Street  Departments  joined  with  the 
Water  Department  in  operating  it  for  testing 
cement,  paving  brick  and  other  materials. 

The  City  of  Baltimore's  laboratory  for  test- 
ing cement  was  established  about  1891  under 
the  direction  of  Mr.  C.  B.  Marriott  The  equip- 
ment of  this  laboratory  was  meager  and  the 
methods  crude,  and  have  been  succeeded  by  the 
laboratory  established  in  1900  under  the  direc- 
tion of  the  Highway  Division  of  the  State 
Geological  Survey.  The  latter  is  equipped  prin- 
cipally with  apparatus  for  testing  the  materials 
used  in  road  construction,  the  equipment  for 
cement  tests  being  of  a  rather  limited  char- 
acter. 

The  laboratory  of  the  City  of  Chicago  was 
established   in  1894,  with  Mr.  S.  M.  Rowe  In 
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diAise.  Tbe  equipment  ot  the  laboratory  Is 
teirlT  complete  and  consists  of  a  Fairbanks 
tatting  machine,  a  SO.OOO-pound  Riehle  tension 
and  compreBsion  machine,  storage  tanks  with  a 
capacity  for  7,000  briquettes,  together  with  the 
■eoeaBarr  molds,  set  wires,  scales,  etc. 

Nev  Tork  has  from  time  to  time  maintained 
laboratories  for  testing  cement  under  the  direc- 
tion of  the  various  departments.  The  equip- 
mant  of  these  laboratories  was  limited  and 
more  or  less  crude,  was  adapted  for  field  work 
only,  and  therefore  met  with  indifferent  success. 
In  1899  a  laboratory  was  fitted  up  by  the 
Oonmiasioners  of  Accounts  for  the  purpose  of 
tasting  all  the  material  used  by  tbe  City  of 
New  York.  The  laboratory  is  under  the  direc- 
tion of  Mr.  Otto  H.  Klein,  chief  engineer,  with 
Prof.  S.  F.  Peckham.  chemist  in  charge.  The 
equipment,  while  on  a  small  scale  owing  to  the 
limited  space  set  aside  for  the  purpose,  is  good 
and  sufficient  for  making  all  the  usual  tests. 
except  the  compressive  and  transverse. 

Prior  to  1892  the  inspection  and  testing  of 
cement  in  the  City  of  Philadelphia  was  done 
In  field  laboratories  and  usually  on  important 
work  only.  In  that  year  there  was  started,  in 
an  obscure  corner  of  the  city  hall.  In  a'  very 
modest  way  a  permanent  laboratory  for  the 
testing  of  cements.  The  equipment  consisted  of 
a  Fairbanks  testing  machine,  a  set  of 
Gilmore  wires,  an  eight-gang  briquette  mold 
and  a  few  pans  for  preserving  the  briquettes. 
The  work  was  necessarily  of  a  limited  char- 
acter, was  performed  in  a  systematic  manner 
and  the  results  were  carefully  compiled.  Grad- 
ually additional  apparatus  was  added,  better 
facilities  provided  and  the  scope  of  the  work 
enlarged.  The  result  of  this  rather  unprom- 
ising beginning  is  a  permanent  laboratory,  with 
facilities  and  equipment  for  making  all  the 
tests  in  general  use,  whose  equal  does  not  exist 
in  the  country  or  which  is  excelled  by  but  few 
laboratories  abroad.  As  the  engineer  in  charge 
I  had  the  pleasure  of  supervising  Its  develop- 
ment from  its  inception.  This  laboratory  has 
done  a  very  great  deal  towards  raising  the  uni- 
formity and  standard  of  quality  of  the  Ameri- 
can cements.  The  improvements  in  the  quality 
of  the  cements  furnished  the  city  and  the  re- 
duction in  the  cost,  incident  to  the  competition 
which  the  methods  in  vogue  in  tbe  laboratory 
made  possible,  have  more  than  compensated  the 
city  for  Its  cost  of  Installation  and  mainten- 
ance. The  cost  of  maintenance  does  not  exceed 
10  per  cent,  of  the  probable  annual  saving  to 
the  city. 

This  covers  in  a  brief  general  way  the  his- 
tory of  the  principal  municipal  laboratories  in 
this  country.  Laboratories  are  also  maintained 
by  the  cities  of  Cleveland,  Indianapolis,  Buffalo, 
New  Orleans  and  others,  but  they  are  for  the 
most  part  on  a  smaller  scale  and  possess  no 
anusnal  features.  The  number  of  municipal- 
ities which  maintained  laboratories  of  this 
character  is  constantly  Increasing,  although  it 
is  to  be  regretted  that  neither  in  facilities, 
equipment  or  method  do  they  attain  the  neces- 
sary and  desired  standard  of  efficiency. 

Municipal  laboratories  can  be  divided  into 
two  general  classes:  (1)  Field  laboratories  or 
those  located  on  the  work  in  which  the  cement 
is  to  be  used.  Such  laboratories  are  equipped 
for  making  only  a  few  simple  tests  and  the 
work  is  not  carried  on  In  a  systematic  manner. 
(2)  Permanent  laboratories,  usually  well 
equipped  with  apparatus  for  the  thorough  Inves- 
tigation of  the  properties  of  the  materials  of 
construction.  Work  in  the  laboratories  of  this 
class  is  carried  on  in  a  thoroughly  systematic 
way  and  the  results  are  carefully  compiled  and 
made  available  for  general  use. 

Aside  from  private  laboratories,  more  or  less 
wan  aqaipped,  which   do  commercial   testing, 


there  is  a  class  connected  with  the  technical 
schools.  The  latter  are  for  the  most  part  well 
equipped  and  many  of  them  make  a  practice  of 
doing  commercial  testing  and  in  a  few  cases 
have  charge  of  the  Inspection  of  the  materials 
used  by  neighboring  cities  and  towns,  while 
some  few  others  extend  the  use  of  their  labor- 
atories to  the  city  engineers  and  county  com- 
missioners of  the  entire  State  In  which  they 
are  located.  Lehigh  University  is  an  example 
of  this  class.  The  work  of  testing  in  these 
laboratories  is  usually  entrusted  to  the  instruc- 
tors and  In  many  cases  the  students  themselves. 
As  there  is  a  lack  of  the  requisite  experience 
and  skill,  the  results  obtained,  under  these  con- 
ditions, are  of  doubtful  value. 

While  the  system  under  which  all  cements 
are  tested  far  from  fills  the  requirements,  owing 
largely  to  the  great  influence  of  the  personal 
equation  of  the  persons  who  make  the  tests  on 
the  results  obtained,  yet  it  Is  nevertheless  true 
that  the  tests  and  inspection  to  which  cement 
are  subjected  has  done  more  towards  Improving 
the  quality  of  cement  than  any  other  agency. 
The  manufacturer  in  order  that  his  product  may 
fulfill  the  requirements  has  exerted  greater  care 
in  the  preparation  of  his  output  and  with  a 
corresponding  increase  in  Its  quality,  both  as 
regards  Its  strength  and  uniformity.  The  ad- 
vent of  the  rotary  kiln  has  proved  another 
potent  factor  In  the  improvement  of  the  quality 
of  Portland  cement.  Indeed  the  present  high 
standard  of  quality  is  due  largely  to  this  pro- 
cess. Without  the  application  of  systematic  in- 
spection by  the  engineer  or  consumer,  the  manu- 
facturer, having  no  requirements  to  meet,  would 
fall  Into  careless  habits  and  the  standard  of 
quality  of  the  product  would  gradually  fall. 
When  John  Grant  first  proposed  a  tensile 
strength  of  400  pounds  on  1%-Inch  section  at 
end  of  7  days  the  English  manufacturers  ex- 
erted considerable  pressure  to  have  the  require- 
ment reduced  to  300  pounds  fearing  they  would 
experience  great  difficulty  In  meeting  It.  That 
this  fear  was  groundless  is  shown  by  the  fact 
that  within  very  short  time  afterward  the  re- 
quirement was  raised  to  550  pounds.  Prom  the 
compiled  results  of  tests  we  learn  what  tests 
cement  may  be  reasonably  expected  to  develop. 
We  further  learn  that  those  cements  which 
yield  the  best  results  in  actual  use  readily  meet 
certain  specified  requirements.  It  Is  therefore 
natural  for  the  engineer  to  fix  a  standard  of 
excellence  (based  on  the  results  which  he  has 
obtained)  by  which  to  gauge  the  acceptability 
of  each  shipment.  So  long  as  the  engineer  fixes 
the  requirements  of  his  specifications  in  this 
manner,  there  Is  small  likelihood  of  a  serious 
disagreement  between  the  engineer  and  the 
manufacturer,  as  to  whether  the  cement  does  or 
does  not  meet  the  requirements. 

It  is  the  class  of  consumers,  however,  who 
draft  their  specifications  with  the  aid  of  a  pair 
of  shears,  that  occasion  the  greatest  trouble, 
not  only  to  themselves  but  also  to  -the  manu- 
facturers. Such  persons,  as  a  rule,  with  their 
limited  knowledge  of  the  properties  of  cement, 
select  for  their  specifications  the  most  rigid 
clauses  from  a  number  of  other  specifications, 
and  the  result  Is  a  new  and  impracticable  stan- 
dard calling  for  Impossible  and  often  contradic- 
tory conditions.  The  manufacturer,  unless  he 
has  a  previous  knowledge  of  the  personal  equsr 
tlon  of  the  person  in  charge  ot  the  laboratory, 
Is  loathe  therefore  to  submit  his  product  and 
chance  the  possible  rejection  of  a  good  material 
required  to  meet  these  impossible  conditions. 
It  is  not  surprising  that  under  such  conditions 
the  manufacturer  refuses  to  supply  cement.  As 
a  result  the  consumer  Is  placed  in  the  embar- 
rassing position  of  being  obliged  either  to  dis- 
regard his  specifications  or  change  the  require- 
ments. 


A  uniform  or  standard  specification  is  unques- 
tionably very  desirable,  but  the  realization  of 
such  a  standard  is  only  possible  through  the 
adoption  of  such  methods  of  testing  as  will  se- 
cure uniform  and  comparable  results  by  differ- 
ent persons.  A  Board  of  Engineers  have  pre- 
pared a  set  of  specifications  for  the  guidance 
of  the  Corps  of  Engineers  of  the  U.  S.  A.,  but 
it  should  be  noted  that  they  have  prefaced 
these  specifications  with  a  detailed  description 
of  the  methods  to  be  used.  It  would  seem, 
therefore,  that  the  first  step  towards  securing 
uniform  specifications  is  the  adoption  of  meth- 
ods for  making  uniform  and  comparable  tests. 
When  this  has  been  successfully  accomplished 
standard  specifications  will  not  only  be  possible 
but  will  also  be  the  natural  sequence. 

The  testing  of  cement  is  an  art  requiring  a 
combination  of  skill  and  experience,  and  a  nat- 
ural inclination  towards  scientific  research  on 
the  part  of  the  person  making  the  test.  The 
wretchedly  poor  salaries  generally  paid  those 
in  charge  and  the  correspondingly  inadequate 
assistants  which  such  salaries  secure,  is  one  of 
the  deplorable  features  of  the  municipal  labor- 
atories of  to-day,  the  exception  being  perhaps 
a  few  of  the  larger  laboratories  where  the  as- 
sistant in  charge  is  content  to  accept  the  poor 
pay  for  the  sake  of  the  reputation  and  experi- 
ence to  be  acquired. 

As  a  rule  the  assistants  in  charge  have  little 
interest  in  their  work  and  frequently  resign 
their  positions  after  a  few  years'  service  just 
when  they  have  become  experienced  and  skilful 
and  therefore  valuable.  The  work  accomplished 
under  such  conditions  is  inefficient  and  unsatis- 
factory. As  a  result  the  great  bulk  of  the  tests 
turned  out  by  municipal  laboratories,  through 
lack  of  uniformity  in  methods  and  skill  on  the 
part  of  those  making  the  tests,  are  of  little 
value.  It  is  little  wonder,  therefore,  that  there 
should  be  such  wide  difference  in  the  require- 
ments of  the  specifications  of  these  laboratories. 
You  will  find  that  the  specifications  issued  by 
laboratories  properly  equipped  and  in  charge  of 
skilled  persons  agree  much  more  closely.  Muni- 
cipalities can  well  aitord  to  maintain  thorough- 
ly equipped  testing  laboratories,  conducted  sys- 
tematically and  in  charge  of  technically  trained 
engineers,  whose  compensation  will  be  sufficient 
to  retain  their  services  for  a  number  of  years 
after  they  have  acquired  the  requisite  skill  and 
experience  which  make  them  competent  and 
valuable.  The  wisdom  of  such  an  expenditure 
of  time  and  money  will  become  apparent  when 
the  improved  quality  of  the  materials  furnished 
at  a  reduction  in  cost  and  the  increased  dur- 
ability of  the  work  are  taken  into  consideration. 

The  number  of  regular  tests  to  be  made  in 
such  a  laboratory  should  be  few  and  the  meth- 
ods used  the  most  simple.  Ordinarily  the  tests 
for  determination  of  strength,  neat  and  with 
standard  sand  for  seven  and  twenty-eight  days, 
the  degree  of  fineness,  the  rate  of  setting  and 
some  simple  efficient  test  for  constancy  of  vol- 
ume should  be  sufficient.  If  the  laboratory 
possess  the  services  of  a  skilled  chemist,  chem- 
ical analyses  should  also  be  made.  For  further 
information  concerning  methods  and  apparatus 
to  be  used  in  making  such  tests  those  interested 
are  referred  to  the  "Journal"  of  the  Franklin 
Institute  for  December,  1901,  and  January  and 
February,   1902. 

Another  condition,  resulting  largely  from  the 
maintenance  of  municipal  laboratories,  particu- 
larly those  conducted  on  broad  lines,  is  the 
better  esprit  du  corps  which  now  exists  between 
the  engineer  and  the  manufacturer.  The  old 
situation  where  these  parties  held  aloof  and 
viewed  each  other  with  suspicion  and  often 
contempt  was  an  intolerable  one,  and  I  am  glad 
to  say  is  rapidly  disappearing.  The  advent  of 
the  technically  trained  assistant  at  the  factory 
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and  in  the  laboratory  of  the  consumer  has  done 
much  to  bring  about  this  condition.  Instead  of 
working  at  cross  purposes,  both  parties  are 
bringing  their  combined  liuowledge  and  skill  to 
bear  on  the  perplexing  and  difficult  problems 
which  confront  the  producer  and  consumer 
alike,  and  are  coming  more  closely  together  in 
an  endeavor  to  effect  a  solution. 

At  the  present  time  only  a  few  of  the  better 
equipped  municipal  laboratories  compile  and 
publish  in  a  systematic  manner  the  results  of 
their  tests.  These  tests  serve  as  a  guide  to  aid 
the  engineer,  the  architect  or  the  builder  who 
possess  no  facilities  for  making  tests  of  this 
character  in  selecting  the  best  and  most  suitable 
material   for  their  work. 

As  these  results  are  made  under  different 
conditions  they  are  therefore  not  related,  and 
there  seems  to  be  no  basis  for  a  comparison. 
Without  a  knowledge  of  the  methods  in  vogue 
it  is  impossible  to  form  any  idea  of  the  relative 
quality  of  two  cements  where  one  is  tested  in 
one  laboratory  and  the  other  in  another.  There 
is  therefore  a  most  urgent  need  for  a  central 
or  reference  laboratory,  conducted  under  im- 
partial conditions,  at  the  service  of  the  general 
public,  where  fixed  standards  can  be  maintained 
and  to  which  all  materials  of  construction  can 
be  referred  in  cases  of  dispute  between  the  pro- 
ducer and  consumer  or,  for  the  purposes  of 
general  information  as  to  its  properties.  Sev- 
eral foreign  laboratories,  notably  that  at  Char- 
lottenburg,  Germany,  are  conducted  on  these 
lines,  under  Government  direction  and  are  of 
immeasurable  value.  There  is  no  Government 
laboratory  of  this  character  in  this  country  at 
the  present  time.  Most  manufacturers  and 
many  engineers  will  no  doubt  agree  that  there 
is  a  growing  need  for  the  same.  Such  a  labor- 
atory could  establish  standards  of  excellence 
and  could  conduct  its  tests  in  such  a  manner 
that  the  published  results  would  be  related  and 
be  of  general  use.  The  compensation  of  the 
assistants  in  charge  should  be  sufficient  to  se- 
cure and  retain  the  services  of  competent  per- 
sons of  great  skill  and  broad  experience. 

Neither  municipal  or  private  laboratories  as 
a  rule  have  the  time  requisite  for  carrying  on 
research  work  of  any  magnitude.  A  govern- 
ment laboratory  aside  from  its  use  as  a  Stan 
dard  reference  laboratory  could  very  properly 
conduct  investigations  with  a  view  of  solving 
some  of  the  very  perplexing  problems  con- 
nected with  the  production  and  use  of  cement. 

We  are  now  entering  on  a  new  era,  an  era 
which  has  been  appropriately  called  the  "age 
of  cement."  The  varied  applications  of  cement 
in  constructive  work,  especially  the  rapidly  in- 
creasing use  of  steel-concrete,  render  a  better 
knowledge  of  the  strength  and  properties  of  the 
principal  material  used  highly  essential.  The 
accurate  determination  of  the  properties  of  this 
material  are  more  difficult  than  is  the  case  with 
any  other  material  of  construction.  It  Is  of 
vital  importance  that  this  material  should  not 
only  harden  rapidly  and  attain  great  strength, 
but  what  is  far  more  essential,  that  it  should 
maintain  this  strength.  A  knowledge  of  the 
quality  and  properties  of  cement  becomes,  there- 
fore, a  matter  of  the  greatest  importance  and 
demands  that  the  testing  should  be  conducted 
in  laboratories  possessing  the  best  possible 
equipment,  using  the  best  methods  available  and 
under  the  supervision  of  skilled  technically 
trained  assistants. 


The  Brooklyn-Manhattan  Rapid  Transit  Kailroad. 


Retrimming  Coal  in  Bunkers  is  provided  for- 
in  the  Bristol,  Eng.,  central  power  station  by 
the  use  of  12-inch  steel  pipes,  which  drop  from 
the  bunkers  through  the  boiler  room  into  the 
basement.  Through  jaw  valves  the  coal  is 
delivered  to  the  conveyor  and  elevated  for  the 
desired  distribution  in  the  bunkers. 


On  July  21  the  Board  of  Rapid  Transit  Rail- 
road Commissioners  of  the  city  of  New  York 
will  open  tenders  for  the  Brooklyn-Manhattan 
underground  railroad,  an  undertaking  which 
presents  several  features  of  the  gravest  engi- 
neering difficulty.  Nowhere  on  the  line  of  the 
railroad  now  under  construction  for  the  Com- 
mission are  the  conditions  of  the  excavating  or 
tunneling  comparable  in  difficulty  with  those 
along  certain  portions  of  this  new  road,  which, 
in  places,  must  pass  through  a  narrow,  crowded 
street  close  to  the  foundations  of  some  of  the 
loftiest  buildings  in  the  world.  Another  sec- 
tion which  will  present  unusual  conditions  for 
the  contractor  to  overcome  is  the  tunnel  under 
the  East  River. 

The  new  road  begins  under  the  southern 
terminus  of  the  road  now  under  construction, 
near  Park  Row  and  Broadway,  and  will  have 
two  tracks  running  down  Broadway,  Bowling 
Green,  Battery  Place,  State  Street  and  Battery 
Park  to  a  loop  under  Battery  Park  and  White- 
hall Street.  There  will  be  five  stations  along 
this  route  and  just  south  of  that  at  Bowling 
Green  there  will  be  the  branching  point  of  the 
two  tracks  running  to  Brooklyn.  These  tracks 
will  pass  under  the  lines  running  to  South 
Ferry,  so  as  to  avoid  grade  crossings.  The 
Brooklyn  tracks  will  be  under  Battery  Park, 
State  Street,  Whitehall  Street,  South  Street,  the 
East  River,  Furman  Street,  Joralemon  Street, 
Fulton  Street  and  Flatbush  Avenue  to  the  Long 
Island  Railroad  station. 

The  contract  requirements  for  the  construc- 
tion in  Manhattan  are  drawn  with  minute  atten- 
tion to  keeping  the  streets  as  clear  as  possible 
for  traffic  and  particularly  for  the  fire  depart- 
ment. This  part  of  the  route  lies  through  the 
most  important  business  center  in  the  country, 
and  there  is  also  a  section  of  the  route  along 
Fulton  Street  in  Brooklyn  which  is  almost  as 
important.  Here  the  contractor  must  work  at 
least  two  eight-hour  shifts  each  day,  and  be- 
tween 8  A.  M.  and  6  P.  M.  Broadway  must  be 
maintained  in  a  condition  for  ordinary  travel 
unless  the  chief  engineer  gives  special  permis- 
sion for  relaxing  this  requirement  at  some 
point.  On  both  the  Brooklyn  and  Manhattan 
shoi-es  the  route  lies  under  piers,  and  here  the 
contractor  is  required  to  carry  on  his  work  so 
as  to  afford  free  access  to  the  docks  and  wharves 
at  all  times.  The  subaqueous  portions  of  the 
road  will  be  driven  by  shields  and  compressed 
air;  the  other  portions  by  such  methods  as  seem 
most  suitable  for  the  several  localities. 

The  general  features  of  the  construction  do 
not  differ  materially  from  those  on  the  road  in 
Manhattan  now  approaching  completion.  Some 
of  the  special  requirements  looking  to  the  com- 
fort of  the  public  during  construction  are  more 
immediately  interesting.  For  example,  the 
needs  of  fire  protecton  are  thus  guarded: 

"Wherever  work  is  being  carried  on  by  open 
excavation,  free  access  must  be  given  to  every 
fire  hydrant  and  fire  alarm  box,  and,  when  re- 
quired, hydrants  shall  be  extended  by  suitable 
tube  or  piping  to  an  accessible  point  as  ap- 
proved by  the  engineer.  At  all  times  and  in  all 
places  no  materials  must  be  piled  within  10 
feet  of  any  fire  hydrant  or  fire  alarm  box;  and 
where  materials  are  piled  near  to  a  fire  hy- 
drant or  fire  alarm  box,  and  to  such  height 
as  to  obstruct  a  sight  of  the  same,  the  position 
of  such  hydrant  or  fire  alarm  box  shall  be  In- 
dicated by  suitable  signals,  both  day  and  night. 
All  work  in  excavation  must  be  so  conducted 
or  bridged  if  necessary  as  to  give  the  fire  de- 
partment access  at  all  times  and  in  all  places 
to  any  building  or  buildings  for  the  extinguish- 
ing of  a  fire." 

Readers   of    Mr.    Charles    Sooysmith's    paper 


on  foundation  work  In  lower  New  York,  pre- 
sented a  few  years  ago  before  the  American 
Society  of  Civil  Engineers,  will  recall  his  state- 
ments concerning  the  occasional  unusual  diffl- 
culties  In  constructing  the  foundations  of  lofty 
buildings  in  the  neighborhood  of  the  lower  end 
of  Broadway.  The  clause  in  the  contract 
specifications  governing  work  in  these  localitiea 
is  as  follows:  "In  the  event  of  encountering 
quicksand,  subsurface  streams  or  similar  dan- 
gerous contingencies,  or  where  passing  especial- 
ly heavy  buildings  which  by  their  construc- 
tion or  position  might  bring  a  great  pressure 
on  the  trenches,  the  right  is  reserved  by  the 
Board  for  the  engineer  to  direct  that  such 
buildings  shall  be  underpinned  or  that  special 
sheeting  shall  be  driven  in  such  manner  and 
to  such  depth  as  the  engineer  shall  direct,  or 
that  but  a  short  length  of  trench  shall  be 
opened  at  one  time,  and  furthermore  to  direct, 
if  necessary,  that  the  same  shall  be  securely 
sheeted  and  braced  on  all  sides  after  the  man- 
ner of  a  shaft,  and  that  the  permanent  work 
be  constructed  In  such  shaft  and  backfilled  be- 
fore another  opening  is  made.  Whenever  water 
is  encountered  in  trenches,  the  same  shall  be 
removed  by  baling  or  pumping,  great  care  be- 
ing taken  when  pumping  that  the  surrounding 
particles  of  soil  be  not  disturbed  or  removed. 
If  necessary  to  prevent  such  disturbance,  the 
pumping  must  be  done  by  a  series  of  driven 
wells  whose  points  are  protected  by  fine  wire 
cloths  and  the  rate  of  flow  at  each  well  being 
made  so  slow  as  not  to  remove  the  particles 
of  soil;  or  tlie  pumping  must  be  done  by  other 
means  approved  by  the  engineer.  The  delivery 
from  all  pumps  shall  be  conducted  into  the 
adjacent  sewers  and  the  delivery  pipes  shall 
be  so  arranged  as  to  be  readily  Inspected  at  all 
times  to  ascertain  if  the  water  is  free  from 
particles  of  soil." 


Peat  Fuel  is  manufactured  by  the  aid  of  elec- 
tricity at  Stangfiorden,  Norway.  The  wet  peat 
is  brought  to  the  factory  direct  from  the  bog 
by  water,  in  lighters  of  about  100  tons  capacity. 
The  boats  are  discharged  by  mechanical  power 
and  the  peat  is  dried  and  pressed  in  a  5-horse- 
power  press  which  can  turn  out  2,500  pressed 
blocks  of  peat  per  hour,  each  measuring  31. 5x- 
3.15x3.15  inches.  The  average  weight  of  dried 
peat  in  each  block  is  4.4  pounds.  The  briquettes 
are  then  dried  on  wagons  in  drying  tunnels,  140 
briquettes  per  wagon  on  10  shelves.  The  air 
draft  through  the  tunnels  is  set  up  by  fans 
electrically  operated  and  is  heated  by  the  waste 
gases  from  the  retorts.  The  air  has  a  tempera- 
ture of  194  to  212  degrees  Fahrenheit  at  the  top 
end  of  the  tunnel  where  the  wagons  emerge  and 
of  104  to  122  degrees  at  the  lower  end  when 
they  enter.  From  the  tunnels  the  briquettes  are 
carried  to  the  retorts  which  are  upright  cylin- 
drical vessels  of  iron,  about  6.56  feet  in  height 
and  3.28  feet  In  diameter.  The  retorts  are  pro- 
vided with  spiral  resistance  coils  and  the  blocks 
of  peat  are  built  up  In  actual  contact  with  these, 
until  the  retort  is  entirely  filled  with  a  pigeon- 
holed mass  of  peat,  in  the  center  of  which  the 
heating  agent  lies.  Losses  by  radiation  are 
minimized  by  lining  the  retorts  with  asbestos. 
The  gaseous  products  pass  away  by  openings  in 
the  retort  cover,  and  after  scrubbing  are  em- 
ployed for  heating  the  air  used  in  the  drying 
tunnels.  The  tarry  liquid  condensed  in  the  gas 
pipes  and  In  the  scrubbers  contains  tar  oils,  am- 
monia and  other  compounds.  The  peat  fuel  re- 
maining in  the  retort  is  allowed  to  cool  down 
to  235  degrees  Fahrenheit  before  being  dis- 
charged. According  to  "The  Engineer"  the  aver- 
age yield  of  air  dried  peat  is  as  follows:  peat 
fuel,  33  per  cent.;  peat  tar,  4  per  cent.;  tar 
water,  40  per  cent.;  gaseous  products,  23  per 
cent 
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The     FiaancUl     Qnestions      in      Water-Works 
Valoatioiu. 

Abstract  of  a  paper  read  before  the  American  Water- 
works Anociatlon  by  John   W.  AWord. 

The  large  nomber  of  water-works  plants  origi- 
nally  built  in  this  country  by  private  capital  is 
UwwnlTif:  in  number  year  by  year,  as  the  desire 
for  municipal  ownership  stimulates  cities  to  ac- 
quire such  plants,  either  through  the  purchase 
provisions  in  the  original  franchises,  or  through 
special  negotiations,  or  by  reason  of  the  expira- 
tion of  the  franchise  itself.  This  general  move- 
ment on  the  part  of  the  American  cities  to  ac- 
quire municipally  operated  plants  has  given  rise 
to  very  many  interesting  financial  questions  as 
to  the  proper  and  Just  returns  to  be  made  to  the 
original  investor  or  owner  of  such  securities. 

It  often  happens  that  waterworks  men  and 
hydraulic  engineers,  skilled  in  the  construction 
and  designing  of  water  plants,  are  selected  as 
arbitrators  under  some  special  clause  of  the 
franchise,  or  are  requested  to  present  the  claims 
of  one  or  the  other  of  the  interested  parties. 
Such  men  are  unquestionably  well  qualified  to 
Judge  of  the  physical  value  and  depreciation  of 
the  plant  which  it  is  desired  to  purchase,  but 
it  is  observable  that  not  every  engineer  or  Water- 
works man  charged  with  such  responsibilities, 
has  clear  and  distinct  notions  of  the  financial 
questions  involved. 

The  usual  method  is  for  an  arbitration  board 
to  meet  and  after  careful  inspection  of  the  plant 
to  proceed  to  estimate  its  cost  in  detail,<at  the 
prices  for  materials  and  labor  prevailing  at 
the  time  of  such  appraisal.  This  being  accom- 
plished, the  depreciation  is  then  estimated. 
Here  the  skilled  water-works  man  or  hydraulic 
engineer  is  at  great  advantage;  they  are  the 
men  best  fitted  to  know  intimately  from  prac- 
tical experience  the  life  of  the  various  parts  of 
the  plant  under  varying  conditions.  But  from 
this  point  on,  the  arbitration  board  faces  prob- 
lems which  necessarily  fall  under  the  head  of 
financial,  rather  than  engineering.  The  main 
questions  of  this  kind  which  invariably  arise 
are  three  in  number  and  may  l>e  described  as 
follows: 

First:  What  is  the  business  value  of  the 
plant,  built  up  as  it  has  been  by  the  energy. 
perseverance  and  solicitation  of  the  officers  in 
charge,  as  distinct  from  the  inert  plant  itself, 
without  customers  or  connections?  This  feature 
of  value  has  been  aptly  termed  by  the  Judge  in 
the  KaniWH  City  case  where  its  distinguishing 
characteristics  were  pointed  out  as  the  "going 
value." 

Second:  What  is  the  value  of  the  franchise, 
If  any,  and  how  shall  it  be  computed? 

A  third  class  of  financial  problems  is  often 
encountered  which  more  commonly  occurs  in 
court  cases;  this  is  the  problem  of  adequate  re- 
turn upon  the  property  in  the  form  of  hydrant 
rental  or  rates  to  consumers.  This  class  of  prob- 
lems has  been  and  will  be  specifically  encoun- 
tered tinder  a  recent  decision  of  the  United 
States  Supreme  Court  in  the  Rogers  Park  case, 
where  it  is  determined  that  cities  have  the 
right  to  regulate  water  rates,  even  though  fixed 
apparently  by  contract  in  the  franchise,  pro- 
vided a  fair  return  upon  the  capital  Invested 
ts  allowed. 

The  Butineti  Value. — ^The  element  of  "going 
value"  has  been  before  described  as  the  element 
of  growth  in  the  plant  Irrespective  of  its  physi- 
cal condition.  It  is  comparable  somewhat  to 
that  Indefinable  quantity  known  In  other  lines  of 
bnslDess  as  "Good  Will."  Nevertheless  it  Is 
something  more  than  good  will  In  water-works 
business,  as  it  represents  what  might  be  more 
aptly  described  as  "connected  good  will,"  that 
fa  to  say.  the  acquisition  of  customers  who  have 
InTested  considerable  sums  In  actually  connect- 
ln(  their  premises  with  the  plant  of  the  com- 
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pany,  and  provided  appliances  for  the  use  of 
the  water  which  it  can  deliver.  In  the  case  of 
the  National  Water-Works  Company,  of  New 
York,  vs.  Kansas  City,  in  the  Circuit  Court  of 
the  United  States  for  the  Western  District  of 
Missouri  (Fed.  Rep.  62-853),  the  question  of  the 
value  which  attaches  to  the  water-works  plant 
because  of  its  being  a  "going  concern"  in  use 
and  earning,  was  brought  to  a  clear  cut  issue, 
and  it  was  decided  that  such  value  was  properly 
a  part  of  the  plant  which  should  be  added  to 
the  cost  of  reproduction.  This  decision  has  been 
now  well  nigh  universally  accepted  by  water- 
works arbitrators  as  well  settled,  and  is  applied 
whenever  this  consideration  is  not  speciflcally 
excluded  by  the  terms  of  the  franchise  or  agree- 
ments between  the  parties  in  interest. 

It  is  not  intended  here  to  discuss  the  merits 
or  demerits  of  this  decision  in  that  particular 
case  or  Its  Justice  in  general  application,  but 
rather  to  point  out  a  method  for  rationally  ap- 
plying it  to  actual  conditions.  It  is  the  writer's 
belief  that  the  best  and  most  rational  method 
of  determining  the  going  value  of  an  ordinary 
plant  was  first  pointed  out  by  Mr.  Benezette  Wil- 
liams, one  of  the  arbitrators  in  the  purchase  of 
the  Dubuque  water-works  by  the  city.  Briefly 
described  the  method  was  as  follows: 

It  is  assumed  that  a  new  plant  will  be  con- 
structed, the  inception  of  which  is  coincident 
with  the  date  of  arbitration.  Such  new  plant  is 
to  be  of  an  equal  capacity  with  the  older  plant 
under  consideration,  and  a  due  allowance  of 
time  in  which  to  construct  this  new  plant,  and 
the  necessary  capital  to  be  invested  in  it  from 
time  to  time  is  estimated.  At  the  completion  of 
this  new  imaginary  plant,  It  is  assumed  that  it 
commences  to  obtain  business  in  that  commun- 
ity from  those  who  are  not  previously  accus- 
tomed to  the  free  use  of  public  water,  except 
in  a  general  way;  that  it  is  to  acquire  the  busi- 
ness ability  and  consequent  increase  in  number 
of  customers  which  the  earlier  and  older  plant 
went  through  within  the  early  years  of  its  ex- 
istence. An  assumption  of  the  amount  of  busi- 
ness thus  created  for  each  year  for  a  period 
of  years  in  advance  is  carefully  computed  and 
estimated  by  the  board  of  arbitrators.  The 
losses  of  interest  upon  capital  Invested  are  duly 
fixed,  as  well  as  the  first  absence  and  later  ad- 
dition of  revenue  from  hydrant  rentals,  and  a 
table  is  prepared  showing  each  year,  the  total 
business  developed  and  the  total  losses  if  any. 
After  this  is  completed  a  forecast  is  made  of 
the  business  of  the  older  works  for  the  same 
period  of  time  in  the  future  that  it  takes  the 
business  of  the  new  works  to  equal  the  business 
of  the  old  works.  If  the  business  of  the  old 
works  is  found  to  be  a  growing  one  it  will  be 
a  longer  period  that  the  new  works  will  require 
to  overtake  It  than  will  be  the  case  if  the  busi- 
ness of  the  older  works  is  stationary  or  decreas- 
ing. In  general,  the  differences  which  might 
be  called  the  debits  and  credits  of  this  new 
Imaginary  plant  and  the  debits  and  credits  of 
the  older  working  plant  are  reduced  to  their 
present  worth  at  the  time  of  appraisement,  and 
an  estimate  is  made  up  which  will  adequately 
represent  the  financial  advantage  which  the  old 
works  (already  fully  equipped  and  in  running 
order  and  having  a  large  number  of  profitable 
customers)  will  have  over  the  new  works,  where 
everything  must  be  built  and  customers  se- 
cured. 

It  Is  necessary  in  making  this  suppositious 
estimate  of  the  new  plant  to  consider  It  in  no 
way  a  competitor  of  the  older  works;  there  is 
not  supposed  to  be  competition  between  the  new 
and  the  old,  but  It  is  left  to  the  experience  of 
the  board  of  arbitration  to  consider  how  long 
It  would  take  a  new  company  to  build  new 
works,  and  build  up  business  for  the  new  works 
until  they  have  overtaken  the  business  of  the 
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old  company  should  it  continue  to  occupy  the 
same  territory.  It  is  observable,  of  course,  at 
once,  that  such  a  method  requires  experience  in 
financial  matters,  as  well  as  experience  covering 
the  financial  management  of  a  large  number  of 
water-works  plants. 

The  writer  has  applied  this  method  in  a  con- 
siderable number  of  cases  of  a  varying  nature, 
and  has  observed  its  application  in  other  eases 
outside  of  his  experience,  and  believes  that  it 
is  coming  to  be  understood  as  being  the  rational 
way  of  determining  this  perplexing  question  to 
the  satisfaction  of  the  expert  who  may  be  called 
in,  and  the  more  wide  the  experience  of  the  ex- 
pert the  more  Just  will  be  the  application  of  the 
method  as  a  rule. 

The  Franchise  Value. — The  second  item  which 
is  to  be  considered  in  fixing  the  value  of  the 
water  plant  is  the  question  of  the  value  of  the 
franchise,  if  any.  This  is  an  exceedingly  diffi- 
cult financial  question,  and  is  first  of  all  often 
excluded  from  the  consideration  ny  the  terms 
of  the  franchise  itself.  Of  course,  it  is  not  a 
consideration  in  cases  where  the  franchise  has 
expired.  But  where  negotiations  are  under  way 
for  amicable  adjustment  irrespective  of  the  op- 
portunity of  purchase  offered  by  the  terms  of 
the  franchise  itself,  or  where  it  is  not  excluded 
from  consideration  by  the  terms  of  the  fran- 
chise, it  becomes  a  problem  of  some  difficulty. 
There  are  two  methods  by  which  It  may  be  esti- 
mated. First:  The  physical  value  of  the  plant 
and  its  depreciation  and  going  value  may  be  en- 
tirely neglected  and  the  entire  valuation  of  the 
plant  fixed  upon  the  basis  of  its  earning  power 
throughout  the  remaining  life  of  the  franchise, 
and  its  probable  value  for  sale  or  franchise  re- 
newal at  the  same  time.  It  is  evident  that  it 
cannot  be  considered  as  a  revenue  producer  for 
all  time  to  come,  but  the  time  in  which  it  may 
earn  revenue  being  limited,  the  probable  net 
revenue  for  each  remaining  year  of  the  fran- 
chise life  must  be  estimated  and  capitalized  at  a 
sum  which  if  put  at  interest  would  pay  such 
yearly  revenue  and  extinguish  itself  at  the  end 
of  the  franchise  period.  To  this  must  be  added 
the  value  of  the  plant  as  physical  property  at 
the  end  of  the  franchise  period  giving  due  con- 
sideration to  what  it  may  be  worth  at  that  time 
to  the  city  as  possible  purchaser  or  parties  ob- 
taining a  renewal  of  the  franchise,  or  the  cost 
to  the  original  company  for  the  renewal  of  its 
franchise. 

The  question  of  the  element  of  value  in  the 
physical  plant  at  the  termination  of  the  fran- 
chise is  also  a  difficult  one.  In  many  instances 
radical  changes  in  the  water  supply  are  ex- 
pected by  the  citizens.  Purification  works  may 
be  demanded,  or  expensive  alterations  may  be 
insisted  upon  which  will  have  a  great  bearing 
upon  the  element  of  value  of  the  plant  to  the 
city. 

A  second  method  of  determining  franchise 
values,  if  any,  is  to  proceed  first  to  estimate 
the  physical  value  of  the  plant  as  shown  by  its 
cost  of  reproduction,  less  its  depreciation.  Sec- 
ondly, to  compute  the  going  value.  Thirdly,  to 
determine  whether  the  net  revenue  is  paying  in- 
terest on  a  capitalized  value  greater  than  that 
indicated  by  the  sum  of  the  physical  value  and 
the  business  value  added  together.  If  such  cap- 
italized value  is  less  than  the  sum  of  the  physi- 
cal and  business  value,  then  there  is  evidently 
no  additional  value  to  the  franchise  as  such, 
but  if  the  income  of  the  plant  capitalized  is 
found  to  be  greater  than  the  sum  of  the  physi- 
cal and  business  value,  it  is  evident  that  in 
the  majority  of  cases  there  is  to  be  added  a 
third  element  of  value,  created  by  the  amount 
which  the  franchise  itself  is  worth  over  and 
above  any  other  values  which  may  have  been 
estimated.  To  determine  the  present  worth  of 
such  an  added  franchise  value,  the  excess  in- 
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come  over  and  above  that  necessary  to  cancel 
all  other  obligations  (Including  the  paymei^t  of 
interest  upon  the  sum  of  the  physical  and  busi- 
ness values),  should  be  estimated  throughout 
the  remaining  years  of  the  franchise,  and  the 
several  sums  should  be  carefully  reduced  to 
their  present  worth  and  added  in  as  a  portion 
of  the  final  value  of  the  plant. 

Now,  all  this  seems  somewhat  complicated, 
and  indeed  is  complicated  not  only  in  the  ab- 
stract, but  by  local  considerations,  and  by  the 
language  in  the  individual  franchise.  But  the 
writer  is  convinced  from  such  experience  as  he 
has  had  that  the  above  outline  furnishes  a  ra- 
tional and  just  method  of  determining  such 
values,  and  is  capable  of  being  carefully  studied 
and  worked  out  in  each  case  indicated. 

The  Fair  Return. — The  third  class  of  financial 
questions  often  arises  in  connection  with  what 
is  known  as  hydrant  rental.  It  is  sometimes 
the  case  that  the  franchise  is  quite  silent  upon 
the  allowance  to  be  made  for  additional  hy- 
drants, after  fixing  the  amount  to  be  paid  for 
the  first  installation.  Often  the  franchise  states 
that  the  value  of  the  additional  hydrants  will 
be  fixed  at  a  fair  rate,  though  not  specifying  by 
what  manner  or  means  such  rate  shall  be  de- 
termined. A  great  many  efforts  have  been  made 
to  show  what  the  average  hydrant  rental  is  in 
different  communities,  or  in  different  States,  or 
in  the  country  at  large,  but  about  all  the  satis- 
faction that  can  be  derived  from  such  tables  is 
the  opportunity  to  observe  that  there  is  a  wide 
variance  in  the  amounts  paid  for  hydrant  rental 
at  different  places  and  under  different  circum- 
stances. 

One  view  of  this  problem  is  that  hydrant 
rental,  although  apparently  a  specific  payment 
for  a  specific  service,  is  in  reality  a  bonus  given 
by  the  city  to  the  water  company  as  an  induce- 
ment for  it  to  locate,  operate  and  maintain  its 
works,  it  being  found  that  private  capital  can- 
not afford  ordinarily  to  establish  works  and 
operate  them  for  the  revenue  derived  from  do- 
mestic consumption  alone.  When  this  is  fully 
understood,  it  will  be  perceived  that  considera- 
tion of  the  hydrant  rental  question  is  indeed 
but  a  consideration  of  the  more  important  ques- 
tion as  to  what  may  constitute  a  fair  return  to 
the  water  company  upon  its  capital  invested. 

Another  view  of  the  hydrant  rental  problem 
is  that  it  is  a  specific  payment  for  a  specific 
service,  viz.,  for  means  of  extinguishing  fires, 
and  as  such  It  should  be  made  proportional  to 
the  service  rendered.  This  view,  it  can  be 
shown,  will  lead  either  to  an  absurdity  or  to  the 
precise  method  of  considering  hydrant  rental  as 
a  bonus.  For  if  fire  service  is  to  be  paid  for  in 
proportion  to  the  service  rendered,  millions  of 
dollars  must  be  used  to  measure  the  possible 
losses  due  to  the  absence  of  suitable  mains  and 
fire  hydrants  in  a  city  of  even  the  ordinary  size 
where  the  actual  investment  ft>r  fire  prevention 
may  be  measured  in  thousands  of  dollars.  A 
few  moments  reflection  will  convince  any  one 
that  such  a  measure  of  value  for  fire  hydrants 
is  out  of  the  question. 

But  it  is  often  assumed  that  the  measure  of 
value  of  fire  hydrant  rental  is  the  investment 
necessary  to  provide  mains  of  a  suitable  size, 
and  pumping  machinery  of  sufficient  capacity, 
and  other  appurtenances  sufficient  to  provide 
fire  protection  rather  than  domestic  consump- 
tion. If  it  is  attempted  to  carry  this  theory  into 
practice,  we  must  estimate  the  cost  of  two  sep- 
arate works:  one  proportioned  for  domestic  ser- 
vice only,  and  the  other  proportioned  both  for 
domestic  consumption  and  fire  service,  the  dif- 
ference between  the  two  representing  the  cost 
of  increased  capacity  necessary  for  fire  service. 
But  fire  service  cost  not  only  depends  upon  dif- 
ferences in  first  cost,  but  operating  expenses,  in- 
terest, sinking  fund,  and  all  other  fixed  charges 


as  well.  Therefore  it  is  necessary  to  know  the 
"fair  return"  upon  each  of  these  hypothetical 
works  as  well,  in  order  to  arrive  at  the  true  in- 
vestment for  fire  protection  alone. 

Therefore,  it  will  be  seen  that  to  consider  hy- 
drant rental  as  anything  else  than  a  portion  of 
fair  return  is  to  involve  oneself  in  a  complicated 
problem  where  a  simple  problem  will  answer 
better. 

It  is  indeed  too  often  true  that  hydrant  rental 
is  not  fixed  with  the  consideration  in  mind  that 
it  is  only  a  portion  of  the  fair  return,  but  it  does 
not  vitiate  the  final  conclusion  that  this  is  the 
real  problem  at  issue.  It  has  been  the  writer's 
fortune  to  study  this  question  in  several  recent 
important  cases  where  it  was  in  issue,  and  so  far 
as  he  has  observed  the  problem,  it  is  clearly  not 
a  question  of  the  remuneration  to  the  company 
for  special  services  but  a  question  of  the  fair 
return  to  the  company  upon  its  invested  capital 
after  considering  it  in  the  possession  of  certain 
private  revenues  and  privileges  which  assist  in 
rewarding  that  capital  to  a  limited  extent. 

This  broad  method  of  treating  this  question 
eliminates  many  difficulties  which  have  hereto- 
fore surrounded  the  question  of  hydrant  rental. 

Another  class  of  questions  involving  the  fair 
return  is  brought  up  by  the  recent  decision  of 
the  Supreme  Court  in  the  Rogers  Park  case  be- 
fore mentioned.  If  we  assume,  as  it  would 
seem  from  this  decision  that  we  must,  that  a 
franchise  for  water  supply  is  not  a  contract  in 
so  far  as  the  fixed  rates  therein  mentioned  are 
concerned,  and  that  city  councils  have  the  right 
from  time  to  time  to  readjust  such  rates,  as 
they  may  see  fit,  providing  always  that  in  de- 
termining on  such  revised  rates,  a  fair  return 
be  made  upon  the  capital  invested  in  such 
plants,  the  question  as  to  what  is  a  fair  return 
becomes  an  exceedingly  interesting  and  impor- 
tant one,  not  only  to  the  investor,  but  to  the 
municipality,  its  citizens,  and  the  courts  as 
well. 

What  then  is  the  fair  return  for  capital  in- 
vested in  a  water-works  franchise,  and  how 
shall  it  be  determined? 

It  is  evident  that  municipal  plants  do  not 
furnish  sufficient  data  for  us  to  determine  this 
question,  for  municipal  works  as  a  rule  do  not 
consider  interest  on  original  investment  unless 
represented  by  outstanding  bonds.  Municipal 
works  provide  no  sinking  fund  such  as  has  been 
described  in  this  paper,  nor  do  they  pay  taxes. 
As  a  rule,  improvements  in  well  established  mu- 
nicipal works  are  often  paid  out  of  revenue  and 
do  not  show  an  increased  capital  expenditure. 
Discarded  machinery  or  other  appliances  in  mu- 
nicipal works  is  never  written  off  as  deprecia- 
tion, but  the  total  cost  or  investment,  if  ever 
known  at  all,  is  known  as  a  constantly  increas- 
ing sum  which  represents  all  classes  of  invest- 
ment and  renewal.  Municipal  works  are  there- 
fore quite  useless  as  a  guide  to  the  fair  return 
on  capital  invested. 

In  the  author's  opinion  the  fair  return  WiW 
be  found  under  natural  conditions  to  consist 
of  the  following  items: 

1st.     Interest  on  capital  invested. 

(a)  On  bonds  and  their  discount  or  re- 
newal. 
,  (b)  On  cash  advanced  by  the  promoters. 

2d.  Proper  and  reasonable  operating  expenses 
including  fair  salaries  for  good  business  man- 
agement. 

3d.  Maintenance  and  renewals  to  make  good 
not  only  actual  depreciation  but  necessary  al- 
terations. 

4th.     Taxation,  if  any. 

5th.  A  sinking  fund  to  make  good  possible 
loss  in  value  of  plant  at  end  of  franchise  period 
due  to  forced  sale  or  altered  requirements  which 
decrease  value  of  some  portion  of  plant. 

6th.    A  reasonable  profit 


The  method  of  procedure  believed  by  the 
writer  to  be  the  best  for  the  purpose  of  deriving 
the  above  items  of  fair  return  is  to  take  Into 
consideration  the  whole  investment  and  revenue 
producing  power  of  the  plant,  and  to  determine 
its  future  revenue  by  comparison  with  its  past 
history.  After  estimating  the  physical  value  of 
the  plant  less  its  'depreciation  and  adding  its 
business  value,  it  should  be  determined  if  the 
franchise  has  any  value  by  the  method  discussed 
under  the  second  head  of  this  paper,  and  if  it 
has,  the  final  value  of  the  plant  may  be  summed 
up  from  these  three  items.  Upon  this  final  value 
as  a  basis  should  be  determined  in  percentages 
the  items  of  the  fair  return. 

Interest  upon  capital  invested  in  water- works 
franchises  generally  commands  a  high  rate  due 
to  the  shortness  of  the  term  of  franchise,  and 
often  to  the  possibility  that  before  the  term  is 
over  altered  conditions  of  supply  may  vitiate  the 
value  of  the  works.  A  new  source  of  supply 
may  be  demanded,  or  purification  works  may  be 
desired,  thus  compelling  before  nany  years  the 
investment  of  new  capital  and  the  obliteration 
of  a  large  portion  of  the  original  values.  The 
sentiment  for  municipal  ownership  now  common 
all  over  the  country,  prompts  many  communi- 
ties thoughtlessly  to  try  to  depreciate  the  value 
of  works  in  the  hopes  of  securing  them  at 
advantageous  rates,  thereby  engendering  much 
bitter  feeling  on  both  sides  to  the  controversy, 
and  often  succeeding  in  seriously  depreciating 
the  valae  of  the  security. 

Interest  on  bonds  should  include  cost  of  sell- 
ing them  and  renewing  them  when  necessary. 

A  large  amount  of  practical  experience  is 
necessary  to  determine  what  are  fair  and  reas- 
onable operating  expenses.  Oftentimes  plants 
are  wastefully  and  carelessly  managed  and  the 
operating  expenses  are  abnormally  high.  At 
times  lack  of  suitable  investment  in  economical 
appliances  prevents  economical  operation.  In 
some  franchise  plants  salaries  of  the  higher  offi- 
cers are  abnormally  high;  in  others  they  are  ab- 
normally low,  due  to  the  officers  being  stock- 
holders, etc.  Operating  expense  account  In 
many  plants  often  erroneously  contains  charges 
properly  belonging  elsewhere,  such  as  main- 
tenance, renewals,  or  even  new  investment. 

Maintenance  and  renewal  should  be  an  amount 
which  will  keep  the  plant  not  only  in  good  re- 
pair but  in  such  condition  that  it  may  be  eco- 
nomically operated.  Maintenance  should  make 
good  depreciation,  but  should  not  cover  addi- 
tions to  the  works  such  as  would  fall  under  the 
designation  of  "New  Capital  Invested."  The  line 
here  is  a  hard  one  to  draw  in  many  cases,  as 
for  instance  where  a  new  main  of  large  size 
replaces  an  old  main  of  smaller  size. 

Taxes  are  generally  made  against  water- 
works after  certain  dates  specified  in  the  fran- 
chise. 

The  sinking  fund  should  be  such  that  it  will 
make  good  all  element  of  uncertainty.  If  the 
entire  plant  is  certain  to  be  sold  to  the  city  at 
the  end  of  the  franchise  period,  so  that  its  cost 
is  made  good  to  the  original  investor,  no  sinking 
fund  is  necessary.  But  if  the  city  may  desire  to 
secure  the  distribution  system  only,  and  will 
wish  perhaps  to  locate  a  new  pumping  station, 
or  develop  a  new  source  of  supply,  then  the  sink- 
ing fund  should  be  calculated  in  a  sufficient 
amount  to  make  good  the  loss  to  the  company 
upon  the  pumping  station.  Or,  take  another 
case  where,  there  is  no  probability  of  change  in 
the  system,  or  desire  for  a  new  or  different 
water  supply,  but  where  difficulties  may  be  en- 
countered in  renewing  the  franchise,  then  the 
sinking  fund  should  be  so  calculated  as  to  cover 
all  possible  loss  to  the  original  investors  pro- 
duced by  negotiations  for  new  franchises,  or 
for  the  necessity  of  selling  to  the  city  under 
pressure  at  the  termination  of  the  franchise. 
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An  eienent  in  the  fair  value  of  any  plant  is 
tbe  return  to  the  investor  not  only  of  interest 
upon  that  portion  of  actual  cash  which  he  has 
put  into  the  plant,  but  a  reasonable  profit  upon 
his  money.  Were  water-works  franchises  per- 
petual a  reasonable  profit  might  be  a  compara- 
tiTely  small  one.  and  the  interest  to  the  investor 
misht  be  comparatively  low-,  but  with  water- 
works inveetments  in  this  country  terminated 
as  a  rule  at  periods  of  25  to  30  years,  a  higher 
rate  of  interest  to  the  investor  must  of  neces- 
sity be  expected,  than  would  be  the  case  with 
a  higher  class  security.  This  last  element  of 
fair  value  is  of  course  the  roost  difficult  one  to 
determine,  but  with  considerable  experience  in 
the  financing  of  new  enterprises,  a  water-works 
expert  may,  in  any  individual  case,  arrive  at 
what  seems  to  him  to  be  a  fair  return  under  the 
local  circumstances,  together  with  the  outlook 
as  it  may  be  at  the  time  of  appraisement. 


each  wall,  and  there  are  four  compartments  1 
foot  3  inches  square  in  each  syphon,  making 
something  over  18  square  feet  total  area  of 
cross  section  of  the  throe  syphons.  The  height 
to  which  the  water  is  to  be  raised  is  from  3  to  4 
feet.  The  intake  ends  of  the  syphons  are  4  feet 
below  the  water  surface,  and  both  ends  are 
flared.  The  first  series  of  syphons  has  a  sum- 
mit 5  feet  8  inches  long,  and  the  second  37 Vi 
feet.  A  hand  vacuum  pump  can  be  used  to 
prime  the  short  ones,  while  a  similar  pump 
operated  by  a  1  horse-power  electric  motor  is 
used  to  prime  the  others,  this  operation  taking 
about  20  minutes.  If  the  results  of  these  ex- 
periments warrant  it,  it  is  expected  that  a 
permanent  system  of  cast  iron  syphons  may  be 
installed  and  the  entire  six  basins  operated  in 
series. 


Experiments  on  the  Clarification  of  the  St.  Louis 
Water  Supply. 


Experiments  with  the  water  supply  of  St. 
Louis  to  determine  (he  comparative  merits  of 
clarifying  the  water  by  passing  it  through  set- 
tling tanks  connected  in  series  and  in  parallel 
have  been  begun  by  Mr.  Bdward  Flad.  water 
commissioner  of  that  city,  at  Chain  of  Rocks. 
Heretofore  the  clarification  has  been  performed 
entirely  by  tanks  connected  la  parallel.  Now. 
however,   one-half  of  the  water  from   the   low 


Plan. 


Gah.tron. 


■  ssr- 


EXPCRIMENTAI,  STPHON. 


serrlce  pumps  will  fiow  continuously  into  one 
end  of  basin  No.  1,  through  some  large  syphons 
at  the  other  end  Into  basin  No.  2,  and  then 
through  syphons  at  the  opposite  end  from  the 
inlet  into  basin  No.  3,  from  which  the  clarified 
water  will  flow  into  the  drawing  conduit.  The 
other  half  of  the  water  pumped  will  flow  con- 
tinuously and  equally  into  basins  4,  5,  and  6, 
and  over  weirs  on  the  opposite  side  Into  the 
drawing  conduit. 

During  the  tests  the  Inflowing  and  outflowing 
water  will  be  sampled  occasionally  and  the  tur- 
bidity measured  by  the  U.  S.  Geological  Survey 
turbidity  rod  of  1902,  described  in  The  En- 
gineering Record  of  June  14.  The  suspended 
■olids  will  also  be  determined,  thus  giving  daU 
as  to  the  comparative  merits  of  using  the  ba- 
sins in  parallel  and  In  series. 

The  syphonR,  being  for  experimental  pur- 
poses only,  are  of  woo<l  framing  covered  with 
galvanized  Iron.  The  Iron  flanges  connecting 
the  lengths  of  galvanized  iron  are  riveted  onto 
the  latter  and  bolted  together  with  %xl%.lnch 
bolts,  the  joint  being  made  air  tight  by  using 
a  mbber  gasket.    Three  syphons  are  used  over 


Sewage  Disposal  Works  at  Bury,  England. 


A  rather  unusual  combination  of  sewage 
purification  methods  is  chemical  precipitation 
followed  by  bacterial  treatment  in  contact 
beds.  This  is  the  system  adopted  at  Bury, 
England,  as  described  in  an  article  in  'The 
Surveyor"  some  time  ago,  from  which  the  fol- 
lowing account  was  prepared: 

Upon  entering  the  works  the  sewage  is  re- 
ceived into  an  inlet  chamber  controlled  by  shut 
ties,  so  as  to  regulate  the  quantity  of  sewage  to 
be  treated.  It  then  passes  through  the  detritus 
tanks,  where  the  heavier  matters  contained  in 
the  sewage  are  deposited,  while  the  lighter 
floating  matters,  such  as  rags,  paper,  corks,  etc., 
are  intercepted  by  the  screens.  The  matters 
intercepted  in  this  way  are  taken  to  the  de- 
structor to  be  burnt. 

After  leaving  the  detritus  tanks  the  sewage 
is  conveyed  by  a  channel  of  considerable  length 
to  the  precipitation  tanks.  Across  this  channel 
and  immediately  at  the  west  end  of  the  screen- 
ing tanks  is  the  chemical  mixing-house;  the 
upper  floor  of  this  house  is  reserved  for  the 
storing  of  chemicals,  etc.  On  the  ground  floor 
are  two  grinding  mills  in  which  w  prepare  lime 
or  other  precipitants,  should  they  be  employed. 
There  is  also  on  the  ground  floor  an  electric 
motor  of  10  horse-power,  which  works  the  grind- 
ing mills,  screens  and  elevator  and  conveyors. 

The  chemicals  used  are  aluminoferric  and 
ferrozone.  The  cakes  are  placed  in  cages  in  the 
channel  between  the  screening  tanks  and  the 
mixing-house,  where  they  are  dissolved  by  the 
action  of  the  sewage  and  thoroughly  mixed  by 
a  pair  of  agitators  placed  in  the  conduit.  The 
precipitation  tanks  are  circular,  24  feet  in 
diameter  and  20  feet  deep.  On  the  outside  of 
each  tank  is  a  channel  into  which  the  sewage 
is  flrst  received.  In  this  channel  are  six  cast- 
iron  pipes,  all  carefully  turned  and  set  level. 
The  sewage  flows  over  the  periphery  of  each 
pipe  in  a  very  thin  sheet  and  is  conveyed  to 
the  bottom  of  the  tank.  Immediately  on  its 
arrival  the  treated  sewage  commences  to  de- 
posit the  sludge,  and  the  clarified  effluent  rises 
to  the  top  of  the  tanks,  overflows  in  a  very 
thin  sheet  into  a  series  of  steel  channels,  and 
is  then  led  by  a  conduit  to  be  further  treated 
in  the  contact  beds. 

The  contact  beds  are  filled  with  coke  and 
engine  ashes.  After  being  charged  the  sewage 
is  allowed  to  remain  in  contact  for  about  two 
hours.  It  is  then  run  off  into  the  channel  con- 
veying It  to  the  river,  the  bed  is  allowed  to 
stand  two  hours  to  aerate,  and  is  then  refilled. 
Preparations  are  in  hand  to  increase  the  num- 
l)er  of  tanks  and  contact  beds,  and  ultimately 
It  is  intended  to  have  a  double  contact.  This 
completes  the  cycle  of  treatment  of  sewage  prop- 
er; there  Is  still  the  sludge  to  deal  with.  The 
sludge  deposited  at  the  bottom  of  the  precipita- 
tion   tanks    is    extracted    by    syphonlc    action 


through  a  perforated  arm,  which  is  caused  to 
revolve  just  clear  of  the  bottom  of  the  tank, 
the  outlet  of  this  pipe  being  at  a  lower  level 
than  the  top  water  of  the  tanks.  The  sludge 
then  gravitates  through  pipes  and  along  an  un- 
derground sludge  channel  on  the  west  front  of 
the  main  building  to  a  sump  opposite  the  en- 
gine house.  From  this  sump  the  sludge  grav- 
itates into  the  ejectors,  which  are  of  the  Shone 
type,  worked  by  compressed  air,  by  which  it  is 
lifted  into  a  high-level  tank  on  the  south  side  of 
the  main  buildings.  The  sludge  then  gravitates 
to  the  press,  where  on  its  way  to  the  sludge 
rams  placed  in  the  chamber  below  the  floor  it 
receives  a  quantity  of  milk  of  lime,  and  being 
passed  through  a  mixer  the  sludge  and  lime 
are  thoroughly  incorporated. 

From  these  rams  it  is  forced  by  compressed 
air  into  the  sludge  presses  on  the  upper  floor. 
These  presses  are  of  the  usual  type,  consisting 
of  a  series  of  flat  cast-iron  filtering  cells  lined 
with  filter  cloth  and  mounted  on  horizontal 
steel  bars  with  arrangements  for  screwing  the 
plates  tightly  together  when  in  use.  Provision 
is  made  for  the  admission  of  the  sludge  into 
each  of  the  40  cells  of  one  set  simultaneously 
under  the  compressed  air  pressure  of  100  pounds 
per  square  inch. 

When  the  presses  are  opened  the  cake  falls 
on  to  a  conveyor  belt  traveling  under  the 
presses,  and  is  discharged  either  through  a  dis- 
integrator and  into  a  hopper  where  carts  may 
be  loaded  or  on  to  other  conveyors  communi- 
cating with  the  pressed  cake  store,  or  to  the 
destructor.  In  order  better  to  prepare  the 
sludge  as  a  fertilizer,  a  Tatham's  patent  sludge 
disintegrator  has  been  erected,  to  break  up  the 
cakes  so  as  to  assume  the  form  of  a  fine  garden 
mould. 

The  destructor  consists  of  six  cells  or  fur- 
naces. The  cells  are  built  in  a  compact  block, 
and  are  fed  from  the  top.  The  destructor 
is  guaranteed  to  burn  about  60  tons  per  day  of 
the  ordinary  house  refuse  of  Bury,  mixed  in 
the  proportion  of  one-half  to  two-thirds  house 
refuse  and  the  remainder  sludge  extracted  from 
the  sewage. 

In  order  to  produce  the  high  temperatures, 
forced  air  draught  has  been  adopted.  There 
is  a  special  flue  arrangement  to  ensure  com- 
plete combustion  of  all  noxious  gases.  The 
forced  air  draught  is  provided  by  a  high-speed 
engine,  coupled  direct  to  a  fan,  which  supplies 
the  necessary  quantity  of  air  to  the  fires,  which 
air  on  its  way  thither  is  heated  by  passing 
through  hot  chambers  provided  in  the  interior 
of  the  destructor,  so  that  the  effect  of  a  uot 
blast  is  produced.  The  fan  derives  its  air  from 
the  upper  part  of  the  building,  thereby  ven- 
tilating and  purifying  this,  notwithstanding 
the  objectionable  material  which  is  constantly 
being  brought  to  the  destructor  to  be  burnt. 
The  hot  gases  from  the  destructor  are  utilized 
to  raise  steam  in  two  200  horse-power  Baocock 
&  Wilcox  water-tube  boilers.  Mortar  mills  are 
provided  to  grind  up  the  clinker,  which  can 
be  used  to  advantage  in  making  lime  mortar. 
The  cost  of  the  disposal  works  was  $224,000. 
They  were  designed  by  Mr.  Joshua  Cartwright, 
M.  Inst.  C.  E.,  and  were  erected  under  his 
supervision. 


The  Asphalt  Plant  of  Winnipeg,  Man.,  which 
has  been  operated  by  the  city  for  three  sea- 
sons, now  requires  some  renewals  and  additions, 
according  to  the  last  report  of  City  Engineer  H. 
N.  Ruttan.  It  is  expected  that  by  the  contem- 
plated improvements  a  saving  of  at  least  10 
cents  per  square  yard  in  the  cost  of  the  pave- 
ment can  be  made.  During  1901  51.252  square 
yards  of  asphalt  pavement  were  laid  by  day 
labor  at  an  average  total  cost  of  $2.78  per 
square  yard. 
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Stream  Pollution  Enjoined  in  New  Jersey. 

Decisiou  of  N.  J.  Court  of  Chancery  In  State  ex  rel. 
lioard   of   Health  v.  Diamond  Wills  Taper  Co.  ;  writ- 
ten    by     Vice-chancellor     Stevens.       Somewhat     con- 
densed from  51  Atl.   Ueii.  1019. 


This  is  a  bill  filed  in  the  name  of  the  State, 
on  the  relation  of  the  State  Board  of  Health, 
for  an  injunction  to  prohibit  the  defendant 
from  discharging  its  factory  refuse  into  the 
Rahway  River.  The  bill  is  filed  under  the 
fourth  section  of  the  act  of  1899  entitled  "An 
act  to  secure  the  purity  of  the  public  supplies 
of  potable  waters  in  this  State."  The  act  pro 
vides  as  follows:  "No  sewage,  drainage,  do- 
mestic or  factory  refuse,  excremental  or  other 
polluting  matter  of  any  Icind  whatsoever, 
which  either  by  itself  or  in  connection  with 
other  matter  will  corrupt  or  impair  or  tend  to 
corrupt  and  impair  the  quality  of  the  water  of 
any  river,  brook,  stream  or  any  tributary  or 
branch  thereof  or  of  any  lake,  pond,  well, 
spring  or  other  reservoir  from  which  is  taken 
or  may  be  taken  any  public  supply  of  water  for 
domestic  use  in  any  city,  town,  borough,  town- 
ship or  other  municipality  of  this  State,  or 
which  will  render  or  tend  to  render  such  water 
injurious  to  health,  shall  be  placed  in  or  dis- 
charged into  the  waters  ...  of  any 
such  river,  brook,  stream  or  any  tributary  or 
branch  thereof  or  of  any  lake,  pond,  well, 
spring  or  other  reservoir,  above  the  point  from 
which  any  city,  town,  borough,  township,  or 
other  municipality  shall  or  may  obtain  its  sup- 
ply of  water  for  domestic  use."  The  proviso  is 
that  the  section  quoted  shall  not  be  held  to  ap- 
ply to  any  municipality  "which  at  the  date  of 
the  passage  of  this  act  has  a  public  sewer  or 
system  of  sewers,  drains  or  system  of  drains, 
legally  constructed  under  municipal  or  town- 
ship authority  discharging  its  drainage  or 
sewage  into  such  river,"  etc.  The  act  further 
provides  that  any  penalty  for  a  violation  of  the 
act  (fixed  at  JlOO  for  each  offense)  may  be 
recovered  before  a  justice  of  the  peace  in  a 
summary  proceeding  in  the  name  of  the  State 
or  local  board  of  health,  or  that  the  State  Board 
may  institute  in  the  court  of  chancery  the  in- 
junction proceedings  here  under  consideration. 

Two  things  are  conceded:  First,  that  the 
defendant  does  discharge  factory  refuse  into 
the  Rahway  River  above  the  point  from  Which 
the  city  of  Rahway  obtains  its  supply  of  water; 
second,  that  at  the  point  where  such  supply  is 
taken  there  is  no  visible  or  appreciable  de- 
terioration of  the  water,  in  so  far  as  observa- 
tion or  chemical  analysis  can  detect  it.  The 
distance  between  this  point  and  the  point  where 
the  refuse  is  discharged  is  six  or  eight  miles. 

It  is  contended  that  the  act  is  unconstitu- 
tional (1)  because  its  title  is  defective;  (2) 
because  it  is  special  and  local;  and  (3)  because 
It  attempts  to  confer  upon  the  court  of  chan- 
cery a  jurisdiction  which  it  cannot  exercise. 

1.  •  Giving  the  word  "secure"  the  meaning 
of  "guard,"  "protect,"  which  is  one  of  its  ordi- 
nary meanings,  it  seems  to  me  that  the  title 
accurately  expresses  the  object.  The  case  is  so 
obviously  within  the  decision  of  the  court  of 
errors  in  .Johnson  v.  Borough  of  Asbury  Park, 
39  Atl.  693,  that  discussion  is  unnecessary. 

2.  It  is  next  contended  that  the  act  regu- 
lates  the  internal  affairs  of  towns  and  counties, 
an^  is  special  and  local  in  that  regard.  The 
law  Is  not  open  to  this  objection.  So  far  as  I 
have  to  deal  with  it,  it  does  not,  through  the 
instrumentality  of  municipal  authority,  regu- 
late the  internal  affairs  of  towns  and  counties. 
The  prohibition  against  impairing  the  waters 
of  the  State  is  imposed  by  the  legislature  it- 
self, and  not  by  the  municipalities.  The  sub- 
ject-matter of  the  act  concerns  all  the  peopl'^ 
of  the  State.  Its  execution  Is  intrusted  to  a 
State  board.    It  is  true,  as  pointed  out  in  Bing- 


ham V.  Mayor,  etc.,  40  N.  J.  Law,  156,  and  Alex- 
ander V.  City  of  Elizabeth,  28  Atl.  51,  that  there 
is  often  conferred  upon  municipalities  the  pow- 
er to  legislate  locally  with  respect  to  like  sub- 
jects, and,  if  the  legislation  were  of  this  char 
acter,  it  would  have  to  conform  to  the  consti- 
tutional provision  under  considei-ation;  but  If, 
as  in  the  case  in  hand,  the  legislature  chooses 
to  exercise  the  power  itself,  it  is  not,  at  least, 
fettered  by  this  restriction. 

It  is  further  insisted  that  the  act  violates 
that  provision  of  the  fundamental  law  which 
declares  that  the  legislature  shall  not  pass 
special  or  local  laws  granting  to  any  corpora- 
tion, association,  or  individual  any  exclusive 
privilege,  immunity,  or  franchise.  This  pro- 
vision, as  I  understand  the  decisions,  applies 
only  to  private  corporations.  Pell  v.  Mayor, 
etc.,  40  N.  J.  Law,  76.  The  constitution  pro- 
vides that  no  private,  special,  or  local  bill  shall 
be  passed  unless  public  notice  of  the  intention 
to  apply  therefor,  and  of  the  general  object 
thereof,  shall  have  been  previously  given.  As 
to  this  provision,  the  legislature,  in  conformity 
with  the  power  expressly  conferred  upon  it, 
has  declared  (Rev.  St.  p.  3197,  Sec.  50)'  "that 
the  publication  of  any  law  in  the  Pamphlet 
Laws  published  by  the  State  shall  be  prima 
facie  evidence,  that  the  notice  required  by  the 
constitution  has  been  duly  granted."  This  law 
has  been  so  published,  and  there  is  no  proof 
that  notice  was  not.  given.  Freeholders  v. 
Stephenson,  4li  N.  J.  Law,  173.  But  aside  from 
this  objection,  I  think  the  law  is  neither  special 
nor  local,  within  the  meaning  of  this  clause. 
The  subject  dealt  with  is  the  maintenance  of 
the  purity  of  the  now  existing  supplies  of  pot- 
able water. 

It  is  urged  that  the  act  is  objectionable  be- 
cause it  exempts  from  penalty  municipalities 
which  at  the  date  of  its  passage  have  legally 
constructed  sewers  discharging  their  sewage 
into  rivers  and  streams;  that  it  is,  therefore, 
special,  because  its  prohibitions  act  upon  some 
municipalities,  and  not  upon  others,  and  local, 
because  it  exempts  from  its  operation  parts  of 
some  streams,  viz.,  those  into  which  sewage  is 
now  flowing.  The  argument,  of  course,  goes  to 
this  extent:  that  the  legislature  has  no  power, 
except  by  private,  local,  or  special  bill,  of  which 
notice  is  given,  to  preserve  the  waters  of  the 
State  In  their  present  condition  of  purity,  with- 
out exacting  the  impossible  requirement  that 
all  water  courses,  from  their  source  to  their 
mouth,  shall  be  hereafter  kept  pure  and  potable. 
1  think  that  waters  which  either  are,  or,  under 
existing  law  ought  to  be,  pure  and  potable,  may 
properly  be  put  into  a  class  by  themselves.  I 
think,  further,  that,  having  regard  to  the  geo- 
graphy of  the  State,  and  the  shortness  of  its 
water  courses,  the  potable  waters  of  the  State 
may  be  pi-operly  classified  as  those  which  are 
above  the  points  of  lawful  sewage  discharge, 
and  the  nonpotable  as  those  which  are  below- 
such  points.  Thei-e  is  always  a  possibility  that 
the  germs  of  disease  and  epidemic  may  be  pres- 
ent in  streams  and  waters  of  the  latter  class, 
however  much  the  sewage  and  drainage  may  be 
diluted;  and  it  is  reasonably  certain  that  even 
If,  In  some  cases,  conditions  may  be  Impi'oved, 
the  waters  below  the  points  of  pi-esent  discharge 
will  never  regain  their  original  purity.  As 
to  the  class  of  potable  waters,  the  prohibition 
binds  all  alike.  On  the  principle  on  which  the 
courts  have  heretofore  acted,  it  would  seem, 
therefore,  that  the  potable  waters  of  the  State 
may  be  classified  together  as  a  pi-oper  oijject  of 
legislation.  Their  marked  characteristic  is 
their  potability,  and  the  legislation  has  rofer- 
pnce  to  this  characteristic,  and  tends  to  per- 
petuate it.  The  legislation  Is  within  the  Ion?: 
line  '^f  cases  In  which  it  is  held  that,  where  the 
classification  is  founded  upon  a  substantial  dif- 


ference, it  is  good.     Benson  v.  Inhabitants  of 
Bloomfield  Tp.,  33  Atl.  855. 

It  is  next  contended  that  the  legislature  can- 
not vest  this  court  with  jurisdiction  over  this 
matter.  All  it  has  done  is  to  give  an  alterna- 
tive remedy  by  Injunction.  That  the  leglslBr 
ture  may  direct  the  exercise  of  the  injunction 
power  by  this  court  in  a  new  class  of  cases,  to 
which  the  remedy  is  appropriate,  seems  to  me 
clear.  The  legislature  not  infreqeuntly  extends 
the  jurisdiction  of  courts,  both  of  law  and 
of  equity,  to  new  cases,  and  it  assigns  them  to 
the  one  court  or  the  other  in  conformity  with 
the  remedy  each  is  accustomed  to  administer. 
In  the  case  In  hand  it  must  be  conceded  that 
the  exercise  of  the  injunction  power  Is  an  ap- 
propriate remedy  to  attain  the  end  in  view, 
viz.,  the  prevention  of  the  pollution  of  potable 
waters.  It  is  true  that  heretofore  the  rule  In 
equity  has  been  not  to  exercise  its  jurisdiction 
to  restrain  nuisances  unless  a  serious  public 
injury  has  been  shown  to  exist — an  injury  not 
remediable  in  the  ordinary  tribunals.  The  rea- 
son is  that  the  remedy  at  law  has  been  found 
adequate.  Here,  however,  we  are  dealing,  not 
with  the  jurisdiction  ordinarily  exercised  by 
this  court,  but  with  a  jurisdiction  conferred  by 
statute.  To  deny  the  constitutional  validity  of 
the  act  is  to  assert  that  the  legislature  cannot 
afford  what  is  undoubtedly  an  appropriate  rem 
edy  for  a  new  and  threatening  wrong;  that  it 
may,  indeed,  punish,  but  that  it  cannot  prevent. 

The  next  question  is  whether  the  defendant 
has  in  fact  violated  the  provision  of  the  act. 
What  does  the  act  prohibit?  It  is  first  to  be 
noted  that,  what  is  prohibited  may  be  some- 
thing less  than  a  nuisance,  ordinarily  so  called. 
The  provision  is  that  "no  .  .  .  factory 
refuse,  .  .  .  which  either  by  itself  or  in 
connection  with  other  matter  will  corrupt  or 
Impair,  or  tend  to  corrupt  or  impair,  the  qual- 
ity of  the  water  of  any  river  .  .  .  from 
which  is  taken  or  may  be  taken  any  public 
supply  of  water  for  domestic  use  in  any  city, 
.  or  which  renders  or  tends  to  render 
such  water  injurious  to  health,  shall  be  placed 
in  the  waters  of  any  such  river  . 
above  the  point  from  which  any  city  .  .  . 
shall  or  may  obtain  its  supply  of  water  for 
domestic  use."  The  language  here  used  is  plain 
and  unambiguous.  The  prohibition  is  against 
placing  in  the  water  of  the  river,  anywhere 
above  the  point  from  which  the  city  obtains 
its  supply,  any  factory  refuse  which  will  either 
Impair  or  tend  to  impair  its  quality.  If  at  the 
place  of  discharge  the  factory  refuse  put  into 
the  river  impairs  it,  or  even  tends  to  impair 
it.  the  prohibited  act  is  done. 

On  this  branch  of  the  case,  also.  State  v. 
Wheeler,  44  N.  J.  Law,  88,  seems  to  be  directly 
In  point.  The  defendant  was  indicted  for  pol- 
luting the  waters  of  a  brook  used  to  supply  a 
reservoir.  The  act  under  which  the  indictment 
was  framed  provided  that  if  any  person  should 
thi-ow,  or  cause  or  permit  to  be  thrown,  into 
any  reservoir,  or  into  the  waters  of  any  creek, 
pond,  or  brook,  the  waters  of  which  were  used 
to  supply  any  reservoir,  any  offal  or  offensive 
matter  whatever,  calculated  to  render  said 
waters  impure,  he  should  be  guilty  of  a  mis- 
demeanor. Mr.  Justice  Magie  said:  "The  ques- 
tion turns  on  the  meaning  and  relation  of  this 
clause,  viz.,  'calculated  to  render  said  waters 
impure.'  What  waters  are  thereby  intended — 
those  of  the  reservoir  where  waters  are  col- 
lected for  distribution  for  public  use,  or  those 
of  the  creek,  pond,  or  brook  which  supply  suidi 
reservoir?  The  grammatical  connection  of  the 
clause  is  only  consistent  with  the  latter  mean- 
ing. .  .  .  The  whole  act  plainly  shows  a 
design  to  protect  from  pollution  the  waters  of 
creeks  used  as  the  feeder  for  reservoirs  for 
public  use,  without  any  reference  to   whether 
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suih   pollution   appreciably   affects    the    waters 
when  arrlred  at  the  reservoir. ' 

The  act  now  under  consideration  is  quite  as 
explicit  on  this  head.  1  do  not  understand  that 
ther«  Is  any  question  made  by  defendant  that 
the  purity  and  potability  of  the  waters  of  the 
river  are  impaired  at  the  point  of  discharge. 
It  is  contended  that  the  solids  held  in  sus- 
pension in  the  »-ater  as  it  passes  out  of  the 
raceway  into  the  river  soon  sink  to  the  bottom, 
IcATing  the  water  as  pure  as  It  was  when  it 
entered  the  mill,  but  it  is  not  seriously  pre- 
tended that  the  waste  water  at  the  point  of  dis- 
charge is  either  pure  or  potable.  The  bottled 
samples  demonstrate  that  It  Is  not 

It  would  seem  plain  then  that  an  Injunction 
should  issue.  The  city  of  Rahway  is  not  shown 
to  have  been  Injured,  but  this  is  a  bill  filed, 
not  by  the  city  of  Rahway,  which  is  not  a  party, 
but  by  the  State  Board  of  Health.  I  cannot 
better  state  the  design  of  such  a  statute  as 
that  under  which  the  board  of  health  is  pro- 
ceeding than  by  quoting  from  Sir  George  Jes- 
sel.  U.  R..  In  Attorney  General  v.  Cockermouth 
Local  Board,  L.  R.  18  Eq.  172.  "The  defendants 
are  a  public  body  authorized  by  act  of  parliament 
to  construct  sewage  works  so  that  they  shall 
not  be  a  nuisance.  Under  the  powers  originally 
conferred  on  them,  they  could  not  make  outfall 
works  outelde  their  district,  but  a  subsequent 
act  of  parliament  authorized  them  to  go  out- 
side. They  may  now  take  people's  lands. 
.  .  .  But  these  powers  are  subject  y)>  this 
proTiao:  'Provided,  always,  that  nothing  herein 
contained  shall  give  or  be  construed  to  give 
powers  to  any  local  board  to  construct  or  use 
any  outfall  drain  or  sewer  for  the  purpose  of 
conveying  sewage  or  filthy  water  into  any  nat- 
ural water  course  or  stream  until  such  sewage 
or  filthy  or  refuse  water  be  freed  from  all 
excrementitlous  or  other  foul  or  noxious  mat- 
ter such  as  would  affect  or  deteriorate  the  pur- 
ity and  quality  of  the  water  In  such  stream  or 
water  course.'  I  do ,  not  mean  to  say  that 
•  lause  might  not  by  possibility  have  been  bet- 
ter drawn,  but  I  think  the  meaning  Is  pretty 
plain,  and  It  means  this:  'You  shall  not  send 
your  sewage  Into  a  natural  stream  until  you 
have  made  It  wholesome  water— until  yoa 
have  got  rid  of  all  the  noxious  matter  In  It.' 
That.  I  think,  is  the  effect  of  the  clause;  and, 
if  that  is  the  meaning,  the  next  point  is,  what 
water  Is  it  that  is  not  to  be  affected  or  de- 
teriorated? You  are  not  to  affect  or  deterior- 
ate the  water  In  the  river.  What  portion  of 
the  water?  I  cannot  accede  to  the  argument 
of  the  defendants  that  it  merely  means  that 
you  must  not  poison  the  whole  river.  For  a 
river  may  be  hundreds  of  miles  long.  I  think 
It  mnst  mean  that  you  are  not  to  affect  or  de- 
teriorate the  water  In  the  river  at  the  point 
where  the  outfall  Is,  and  that,  If  you  at  that 
point  pollute  the  water,  you  shall  not  enjoy 
the  privilege  given  you  by  the  act  of  parliament 
of  making  an  outfall  outside  of  your  district. 
.  .  Then  this.  Is  an  Information  by  the 
attorney  general  against  a  public  Ixidy  to  en- 
force the  terms  of  a  public  act  of  parliament. 
Now,  if  I  understand  the  law  upon  this  subject. 
It  I*  not  necessary  for  the  attorney  general  to 
show  any  Injury  at  all.  The  legislature  Is  of 
the  opinion  that  certain  acts  will  produce  Injury, 
and  that  is  enough.  The  case  I  have  already 
referred  to,  of  the  attorney  general  against  the 
Orford,  Worcester  &  Wolverhampton  Railway 
Company,  is  In  point.  There  the  attorney  gen- 
eral would  not  even  answer  the  affidavits  of 
defendants  to  show  there  was  no  Injury  caused 
by  the  proceedings  they  were  adopting.  The 
legislature  is  of  opinion  that  It  Is  desirable 
to  preserve  our  streams  in  at  least  their  present 
state  of  purity.  It  therefore  has  said,  'You 
•ball  not  affect  or  deteriorate  the  water  at  all,' 
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and  that  the  court  must  assume  that  the  de- 
terioration of  the  water  is  an  injury  which  is 
prohibited  for  good  and  sufficient  cause.  Again, 
If  1  look  at  the  evidence  In  the  case,  I  can  see 
very  good  reason  for  the  course  adopted  by  th'i 
legislature.  We  had  the  evidence  of  scientific 
men  to  this  effect:  that  there  is  always  a  prob- 
ability of  danger  when  sewage  matter  is  thrown 
into  a  stream,  because  people  may  drink  of  that 
stream,  and.  If  an  epidemic  disease  is  prevalent 
in  a  town  from  which  the  sewage  matter  pro- 
ceeds, that  disease  may  be  communicated  to 
the  Inhabitants  of  another.  Well,  that  alone 
would  be  sufficient  justification  for  the  legisla- 
ture. If  It  entertained  that  opinion.  Inserting 
this  enactment  In  the  act  of  parliament.  That 
being  so,  I  think  I  am  bound,  as  regards  the 
information,  to  grant  an  injunction  to  restrain 
the  defendants  Infringing  the  provisions  of  the 
act  of  parliament." 

I  am  of  opinion  that  the  Board  of  Health  are 
entitled  to  an  Injunction. 


Reconstruction  of  the  Castlewood  Dam. 


The  Castlewood  dam,  near  Denver,  Colorado, 
together  with  the  adjacent  property  has  been 
purchased  by  the  Denver  Sugar  Land  &  Irriga- 
tion Company  and  extensive  repairs  are  now  be- 
ing made  on  the  structure.  The  cons.truction  of 
this  dam  was  described  in  The  Engineering 
Record  of  December  24,  1898,  by  Mr.  A.  M. 
Welles,  its  designer,  and  in  the  issue  of  May  19, 
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found  a  way  through  the  masonry  wall  and 
poured  in  a  large  stream  out  of  the  -cracks  in 
the  stepped  downstream  face  at  about  30  feet 
from  the  top  of  the  dam. 

Mr.  William  C.  Johnston,  president  of  the 
Denver  Sugar  Land  &  Irrigation  Company, 
states  that  "the  sole  cause  of  the  break  before 
was  the  iron  pipes  running  through  the  embank- 
ment breaking  under  ground,  and  part  of  the  flow 
went  under  the  dam  and  part  through  the  dam." 
The  use  of  the  iron  pipes  through  the  earth 
embankment,  which,  as  shown  in  the  accom- 
panying out,  is  being  built  up  to  the  full  height 
of  the  masonry,  is  avoided  in  the  present  plan 
by  laying  a  single  40-inch  wooden  conduit  re- 
inforced with  concrete  leading  to  a  steel  box 
also  encased  in  concrete,  in  which  are  the 
entrances  to  the  eight  12-inch  pipes  through  the 
masonry  wall,  controlled  by  valves  on  the  other 
side.  The  old  spillway,  the  lower  end  of  which 
was  badly  washed  out  in  the  flood,  is  being  re- 
paired, and  a  new  one  12  feet  wide  with  1  to  1 
sides  is  being  built  at  the  other  end  of  the  dam. 
The  completion  of  the  earth  fill  will  make  the 
structure  practically  an  earth  dam  with  ma- 
sonry core  wall  backed  by  rock  fill  to  give 
weight.  These  additions  and  repairs  it  is  ex- 
pected will  do  away  with  any  fears  for  the 
safety  of  the  structure. 


The  Gallipolis,  Ohio,  Water  Supply  is  drawn 
from  wells  made  by  sinking  6-foot  lengths  of  4- 
foot  cast  iron  pipe  in  a  sand  and  gravel  bar  in 
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1900,  an  account  was  given  of  some  rather  seri- 
ous leaks  which  had  occurred  just  previously. 
At  that  time  the  State  Engineer  ordered  the 
dam  to  be  emptied  and  kept  empty  until  thor- 
oughly repaired. 

To  review  briefly  the  facts  stated  in  those 
articles,  the  dam  as  originally  built  consisted  of 
a  masonry  retaining  wall  600  feet  long,  70  feet 
high  above  the  surface  and  4  feet  thick  at  the 
top.  It  was  battered  10  on  1  on  the  water  face, 
and  was  vertical  on  the  other,  against  which 
dry  rubble  was  dumped.  The  downstream  face 
of  this  rock-flll  was  covered  with  large  blocks 
of  stone  forming  a  series  of  steps.  The  founda- 
tion was  a  dense  sandy  clay,  5  to  22  feet  below 
the  natural  surface.  A  rollway  100  feet  long 
in  the  center  of  the  dam,  and  a  spillway 
40  feet  wide  at  one  end  was  provided  for  over- 
flow water.  The  valve  chamber  was  built  in 
the  dam  proper,  and  eight  12-inch  iron  pipes 
led  to  it  at  four  different  levels  through  the  low 
earth  fill  which  was  placed  against  the  water 
face  some  time  after  the  dam  was  completed. 
It  was  stated  that  this  earth  fill  was  carried 
up  somewhat  more  than  half  the  height  of  the 
masonry  wall.  A  36-inch  concrete  conduit  car- 
ried the  water  from  the  valve  chamber  through 
the  rock-fill  to  the  downstream  face  of  the  dam. 

On  April  30,  1900,  as  a  result  of  a- heavy  rain- 
fall, it  was  reported  that  500  cubic  feet  of  water 
per  second  were  passing  over  the  rollway  and 
through  the  by-pass,  the  discharge  pipes  being 
of  course  wide  open.    In  some  manner  the  water 


the  Ohio  River.  The  top  of  each  pipe  is  about 
5  feet  below  the  surface  of  the  bar,  at  the  low- 
water  level,  and  is  covered  over  so  that  all  the 
water  entering  the  well  must  come  in  at  the 
bottom.  The  wells  are  only  12  feet  apart,  which 
has  been  found  much  too  close,  but  they  yield 
a  clear  supply  no  matter  what  may  be  the  con- 
dition of  the  river  water. 


The  New  England  Water-Works  Association 
will  hold  its  annual  convention  on  September 
10  to  12  at  The  Brunswick,  Boston. 


A  Large  Toll  Bi'idge  will  be  built  across  the 
Missouri  River  at  St.  Charles,  Mo.,  by  the  St. 
Charles  &  St.  Louis  Counties  Bridge  Company.  , 
The  trusses  will  lie  spaced  22i^  feet  apart  on 
centers,  and  the  space  between  them  will  be 
used  at  first  by  a  double-track  motor  road  and 
vehi('les,  although  there  will  be  10-foot  roadways 
cantilevered  out  from  the  trusses  as  soon  as  the 
traffic  makes  them  desirable.  The  structure  in- 
cludes 145  feet  of  earth  embankment  held  by 
concrete  retaining  walls  on  the  St.  Charles  side, 
525  feet  of  timber  trestle,  three  416-foot  through 
spans,  a  300-foot  through  span,  and  several  hun- 
dred feet  of  timber  trestle  on  the  east  side.  The 
river  spans  will  rest  on  cylinder  piers  sunk  by 
the  pneumatic  process.  The  structure  was 
planned  l)y  Waddell  &  Hedrick,  Kansas  City, 
and  the  contract  for  the  entire  construction  was 
awarded  to  the  Midland  Bridge  Company  of 
the  same  city. 


July  12,  1902. 

Experiments  on  the  Purification  of  the   Spring- 
field Water  Supply. 


The  water  supply  of  Springfield,  Mass.,  has 
for  many  years  been  the  source  of  much  con- 
cern to  the  city  on  account  of  the  large  quEintity 
of  organic  matter  In  the  Ludlow  storage  reser- 
voir and  the  consequent  rapid  growth  of  algae, 
notably  anabaena,  in  the  warm  months,  giving 
the  water  a  very  objectionable  taste  and  odor 
in  addition  to  its  high  color.  In  the  early  spring 
a  further  source  of  trouble  sometimes  is  the 
presence  in  the  water  of  great  numbers  of  cer- 
tain infusoria.  In  December,  1900,  experiments 
were  begun  to  determine  whether  sand  filtra- 
tion would  be  practicable  as  a  means  of  purify- 
ing the  Ludlow  water,  or  whether  some  en- 
tirely different  scheme  of  supply  would  be  the 
best  way  out  of  the  difficulty.  These  experi- 
ments were  concluded  in  February  of  this  year, 
and  the  results  are  presented  in  a  special  re- 
port of  the  Water  Commissioners  of  Springfield, 
from  which  the  following  account  was  prepared. 

For  purposes  of  experimentation  a  20x40-foot 
frame  building  was  divided  into  two  rooms,  one 
for  keeping  records  and  for  microscopic  work, 
and  the  other  as  a  general  test  room  for  mak- 
ing minor  experiments  in  filtration,  chemical 
determinations,  etc.  The  small  filters  used 
consisted  of  galvanized  iron  tanks  20  inches 
in  diameter,  some  42  inches  high  and  others  6 
feet.  The  two  main  filters  were  constructed  of 
cypress  staves  held  together  with  iron  hoops 
and  lined  Inside  with  Portland  cement  mortar 
plastered  over  expanded  metal  lathing  nailed 
to  the  woodwork.  Both  filters  were  carefully 
covered  over  so  that  there  was  no  freezing  of 
the  water  in  them  during  the  coldest  weather. 
The  area  of  each  was  Vj„o  acre,  or  about  218 
square  feet.  On  the  cement  floor  of  each  filter 
was  laid  a  system  of  open  brick  drains  sur- 
rounded with  6  inches  of  clean  gravel  1  to  2 
inches  in  diameter.  The  successive  layers 
above  this  were  2  inches  of  1  to  i/o-inch  gravel, 
1%  inches  of  V2  to  i/i-inch  gravel,  %  inch  of  Vi 
to  %-inch  gravel,  and  finally  5  feet  of  sand  hav- 
ing an  effective  size  of  0.28  millimeter  and  a 
uniformity  coefficient  of  2.8.  This  sand  is  some- 
what coarser  than  that  used  in  the  Lawrence, 
Mass.,  filter,  and  was  used  because  a  large  quan- 
tity of  it  appeared  to  be  easily  available 'in  the 
neighborhood. 

One  of  the  large  filters  was  reserved  for  the 
reservoir  water  and  the  other  was  used  In  con- 
nection with  the  so-called  canal  water  before  it 
reaches  the  reservoir.  A  7%x7%x6-inch  du- 
plex Deane  steam  pump  supplied  the  water  to 
two  25,000-gallon  tanks,  from  which  it  flowed 
by  gravity  to  the  filters  except  when  pumping 
was  taking  place,  when  the  water  went  directly 
from  the  reservoir  or  canal  to  the  filters.  The 
effect  of  pumping  the  water  was  to  break  up 
and  thoroughly  mix  the  .organisms  with  the 
water.  It  did  not  add  to  the  water  any  meas- 
urable amount  of  dissolved  oxygen.  After  be- 
ing in  service  about  8  months  the  tanks  were 
emptied  and  thoroughly  cleaned,  the  deposit 
of  organic  matter  in  each  tank  being  then  about 
%  inch  in  depth.  At  the  end  of  the  experi- 
ments, 5  months  later,  there  was  only  a  small 
accumulation  of  such  deposit.  • 

The  condition  of  the  reservoir  water  during 
WOl  is  stated  in  the  following  extract  from  the 
State  Board  of  Health's  report  on  the  experi- 
ments: "The  condition  of  the  water  in  the  win- 
ter and  spring  of  1901  was  not  materially  dif- 
ferent from  its  condition  at  this  season  in  pre- 
vious years,  and  the  experiments  carried  on 
during  this  time  were  under  conditions  such 
as  have  usually  existed  at  this  season  of  the 
year.  In  the  later  spring  and  early  summer, 
on  the  other  hand,  the  quality  of  the  water  was 
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better  than  usual,  and  in  the  months  of  June 
and  July  it  was  better  than  has  ever  been 
known  before  during  these  months.  The  quan- 
tity of  organic  matter  in  the  water  increased 
rapidly  in  August,  great  numbers  of  anabaena 
appearing  in  the  water,  and  from  early  in  Aug- 
ust until  after  the  middle  of  September,  a 
period  of  about  six  weeks,  the  quality  of  the 
water  was  as  bad  as  ever  known  at  this  season 
of  the  year.  After  the  middle  of  September, 
however,  the  quality  of  the  water  improved 
rapidly  and  became,  during  the  remainder  of 
the  year,  much  better  than  it  was  in  the  latter 
part  of  any  previous  year." 

The  principal  filter  used  in  the  experiments 
on  the  purification  of  the  Ludlow  reservoir 
water  was  "operated,  except  for  a  short  time, 
as  a  continuous  filter  at  a  rate  of  2%  million 
gallons  per  acre  per  day,  and  in  the  latter  part 
of  the  year  at  a  considerably  higher  rate,  and 
was  successful  in  removing  the  objectionable 
odors  from  the  reservoir  water  except  at  the 
time  of  the  presence  of  the  excessive  quantities 
of  organic  matter  in  August  and  September, 
when  the  effluent  of  the  filter  had  for  a  time 
the  odor  and  characteristics  of  the  water  of  the 
reservoir  and  in  nearly  as  pronounced  a  degree. 

"The  results  obtained  by  filtering  the  water 
through  other  similar  filters  at  a  rate  nearly 
twice  as  great  as  that  employed  during  the 
greater  part  of  the  year  with  the  large  filter 
were  nearly  equal  to  those  obtained  with  that 
filter.  None  of  the  filters,  however,  to  which 
Ludlow  reservoir  water  was  directly  applied 
removed  the  characteristic  odor  during  the 
time  in  August  and  September  when  this  water 
contained  excessive  quantities  of  organic  mat- 
ter. 

"An  experiment  upon  the  reflltration  of  the 
reservoir  water  was  begun  early  in  August 
and  continued  until  the  end  of  the  experiments. 
This  experiment  consisted  in  applying  the 
effluent  of  the  large  filter  to  another  similar 
filter  at  a  much  more  rapid  rate.  This  second- 
ary filter  successfully  removed  the  taste  and 
odor  from  the  effluent  of  the  large  filter  and 
the  effluent  of  the  secondary  filter  was  at  all 
times  during  the  operation  of  good  quality  and 
suitable  for  the  purposes  of  a  public  water 
supply." 

During  1901  the  canal  water  flowing  into  the 
reservoir  contained,  according  to  the  Board  of 
Health,  "much  smaller  quantities  of  organic 
matter  and  organisms  than  were  found  in  reser- 
voir water,  and  the  largest  number  of  organ- 
isms were  present  at  a  time  when  the  water 
from  Belchertown  reservoir  entered  the  canal 
accidentally.  The  water  of  the  canal  is  much 
more  highly  colored  under  ordinary  conditions 
than  the  water  of  the  reservoir,  and  a  smaller 
proportion  of  the  color  was  removed  by  filtra- 
tion. The  results  show  that,  under  conditions 
similar  to  those  which  existed  in  1901,  objec- 
tionable tastes  and  odors  and  a  considerable 
portion  of  the  organic  matter  can  be  removed 
from  this  water  by  filtration,  and  the  color  can 
be  noticeably  reduced,  so  that  this  water  would 
be  of  good  quality  for  the  purposes  of  a  pub- 
lic water  supply,  though  the  color  would  prob- 
ably at  times  be  quite  noticeable." 

The  accompanying  table  taken  from  the  re- 
port of  Percy  M.  Blake,  consulting  engineer  to 
the  Water  Commissioners,  gives  the  main  re- 
sults of  the  experiments. 

From  August  12,  1901,  to  January  30,  1902,  the 
reservoir  water  was  subjected  to  a  second  filtra- 
tion at  the  rate  of  nearly  10  million  gallons  per 
acre  per  day.  The  average  albuminoid  am- 
monia in  the  effluent  from  this  secondary  filter 
was  0.0098;  the  maximum  0.0130.  The  average 
color  was  0.13,  and  the  maximum  0.29.  It  was 
found  necessary  to  use  aerating  devices  in  order 
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to  recharge  with  oxygen  the  effluent  from  the 
primary  filter  before  applying  it  to  the  second- 
ary one.  This  of  itself  would  greatly  compli- 
cate plans  for  the  purification  of  any  large 
amount  of  water. 

The  Results  of  Filtering  Ludlow  Keserrolr  Water. 

(In    parts    per    100,000,    with    color    by    Mass.    State 

Board  scale.) 

Ludlow  Keservolr. 

After  primary 
Raw  water.  Sltration. 

Color.         Alb.  am.       Color.         Alb.  am. 

Av 0.41b  .U325a  0.23b  .Ul30b 

Max 0.86b  .1380a  0.44b  .0218b 

Canal  Water. 

Av 0.50b  .0184b  0.34b  .0102b 

Max 0.98b  .0440b  0.74b  .0190b 

East  Branch,  Westfleld  River. 

Av 0.15c  .0107c 

Max 0.32c  .0200c 

NoTH. — Values  marked  "a"  are  from  experiments 
June  12,  1899,  to  March  4,  1902;  those  marked  "b" 
from  February  23,  1901,  to  January  30,  1002 ;  and 
those  marked  "c"  from  April  10,  1900.  to  March  4, 
1902. 

It  will  be  noticed  that  in  the  table  there  are 
given  analyses  of  the  water  of  Westfleld  River. 
These  are  given  for  purposes  of  comparison,  as 
careful  surveys  have  shown  this  to  be  by  far 
the  best  source  of  supply  should  It  be  deter- 
mined to  discontinue  the  Ludlow  reservoir. 

Coming  now  to  the  financial  part  of  the  prob- 
lem, while  it  is  admitted  that  a  system  of 
double  filtration  is  possible,  it  would  seem  to 
be  impracticable  on  a  scale  large  enough  for 
the  supply  of  a  large  and  growing  city  such 
as  Springfield,  except  as  a  last  resort.  On  this 
subject  the  Board  of  Health  is  very  emphatic: 
"A  comparison  of  the  estimated  cost  of  engi- 
neering structures  and  mill  damages  for  tak- 
ing water  from  the  Westfield  River  with  the 
estimated  probable  cost  of  filtering  the  Ludlow 
and  Jabish  brook  sources  and  making  the  neces- 
sary additions  and  enlargements,  indicates  that 
the  cost  of  a  supply  from  the  Westfield  River 
is  likely  to  be  less  to  the  city  of  Springfield 
than  the  cost  of  a  supply  from  the  present 
sources  developed  to  their  fullest  capacity,  and 
very  much  less  than  the  cost  of  a  supply  from 
the  present  sources  increased  by  water  from 
Swift  River,  which  increase  would  probably  be 
required  within  ten  years." 

Accordingly  preliminary  plans  have  been  pre- 
pared for  a  dam  across  the  East  branch  of 
Westfield  River  above  Norwich  bridge,  the  pro- 
posed dam  being  of  monolithic  masonry  170  feet 
long  and  60  feet  in  height  above  the  bed  of  the 
stream.  The  high-water  area  will  be  about  77 
acres,  and  the  total  storage  capacity  about  360 
million  gallons.  (The  total  storage  capacity  of 
Ludlow  reservoir  is  2,000  million  gallons.) 
Nearly  the  whole  length  of  the  dam  will  be  re- 
quired for  the  safe  overfiow  of  storm  waters. 
It  is  proposed  to  utilize  the  surplus  water  in 
generating  power  to  partly  pay  for  the  damages 
to  mill  privileges  on  the  river  below. 

The  experiments  outlined  above  are  among 
the  most  interesting  conducted  recently  in  this 
country  because  they  have  led  to  a  result  which 
is  the  opposite  to  the  customary  outcome  of 
such  investigations.  Generally  it  is  found  that 
filtration  affords  a  more  economical  means  of 
procuring  a  satisfactory  supply  than  the  con- 
struction of  works  for  bringing  to  a  city  the 
waters  of  some  distant  stream  or  lake.  The 
fact  that  the  experiments  with  the  Ludlow  res- 
ervoir supply  have  shown  it  to  be  unsuitable 
points  definitely  to  the  best  sources  of  the  new 
supply  for  Springfield,  and  the  fixing  of  that 
fact  beyond  reasonable  expense  is  well  worth 
the  expense  of  the  investigation.  From  the  his- 
torical point  of  view  this  decision  Is  of  much 
general  interest,  for  the  Ludlow  reservoir  has 
been  for  years  one  of  the  "habitual  criminals" 
of  the  water-works  world.  It  has  been  the  sub- 
ject of  many  special  reports,  a  field  of  investi- 
gation of  a  number  of  specialists  in  water  analy- 
sis, and  the  despair  of  the  local  water  com- 
missioners. 
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Doty     Test     of     a     S,000,00O.Galloa     Pumping 
Engine,  HarerhiU,  Mass. 


THE    ENGINEERING    RECORD. 

principal  results  of  tlie  tests  for  the  four  days, 
together  with  the  results  for  the  entire  test, 
are  given  in  an  accompanying  table. 
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The  Mechanical  Plant  in  the  Rogers  Peet  Build- 
ing, New  York. 


A  duty  trial  of  a  6.000.000-gallon  pumping  en- 
gine showing  very  good  results  was  conducted 
last  fall  in  an  interesting  and  rather  unusual 
manner  at  the  new  Kenoia  pumping  station  of 
the  Haverhill.  Mass..  water-works.  The  ma- 
chinery *»«  furnished  by  the  Barr  Pumping 
Engine  Company,  of  Philadelphia,  under  a  con- 
tract which  called  for  a  horizontal,  cross-com- 
pound, fly-wheel  pumping  engine  having  a  ca- 
pacity to  lift  6.000,000  gallons  in  24  hours  a 
total  of  215  feet,  including  friction  in  the  force 
main  and  a  possible  suction  lift  of  25  feet;  two 
horizontal  tubular  boilers  each  having  a  shell 
6  feet  in  diameter  and  140  3-inch  tubes,  16  feet 
long,  and  the  necessary  heaters,  feed  and  air 
pumps  and  a  jet  condenser.  The  contractor 
gave  a  gtiaranly  that  the  whole  plant  should 
have  a  duty  of  105,000,0(iO  foot-pounds  per  100 
pounds  of  coal,  with  no  allowance  for  ashes  and 
waste,  the  coal  not  to  contain  more  than  2  per 
cent,  of  moisture.  The  conditions  under  which 
the  plant  should  be  run  in  the  test  were  stated 
as  follows:  The  plant  should  be  started  cold; 
the  boiler  fired  up  and  the  plant  run  for  10 
hours  out  of  the  24  for  four  consecutive  days, 
(tanking  the  fire  each  night,  except  the  last. 
AU  the  fuel  used  should  be  charged  against  the 
test,  including  wood  used  in  starting,  three 
pounds  of  wood  being  considered  as  equivalent 
to  one  pound  of  coal.  The  conditions  are  prac- 
tically the  same  as  those  of  the  actual  running 
of  the  plant  in  regular  service.  The  steam 
pressure  was  not  to  exceed  150  pounds. 

A  type  of  reheater  designed  by  Mr.  F.  W. 
Dean,  of  the  engineering  firm  of  Dean  &  Main, 
of  Boston,  is  used,  taking  the  place  of  the  usual 
form,  which  heats  the  exhaust  steam  from  the 
high-pressure  cylinder  before  it  enters  the  low- 
pressure  cylinder  by  means  of  live  steam  from 
the  boUers.  The  Dean  reheater  is  placed  in 
the  smoke  Sue  from  the  boiler  to  the  chimney 
and  utilizes  the  escaping  gases  to  heat  the  ex- 
haust from  the  high-pressure  cylinder. 

As  to  general  dimensions  of  the  pump,  the 
diameter  of  the  right-hand  plunger  is  WA 
inches,  that  of  the  left-hand,  16  9/32  inches. 
The  length  of  stroke,  35  27/32  inches;  diameter 
of  plunger  rod,  3^4  inches;  net  effective  area  of 
plunger,  202.99  square  inches;  total  displace- 
ment per  revolution,  29,092.99  cubic  inches, 
equivalent  to  125.51  gallons;  net  displacement 
less  1»A  per  cent,  for  slip,  124.05  gallons. 

The  test  was  undertaken  by  Mr.  Freeman  C. 
Coffin,  of  Boston,  the  consulting  engineer  re- 
tained by  the  Board  of  Water  Commissioners 
of  Haverhill  to  design  the  works,  and  Mr.  W. 
H.  Bodfish  for  the  contractor.  In  his  report  of 
the  test,  Mr.  Coffin  says  that  arrangements 
were  made  to  begin  on  the  morning  of  August 
28,  190L  It  was  found  at  that  time,  although 
the  fire  bad  been  drawn  for  several  days,  that 
the  water  In  the  boiler  was  still  hot,  having  a 
temperature  of  160  degrees  Fahrenheit.  As  the 
postponement  would  have  made  considerable 
additional  expense,  it  was  decided  to  compute 
the  weight  of  coal  required  to  raise  the  boiler 
and  the  water  in  It  from  the  temperature  of  the 
water  in  the  lake,  namely,  70  degrees,  to  160 
degrees  and  add  this  to  the  actual  coal  con- 
somed.  It  was  also  found  that  the  steam  press- 
ure on  another  boiler  (20  pounds)  had  been 
on  the  jackets  of  the  engine  all  night  and  the 
whole  of  the  steam  cylinders  were  heated.  The 
weight  of  coal  added  to  that  actually  consumed 
on  account  of  these  corrections  was  469  pounds. 
made  up  as  follows:  To  raise  the  temperature 
of  the  water  in  the  boiler,  158  pounds;  of  the 
metal  in  the  boiler,  23  pounds;  of  the  setting, 
175  pounds;  and  of  the  engine,  103  pounds.  The 
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Results  of  Two  Steam  Tests. 

Duration,   hours    ..?,,  ,.,2ku 

rressure  at  thi-ottle.  lbs ^154^  ti'^-, 

Vacuum  near  l.-p.  cyl..  in 2i  3  r 

Kecplver    press.,    lbs ,I?„„ 

M.  K.  P.  h.-p.  cvl,  lbs 47.102        

M.   E.  P.  l.-p.  cyl.,  lbs 12-2f''        


1.  H.  P.  h.-p.   cyl }9';-5i 

I.  H.  P.  l.-p  cyl...  ".>-•. 

Total    H.    P 


110.45  

217.06  212.47 

Friction  power,  per  cent ,n?-,^?  i.V-'tk 

Total    head,    ft 191  02  100.78 

Moisture  in  steam,  per  cent 2.o  ^o 

Dry  steam  per  H.  P.  per  hr 12.46  

Duty  per   1,000  lbs.  steam ;  million 

ft.-lbs. 150.796  149.389 

Although  no  allowance  was  made  for  ashes, 
they  were  weighed  and  found  to  be  8.65  per 
cent,  of  the  total  coal  used.  A  record  was  kept 
of  the  coal  used  for  the  different  purposes  of 
starting,  running  and  banking,  which,  though 
not  strictly  accurate,  Mr.  Coffin  reported,  is  in- 
teresting as  showing  what  proportion  of  the 
total  was  required  for  each  purpose,  and 
as  showing  the  duty  which  was  obtained 
under  the  conditions  of  an  ordinary  test, 
that  is,  while  actually  running.  On  the  basis 
of  the  entire  test  of  four  days,  14.3  per  cent, 
was  used  in  starting,  82  per  cent,  for  running, 
3.7  per  cent,  for  banking.  If  the  average 
amount  used  for  starting  when  the  fire  was 
banked  were  substituted  in  the  first  day,  and 
the  average  amount  for  banking  were  added  in 
the  last  day,  the  condition  of  every  day's  run- 
ning would  be  approximated  and  the  percent- 
ages would  be  as  follows:  Starting,  8.6  per  cent.; 
running,  86.1  per  cent.;  banking,  5.3  per  cent. 
That  is,  in  a  plant  run  10  hours  every  day  un- 
der the  stated  conditions  the  coal  used  for 
banking  and  firing  would  be  about  15  per  cent. 
of  the  total.  For  these  figures,  Mr.  Coffin  also 
calculated  that  a  duty  of  137,000,000  foot-pounds 
were  obtained  per  100  pounds  of  coal  used  in 
actual  running  time. 

After  the  tests  described  were  made,  two 
other  tests  were  made  for  the  Barr  Pumping 
Engine  Company  by  Messrs.  Dean  &  Main,  in 
which  the  duty  was  based  on  the  steam  used  in 
the  engine  instead  of  on  the  coal  consumed 
under  the  boilers.  In  these  tests,  the  results 
of  which  are  also  given  herewith,  an  average 
duty  of  150,092,000  foot-pounds  for  each  1,000 
pounds  of  steam  was  obtained.  Mr.  Coffin  con- 
cluded- that  if  it  is  assumed  that  the  engine  was 
doing  about  the  same  duty  in  the  test  of  the 
entire  plant,  based  on  coal  consumption,  as  in 
that  of  the  engine  alone,  based  on  steam  con- 
sumption, the  performance  of  the  boiler  can  be 
obtained  by  a  comparison  of  the  results  of  the 
tests,  using  the  duty  based  on  the  coal  used  in 
the  actual  running  time,  thus: 

137,000,000-^100  (coal) 
__^ __^__    _.  9.i3_ 

150,000,000^1,000  (steam) 

That  Is,  9.13  pounds  of  water  evaporated  for 

each  pound  of  coal  consumed  under  a  pressure 

of  145  pounds  with  feed  water  at  approximately 

135  degrees,  or  an  equivalent  evaporation  from 

and  at  212  of  10.3  pounds. 


A  Concrete  Retaining  Wall  9  feet  high  and 
2  feet  wide  at  the  base  was  built  at  Sea  Girt, 
N.  J.,  to  retain  a  mass  of  sand  at  some  rifle- 
range  butts.  The  concrete  was  strong  and 
hard  but  the  dimensions  of  the  wall  were  so 
slight  that  about  125  feet  of  it  was  pushed 
over,  killing  three  men. 


Rogers,  Peet  &  Company,  a  New  York  cloth- 
ing firm,  have  recently  moved  one  of  their 
stores  to  a  new  building  at  the  corner  of  Broad- 
way and  13th  Street,  in  which  an  interesting 
mechanical  plant  has  been  installed.  The 
structure  is  eight  stories  high  and  of  flre-proof 
construction.  It  is  lighted  by  both  arc  and  in- 
candescent lamps,  and  is  equipped  with  com- 
plete fire  apparatus,  including  an  automatic 
sprinkler  system.  A  considerable  amount  of 
current  is  demanded  throughout  the  building 
for  lighting  and  power  purposes,  the  latter  for 
running  motors  for  fans,  a  coal  conveyor  and 
the  machines  in  a  cutting  department.  Elec- 
tricity is  also  used  to  heat  a  number  of  Jlat- 
irons  in  the  pressing  establishment  on  the  base- 
ment floor.  A  pneumatic  cast  system,  inter- 
room  and  general  telephone  services,  heating 
and  ventilating  plants,  and  a  hydraulic  and  elec- 
tric elevator  apparatus  are  part  of  the  general 
outlay.  In  addition  to  the  steam  used  in  the 
heating  and  power  apparatus  there  is  a  certain 
amount  used  in  a  cloth  steaming  outfit  on  the 
seventh  floor,  which  is  somewhat  similar  to  a 
French  mangle  arrangement,  and  also  in  sev- 
eral cookers  in  a  restaurant  on  the  eighth  floor, 
provided  solely  for  the  convenience  of  the  em- 
ployees of  the  building. 

The  building  itself  is  of  irregular  shape,  fac- 
ing on  Broadway  for  a  distance  of  63  feet  and 
extends  along  13th  Street  to  Fourth  Avenue, 
covering  an  approximate  area  of  20,000  square 
feet.  It  is  of  steel-skeleton  construction  and  is 
fltted  with  the  most  modern  improvements.  The 
flrfet  floor  is  of  course  used  as  the  main  sales 
floor  and  is  without  any  partitions.  A  small" 
mezzanine  story  is  located  in  the  rear  of  this 
floor  and  is  used  by  the  wrappers.  Two  or 
three  sales  departments  are  contained  on  the 
floors  above,  which  are  arranged  in  much  the 
same  way.  As  mentioned,  the  steaming-room 
and  space  for  the  storage  of  cloths  is  on  the 
seventh  floor,  while  on  the  above  floor  there  is 
a  restaurant  and  a  large  cutting  department. 
The  mechanical  plant,  a  sample  department, 
and  the  pressing  department  equipped  with 
about  35  electric  irons,  occupy  the  basement. 

The  steam  plant  includes  three  Babcock  & 
Wilcox  water-tube  boilers,  located  on  the  north 
side  of  the  basement.  Two  have  a  capacity  of 
200  horse-power  and  the  other  is  of  150  horse- 
power; all  three  are  fitted  with  McClave  shak- 
ing grates.  Coal  for  the  furnaces  is  carried 
from  a  chute  on  the  side  street  to  a  vault  with 
a  capacity  of  about  200  tons,  by  means  of  an 
electrically  driven  Robins  belt  conveyor.  The 
motor  for  this  is  situated  in  a  vent  shaft  near 
the  bunkers  for  the  purpose  of  keeping  it  away 
from  the  heat  of  the  boiler  room.  In  front  of 
the  boilers,  a  trolley  is  rigged  with  a  bucket  for 
conveying  ashes  to  a  pit.  The  boilers  are  built 
to  stand  a  pressure  of  200  pounds  per  square 
inch,  and  the  working  pressure  which  is  being 
carried  is  110  pounds.  Over  the  front  of  the 
boilers,  as  shown  in  the  accompanying  illustra- 
tion, is  a  main  steam  header  and  over  the  rear 
is  an  auxiliary  header.  A  Potter  mesh  sepa- 
rator is  inserted  in  each  steam  drum  outlet. 

Steam,  generally  taken  from  the  main  header 
supplied  from  7-inch  boiler  outlets,  is  carried 
over  into  a  10-inch  power  main  serving  four 
generator  sets  in  the  engine  room.  They  con- 
sist of  three  120-volt  multipolar  compound- 
wound  Western  Electric  dynamos  of  75  kilo- 
watts capacity  and  one  50-kilowatt  unit  of  the 
same  type,  which  are  direct-coupled  to  15x14- 
inch  and  13xl2-inch  Payne  single  expansion 
horizontal  high-speed  engines,  respectively.  At 
a    point    in    the    power    main    a   little   in   ad- 
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vance  of  where  the  first  engine  Is  taken  off, 
there  is  inserted  a  Bundy  steam  separator 
which  is  trapped  back  to  a  drip  tank.  Steam 
is  also  supplied  to  two  boiler  feed  pumps, 
each  7%x4V4xlO  inches  in  size,  of  the 
Worthlngton  type,  located  as  shown  on  the 
plan,  which  pump  water  of  condensation  from 
the  heating  system,  first  through  a  Ward 
filter  for  removing  grease,  and  then  through  a- 
550-horse-power  Berryman  feed-water  heater  to 
the  boilers.  The  pumps  are  operated  in  con- 
nection with  a  governor  to  Insure  automatic 
working,  and  are  cross-connected  to  a  house 
pump, .  so  that  the  latter  may  be  used  as  an 
auxiliary  feed  pump. 

Among  other  steam  apparatus  Is  a  5%x3%x5- 
inch  duplex  pump  of  the  same  make,  which, 
also  automatically  governed,  drains  a  blow-off 
tank  42  inches  in  diameter  and  8  feet  long, 
tested-  to  withstand  a  pressure  of  150  pounds 
per  square  inch.  Within  the  tank  is  the  usual 
cooling  coil  composed  of  100  feet  of  2-lnch  brass 
pipe,  for  cooling  the  waste  water  before  its  dis- 
charge Into  the  sewer  by  means  of  an  indraft 
of  fresh  feed  water  from  the  city  mains.  There 
is  also  an  additional  coll  of  500  feet  of  the  same 
size  pipe  to  be  cooled  by  the  air,  when  neces- 
sary or  desirable.  Two  other  Worthlngton 
pumps  are  located  in  the  farther  end  of  the  en- 
gine room.  One  is  used  as  a  house  pump  which 
is  12x6x10  inches  in  size  and  is  connected  to  a 
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one  of  400.  There  are  40  different  switches  for 
controlling  various  circuits,  and  four  double- 
pole  circuit-breakers  of  the  same  current  ca- 
pacity as  the  wattmeters,  for  the  dynamos. 
Four  pilot  lamps  are  also  contained  on  the 
board  for  the  dynamos  as  well  as  for  rheostats 
of  the  Ward-Leonard  make.  There  are  three 
general  centers  of  distribution  in  the  building, 
one  for  the  central  portion,  one  for  the  eastern 
section  and  another  for  the  western.  This  ar- 
rangement necessitates  three  sets  of  switches 
on  the  switchboard,  each  set  controlling  the 
panel  boxes  on  each  floor.  The  Broadway  floor 
is  controlled  independently.  The  panel  boxes 
are  fitted  throughout  the  house  with  bases  of 
white  marble,  on  each  of  which  space  Is  left 
for  two  extra  branch  circuits.  All  generator 
feeders  to  switchboard  have  been  run  in  lori- 
cated  conduits  laid  under  the  floor  in  wooden 
trenches  filled  with  tar.  The  maximum  load, 
which  has  been  carried  on  the  lighting  and 
power  circuits  since  the  plant  has  been  in 
operation,  is  1,800  amperes. 

The  ventilation  of  the  structure  Is  accom- 
plished entirely  by  natural  means,  with  the 
exception  of  the  basement,  boiler  and  engine 
rooms,  where  disk  fans  and  duct  work  are  in- 
stalled. One  ventilating  duct,  with  a  40-inch 
Seymour  disk  fan  within,  is  run  from  an  inside 
partition  wall  of  the  boiler  room  to  the  base  of 
a   ventilating   flue.     Two  other  Seymour   fans. 
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The  elevator  equipment,  comprising  a  14x 
20xl0xl2-inch  Epping-Carpenter  compound 
pump,  an  18xl0xl2-inch  high-pressure  pump  of 
the  same  type,  tanks,  etc.,  is  installed  near  the 
engines.  There  are  six  passenger  hydraulic 
elevators  and  one  elec(:rlc  elevator  for  the  trans- 
ference of  material.  The  suction  tank  for  the 
elevators,  10x10  feet  In  plan  and  7  feet  in 
depth,  is  of  about  15,000  gallons  capacity,  and 
is  located  In  close  proximity  to  a  10,000-gallon 
pressure  tank,  supported  on  pedestals.  The 
hydraulic  elevators  have  a  carrying  capacity  of 
about  two  tons  and  are  designed  to  travel  at 
the  speed  of  400  feet  per  minute. 

The  sprinkler  fire  system  installed  Is  exten- 
sive. Two  pressure  tanks  are  located  In  an 
enclosure  on  the  roof.  Each  is  35  feet  long  and 
7  feet  In  diameter,  being  generally  filled  to 
about  three-quarters  of  Its  capacity.  The  water 
Is  kept  under  a  constant  pressure  of  75  pounds 
per  square  Inch,  which  is  maintained  by  a  small 
vertical  duplex  air  compressor  on  one  of  the 
walls  of  the  engine  room.  The  same  pressure 
exists  in  the  piping  for  this  system,  which  has 
been  fitted  with  Grinnell  automatic  sprinklers. 
Electric  gauges  connected  to  the  pressure  tanks 
register  the  pressure  present  in  them,  making 
and  breaking  a  circuit  controlling  the  com- 
pressor in  the  basement,  and  operating  upon  a 
fluctuation  of  two  pounds  above  or  below  the  re- 
quired pressure.     The  tanks  are  connected  to  a 
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TuE  Abbanoement  of  the  Mecuanical  Plant  in  the  Basement  of  the  Rogebs-Peet  Building. 


tank  10x8x7  feet.  The  other  Is  a  12x6xl2-Inch 
fire  pump,  with  which  the  house  pump  Is  cross- 
connected. 

The  electrical  equipment  comprises  the  dyna- 
mos mentioned,  a  switchboard,  motors  for  sev- 
eral fans,  the  wiring,  etc.  A  two  and  three-wire 
system  is  provided  and  an  Edison  circuit  Is 
Irrought  Into  the  building.  In  the  case  of  the 
three-wire  lighting  circuit  the  middle  or  neutral 
wire  Is,  as  usual,  of  the  same  current  carrying 
capacity  as  that  of  the  two  outside  wires.  No 
more  than  eight  Incandescent  lamps  are  placed 
on  any  branch  circuit  and  only  one  arc  light. 
The  arc  lamps  used  are  of  the  Manhattan  di- 
rect current  120-volt  enclosed  type.  There  are 
about  2,000  Incandescent  lamps  throughout  the 
building  and  approximately  450  arc  lights.  In 
the  ironing  room  each  iron  is  connected  to  a 
small  panel  board  from  which  the  current  Is 
governed,  each  iron  taking  about  7  amperes. 

The  main  switchboard,  which  is  situated  at 
one  sWe  of  the  engine  room,  is  17  feet  long  by 
11  feet  high.  It  is  composed  of  six  panels  of 
white  Italian  marble  and  stands  clear  of  the 
wall  by  about  8  feet,  the  space  between  one 
end  and  the  wall  being  barred  by  a  heavy 
bronze  wire  netting,  and  the  other  by  a  door 
of  similar  material.  The  instruments  carried 
on  the  board  are  as  follows:  Two  voltmeters, 
four  ammeters  and  three  Thomson  recording 
wattmeters,  two  of  600  amperes  capacity  and 


each  60  inches  In  diameter,  are  also  installed 
for  the  ventilation  of  both  rooms.  The  fans 
are  belted  to  Western  Electric  multipolar  shunt 
motors  of  5-horse-pt)wer  each.  The  ventilation 
of  a  40x50-foot  steam  room  on  the  seventh  floor 
is  accomplished  by  means  of  two  30-inch  disk 
fans,  one  placed  in  each  window  of  the  room. 
Direct  radiation  Is  installed  throughout  the 
building  with  the  exception  of  the  main  fioor, 
where  floor  registers  discharge  warm  air  from 
twelve  heating  stacks.  There  is  a  single  regis- 
ter to  each  stack,  the  latter  being  suspended 
from  the  ceiling  of  the  basement.  Exhaust 
steam  from  the  engines  and  pumps  Is  used  in 
the  heating  system.  A  back-pressure  valve 
allows  exhaust  steam  to  pass  upward  to  the 
roof  through  a  10-inch  pipe  when  the  back- 
pressure becomes  excessive.  Live  steam  may 
be  used  for  heating  when  necessary.  From  the 
♦basement  system  of  heating  mains  there  are 
taken  off  nineteen  steam  and  return  lines  from 
2  to  4  Inches  in  size.  Returns  have  been  made 
in  general  one  size  smaller  than  the  correspond- 
ing supply  risers.  A  %-lnch  air  line  is  run  in 
connection  with  each  pair  of  vertical  lines  and 
all  lead  into  a  1-inch  main  air  line  in  the  base- 
ment draining  into  a  slop  sink.  The  total 
amount  of  radiation  is  about  21,000  square  feet. 
On  the  top  floor  steam  coils  have  been  sus- 
pended from  the  ceiling,  giving  more  floor  space 
and  counter-balancing  the  skylight  surface. 


10-inch  standpipe  dropping  to  the  basement 
which  has  two  branches,  one  for  the  eastern 
side  of  the  building  and  one  for  the  western. 
A  city  fire  alarm  box  Is  Installed  in  the  build- 
ing and  there  Is  also  a  house  system.  A  roof 
gravity  tank  may  be  used  in  place  of  the  fire 
pressure  tanks  in  case  of  an  emergency,  the 
water  being  kept  from  freezing  by  a  coll  of 
steam  piping  within.  The  tanks  have  interme- 
diate connections  which  are  provided  with 
check  valves  as  usual. 

While  there  is  no  water-cooling  machinery 
Installed  in  the  building,  ice  boxes  made  by  the 
Lorillard  Refrigerator  Company,  of  New  York, 
are  provided,  two  to  each  floor.  The  cutting 
department  is  located  on  the  top  floor  and  the 
cutting  machines  are  run  from  small  Lundell 
electric  motors  supplying  power  through  flexi- 
ble shafting  to  the  cutting  wheel  of  each.  On 
the  floor  below,  four  cloth  steaming  machines 
made  by  the  Hebdon  Machine  &  Finishing  Com- 
pany, of  New  York,  the  steel  cylinders  of  which 
are  8  feet  long  and  18  Inches  in  diameter,  take 
high  pressure  steam.  A  cash  system  has  been 
installed  by  the  Lamson  Consolidated  Store 
Service  Company,  of  Lowell,  Mass..  and  a 
blower  made  by  the  Connersville  Blower  Com- 
pany, of  Connersville.  Ind.,  Is  located  near  one 
end  of  the  switchboard  for  maintaining  an  air 
pressure  throughout  the  system  of  tubing.  There 
are  thirty  Interior  telephones  In  the  building. 


whidi  were  Installed  by  SUnley  &  Patterson. 
of  New  York. 

Ttie  architects  for  the  building,  which  is 
owned  by  Mr.  W.  W.  Astor.  were  Messrs.  Clin- 
ton &  Russell,  of  New  York,  and  the  plant  was 
designed  by  Col.  J.  Hollis  Wells,  their  engineer. 
The  general  contractor  was  Mr.  John  Downey. 
The  contractors  for  the  heating  and  mehcanical 
equipment  were  Baker.  Smith  &  Company,  of 
New  York,  and  the  electrical  installation  was 
furnished  by  the  Western  Electric  Company,  of 
New  York. 


The  Grand  Aveane  Bascule  Bridge,  Milwaukee. 


The  Grand  Avenue  highway  bridge  at  Mil- 
waukee carries  a  large  traffic  at  a  low  level 
across  the  Milwaukee  River,  on  which  naviga- 
tion must  be  maintained  for  tugs  and  vessels. 
The  banks  of  the  river  are  curved  at  this  point 
and  are  about  200  feet  apart  between  the 
docks  which  line  them.  The  bridge  con- 
nects Grand  Avenue  on  one   side  of  the  river 
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ter  line  of  the  bridge  and  carry  a  36-foot  road- 
way and  two  sidewalks  about  12  feet  wide  in 
the  clear.  When  open  the  bridge  affords  a  clear 
center  channel  opening  which  for  65  feet  op- 
posite the  abutments,  has  a  minimum  width  of 
95  feet  in  the  line  df  the  axis,  70  feet  In  the 
direction  of  the  river,  these  widths  being  rapid- 
ly increased  both  sides  of  the  abutments. 

The  fixed  approach  spans  from  the  old  abut- 
ments to  the  new  piers  have  two  lines  of  deck 
lattice  girders  and  the  channel  spans  have  two 
lines  of  half  through  revolving  cantilever  plate 
girders.  There  are  four  16x32-foot  piers,  each  of 
which  supports  one  approach  girder  and  one 
cantilever  girder,  or  one-fourth  of  all  the  super- 
structure which  is  not  carried  by  the  abut- 
ments. Heavy  vertical  steel  columns  are  built 
into  the  piers  and  extend  above  their  tops  to 
carry  the  pivots  which  support  the  cantilever 
girders  and  around  which  the  shore  ends  re- 
volve into  slots  in  the  masonry  when  the  bridge 
is  open.  The  bridge  requires  no  clearance  for 
operation  beyond  either  side  or  either  end,  all 
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2-inch  broken  stone  was  rammed  in  to  a  general 
level  of  IVi  feet  below  water  line,  wells  be- 
ing left  in  all  the  piers  for  the  tail  ends  of  the 
girders. 

The  front  fenders  each  have  two  rows  of  white 
oak  piles  about  2  feet  apart  with  the  piles  30 
inches  apart  in  the  rows.  They  are  cut  off  7 
feet  above  water  level  and  are  faced  on  the  In- 
sides  to  receive,  above  water  line,  two  lines  of 
12xl2-inch  white  oak  waling  pieces  bolted  be- 
tween them,  4  feet  apart  on  centers,  with  a 
IVj-inch  bolt  through  each  transverse  pair  of 
piles.  Between  the  piles  in  the  front  row  12x12- 
inch  blocks  are  bolted  to  the  waling  piece  to 
make  a  continuous  outside  vertical  surface  to 
which  a  BxV^-inch  iron  band  is  attached  with 
countersunk  bolts,  from  end  to  end  of  the 
fender.  The  ends  of  the  fenders  terminate  with 
groups  of  ten  white  oak  piles  fastened  together 
with  three  turns  of  a  1-inch  chain. 

In  each  pier  the  concrete  was  reinforced  by 
eight  horizontal  lines  of  2iix2i^xV4-inch  angles 
bedded. in  it  about  2  feet  apart  vertically,  each 
being  bent  to  a  U-shape  and  extending  con- 
tinuously around  the  river  end  and  two  sides 
of  the  pier.  There  is  also  a  line  of  1-inch  hori- 
zontal anchor  bolts  from  3  to  5  feet  apart  which 
are  screwed  up  on  the  waling  piece  at  the  top 
of  the  cofferdam,  extend  G  feet  into  the  con- 
crete and  are  turned  down  at  right  angles  at  the 
inner  ends. 

About  4  feet  above  the  pile  tops  five  12-inch 
transverse  I-beams  are  bedded  in  the  concrete 
and  extend  across  the  pier  to  form  a  footing 
for  the  pivot  columns.  The  pivot  columns  are 
24   feet   long  and  are  made  with   four  12-inch 
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General  Features  of  one  of  the  Bascule  Girders. 


with  Wisconsin  Avenue  on  the  opposite  side; 
these  streets  make  small  angles  with  the  river 
and  with  each  other  and  their  center  lines  are 
more  than  50  feet  apart  in  the  center  of  the 
river  so  that  the  structure  is  skewed  in  every 
direction.  The  old  bridge  was  a  swing  span 
180  feet  long  from  out  to  out,  as  indicated  by 
dotted  lines  in  the  general  plan.  It  was  sup- 
ported on  a  center  pier  about  40  feet  wide  and 
220  feet  long  In  the  direction  of  the  river;  this 
left  a  minimum  space  of  less  than  60  feet  be- 
tween each  abutment  and  the  center  pier  and 
compelled  all  boats  to  pass  through  a  long  and 
crooked  channel.  For  the  new  bridge  it  was 
determined  to  provide  a  wider,  shorter,  straight 
channel  and  dispense  with  the  center  pier,  and 
this  was  done  by  the  adoption  of  a  bascule  with 
two  leaves  mounted  on  trunnions  and  operated 
\ty  rack  and  pinion  gears. 

The  new  structure  has  a  total  width  of  64 
feet  and  a  length  of  180  feet,  and  consists  of 
two  stationary  and  two  movable  parts.  The 
movable  parts  are  about  69  feet  long  over  all 
and  revolve  on  horizontal  axes  about  21  feet 
from  the  shore  ends.  They  have  floor  plat- 
forms about  60  feet  long,  meeting  In  the  cen- 


the  operating  machinery  is  located  under  the 
bridge  floor  and  when  the  bridge  is  open  no 
part  of  it  projects  above  the  clear  channel  space 
between  fenders. 

The  four  piers  are  symmetrically  arranged 
about  the  center  lines  of  the,  bridge  and  are 
duplicates,  except  that  two  of  them  have  one 
corner  beveled  for  clearance  to  navigation.  The 
rectangular  piers  are  supported  on  106  and  the 
other  piers  on  102  piles  each,  and  are  built  of 
concrete  laid  Inside  a  sheet  pile  permanent 
cofferdam.  Under  the  pivots  the  piles  are  driv- 
en in  staggered  rows  21  inches  apart,  elsewhere 
they  are  3  feet  apart  on  centers.  They  are  not 
less  than  45  feet  long,  9  inches  in  diameter  at 
the  tip  and  14  inches  at  the  butt.  The  outer 
rows  were  cut  off  at  about  high-water  mark  and 
supported  a  12xl2-inch  guide  frame  in  which 
Wakefield  sheet. piles,  9  inches  thick  and  30  feet 
long  were  driven  to  form  a  cofferdam  with  the 
upper  edges  braced  by  8x1 2-inch  white  oak  hori- 
zontal waling  pieces  and  tie  rods.  The  coffer- 
dams were  braced  inside,  pumped  out  and  the 
piles  cut  off  20  feet  below  water  level.  The 
earth  was  excavated  2  feet  below  the  pile  tops 
and  1:3:5  Portland  cement  concrete  made  with 


channels  and  two  45-inch  flange  cover  plates. 
They  are  seated  with  extended  base  plates  on 
the  top  flanges  of  the  grillage  beams,  and  have 
the  lower  ends  of  each  pair  connected  by  a 
horizontal  oak  beam  in  the  bottom  of  the  girder 
well.  At  the  shore  end  of  each  pier  there  are 
two  24-foot  anchor  posts,  each  consisting  of  a 
15-inch  channel  slightly  inclined  from  the  ver- 
tical and  having  riveted  across  the  lower  end 
of  the  web  a  transverse  piece  which  takes 
bearing  on  a  distributing  girder  under  a  grillage 
of  12-inch  I-beams  bedded  in  the  concrete  in  a 
plane  at  right  angles  to  the  anchor  post  and 
about  2  feet  from  the  pile  tops  on  the  center 
line  of  the  anchor  post. 

The  superstructure  consists  of  the  two  bascule 
leaves  and  their  two  approach  deck  spans. 
Each  bascule  leaf  consists  essentially  of  a  plat- 
form about  64  feet  wide  and  61  feet  long  which 
is  pivoted  on  a  horizontal  transverse  axis  very 
near  the  shore  end.  It  has  two  main  double- 
cantilever  girders  38  feet  apart  on  centers, 
which  project  beyond  the  platform  at  the  shore 
end  to  carry  the  counterweights.  The  girders 
a,re  79  feet  1%  inches  long  and  IS'A  feet  in 
maximum    depth,    with    horizontal    top    flanges 
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and  curved  bottom  flanges.  They  are  pivoted 
on  pins  21  inclies  in  diameter  that  pierce  their 
solid  webs  58  feet  4  inches  from  the  extremity 
of  the  long  arms  and  about  6  feet  below  the 
top  flanges.  The  long  arms  of  opposite  girders 
in  the  same  longitudinal  plane  meet  and  when 
the  bridge  is  closed  are  locked  together  over 
the  center  of  the  channel.  The  short  arms  re- 
volve downwards  into  the  pier-pits  when  the 
bascules  are  open  and  when  it  is  closed  react 
against  offset  seats  on  the  upper  sides  of  the 
short  arms. 

The  two  main  girders  in  each  bascule  are  con- 
nected by  floorbeams  8V^  feet  apart,  and  by  X- 
brace  lateral  struts  50-inches  deep  which  have 
top  and  bottom  flanges  made  with  single  5x3- 
inch  angles  latticed  together  with  2x2%-inch 
web  angles.  The  top  and  bottom  angles  of  the 
struts  engage  the  top  and  bottom  flanges  of 
the  flocfrbeams  and  virtually  form  top  and  bot- 
tom lateral  systems  under  the  roadway.  Can- 
tilever brackets  about  13  feet  long  are  riveted 
to  the  outsides  of  the  girders  to  carry  the  side- 
walks and  are  connected  by  a  system  of  4x4- 
inch  zigzag  angles  in  the  planes  of  their  top 
flanges.  The  roadway  stringers  are  9-inch  longi- 
tudinal I-beams  about  3  feet  apart.  The  side 
walk  joists  are  4-inch  transverse  channels  2% 
feet  apart.  The  roadway  floor  has  a  lower 
course  of  4x8-inch  diagonal  yellow  pine  planks, 
secured  to  each  stringer  with  hook  spikes,  and 


bottom  plates,  pockets  to  receive  the  cast-iron 
counterweight  sections.  These  are  made  in 
various  sizes,  all  about  20  Inches  thick,  liij  to 
4  feet  wide  and  from  2  to  6  feet  high,  fitted 
between  the  vertical  and  horizontal  web  stiff- 
ening angles  and  secured  by  horizontal  bolts 
through  the  girder  web. 

Between  the  piers  at  each  end  of  the  bridge 
there  is  a  50-horse-power  electric  motor  with  a 
transverse  horizontal  driving  shaft  which  has 
at  each  end  a  pinion  engaging  a  gear  wheel 
keyed  to  the  inside  end  of  a  short  parallel  shaft 
that  passes  through  the  lower  part  of  the  pivot 
column  and  has  a  pinion  keyed  to  its  outside 
end  engaging  the  segmental  rack  on  the  main 
bascule  girder,  py  this  direct  mechanism  the 
bascules  can  be  opened  or  closed  separately  or 
simultaneously  in  45  seconds.  A  two-man  hand 
gear  is  also  provided  to  operate  the  driving 
pinion  and  swing  the  leaves  if  necessary.  When 
closed  the  bascule  leaves  are  locked  together  by 
bolts  engaging  the  adjacent  ends  of  the  long 
arms  at  mid-span.  The  bolts  do  not  transmit 
any  stress  and  the  bascules  act  under  both  dead 
and  live  loads  as  independent  cantilevers,  an- 
chored at  the  shore  ends. 

The  bascule  girders  are  made  right  and  left 
and  the  extremities  of  their  long  arms  are  made 
male   and    female    with    reference   to    the   con- 
nection details.     The  female  end   of  the   right 
hand  girder  is  shown   in  the  general  elevation 


ing  slightly  to  the  points.  The  shoulder  is  at- 
tached to  the  end  of  a  horizontal  square  guide 
bar  sliding  in  slots  through  the  stringer  webs. 
It  is  riveted  between  top  and  bottom  plates 
which  connect  it  to  the  operating  bar  parallel 
to  it  and  6  inches  away.    One  end  of  it  is  pin- 
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an  upper  course  of  3x8-inch  transverse  wiite 
oak  planks.  The  sidewalks  are  of  2x6-inch 
transverse  white  pine  planks. 

The  main  girders  are  made  with  7!,-inch  web 
plates,  and  8x8-inch  flange  angles,  18-inch  flange 
coyer  plates  and  3x3-inch  vertical  web  stiffener 
angles.  At  the  pivot  the  web  is  reinforced  to  a 
thickness  of  about  5Vi  inches  for  the  bearings, 
and  the  lower  flange  is  curved  around  it  to  a 
radius  of  about  9  feet.  On  this  segment  and 
on  a  continuation  of  it  formed  by  an  angle  bent 
to  the,  same  radius  and  riveted  to  the  side  of 
the  web  plate,  there  is  bolted  a  rack  by  which 
the  girder  is  revolved  with  a  pinion.  At  the 
shore  end  of  the  girder,  beyond  the  pivot,  20- 
inch  horizontal  plates  about  14  feet  long  are 
riveted  to  the  upper  sides  of  the  bottom  flange 
angles  and  project  beyond  them  to  form  a  sup- 
port or  case  for  the  counterweight  castings. 
The  plate  is  stiffened  by  transverse  diaphragms 
or  gusset  plates  riveted  across  them  and  to  the 
vertical   web  stiffeners  so  as  to  form,  with  the 


and  has  double  end  vertical  web  stiffener  angles 
spaced  214  inches  apart  in  the  clear  as  shown 
in  the  cross  section  at  A  A.  The  offset  verti- 
cal web  stiffener  angle  is  reinforced  with  angles 
and  plates  so  as  to  form  a  rigid  side  for  a  ver- 
tical slot  in  the  end  of  the  girder.  The  end  of 
the  adjacent  male  girder  is  similar  with  lighter 
end  vertical  angles  between  which  is  riveted  a 
tongue  casting  with  a  front  projection  which, 
when  both  bascules  are  closed  engages  the  slot 
in  the  female  girder.  It  has  a  horizontal  slot 
across  the  middle  which  corresponds  with  a 
square  horizontal  hole  through  the  web  and  end 
angles  of  the  female  girder.  A  square  horizon- 
tal bar  can  be  passed  through  the  hole  in  the 
female  girder  and  the  slot  in  the  tongue  of  the 
male  girder  and  lock  both  girders  together  as 
indicated  in  the  sketch  of  the  assembled  latch. 
The  bearings  for  the  tongue  and  latch  are  fitted 
with  a  slight  clearance  and  are  ground  smooth. 
Each  of  the  two  latch  bolts  is  about  8  inches 
long  and  4  inches  square  at  the  shoulder,  taper- 


connected  to  toggle  bars  in  a  horizontal  plane 
which  are  operated  by  the  short  arm  of  a  lever, 
the  long  arm  of  which  is  moved  back  and  forth 
by  a  longitudinal  horizontal  gas  pipe  worked 
by  a  lever  in  the  operating  house.  There  Is 
also  a  simple  heel  latch  at  the  shore  end  of  each 
leaf.  It  is  merely  a  wooden  strut  hinged  at  the 
bottom  and  arranged  to  have  its  top  jammed 
tight  against  bottom  chord  of  the  girder  when 
closed.  Each  leaf  has  also  at  the  heel  two  rods 
running  up  to  dashpots  on  the  adjoining  fixed 
approach  span. 

From  the  abutments  to  the  pivots  the  floor 
platform  is  carried  over  the  piers  and  the 
river  on  deck  girders.  Those  which  connect 
the  anchor  and  pivot  columns  are  lattice  girders 
with  special  ends,  having  the  upper  sides  of 
the  river  ends  notched  for  clearance  with  the 
bascules.  The  I-beam  stringers  support  a  road- 
way floor  of  5/16-inch  buckle  plates  convex -side 
up  which  are  covered  by  asphalt  pavement  on 
a  concrete  base.    The  stationary  sidewalks  have 
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5,a6-inch  buckle  plates,  concave  side  up,  cov- 
ered with  2  inches  of  1:2:5  Portland  cement 
concrete  finished  with  1  inch  of  1:1  Portland 
cement  and  fine  crushed  granite.  The  side- 
walks have  steel  curbs  and  substantial  hand 
rails  3  feet  9  inches  high  which  weigh  30 
pounds  per  lineal  foot.  At  each  end  of  the 
bridge  there  is.  on  an  extension  of  the  station- 
ary sidewalk,  on  opposite  sides  of  the  street,  an 
8xl»-foot  wooden  operating  house. 

The  bridge  is  figured  for  live  loads  produced 
by  uniform  loading  and  by  two  electric  cars, 
one  on  each  pair  of  7-inch  girder  rails,  and 
moving  in  opposite  directions.  Each  typical  car 
is  43  feet  long  and  8%  feet  wide,  weighs  55,000 
pounds,  and  is  carried  on  two  trucks  17%  feet 
apart  with  6-foot  wheel  bases.  The  roadway 
outside  the  tracks  and  the  sidewalks  is  as- 
sumed to  be  loaded  to  100  pounds  per  square 
foot.  Wind  pressure  is  assumed  to  be  a  mov- 
ing load  of  400  pounds  per  lineal  foot  applied 
at  floor  level.  A  wind  pressure  of  25  pounds  of 
exposed  surface  is  assumed  when  the  bridge  is 
opened  and  the  machinery  is  proportioned  to 
operate  it  in  any  position  under  such  pressure. 
The  counterweights  are  calculated  to  be  pro- 
portioned and  arranged  to  balance  exactly  the 
revolving  leaves  in  any  position  and  enable 
them  to  remain  stationary  without  the  use  of 
the  brakes. 

All  principal  members  are  made  of  medium 
steel  with  a  tensile  strength  of  60,000  to  68,000 
pounds  per  square  inch.  The  allowed  stresses 
in  pounds  per  square  inch  are:  For  tension, 
lateral  and  sway  bracing,  18.000;  I-beams,  13,- 
000;  girder  flanges,  13,000.  Shop  rivets  are  pro- 
portioned for  15,000  pounds  bearing  and  7,500 
pounds ,  shearing  stresses  and  field  rivets  ror 
12.000  and  6,000  pounds  respectively.  The  bed 
plates  are  laid  In  Portland  cement  and  are  pro- 
portioned for  a  pressure  of  35,000  pounds  per 
square  foot  on  the  ma^nry. 

The  bridge  was  designed  and  constructed  un- 
der the  general  direction  of  the  Commissioners 
of  Public  Works  of  Milwaukee,  by  the  Wiscon- 
sin Bridge  t  Iron  Company  of  that  city.  Mr. 
Charles  J.  Poetsch,  city  engineer,  and  Mr.  B.  W. 
Perrigo  were  in  general  charge  for  the  city. 


tetters  to  the  Editor. 


The  Amebican  Wateb-Wobks  Association. 

Sir: — Your  account  of  the  meeting  of  the 
.American  Water-Works  Association  was  most 
gratifying.  There  are  other  members  of  the 
organization  as  well  as  myself  who  have  no 
sympathy  with  much  of  the  criticism  passed 
upon  it  of  late,  yet  are  perfectly  willing  to  ac- 
knowledge that  in  many  respects  the  oppor- 
tunities for  its  improvement  are  great.  Inas- 
much as  you  have  treated  the  Association  so 
fairly  in  your  comments  and  have  reported  as 
successful  a  gathering  that  really  was  so,  pos- 
sibly you  will  allow  me  the  privilege  of  making 
a  few  comments  on  its  purposes,  comments 
based'  on  a  knowledge  of  its  history  perhaps 
not  possessed  by  some  of  Its  critics. 

In  the  first  place  it  must  be  distinctly  under- 
stood that  the  American  Water-Works  Asso- 
ciation is  only  indirectly  an  engineering  organi- 
xation.  While  most  of  its  members  are  inter- 
ested in  the  results  of  engineering  practice, 
whenever  they  have  important  works  to  con- 
•tnict  they  retain  the  services  of  a  professional 
expert.  The  members  are  mostly  operating 
officials  and  the  Association  is  intended  to  be 
for  them  what  the  American  Street  Railway  As- 
KK-iation  is  to  the  street  railway  superintend- 
ents. Purely  engineering  subjects,  with  but 
few  exceptions,  are  better  presented  to  the  na- 
tional engineering  societies,  where  the  tech- 
nical details  are  understood  by  a  larger  pro- 
portion of  the  members.    This  Is  In  no  sense 


any  criticism  of  the  Water- Works  Association; 
it  is  merely  the  statement  of  a  fact,  which  has 
been  so  often  overlooked  that  I  am  sometimes 
led  to  wonder  what  good  the  Association  would 
be  to  most  of  its  members  were  the  suggestions 
of  its  critics  carried  out.  The  fact  that  papers 
on  engineering  subjects  are  rarely  read  at  the 
conventions  is  more  to  be  commended  than  de- 
plored, and  the  absence  of  such  papers,  which 
some  critics  consider  a  sign  of  the  Associa- 
tion's lack  of  utility,  is  an  indication  that  it  is 
confining  its  attention  to  its  proper  field. 

The  true  criticisms  of  the  Association  are 
rarely  made  in  print  but  it  is  time  they  were 
given  general  attention.  The  administrative 
problems  of  the  superintendent  of  a  water 
plant  are  fully  as  important  as  those  of  the 
electric  light  or  the  street  railway  manager, 
yet  the  great  fault  of  the  Association  is  its 
neglect  of  them.  These  problems  will  be  much 
simplified  by  a  free  discussion  of  them,  and 
the  only  way  in  which  such  a  discussion  can  be 
held  is  to  secure  from  each  member  a  full 
statement  of  any  difliculty  that  may  arise  in 
his  work,  for  submission  to  the  Association  di- 
rectly or  through  a  committee.  If  an  earnest 
endeavor  is  made  to  secure  from  all  members 
such  items  of  interest  as  occur  to  them  in  the 
next  six  or  eight  months,  and  these  items  are 
turned  over  to  the  publication  committee  for 
its  consideration,  the  latter  body  can  doubtless 
arrange  for  a  series  of  papers  and  discussions 
at  Detroit  next  summer  which  will  surpass  in 
interest  and  value  anything  accomplished  in 
the  past.  To  do  this  it  is  necessary  to  have  the 
members  frequently  reminded  of  their  duty  to 
the  Association,  but  with  the  present  officials  it 
goes  without  saying  that  any  plan  for  the  wel- 
fare of  the  organization  that  meets  their  ap- 
proval will  be  pushed  with  the  same  energy 
that  has  won  for  them  their  position  in  the 
water-works    fraternity.  A     Membeh. 

New  York,  July  3. 


TUNNEUNO    FOB    WaTEB    AT    LOS    AnGELES. 

Sir: — A  tunnel  now  in  process  of  construction 
here  is  designed  to  cross  the  mouth  of  the  San 
Fernando  valley  for  the  purpose  of  obtaining 
whatever  waters  may  be  passing  through  that 
neck  by  sub-flow  in  the  gravel  and  sand  de- 
tritus, which  borings  across  the  valley  have 
demonstrated  to  have  an  average  depth  of  60 
feet  and  a  greatest  depth  of  95  feet.  The  water- 
shed of  the  San  Fernando  valley  and  the 
mountain  slopes  tributary  thereto  have  a  com- 
bined area  of  about  480  square  miles.  In  the 
present  year  the  surface  yield  is  55^^  cubic  feet 
per  second.  This  water  is  all  diverted  from  the 
stream,  which  is  known  as  the  Los  Angeles 
River,  above  the  neck  across  which  this  tunnel 
Is  being  driven,  by  various  ditches,  the  main 
one  of  which  supplies  the  domestic  consump- 
tion of  the  city  of  Los  Angeles. 

The  rock  system  at  the  neck  consists  of 
stratified  argillaceous  sandstone  and  shales 
which  are  soft  enough  to  be  easily  tunneled  and 
yet  firm  enough  generally  speaking  to  stand  up 
without  timbering.  The  detritus  lying  in  the 
neck  of  the  valley  and  from  which  we  expect 
to  develop  the  water  is  derived  from  crystal- 
line rocks,  mainly  granitic,  and  yields  water  of 
very   superior  quality. 

A  shaft  12  feet  in  diameter  has  been  sunk  in 
the  rock  at  one  side  of  the  valley  to  a  depth 
sufilcient  to  head  a  tunnel  in  the  bed  rock  be- 
neath the  water-bearing  gravels  and  sand  in 
the  valley.  It  Is  the  purpose  to  perforate  the 
casing  of  the  wells  which  were  originally 
driven  to  and  below  the  bed  rock  to  determine 
primarily  the  depth  to  bed  rock,  and  permit 
the  water  to  be  drained  into  the  tunnel,  from 
which  it  can  be  pumped  to  a  reservoir  closely 


adjacent  to  the  mouth  of  the  shaft  and  dis- 
tributed in  the  domestic  mains  of  the  water 
supply  system. 

The  progress  so  far  has  been  at  the  rate  of 
about  6  feet  in  24  hours  in  the  tunnel  which  has 
now  reached  a  distance  of  nearly  300  feet.    No 
trouble   so  far    has    been   experienced. 
Yours  truly,    Wm.  Mulholland, 

Supt.  Water  Works. 

Los  Angeles,  June  28. 


A  Boat's  Motion  in  a  Kesthicted  Wateeway. 

Sir: — I  regret  to  find  on  reading  your  ob- 
servations on  my  letter  published  in  the  last 
(June  28)  issue  of  The  Record,  that  I  failed  to 
remove  your  misconception  of  the  theory  and 
the  analysis  based  by  Haak  on  his  experiments 
on  the  Dortmund-Ems  Canal.  His  hypothesis, 
as  I  have  repeatedly  stated,  is  not  that  the  work 
represented  by  the  negative  velocity  produced 
by  a  vessel  moving  in  a  narrow  channel  equals 
the  entire  resistance  to  the  boat's  motion,  but 
that  this  negative  velocity  is  a  function  of  the 
whole  resistance.  He  was  aware  that  the  en- 
ergy represented  by  this  velocity  was  but  a 
fraction  of  the  boat's  resistance,  and  therefore 
sought  an  expression  which  should  include  all 
the  complex  elements  of  frictional  resistance. 

Such  an  expression  necessarily  includes  the 
length  of  the  boat  as  a  factor,  and  required  the 
elaborate  system  of  measurements  employed 
by  him  to  record  the  position  of  the  water  sur- 
face the  whole  length  of  the  boat,  enabling  him 
to  determine  the  mean  velocity  and  the  weight 
of  the  mass  of  water,  in  which  all  the  elements 
of  resistance  act,  to  which  he  applied  the  co- 
efficient of  all  the  resistances  in  his  expres- 
sion for  the  work. 

Had  he  adopted  the  hypothesis  you  attribute 
to  him,  he  would  simply  need  to  have  measured 
the  maximum  depression  of  the  water  surface, 
instead  of  the  mean  depression  the  whole 
length  of  the  boat,  and  the  wet  section  of  the 
boat  in  the  vertical  plane  of  this  maximum 
depression  instead  of  its  mean  wet  section, 
thus  determining  the  maximum  negative  veloc- 
ity which  is  the  only  experimental  element  re- 
quired by  this  hypothesis  to  determine  the  re- 
sistance of  the  boat. 

If  the  notation  of  my  paper  be  employed 
premising  that  A  Q  represents  the  maximum 
instead  of  the  mean  depression  of  the'  water 
surface  and  that  q  represents  the  wet  sec- 
tion of  the  boat  at  the  section  of  maximum  de- 
pression instead  of  its  mean  section,  the  boat's 
resistance  would  be  represented  by  the  equa- 
tion: R— w  (Q—  A  Q— q)  v"-^2g,  affected  only  by 
the  constant  coefficient  l/2g.  That  this  is  not 
an  approximately  true  expression  for  canal  re- 
sistance all  experiments  directed  to  its  deter- 
mination clearly  demonstrate. 

Truly  yours,  E.  Sweet. 

Albany,  July  4. 

[The  Engineering  Record  regrets  that  Mr. 
Sweet  cannot  accept  its  analysis,  which  is 
based  on  the  premises  set  forth  by  Haack  and 
is  the  logical  outcome  of  those  premises.  The 
formula  for  the  resistance  R,  as  given  in  its 
analysis,  is  correct  as  to  form,  but,  as  was 
stated,  it  needs  the  variable  coefficient  C  to  be 
determined  by  experiment.] 


The  Patrol  System  of  Street  Cleaning  in  use 
in  Somerville,  Mass..  is  briefly  described  in  the 
1901  report  of  Street  Commissioner  J.  P.  Prich- 
ard.  The  city  is  divided  into  districts,  to  each 
of  which  is  assigned  a  man  supplied  with  a 
hand  cart  and  the  necessary  implements  for  re- 
moving waste  paper  and  other  rubbish,  loose 
stones,  etc.  He  Is  also  required  to  fill  depres- 
sions in  the  streets,  replace  loose  bricks  in  side- 
walks, and  cut  grass  on  borders  of  the  walks. 


July  12,  1902. 
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Personal  and  Obituary  Notes. 


'  Mr.  Robert  Gray  and  Mr.  Frank  CoUman 
have  been  elected  city  engineer  and  street  and 
water  commissioner,  respectively,  of  Bristol, 
Va. 

Mr.  J.  Hampden  Dougherty  has  resigned  as 
commissioner  of  water  supply,  gas  and  elec- 
tricity of  New  York  City,  and  Col.  Robert 
Grier  Monroe  has  succeeded  him. 

Mr.  John  Hays  Hammond  has  accepted  a 
professorship  in  the  Sheffield  Scientific  School, 
of  Yale  University,  to  direct  the  practical  part 
of  the  course  in  mining  engineering. 

Col.  P.  C.  Halns,  Lleut.-Col.  Charles  .J.  Allen 
and  Maj.  James  B.  Quinn,  Corps  of  Engineers, 
U.  S.  A.,  have  been  appointed  to  superintend  the 
improvement  of  the  Norfolk,  Va.,  harbor. 

Capt.  John  S.  Sewell,  Corps  of  Engineers, 
U.  S.  A.,  has  been  appointed  superintendent  of 
the  construction  of  the  Army  War  College  and 
auxiliary  buildings  at  Washington  Barracks. 

James  Stewart,  head  of  the  prominent  con- 
tracting firm  of  James  Stewart  &  Company, 
died  July  5  in  Pittsburg,  in  his  eighty-first 
year,  from  the  effects  of  an  attack  of  pleurisy. 

Mr.  Burton  J.  Ashley,  chief  engineer  in  the 
founding  of  Zion  City,  111.,  a  place  of  about 
5,000  inhabitants,  has  moved  his  office  from 
Chicago  to  the  Administration  Building  of  that 
city. 

Col.  H.  M.  Adams,  Maj.  George  Derby  and 
Capt.  W.  V.  Judson,  Corps  of  Engineers. 
U.  S.  A.,  have  been  appointed  to  prepare  plans 
for  the  protection  of  the  port  of  Galveston, 
Tex. 

Harvey  Parrington,  Assoc.  M.  Am.  Soc.  C.  E., 
has  opened  an  office  at  115  Broadway,  New 
York  City,  for  the  general  practice  of  engineer- 
ing, making  a  specialty  of  water-front  improve 
ments,  docks,  foundations,  masonry,  etc. 

Mr.  J.  W.  Peterson,  who  was  formerly  con- 
nected with  the  Chicago  sales  department  of  the 
Stanley  Electric  Manufacturing  Co.,  and  the 
Northern  Electrical  Manufacturing  Co.,  has 
been  elected'  vice-president  and  general  man- 
ager of  the  Electrical  Equipment  Co..  939  Mon- 
adnock  Block,  Chicago. 

Mr.  George  T.  Prince,  M.  Am.  Soc.  C.  E., 'has 
been  appointed  first  assistant  engineer  of  the 
Bureau  of  Water  Filtration,  Philadelphia.  He 
has  been  connected  with  the  water-works  of 
Boston,  Oswego,  Towanda,  St.  Paul,  Atlantic 
City  and  Omaha,  as  well  as  engaged  in  railway 
and  sewerage  works,  and  some  valves  designed 
by  him  while  engineer  of  the  Omaha  works 
were  illustrated  in  this  journal  a  few  years 
ago. 

William  Eraser  Garrison,  of  Guild  &  Garri- 
son, pump  manufacturers  of  Brooklyn,  N.  Y., 
died  July  8,  at  his  country  home  in  Morris- 
town,  N.  J.,  after  a  four  months'  illness.  He 
was  born  about  69  years  ago  in  Brooklyn, 
where  he  has  since  resided.  He  began  his 
career  as  an  apprentice  and  became  successive- 
ly journeyman,  inventor  and  employer.  At  the 
time  of  his  death  he  was  a  prominent  factor 
in  local  industries. 

The  Engineering  Department  of  the  New' 
York  Central  &  Hudson  River  Railroad  han 
app&inted  a  number  of  inspectors  to  secure 
the  observance  of  standard  plans  and  specifi- 
cations on  work  in  progress  and  to  assist  in 
general  supervision.  Mr.  W.  A.  Pettis  has  been 
appointed  general  inspector  of  buildings;  Mr. 
J.  H.  Watson,  general  inspector  of  bridges: 
Mr.  H.  Latimer,  general  inspector  of  masonry 
work;  Mr.  A.  M.  Clough,  general  inspector  of 
track;  and  Mr.  C.  A.  Miller,  general  inspector 
of  mechanical  and  electrical  work. 
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SUNDRY     CIVIL    APPROPRIATIONS. 

I'liblic  D(;cument  .No.  lUli.  as  passed  by  Congress, 
piuvidps  for  tlie  following  additional  appropriations 
lor  public  buildings,  etc.  : 

Alabama. — Montgomery,   I'.  O.  and  Ct.  H.,  $25,000. 

Arkansas. — Fort  Smith.  I'.  O.  and  C.  H.,  *2.>,U1»0. 

Valifoinia. — Fresno.  1'.  O.  and  t'.  H.,  $2,'),00U  ;  Los 
.\ngeles,  Ct.  H.  and  r.  ().,  $200,000 ;  San  Francisco, 
V.  II.,  $25,000. 

Colorado. — Colorado  Springs.  1'.  O.,  $30,000. 

Cnnncclicui. — Hartford,  1".  O..  Ct.  U.  and  C.  U., 
.f 50,000  ;  Mcriden,  P.  O.,  $45,000  ;  Waterbury,  1'.  O., 
$45,000. 

District  of  Columhia. — National  Hureau  Standard 
Laboratory,  $75,000  ;  Treas..  Itutler  &  Winder  BldgB., 
$;i5,100;  Uureau  Eng.  &  Print.,  add.  vaults,  $50,000; 
heat,  app.,  I'ub.  Uldgs..  $150,000 :  vaults,  safes  and 
locks  for  rub.  Bldgs.,  $30,000  ;  .Municipal  Bldg.,  $000,- 
1)00. 

Florida. — I'ensacola,   Quarantine  Station,  $30,000. 

Ucoryia. — Atlanta,  P.  O.  and  C.  II.  and  Ct.  U..  $170,-  . 
000  ;  Urunswick,  C.  H.  and  P.  O.,  $50,000  ;  Hrunswick, 
P.  O.  and  C.  II.  add.,  $30,000  ;  Savannah,  Marine  Hos- 
pital, $50,000. 

Iila)w. — Boise,  Pub.  Bldg.,  $50,000. 

/Hinois.— Chicago,  P.  O.  and  C.  H..  $1,000,000; 
.loliet.  P.  O.,  $30,000 ;  Springfleld,  P.  O.  &  Ct.  II., 
.■f  2  5, 000. 

Indiana. — Indianapolis,  P.  O.,  Ct.  U.  and  C.  H., 
.■«100,000;  Hammond,  P.  O.   and  Ct.  II.,  $30,000.> 

Iowa. — Burlington,  P.  O.,  $25,000;  Creston,  P.  O., 
$50,000;  Des  Moines.  P.  O.,  Ct.  H.  and  C.  H.,  $150,- 
000  ;  Waterloo,  P.  O.  and  Ct.  H.,  $35,000. 

Kentucky. — Paducah,  P.  O.,  Ct.  H.  and  C.  H.,  $25,- 

(KPO 

Louisiana. — New  Orleans,  P.    O.,  $200,000. 

.Maine. — Augusta.   I'.  O.,  Ct.  11.   and  C.  H..  $25,000. 

Maryland. — Baltimore.  C.  H..  $1jO.OO0  :  Cumber- 
land, Ct.  H.  and  I'.  O.,  $25,000. 

■  .Massaeliusills. — Fltchburg,  P.  0.,  $25,000;  llolyoko, 
P.  O.,  $40,000. 

Minnesota. — Fergus  Falls,  C.  H.  and  P.  0..  .f25,000  : 
•Minneapolis,  P.  O.,  Ct.  H.  and  C.  H..  $25,000 ;  St. 
Paul,  C.  H.,  $50,000. 

.Montana. — Helena,  I'ub.   Bldg.,  $50,000. 

.Mississippi. — Biloxi,  P.  O.  and  C.  II.  and  Ct.  II., 
S25.000. 

.Missouri. — .Joplin,  P.  O.,  $25,000;  St.  Louis,  P.  O., 
.•i;210.000. 

AcdrasAu.— Lincoln,  P.  O.,  Ct.  H.  and  C.  H.,  $2.5,- 
1100;  Omaha,   Ct.  H.,  C.  II.  and  P.  O..  $25,000. 

New  Hampshire. — ISashua,  I'.   O..  $25.0011. 

New  Jersey. — Atlantic  City,  P.  O..  $30,000;  Kliza 
bcth.  P.  O.,  $00,000. 

Aeir  York. — Buffalo,  Marine  Hospital.  $(J0.O00  ;  Buf- 
falo, P.  O.,  C.  H.  and  Ct.  H.,  $35,000  ;  KImira,  P.  O. 
and  C.  H..  $107,000;  Jamestown,  P.  ().,  $40,000; 
Lockport,  P.  O..  $25.000 ;  New  York.  P.  O..  $25,000 ; 
New  Voik,  Marine  Hospital,  $250,000  ;  New  York,  C. 
II..  $150,000;  New  York,  Ct.  H.  and  P.  O.,  $35,000; 
Niagara  Falls.  P.  O.,  $25,000. 

Aorth  Carolina. — Elizabeth  City.  C.  H.  and  P.  O., 
i<50,000. 

Sorth  Dakota. — Grand  Forks,  P.  O.  and  Ct.  II., 
$25,000. 

Oliio. — Cleveland,  P.  O.  and  C.  H.  and  Ct.  II.,  $150.- 
000:  Toledo,  P.  O..  $82,000;  Zanesvllle,  1'.  O.,  $25,000. 

Oreijon. — Portland,  P.  O.  and  C.  H.,  $25,000. 

Pennsylvania. — McKeesport.  P.  O.,  $25,000 ;  New 
Castle.  P.  O.,  $25,1100:  Philadelphia,  Mint.  $25,000; 
Pittsburg.  Marine  Hospital,  $60,000. 

Khode  Island. — Providence,  P.  0..  Ct.  H.  and  C.  IL. 
$25,000. 

.So.  Dakota. — Aberdeen,  P.  O.,  $5I>,50I> ;  Deadwood. 
P.  O.  and  Ct.   H.,  $30,000. 

Tennessee. — Memphis.  P.  O.,  Ct.  H.  and  C.  IL,  $25. 
1100  ;  Nashville,  P.  O.,  Ct.  H.   and  C.  H.,  $2.5,000. 

Teias. — Abilene,  P.  O.  and  C.  H..  $25,000  ;  Dallas. 
P.  O.  and  Ct.  H..  $25.000 ;  Laredo.  P.  O..  Ct.  II.  and 
C.  H.,  $35,000;  Sherman.  P.  O.  and  I't.  IL,  $30,000; 
Waco.  1".  O.  and  C.  H.,  $25,000. 

(  lah. — Salt  Lake  City,  Ct.  H.  and  I'.  O.,  $50,000. 
Vermont. — Burlington,    P.    O.    and    C.    II. .    $25,000 ; 
Newport.  Ct.   IL,   P.  O.  and  C.  IL,  $50,000. 

Virginia. — Newport  News,  P.  O.  and  C.  IL,  $50,000. 
^Vttshington. — Taeoma.    P.    O.,    Ct.    H.    and    C.    H.. 
$100,000  :   Seattle,  Ct.  IL,  C.  H.  and  P.  O..  $250,000  ; 
Spokane,  P.  O.,  Ct.  H.  and  C.  H.,  $100,000. 

West  Virginia. — Huntington,  P.  O.  and  Ct.  IL,  $25.- 
000:  Wheeling,  P.  O.,   Ct.   H.  and  C.   IL.  $125,000. 

ll'i«co«8in. — Green  Bay,  P.  O.,  $25,000  ;  .lanesviiie. 
P.  O..  $25,000 ;  Superior,  P.  O.,  Ct.  IL  and  C.  IL, 
$35,000. 

Wyoming. — Cheyenne.    Pub.    Bldg..   $74,983  ;    Evans- 
ton.  P.  O.  and  C.  IL,  $25,000  :  Laramie.  P.  O.,  $25,000. 
.Alaska. — Sitka,      repairs,     etc..      Pub.      Bldgs.      and 
Wharf.    $400.000 ;    Light   House   and   Fog    Signal    Sta- 
tions In  Alaskan  waters,  $126,013. 

River  and  Harbor  Work. 

California. — San  Pedro  harbor,  breakwater,  $311.- 
085. 

Connecticut. — New  Haven  harbor,  $67,000. 

IHst.  of  Columbia. — Improv.  Gray's  Harbor,  $156,- 
775. 

Florida. — Improv.  Tampa  Bav  (from  Gulf  of  Mexico 
to   Port  Tampa),  $86,675. 

Ge<rrgia. — Improv.  Cumberland  Sound  (Ga.  and 
Fla.).  .$400,000:  improving  Oemulgee  River,  $56,000; 
improving  Savannah  Uiver  (between  Augusta  and  Sa- 
vannah), $86,000. 

Illinois. — Calumet  Harbor,  $215,000;  III.  &  Miss. 
Canal,  $733,220. 

Kentucky. — Improv.  Kentucky  Uiver,  $200,000. 

Massachusetts. — Improv.    Boston    Harbor.    $175,000. 

Micliioan. — Improv.  Detroit  River.  $130,500;  Hay 
Lake  Channel.  St.   Mary's  River.  $144,115. 

Minnesota. — Improv.  harbor  at  Duluth  (Minn,  and 
Superior.  Wis.).  $450,727. 

Mississippi. — Gulfport  Harbor.  $1,50,000 ;  Missis- 
sippi River  (from  mouth  of  Ohio  to  Minneapolis, 
.Minn.).   $250,000. 

Xric  York. — Jmprov.  harbor  at  Buffalo.  $200,000; 
Gowaifus  Bay  Cliannels.  $100,000;  N.  Y.  Harbor 
(Ambrose  Channel),  $150,000. 


Ohio. — Improv.  Ashtabula  Harbor,  $200,000 ;  Im- 
proving Cleveland  Harbor,  $107,00() ;  Black  Ulver, 
$300,000 :  Toledo   Harbor,   $223,000. 

Pennsylvania. — Locks  and  dams  in  Allegheny  Blver 
(Ilorr  Island).  $118,500;  Ohio  River  (below  Pitts- 
burg), dams  Nos.  13  &  IS,  $46,000. 

Uhode  Island. — Improv.  Providence  River  and  Nar- 
ragansctt  Bay,  $84,560. 

Houlh  Carolina. — Charleston  Harbor.  $50,000 ; 
improving  Congaree  River,  $50,000 ;  Improving  Win- 
yaw  Bay.  $35,000. 

Washiuj^ton. — Everett  Harbor,  $117,000. 

West  Viryinia. — Improv.  Monongahela  Kiver  (const, 
locks  and  dams),  $350,000. 

National  Homos  for  Disabled  Volunteer  Soldiers. 

Central  liraneh,  Dayton,  (). — Total  appropriation 
$57!),.>O0,  of  which  amount  $50,500  Is  for  repairs  of 
roads  and  permanent  improvement,  and  $6,000  for 
improving  water  supply. 

North  Western  Branch,  Milwaukee,  Wis. — Total  ap- 
priipriatliin  $316,625,  of  which  amount  $15,700  is  for 
ixtension  of  elcctrii  light  plant  and  $'29,725  for  re- 
pairs. 

Fastern  Hranch  at  Toygus,  Me. — Total  approprla- 
llon  $3:{5.275,  of  which  amount  $30,000  Is  for  new 
barrack. 

Southern  Branch  at  Hampton,  Va — Total  appropria- 
tion $380,100,  of  which  amount  $28,050  Is  for  re- 
pairs and  $8,000  for  water  tube  boilers. 

Westci'n  liraneh  at  J^eaventcorth,  Kan. — ^Total  ap- 
propriation $431,625,  of  which  amount  $11,500  Is  for 
extension  of  electric  light  plant,  and  $7,500  for  ex- 
tension of  boiler  house,  and  $0,500  for  additional 
boilers,  and  $40,000  tor  one  combination  barrack,  and 
$17,500  for  headquarters  bldg. 

Pacific  Branch  at  t^anta  Monica,  Cal. — Total  appro- 
priation $324,150. 

Marion  Branch  at  Marion,  Jnd. — Total  appropria- 
tion $347,150,  of  which  amount  $100,000  is  for  heat- 
ing plant  and  $16,000  for  combination  barrack. 

Danville  Branch,  Danville,  III. — Total  appropriation 
$306,700. 

Mountain  Branch  at  Johnson  City,  Tenn. — Total  ap- 
propriation $3,723,969. 

Miscellaneous. 

Arkansas. — Hot  Springs  Reservation,  protection  and 
improv..  $48,562. 

California. — San  Francisco  Bay,  Mile  Rocks  Llebt 
and  Fog  Signal  Station.  $100,000. 

District  of  Columhia. — Bldg.  to  accommodate  offi- 
ces of  I 'resident  in  grounds  of  Executive  Mansion,  in- 
cluding heating  apparatus  and  light  fixtures,  $65,196  : 
Government  Hospital  for  Insane,  general  repairs  and 
improvements  $25,000,  Administration  Bldg.  $145,- 
000  central  heating  and  lighting  plant  for  entire 
Hospital.  $260,000  (including  $10,000  for  sewers)  ; 
Grant  Memorial.  $50.000 ;  Nat.  Zoological  Park,  Im- 
provement. $00.1100  ;  Improving  Potomac  Park,  $70,000. 

Florida. — Ilillsboro   Inlet    Light   Station,   $45,000. 

Georgia. — Atlanta,  for  construction,  residence  of 
warden  and  deputy  warden,  and  various  other  bldgs., 
SlOO.OnO;  Sapels  Light  Station,  light  and  keeper's 
ilwelling,  $40,000. 

Kansas. — Fort  Leavenwortli.  for  continuing  con- 
struction U.  S.   Penitentiary,  $250,000. 

Louisiana. — Government  I$ldg.,  La.  Purchase  Ex- 
position   (add.).  $200,000. 

Maine. — Portland  Harbor,  Ram  Island  Ledge  Light 
and  Fog  Signal,   $83,000. 

.l/ns»ac/iM.s(*fs.-- Castle  Island  Lighthouse  Depot, 
$25,000;  Boston  Harb:ir  (Northeast  Grave),  Light  and 
Fog  Signal,  $75,000. 

Nctc  Jersey. — I'ort  I'enn  Range,  Reedy  Island  Range 
and  Twins  Point  Range  (Del.  River).  $30,000. 

New  York. — Staten  Island  Lighthouse  Depot  (oil 
house).  $60,000. 

Pennsylvania. — Phila..  Schulyklll  Arsenal  comple- 
tion, add.  to  fireproof  store  house,  clothing  depot  and 
installing  elevators.  $25,000. 

Erection  of  barracks  and  quarters  for  artillery  at 
military  posts.  $2.iiiiO,iiiiii. 

Y'eilowstonH   ,Nat.    Park,    improvements.    $250,000. 

Chickamauga   and   Chattanooga  Nat.   Park,   $50,000. 

Shiloh  .National  Military  Park,  $40,000.  . 

Gettysburg  National   Park.  $75,000. 

Vleksburg  Natb  nal  Military  Park.  $100,000. 

WATER. 

1l'/iO(coHi,  Wash. — It  Is  stated  that  bids  are  wanted 
Aug.  3  for  $60,000  bonds,  the  proceeds  to  be  used  to 
extend  the  water  works.      E.   E.   Hardin,   Mayor. 

Htonchoro,  Pa. — Bids  are  wanted  July  21  for  con- 
structing a  water  works  system  to  consist  of  a  224,- 
000-gal.  concrete-lined  reservoir,  12.000  ft.  of  6-ln. 
and  2.000  ft.  of  4  in.  cast  pipe,  standard  weight,  10 
hydrants,  75  taps  with  boxes,  valves,  etc.  Frank  Mc- 
Sweeney,  Boro.  Treas. 

Beaumont,  Tex. — Bids  are  wanted  for  constructing 
25  miles  of  rice  canal  work  from  I'ine  Island  bayou  to 
Sour  Lake,  Tex.  Address  Brooks  Bros.  &  Co.,  care 
Dutton   Hotel,   Beaumont. 

San  Diego,  Cal. — City  Engr.  G.  A.  d'Hemecourt 
writes  that  the  proposition  to  install  additional  aax- 
illary  pumps  for  the  purpose  of  pumping  the  water 
from  San  Diego  River  has  been  discussed  by  a  Com. 
of  the  Common  Council,  but  no  definite  report  has  as 
yet  been  made. 

Iloncevertc,  W.  Va. — En^r.  In  Charge  F.  R.  Van 
Antwerp  writes  that  bids  will  be  received  July  15  for 
2  50II.  P.  boilers.  2  pumps.  400,000  gal.  capacity 
each  per  24  hours  ;  also  pipe,  hydrants,  etc.  John  F. 
Weber,   Town   Recorder. 

Centa-ville,  Miss. — Town  Clk.  U.  T.  Quinn  writes 
that  on  July  1  It  was  voted  to  issue  $15,000  bonds 
for  the  construction  of  water  works. 

New  London,  Conn. — W.  JI.  Richards,  Engr.  Water 
Dept..  writes  that  a  small  high  service  water  works 
system  to  Include  water  power  pump  and  small  reser- 
voir, the  whole  to  cost  about  $25,()00,  Is  under  con- 
sideration. 

Shelby.  O. — John  B.  Weddell.  of  Mansfield.  O..  has 
been  engaged  as  Engr.  in  Charge  of  the  construction 
of  purification  works  for  the  Shelby  Steel  Tube  plant, 
at  Shelby. 

Cleveland,  O. — The  lowest  bid  received  July  2  by 
Clias.  P.  Salen,  Dir.  Pub.  Wks..  for  building  the  super- 
structure of  a  boiler  and  cold  storage  house  at  Klrt- 
land  St.  Pumping  Station,  also  for  a  brick  chimney  at 
tile  same  station,  was  from  John  GUI  &  Sons,  of  Cleve- 
land, at  $119,969. 
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AwMm  ISt — The  time  for  recelrlng  bids  tor  the 
eoastractlOB  of  water  works  has  been  extended  from 
Jaljr  10  to  Jul;  IT,  u  adrertlsed  In  Tbe  Enslneertns 


,-— -.  O.— City  Bngr.  John  W.  S.  Kiegle  writes 
tkat  tke  City  CyHucll  Is  aboat  to  re<%iTe  bias  for  the 
■ale  of  tl5u.O0O  water  works  improTement  bonds. 
Coatiaets  for  work  wlU  also  soon  be  lei. 

Goasalttef  Kur.  L.  E.  Chaptn.  of  Canton,  Is  stated 
to  hare  approTM  the  anstested  project  of  using  rlt- 
rUed  tUe  la  brtnxtnt  sprins  water  to  the  city.  The 
Water  Works  Bd.  Is  aboot  to  engage  an  engineer 
to  hare  ehac(c  of  the  water  works  construction. 

KUtoaW,  Pm. — Bids  are  wanted  July  16  for  a  quan- 
Uty  of  cast  Iron  pipe,  apecial  castings,  Talves  and  fire 
hydrants,  as  adrertlsed  in  Tbe  Engineering  Record. 

tfuiaMmtoa,  A.  J. — Bids  are  wanted  July  24  for 
fDmlahing  all  materials  and  plant  for  tbe  laying  of 
water  pipe  and  appurtenances ;  separate  bids  are 
wasted  unill  the  same  date  for  furnishing  materials 
a>d  ercctlDg  a  steel  standpipe,  as  advertised  In  Tbe 
rulaiiiilig  Uccord. 

iri.  (NiMrf.  O. — Bids  are  wanted  July  23  for  the 
eoBMiaetlan  of  a  complete  water  works  system, 
■agr.  JokB  B.  Weddell.  of  Mansfield,  O.,  as  adver- 
tised 1b  Tte  Baslnecrlng  Record. 

Jtosfes,  JfMs. — ^Blda  are  wanted  by  the  Metropolitan 
Water  *  Sewerage  Hd.  until  July  25  for  laying  2.tiU0 
lln.  ft.  of  liu-ln.  cast  Iron  water  pipe  In  \Nestuu  and 
Newton,  iBclndlng  the  construction  of  a  coffer  dam, 
Ika  lajloc  of  3  lines  of  pipe  each  about  35U  ft.  In 
iCBCth  OMcr  Charles  River,  and  tbe  placing  of  about 
MMt  ca.  yda.  of  coocrete,  as  advertised  in  Tbe  En- 
gtooarlac  Bceord. 


_. Jfim. — VUlage  Recorder  W.  J.  Thomp- 

•0*  write*  tnat  on  July  .ti  a  vote  will  be  taken  on 
tk*  !■■•  of  f  lU.OUU  bonds  for  water  works  and  $4,00u 
boada  for  a  gas  plant. 

R'MlekoMe,  O. — S.  B.  Elpler.  Clk.  of  Water  Wks. 
Tras.,  writes  that  it  is  proposed  to  construct  water 
worka,  at  a  probable  cost  of  $7,000.  Bids  for  bonds 
will  be  opened  Jaly  30,  and  after  that  bids  for  cou- 
stnictlon  will  be  received. 

iratMiurtoit,  D.  C. — Col.  A.  M.  Miller,  In  charge  of 
the  Waahugton  aqueduct,  has  sent  to  tbe  Ch.  Ungr. 
of  the  Army  his  project  for  tbe  completion  of  the 
Altiation  plant,  which  contemplates  a  filter  plant  of 
75,oao.OOW-gaL   dally    capacity.      Appropriation   avall- 

abk  $«oo,ooa 

CaMwell,  liako. — A  press  report  states  that  bids 
are  wanted  July  24  for  water  works,  according  tu 
plans  of  Engr.  Cummlngs,  which  provide  for  wells 
at  Frosts  Springs. 

JVaaAoJl,  Pa. — The  Council  has  passed  an  ordinance 
aothorialng  the  iasoe  of  |T0,0OO  bonds,  of  which 
amount  «2S,000  Is  for  a  water  system  and  $20,000 
for  a   municipal  boUdlng. 

i<srI<«y(oK,  la. — Judge  Wlthrow,  of  tbe  Dlst.  Court 
uf  Des  Molues  County,  has  granted  the  application 
of  W.  W.  Baldwin  and  others  for  an  iDjuuotiou  to 
restrain  tbe  city  of  Burlington  from  entering  into 
the  contract  with  Uayes  ^  Sons,  of  Cleveland,  C, 
for  the  purchase  of  the  water  works. 

I  umtcalt,  Onl. — The  Town  Council  hag  awarded  tbe 
contiact  for  tbe  new  hydraulic  pumping  plant  to  the 
(Joulds  Manufactnrlng  Co.,  of  New  Vork  and  Boston, 
who  agree  to  furnish  a  pump  with  a  capacity 
of  1.000,000  gaL  per  day  and  a  Jenckes  water  wheel 
set  op  for  fl,49a 

Son  Jote,  Col. — Local  press  reports  state  that  plans 
prcMied  for  the  extension  of  the  water  system  In- 
clnae  the  doubling  of  the  pumping  capacity  and 
extenalon  of  pipe   lines. 

yomna*totcn,  O. — I>ocal  press  reports  state  that  the 
Water  Works  Trus.  propose  to  pot  In  an  experl- 
meolal  Alter  plant,  to  decide  tbe  question  of  whether 
or  not  Maboolog  Kiver  water  can  be  successfully 
aittnd. 

BMeviUe.  lU. — The  plant  of  Mother  Earth  Water 
Co.  la  reported  to  have  been  destroyed  by  fire. 

Birmingham,  Ala. — Tbe  Birmingham  &  Suburban 
Water  Worka  Co.  baa  applied  for  a  franchise  in  East 
Lake,  AvoDdale,   WoodUwn  and  West  End. 

TrtnUm,  O. — C.  U.  Lewis,  of  Greenville,  O.,  is 
stated  to  have  sabmitted  a  report  on  the  proposition 
to  eatabllah  a  water  works  system. 

LeKUvilU,  Idaho. -The  Little  Feeder  Canal  Co., 
LI4L.  has  filed  Its  articlea  of  incorporation.  Tbe  in- 
eoipofat<(rs  are:  8.  G.  Marler,  Ed.  Ellsworth,  Sr., 
■—-*—  Walker  and  others. 


Oear^eU,  Jfo«».— The  voters  of  South  Deerfield  Fire 
Dlst.  have  accepted  the  provlalons  of  tbe  recent  leg- 
lalatlre  act  enabllnc  tbe  district  to  take  water  from 
Whately  Glen   brook  for  domestic  and  fire  purposes. 

KeK  Albany.  Ind. — The  City  Council  has  granted 
th«  Indiana  Water  Co.  the  right  to  pnmp  water  from 
tbe  river  Instead  of  from  wells  In  the  eastern  part 
of  the  city. 

BrooUnn,  .V.  r.— Asst.  Ch.  Engr.  Van  Iloren  Is  said 
to  be  prepartng  plans  for  a  new  30-ln.  main,  which 
It  ia  proposed  to  lay  on  Atlantic  Ave.,  between  Carl- 
ton and  Flatbosh  Ave.;  probable  cost  about  $60,000. 

P«AJ<m4,  J/d.— ITi-s  I,  A.  y.Mjer.  of  the  Mountain 
LMie  Water  Co..  baa  submitted  a  proposition  to  es- 
UMlab  water  works  In  Oakland. 

/,«  Oramde.  Orr,— This  rliy  Is  said  to  be  conslder- 
iBg  a  propoaitloD  for  the  Installation  of  a  new  water 
•ad  electrtc  light  plant  by  Eobt.  Sttatbon.  who  pro- 
PoaM  to  pnrcbase  the  present  water  systpm.  to  con- 
stmet  a  sewerage  system,  to  develop  power  for  man- 
Bfactoring  and  other  purpose*  and  to  operate  an  elec- 
tric light  plant.     Total  estimated  cost  about  $200,000. 
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(Jolden,  Colo.— Local  press  reports  state  that  this 
city  proirases  to  construct  a  new  gravity  system  of 
water  works. 

BtlJertJIe,  Wis. — The  proposition  to  issue  water 
works  bonds  Is  reported  to  have  carried. 

Hacraiiunto,  Cat. — Mayor  Clark  has  signed  the  con- 
tract with  Geo.  F.  Day  for  a  2,000,000-gal.  pump  for 
the  water  works,  at  $1,000. 

Huffalo,  X.  i. — Local  press  reports  state  that  Col. 
Kraucis  G.  Ward,  Comr.  of  I'ub.  Wks.,  is  In  favor 
of  a  new  and  second  pumping  station. 

t'hartlon,  la. — The  City  Council  has  under  consid- 
eration a  proposition  for  the  Installation  of  a  water 
works  plant  at  a  cost  of  $4,800. 

Johnttown,  O. — It  Is  stated  that  bids  are  wanted 
Aug.  2  for  $12,000  water  bonds.  H.  B.  Busllu, 
Mayor.  '' 

Uitchell,  a.  D. — Bids  are  wanted  July  17  for  sev- 
eral blocks  of  water  mains.  W.  M.  Herbert,  City 
Aud. 

Whatcom,  H'tts/i.— It  Is  stated  that  bids  are  wanted 
Aug.  18  for  the  purchase  of  $60,000  water  bonds. 
W.  H.  Hlldebraud,  City  Clk. 

0>i*kttny  FalU,  A'.  Y. — The  following  bids  are  stated 
to  have  been  received  for  the  construction  of  a  sys- 
tem of  water  works:  Wm.  T.  O'Connor,  of  Syracuse, 
$10,100;  John  -N.  slegrlst,  Ijtlca,  »l»,UOO.  All  bids 
were  rejected  because  of  lecent  upward  prices  of  cast 
iron  pipe  and  Inability  to  go  beyond  the  amount  voted 
for.  Another  supply  at  Itss  cost  Is  being  examined 
into  by  K.  K.  baxier,  C.  E.,  Utlca,  M.  1'.,  and  if  possi- 
ble the  work  may  be  let  yet  tbls  season. 

CharUatun  a.  C. — The  stockholders  of  the  Charles- 
ton Light  &  Water  Co.  are  stated  to  have  authorized 
an  increase  of  the  company's  capital  to  $1,0U0,UU0, 
aud  authorized  the  Issue  of  $1,500,000  bonds.  A.  H. 
S.  I'ost,  of  Baltimore,  i'res.,  aud  Morris  Israel,  V'lce- 
I'res.  The  contract  tor  constructing  the  water  works 
plant  has  been  let  by  the  Charleston  L.  &  W.  Co., 
to  the  American  Pipe  Mfg.  Co.,  and  it  Is  stated 
that  work  will  be  started  at  ouce. 

Artesian,  S.  D. — I'ress  reports  state  that  bids  are 
wanted  July  21  for  sinking  an  artesian  well. 

Edgerton,  Minn.- — Village  Recorder  C.  1.  King  writes 
that  the  contract  for  constructing  water  works  has 
been  awarded  to  W.  D.  Lovell,  of  Des  Moines,  la., 
for  $6,043.  ■ 

Uuvi/dan,  La. — J.  G.  Meeiis,  Secy.  &  Treas.  of  the 
Gueydau  Water  &  Power  Co.,  recently  incorporated, 
witu  a  capliul  oi  $lo,UO0,  writes  tuat  the  company 
proposes  to  put  in  a  system  of  water  works,  manu- 
facture ice,   light,   etc. 

Larthuue,  Mo. — J.  T.  Lynn,  of  the  James  T.  Lynn 
Water  Co.,  writes  that  his  company,  which  recently 
secured  control  of  the  plant  of  the  Carthage  Water 
Co.,  proposes  to  improve  said  plant  at  a  probable 
cost  of  $50,000,  Including  liiler.  G.  G.  Bayue,  of 
Joplln,  Mo.,  Eugr.  In. Charge. 

lirouklyn,  tl.  Y. — Bids  will  be  received  by  J.  H. 
Dougherty,  Comr.  Dept.  of  Water  Supply,  Gas  & 
Electricity,  Room  1536,  Park  Row  Bldg.,  N.  Y.  City, 
until  July  24,  for  furnishing,  constructing  and  erect- 
ing a  pumping  plant,  with  all  appliances  complete, 
at  the  Miliburn  Engine  House,  Baiawins,  L.  i. 

ilrldyeburu,  Ont. — Bids  are  wanted  July  21  for  $32,- 
000  water  bonds.     H.   Emrick,  Village  Clk. 

Lancaatir,  Ky. — The  Artesian  Well  Supply  Co.,  of 
Providence,  R.  1.,  has  received  the  contract  for 
drilling  a  well  for  the  town  supply. 

Chinook,  Mont. — City  Clk.  M.  F.  Marsh  writes  that 
It  is  proposed  to  construct  water  works  at  an  esti- 
mated cost  of  $24,000  to  $26,000.  Wolf  &  Roth,  of 
Minneapolis,  Minn.,  are  to  prepare  estimates,  and 
bonds  will  be  voted  July  26. 

Portsmouth,  N.  U. — The  Water  Comrs.  recommend 
tbe  Issue  of  $50,000  for  the  acquirement  of  Peverley 
Brook  in  Newlngton  for  an  Increased  water  supply. 

St.  Ansgar,  la. — The  Com.  on  Water  Works  Is 
stated  to  have  received  plans  and  speciflcations  for 
a  new  system  from  the  Des  Moines  Bridge  &  Iron 
Co. 

Columbus,  O. — The  State  Bd.  of  Health  is  reported 
to  have  approved  the  revised  plans  for  a  30-ft.  dam 
In  Scioto  River,  with  the  proviso  that  he  water 
so  stored  be  purified  before  being  used  by  this  city. 

Pony,  Mont. — In  a  report  to  the  City  Council  as  to 
the  best  system  of  water  worka  for  this  place.  Harper 
&  McDonald,  of  Butte,  recommended  that  a  reservoir 
be  built  for  tbe  storage  of  spring  water;  estimated 
cost,  $14,326. 

Yonkcrs.  \.  Y. — The  Bd.  of  Water  Comrs.  has  voted 
to  have  John  A.  Byrne  and  W.  F.  Washington,  of 
the  Hydraulic  Con?t.  Co.,  which  has  the  contract 
for  lowering  the  suctions  at  the  tube  well  plant,  and 
Wm.  U.  Baldwin,  Engr.  to  the  Bd.,  each  present  a 
separate  report,  with  plans,  for  filter  beiw  at  the 
tube  well  plant.  In  reports  already  submitted  Mr. 
Byrne  and  Mr.  Washington  favor  the  natural  sand 
filtration  system,  and  Mr.  Baldwin  favors  the  me- 
chanical system  of  filtration,  and  he  estimates  the 
total  cost  of  such  a  plant  at  $66,000. 

A.  W.  Kingsbury,  Clk.  Bd.  of  Water  Comrs..  writes 
that  the  following  bids  were  opened  July  9  for  fur- 
nishing and  delivering  425  lengths  of  12-ln.  pipe, 
1,060^"-    ---  ■ '      •   •"  -' ■ 
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,   -      per  length  of   12  ft.;   prices  are  per  ton: 

U.  8.  Cast  Iron  Pipe  &  Fdy.  Co.,  Philadelphia.  Pa., 
$32.90 :  Chas.  Millar  &  Son  Co..  Utlca,  N.  Y.,  $34.08 ; 
R.  D.  Wood  &  Co.,  Philadelphia,  Pa.,  J31.45;  M.  J. 
Drummond  &  Co.,  New  York  City.  $;{3  ;  wm,  V.  Brlggs, 
New  York  City.  $37  ;  John  Fox  &  Co.,  New  York  City, 
$33.55  :  Warren  Foundry  &  Machine  Co.,  New  York 
City,  $31  (awarded)  ;  Camden  Iron  Wka.,  Camden,  N. 
J.,  $31.45. 


SEWERAGE  AND  SEWAGE  DISPOSAL. 

Bronxville,  N.  Y. — The  time  for  receiving  bids  for 
sewerage  and  septic  tank  has  been  postponed  from  July 
15  to  July  21,  as  advertised  In  The  Engineering 
Record. 

Itidfield.  8.  D. — Bids  are  wanted  July  21  for  con- 
structing sewers  In  several  streets.  J.  S.  Huston, 
City  And. 

Youngstown,  O. — Bids  will  be  received  by  the  City 
Comrs.  until  July  19  for  grading,  dralng  and  im- 
proving Forest  Ave.  and  constructing  sewers  In  Him- 
rod  and  Foster  Sts.     C.  E.  Cross,  Clk. 

lies  Moinva,  la. — Bids  are  wanted  July  23  for  a 
12-ln.  vitrified  clay  pipe  sewer  on  E.  13th  St.  aud  a 
15-in.  vitrified  clay  pipe  sewer  on  E.  Washington  St.; 
also  on  July  24  for  a  12-lu.  vitrified  clay  pipe  sewer 
In  portions  of  16  streets.  J.  E.  Stout,  Chmn.  Bd. 
Pub.  Wks. 

Carthage,  N.  Y. — Plans  prepared  by  Brownell  & 
Eaton  for  tbe  West  Carthage  sewer  system  are 
stated  have  been  submitted  to  the  State  Bd.  of 
Health  for  approval. 

Columbia,  Mo. — The  City  Council  will  receive  bids 
until  July  22  for  furnishing  labor  aud  material  neces- 
sary to  construct  sewers  In  Dlsts.  Nos.  9  and  10. 
John  S.  Blcknell,  City  Clk.;  E.  B.  Cauthoru,  Engr. 
Probable  cost,  $4,000. 

W iliiiingtun,  Del. — Ch.  Engr.  J.  A.  Bond,  of  the 
Water  Bd.,  writes  that  the  contract  for  constructing 
a  concrete  sewer  (about  700  ft.  long)  iu  Brandywine 
Park,  has  been  awarded  to  Harry  A.  Miller,  617 
Shipley   St.,   Wilmington,  at  $5.66  per  lln.   ft. 

MeadviUe,  Pa. — City  Engr.  W.  A.  Doane  writes  that 
resolutions   have   been   passed   tor  the  construction 
of   sanitary   8-in.    sewers  on    Mercer   aud    West   Sts. 
Cost  about  $10,000. 

Derby,  Conn. — City  Clk.  John  W.  Larkin  writes 
that  bids  received  July  2  for  sewer  construction  have 
been  rejected  and  that  the  city  will  do  the  work 
under  the  supervision  of  the  Comr.  of  Streets,  Jas. 
J.  Sweeney. 

Mt.  Oilead,  O. — John  B.  Weddell,  of  Mansfield,  O., 
has  been  employed  as  Engr.  in  Charge  of  the  con- 
struction of  a  sewer  system  aud  purification  works 
for  this  place. 

Kendallville,  Ind. — Bids  are  wanted  July  15  for  the 
construction  of  a  sewer  on  Oak  St.  E.  P.  Lash, 
City  Clk. 

Canton,  O. — Bids  will  be  received  July  21  for  the 
following  quantities  of  "first  quality"  salt-glazed  vit- 
rified shale  sewer  pipe,  t.  o.  b.  Canton,  breakage 
and  inspection  guaranteed;  7,500  ft.  lain,  double 
strength,  2,000  ft.  15-ln.  d.  s.,  800  ft.  12-ln.  standard 
strength,  6,000  ft.  10-ln.  s.  s.,  45,000  ft.  8-in.  s.  s., 
and  8,500  ft.  6-lu.  s.  s.,  with  necessary   branches. 

Bids  are  wanted  Aug.  4  for  constructing  sanitary 
sewers  In  Dlst.  No.  1,  said  work,  15  miles  in  all,  to 
be  let  In  3  sections.  Blank  forms  of  bids  will  be 
furnished  by  the  City  Engr.  Plans  aud  specifications 
are  on  file  at  the  office  of  City  Kugr.  Phil.  H.  Weber. 

Quincy,  Mass. — The  City  Council  on  June  30  ap- 
propriated $60,000  for  sewer  extensions.  H.  Flood, 
City  Engr. 

Monticello,  Ind. — City  Clli.  W.  J.  Gridiey  writes 
that  bids  received  June  30  for  constructing  sewers 
Nos.  8,  9  and  10  were  rejected  and  new  bids  will  be 
opened  July  25. 

White  Plains,  A.  1'. — lilds  are  wanted  by  the  Vil- 
lage Bd.  of  Trus.  until  July  22  for  building  an  en- 
gine and  pump  house,  building  pump  well  or  suction 
chamber,  furnishing  and  setting  two  20-H.-P.  gaso- 
line engines,  2  triplex  power  pumps  of  500  gals,  per 
minute  capacity  combined,  together  with  all  neces- 
sary pipes  and  fittings  to  connect  and  operate  a  sew- 
age pumping  station  with  present  system  of  sewers. 
Peter  Paulding,   Village  Clk. 

Lockhart,  Tex. — Bids  will  be  received  until  about 
July  23  for  constructing  a  sewer  system.  Address 
the  Mayor. 

Oainesrille,  Qa. — It  is  stated  that  bids  are  wanted 
July   18  for  $20,000  sewer  bonds. 

Cincinnati,  0. — Kids  are  wanted  Aug.  2  by  the  Ham- 
ilton Co.  Comrs.  for  constructing  a  concrete  semi- 
circular arch  culvert  In  Ross  Run  Creek  on-  Carthage 
Pike;  also  for  constructing  a  concrete  semi-circular 
arch  culvert  in  Blo'idy  Run  Creek,  on  Carthage  Pike. 
Eugene  L.   Lewis,   Co.  Aud. 

New  York,  X.  Y. — Bids  are  wanted  July  18  for  the 
following  sewer  construction:  In  157th  St.,  222  ft., 
15-ln.  salt-glazed  vlt.  stoneware  pipe,  50  cu.  yds.  of 
rock  excavation,  etc.  In  W.  186th  St.,  180  ft.  15-in. 
salt  glazed  vlt.  stoneware  pipe,  425  cu.  yds.  of  rock 
excavation,  etc.  In  Wicker  PI.,  215  ft.  brick  sewer 
3  ft.  6-ln.x2  ft.  4-ln.,  1,260  ft.  15-in.  stoneware  pipe, 
1,925  cu.  yds.  rock  excavation;  also  for  12  receiv- 
ing basins.  Jacob  A.  Cantor,  Pres.  Boro  of  Man- 
hattan. 

Mansfield,  O. — Bids  are  wanted  July  18  for  the  con- 
struction of  2  sanitary  and  1  storm  water  sewers. 
D.   S.   Koontz,   City  Clk. 

De  Pere,  Wis. — Bids  are  wanted  by  the  City  Clk. 
until  July  26  for  the  construction  of  3  sewers,  20  to 
12  Ins.  In  diameter.  John  Cook,  Chmn.  Com.  on 
Sewers. 

East  Liverpool,  0. — Bids  are  wanted  July  15  for 
the  construction  of  6-ln.  sewers  on  Ravine  St.  and 
Thompson  Ave.  F.  H.  Croxall,  Secy.  Bd.  of  Sewer 
Comrs. 

Cleveland.  O. — Bids  are  wanted  July  15  for  the  con- 
struction of  sewers  In  Clement,  Crane,  DItton  and 
several  other  streets;  bids  are  also  wanted  until 
July  22  for  the  construction  of  sewers  in  Detroit 
antf  Prescott  Sts.  Chas.  P.  Salen,  Dlr.  of  Pub. 
Wks. 
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Olathe,  Kan. — Bids  are  wanted  July  15  for  con- 
structing lateral  sewers,  about  1,000  ft.  of  8-I11.  pipe, 
with   Y  connections,   etc.     S.   F.  Garwood,   City   Clk. 

Zaneaville,  0. — Bids  are  wanted  July  19  for  a  sewer 
in  Pierce  St.,  and  until  July  20  for  a  sewer  on  Harri- 
son St.     C.  W.  McShaue,  City  Cik. 

Fayette,  0. — Bids  are  wanted  July  21  for  construct- 
ing a  5-ln.  sewer  commencing  at  the  creeli  on  N.  Fay- 
ette St.  and  running  to  Fayette  and  Union  Sts.  Fred. 
L.  Bird,  Village  Clk. 

Long  Island  City,  L.  I.,  N.  Y. — Bids  will  be  re-' 
ceived  by  Jos.  Cassldy,  Boro.  Pres.,  until  July  24  for 
furnishing  labor  and  material  for  constructing  sewers 
in  portions  of  5  streets. 

Cincinnati,  O. — Bids  will  be  received  by  the  Bd. 
of  Pub.  Service  until  July  21  for  constructing  sewers 
and  drains  in  Slack  St.  and  Beresford  and  James 
Aves. :  .also  on  Aug.  4  for  constructing  sewers  and 
drains  in  numerous  streets.     Geo.  F.   Holmes,   Clk. 

Jefferaonville,  Inil. — Bids  are  wanted  Aug.  5  for  a 
sewer  804  ft.  long,  24-in.  tile  pipe  double  strength, 
with  3  manholes  and  4  catchbasins ;  average  cut  0  ft. 
Victor  W.  Lyon,  City   Engr. 

Abilene,  Kan. — Bids  are  wanted  Aug.  6  for  the  con- 
struction of  a  system  of  public  and  district  sewers, 
as  advertised  in  The  Engineering  Kecord. 

Norriatown,  Pa. — Bids  are  wanted  July  14  for  the 
construction  of  storm  sewers  in  several  streets.  John 
H.  Uex,  Chmn.  Sewer  Com. 

Cincinnati,  O. — The  Bd.  of  I'ub.  Service  has  ap- 
proved speoitications  for  an  ^il,OUO  trunk  sewer  to 
be  built  in  the  ravine  west  of  Torrence  Hoad. 

WelUvUle,  O. — H.  E.  Riggs,  of  Kiggs  &  Sherman, 
Toledo,  Is  stated  to  have  been  employed  as  Consulting 
Engr.  for  the  proposed  sewerage  system. 

Atkin,  Minn. — Geo.  Ralph  is  said  to  be  making  sur- 
veys for  the  40  miles  of  ditches  to  be  constructed 
this  year  in  Aitkin  Co.  by  the  order  of  the  State 
Drainage  Comn.,  Minneapolis. 

A'o»  Diego,  Vol. — The  City  Engr.  has  prepared  esti- 
mates and  plans  for  sewer  extensions  under  the  pro- 
posed bond  issue  for  the  part  of  the  city  south  of  N 
St.  and  west  of  Choilas  valley ;  the  total  length  of 
(j  to  20-in.  vit.  pipe  is  given  as  tO,iHi  ft.,  with  28 
flush  tanks,  and  212  manholes ;  estimated  cost,  $tiv,- 
081.  For  the  extension  In  the  northern  part  of  the 
city  the  estimate  calls  for  54,956  11.  of  0  to  12-in. 
vit.  pipe,  with  25  Hush  tanks,  and  144  manholes ;  esti- 
mated cost,  $09,012. 

Oneida,  N.  Y. — See  "Paving  and  Roadmaklng." 

Weat  llazleton.  Pa. — The  lowest  bids  received  for 
the  construction  of  a  sewer  system  are  stated  to  have 
been  from  Ludwig  Kramer  at  $7,819  for  the  stone 
arch  sewer  and  from  Chas.  Kehoe  at  $8,440,  $3,uuu 
and  $5,433  respectively  for  Sections  3,  4  and  5. 

UicksvUle,  O. — The  Council  has  adopted  a  resolu- 
tion providing  for  the  construction  of  a  sewer  from 
the  n.  w.  side  of  town  to  the  east  side,  5,700  ft. 

Mancheater,  Conn. — The  Directors  of  the  Manches- 
ter Sanitary  &  Sewer  Dist.  are  considering  a  plan  for 
sewers  for  the  Norm  End.     Estimated  cost,  ♦j..,    .j. 

Orafton,  N.  D.-^—A  vote  was  taken  at  the  recent  elec- 
tion in  favor  of  drainage  and  paving. 

Independence,  Mo. — See  "Paving  and  Roadmaklng." 

St.  Paul,  Minn. — Bids  are  wanted  July  17  for  con- 
structing sewers  in  Cook  and  Bellows  Sts.  R.  L.  Gor- 
man, Clk.  Bd.  Pub.  Wks. 

Ardmore,  Pa. — It  is  stated  that  bids  are  wanted 
Aug.  4  for  constructing  41  miles  of  pipe  sewers,  sew- 
age disposal  and  pumping  plant,  etc.  W.  E.  Barrett, 
Chamn.  Com.  Chester  E.  Albright,  Engr.,  Land  Title 
Bldg.,  Philadelphia. 

Orafton,  N.  D. — Bids  are  wanted  July  26  for  the 
construction  of  a  sewerage  system,  consisting  of  3,202 
ft.  of  main  sewer,  12,243  ft.  of  laterals,  35  manholes 
and  87  catch  basins.      BenJ.  A.  Provoost.  City  Aud. 

Schenectady.,  Af.  Y. — Local  press  reports  state  that 
bids  are  wanted  July  15  for  constructing  a  28-ln. 
sewer  in  Nott  St.  and  also  on  same  date  for  paving 
the  street. 

Waterbury,  Conn. — Bids  are  wanted  July  15  for  the 
construction  of  storm  water  condultil  In  3  streets.  R. 
A.  Cairns^  City  Engr. 

Kanaaa  City,  Mo. — Bids  are  wanted  July  16  for  con- 
structing sewers  In  Sewer  District  No.  148.  Robt. 
W.   Waddell,  City   Engr. 

Carbondale,  III. — Bids  are  wanted  July  21  for  con- 
structing a  sewerage  system.  Sewer  0,500  ft.  long, 
8,  10  and  12-ln.  pipes,  6  manholes,  flush  tank,  etc. 
P.   M.   Caldwell,    City  Clk. 

Weatflcld,  Mass.— It  Is  reported  that  bids  are  wanted 
about  July  19  for  the  construction  of  a  sewerage 
system;  appropriation  $105,000.  O.  B.  Parks,  Town 
Engr. 

Sjjra^cuse,  N.  Y. — Bids  are  wanted  July  14  for  fur- 
nishing materials  and  constructing  an  IS^ln.  pipe 
sewer  in   Fulton  St.     Geo.  J.  Metz,  City  Clk. 

Cincinnati.  O. — The  City  Engr.  estimates  the  cost 
of  constructing  a  sewer  In  Consldlne,  Murdock  and 
Hawthorne  Aves.  at  $14,583;  he  states  that  if  this 
sewer  Is  constructed  it  will  be  necessary  to  also 
construct  sewers  In  Bassett  and  Grand  Aves.,  mak- 
ing the  total  cost  $31,000. 

Morf/antown,  W.  Va. — Sewer  and  paving  bonds  to 
the  amount  of  $30,000  have  been  sold  by  this  city. 

Camden,  N.  J. — The  Street  Com.  has  instructed 
City  Engr.  Farnham  to  prepare  plans  for  sewers  for 
the  Line  Ditch  meadows.  It  Is  stated  that  the  cost 
of  said  sewers  may  be  $75,000. 
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Newark,  2i.  J. — The  following  bids  were  opened  June  26  for  building  Section  4,  2d  and  3d  Division,  of  the 
West  Branch  of  the  Joint  Outlet  Sewer.     Alexander  Potter,  150  Nassau  St.,  New  York  City,  Ch.  Engr. : 


Items  and  Quantities. 

24-ln.  pipe  sewer : 

0—6  ft.  deep,  3,215  ft 

0.  -10  ft.  deep,  6,990  ft 

10—14  ft.  deep,  1,390  ft 

14 — 18  ft.  deep,  870  ft 

18 — 22  ft.  deep,  50  ft 

24-ln.  C.  1.  pipe,  200  lbs.  per  ft.,  0 — 6  ft.  deep,  396  ft. 
22-ln.  pipe  sewer  : 

0—6  ft.  deep,  2,310  ft 

0—10  ft.   deep,   1,470  ft 

10 — 14  ft.  deep,  530  ft 

Manholes  ; 

10  ft.  deep  or  less,  44  ft 

10—15  ft.  deep,  27  ft 

15 — 20  ft.  deep,  2  ft 

Sheeting,  30,000  ft.  B.   M 

Rock  excavation,  1,000  cu.  yds 

Extra  concrete,  50  cu.  yds 

Extra  brick  work,  50  cu.  yds 

22-lu.   pipe   branches,   20 

24-ln.  pipe  branches,  50 

Asphalt  joints : 

On  22-in.  pipe,  600 

On  24-ln.  pipe,  1,000 

6-ln.  tile  drain,  1,000  ft 

Totals     

Lima,  O. — The  City  Council  has  sold  sewer  bonds 
to  the  amount  of  $50,000. 

Saranac  Lake,  X.  Y. — Village  Clk.  S.  A.  Miller 
writes  that  the  following  bids  were  opened  July  8  for 
constructing  approximately  43,405  ft.  of  6-in.  to  '24- 
in.  pipe  sewers,  with  130  manholes  and  12  flush  tanks ; 
the  trench  to  average  10  ft.  in  depth  and  be  exca- 
vated in  sand,  loam  and  rock  :  I'itzl'atrlck  &  Costeilo, 
I'iattsburg,  N.  Y.,  $52,455  (awarded)  ;  Albert  M. 
Banker,  Gloversville,  N.  Y.,  $64,871 ;  B.  Gafl'ney  & 
Sons,  Saratoga  Springs,  N.  Y.,  $03,019 ;  W.  H.  Cooke, 
Niagara  Falls,  N.  Y.,  $55,750. 

S<m  Juan,  P.  B. — City  Engr.  I.  A.  Canals  writes 
that  the  following  bids,  which  were  opened  June  20, 
were  both  rejected  by  the  Municipal  Council:  Bid- 
ders: A,  Larrinaga  &  Co.,  27  William  St.,  New 
York  City;  B,  Sucesores  A.  Mayol  &  Co.,  Allen  St., 
San  Juan:  2,800  ft.  8-in.  vit.  salt-glazed  sewer  pipe, 
A,  201^  cts.;  B,  21%  cts.  4,800  ft.  10-ln.  vit.  salt- 
glazed  sewer  pipe  A,  40  cts.;  B,  43  cts.  1,300  ft.  12- 
Inch  vit.  salt-glazed  sewer  pipe.  A,  51  cts.;  B,  57 
cts.  100  Y  pieces,  8  ln.x6in..  A,  94  cts.  each;  B, 
$1.26.  200  Ys,  10  in.x6  In.,  A,  $1.40;  B,  $1.69.  50  Ys, 
12x6,  A,  $1.85;   B,   $2.50. 

Eureka,  Cal. — City  Engr.  Frank  E.  Uerrlck  writes 
that  bids  were  opened  June  20  for  the  construction 
of  a  sewerage  system,  the  work  to  Include  57,000  ft. 
of  0  to  24-in.  pipe  sewers,  2,055  ft.  of  outfall  sewer, 
sectional  area  3ti-in.  in  diameter,  wood  stave  pipe; 
116  manholes,  and  71  lamp  holes;  the  trench  to  aver- 
age 0^/4  ft.  in  depth  aud  be  excavated  partly  in  sand 
with  some  water,  and  partly  in  clay  and  compact 
sand.  The  contracts  have  been  awarded  as  follows: 
To  Wm.  Heafey,  of  Oakland,  sections  2.  3,  4  and  5, 
at  $23,525.  $33,182,  $5,360  and  $5,950,  respectively; 
to  J.  Simpson,  of  Eureka,  sections  1  and  storm 
sewers,   for  $14,532.     Total,   $82,549. 

Brockport,  N.  Y. — Village  Clk.  H.  E.  McArthur 
writes  that  the  following  olds  were  opened  July  3 
for  the  construction  of  a  sewerage  system,  the  work 
to  Include  12=^/s  miles  of  pipe  sewers  4  to  18-ln.  In 
diameter,  123  manholes  and  52  flush  tanks;  also  about 
1  mile  of  storm  sewers  aud  disposal  works:  Casey  & 
Murray,  Rochester,  N.  Y.,  $63,403.36;  E.  H.  Dennis- 
ton  &  Co.,  Syracuse,  N.  Y.,  $04,825;  Holahan  & 
Kearns,  Rochester,  N.  Y.,  $05,095.01;  W.  W.  Read  & 
t:o.,  Niagara  Falls,  N.  Y.,  $08,000;  W.  H.  Cookman, 
Niagara  Fails,  N.  Y.,  $09,525;  Miller  &  Franklin, 
Niagara    Falls,   N.   Y.,  $73,150. 

BRIDGES. 

Marinette,  Wia. — The  Counties  of  Marinette,  Wis., 
and  Dickinson,  Mich.,  are  asking  for  plans  and  specl- 
iications  for  an  iron  bridge  to  be  built  across  Me- 
nominee River  at  Niagara.  Appropriation,  $10,000. 
-Address  J.  B.  Woods,  Amberg,  Wis. 

Highahoala.  Oa. — C.  M.  Harrison,  Clk.  Bd.  of  Comrs. 
&  Revenues,  Walton  Co.,  Monroe,  Ga.,  writes  that 
the  contract  for  constructing  a  375-ft.  steel  highway 
bridge  at  Highshoals  has  been  awarded  to  the  Vir- 
ginia Bridge  &  Iron  Co.,  Roanoke,  Va.,  for  $4,995. 
The  contract  for  the  stone  work  was  let  separately  to 
C.  M.   Howlson. 

San  Antonio,  Tex. — See  "Paving  and  Roadmaklng." 

Monticello,  III. — Contracts  will  be  let  July  22  for  an 
soft,  and  a  60-ft.  highway  bridge  on  stone  masonry. 
Plans  and  specifications  may  be  had  of  Ira  O.  Baker, 
Engr.,  Champaign.  111.,  or  of  the  Town  Clerks  In  Monti- 
cello  and  De  Land. 

Columbus,  O. — Co.   Surveyor  Henry  Maetzel  writes 
that  he  is  preparing  plans  for  2  bridges  to  cross  the 
railroad  tracks  on  Cleveland  Ave.     Contracts  will  be 
•let  after  Aug.  1. 

Ccfmden,  N.  J. — A  new  bridge  and  400-ft.  approaches 
win  probably  be  built  to  avoid  grade  crossing  at 
Phlla.  &  Atlantic  City  R.  R.  at  Broadway. 

Vickaburg,  Miaa. — See  "Government  Work." 

Son  Saha,  Tex. — Co.  Clk.  L.  W.  Rector  writes  that 
the  contract  for  constructing  a  bridge  between  San 
Saba  and  Burmwood  has  been  awarded  to  the  Midland 
Bridge  Co.,  of  Kansas  City,  Mo.,  for  $8,300  (bids 
opened  June  30). 

Walker,  Mtnn. — See  "Paving  and  Roadmaklng." 

Mauaton.  Wia. — Bids  are  wanted  Aug.  1  for  the  con- 
struction of  a  single  span  steel  bridge  across  Lemon- 
vvelr  Rlvor  on  Union  St.  ;  it  will  be  140  ft.  long,  with 
10-ft.  roadway  and  0  ft.  sidewalk.  R.  S.  JosUn,  City 
Clk. 


Tupperville,  Ont. — Bids  are  wanted  July  26  for  the 
construction  of  a  steel  drawbridge  across  Sydenham 
River  In  this  village.  Address  Archie  McArthur, 
Municipal  Cik.  Twp.  of  Chatham,  Tupperville. 

Tipton,  Ind. — Bids  are  wanted  by  the  Bd.  of  Comrs., 
Tipton  Co.,  until  July  26  for  building  10  small  steel 
bridges  and  2  small  stone  arch  bridges.  E.  Perry. 
Co.  Aud. 

Wilkesbarre,  Pa.- — Bids  are  wanted  July  26  for 
building  numerous  small  bridges,  mostly  stone.  In 
Luzerne  Co.     Geo.  R.  McLean,  Co.  Compt. 

Mansfield,  O. — Bids  are  wanted  July  18  for  con- 
structing a  bridge  across  Touby's  Run,  and  for  con 
structlng  2  arches  across  Rltters  Run.  D.  S.  Koontz, 
City  Clk. 

Boston,  Mass. — Bids  are  wanted  July  17  for  build- 
ing 2  masonry  abutments  for  Cambridge  bridge.  Pat- 
rick A.'  Collins,'  Chmn.  Cambridge  Bridge  Com.,  Bos- 
ton. 

Cambridge,  Mass. — It  is  stated  that  an  order  was 
voted  by  City  Council  for  a  loan  of  $100,000  for  the 
new  Cambridge  bridge. 

Chillicothe,  0. — Bids  are  wanted  July  21  for  fur- 
nishing all  material  and  constructing  the  substruc- 
ture for  a  bridge  to  be  built  over  Walnut  Creek  on  the 
MooresvlUe  and  Londonderry  road :  bids  will  also  be 
received  at  the  same  time  for  building  the  superstruc- 
ture of  said  bridge,  which  is  to  have  1  span  64  ft. 
out  to  out.      Harry  S.  Adams,  And.,  Ross  County. 

Chicago,  III. — Bids  are  wanted  Sept.  3  for  construct- 
ing the  substructure  of  18th  and  Loomls  St.  bridges 
across  Chicago  River,  both  bridges  to  be  of  the 
Scherzer  rolling  lift  design.  Thos.  A.  Smyth,  Pres. 
Bd.  of  Trus.,  Sanitary  Dist.  of  Chicago. 

New  Bedford,  Mass. — It  is  reported  that  the  Com- 
mon Council  has  adopted  an  order  for  a  special  ap- 
propriation of  $25,000  for  the  approach  to  the  park 
bridge. 

Sioux  City,  la. — I'ress  reports  state  that  City  Engr. 
Lewis  has  recommended  the  construction  at  once  of 
an  800-ft.  viaduct  on  Wail  St.  from  Fourth  to  Grand 
Sts.     Probable  cost,  $100,000,  to  be  borne  by  Ry.  Co. 

Kankakee,  III. — The  187-ft.  steel  wagon  bridge  over 
the  Iroqouis  River  at  Sugar  Island  Is  reported  washed 
away.     Cost,   $11,000. 

Waterloo,  la. — The  Black  Hawk  Co.  Supervisors  are 
reported  to  have  estimated  loss  by  recent  high  water 
as  $20,000,  20  bridges  having  been  washed  away. 

Toledo,  la. — It  is  stated  that  $20,000  is  needed  to 
replace  and  repair  bridges  wrecked  In  Tama  Co. 

Sand  Point,  Idaho. — Local  press  reports  state  that 
contracts  have  been  awarded  to  Geo.  S.  Deeks  &  Co., 
of  St.  Paul,  for  the  construction  of  46  piers  for  the 
steel  R.  R.  bridge  across  Lake  Pend  d'Orellle,  to  re- 
place wooden  trestle  bridge. 

Zeeland,  Mich. — Press  reports  state  that  the  Grand 
Rapids  Bridge  Co.  was  awarded  the  contract  for  con- 
crete arch  bridge  over  Black  River. 

Cambridge,  O. — Press  reports  state  that  the  Penn- 
sylvania R.  R.  bridge  north  of  here  has  been  washed 
from  its  abutments.  Several  street  bridges  are  also 
reported  washed  away. 

Zaneaville,  O. — It  Is  reported  that  over  50  Co. 
bridges,  ranging  In  length  from  10  to  100  ft.,  have 
been  destroyed  by  storm. 

St.  Paul,  Minn. — Press  reports  state  that  action  Is 
to  be  taken  to  compel  the  Chicago  Great  Western  R.  R. 
to  replace  the  State  St.  bridge  over  the  tracks  by  a 
steel  structure. 

Wakefield,  Can. — It  Is  reported  that  at  a  recent  vote 
of  the  township  It  was  decided  to  build  a  bridge  over 
the  Gatineau  River  just  above  Wakefield. 

North  Yakima  Wash. — It  Is  reported  that  ^  of  the 
$30,000  required  to  be  raised  by  citizens  to  secure 
terminal  grounds  for  the  Yaklma-Sunnyside  R.  R.  and 
to  build  a  bridge  across  Yakima  River  has  been  raised. 


W  City, 
$23,000 


bridge  bonds. 


sold 

Stewartville,  N.  J. — Press  reports  state  that  the  Bd. 
of  Freeholders  has  voted  to  Issue  $25,000  in  bonds  to 
replace  bridges  destroyed  by  flood. 
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Walll 4    Watk. — It  is  statt-d  that  K.  liorzoue  lias  ap 
piled  t0  tae  Conncil  for  a  franchise  to  build  a  draw- 


ShiShol 


■crow  Salmun   Itaj'.  tlie  trestle  to  extend  from 
ole  At«.  in  Kallard  west  aloni;  Second  Are.,  and 
would  runnwt  irltb  ::3d  Are.  in  Seattle. 

Oruayorf,  /^.--I>ress  reports  state  that  a  charter 
has  haca  sT*>>(ed  to  the  West  Klliabetb  &  Drarosburg 
.  COk,   wblrh  will   commence  the   erection  of   a 
acroas  tbe  Mononsa>>«l*  Klrec.     W.  T.   Pierce, 
McJwMspert.  I>rea. 

TarMil*.   Cam. — Press   reports  state  that   the  Ulen 
'    teliice    netir    ICosedale    is    to    be    thoroaghljr 


Damrittr.  IIL — BMs  are  wanted  July  IT  for  the  con- 
■tmriioD  of  a  steel  brtdxe  across  the  Vermillion  Itlver 
la  Kliswnrth  Park.      R.  K.  Lloyd.  City  Clk. 

HI.  Lomi*.  Ho. — Bids  will  be  received  by  the  Hd. 
Pub.  ImpruT.  until  July  29  for  the  construction  of  a 
storace  n>al  shed  and  steel  railroad  bridge  over  con- 
duit at  UUseU  I'Dlnt.     Hiram   I'blliips,  Pres. 

Lf  Kop.  .V.  v.- -It  is  reported  that  the  Highway 
Comrs..  are  In  favor  of  having  the  town  co-operate 
with  the  KulTaln  &  Itepew  Ky.  Co.  in  building  a  bridge 
over  the  (taika  Kiver  at  Main  St 

Coaut,  Jfoat. — I'ress  reports  state  that  the  Ravalli 
Co.  Clk..  Hamilton,  Mont.,  will  soon  let  the  contract 
for  rebuilding  Como  bridge. 

Orums^r  f'i7y.  /a.- — Press  reports  state  that  a  steel 
bridge  will  be  erected  over  Unck  Kiver.  2^  miles  from 
Hock  Valley. 

HonJo.  Trx. — It  is  rejMjrted  that  the  Comrs.  have 
authorized  the  Issue  of  #30.000  bonds  for  bridge  pur- 


Ctertetiari.  O. — The  Bd.  of  I*ub.  Service  has  been 
petltkuHd  to  Issue  f^OO.ouo  in  bonds  to  build  a  via- 
duct coonecling  the  end  of  Urandin  road  with  Delta 
Ave- 

Jolifl.  III. — It  is  stated  that  $12,000  will  be  needed 
to  repair  the  Red  Mill  wagon  bridge  over  Hickory 
Creek. 

Uockirftotl.  Tenn. — It  is  stated  that  the  Tennessee 
Ontral  11.  IC.  has  det-idfd  to  nut  a  ^-l-spau  steel  bridge 
over  the  Cumberland  Kiver  300  ft.  below  the  Hyde's 
Ferry  bridge.  Kstlmated  cost,  $150.oou.  J.  E.  Rodes, 
Gen.  Mgr..  Rockwood,  Tenn. 

Bmfalo.  \.  Y. — Bids  are  wanted  July  22  for  the 
coBstmctliin  of  the  substructure  and  approaches  for  a 
bascule  bridge  on  8.  Michigan  St..  as  advertised  in 
Tlie  Engineering  Record. 

Homr.  .V.  J'. — The  contract  for  constructing  a  bridge 
over  Mohawk  River  at  tl.  Domlnick  St.  has  been 
awarded  to  Owego  Bridge  Co..  Owego.  N.  Y.,  for  $14,- 
500. 

Buffalo.  .V.  v.-  Bids  are  wanted  July  22  for  the 
superstructure  of  a  bridge  on  South  Park  Ave.  over 
Caiefaovla  Creek.     Francis  G.  Ward,  Com.  of  imb.  Wks. 

Watkhtfiton,  I'a. — Press  reports  state  that  E.  Jay 
lama.  Lee  Urlmes  and  Jesse  Ciibson  have  been  ap- 
pointed viewers  to  pass  on  the  advisability  of  erect- 
ing a  new  county  bridge  over  like  Kun  Creek  in  West 
Pue  Run  Township. 

Caltlxill.  Idaho. — It  is  stated  that  bids  are  wanted 
Sept.  9  for  the  conxtrui-tlon  of  a  bridge  across  Fay- 
ette River,  to  be  .1,-.2  ft.  long.  16  ft.  wide,  of  2  spans. 
with  steel  tabular  piers.  J.  .\.  Bernard,  Chmn.  Bd. 
Co.  Comrs. 

PAVING  AND  ROADMAKING. 

Red  Bant.  \.  J. — The  contract  for  building  the 
Red  Bank  and  Oceanic  stone  road  has  been  awarded 
to  the  Rocky  Hill  Construction  Co.  at  72  cts.  i>pr 
sq.  yd.;  total,  $21,S60.  ' 

Jertru  CUy.  .V.  J.— The  Freeholders  of  Hudson  Co. 
have  sold  $66,000  bonds,  the  proceeds  of  which  are 
to  be  used  In  the  improvement  of  Paterson  plank 
road  from  Monroe  St.,  Hoboken,  to  Leonard  St . 
Jeraer  City  Heights. 

/-rod,  «.  n. — Press  reports  state  that  the  City  Coun- 
Fi,, "_  •hoot  to  'et  contracts  for  paving  Main  and 
Mill  8U„  probably  with  asphalt. 

.Veir  Bedford.  i/o«».— The  Council  has  adopted  an 
order  appropriating  $67,600  for  highways  and  streets. 

Hehenectady  K.  K.— The  Cltv  Clk.  writes  that  bids 
will  be  received  In  abont  30  days  for  the  paving  of 
College  St.  with  sheet  asphalt. 

Oo(«c»r«/c.  Flo.— The  City  Clk.  &  Treas.  writes 
that  on  July  1  It  was  voted  to  issue  $20,000  bonds 
for  the  erection  of  a  city  hall  and  for  paving. 

.^'yj2^L'''J—*c^^7  C'*-  ^*'  *•  Hinsdale  writes 
*??'  ."SPA  XS?  HP"^"  J?«»^'''K  contemplated  will  cost 
about  $160,000.     D.  C.  Breed,  City  Engr. 

Han  Anionio,  Tex — Asst.  City  Engr.  John  D  Rull 
man  write*  that  It  Is  contemplated  to  Issue  bonds 
'"the  amount  of  tVUm.^HH)  lor  more  asphalt  paving 
and  Iron  brldgea.  •  h        » 

Viektbarg.  lH—.—Ste  "Oovemment  Work." 
Waakimgton.  D.  C.  — Bids  are   wanted   July   26   for 
'^  .."'^  *"''    •■•**'    asphalt;    bids    are    also    wanted 
nntU  the  same  dale  for  paving  with   asphalt  block, 
aa  advertUed  In  The  Engineering  Record. 

PantmoKlh.  O.— Bids  are  wanted  Jnly  29  for  fur- 
niauag  materials  and  Uibor  necessary  for  the  im- 
provement of  a  portion  of  new  East  5th  St  •  ap- 
proximate   qnantllles:    9,649    sq.    yds.    paving,    hard 

2lS*"^.r"'?J..''„'*  „"^''^'«'  <™''t>-  "tc.  Frank  L. 
Hikes,   City  Clk.;  B.   C,   Bran,  City    Kngr. 

H'oe>«ra.  Jf«««. — The  Clly  Council  has  passed  li 
lU  second  reading  a  $10,000  loan  for  high  wSJS^    ' 

P,H'"wl-"*Jir  '"ll":"''^    *'     Addison.    Clk.    Bd.    of 
.  •:  7"-.^W"te«  that  the  contract  for  paving  Nor- 

l^bu^.^or'w.OoT  "'""'^  '"  *•  "  P"""-  "'  ^^ 
^^'^  ]i*"U—^%  '"   »'•'«'    that    bids   will    be    re 


Ct/mo.  o. — Village  Clk.  Clias.  U.  Kohrer  writes 
that  the  contract  for  7,700  sq.  yds.  of  paving  on  W. 
Fayette  St.,  has  been  awarded  to  T.  G.  .Mulligan,  of 
Lima.  O..  for  !fU.N«!>. 

TrtMtoH.  .V.  J. — East  Hanover  and  North  Warren 
Sts.  are  to  be  repaved  with  asphaltum  over  Bel- 
gian blocks  by  the  passing  of  a  resolution  appro- 
priating j;if>,000  to  repave  streets  and  carrying  with 
it  a   bond  issue  to  pnivide  the  money. 

Proria.  III. — It  is  stated  that  bids  are  wanted  July 
30  for  9,800  sq.  yds.  brick  paving,  5,950  cu.  yds. 
excavation,  5,800  lln.  ft.  curbing,  etc.,  on  Peoria  and 
Wisconsin  .\ves.  H.  K.  Beasley,  City  Engr. ;  E.  A. 
Furry,  I'res.  Bd.  Improv. 

OniHtsiillt:  (to. — It  is  stated  that  bids  arc  wanted 
July   18  for  $10,000  street  improvement  bonds. 

(Irrinrilli .  (). — It  is  stated  that  bids  are  wanted 
July  19  for  constructing  4  miles  of  the  Spencer  pike 
in  Allen  Township.     E.   Culbertson,  Co.  And. 

(  iiitrr  .sttM((ti«*!/,  <>■ — II  is  stated  that  bids  are 
wanted  July  24  for  grading  and  stoning  about  l.'i,2U0 
ft.  of  road  in  Eden  Township.  B.  N.  Halbedel,  Co. 
And. 

.^Iiinatun.  Ont. — Village  Clk.  Klehard  Code  writes 
that  the  contract  for  constructing  about  49.000  ft. 
of  granolithic  sidewalk  (bids  opened  July  2),  has 
been  awarded  to  the  Forest  City  Paving  Co.,  I/on- 
don.  Out.,  at  9%  cts.  per  sq.  ft.;  total,  $4,775. 

hiineatittr,  O. — Hi<ls  are  wanted  Aug.  1  for  con- 
structing sandstone  curbing  and  brick  sidewalks  on 
Fair  Ave.     H.   T.   Mechllng,    City    Clk. 

.vpriiiy/filj,  O, — Bids  are  wanted  July  2S  for  the 
following  kinds  of  street  work  as  required  bv  the 
city  from  Aug.  1,  1002,  to  Nov.  1,  1903:  arflflclal 
stone,  combined  curb  and  gutter;  limestone,  sand- 
stone and  freestone  curbing;  crosswalks,  brick  and 
cement   sidewalks,   etc.     R.   N.   Lantz,   City  Clk. 

KntiKas  Villi.  Mo. — liids  are  wanted  July  21  for  the 
construction  of  curbing  on  numerous  streets.  Uobt. 
W.  Waddell,   City   Engr. 

Iliillltnni) .  Md. — Hirts  are  wanted  July  10  for  grad 
ing,  curbing  and  paving  with  wooden  blocks  a  por- 
tion of  Calvert  St.:  also  until  same  date  for  grad- 
ing, curbing  and  paving  with  cobblestones  portions 
of  Montford  Ave.  and  Brunt  SI.  B.  T.  Feiiiiall  Cltv 
Engr. 

lioslon,  1/U8«. — The  Mass.  Highway  Comrs.  have  an 
nounced  the  apportionment  of  $500,000  for  highway 
construction,   and    maintenance  of  State   roads. 

Pembroke,  Ont. — Bids  are  wanted  July  lit  for  build 
lug  a  macadam  road  on  Pembroke  and  McKay  Sts.; 
also  for  building  granolithic  pavements  on  said 
streets.     W.   H.    Bromley,    Chmn.   Pub.    Wks. 

Buffalo,  X.    Y. — Local   press   reports  state   that   the 
I'ark   Comrs.    will    receive   bids  on   July   16  for  mac- 
adamizing the  north  drive  in  Riverside  Park;  length 
1,154   ft.;   width,    35   ft. 

(nion,  A.  ,/. — Bids  will  be  received  bv  Kmil  Bautz. 
Jr.,  Town  Clk.,  July  21,  for  paving  a  portion  of 
3d  St.  with  brick  and  a  portion  with  asphalt,  curb- 
ing to  be  reset  at  the  present  grade. 

itanafieUl,  0.--I{ids  .Tre  wanted  July  IS  for  Improv- 
ing Prospect  alley  and  Hedges  St.  D.  S.  Koontz, 
City  Clk. 

iVeic  York,  A.  1  . — Kids  are  wanted  July  18  lor  regu- 
lating and  repaying  \vilh  asphalt  on  present  pave- 
ment relald  as  foundation  In  numerous  streets;  fii  all 
there  will  be  required  about  63,471  sq.  yds  of  as- 
phalt, Including  binder  course,  and  31,640  lln.  ft  of 
new  curbstone,  furnished  and  set.  Jacob  A  t'antor 
Pres.  Boro.  of  Manhattan. 

Korth  Adams.  Mittx. — I. Ids  are  wanted  July  23  for 
.tbout  2,300  sq.  yds.  of  yitritied  brick  paying',  ns  ad- 
vertised in  The  Engineering  Record. 

Boston,    .Mass.-    itids    are    wanted    July    19    at    the 
Bureau  of  Yards  &  Docks,  Navy  Dept.,  Washington 
D.    C,   for  constructing   yitrlfled   brick,   concrete  and 
granolithic    pavements    at    the    Navy    Yard,    Boston 
Mordecal  T.   Ilndlcotl,    Ch.  of  Bureau. 

Cleveland.  (). — Local  press  reports  state  that  the 
contract  for  improving  Euclid  Road  between  Colla- 
mer  St.  and  Euclid  Creek,  has  been  awarded  to 
Thos.  J.  McManus  for  $52,750. 

.St.  Paul,  Minn. — The  lid.  of  Aldermen  has  anproyed 
the  measure  providing  for  the  paving  with  sand- 
stone- of  W.  7th  St.,  from  Kamsey  to  Tiiscarora.  The 
total  cost  of  the  work,  not  including  the  street  car 
company's  portion  inside  the  tracks,   will  be  $98,416. 

Hay  Cilii.  Mich-  'i'he  Common  Cmincil  has  voted  in 
favor  of  paving  a  portion  of  Center  Ave.  with  bi- 
tuminous macadam. 

ifonfreol^  Our.—The  Finance  Com.  has  decided  to 
vote  $27,000  for  the  laying  of  permanent  sidewalks. 

miUdale,  .Mich. — The  contract  for  paying  3  streets 
Is   stated    to  have  been   let   to  W.  J.    Berry    of  Bel- 

'®iff'  °e,  ^\  '"'*  •*'*'  "'  *J'^5  P*'"'  89-  yd.  for  Metro 
^l'^").  ^^°^^  on  a  concrete  foundation.  Total  about 
$24,000. 

CinelnnaH.  0.~The  lid.  of  Pub.  Service  lias  ordered 
the  City  Engr.  to  snhmit  plans  and  estiniatcR  for 
the  improvement  of  Fern  and  May  Sts.   with  asphalt. 

,  •''■'■"JT'  '.'"'•  !<■■!■- rhe  ltd  of  Boulevard  Comrs. 
l'?J'«'JSJ,"l'"'  ""P  •*?•  °'  Freeholders  that  It  will  need 
$140,000  to  maintain  the  boulevard  for  the  fiscal  year 
commencing  Dec.   1  next. 

.Vcic  York,  A.  V.-  The  Bd.  of  Estimate  &  Appor- 
tionment on  July  8  approved  the  following  im- 
provements: To  paVe  with  asphalt  B.  19lh  St.,  Flat- 
bush,  at  a  cost  of  $14f)00:  to  pave  with  granite  on 
Hamburg  Ave.,  Brooklyn,  at  a  cost  of  $31, .300-  to 
regnlate  and  grade  the  Grand  Boulevard  and  Con- 
course from  E.  161st  St.  to  Mosholu  Parkway  at  a 
cost  of  $l,0.52,l.-vt,  and  to  pave  Cauldwell  Ave.  with 
asphalt  from  E.  lOlat  St..  to  Westchester  Ave  at 
a   cost  of  $33,000. 

PhUntleljihia,  Pii. — Local  press  reports  state  that 
the  Bureau  of  Highways  will  receive  bids  on  July  22 
for  a  large  amount  of  grading,  paving,  regrading  and 
macadamizing.  " 


Ottauit.  Ont. — Local  press  reports  state  that  the 
contract  for  asphalt  paving  has  been  awarded  to  the 
Canadian  Asphalt  Co.,  of  Ottawa,  at  $9,248  for  Clar- 
ence St.  and  $8,5.')8  for  St.  Patrick  St.;  the  price 
l)er  sq.  yd.   Is  said  to  be  a  little  less  than  $,3. 

Portland.  On-. — The  City  Ciuncli  has  passed  an 
ordinance  for  the  improvement  of  4th  St.  at  a  prob- 
able cost  of  $28,598. 

Ilalliuiore.  ild. — The  County  Comrs.  have  passed  an 
order  directing  Roads  Engr.  W.  W.  Crosby  to  pre- 
pare spcclflcatlons  for  the  construction  of  Park 
Heights  Ave.  extension,  for  a  distance  of  about  5 
miles. 

Jilliiii,  Tenn. — Bids  are  wanted  July  21  for  grad- 
ing and  macadamizing  certain  streets,  as  advertised 
In  The  Engineering  Uecord. 

Bids  are  wanted  Aug.  1  for  the  purchase  of  $10,000 
paving   bonds.      Jack    Smith,    Mayor. 

I'Onie,  A.  V. — The  Council  has  ordered  about  10,000 
sq.  yds.  of  paving  on  one  street;  work  to  be  done 
as  soon  as  plans,  etc.,  can  be  prepared. 

Three  liirirs.  Mich.— The  City  Council  has  under 
consideration  the  question  of  Issuing  $25,000  bonds 
for  paying  purposes. 

NushrUh.  Ttnn. — I'ress  reports  state  that  the  Supt. 
of   the  ^Vorkhonse  Comn.,   has  been  directed  to  our- 


chase  a  portable  rock  crusher. 


fenterviUe,  Ind. — Dids  are  wanted  July  24  for  40 
'^M^  **'!,■„"•  "J,  cement  or  yitrlfled  brick  walks.  Edwr 
King,  Town  Clk.  «-■"". 

Sheboygan,  Wis. — Bids  are  wanted  July  19  for  2- 
100  sq.  .yds.  brick  paving  and  510  lln.  ft.  of  stone 
curbing  on  U-in.  concrete  foundation;  also  2.100  so 
yds  6  in.  cedar  block  (Instead  of  brick)  on  same  foun- 
dation.    C.    U.   Boley,   City   Engr. 

Kansas  City,  Mo. — Bids  are  wanted  July  16  for  pav- 
ing portions  of  3  streets  with  asphalt.  Kobt  Wad- 
dell, City  Engr. 

Brooklyn,  N.  1'.— Bids  will  be  received  by  J  E 
Swanstrom.  I'res.  Boro.  of  Brooklyn,  until  July  23  for 
about  115,305  sq.  yds.  of  asphalt  paving,  lb,815  so 
yds.    macadam  and   71,658   lln.   ft.    of   new   biuestoiie 

Warren  Pa.—The  proposition  to  issue  $20,000  bonds 
tor  street  paving  is  reported  to  have  carried. 

ayracuse,  A.  Y. — Bids  are  wanted  July  14  for  nav 
ing  Oak  St.  with  asphalt.     Geo.  J.  Metz    City  ak 

Jersey  City,  N.  J. — Bids  are  wanted  by  the  St  & 
\\ater  Comrs.  July  1.0  for  the  improvement  of 
^Z^'^i  ^"^r  ^^  ^''■.'"*'•  °^  B<='S'«°  Pavfng"  and 
'r    BoiSton    Clk"     '^""■"^'""'^    ^'"    »>«    required.     Geo 

Toledo,  O.— Bids  are  wanted  Aug.  11  for  furnishing 
the    necessary   labor  and   material    for    the   ImprSve- 
•1','' ,?,'  Walbridge  Ave.  by  paving  the  central  26  ft 
with  block.     Chas.   H.    Nauts,   City  Clk. 

St.  Louis,  Mo. — Bids  will  be  received  by  the  Bd  of 
Pub  Improv.  until  July  29  for  paving  portion"  of 
.«  streets   with   vitrified  paying  brick.     Hiram  Phil- 

of^i\\'i"'n^'\f^\r^^H  "■','*  ^^  received  at  the  office 
of  the  Bd.  of  Pub.  Service  on  July  22  for  navini? 
Cassett  Alley  with  brick;  also  on  Aug:  5  fo?  pav^ 
Ing  Forest  Ave  with  macadam,  Hilloway  Ave 
with  brick-  and  Eggleston  Ave.  with  granite  block. 
Geo.    b .   Holmes,   Clk. 

Ilinlini  Harbor,  Mich.— City  Clk.  Willard  J.  Banyon 
wTites  that  the  contract  for  about  11,500  sq  /ds 
of  asphalt  paving  (bids  opened  July  7),  has  been 
awarded  to  the  Barber  Aspfialt  Paying  Co.,  Chicago, 
at  $1.9a  per  sq.  yd.  The  Western  Paying  &  Suppi^ 
(  o..   of  Indianapolis,  bid  $2.00  on  this  contract. 

,„{*"ff"'"'  *;•  ,^' :3:BJds  are  wanted  by  the  Dept.  of 
I'ub.  Wks.  July  22  for  paving  Berlin  St.  with  vari- 
ous kinds  of  pavement,  of  which  speciflcatious  are 
on  (lie  with  Francis  G.  Ward,  Comr.  of  Pub.  Wks 

llosion,  .1/uss.— Warren  Bros.  Co.,  143  Federal  St 
are  laying  an  experimental  piece  of  bituminous  mac- 
adam waterproof  pavement  on  Hancock  St  between 
Derne  and  Mt.  Vernon  Sts.,  which  is  a  steen  erade- 
a   10-year  guarantee  is  given. 

.hit'-"''",!'  {'■","*■  ■'n—t'lty  Engr.  T.  K.  Warriner  writes 
that  all  bids  opened  July  7,  for  17,454  sq.  yds.  of 
vit.  brick  paving,  were  rejected  on  account  of  ir- 
regularities, and   new  bids   will  be  received  July   18. 

Imrtnport.  /a.— Bids  are  wanted  July  13  for  about 
^.3., I    sq.   yds.   of   brick   paving.      Thos.    .Murray,   City 

'^eliencctadii,  N.  r.— See  "Sewerage  and  Sewage  Dis- 

,   ("'{yj"'"!!'!,;  ^0.— It  is  stated  that  bids  are  wanted 
July  16  for  6,370  sq.  yds.  of  macadam  pavement  and 
also  for  constructing  sewers  In  District  No.  22      H 
H.  Pendleton,   City  Engr. 

.Marinette.  Wis. — Bids  are  wanted  July  31  for  a 
macadam  pavement  on  Marinette  Ave.  D.  J.  Mada- 
gin,    Chmn.    Pub.    Wks. 

Long  Island  City.  L.  I.,  N.  Y.— Bids  will  be  received 
by  .lo.s.  (  assidy,  Pres.  Boro.  of  Queens,  July  24,  for 
paving  several  streets  of  the   borough   with  asphalt. 

Oneida,  N.  Y. — Bonds  to  the  amount  of  $25,000  have 
been  voted  as  the  city's  share  of  the  cost  of  paving 
Main  St.  and  Lenox  Ave.,  and  $5,000  toward  the  con- 
struction of  the  north  and  west  side  trunk  sewer. 

arafton.  A'.  D. — See  "Sewerage  and  Sewage  Dis- 
posal. 

Emeryville,  Cal. — Local  press  renorts  state  that 
the  following  bids  were  opened  recently  for  the  Im- 
provement of  San  Pablo  Aye.,  Park  Ave.,  Adeline 
St.  Magnolia  St.  and  .  Peralta  St.:  Bidders-A, 
Hntrhliison  Ransome  &  Co..  of  Oakland;  B.  J.  S. 
P-'V.S!!""i;  "f  *^""  Francisco:  Grading.  A.  $5,228:  B, 
Ir'fll-  ^'"■J'J'I.^-.  A.^ $1,528:  B.  $2,292.  Gutters  A 
$5.1)08;  B,  $7,644.  Crosswalks  A.  .|1,676:  B  $1,183 
^lo'7'*'''»-  A.  •'i!3.550;  B  $,3,101.  Bridges,  A,  $,327;  B, 
|4a206f'B,"$'^OJO^"«'   *-'*'-''''*^    ^'   *^0'»28-      Total,    A, 
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Detroit,  Mich. — Secy.  Dept.  of  Pub.  Wks.  Uobt.  Ogg 
writes  that  paving  contracts  for  which  bids  were 
opened  June  30,  have  been  awarded  as  follows:  Bu- 
chanan St.,  to  Thos.  J.  Kennedy,  of  Detroit,  at 
$2.00  per  sq.  yd.  for  brick  paving  with  Berea  curb, 
total  $3,514;  Woodbrldge  St.,  to  Henry  Merdian  t;o., 
Detroit,  at  $2.11  per  sq.  yd.  for  brick  paving  with 
Medina  curb,  total  $3,106;  Madison  Ave.,  to  Jofin 
McLoughliu  &  Co.,  Detroit,  at  $1.59  per  sq.  yd.  for 
cedar  block  paving  with  Medina  curb;   total,   $2,3U4. 

Asldiind.  11  is. — City  Engr.  .M.  T.  Dozer  writes  that 
the  following  bids  were  opened  June  25  for  17,03X 
sq.  yds.  of  asphalt  paving:  Ellis  Ave.— Western  Pav- 
ing &  Supply  Co.,  Milwaukee,  at  $2.22  for  paving 
and  84  cts.  for  Kettle  Klver  curb,  total  $7,041;  for 
paving  other  thau  Ellis  Ave.,  $2.21,  and  16  cts.  for 
resetting  curb,  total  $34,234.  Barbsr  Asphalt  I'av- 
lug  Co.,  Chicago,  at  $2.19  for  ail  paving,  Kettle 
River  curb  on  Ellis  Ave.  at  80  cts.,  total  for  Ellis 
Ave..  $7.4.'i7  :  resetting  curb  at  15  cts.,  total  for  pav- 
ing other  than  Ellis  Ave.,  $33,882 

Albany,  N.  Y. — State  road  contracts  lu  Monroe 
County  have  been  awarded  as  follows:  W.  Henri- 
etta road  to  Anderson,  Thomas  &  Brown,  of  Glens 
Falls,  for  $52,200;  Scottsvlile  road,  to  John  Dun- 
fee  &  Co.,  Syracuse,  for  $17,990;  Clifton  road,  sec- 
tion 1,  to  John  Dunfee  &  Co.,  for  $28,757;  Scotts- 
vlile, road,  section  2,  to  Anderson,  Thomas  &  Brown, 
for  $55,555;  Webster  road,  sections  3  and  4,  to  Harry 
L.  •  Smith,  Long  Island  City,  for  $45,000.  The 
contract  for  building  Lestershire  road,  Broome 
County,  has  been  awarded  to  John  Dunfee  for 
$26,000. 

Jersey  City,  N.  J. — Bids  for  paving  were  opened 
July  8  as  follows,  in  each  case  being  per  cent,  on  the 
engineer's  estimates  :  a,  Garfield  Ave.  and  Wilkinson 
Ave.  ;  b.  Pavonia  Ave.  :  J.  M.  Shaniey,  Jersey  City,  u 
95.  h  92 ;  Wm.  Ormsby.  Jersey  City,  a  95.  b  90 : 
Henry  Byrne.  Jersey  City,  a  87^,  b  99  ;  P.  Tumulty, 
Jr..  Jersey  City,  a  86,  b  83  (awarded)  ;  M.  T.  Con- 
nolly Co.,  Jersey  City,  a  84"4  (awarded),  b  97;  E.  W. 
Conlon,  .Jersey  City,  b  84.  The  engineer's  estimate 
on  the  principal  items  was  as  follows  :  Garfield  Ave. 
and  Wilkinson  Ave. — Earth  excavation,  4,760  cu.  yds. 
at  30  cts.  per  cu.  yd. ;  rock  excavation.  230  cu.  yds 
at  $2  per  cu.  yd.  ;  Belgian  paving.  21,200  sq.  yds.  at 
$1.25  per  sq.  yd.  ;  curb  stone.  7,800  lin.  ft.  at  65  cts. 
per  ft.  ;  fiagglng.  3.300  sq.  ft.  at  15  cts.  per  sq.  ft. 
Pavonia  Ave — Earth  excavation.  270  cu.  yds.  at  10 
cts.  per  cu.  yd.  ;  Belgian  paving.  1,822  sq.  yds.  at  $1.25 

>er  sq.  yd.  ;  550  lln.  ft.  stone  curb  at  65  cts.  per  lin. 

't ;  1,800  sq.  ft.  fiagglng  at  15  cts.  per  sq.  ft. 


?; 


POWER    PLANTS,   GAS  AND   ELECTRICITY. 

Parkershurg.  \V.  Va. — The  City  Council  is  stated  to 
have  granted  the  Hocking  Valley  Gas  Co.  permission 
to  pipe  natural  gas  through  the  streets  of  the  city  and 
to  residences  and  business  places. 

yew  Haven,  Conn. — The  Directors  of  the  New  Ha- 
ven Gas  Light  Co.  are  reported  to  have  voted  to  Issue 
about  $750,000  bonds  to  be  used  in  betterments  and 
extensions,  mainly  in  this  city. 

Steelton,  Pa. — A  charter  Is  reported  to  have  been 
granted  to  the  Home  Electric  Light,  Heat  &  Power 
Co.,  of  Steelton,  with  a  capital  of  $1,000.  Incorpo- 
rators ;  Arthur  P.  Kupley  and  W.  B.  Boyd,  Carlisle, 
and  Stephen  J.  Boyd,  Steelton. 

Danville,  Ky. — The  City  Council  Is  stated  to  have 
appointed  a  committee  composed  of  Dr.  J.  C.  Bogle, 
E.  R.  Dllehay  and  W.  G.  Dunlap  to  Investigate  ways 
and  means  tor  the  building  of  an  electric  light  plant. 

Vynthiana.  Ky. — The  Cynthiana  Electric  Light  Co. 
is  stated  to  have  filed  amended  articles  of  incorpora- 
tion with  the  Secretary  of  State  providing  for  an  in- 
crease of  its  capital  stock  from  $33,000  to  $50,000  for 
the  purpose  of  enlarging  its  plant. 

Elyria,  O. — The  American  District  Steam  Co.,  of 
Lockport.  N.  Y.,  Is  stated  to  have  secured  the  contract 
for  Installing  a  heating  plant  at  Elyria  for  the  Elyria 
Gas  &  Electric  Co.,  for  about  $40,000. 

Ada,  O. — The  Ada  Hot  Water  Heat  &  Lighting  Co. 
Ig  reported  organized,  with  a  capital  of  $50,000. 
Morris  Myers,  Pres.,  Forest. 

Howling  Green,  0. — The  Co.  Comrs.  are  reported  to 
be  considering  the  question  of  installing  a  heating, 
lighting  and  power  plant. 

New  Decatur,  Ala. — See  "Electric  Railways." 

Montclair,  Colo. — The  branch  power  house  of  the 
Denver  Gas  &  Electric  Co.,  In  Montclalr,  Is  stated  to 
have  been  destroyed  by  fire  June  27. 

Grand  Island.  Neb. — City  Engr.  C.  A.  Baldwin 
writes  that  there  will  not  be  anything  done  toward 
securing  a  municipal  electric  light  plant  until  next 
spring,  when  It  Is  probable  a  vote  or  the  people  will 
be  taken  on  the  matter. 

ChU'ago,  III. — A  press  report  states  that  the  Wells 
Bros.'  Co..  Glrard  Bldg..  Philadelphia,  Pa.,  have  se- 
cured a  $6,000,000  contract  to  erect  a  group  of  build- 
ings for  the  Metropolitan  Heat,  Light  &  Power  Co., 
in  Chicago.  Ten  buildings  will  be  Included  In  the 
plant,  which  will  cover  an  area  of  over  14  acres. 
The  buildings  will  all  be  of  brick  and  stone,  of  fire- 
proof structural  steel  construction  and  will  be  fitted 
up  with  the  latest  mechanical  devices. 

nitiraloirn,  la. — G.  W.  Pardey  Is  stated  to  have 
secured  a  franchise  for  an  electric  light  plant. 

UontUiello.  Minn.— See  "Water." 

Dalton,  Ga. — The  Mayor  writes  that  the  contract 
for  constructing  an  electric  light  plant  complete  has 
been  awarded  to  the  Standard  Electric  Co.,  of  Char- 
lotte, N.  C,  for  $10,685. 

La  Grande,  Ore. — See  "Water." 

Pinckneyville,  111. — City  Clk.  Peter  J.  C.  Hamm 
writes  that  the  proposition  to  grant  a  franchise  for 
electric  lighting  was  defeated  at  the  election  held 
July  5  ;  also  that  the  City  Council  has  decided  to  put 
In  an  electric  light  plant  at  a  probable  cost  of  $10,000, 
and  bids  for  same  will  be  asked  In  a  few  weeks. 


ELECTRIC   RAILWAYS. 

Jacksonville,  Fla. — The  City  Council  has  granted 
D.  W.  Eschldge,  R.  R.  Robinson  and  associates,  a  fran- 
chlse  to  construct  a  railway  beginning  at  Clay  and 
West  Bay  Sts.  with  a  terminus  at  Moncrlcf  Springs. 

Oneida,  A".  V. — The  Oneida  St.  Ry.  Co,  is  reported  to 
have  filed  with  the  Secy,  of  State  a  statement  of  Its 
Intention  to  extend  its  line  from  Oneida  over  the 
Seneca  turnpike  to  Vernon,  Westmoreland,  Klrkland, 
Clinton  and  over  a  portion  of  the  Mohawk  Valley  R. 
R.  tracks  to  New  Hartford  and  Ijtlca. 

Bristol,  Va. — The  City  Council  Is  stated  to  have 
granted  a  franchise  to  the  Bristol  Belt  Line  By.  Co. 
S.  M.  Vance.  Supt.,  15rlst<!l.  Tenn. 

i'anistfo,  N.  Y. — The  Canlsteo,  Jasper  &  Woodhull 
By.  Co.  has  been  incorporated,  with  a  capital  of  .$250.- 
000,  to  construct  and  ojjerate  an  electric  railroad  13 
miles  long  from  Canlsteo  to  Jasper.  Directors  :  Les- 
lie D.  Whiting.  Canlsteo  ;  Thos,  Shannon,  Bath  ;  and 
I).   C.    Hunter,  of  Jasper. 

Beaver  Falls,  Pa. — B,  A.  Whiteside,  of  Beaver  Falls, 
Is  reported  Interested  In  the  construction  of  an  elec- 
tric railway  from  Beaver  Falls  to  Bochester, 

Uatavia,  O. — The  Council  is  stated  to  have  granted 
a  franchise  to  the  Cincinnati,  Georgetown  &  Ports 
mouth  Electric  B.   B.  Co. 

Saginaw,  .Mich. — The  linlon  Traction  Co.,  of  Sag 
Inaw,  Is  reported  incorporated  by  W.  T.  Godfrey,  F. 
H.  Farnham,  Emory  E.  I'errln  and  others,  of  Detroit, 
with  a  capital  of  $.>0,000,  to  construct  a  railway  from 
Saginaw  to  Flint  and  Vassar. 

Hackcttstoirn,  A.  J. — The  I'laston  &  Washington 
Traction  Co.  Is  reported  to  have  applied  for  a  fran 
chlse  in  Hackettstown.  It  Is  stated  that  the  com- 
pany proposes  building  a  trolley  road  from  Phillips- 
burg  to  Hackettstown,  24  miles,  and  from  Belvidere 
to  Clinton,  20  miles. 

Elkhart,  Ind. — The  Winona.  Warsaw,  Elkhart  & 
South  Bend  Electric  Kv.  Co.  is  reported  organized, 
with  a  capital  of  $400,000.  It  Is  stated  that  the  first 
portion  of  the  road  to  be  constructed  will  be  from 
Elkhart  to  Napiianee,  a  distance  of  20  miles.  Incor- 
porators :  SamI,  F.  George,  Dayton,  O. ;  Geo,  W. 
Scott,  Troy,  O.,  and  others. 

Havana,  Cuba. — W.  H,  Park  and  H.  G.  Hamilton, 
of  Youngstown,  O. ;  W.  McDonald  &  Co.,  Chicago, 
111.;  H.  Whipple,  New  York,  N.  Y.,  and  others,  are 
stated  to  have  secured  a  franchise  to  construct  and 
operate  electric  railway  lines  through  Havana.  The 
concessions  are  estimated  to  be  valued  at  $25,000,000. 

Presque  Isle,  Me. — The  Aroostook  \alley  B.  E.  Co. 
has  been  Incorporated,  with  a  capital  of  $100,000,  to 
construct  a  standard  gauge  line  to  be  operated  by  elec- 
tricity or  compressed  air,  between  Presque  Isle,  Wash- 
burn and  Mapleton,  12  miles.  Incorporators;  Arthur 
B.  Gould  and  Jas.  L.  Wellington,  of  I'resque  Isle ; 
Wlnfield  J.  Cowse,  of  Washburn,  and  others. 

Palmyra,  N.  Y. — The  Newark  &  Marlon  R.  R,  Co. 
is  stated  to  have  petitioned  the  Highway  Comrs.  tor  a 
franchise. 

Kansas  City,  Mo. — The  Metropolitan  St.  Ry.  Co. 
proposes  to  construct  a  new  electric  power  plant. 
Engrs.  In  Charge,  Ford,  Bacon  &  Davis,  1500  Grand 
Ave.,  Kansas  City. 

Ventura,  Cat. — The  directors  of  the  Ojal  Valley  Ry. 
Co.  are  reported  to  be  considering  the  question  of 
changing  Its  line  to  electricity  and  extending  the  line 
to  Matillja  Hot  Springs,  a  distance  of  10  miles.  J.  H. 
Chaffee,  of  Ventura,  and  J.  H.  Adams,  of  Los  Angeles, 
are  among  the  directors. 

niverside.  Cat. — The  San  Bernardino  Valley  Trac- 
tion Co.  is  reported  to  be  preparing  to  extend  its  line 
to  Riverside.     I.  H.  Curtis,  Mgr.,  San   Bernardino. 

Washington,  D.  C. — The  Washington  Electric  B.  B. 
Co.  Is  reported  to  be  planning  a  power  house  addition 
to  cost  $100,000.  Sunderland  Bros.,  Engrs.  &  Archts.. 
L2th  and  G  Sts.,  N.  W. 

St.  Louis,  Mo. — The  St.  Louis  &  Suburban  Electric 
Ky.  Co.  Is  reported  reorganized.  It  Is  stated  that  it 
Is  proposed  to  issue  $7,500,000  bonds,  covering  all  the 
Indebtedness  of  the  old  company  and  leaving  a  surplus 
of  over  $1,500,000  for  Improvement  and  extension 
purposes,  which  will  be  expended  at  once.  Saml.  M. 
Kennard,  Pres. 

New  York,  N.  Y. — The  Bapld  Transit  Comn.  Is 
stated  to  have  passed  favorably  on  the  application  of 
the  New  York  &  New  Jersey  R,  R.  Co.  for  a  franchise 
to  build  an  underground  railroad  from  a  terminal  at 
Christopher  St.  to  the  ft.  of  Morton  St.,  to  connect 
with  the  trolley  tunnel  which  it  Is  building  under  the 
North  Blver. 

New  Philadelphia,  O. — The  Councils  of  New  Phila- 
delphia and  Strasburg  are  stated  to  have  granted  fran- 
chises to  the  Genton  &  Akron  B.  R.  Co. 

Geneva.  O. — The  Village  Council  is  stated  to  have 
granted  the  Cleveland,  Palnesvlile  &  Ashtabula  By. 
Co.  a  franchise  to  construct  an  electric  line  on  East 
and  West  Main  Sts. 

Springfield,  0. — The  Bd.  of  Pub.  Affairs  has  granted 
a  franchise  to  the  Springfield  &  Washington  Traction 
Co. 

Columbus,  O. — The  Stockholders  of  the  Cincinnati, 
,  Georgetown  &  Portsmouth  R.  R.  Co.  are  stated  to  have 
filed  a  certificate  of  the  passage  of  two  resolutions  for 
branch  lines,  one  on  main  line  In  Hamilton  County, 
from  California  .Tunction  to  (^oney  Island,  and  the 
other  In  Clermont  County,  from  Olive  Branch  easterly 
to  Batavla. 

New  Decatur,  Ala. — The  City  Council  Is  stated  to 
have  granted  J.  T.  Cross  and  associates,  of  Chatta- 
nooga, Tenn,,  a  franchise  to  construct  an  electric 
street  railway,  light  and  power  plant  In  the  city. 

Madrid,  Me. — The  Madrid  St.  By.  Co.  Is  reported  In- 
corporated to  construct  a  line  between  Madrid  and 
Township  5,  a  distance  of  about  6%  miles. 

Columbus,  0. — The  Columbus.  Newark  &  Zanesvllle 
Electric  By.  Co..  of  Columbus,  has  been  Incorporated, 
with  a  capital  of  $1,500,000,  by  J.  B.  Harrlgan,  A.  C. 
Balph,  0.  A.  Alderman  and  others.  The  company  pro- 
poses to  build  an  electric  railway  between  Newark 
and  Zanesvllle,  with  a  branch  to  Granville. 


Zanesville,  O. — The  Zanesvllle  &  Southeastern  Ohio 
By.  Co.  Is  reported  to  be  taking  preliminary  steps 
toward  the  completion  of  a  system  of  Interurban  elec- 
tric railroads  centering  at  Zanesvllle.  B.  K.  Paige, 
of  I'alnesvUlu.  and  J.  \\.  Marquand,  of  Zanesvllle,  are 
among  the  directors. 

Deshler,  0. — It  Is  stated  that  plans  are  being  pre- 
pared for  the  construction  of  an  electric  railway  to 
be  known  as  the  Deshler,  McComb  &  FIndlay  Ry. 

It  is  also  reported  that  the  branch  of  the  Cincin- 
nati, Hamilton  &  Dayton  R.  B.  between  FIndlay  and 
Deshler  will  probably  be  converted  Into  an  electric 
line.      (',   A.   UUson,  Ch.  Engr.,  Cincinnati. 

Paterstin,  N.  ./. — The  Jersey  (,'lty,  Hoboken  &  Pat- 
erson  St.  By.  Co.  was  given  a  franchise  by  the  Bd. 
of  Aldermen  on  July  0  to  construct  a  railway  on 
Bway.,  from  K.  33d  St.  to  Passaic  Blver.  David 
Young,   Pres.,  Hoboken,   N.  J. 

Birmingham.  ,l(a, — The  City  Council  is  stated  to 
have  granted  the  Birmingham  By.  Light  &  Power 
Co.  permission  to  lay  tracks  on  10  blocks. 

Ilushville.  Ind.— The  City  Council  Is  stated  to  have 
granted  a  franchise  for  an  electric  railway  to  Chas. 
L.  Henry,  of  Anderson,  who  proposes  constructing  a 
line  from  Indianapolis  to  Cincinnati  via  Bushvtlle. 

Portland.  Ore.-  -The  Oregon  Wafer  Power  &  By.  Co. 
Is  stated  to  have  purchased  the  rights  and  property 
of  the  Portland  (5lty  &  Oregon  Ry.  Co.  ft  Is  re- 
ported that  about  $5,0(KJ,000  will  be  expended  In  new 
work.  Jas.  H.  Morris,  W.  H.  Hurlburt  and  W.  T. 
Mulr  are  reported  interested. 

Chambershmg.  Pa. — A  press  report  states  that  the 
Chambersburg,  Greencastle  &  Waynesboro  Electric 
By.  is  stated  to  have  purchased  the  turnpike  run- 
ning from  McConnellsbnrg,  through  Mercersburg  to 
Greencastle,  Waynesboro  and  to  Emmltsburg,  Md , 
a  distance  of  40  miles,  and  will  build  Us  line  over 
that  route,  running  first  from  Greencastle  to  Pen- 
Mar. 

Decatur.  Ind. — The  (,'lty  Council  Is  stated  to  have 
granted  a  franchise  to  the  Ft.  Wayne,  Dayton  & 
Cincinnati  Traction  Co. 

Hockrille  Center,  L.  I..  N.  Y. — The  Village  Trus.  are 
stated  to  have  granted  the  Mlneola,  Hempstead  & 
Freeport  Traction  Co.  a  franchise  to  extend  Its  line 
from  Freeport  to  this  village  and  westerly  to  the 
terminus  of  the  Kings  County  Elevated  line  below 
Jamaica. 

York.  Pa. — The  York  Traction  Co.  Is  stated  to  have 
purchased  a  right  of  way  from  North  York  to  York 
Havefl,  and  In  the  near  future  will  extend  to  that 
borough. 

North  Iloosick.  N.  Y. — A  certificate  Is  stated  to  have 
been  filed  with  the  Secy,  of  State  providing  for  the 
extension  of  the  Bennington  &  Hooslck  Valley  Elec- 
tric Ry,  from  North  Hooslck  to  Troy,  from  Eagle 
Bridge  to  Greenwich  and  from  Hooslck  Falls  to 
WllUamstown. 

RAILROADS. 

Martinshurg,  W.  Va. — The  Baltimore  &  Ohio  R.  E. 
Co.  is  stated  to  have  authorized  the  building  of  a  line 
from  Wilson's  crossing,  about  5  miles  west  of  this 
place,  to  Harper's  Ferry,  a  distance  of  about  25  miles. 
J.  M.  Graham.  Ch.  Engr.,  Baltimore,  Md. 

Brookfleld.  Mo. — A  charter  has  been  granted  to  the 
St.  Louis  &  Northwestern  R,  B,  Co.  of  Brookfleld.  with 
a  capital  of  $1,000,000.  The  road  Is  to  run  through 
Linn,  Charlton,  Bandolph.  Howard.  Boone  and  Calla- 
way Counties.  It  will  be  10  miles  In  length.  Di- 
rectors: J.  H.  V.  Parker,  H.  G.  Marquis  and  others, 
all   of  Brookfleld. 

Philadelphia.  Pa. — The  Philadelphia  &.  Western  E. 
B.  Co.  Is  reported  Incorporated,  with  a  capital  of 
$450,000.  to  construct  a  railroad  from  Philadelphia  to 
Parkesburg.  a  distance  of  about  4.".  miles,  passing 
throu.sh  Delaware.  Montgomery  and  Chester  Counties. 
Millard  F.  Thomson  and  Paul  Wlths,  of  Carlisle,  are 
among   the  Incorporators. 

Onanah.  Tex. — The  Directors  of  the  Woodward  & 
&  Quanah  B.  B.  Co.  are  reported  to  have  voted  to 
at  once  survey  and  constnict  the  road  to  Quanah, 
a  distance  of  200  miles,  where  connection  will  be 
made  with  the  Houston  &  Texas  Central. 

ThibodauT.  ha.. — A  press  report  states  that  con- 
tracts for  building  the  road  and  road-bed  of  the 
New  Orleans  &  Southwestern  E.  E.,  Including  In  Its 
route  Thlbodaux.  NapoleonvlUe.  Donaldsonvllle  and 
intermediate  points  have  been  awarded  to  Garvey,  Mc- 
Ghee  &  Co..  of  St.  Louis,  Mo.  The  contract  calls 
for  the  construction  of  77  miles  of  road  between  the 
points  named. 

PUBLIC  BUILDINGS. 

(See  also  Schools  and  Government  Work.) 

Danville,  Ky. — Competitive  plans  will  be  received 
by  the  Comrs.  of  the  Kentucky  Institute  for  Deaf. 
Danville,  until  July  31,  for  the  erection  of  2  addl 
tlonal  buildings.     R.  O.  Bodes,  Pres.  Bd.  of  Comrs. 

Woodville,  Pa. — Bids  will  be  received  by  the  Dlrs. 
of  the  Poor  of  Allegheny  County,  care  F.  J.  Osterllng. 
Archt.  Times  Bldg..  Pittsburg,  until  July  19  for  the 
erection  of  an  additional  cottage  at  the  Allegheny 
Co.  Hospital  for  Insane,  at  Woodville. 

Louisville,  Ky. — Local  press  reports  state  that 
plans  will  be  received  by  John  H.  Cowles.  Clk.  Fiscal 
Court,  until  July  29  for  a  new  county  lall.  It  must 
have  300  cells  and  cost  not  over  $125,000. 

New  York,  N.  Y. — Bids  will  be  received  by  the  Bd. 
of  Trus.  of  Believue  &  Allied  Hospitals  at  ft.  of  E. 
26th  St.  until  July  17  for  furnishing  labor  and  ma- 
terial required  in  alterations  and  repairs  to  Believue 
Hospital  and  Believue  Emergency  Ilospital.  223  E. 
26th  St.     John  W.  Brennan,  Pres.  Bd.  of  Trus. 

Windsor,  Conn. — It  is  stated  that  B.  F.  Blood,  of 
Waltham.  Mass.,  w*Ill  present  to  this  city  a  brick  and 
granite  library,  to  cost  from  $15,000  to  $20,000. 

Gainesville,  Fla. — See  "Paving  and  Boadmaklng." 

Philadelphia,  Pa. — The  Trus.  of  Cooper  Hospital 
are  stated  to  have  decided  to  erect  a  building  north  of 
the  hospital,  to  be  used  as  a  home  for  the  nurses,  to 
cost  about  $20,000. 
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Ltui»u,  O. — Th«  pUns  of  Werner  &  Adklns,  Mitchell 
BMc.  CUicUin«ti.  «re  stated  to  hare  been  accepted 
fartt*  Cara<«to  Llbnr;.  to  cost  about  $15,000. 

VMkkam,  Wit. — It  la  reported  that  the  Catholic 
Sedetj  wlU  cract  a  *2S.O0O  church. 

BoaJkaw,  Tem. — Mra.  8.  B.  Allen  Is  stated  to  have 
Jaciaed  to  erect  and  present  to  this  city  a  memorial 
koqiltmL  to  eon  about  f  £0,000. 

Mmrwtvttte.  O.— The  plans  of  Wllber  T.  Mills.  ~3 
Waala  BOt..   Columbus,   are  stated  to  hare  been  ac- 

^T  for  a  Presbjterian  Chnrcb.  to  cost  about  128,- 


SI.  J9im,  X.  B. — In  regard  to  report  that  bids  were 
t»  lave  been  opened  July  9  for  the  erection  of  a  $50.- 
000  pabllc  library.  Clk.  Herbert  E.  Wardroper  writes 
ttat  plans  hare  not  yet  been  received  and  that  bids 
for  cDBStmctlon  will  not  tie  asked  nntll  plans  have 
been  approved  and  accepted. 

Mmmrlutttr.  X.  H.— Chlckering  &  O'Connell,  1037 
K!b  St .  bare  prepared  plans  for  the  French  R.  C. 
l^hnrch  to  be  bnllt  at   Harvard,  Belmont  and   Silver 

SIS. 

A'atwM  CUg.  Jfo.— J.  O.  Uogg.  Kansas  City,  has 
prepared  plans  for  a  $60,000  stone  church  to  be  built 
at  I.lnwood  and  Woodland  Aves. 

Camdt-m.  X.  J. — Competitive  plans  will  be  received 
Jnly  T2  for  a  f VO.OuO  bath  house,  for  which  the  site 
00x100  fu  has  been  bought. 

Brtmltmm,  Tern. — The  City  Council  Is  suted  to  have 
adopted  plans  for  a  new  city  hall. 

K.ima»*oti.  -V.  1'. — It  Is  stated  that  the  Trns.  of  the 
KlOfstott  City  Library  will  soon  ask  for  plans  for  a 
$SO,1>00  Carnegie  Library. 

tttntt,  tiau. — McFarland,  Colbv  &  McFarland  are 
reported  to  have  prepared  plans  for  an  armory  for 
Co.  B,  8th  R^t..  to  be  erected  on  Chelsea  St.  to  cost 
abcat  $26,000. 

Bafoto,  S.  T. — A  permit  has  been  Issued  to  the 
WeatJDluter  Presbyterian  Church  Society  to  build  a 
2-storT  brick  addition  to  Its  edifice  on  Delaware  Ave. 
■car  North  St.,  and  to  remodel  the  main  building. 
Tbe  laprovemenu  will  cost  about  $40,000. 

WmUrUnf.  K.  Y. — It  Is  stated  that  plans  have  been 
approved  for  improvements  to  the  State  Armory,  to 
«Mt  about  $27,000. 

Brsloa,  Art.— It  la  reported  that  bids  are  wanted 
July  19  for  erecting  a  court  bouse  for  Saline  Co. ; 
probable  ooat.  $30,000.     M.  H.  Uolleman,  Comr. 

i>OMMteep«<e,  .V.  Y. — Bids  will  be  received  by  Wm. 

J.  Besrdaley,  Archt,  42  Market  St.,  Jnly  IS.  for  the 
no  and  carpenter  work  for  the  new  court  house 
I  Jail  for  Dutchess  Co.     Jas.  H.  Klpp,  Chmn.  Bidg. 

Cob. 

Bmgalo,  X.  Y. — Bids  for  general  excavation,  includ- 
liig  preliminary  sewerage,  sub-drainage  and  water  con- 
nections, for  the  erection  of  the  armory  for  the  65th 
Regt.,  .V.  U.  .N.  Y..  will  be  received  by  Saml.  K.  Lapp, 
Clk.  Bd.  of  Superv.,  at  Room  No.  36,  City  and  County 
Hall.  Buffalo,  until  July  15. 

De4ham.  Jf<i»».— Bids  will  be  received  by  the  Co. 
Comrs.  until  July  29  for  tbe  erection  of  a  building  for 
tbe  Registries  of  Deedd  and  of  Probate  and  for  the 
Probate  Court.  Thos.  Blanchard,  Cbmn.  Co.  Comrs. 
Architects,  Peabody  A  Stearns,  919  State  St.  Ex- 
change, Boston. 

Lo*  Angela,  Cat. — It  Is  sUted  that  bids  are  wanted 
July  28  for  fnmisbing  a  complete  system  of  cells  for 
tbe  county  jail.     C.  W.  Bell,  Co.  Clk. 

Morgmtoicn,  W.  Va.—F.  R.  Comstock,  20  B.  42d 
St-  New  York.  N.  Y..  has  completed  plans  for  tbe  M. 
E.  Church,  85x116  ft.,  and  parsonage  2!^  stories  high. 
10x51  ft.,  both  to  be  built  of  rock-faced  stone.  The 
architect  has  entire  charge  of  obtaining  estimates  and 
tbe  supervision  of  the  bul'dlnK.  Including  seats,  glass, 
organ,  decorations  and  furnTsbingB.  Plans  can  be 
seen  at  New  York  office,  also  office  of  Geo.  C.  Stureiss, 
Chmn.  of  BIdg.  Com.,  Morgantown.  From  the  fact 
that  Morgantown  U  off  the  main  line  of  the  B.  &  O. 
B.  R.,  if  sufficient  number  of  contractors  give  notice, 
they  may  have  an  opportunity  of  seeing  the  plans  at 
Coanellsville,  Pa. 

/oic«  City,  la. — The  plans  of  Liebbe,  Nourse  A  Ras- 
■aaaon,  of  Des  Mulnes.  are  stated  to  bave  l>een  ac- 
cepted for  the  Carnegie  Library,  to  cost  about  $35,000. 

.Veic  York,  X.  ¥. — Mayor  Low  Is  stated  to  have  ap- 
proved ordinances  providing  bond  Issues  as  follows : 
$42S,000  for  tbe  coostrurtion  of  new  buildings  under 
eOBtiol  of  the  Health  Ih^pt. :  $75,000  special  revenue 
boads  for  repairs  for  hospiials  and  Health  Dept.  bulld- 
iaga;  $200,000  for  tbe  construction  of  a  borough  hall 
la  Richmond :  $2.j(J.iXKj  for  the  erection  of  a  court 
boaae  In  the  Bronx,  and  $75,000  for  the  completion  of 
tbe  Criminal  Courts  Bldg.  In  Manhattan. 

Xeenak.  Wi*. — Thompson  Bros,  are  stated  to  bave 
acenrcd '  toe  contract  for  erecting  the  Carnegie  Li- 
brary for  $18,550. 

AtaM,  Mleh. — Bids  are  wanted  July  15  for  the  erec- 
tlM  of  a  Tinaaa  halL     W,  W.  KInch,  Tillage  Clk. 

yincennt*.  Ind. — It  is  reported  that  bids  are  wanted 
July  31  for  tbe  erection  of  the  First  Christian 
Church:  probable  coat,  $16,000. 

Southampton.  Uam. — Bids  are  wanted  July  26  for 
tba  ereetlon  of  a  town  hall  from  plans  of  W.  H. 
OadwelL  of  New  Brtuln,  Conn  Dr.  Albert  C. 
Cobb,  Cbmn.  Bldg.  Com. 

Bfpktmton.  Mmu. — Bids  are  wanted  Jnly  16  for  the 
pBNhue  of  $20,000  town  baU  bonds.  Qeo.  L.  Bem- 
eaway,  Trcas. 

Oraam,  X.  /.—The  City  Council  la  stated  to  bave 
parcbaacd  a  site  for  tbe  erection  of  a  city  ball. 

Portlmma.  Jfc,  -The  lowest  bid  received  by  the  Com. 
op  Pub.  Bldgs.  July  7  for  the  erection  of  the  City 
Home  Is  stated  to  have  been  submitted  by  P  W 
Cunningham  for  $101,000.  not  Including  beaUng  and 
plaablag.  The  City  Council  Is  reported  to  have 
rejected  all   the  bids. 

WUktabarre,  Po  -  Bids  are  wanted  Jnly  23  for  erect 
lag  a  court  house  for  Lnteme  Co.  Address  Qeo.  R. 
McLean,  Co.   Compt. 
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Houston.  Tex. — The  City  Council  is  stated  to  have 
adopted  a  resolution  providing  for  the  issue  of  $201),- 
000  bonds  for  the  erection  of  a  city  hall  and  market 
house. 

f>(irliiiu(oii.  iris. — Bids  are  wanted  July  15  for  the 
erection  of  an  addition  to  the  church  of  the  Holy 
Rosary.  H.  Kllenhammer,  of  Platteville,  wis., 
Archt. 

J'hilatlilvhiu.  /'«. — The  City  Council  has  passed  an 
ordinance  providing  for  the  purchase  of  a  site  on 
Penrose  Ferrv  Road  and  Ragle  Creek,  on  which  a 
municipal  hospital  will  be  erected.  ^    .     ,, 

H     I'    i;.    Knhn.  -Ill)   W.Hlinit    St..  is  stated   to  have 

grepared    plans    for    an    edifice    for    the    Bethlehem 
vangellcal   Lutheran  Church,   to  be  erected  on  30th 
and  Diamond  Sts.,  to  cost  $30,000. 

ilunhatl.  Pa. — See  "Water." 

Itoanoke,  Va. — Bishop  Van  de  Vyver,  of  Richmond, 
Is  stated  to  have  awarded  to  J.  J.  Gary  the  contract 
for  erecting  a  hospital  in  Itoanoke  for  $25,000. 

liomi-.  -V.  V. — Bids  will  be  received  by  Wm.  H. 
Cloher,  Jr..  Pres.  Bd.  Mgrs.  Custodial  Asylum  until 
July  15  for  construction,  plumbing  and  electric  wir- 
ing. Mortuary  Bldg.;  constructing  a  vegetable  store- 
house, reconstructing  old  buildings.  Including  new 
floors,  liilerlor  woodwoik,  steel  ceilings,  etc.,  and 
plumbing  and  electric  wiring  in  old  buildings  at  the 
Asylum. 

Spriniifldd.  III. — It  Is  stated  that  bids  are  wanted 
July  16'  for  erecting  a  4-8tory  addition,  46x136  ft., 
to  St.   John's   Hospital.      Rev.   Louis  Hinssen,    Dlr. 

Suaiia,  Wis. — Bids  aie  wanted  July  21  for  the  erec- 
tion of  a  public  library  from  plans  of  Schick  &  Roth, 
of  La  Crosse.     C.  M.  Masters,  Chmn.  Bldg.  Com. 

■insonia,  Conn. — Bids  are  wanted  July  22  for  the 
erection  of  a  city  hall.  Albert  F.  Spencer,  Chmn. 
Bldg.  Com. 

BUSINESS   BUILDINGS. 

Cunlhtana,  Ky. — It  is  stated  that  bids  are  wanted 
July  25  for  erecting  the  Harrison  Deposit  Bank.  Des 
Jardlns  &  Hayward,  Archts.,  Ill  E.  44th  St.,  Cin- 
cinnati, O. 

Boston,  Ua»a. — A  permit  has  been  Issued  for  a  2- 
story  brick  and  iron  building  on  Central  Sq.  at  Bor- 
der St.,  B.  Boston,  for  the  Edison  Illuminating  Co.,  to 
contain  exhibition  and  engine  rooms,  and  a  residence 
for  the  keeper.  Builder.  Whidden  &  Co.,  43  Milk  St. 
Architects,  Wlnslow  &  Bigelow,  3  Hamilton  PI. 

Dover,  X.  H. — J.  Edw.  Richardson,  Dover,  has  pre- 
pared plans  for  a  brick  block  (modern)  store  and 
apartments,  to  be  built  on  Central  Ave.  Cost,  $12,- 
000. 

1ft  Carmel.  Pa. — W.  U.  Jury,  of  Shamokln,  has  pre- 
pared plans  for  a  3-story  store  and  office  building  to 
be  erected  by  a  syndicate  of  Mt.  Carmel  capitalists  at 
Oak  and  2d  Sts.     Cost,  $30,000. 

jlfuncie,  Ind. — Geo.  F'.  McCullough  Is  about  to  build 
a  5-story  125xl25-ft.  business  block  on  Walnut  and 
Charles  Sts.     Address  Clifford  Sampson. 

Chester,  Pa. — A  press  report  states  that  the  Penn- 
sylvania R.  R.  Co.  win  erect  a  station  in  Chester,  to 
cost  about  $125,000.  W.  H.  Brown,  Ch.  Bngr.,  Phila- 
delphia. 

Deadvjood,  B.  D. — The  lowest  bid  received  for  erect- 
ing the  Deadwood  Hotel  Is  stated  to  have  been  sut)- 
mltted  by  Olaf  Selm  tor  $57,211. 

Omaha,  Neb. — It  is  stated  that  the  Storz  Brewing 
Co.  will  erect  a  bottling  house  on  Sherman  Ave.  It 
will  be  of  brick,  2  stories  high,  and  cost  about  $40,- 
000. 

Son  Francisco,  Cal. — Newton  J.  Thorp  Is  stated  to 
have  prepared  plans  for  an  8-story  building  to  be 
erected  on  Market  and  7th  Sts.  by  Douglas  Grant,  to 
cost  about  $200,000. 

Xev>  Castle,  Pa. — It  Is  reported  that  B.  T.  Kurtz 
will  erect  a  4-story  office  building,  to  be  equipped  with 
electric  elevators ;  estimated  cost,  $60,000.  S.  W. 
Foulk,   Archt.,  Pearson  Bldg. 

Washington,  D.  C. — Levi  P.  Morton  is  stated  to 
have  taken  out  a  permit  for  the  Improvement  of  the 
Shoreham  Hotel  on  15th  and  H  Sts.,  estimated  to  cost 
$200,000. 

Pitts/leld.  Mass. — It  is  stated  that  Slegel.  Cooper 
&  Co.,  of  New  York.  N.  Y.,  will  erect  a  branch  store 
building  at  PIttsfleld. 

Savannah,  Oa.- — G.  L.  Normer,  Equitable  Bldg.,  At- 
lanta, Is  stated  to  have  prepared  plans  for  the  pro- 
posed hranch  of  the  Citizens  Bank  of  Savannah,  to  be 
erected  on  Liberty  a'nd  Montgomery  Sts.  It  will  be  5 
stories  high. 

Des  Moines,  la. — The  Agar  Packing  Co.  Is  reported 
to  be  figuring  on  the  erection  of  a  building  at  its 
plant  to  be  used  for  warehouse  purposes. 

Lansing.  Mich. — J.  B.  Edmonds,  Secy.  &  Mgr.  Bates 
&  Edmonds  Motor  Co.,  writes  that  it  is  proposed  to 
erect  a  factory  building  200  ft.  long.  50  ft.  wide  and 
1  story  high.  It  has  been  decided  to  build  with  ce- 
ment entirely. 

Denver,  Colo. — It  Is  stated  that  the  Natl.  Security 
&  Trust  Co.  win  erect  an  8-storv  fireproof  building  oh 
17th  and  Champa  Sts.,  to  cost  about  $300,000.  W.  O. 
Temple,  of  Cripple  Creek,  and  Henry  Walker,  of  Den- 
ver, are  reported  interested. 

Pittthurg,  Pa. — The  Shanahan  Transfer  Co.  Is  stated 
to  have  decided  to  erect  a  6-Btory  warehouse  on  Forbes 
St..  to  cost  about  $50,000. 

It  Is  stated  that  Jas.  C.  Thompson  will  erect  a  3- 
story  brick  building  on  Water  St.  near  Wood. 

Panatlcna,  Cal. — John  Parkinson,  of  Los  Angeles, 
has  prepared  plans  for  a  3-story  and  basement  brick 
and  frame  hotel  to  be  owned  by  Colin  Stewart.  Pasa- 
dena, and  let  to  Weymouth  Crowell.  of  Los  Angeles. 
Ixicatlon  of  bnlldlng.  E.  Colorado  St.  and  Los  Robles 
Ave.     Cost,  $56,970. 

New  Haven,  Conn, — A  brick  office  building  Is  to  be 
erected  for  the  New  Haven  Water  Co.  at  a  cost  of 
$54,600.  Carpenter,  D.  H.  Clark,  New  Haven.  Ma- 
son. B.  H.  Sperry,  New  Haven.  Architect,  L.  W. 
Robinson,   New  Haven. 
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Lancaster,  Pa.- — M.  S.  Miller  &  Co.  are  about  to 
erect  a  $20,000  brick  and  stone  warehouse. 

Los  Angeles,  Cal. — A.  M.  Edelman,  Blanchard  Music 
Hall  Bldg..  has  prepared  plans  for  a  4-story  and  base 
meut  business  building  to  be  erected  on  the  W.  side 
of  Los  Angeles  St.     Owner,  Harris  Newmark. 

John  I'arkinson,  Los  Angeles,  has  prepared  plans 
for  a  3-story  and  basement  wholesale  building  to  be 
located  on  Los  Angeles  St.  and  let  to  Sylvester  Grant. 
Owner,  Susana  M,  Bernard.     Cost,  $32,794. 

Beloit,  Wis. — The  American  Chronograph  Co.  will 
erect  a  3-story  building  here,  22x100  ft. 

Paterson,  N.  J. — The  Peerless  Plush  Mfg.  Co.  will 
rebuild  at  once  its  main  mill,  which  was  recently 
burned.  It  will  be  156x42  ft.  The  engine  room  was 
not  damaged.     Otto  Jaeger,  Secy. 

Cincinnati,  0. — Jas.  McLaughlin  &  Son.,  Johnston 
Bldg.,  are  stated  to  have  prepared  plans  for  an  8- 
story  building  to  be  erected  on  4th  and  Race  Sts.  for 
H.  &  S.  Pogue  Co.,  dry  goods  merchants. 

Philadelphia,  Pa. — Hales  &  Ballinger,  Archts.  and 
Engrs.,  have  given  to  A.  Itaymond  Kaff  the  contract 
tor  the  erection  of  building  for  the  Oakdale  Baking 
Co.,  at  10th  St.  and  Susquehanna  Ave.  The  building 
will  be  of  slow  burning  construction,  3  stories  and 
basement,  about  83  ft.  sq.,  with  modern  Improve- 
ments.    Contract  price,  $40,000. 

Boston,  Mass. — The  Boston  Tennis  &  Racquet  Club 
has  secured  a  permit  for  excavating  and  piling  foun- 
dation to  a  club  house  to  be  erected  on  Boylston  St., 
152  ft.,  and  on  Hereford  St.,  102  ft.,  height  75  ft.,  to 
be  fireproof  construction.  The  Bldg.  Com.  consists 
of  Saml.  H,  Hooper,  H.  D.  Burnham,  Louis  A.  Froth- 
Ingham,  and  others.  The  builder  is  Chas.  A.  Dodge 
&  Co..  79  Milk  St.  Carpenter,  Frank  L.  Whltcomb, 
166  Devonshire  St.  Architect,  Parker  &  Thomas,  1 
Somerset  St. 

DWELLINGS. 

Boston,  Mass. — Permits  have  been  granted  to  Geo. 
W.  Johnson,  342  Blue  Hill  Ave.,  to  erect  3  brick  3 
story  apartment  houses  at  496-498-500  Blue  Hill  Ave. 
near  Castle  Gate  Road ;  also  for  a  4-story  brick  dwell- 
ing house  for  Albert  Stone,  on  Bay  State  Road.  Esti- 
mated cost,  $40,000.  Builder,  Connery  &  Wentworth, 
30  Pemberton  Sq.     Architects,  Fehmer  &  Page. 

Jtochester,  N.  T. — F.  A.  Brockett,  Granite  Bldg., 
has  prepared  plans  for  a  brick  apartment  house  to  be 
built  at  13  &  14  Genesee  St.  Owner,  Margaret  Mat- 
thews.    Cost,  $20,000. 

Richmond,  Ind. — Plans  and  specifications  for  the 
$15,000  flats  to  be  built  for  Albert  Reed,  of  this  city, 
are  now  ready  for  contractors.  W.  S.  Kaufman,  8th 
and  Main  Sts.,  is  the  architect. 

Pittsburg,  Pa. — It  is  stated  that  Wayland  Rupert 
will  erect  a  12-room  brick  residence  on  Denniston 
Ave.  and  Aurelia  St. 

Wilmington.  Del. — Alexis  Felix  Du  Pont  Is  about  to 
build  a  $20,000  brick  and  stone  dwelling  on  Kennett 
Turnpike. 

Perrot  &  Blssell,  Bourse  Bldg.,  Philadelphia,  Pa., 
have  prepared  plans  for  alterations  to  the  dwelling 
of  Mrs.  Eugene  Du  Pont,  located  on  Pennsylvania 
Ave.  and  Clayton   Sts.     Cost,  $.30,000. 

P.  Watson,  1208  Chestnut  St..  Philadelphia,  has 
prepared  plans  for  a  $(?0,000  brick  and  stone  dwell- 
ing, to  be  erected  for  Wm.  W.  Lobdell  on  Pennsyl- 
vania Ave.   and  Broome  St. 

Buffalo,  N.  Y. — Lansing  &  Belrl,  371  Pearl  St.,  has 
prepared  plans  for  3  dwellings,  one  to  be  erected  on 
Summer  St.  and  Norwood  Ave.  tor  Philip  S.  Smith  to 
cost  $20,000,  and  2  to  be  erected  on  Lincoln  Parkway, 
one  for  John  W.  Bush  to  cost  $40,000  and  the  other 
for  Myron  P.  Bush  to  cost  $15,000. 

SCHOOLS. 

Charleston.  W.  Va. — Bids  are  wanted  by  the  Bd.  of 
Educ.  until  July  15  for  furnishing  material  and  erect- 
ing a  school  on  Quarries  St.  Address  Geo.  MInsker, 
Pres. 

Oainesville,  Oa. — It  is  stated  that  bids  are  wanted 
July  18  for  $20,000  school  bonds. 

Chickasha,  Ind.  Ter. — The  citizens  have  voted  to  is- 
sue $65,000  school  bonds,  and  bids  for  same  will  be 
received  July  15.     R.  W.   Scoffem,  Mayor. 

Redding,  Cal. — It  is  stated  that  plans  have  been  com 
pleted  tor  a  $22,000  school  for  West  Redding. 

New  Haven,  Conn. — Fred.  W.  Vanderbllt.  of  New 
York,  is  stated  to  have  nresented  to  the  Sheffield  Scien- 
tific  School  a  site  and  money  for  the  erection  of  a 

dormitory. 

Spokane,  Wash. — J.  T.  Hunter  is  stated  to  have 
secured  the  contract  for  erecting  an  addition  to  the 
Lincoln  School,  for  $28,625. 

South  Manchester,  Conn. — A  press  report  states  that 
Cheney  Bros,  will  erect  and  present  to  this  town  a 
high  school,  to  cost,  with  site,  about  $100,000. 

Reading,  Pa. — Jas.  Matz  Is  stated  to  have  secured 
the  contract  for  erecting  an  8-room  school  on  Douglass 
and  Wclser  Sts.  for  $15,385. 

Clinton,  Ia.—\t  Is  stated  that  bids  are  wanted  Julv 
15  for  erecting  a  school.     C.  W.  Ball,  Mayor. 

Violet,  0. — It  Is  stated  that  bids  are  wanted  Julv 
19  for  erecting  a  school.     John  A.  Kramer,  Town  Clk. 

Jacksonville,  III. — Bids  are  wanted  July  14  for 
erecting  a  school,  library  and  studio  building  for  the 
Institution  for  the  Education  of  the  Deaf  and  Dumb. 
J.  C.  Gordon.  Sunt.  Architect,  Robt.  B.  Watson. 
Plymouth  Bldg.,  Chicago. 

Camden,  N.  J. — Local  press  reports  state  that  bids 
are  wanted  by  the  Finance  Com.  of  the  Common  Coun- 
cil until  July  14  for  $50,000  bonds,  the  proceeds  to  be 
used  to  erect  a  school. 

Stockton,  Cal. — The  plans  of  Geo.  Ruahforth,  Mc- 
Kee  Bldg.,  are  stated  to  have  been  accepted  for  a  3- 
story  high  school,  to  cost  about  $150,000. 

Wilkesharre,  Po.-— Michael  Lynch.  139  Movallen  St.. 
is  stated  to  have  secured  the  contract  for  erecting  a 
school  at  East  End,  for  $30,343. 

Det  Moines,  la. — The  West  Des  Moines  school  bonds, 
amounting  to  $140,000.  are  stated  to  have  been  sold. 
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Allegheny,  Pa. — The  Bd.  of  School  Controllers  Is 
stated  to  have  authorized  the  High  School  Com.  to 
erect  an  addition  to  the  high  school  and  rewire  the 
building. 

Opelika,  Ala. — The  plans  of  Ausfeld  &  Chapman,  of 
Montgomery,  are  stated  to  have  been  accepted  for  a 
$20,000  school  for  Opelika. 

Boston,  Mass. — A  permit  has  been  filed  for  a  1- 
story  brick  power-house  and  electrical  laboratory,  on 
Clarendon  St.,  for  the  Mass.  Institute  of  Technology: 
112  ft.  front  and  88  ft.  deep.  Builder,  Frank  B.  Uil- 
breth,  176  Federal  St.  Architects,  Rand  &  Skinner, 
336  Boylston  St. 

Quincy,  Mass. — City  Engr.  H.  Flood  writes  that  on 
.Tune  30  the  City  Council  appropriated  $55,000  for  a 
lOroom  brick  school  In  Ward  2. 

Hew  York,  N.  Y. — The  following  bids  were  opened 
July  1  by  the  Supt.  of  School  Bides.,  Dept.  of  Educ, 
for  the  general  construction  of  the  DeWItt  Clinton 
High  School,  Boro.  of  Manhatan :  Louis  Wechsler, 
$690,000 ;  Luke  A.  Burke,  $641,750 ;  Wm.  &  Thos. 
Lamb,  99  Nassau  St.,  $620,385;  P.  J.  Walsh,  $635,- 
000  :  P.  J.  Brennan,  $636,900. 

MrKefsport,  Pa. — Bids  are  wanted  July  18  for  the 
installation  of  a  flush  closet  system  In  the  Walnut 
St.  school.  W.  J.  Roseborough,  Secy.  Bd.  of  School 
Controllers. 

Somerset,  Ky. — Bids  are  wanted  July  21  for  the 
erection  of  a  10-room  brick  high  school,  complete 
except  heating.  F.  S.  Allen,  of  Jollet,  111.,  Archt. 
Alfred   Livingston,    Secy.    Bd.    of  Educ. 

Baltimore,  Md. — Owens  &  Slsco  are  staled  to  have 
prepared  plans  for  a  14roora  school,  to  be  erected 
at  Sparrows  Point  by  the  Baltimore  Co.  Comrs.,  to 
cost  about  $30,000. 

Kankakee.  III. — The  lowest  bid  received  for  erect- 
ing the  high  school  Is  stated  to  have  been  sub- 
mitted by  A.  A.  Belgard,  of  Kankakee,  for  $41,135. 

Athens,  Oa. — The  Daughters  of  the  Confederacy 
will  soon  let  the  contract  for.  erecting  the  Winnie 
Davis  MemorLii  Hall,  at  the  Ga.  State  Normal 
School,  Athens.  Approximate  cost  of  building, 
$15,000. 

Canton,  O. — Bids  are  wanted  Aug.  4  for  the  pur- 
chase of  $70,000  school  bonds.  S.  J.  Harmount, 
Clk.   Bd.   Educ. 

Sprinfffleld.  Mass. — The  plans  of  Gardner  &  Gard- 
ner, 33  Lyman  St.,  are  stated  to  have  been  ac- 
cepted for  an  8-room  addition   to  the  Tapley  School. 

Nottingham.  0.— Bids  are  wanted  by  the  Village  Bd. 
of  Educ.  until  July  23  for  building  a  4-room  brick 
school.  Geo.  P.  Hammond,  166  Euclid  Ave.,  Cleve- 
land,  Archt.;   M.  J.  Austin,  Clk.  Bd.  of  Educ. 

Seymour,  la. — Bids  are  wanted  July  15  for  the  erec- 
tion of  a  school  In  sub-district  No.  5  in  the  DIst. 
Township  of  Monroe,   Wayne  Co.   E.  R.  Sager,   Secy. 

Garden  City.  S.  D. — Bids  will  be  received  at  the 
office  of  Clk.  J.  R.  Evans  until  July  26  for  the  erec- 
tion of  a  school. 

Oswego.  N.  Y. — Bids  are  wanted  July  16  for  ven- 
tilating and  heating,  new  floors,  electric  wiring  and 
fixtures,  plumbing,  etc..  State  Normal  School.  Chas. 
R.  Skinner,  State  Supt.  of  Pub.  Instruction,  Albany, 
N.  T. 

Centerville.  Md. — Bids  are  wanted  July  15  for  erect- 
ing an  addition  to  the  school  at  Queenstown.  Louis 
L.  Beatty,  Secy.  School  Bd.,  Centerville. 

Troy,  O. — Bids  are  wanted  July  17  for  the  erection 
of  a  school  on  Peters  Road,  Concord  Twp.  Wm.  0. 
Thompson,   Clk.   Bd.   Educ,   120  W.    Main   St.,   Troy. 

New  York,  N.  Y. — Bids  are  wanted  July  21  for  alter- 
ations, repairs,  etc.,  to  heating  apparatus  in  numer- 
ous schools  In  the  Boroughs  of  Manhattan  and  the 
Bronx,  and  also  on  the  same  date  for  alteratloiis, 
repairs,  etc.,  to  numerous  schools  In  the  Boro.  of 
Queens.     C.  B.  J.  Snyder.  Supt.  of  School  Bldgs. 

Kingman.  O. — Bids  will  be  received  by  the  Bd.  of 
Educ.  of  Chester  Twp.  at  Kingman,  July  19.  for 
all  labor  and  material  for  the  erection  of  a  brick 
school.     S.    P.    Bucliley.    Clk. 

Springfleld.  N.  J. — Bids  are  wanted  July  19  for  the 
purchase  of  $17,000  school  bonds.  Theo.  D.  Slckley, 
Secy.   Bd.   Educ. 

Syracuse.  N.  Y. — Bids  are  wanted  July  14  for  erect- 
ing additions  to  Elmwood  and  Danforth  Schools.  Wm. 
A.  Jones,  Clk.  Bd.  Contract  and  Supply. 

Boston,  Mass. — Bids  are  wanted  July  15  for  the 
mason,  carpenter  and  other  work  required  In  erecting 
the  Emerson  School,  Poplar  St.  ;  also  for  installing 
plumbing  system  in  said  school.  R.  Clipston  Sturgis, 
Chmn.  Schoolhouse  Comrs. 

Chicago.  III. — Bids  will  be  received  by  the  Business 
Mgr.  of  the  Bd.  of  Educ.  Tribune  Bldg..  until  July 
18  for  making  the  necessary  repairs  to  furnaces  and 
also  galvanized  Iron  work  in  connection  with  the  ven- 
tilating apparatus  In  various  school  buildings. 

Monona.  la. — Bids  will  be  received  by  Geo.  H.  Otis, 
Secy.  Independent  School  DIst.  until  July  25  for  In- 
stalling a  steam  heating  plant  in  a  school  In  this 
district. 

Home.  N.  Y. — Bids  are  wanted  July  16  for  the  erec- 
tion of  a  school.     S.  M.  Stevens,  Clk.  Bd.  Educ 

Ijoekport.  N.  Y. — Bids  are  wanted  July  25  for  erect- 
ing a  school  on  William  St.  from  plans  of  W.  B. 
Huston,  of  Lockport.  Emmet  Belknap,  Clk.  Bd. 
Educ, 

Brooklyn.  N.  Y. — The  following  bids  were  opened 
.July  3  bv  the  Supt.  of  School  Bldgs.,  Dept.  of  Educ. 
N.  Y.  City,  for  the  general  construction  of  School 
142.  Boro.  of  Brooklyn:  Patk.  K.  Gray,  $146,000: 
Peter  Cleary.  $151,525;  Luke  A.  Burke.  $165,750: 
Rutan  &  Hcnningham,  $154,551  ;  Wm.  &  Thos.  Lamb, 
$154,152. 

Bids  opened  at  the  same  time  for  heating  appara 
tus  in  a.  School  85 :  ft.  Olrls'  High  School  :  and  r.. 
Erasmus  Hall  nigh  School  annex.  Boro.  of  Brooklyn, 
were  as  follows:  Frnnk  Dobson.  a  $3,384,  6  $0,670.  c 
$2,662:  Blake  &  Williams,  a  $2,583.  h  $0,227.  c  $2,- 
482:  Williams  &  Gerstie,  o  $2,887.  ft  $7,954,  o  $2,373: 
Evans.  Almirall  &  Co..  a  $3.39.3,  b  $.5.16.5.  c  $2,303; 
.John  Ilankin  &  Bro..  a  $2,797.  h  $7,297.  c  $3,177; 
United  Htg.  Co..  a  $3,945.  b  $7,260.  c  $2,990  ;  Dowdes 
well  Bros.,  a  $3,599.  b  $7,398,  o  $2,865. 


Long  Island  City,  N.  Y. — The  following  bids  were 
opened  July  3  by  the  Supt.  of  School  Bldgs.,  Dept.  of 
Educ,  N.  Y.  City,  for  installing  alterations  In  and  ad- 
ditions to  the  heating  and  ventilating  apparatus  in 
School  34,  Boro.  of  Queens  :  United  Heating  Co.,  $8,- 
568  ;  John  W.  Petry,  $11,094  ;  Blake  &  Williams,  $7,- 
634  ;  Williams  &  Gerstie,  $7,997  ;  Frank  Uobson,  218 
E.  42d  St..  N.  Y.  City,  $7,525  ;  Evans.  Almirall  &  Co.. 
$9,125;  John  Anderson  &  Son,  $9,179;  John  Hankin 
ic  Bro.,   $8,587. 

Bids  opened  at  the  same  time  for  Installing  altera- 
tions in  and  additions  to  heating  and  ventilating  ap- 
Saratus  In  School  1,  Boro.  of  Queens :  John  Hankin  & 
iro.,  $6,087;  Blake  &  Williams,  $6,135;  Frank  Dob- 
son,  $5,782;  John  W.  Petry,  $6,433;  Williams  & 
Gerstie,  347  E.  44th  St.,  N.  Y.  City,  $5,679;  United 
Heating  Co.,  $7,432. 

STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

Oakland,  Cal. — R.  P.  Jackson,  Secy.  Bd.  of  Pub. 
Wks.,  writes  that  the  contract  for  cleaning  the  streets 
by  machinery  for  the  year  ending  June  30,  1903,  has 
been  let  to  J.  Martin,  53  Valley  St.,  Oakland,  at 
$6.45  per  lln.   mile  per  day. 

Massillon.  0. — Press  reports  state  that  the  mat- 
ter of  garbage  disposal  plant  Is  under  consideration. 

Lewiston.  .1/e. — This  city  is  said  to  be  considering 
the  question  of  garbage  disposal. 

GOVERNMENT  WORK. 

Vicksburg.  Miss. — The  Vlcksburg  National  Park 
Comrs..  Capt.  Wm,  T.  Rigby,  Chmn.,  have  asked  for 
bids  on  the  following  work  :  6  miles  of  the  gradua- 
tion and  drainage  of  Confederate  Ave. ;  70,000  cu. 
yds  excavation  and  about  40  pipe  drains  with 
brick  headwall  having  dressed  stone  copings ;  also  for 
3  steel  viaducts,  to  cross  Glass  Bayou,  the  Ala.  & 
Vlcksburg  R.  R.  and  Stouts  Bayou.  It  Is  stated  that 
bids  will  be  asked  In  the  near  future  for  furnishing 
chert,  gravel,  or  macadam,  about  15,000  cu.  yds,,  to 
be  delivered  on  the  road  to  roller. 

Freeport.  III. — Bids  are  wanted  at  the  Treasury 
Dept..  Washington.  D.  C,  until  Aug.  6  for  the  in- 
stallation of  a  conduit  and  electric  wiring  system  for 
the  IT.  S.  Post  OfBce  at  Freeport,  as  advertised  In 
The  Engineering   Record. 

Washington,  D.  C. — Bids  are  wanted  July  15  for  re- 
pairs to  the  heating  and  steam  plants  In  the  U.  S. 
Treasury  and  Winder  Bldgs.,  Washington.  Jas.  Knox 
Taylor,  Superv.  Archt..  Treas.  Dept. 

Plattsburg  Barracks,  N.  Y. — Bids  are  wanted  July 
30  for  constructing  hospital  stewards'  quarters  at 
this  post.     Address  Quartermaster. 

Cumberland.  Md. — The  contract  for  constructing 
the  TI.  S.  public  building  at  Cumberland  has  been 
awarded  to  Arthur  CowsUl,  of  Washington,  D.  C,  for 
$96,936. 

Cincinnati.  O. — Bids  will  be  received  by  Mai.  Ernest 
H.  Ruffner,  U.  S.  A.,  at  the  U.  S,  Engr,  OfHce.  415 
Custom  House,  Cincinnati,  until  Aug.  I  for  building 
concrete  abutment,  with  crib,  at  Dam  No,  1,  Big 
Sand  River,  W,  Va.,  opposite  Catlettsburg,  Ky. 

Ft.  D.  A.  Russell,  Wyo. — Bids  will  be  received  by 
Mai.  J.  W.  Pope,  Ch.  Q.  M..  Denver.  Colo.,  until  Aug. 
2  for  installing  a  steam  heating  plant  In  command- 
ing officer's  quarters  at  Ft  D.  A.  Russell. 

Chilocco,  Okla.  Ter. — Bids  are  wanted  July  28  for 
furnishing  and  delivering  at  the  U.  S.  Indian  School. 
Chilocco.  2  200-H.  P.  boilers,  2  pumps  for  hot  water. 
2  steam  trans,  1  elevator,  2  motors,  45  bbls.  cement, 
etc     S,  M,  McCowan.  Supt, 

Fergus  Falls.  Minn. — Bids  are  wanted  at  the  Treas- 
ury Dept.,  Washington.  D.  C,  until  Aug.  18  for  the 
construction  (except  heating  apparatus,  electric  wir- 
ing and  conduits)  of  the  V.  S,  Court  House  and  Post 
Office  at  Fergus  Falls,  as  advertised  In  The  Engineer- 
ing Record. 

Ft.  Bayard.  N.  Mex. — Bids  are  wanted  at  office  of 
Capt.  H,  M,  Powell,  Q,  M.,  until  ,Tuly  31  for  construct- 
ing an  officers'  hospital  and  Installing  necessary  heat- 
ing apparatus  and  plumbing. 

Wttshinqton.  D.  C. — Bids  are  wanted  at  the  office 
of  the  2d  Asst.  Postmaster  Gen.,  Post  Office  Dept.. 
until  Aug.  14  for  the  performance  of  mall  service  by 
pneumatic  tubes,  or  other  similar  devices,  at  the  fol- 
lowing cities :  Boston,  Mass. :  Brooklyn,  N.  Y. :  New 
York,  N,  Y. :  St,  Louis,  Mo, ;  Philadelphia,  Pa,  ;  Wash- 
ington,  D,  C„  and  Chicago,  III. 

Boston,  Mass. — See  "Paving  and  Roadmaklng." 

Pima  Agency,  Ariz.- — Bids  are  wanted  at  the  Office 
of  Indian  AITairs.  Dept.  of  Interior.  Washington.  D. 
C,  until  July  31  for  constructing  a  brick  building  for 
employes'  qtiarters  and  mess  hall  at  Prima  Agency. 
W.   A.   Jones,  Comr. 

Ft.  Monroe,  Va. — The  Special  Army  Bd.  appointed 
to  report  a  plan  for  the  Improvement  and  develop- 
ment of  the  military  reservation  at  Ft.  Monroe  has 
reported,  recommending  the  following  appropriations : 
Building  construction.  $936,000 :  roads,  walks  and 
grounds,  exterior  to  the  post.  $50.000 ;  sea  wall  and 
grading  along  Hygela  Hotel  site.  $25,000:  sea  wall 
and  grading  west  of  Sherwood  Hotel,  $20,000;  total, 
$1,031,000. 

Winthrop.  Mass. — Bids  are  wanted  Aug.  7  for  erect- 
ing a  brick  hospital  at  Ft.  Banks,  Winthrop.  A.  W. 
Chase,  Q.  M. 

Denver,  Colo. — The  following  bids  were  opened  July 
7  at  the  Treasury  Dept..  Washington.  D.  C.  for  the 
mechanical  equipment  (except  engines  and  generators), 
including  plumbing,  water  supply,  steam  power  plant, 
etc..  heating  apparatus,  mechanical  ventilation,  elec- 
tric wiring  and  conduits,  switchboards,  elevators  and 
nonconducting  covering  for  the  IT,  S,  Mint  at  Denver  : 
a.  atmospheric ;  b.  vacuum  :  Allen  Black,  St.  Paul,  li 
$174  000:  S.  Faith  &  Co..  Philadelphia,  a  $127,300. 
b  $120  900:  J.  F.  Buchanen  &  Co..  Philadelphia,  n 
,«12S..8.''>0.  7)  $128,450:  Thomas  &  Smith.  Chicago,  a 
$166,053.  b  $168,760:  The  Chris.  Irving  Co..  Denver. 
n  $153  626  ;>  $156  883:  H.  R.  Craln.  Cincinnati,  a 
$164,020.  h  $166,929:  C.  B.  Kruse  Htg.  Co..  Milwau- 
kee, a  $137,426.  ft  $138,200:  The  Michael  Htg.  Co., 
Denver,  a  $197,927.  ft  $200,874  :  Jos.  M.  Williams  Co.. 
Louisville,  o  $147,498,  6  $147,278. 


Waahinyton  Barracks,  D.  C. — The  Washington 
"Star"  states  that  Capt.  John  S.  Sewell,  Corps  of 
Engrs,,  has  been  assigned  to  the  duty  of  superintend- 
ing the  construction  of  the  Army  War  College  and  aux- 
iliary buildings  at  Washington  barracks.  About  $1,- 
125,000  has  been  appropriated  for  the  Improvement  of 
the  military  reservation  known  as  Wasnington  bar- 
racks, and  of  this  sum  about  $400,000  Is  to  be  utilized 
in  the  construction  of  the  War  College  building. 

Chicago,  III. — The  following  bids  were  opened  on 
June  23  by  MaJ.  J.  H.  Willard,  Corps  of  Engrs.,  U.  S. 
A.,  for  constructing  2  miles  of  trunk,  western  section. 
Illinois  &  Mississippi  Canal : 

Mile  58,  Mile  59, 
86,337  112,104 
cu.  yds.  cu.  yds. 
r,  „  u       „  '*'^<le'S-  Cts.       Cts,        Total. 

Callahan  Bros.  &  Katz,  Omaha  9.99  11.61  $21,640 
Kiynn   Bros,,   Annawan,   111.,..    11.4       24  38  747 

Cogan  &  Pound,  Chicago 14  22  86'750 

John  J.  McCaughey,  Chicago.  .   12.79     16.78       29,'854 
Amount  available  for  this  work,  $25,000. 

MISCELLANEOUS. 

i\'vu>  York,  N.  Y. — Mayor  Low  has  approved  the  or- 
dinances providing  for  a  $1,000,000  bond  Issue  for  the 
water  grant  improvements  in  charge  of  the  Dock 
Dept. 

Boston,  Mas,s.--~'nie  following  bids  were  opened  July 
■*K°y^'^?  S3;  "'  Harbor  &  Land  Comrs.  for  dredging 
about  61,000  cu.  yds,  of  material  from  the  Common- 
wealth Flats  at  South  Boston  and  dumping  same  at 
sea;  prices  are  per  cu,  yd,,  measured  In  scows:  East- 
ern Dredging  Co.,  2234  cts. :  Emory  R.  Seward,  N.  Y. 
S.'*'''  ??  ''^^-  \  ^,?y  ^""*  r>redglng  Co.,  Boston,  20V4 
cts.;  Morris  &  Cummlngs  Dredging  Co.,  N.  Y  City 
17.4  cts. ;  J.  S.  Packard  Dredging  Co.,  425  Angill  St.! 
Providence,  R.  I.,  14%  cts.  (awarded). 

ooa"'^,?'?'  ^-  ^■— ?'<Js  are  wanted  Jtiiy  19  for  $100,- 
000  abatement  nuisance  of  Ohio  Basin  Slip  bonds 
F.  W.  M.  Heerwagen,  Compt. 

Portland  Ore.— Bids  are  wanted  July  25  (readver- 
tlsement)  for  a  floating  wooden  drydock  In  5  sec- 
tions, according  to  plans  of  Jas.  E.  Blackwell.  Dexter 
Horton  Bldg.,  Seattle.  Wash.  B.  T.  C.  Stevens 
Clk.   Bd.    Port   of   Portland   Comn.  oievens, 

Lebanon,  Pa— The  City  Engr.  has  made  estimates 
for  both  a  concrete  and  a  rubble  masonry  channel 
around  the  southwestern  part  of  the  city,  for  the 
purpose,  of  remedying  the  floods  that  have  from  time 
to  time  done  much  damage.  The  work  will  Involve 
the  expenditure  of  some  $40,000.  Abram  Hess 
Ma.vor;  I.  L.  Beckley,  City  Clk.  ' 

Port   llaukcshury.   N.   S,— Bids   are   wanted   at   the 

office  of  the  Dept,  of  Pub.  Wks.,  Ottawa,  Ont..  until 

July   19,   for  the  reconstruction  and  extension  of  the 

'Long    Wharf"    at    Port    Hawkesbury.     C     E     W 

Dodwell,  Res,  Engr.,   Halifax,  N.  S.  '         ' 

Boston,  .1/ o«s.- -Bids  are  wanted  July  31  for  build 
ing  a  stone  breakwater  at  entrance  to  Apponagan- 
sett  Harbor,  Buzzards  Bay,  as  advertised  In  The 
Engineering   Record. 

New  York,  ]V  y.— The  following  bids  were  opened 
July  8  at  the  office  of  the  Dept.  of  Docks  &  Ferries 
for  furnishlug  and  delivering.  Class  I.  7.000  bbls 
of  slow  setting,  and  Class  11.  3.000  bbls.  of  quick 
setting  Portland  cement;  prices  are  per  bbi.  and  the 
same  for  both  classes  of  cement:  John  P  Kane  Co 
287  4th  Ave.  (awarded),  at  $1.72;  John  B.  Sparrow' 
15  Whitehall  St.,  at  $2.23.  oparrow, 

Baltimore.  Md. — The  Baltimore  &  Ohio  R,  R  Co  Is 
stated  to  have  accepted  plans  for  an  iron  pier  at 
Locust  Point  to  cost  $600,000.  The  new  structure 
will  be  800  ft.  long,  50  ft.  high.  160  ft.  wide,  and 
have  two  decks,  upon  each  of  which  tracks  will  be 
laid. 

NEW    INDUSTRIAL    PLANTS. 

P.  A.  Chun  &  Co.,  Rochester,  N.  Y.,  have  let  a 
contract  for  a  brass  foundry  and  machine  shop,  to 
be  about  100x329  ft.,  and  will  Install  a  lOO-H.-P.  en- 
gine, a  holier  and  probably  a  crane. 

The  North  Dakota  Mill  &  Grain  Co.,  Courtenay, 
N.  D..  will  rebuild  Its  mill,  recently  burned.  The 
mill  will  have  a  capacity  of  100  bbls.,  grain  storage 
of  25.000  bu,  and  will  be  of  flreproof  construction. 
The  steam  plant  was  not  damaged,  and  It  Is  prob- 
able that  electric  motors  will  be  installed. 

The  Oelweln.  la..  Foundry  &  Machine  Co.  will 
have  a  158x92-ft.  Iron  and  brass  foundry.  The  power 
will  be  partly  electric  and  partly  steam.  The  for- 
mer will  be  purchased,  and  the  latter  will  require 
a  boiler  of  about  40  H.-P.  and  an  engine  of  about 
25   H.-P. 

The  American  Knit  Goods  Mfg.  Co..  Wythe  Ave. 
&  Penn  St..  Brooklyn,  N.  Y..  Is  erecting  an  addi- 
tional mill  of  7  stories  and  100x125  ft.  Electricity 
win  be  used  for  power. 

The  Farmers'  Grain  Association,  York,  Neb.,  wants 
bids  for  a  10.000-bn.  elevator,  to  be  run  by  a  lO-H.-P. 
gasoline  engine. 

The  National  Rolling  Mill  Co..  Hartford  City.  Ind., 
Is  putting  In  a  scrap  and  a  puddle  furnace,  extending 
its  building,  which  is  70  ft.  wide,  about  30  ft.  The 
company  Is  figuring  on  putting  in  an  electric  light 
plant  having  about  .30  arc  lights,  and  may  possibly 
put  In  a  gas  producer  before  winter. 

The  Meehan  &  Rounds  Lumber  Co.,  Siding,  Miss., 
will  erect  a  planing  mill. 

The  Arcadia,  La..  Cotton  Oil  Mill  &  Mfg.  Co.  will 
erect  a  2-preBS  cotton-oil  mill.  The  power  plant  will 
consist  of  two  16-ft.  horizontal  tubular  boilers  of 
60-ln.    diameter  and   a    16x.36-ln.    Corliss   engine. 

The  American  Fire  Brick  Co.,  Empire  State  Bldg., 
Spokane.  Wash.,  will  erect  a  56xl26-ft.  building, 
partly  3  stories,  for  making  fire  brick,  coke  ovens, 
furnace  block  and  sewer  pipe.  The  power  plant  will 
consist  of  two  16-ft.  high-pressure  boilers  of  60-in. 
diameter  and   a  100  H.-P.   automatic  engine. 

The  Modern  Buggy  Co..  Auburn.  Ind..  is  erecting 
n  4-storv  factory  btiiiding.  about  81x193  ft.,  and  a 
25x41-ft.  engine  and  boiler  room.  Electricity  will 
be  used  for  power,  and  all  machines  will  be  run 
with  motors.  The  capacity  of  the  power  plant  will 
be  abont  66  H.-P. 
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J.o.-vimotlvp  Works,   rhIlixK'IphlB.   are 

xfttft-  Adiiiitoii   to  their  bollor  sliop.  a 

addition  to  the  tank  and  tender  shop 

•Bd  a  laOxIOO-rt.   power  house,    to  have  a  capacit; 

•r  xooo  B.-P. 

TW  Ctoreland-Cllffs  Inw  Co.,  Neipittuee.  Mk-h..  Is 
laUmtld  In  the  erection  of  a  mannfaottiriu);  plant 
!•  Maaktac.  Mk-h. 

The  HookeBsnilth  Wheel  Jt  Mine  Oar  Co..  Irwin. 
Ilu,  will  erect  ■  :::Sxt)l>'rt.  foundry  and  niaohine 
aiMik  tT&x^ft.  hiarksmiih  and  wood  shop,  'Jstor.v. 
UUS-R.  pattern  and  gtomKe  IniUdlnit.  nOxM-ft. 
power  bouae  and  a  30x°.H»^fi.  olDee  building. 

The  fooadrr  and  paltern-stoniBe  house  of  the 
ruioD   Slram  SpeclalljT   Co..   Si-raulon.    I'li..   has  been 

barned.  and  plans  are  Ih-Iui;  pre|uire<l   for  a  UX>x25(V- 

tt.    briek   bultdinit.    to    be   eqnipped    with   an  elwirle 

tnTellng    emne.     A    new     ^•u^^lla.     blower,  enplue, 

moldlnic    machine    and    foundry    appllanees  will    be 
parr baaed. 

Kor  ice  phint  at  Uoeydan,  La.,  see  W.ater. 

The  W.  O.  Browne  .Mfg.  Co..  Klugston.  N.  Y.. 
■■ken  of  hardware  sptvlallies.  Is  erecting  a  'J-story, 
aOxSO-tt.  brick  factory  with  2  Ktory,  m\M  and  12x15 
n.  addlliona.  The  coiuiwny  expe<-t8  to  nse  steam 
for  power. 

The  Elgin.  III..  .N'allonul  Wnlch  Co.  will  eit-et  a 
4-«tar7  and  basement  Hreproof  addition  eonalstiUK 
of  a  «x75-ft.  wnlral  luivlllon,  with  a  UKix:iO  ft. 
wing  on  each  side.  The  machinery  to  be  lnsii)lle<l 
will  be  drlren  by  Induction  motors,  taking  eurroiii 
from  the  central  power  plant,  which  Is  of  ample 
ea  parity. 

BUSINESS  NOTES. 

The  L.  U.  I'rentlce  Co..  Chicago,  contractor  for 
beatinc  and  ventilation  plants,  announces  that  It 
baa  opened  a  New  York  olBee  at  114118  LllH>rty 
St..  wDleb  will  be  under  the  management  of  .\.  1.. 
Canileld.  who  will  represent  the  <'ompany  In  the  ter 
ritory  east  of  and  Including  IMltsburg. 

Tbe  Boston  Klevated  Kallway  has  executed  a  con 
tract  with  the  Orven  Kuel  Kcononilser  Co.  for  Install- 
ln(  aeveral  economUers  at  the  central  power  station. 

Caaa  Harkins.  Columbus,  has  been  appointed  sole 
aceiil  for  Central  Ohio  for  the  WeFu-Uo  and  Scalfe 
water-aoftening  and  purifying  systems,  inauufnctureil 
by   Wm.  B.   Scalfe  fc  Sons  Co.,  of  rillsburg.   I'a. 

Tbe  Asbton  Valve  Co.,  Boston,  has  apiMilnted  W. 
K.  BaMwlB  as  special  sales  agent,  with  otUee  at  the 
t'nloo  Trust  Bldg.,  Baltimore. 

Tbe  Garden  CItv  Pan  Co.  has  finished  ere<-llng  the 
baildings  of  Its  plant  at  Mies,  Mich.,  and  will  soon 
bare  It  in  oi>eration.  Theie  Is  a  5t>il00-ft.  foundry. 
four  woodworking  rooms  of  40x5iift.  each,  a  ."Wx^*)- 
ft.  pattern  vault,  a  cupola,  two  40xl4i)ft.  and  two 
4<>xl1oft.  machine  riHims.  a  4i>x.'i(i  ft.  fun  room,  a 
'JBxaO-ft.  engine  nx>m  and  a  40xl.S-ft.  boiler  room. 
The  main  offices  of  the  com|Miny  will  remain  at  42 
South  Clinton  St.,  Chicago.  The  company  is  owned 
»>y  W.  W.  and  K.  D.   Green. 

On  July  1  the  Thomson  Meter  Co.,  Brooklyn. 
•lamped  Its  211.218th  meter:  the  meters  are  slanipeil 
only  as  they  are  sold. 

Tbe  Lead-Lined  Iron  I*li>e  Co..  WakeHeld,  Mass., 
baa  been  compelled  to  enlarge  Its  plant  to  handle 
Boatc  large  orders  rei-ently  taken  as  well  as  to  ac- 
rmnaiodale  its  increased   n<giilar  business. 

The  flc-irlc  power  plant  of  the  new  Cnlted  States 

>  ling  at  Iinluih.  .Minn.,  will  consist  of  a  "5 

'.  iighous.'    gi>nerH(or    direct  counwted    to    a 

inpound   engine    built    bv    the    Hall   Engine 

Co..  Eric  Pa. 

Ab  electric  plant  will  soon  be  Installed  In  tbe  Deaf 
aad  Dumb  .\sylum  at    Austin.  Tex.,  the  unit  to   con 
of  a  tandem  comjiound  engine  built  by  the   Hall 
lae  Co.,   Krie.   I'a.,  dlre»-t  connected    to  a   Westing- 
-  OtvKw.  alternator. 

Tba  Delaware,  Ijickawauna  &  Western  Railroad 
Co.  awarded  tbe  contract  to  the  I'ltlsburgh  Kilter  Mfg. 
Co.  for  tbe  cnnstrticllon  of  two  water  softening  plants 
of  the  Intermittent  tyiie  for  the  BufTnlo  Olvlslon 
These  plants  will  each  have  a  dally  capacity  of  200.- 
taio  gals,  and  will  lie  locat<-d  on  the  ground  adjacent 
to  the  pnmplog  station.  The  work  will  be  completed 
In  about  forty  Ave  days. 

Tbe  nttsburgh  tiage  A  Supply  Co..  I'ltlsburgh.  I'a.. 
reports  the  following  recent  sales  of  White  Star  oil 
alters:  Rnckinghsm  Co.  Mght  A  IV.wer  Co.,  I'orts 
•anoth     N     II   :    .VsuhTllle.   Tenn..    Klectric  Light   Co.  • 

Hamburg  Kallnnr *^ 

Co  .  Cincinnati.  '■ 


Kankakee.  Ill 
•  o.  ;  Silver  Klnt 


Llghl 

ninsdoll.  N.  Y.  ;  I'.  U.^lltchell 
1.  .Veh..  Klectric  Light  Co.  : 
y  Co.  ;  Carnegie.  I'a,.  Tube 
l-ark  City,  I'tah  ;  Army  & 


Startri?  tlSS'to""'   ^"■^''^   *"^'   SeatUe.   Waih,. 


Claaa, 
Jaly  IS. 
Jalr  IS. 

July  IB. 
July  l,^ 
July  l.% 
Jaly  I  ft 

Jely  1«. 
Jaly  17. 
Jaly  17. 

Jaly  IR 
Jaly  •-" 
Jnlj  . 
July  . 

Jaly  2S. 

Jaly  '.'4 

July  . 
Jaly::4 


PROPOSALS  OPEN. 

WATKR  WORKS. 
Boneererte.   W.    Va .  . 

Providence,    R.    I 

Adv ,  Kng.  Record.  July  .%,  12! 
.Newcastle,    N.    B '      . 

{^.iy*".'*'?"--  '*'«■  ■. 

KIkland.    I'a 

[■aoldlng.  O     

Mains.  Mitchell,  «.  U. .'.',". 

Austin.    I'a 

Adv     Kng    Record.  July  K  12. '    ' 

St     l,nnl».    Mo 

"    "     Xrtealaa.  8.  O .'.'.'...' 

ro.    Pa ■ 

art.  o........::,  "••* 

J.I.  .  Kng    Rr<s.rd.  July  12. 
MaAoare.   Ind    Ter   ..;. 
Ad»  ,  Eng    Record.  Jane  M 

.... — .-- ■r.K.klyn.  N.  Y.  . 

July  12. 


;»;; 


^vL  .   HsmmoDton.  N    J 
Kag.  Bword.  July  12. 


See  Eng. 

Record 

..Jnly  12 

..Jaly    5 

..July  & 
..June  2!^ 
, .June  2N 
..July  12 

.June  28 
..Jaly  12 
■  .Jaly    5 

.  .Jnly  6 
..July  12 
..July  12 
..July  12 

.  .  June  28 

July  12 

.July  12 
..July  12 


July  24.  Slandplpc.  Ilammonton,  N.  J July  1.! 

.\dv..  Kng.  Record,  July  12, 
July  2.').   Boston,   Mass uly  12 

.\dv..  Kng.   Record.  Jnly  12. 
Aug.  IS.  Knglnes.    Chicago.    Ill June  14 

Adv.,  Kng.  Record,  June  21,  28, 
Aug,  15,   Monterey,  Nnevo  Leon,  Mex June  21 

.\dv.,  Kng.  Record,  July  12, 
Rliv  Canal,    Beaumont,  IVx July  12 

SKWKRAGK  AND   SEWAOB    DISPOSAL, 

July  14.  Syracuse,    N.   Y July  12 

July  1,">.  t>.athe,  Kan July  12 

July  l.">.   East  Llverpixil,  O July  12 

Jnly  l."i.  Cleveland.  O July  12 

Jnly  IS.   Kendallvllle.  Ind July  12 

July  l.'i.   Schenectady.  N.  Y July  12 

July  l.'>.  Waierbury.  Conn July  12 

Adv..  Eng.  Record,  June  28  to  July  12. 

July  Iti.   ItulTalo,  S.  Y July  12 

.luly  111.   Kansas  CItv.    .Mo July  12 

July  lt5.   ButTnlo.  N.  Y July    0 

July  16.  Kalrfleld.  la June  28 

July  17.  St.   i'nul,  .Minn July  12 

July  17.  Cleveland.  O June  28 

July  18.   Mansfield,  O July  12 

July  18,   New  York,  N,  Y July  12 

July  18.  San  Juan,  P.  R -.  .  .July    6 

.\dv..  Kng.  Record.  July  5. 

July  111.   Youngstowu,  O July  12 

July  IK.  Zanesvllle.  O July  12 

July  1!».   South    Itrooklvn.   O July    & 

July  20.   Westfleld.    .Mass July  12 

July  21.   Bronxvllle,  N,  Y June  28 

July  21.  l^anton.   O July  12 

July  21.   Uedtleld,    S,   D July  12 

July  21.   Eavette,   <).    , July  12 

July  21.  Cincinnati,  O July  12 

July  21.  t.'uibimdale.    111 July  12 

July  21.   I>es  Moines,    la July    6 

July  22.  Cleveland.  I) July  12 

July  22,  Columbia,   .\io July  12 

July  22.   White  I'lalns,  N,  Y July  12 

July  22,   Uinghamton,  N,   Y July    6 

July  22,  Oes   Moines,    la July    6 

July  23.   I.ockhart,   Tex July  12 

July  2;t.  I»es  Moines,   la July  12 

July  28.   Muskogee,  Ind.  Ter June  28 

.\dv;.  Eng.   Record,  June  28. 

July  24.   lies  Moines.   la July  12 

July  24.  Long  Island  iMty,  L.  1.,  N,  Y July  12 

July  2."i.   Montlcello,   lud Jnly  12 

July  26.  De   I'ere,    Wis July  12 

Jnly  2(1,  Grafton,    N.    1> July  12 

July  31,  Wllllamsport,  Pa June  28 

Adv.,  Eng.  Record,  June  28,  July  5. 

.\ug.    2.  Culverts.    (Cincinnati.    O July  12 

.Vug,    4.  t^anton,  O July  12 

Aug.    4.  Cincinnati,   O July  12 

.Vug     4.   .\rdmore,   I'a Jnly  12 

,\ug.    ti.   .\bilene,    Kan July  1 2 

.\dv..   Eng.   Record.   July   12. 
Aug.  12.   Machinery,  New  ()rlean.s,  !.« June    7 

.\dv..  Eng,  Reivrd,  June  7  to  July  12, 
Aug,  12.  Construction,  New   Orleans,   La June    7 

-Vdv.,  Eng.  Record,  June  7  to  July  12. 
.\ug.  1.1,  Monterey.    Nuevo  Leon.   Mex...' June  21 

.\dv..  Eng.   Reoird,  July  12. 

BRIDGES. 

July  17.   Boston,    Mass j...  July  12 

July  17,   llanvltle.    III .Julv  12 

July  18,   Manslleld.  () July  12 

JuIyLS.    Indianapolis,   Ind June  28 

July  I!).   Oalg,     Mont July    5 

July 21.  Chllllcothe.  O JnlJ  12 

July  21.   Ft.    Benton,    Mont June  28 

July  22.   Montlcello,    111 July  12 

July  22,   S.  .Michigan  St.,  Buflfalo,  N.  Y July  12 

Adv.,  Eng.  Record,  Julv  12. 
July  22,   So.  Park  Ave.  Supers.,  ItulTalo,  N,  Y.  .July  12 

July  24.   St.    Clalrsviile,    6 , ,  July    6 

July  2().  Wllkosbarre,    I'a,    ' July  12 

.lulv  2(5.   riiiton,   Ind Jmy  12 

July  26,  TuppervlUe,  Out July  12 

July2(!.  Akron,    t) July    6 

July  28.  Chicago    III .'.June  28 

,  ■    .V,.    /"'^i'  ^^'-  K«^«>rd.  June  28,  July  5. 

July  29.  St.    Louis,    Mo July  12 

.Vug.    1.  Mansion.  Wis July  l'> 

Aug  —  Columbus.   O "...., '.June  28 

Sept.    3.  ("hlcago.   111 .Tuly  12 

Sept.    9.  Caldwell,    Idaho    July  12 

Sept.  —    Bridge  plans.  St.  Petersburg,  Russia .  Sept,  21 
VIcKsburg,  MIsa .July  12 

PAVING  AND  ROADMAKING, 

July  14.  Syracuse,    N,   Y Jnlvl" 

July  J4-  Norrlstown.  l»a '    Julv  I'" 

Julyl,'..  Schenectady.    N.   Y '  "julv  1-" 

.Inly  15.   Jersey  City.    N.  J ,  .   Jul,  jo 

Jnly  1 ,%.    Independence.  Mo. July  1^ 

July  l.'i.  l>nven|Kirt.   la.   ....;.,...  i  ,..!'!'■"' Julv  12 

Jnly  10.  Bnltlmore.  Md.    ...........  J....    .V.Jn&  12 

July  10.   Buflalo,  N.  Y ■      JuK  12 

•Tujyie.   Kan.s«s  City.  Mo........ ! ! '.  iliju  y  12 

July  18.   Now  York.V  Y Ju  v  12 

July  18.   MnMsflcld.    O jSlv  12 

July  18.  CiMlar  Kalis,   la "    jSlv  12 

July  18.   St.    Louis,    Mo .'  jSS    5 

Julv  18.   Springfield,   O ;\ .  Jnni  28 

July  in.   Boston.    Mass Julv  12 

July  in.  Greenville,    O Jii  J  1 9 

July  in.   Pembroke,   Ont jS  i  jo 

July  in.  SheNi.vgnn,  Wis jjjii  io 

July  21.  Curbing.  Kansas  City,  Mo " ". .' ! !  July  12 

July2l.  J"lllcv>,    Tenn Jnl»  I'j 

..    „.  ,H»- ■   '^ns    Kecord,  July  12.              •■•■•"■y" 

July  21.   Inlon.    N.   J Julv  12 

Jnly  21.   Des  Moines.   la !„  i    r 

July  21.   Michigan    CIt.v,    Ind ..■..July    6 

July  22.  Cincinnati.  O SnlVi? 

Jnly22.   BnlTalo.    N.    Y jSlJ  19 

July  22.   Philadelphia,  I'a. V.'.". JaK  12 

Ju  y  22,   SI eul>envlll^   O jS  J    5 

July  22.  Napolwn.  O j,,}'    ? 

JuIy2.T   Norih    Adams.  Maaa.  . . . . . ,      ! ! J^\l  v> 

,  ,    o,  .■>'''■;  .'"■"B    K<w)rd.  July  12.               •••■niyt.: 

July  23.   Brooklyn,   N.   Y ,  Julv  i-> 

Jnly  23.   Mt.    Pleasant.    O '.    i.;.' Ju  ,    5 

July  23.    Iinyton,  O 3"}J    5 

J,u!,v24     Ipper    Sandusky,    O !'. ! ! '. .' '. "   Ju  y  12 

July  24.  Long  Island  CItv.  L.  L,  N.  T.                 Jn  v  ia 

July  24.  Ontervlile.    Ind!    ......! jS  J  la 

July  20    Shiti  Hsphall.  Waahington.  D.  C Julv  12 

Adv.  Eng    Record,  Jnly  1-2  JUiy  1.! 

July  26,  Block  asphalt,  Washington,  D    C            Julv  !•• 

AdT„  Kng.   Record,  July  12.  -"v  i~ 


July  20.  Washington.  V>.  C July  12 

.\dv..  Eng.  Record,  July  12, 

July  28.   Siirlngllekl,   tl July  12 

July  28.  Clnclnnntl,   O July    5 

July  20.   I'orlsmouth.  O July  12 

July  20.  St.   I,ouls,   .Mo July  12 

July  30,   Peoria.    Ill July  12 

July  31.   Marinette.   Wis.    July  12 

.\ug,    1.   Lancaster,    O July  12 

Aug.    5,  JeHVrsonvllle,    Ind July  12 

Aug,    5,  Clncinnail,    O July  12 

Aug,  11,  Toledo,  O July  12 

—    VIcksburg,    Miss,    ,. July  12 

Schenectady,    N.    Y July  12 

l-OWER.  GAS  AND  ELECTttlClTV. 

July  10,  Gallipolls,  O July    6 

July  16.  Noriistown,    Pa ', June  14 

July  21.  Cedar  Kails,  la June  28 

July  22,  Newcastle,  N.   B July    5 

GOVERNMENT    WORK, 
July  14,  Dam,   Wheeling,  W,  Va June  21 

.Vdv.,  I-'ng,  Record,  June  21  to  July  12, 

July  1,">,   Washington,    n.    C , July  12 

July  lo.  Cribs,  W  heeling.  W.  Va June  21 

Adv..   Eng.  Record.  June  21  to  July   12. 

July  17.  Tampa,    Kla May  31 

July  IS.   Kt.   tlunt,   Va June  28 

July  IS.   Kt.   Washington,  Md June 28 

July  10.   Paving,    lios'on.    Mass July  12 

Julv  10,   Kt.    Hancock.    N.   J Jnly    5 

July  23.   Kt.   Robinson.   Neb July    5 

July  28.  Chicago.    Ill June  28 

Adv..  Eng.   Record,  June  28  to  Julv   12, 

July  28.   Pollers,  etc..  Chilocco,  Okla.  Ter July  12 

July  28.   Butte,  Mont June  14 

Adv.,  Eng.  Record,  June  14,  21. 
July  20.   Heating.  Joiict.   Ill July    5 

Adv.,  Eug.  Itectird,  Julv  i>,  12, 

July  30.   Plnlisburg   liarracks,   N.  Y July  12 

July  30.  Aberdeen,   S,    I) June  21 

Adv..   Eng.    Record,  June  21,  28, 

July  31.   Hospital,   Kt,    llayard,  N,  Mex July  12 

Jnly  31.    Prima   .\gency,  .\rU July  12 

July  31.  Wiring,  etc.,  Sollet,  III July    S 

Adv.,  Eng,  RetHird,  Jnly  5,  12, 
Aug.    1,   Kt.  Totten,   N.  Y July    5 

.\dv..  Eng,  Record,  Julv  .'>.  12. 
Aug.    2,   HtK.  bldg.,  Kt.  I>.  A.  llussell,  Wyo,  , .  July  12 

.\ug,    4.  Cril)  work.  Cincinnati.  O July  12 

.\ug.    r>.   Brunswick,  Ga June  21 

.■Vdv  .   Eng,   Record,  June  21,  28. 
Aug,    0.    Wiring,  etc.,  Kreeport.   Ill July  12 

.\dv..  Eng.  Record.  Julv  12. 

-Vug.    7.  Hospital.  Winthrop,  Mass July  12 

Aug.    0.  San   Kranclsco.   Cal July    b 

Aug,  12.  Denver,   Colo , JuDe28 

Adv.,  Eng.  Record.  June  28,  July  5. 
Aug.  13.   Kreeport.    Hi July    6 

.Vdv..  Eng.  Rei-ord.  Julv  .'>.  12. 
Aug.  14.    Pneu.  tube  mail   serv.,' Wash,,   D,   C.  ,  July  12 
.Vug.  IS.   Kergus   Kails,    Minn July  12 

.\dv..  Eng.  Re<-ord.  July  12. 

VIcksburg.   .Miss Julv  1 2 

BUILDINGS. 

July  14.   School.    Jacksouvllie,    HI July  12 

July  14.   School  additions.  Svracuae.  N.  V July  12 

July  15.   School.  Charleston,  W.  Va July  12 

July  15.   Schmil,    Clinton,    la July  12 

July  13.  Court  house,  I'oughkeepsie.  N,  Y July  12 

July  15.   Excav.,   etc.,  .Vrinory,   liufraio,  N.  V.. July  12 

July  15.  School.   Seymour.   la July  12 

July  15.  Church.  Darlington.  Wis July  12 

July  15.  .\slyum  Improv.,  Home,   N,  \' July  12 

July  15.   Village  hall.  Alma,  Mich July  12 

July  15,  School,   Centreville,   Md July  12 

July  15,   Hospital,   Spriuglield.    Ill July  12 

July  15.   School.   Boston.   .Mass July  12 

July  16.   School.    Oswego,    N.    Y July  12 

July  16.   Sch.iol,  Home,  N,  Y July  12 

July  16,   I'lib.  bldg.,    Paterson,   N,  J July    6 

July  16,   Schools,  St,   Paul,   Minn Jnly    S 

July  16.   Htg.  Court  House,  Norrlstovtn,  I'a,.,  June  21 

July  17.   Hosp.  Iinprov..  New  Y'ork,  N.  Y Jnly  12 

July  17,  School,   Troy,   O July  12 

Julv  17,   I'ub.  bldg.,   Mansfield,  O June  28 

July  17,  School,  \  alley  Crvissing,  O June  28 

July  17,   Htg.  school,  .\Krlculfl  College,  Miss.  .June  28 

July  17.   Htg.    bldg..   Athens.  t1 June  21 

July  18.   School.    McKcesnort.    Pa July  12 

July  18,   Htg.  school.   Chicago.   Ill July  12 

July  19.   Hospital.   Woodvllie,    Pa Julv  12 

July  10.  School.    Violet,   G July  12 

July  10.  (Murt   house,    Benton,  Ark July  12 

July  19.  School.   Kingman.  G July  12 

July  21.  School.    Somerset,    Ky July  12 

July  21,  Library,   Sparta,   Wis July  12 

July  21.  School  work.  New  York.  N.  Y July  12 

July  21,  Engine   houses,   Springfield,   O June2§ 

July  21,  School,  Iowa  City,  la June  28 

July  21,  Court  Hoti.«e,  Crown  Point,  Ind,  . . . .  .June  28 

July  21.  Library,    Eureka,  Cal Julv    .^ 

July  22,   Bath   hou.'se  plans,  Camden,  N,  J luly  12 

July  22,  City  hail,  .\nsonia,  t^>nn July  12 

Jnly  23.  Court    house.    WllkeslMirre,    Pa Julv  12 

July  23.   School,  Nottingham,  O Julv  12 

July  23.  School.  Cleveland,   O Julv   ,S 

July  23.  City  Hall,  Sheldon,  la JulV    5 

July  25.  Bank,  Cynthiana,  Ky July  12 

Jnly  25,   School,   Lockport,  N.  Y July  12 

July  25,  Htg.  school.    Monona.  la July  12 

July  25,  Scluml,    Sanduskv,    G July    5 

July  25,   I'ub.   hide,  plans,"  Milwaukee,  Wis June  28 

July  26,   School,  t.nrden  City,  S.  D July  12 

July  20,  Town  hall,   Southampton,  Mass July  12 

July  26.   I'ub.   bldg.,  Columbus.  O July    & 

July2.S.   I'ub.   bldg,.    Los   Angeles.  Cal Julv  12 

July  20.  Co.   bldg.,    I>e<lhain.   .Mass July  12 

July  31.   Instlt..   Dauvllle.    Ivy July  12 

July  31.  t^hurch.    Vincennes.    Ind July  12 

Aug.    2.  School.  Tippecanoe  CItv,  O Jnly    5 

Aug.    5,  School  plans,  Passaic,  N.  J Mav    3 

Aug.  16,  Dwellg.    plans,    Che.venne,    Wvo July    5 

Oct.    7,  Capitol  work,  St.  Paul.  Mlnn^ .Mar.  22 

MISCELLANEOUS. 
July  15.  Sweeping  machine,   Johnstown,  Pa... July    5 

July  16.  Levee  work,  .Vlexandria,  La Jnae28 

July  17.  Garb,  disposal,  Newark,  N,  J June 28 

Adv.,  ICng.  Rei-ord,  July  5.  12. 

July  19.  Wharf,  port   Hawkesburv.  N.  S Julv  12 

July  21.   R.   R..   New  York.   N.  Y. J   ly    5 

July  25.  Dr,vdock,   Portland,   Ore Julyl- 

Jnly  31.   Breakwater,  Boston.  Mass Julv  1" 

.\dv..  Eng.  Record,  Julv   12  '      " 

AuK.  11-  Sea  wall.  Galveston,  Tex June '>8 

Sept  SO.   Harbor,   INart  Adelaide,  S,  A July    S 
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A  Single  Grade  of  Steel  for  Bridges  and  Other 
Structures. 


Among  other  subjects  discussed  at  the  fifth 
annual  meeting  of  the  American  Section  of  the 
International  Association  for  Testing  Materials, 
held  at  Atlantic  City  last  month,  that  relating 
to  the  use  of  a  single  grade  of  structural  steel 
for  all  ordinary  construction  in  that  metal  has 
attracted  much  attention.  The  purpose  of  that 
discussion  was  to  discover  if  possible  whether 
it  is  desirable  or  feasible  to  secure  the  adop- 
tion of  a  single  grade  of  structural  steel  in 
bridges  and  buildings,  and  to  extend  the  use 
of  that  single  grade  of  metal  possibly  to  at 
least  a  large  portion  of  ships'  frames  and  hulls. 
One  prominent  feature  which  characterized  at 
first  the  partial  use  and  then  the  exclusive 
us?  of  steel  in  structural  work  was  the  great 
range  in  the  grade  of  metal  employed.  In  the 
early  days  of  steel  construction  metal  possess- 
ing as  much  as  90,000  to  100,000  pounds  per 
square  inch  ultimate  tensile  resistance  was  at 
times  sppcifled.  The  great  difflcnltles  attend- 
ing the  satisfactory  shop  manipulation  of  such 
a  metal  soon  excluded  it  from  use.  A  high 
grade  of  steel,  however,  has  been  used,  at 
least  in  soine  cases,  for  the  compression  mem- 
bers of  bridges  until  quite  recently  and  pos- 
sibly this  is  true  even  at  the  present  time.  The 
erratic  developments  which  at  first  followed  the 
shop  treatment  of  steel  in  bridge  members  in 
some  cases,  prompted  the  great  majority  of 
engineers  to  avoid  those  classes  or  grades  of 
metal  ii  which  the  amount  of  carbon  ran  com- 
paratively high,  for  all  those  members  subjected 
to  the  operation  of  forging.  High  steel  under 
such  circumstances  was  exclusively  employed 
for  those  members  subjected  only  to.  operations 
in  which  heating  for  forging  was  avoided.  A 
lower  grade  of  metal  whose  behavior  under 
forging  was  more  like  wrought  iron  was  re- 
served for  eye  bars  or  other  forged  members. 

As»  experience  with  steel  structures  and  the 
manufacture  of  steel  structural  members  ex- 
panded it  was  found  that  in  a  great  majority  of 
cases  low  steel  with  an  ultimate  tensile  re- 
sistance running  perhaps  not  higher  than  about 
05,000  pounds  per  square  inch  could  be  punched 
and  riveted  under  suitable  conditions  with 
nearly  the  same  Immunity  from  erratic  results 
as  wrought  Iron.  It  was  also  found  that  a  soft 
or  low   grade  of  steel   possessing  an  ultimate 
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tensile  resistance  of  62,000  to  60.000  pounds 
per  square  inch  made  an  almost  ideal  rivet 
material.  Out  of  all  those  various  results  and 
others  of  a  similar  nature  there  have  been 
evolved  by  different  engineers  correspondingly 
diversified  specifications  for  various  grades  of 
steel  supposed  to  be  specially  adapted  each 
to  its  own  particular  class  of  members.  The 
simplest  resulting  classification  has  been  that 
in  which  all  grades  of  steel  are  divided  into 
"soft  or  low,"  "medium"  and  "high."  There 
have  not  been  lacking  specifications  in  which 
intermediate  qualities  have  been  recognized  or 
prescribed,  but  generally  the  three  principal 
grades  named  have  during  the  past  few  years 
covered  all  the  steel  usually  employed  in  bridges 
and  buildings,  although  a  separate  and  higher 
grade  of  steel  has  been  generally  preferred  for 
steel  castings. 

These  results  have  naturally  caused  the  mill 
managers  considerable  trouble  and  annoyance, 
which  have  indeed  been  shared  to  some  extent 
by  civil  engineers.  The  situation  has  there- 
fore led  naturally,  if  not  inevitably,  to  the  dis- 
cussion at  the  Atlantic  City  meeting  of  the 
American  Section  of  the  International  Asso- 
ciation, to  which  reference  has  already  been 
made.  The  predominant  tone  of  this  discus- 
sion, as  well  as  that  of  other  discussions  in 
some  local  organizations  of  civil  engineers,  ap- 
pears to  be  in  favor  of  a  single  grade  of  steel 
for  all  ordinary  stntctural  purposes  as  existing 
either  in  bridges  or  buildings,  although  it  is 
not  quite  clear  whether  a  considerable  portion 
of  those  in  favor  of  nominally  a  single  grade 
would  not  except  either  rivet  or  pin  steel  or 
both  from  that  main  single  gi'ade.  The  tendency 
in  these  discussions  has  been  to  advocate  for 
this  standard  an  ultimate  resistance  generally 
varying  between  about  55,000  and  65,000 
pounds  per  square  inch,  although  there  has 
not  been  unanimity  in  regard  to  these  limits. 
It  seems  furthermore  to  be  the  opinion  that 
such  metal  need  not  be  drilled  or  reamed,  and 
that  the  principal  advantage  to  be  gained  from 
its  use  arises  from  the  fact  that  it  may  be 
punched  and  riveted  like  wrought  iron. 

Undoubtedly  convenience  and  simplicity 
would  be  enhanced  both  in  specifications  and 
in  construotion  by  the  adoption  of  such  a  stan- 
dard metal,  but  there  are  some  serious  con- 
siderations connected  with  such  a  step.  There 
are  many  experienced  engineers  who  probably 
would  object  most  strongly  to  the  omission  of 
reaming  of  punched  holes  even  !n  that  mild 
grade  of  steel.  Again,  there  are  others  who 
are  by  no  means  satisfied  with  simple  ptinching 
and  riveting  to  produce  as  high  a  grade  of  re- 
sults of  manufacture  as  is  desirable.  They 
even  go  so  far  as  to  believe  that  reaming  and 
in  many  cases  drilling  are  to  be  desired  in  the 
interests  of  improved  shop  results.  Nor  Is  It 
certain  that  it  Is  yet  advisable  to  use  generally 
for  rivets  metal  that  may  run  as  high  in  ulti- 
mate resistance  as  65,000  pounds  pet*  square 
inch.  It  is  also  practically  certain  that  some 
prominent  engineers  desire  to  secure  the  ad- 
vantage of  a  high  working  unit  stress  In  com- 
pression members  and  believe  that  such  re- 
sults can  be  more  rationally  attained  with 
steel  of  ultimate  resistance  running  from  per- 
,haps  62,000  to  70,000  pounds  per  square  inch  or, 
possibly  higher,  than  from  the  lower  grade 
which  would  constitute  the  single  standard 
grade  of  metal.  Simplicity  and  uniformity  are 
certainly  most  desirable  and  vahiable  character- 
istics in  either  specifications,  design  or  con-- 
struction.  but  it  may  be  a  matter  of  reason- 
able doubt  whether  the  effort  to  secure  sim- 
plicity and  uniformity  may  not  be  pursued  too 
far  when  it  excludes  from  use  patlicular  grades 
of  steel  that  are  specially  adapted,  to  certain 
structural   conditions  or  to  the  attalntpent  of- 
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certa.in  necessary  results.  It  is  quite  possible 
that  the  nicer  and  more  accurate  shop  pro- 
cesses may  ■  be  both  Judicious  and  economical 
when  the  design  of  members  for  long  spans, 
for  instance,  is  in  question,  and  in  any  case 
the  adoption  of  a  tow  or  soft  grade  of  steel 
for  rivets,  and  another  but  higher  grade  for 
the  main  truss  members,  both  tension  and  com- 
pression, and  possibly  also  for  pins,  may  be  too 
Judicious  to  be  abandoned.  A  steel  having  an 
ultimate  tensile  resistance  between  58,000  and 
66,000  pounds  per  square  inch  is  a  most  ad- 
mirable material  for  both  tension  and  compres- 
sion members  in  all  ordinary  structural  work 
either  of  bridges  or  buildings,  and  it  would  prob- 
ably give  neither  engineers  nor  manufacturers 
any  sensible  inconvenience  to  use  it  in  such 
a  field  in  connection  with  a  special  grade  for 
rivets,  and  even  another  but  higher  grade  for 
pins,  although  In  all  ordinary  cases  the  higher 
grade  would  not  be  needed.  It  aoes  not  seem 
probable  that  the  radical  measure  of  resorting 
exclusively  to  a  single  grade  of  steel  will  find 
favor  with  a  suSlcient  number  of  experienced 
engineers  to  secure  uniform  adoption,  although 
it  would  be  quite  reasonable  to  adopt  a  single 
grade  for  tension  and  compression  members  In 
all  ordinary  bridge  or  building  work. 

Malaria  and  Mill-ponds  are  so  closely  asso- 
ciated, according  to  the  Alabama  Supreme 
Court  in  Richards  v.  Daugherty,  31  S.  Rep.  934, 
that  such  a  pond,  although  in  use  about  ten 
years,  has  been  declared  a  nuisance  and  or- 
dered to  be  abated.  The  complainant  In  the 
case. agreed  to  the  construction  of  the  pond 
originally,  and  advised  the  defendant  concern- 
ing the  plans,  but  these  acts  were  held  to  be 
no  bar  to  his  subsequently  procuring  the  abate- 
ment of  the  pond,  when  it  was  found  that  his 
family  suffered  severelyfrom  malaria  after  It 
was  formed. 


The  Louisiana  Purchase  Exposition  has  such 
exceptional  resources  at  its  command  that  it 
will  be  marked  by  features  of  management  that 
have  never  before  been  possible.  The  appropria- 
tion of  $5,000,000  by  Congress  was  only  made 
after  satisfactory  proof  had  been  furnished  that 
the  exposition  company  had  raised  $10,000,000, 
so  that  financially  the  enterprise  has  about 
double  the  resources  at  the  command  of  the 
managers  of  the  Columbian  exposition  at  Chi- 
cago. One  of  the  results  of  this  condition  will 
be  the  absence  of  all  charges  for  floor  space  to 
machinery  exhibitors,  and  the  abolition  of 
charges  for  power,  light  and  such  facilitifs 
may  seem  reasonably  necessary  for  the  best 
presentation  and  operation  of  a  desirable  dis- 
play. With  such  a  generous  programme,  how- 
ever! it  Is  necessary  for  the  management  to  have 
full  information  at  an  early  date  of  the  extent 
and  character  of  the  exhibits,  in  order  to  plan 
the  necessary  facilities,  and  Mr.  Thomas  M. 
Moore,  chief  of  the  Department  of  Machinery, 
urges  iall  who  intend  to  take  part  or  wish  fur- 
thier  itiformation  to  communicate  with  him  at 
once.  The  Manufacturing  Department  will  be 
housed  in  three  large  structures.  The  Varied  In- 
dustries Building,  1.200x525  feet  In  size,  will 
contain  those  manufactured  products  In  which 
an  attempt  Is  made  to  please  the  eye,  such  as 
silverware,  furniture  and  pottery;  the  special 
machinery  used  Ih  prodticing  these  articles  will 
also  be  exhibited  here.  The  Manufactures 
Building  Is  a  l,200x525-ft.  structure  for  dis- 
playing' purely  utilitarian  products,  such  as 
rubber  goods,  plumbing  materials  and  ap- 
paratus for  heating  and  ventilation.  The  Textile 
Building  is  758x525  feet  in  plan  and  will  be 
devoted  to  materials  used  for  clothing  and 
allied  purposes  and  to  the  special  machinery 
for  making  them. 


so 
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The  PUnt  of  the  Pike's  Peak  Power  Co. 
Bj  E.  U.  Jones,  Engineer  and  General  Superintendent. 


Th«  PIke'8  Peak  Power  Company,  whose 
generml  offices  are  at  Victor,  Colo.,  was  organ- 
ised io  1899,  under  the  laws  of  Colorado.  The 
company  during  that  year  purchased  ranch 
property,  placer  claims  and  reservoir  sites  on 
West  and  East  Beaver  Creeks,  in  Teller  and 
Fremont  Counties;  located,  developed  and 
patented  placer  claims  along  these  streams, 
and  at  this  date  owns  by  patent  all  of  the  lands 
on  and  along  these  streams.  Including  reservoir 
■ttas,  and  all  water  power  privileges,  over  a 
distance  of  1%  miles  on  Beaver,  7  miles  on 
WMt  Be«ver  and  3%  miles  on  East  Beaver. 
Thaae  streams  are  noted  for  excessive  differ- 
ence In  elevation  in  short  distances,  and  pro- 
duce sufficient  water  to  make  of  them  valuable 
water  power  properties. 

One  of  the  power  stations  contemplated  by 
the  company,  completed  and  in  operation  dur- 
ing the  past  year,  is  known  as  Station  A.  It  is 
located  on  West  Beaver,  in  Fremont  County, 
IH  miles  up  the  stream  from  the  junction  of 
But  and  West  Beaver.  The  completion  of  this 
station  has  also  accomplished  much  of  tlie  de- 


5x15  feet  and  %  inch  in  thickness  for  the  bot- 
tom, which  is  eight  plates  in  height.  Continu- 
ing, the  plate  is  reduced  in  thickness  to  % 
inch  and  finally  at  the  cap  it  is  %  inch  in 
thickness.  The  entire  facing  is  riveted  up 
with  horizontal  butt  straps,  and  4x5x>4-inch 
angle  bars  placed  vertically  the  entire  length 
of  the  dam.  The  5-lnch  leg  of  each  pair  of 
angle  bars  projects  into  the  reservoir  and  con- 
stitutes a  standing  joint  seam,  with  a  2x%-inch 
iron  liner,  riveted  between  the  extreme  outer 
points  of  these  angle  bars,  thus  making  a  thor- 
ough expansion  joint  for  each  section  of  15 
feet.  The  bottom  and  end  connections  of  the 
entire  sheet  are  concreted  into  a  deep  channel 
quarried  out  of  the  bed  rock,  and  the  bottom 
terminates  in  two  pairs  of  5x8-inch  angle  bars. 
which  are  riveted  through  the  plates.  The  end 
connections  are  prepared  in  exactly  the  same 
manner,  but  are  applied  vertically.  The  entire 
facing  is  riveted  up  and  calked  in  the  same 
thorough  manner  as  in  boiler  practice.  A 
space  of  6  inches  was  left  between  the  steel 
plates  and  smooth  surface  of  the  granite  back- 
fill. This  narrow  space  is  taken  up  by  sand, 
grravel  and  sedimentary  deposit,  the  filling  be- 
ing applied  with  ample  water  and  permitted  to 


1,535  feet  in  length,  located  21,000  feet  from 
the  dam. 

From  a  point  200  feet  below  the  Skaguay 
tunnel,  where  the  static  pressure  reaches  220 
feet,  the  line  consists  of  steel  pipe  29  inches  in 
diameter  in  various  thicknesses  of  plates,  rang- 
ing from  %  to  %  inch,  as  required  to  meet  the 
internal  pressure  with  an  ample  factor  of 
safety.  The  total  length  of  steel  pipe,  includ- 
ing the  receiver,  is  2,900  feet,  and  it  is  on  an 
incline  averaging  38  per  cent.  It  passes  over 
grades  constructed  through  a  tougher  granite 
formation  in  respect  to  roughness  than  ever 
was  encountered  in  railroad  construction  in 
Colorado.  At  one  point  it  passes  through  an 
inclined  tunnel  335  feet  in  length,  just  above 
which  is  a  bridge  70  feet  in  height,  both  being 
on  40  per  cent,  gradient,  and  at  various  points 
there  are  extremely  deep  open  cuts.  From  the 
south  end  of  the  Skaguay  tunnel  the  pipe  line 
is  entrenched  in  the  grade  on  which  is  con- 
structed a  three-foot  railway  leading  from  the 
Skaguay  tunnel  to  the  power  house,  its  grade 
being  1,163  feet  vertical  in  3,100  feet  horizontal. 
This  road  is  the  only  means  of  access  to  the 
power  house.  The  cars  are  operated  by  a 
double-hoisting  engine. 
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velopment  and  actual  construction  for  Stations 
B  and  0,  in  the  way  of  reservoir  capacity  and 
pipe  line  delivery  of  water,  which  is  especially 
serviceable  to  the  two  lower  stations  after  hav- 
ing been  used  through  Station  A.  A  descrip- 
tion of  the  completed  work  follows: 

Dam  and  Retervoir. — ^The  dam  and  reservoir 
are  6%  miles  east  of  Victor.  Here  is  located 
the  largest  steel-faced,  granite  backfilled  dam 
on  record  to  date.  The  structure  Is  405  feet  in 
length  along  the  cap,  220  feet  in  length  -of 
base,  148  feet  In  cross  section  at  base  and  20 
feet  in  cross-section  at  cap.  The  upper  slope 
or  steel  face  is  30  degrees  from  the  vertical, 
and  the  lower  slope  50  degrees.  The  height 
of  the  dam  from  the  bed  rock  to  the  top  of  the 
sizteentli  plate,  at  the  level  of  the  spillway,  is 
70  feet  The  spillway  Is  40  feet  wide,  cut  in 
Kiaalte  formation  and  passes  around  the  north- 
waat  and  of  the  dam.  The  granite  backfill 
a«alnst  which  the  steel  plate  rests,  Is  carefully 
laid  as  a  dry  wall  of  heavy  granite  boulders, 
oaaally  of  20  to  80  cubic  feet  each,  as  they  are 
broken  from  heavy  blasting,  with  loose,  fine 
granite  filling  tae  Intervening  spaces. 

The  steel  face  Is  built  of  sheets  measuring 
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dry  before  water  pressure  was  allowed  to  enter 
the  reservoir. 

The  reservoir  has  a  surface  area  of  130  acres 
and  holds  102,000,000  cubic  feet  of  water. 

Wood  and  Steel  Pipe  lAne. — ^Water  Is  taken 
into  the  wood  stave  pipe  through  a  "Griglay" 
240  feet  long,  perforated,  giving  30  times 
grreater  area  than  the  pipe.  The  connections 
between  the  Griglay  and  also  those  between 
the  main  pipe  line  and  the  steel  facing  of  the 
dam  are  made  by  steel  angles. 

The  wood  pipe  is  23,200  feet  long,  30  Inches 
in  inside  diameter  and  is  of  li^-inch  redwood 
stave,  banded  with  %-lnch  steel  bands  and 
cast-iron  lugs.  The  bands  are  spaced  along  the 
pipe  at  all  distances  between  2%  and  8  inches 
on  centers,  as  Is  necessary  for  resisting  the 
internal  pressure,  variations  being  caused  by 
various  Inverted,  syphons  along  the  line,  two 
of  which  have  to  wUhstand  a  head  of  215  feet. 
This  pipe  line  extends  over  fearfully  rough 
country,  about  half  of  the  grade  being  through 
original  granite  formation;  many  curves  are 
on  less  than  100  feet  radius,  and  there  Is  one 
compound  curve  of  35  feet.  The  wood  pipe 
passes  through  the  Skaguay  tunnel,  which  Is 


The  upper  terminus  of  the  railroad  lies  under 
a  vertical  ledge  70  feet  in  height,  and  all  ma- 
chinery, apparatus  and  materials  of  all  kinds, 
were  lowered  by  boom  and  derrick,  taking 
loads  from  the  wagons  at  the  upper  landing 
and  lowering  them  70  feet  over  the  ledge  to 
the  cars.  The  loaded  cars  were  lowered  by 
means  of  the  friction  brake  on  a  hoist,  which 
was  equipped  with  a  %-irich  steel  cable;  1,400 
tons  of  building  materials  passed  down  this 
peculiar  railroad. 

Station  A. — The  power  house  is  38x98  feet 
in  size,  with  two  side  wings  of  16x48  feet  each, 
and  is  located  on  the  summit  of  a  granite  pro- 
jection surfaced  off  true  to  grade.  The  build- 
ing is  constructed  of  brick,  with  a  corrugated 
steel  arch  roof  covered  with  concrete,  tar  and 
gravel;  it  has  a  concrete  floor  and  Is  absolutely 
fireproof.  It  is  provided  with  a  10-ton  travel- 
ing crane.. 

The  hydraulic  apparatus  was  manfactured  by 
the  Pelton  Water  Wheel  Company,  of  San 
Francisco.  Each  unit  consists  of  two  steel 
disk  wheels  66  Inches  In  diameter  keyed  to  the 
same  shaft  and  working  In  the  same  wheel 
house. 
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The  base  frames  are  built  up  In  a  box  pat- 
tern of  the  same  type  and  general  design  as 
the  generators,  to  which  they  are  connected. 
The  frames  of  the  water  wheels  and  generators 
are  faced  for  accurate,  rigid  connection  to  each 
other  by  bolts  and  dowels.  The  connection  of 
the  water  wheel  and  generator  shafts  is  ef- 
fected by  the  hub  of  a  7,000-pound  steel  cast 
balance  wheel  banded  with  a  rolled  steel  tire 
band  4  inches  in  thickness.  The  wheel  is  7 
ieet  in  diameter. 

The  nozzles  used  to  develop  the  required 
power  under  the  1,160  feet  of  effective  head 
obtained  at  the  station  require  to  have  a  di- 
ameter of  only  one  inch  to  furnish  236  horse- 
power, including  losses.  The  nozzles  lor  each 
unit  vary  in  diameter,  one  having  the  capacity 
of  the  generator,  and  the  nozzles  for  the  other 
wheel  in  the  same  unit  being  somewhat  re- 
duced. Each  wheel  in  each  unit  will  furnish 
power  for  the  full  capacity  of  the  generator 
connected  to  it.  In  operation,  however,  it  is 
customary  to  install  nozzles  of  such  varied  di- 
ameter or  capacity  as  to  enable  the  load  re- 
quirements to  be  met  by  the  use  of  nozzles 
under  full  pressure,  and  thus  avoid  more  than 
a  slight  loss  in  water  due  to  regulation  for  low 
loads.  The  nozzles  are  of  the  deilecting  type 
and  work  under  full  pressure  at  all  times, 
which  is  the  cause  of  the  variation  in  their 
diameters.  The  regulation  is  of  the  Armstrong 
type,  owing  to  the  fact  that  automatic  regula- 
tion under  the  existing  conditions  could  be  only 
a  failure.  Due  care  has  been  taken  to  extend 
the  apparatus  for  the  actual  control  and  regu- 
lation of  each  unit  to  a  point  directly  in  front 
of  the  switchboard  panel  belonging  to  that  unit. 

The  receiver  runs  longitudinally  through  the 
building  under  the  steel-concrete  floor.  The 
discharge  or  tall-race  water  returns  directly 
under  the  receiver  to  the  south  or  lower  end  of 
the  building,  at  which  point  it  will  later  unite 
with  water  conducted  from  a  point  800  feet 
above  Station  A,  where  a  catcher-dam  is  to  be 


duct  the  combined  waters  through  a  pipe  line 
to  a  point  200  feet  above  the  forks  of  the  East 
and  West  Beaver  Creek,  at  which  point  there 
will  be  constructed  Station  B.  There  will  be 
built  a  small  pipe  line  up  the  East  Beaver  to 
the  same  static  level  as  the  tail-race  water  of 
Station  A.     The  waters  of  both  pipe  lines  will 


600  volts,  with  stationary  armatures  and  rotary 
fields,  making  450  revolutions  per  minute.  Two 
four-pole  exciters  have  a  capacity  of  30  kilo- 
watts each  while  running  at  675  revolutions  per 
minute,  and  furnish  current  at  70  volts,  each 
giving  sufficient  exciting  current  for  all  four 
generators  while  working  at  full  load. 
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be   united    before   entering   the   receiver.     The 
pressure  of  Station  B  will  be  1,257  feet  or  544 
pounds  pressure  per  square   inch.       With  the 
added    accumulation    of    water    in    the    West. 
Beaver  branch,  3,500  horse-power  will  be  ob- 
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TiiiRTy-lNCH  Wood  Stave  Pipe,  23,000  Feet  Long. 


constructed,  and  the  water  diverted  from  the 
Beaver  Stream  channel.  There  is  a  consider- 
able accumulation  of  water  between  the  dam 
and  Station  A,  and  it  is  the  purpose  of  the  com- 
pany to  unite  the  waters  through  the  station 
with  the  accumulation  in  the  stream  and  con- 


tained, and  from  the  East  Beaver  branch,  about 
2,000  horse-power,  all  of  which  may  be  de- 
veloped at  Station  B. 

The  electrical  generators  now  in  operation 
at  Station  A  are  four  400-kilowatt  General 
Electric  machines,  three  phase,  thirty  cycles, 


With  reference  to  the  efficiency  of  the  water 
wheels,  it  may  be  stated  that  they  were  guar- 
anteed to  develop  83  per  cent,  of  power  on  their 
shafts  at  full  load  when  the  nozzles  are  in  nor- 
mal position.  In  considering  the  efficiency  of 
the  water  wheels,  the  General  Electric  Com- 
pany's generators  were  assumed  to  have  a  com- 
mercial-efficiency of  94  per  cent,  at  full  non- 
conductive  load,  therefore  with  every  33,000 
foot-pounds  of  water  the  water  wheels  will  pro- 
duce in  current  one  indicated  horse-power  less 
17  per  cent,  loss  in  the  wheels  and  6  per  cent, 
loss  in  the  generators,  delivering  78/100  horse- 
power or  582  watts  from  the  brush-holder  ter- 
minals of  the  generators.  These  efficiencies 
have  been  fulfilled  by  tests.  All  water  con- 
nections are  tested  to  800  pounds  pressure  to 
the  square  inch.  In  making  the  efficiency 
tests,  measurements  are  made  through  the 
standard  wier  commonly  used  in  the  United 
States,  which  measurements  are  verified  by 
Epouting  tests  by  working  water  through  noz- 
zles of  known  diameters. 

The  switchboard  apparatus  is  especially 
liberal  in  design,  and  is  made  up  of  one  excit- 
ing current  panel,  four  generator  panels,  two 
distributing  panels,  two  high  tension  panels 
and  one  paralleling  or  synchronizing  panel. 
Each  panel  is  made  of  Vermont  marble,  62x36 
inches  in  size,  with  a  28x36-lnch  sub-base,  and 
is  2  Inches  in  thickness;  it  has  a  com- 
plete equipment  of  indicating  and  recording 
instruments,  switches  and  regulating  appar- 
atus. The  main  line  switches  from  each  ma- 
chine are  operated  independently  either  for 
power  or  light.  The  circuits  are  arranged  so 
that  any  or  all  of  the  machines  may  be  applied 
on  either  circuit.  The  transformers  are  six 
250-kilowatt  air  blast,  of  the  General  Electric 
make,  having  600  volts  on  the  primaries  and 
12,600  on  the  secondaries.  The  twelve  com- 
plete sets  of  lightning  arresters  are  of  the 
General  Electric  make.    The  cable  connections 
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between  the  generators  and  switchboard  and 
Irom  the  switchboard  to  the  transformers  are 
all  highly  Insulated  and  laid  In  conduits  In  the 
concrete  floor.  Since  the  early  operation  of 
this  station.  It  was  found  necessary  to  Install 
some  thorough  system  for  combined  arc  and 
Incandescent  lighting,  which  has  been  fully  ac- 
complished by  the  introduction  of  two  200-kllo- 
watt  compensated  three-phase  generators,  60 
cyeles,  with  their  full  equipment.  These  gen- 
erators have  12  poles  and  operate  at  600  revo- 
lutions per  minute.  Each  generator  contains 
Its  own  independent  12-pole  exciter,  built  di- 
ncar  on  the  reTolvlng  fleld-ahaft  These  ma- 
chlBea  are  also  direcUy  connected  to  impulse 
type  water  wheels. 

Trmm*mi»sioH  and  Diatribution. — The  line 
tnumniasion  from  Station  A  to  the  center  of 
distribution  at  the  Gold  Coin  Mine  at  Victor 
includes  a  distance  of  eight  miles  by  pole  line. 
The  circuits  consist  of  three  No.  4  B.  &  S. 
power  wires,  and  the  lighting  circuits  of  three 
No.  6  B.  &  S.  wires,  which  are  ample  to  deliver 
1.600  kilowatts  at  less  than  a  5  per  cent,  energy 
loas.  These  lines  are  transposed  at  intervals 
of  H  mile  along  the  line.    The  poles  also  carry 
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in  various  directions  after  first  passing  through 
20,000-volt  oil  switches,  making  each  line  in- 
dependent. These  branches  run  to  Economic 
Mill,  where  about  300  horse-power  is  delivered, 
to  Beacon  Hill  for  hoists,  power  and  lights,  to 
the  Deadwood  mine  where  a  100  horse-power 
air  compressor  is  operated  and  a  secondary 
460-volt  power  circuit  reaches  Independence, 
Altman  and  the  Wild  Horse  districts.  Another 
primary  line  reaches  Cameron  and  Gillett,  after 
first  passing  through  Goldfield,  all  for  lighting 
services  and  distributed  in  each  of  these  towns 
through  their  local  transformers  connected  in 
delta.  Two  additional  primary  distributing 
lines  reach  Anaconda,  where  independent  light- 
ing and  power  is  distributed  to  the  town  of 
Anaconda  and  the  various  mines  in  that 
vicinity.  These  lines  also  reach  Blkton  on  their 
way  to  Anaconda,  where  lighting  is  also  dis- 
tributed. 

Extensions. — It  is  the  purpose  of  the  com- 
pany to  construct  an  independent  transmission 
line  from  Station  B  to  Station  A  and  possibly 
an  Independent  line  to  the  distributing  stations 
In  Victor,  including  the  connections  through 
Station  A,  thus  permitting  the  use  of  the  en- 


Interior  View  or  Station  A. 


for  telephone  purposes  two  No.  10  galvanized 
iron  weather-proof  wires,  transposed  each  120 
feet.  The  Insulators  were  furnished  by  R. 
Thomas  ft  Sons  Company,  of  Elast  Liverpool, 
Ohio.  They  are  5^  inches  in  diameter,  of 
porcelain,  and  each  is  same  up  of  three  inde- 
pendent cups.  In  manufacture  they  are  sub- 
jected to  a  40,000  volt  salt  test.  The  line  volt- 
age le  12,600,  both  on  30  and  60  cycle  lines. 

The  sub-station  la  a  brick,  steel  and  concrete 
structure,  adjoining  the  Gold  Coin  ore  house  in 
Victor.  All  transmission  circuits  enter  this 
building  where  the  current  Is  transformed 
through  nine  50-kilowatt  General  Electric  oil 
transformers  to  115  and  460  volts  secondary, 
for  local  lighting  distribution  connected  in  the 
Y  four-wire  system  and  also  for  local  power 
work.  There  Is  also  a  set  of  three  50-kilowatt 
oil  transformers  with  350-volt  secondaries, 
which  operate  a  120-kilowatt  rotary  converter, 
furnishing  current  for  a  locomotive  In  the  United 
Mines  transportation  tunnel  for  ore  hauling, 
aad  alao  for  Bull  Hill  tunnel  haulage.  High- 
pr swore  distributing  lines  leave  the  sub-stotion 


tire  energy  of  both  stations  to  work  in  parallel 
over  either  station's  lines  or  to  work  each  sta- 
tion independently,  as  desired.  It  is  also  pro- 
posed that  transmission  lines  will  be  extended 
from  these  stations  to  other  localities  within 
reach.  Thus,  with  two"  complete  pipe  lines, 
pole  lines  and  generating  station  systems,  the 
most  unquestioned  reliability  may  be  counted 
upon.  It  Is  also  the  intention  of  the  company 
to  install  a  third  station  on  the  combined 
Beaver  streams  at  a  point  near  the  mouth  of 
the  canyon  and  approximately  2  miles  below 
Station  B,  to  be  known  as  Station  C.  Here 
the  difference  in  elevation  is  but  373  feet,  but 
as  the  volume  of  water  will  probably  reach  50 
second  feet,  this  could  develop  2,100  horse- 
power less  losses.  The  company  owns  also 
an  excellent  reservoir  site  on  East  Beaver  at 
1.700  feet  elevation  above  Station  B  and  but 
2V4  miles  distant,  which  reservoir  may  be  de- 
veloped to  excellent  advantage  in  the  near 
future. 

The  securities  of  the  company  are  all  owned 
by  the  Woods  Investment  Company,  of  Colo- 
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rado  Springs  and  Victor,  of  which  Warren 
Woods  is  president,  H.  E.  Woods  vice-president 
and  treasurer  and  F.  M.  Woods,  secretary  and 
general  manager.  The  power  company  was 
organized  and  the  property  developed  origi- 
nally by  the  Woods  Investment  Company  for 
the  purpose  of  supplying  power  and  light  to  the 
milling  and  mining  interests  owned  and  con- 
trolled by  them  in  the  Cripple  Creek  mining 
district,  but  the  work  of  construction  was  car- 
ried out  to  much  larger  magnitude  than  at  first 
intended,  and  therefore  the  company  is  now 
supplying  current  to  other  properties  and  do- 
ing a  large  proportion  of  the  lighting  In  the 
various  towns  in  the  district. 


The    Second    Division   of   the    New   York   Rapid 
Transit  Railroad. 


The  Second  Division  of  the  New  York  Rapid 
Transit  Railroad  includes  sub-sections  5A,  5B, 
6A,  and  6B,  and  extends  about  20,125  feet  from 
41st  to  104th  Street.  It  is  nearly  all  of  the 
standard  four-track  construction  illustrated  in 
The  Engineering  Record  of  January  12,  1901. 
The  regular  structure  has  concrete  walls,  roof 
and  floor,  steel  columns  and  roof  beams,  and  is 
13  feet  high  from  base  of  rail  and  50  feet  wide 
in  the  clear.  The  bents  of  the  riveted  steel 
framework  are  5  feet  apart  on  centers  and  each 
has  a  15,  18  or  20-inch  I-beam  roof  girder  in 
four  sections,  knee-braced  to  the  tops  of  five 
vertical  columns,  the  two  end  ones  being  en- 
closed in  the  concrete  side  walls.  The  roof, 
sides  and  bottom  of  the  structure  are  water- 
proofed by  a  continuous  sheet  of  asphalted  fell 
which  encloses  it  completely  and  is  built  into 
the  thickness  of  the  concrete  far  enough  from 
the  outer  surface  to  be  protected  from  injury. 
Inside  the  waterproofing  there  is  a  set  of  six- 
teen four-way  terra  cotta  electric  conduits 
built  into  each  side  wall,  and  outside  there  are 
tile  cross-drains  under  the  floor  which  connect 
with  longitudinal  tile  pipes  to  the  sewers  for 
the  drainage  of  the  ground-water  around  the 
structure. 

There  are  three  underground  stations  on  this 
division  where  there  are  special  arrangements 
of  tracks,  cross-overs  and  switches.  At  the 
south  end  of  the  division  connection  is  made 
with  the  east  one  of  tfie  two  P^k  Avenue  tun- 
nels by  a  tunnel  which  has  a  cross-section  with 
a  maximum  insirie  width  and  height  of  about 
29  feet  and  18  feet  respectively.  This  tunnel 
is  curved  in  horizontal  plan,  is  built  in  rock 
and  earth,  and  is  lined  entirely  with  concrete 
without  steel  reinforcement.  The  floor  is  hori- 
zontal and  the  side  walls  are  vertical  for  a 
height  of  about  7%  feet  where  they  are  tan- 
gent to  the  three-centered  curve  of  the  arch 
roof.  Connection  is  made  with  the  west  tun- 
nel in  Park  Avenue  at  41st  Street  by  the  ordi- 
nary steel  and  concrete  structure. 

This  division  is  entirely  in  subway  and,  ex- 
cept on  42nd  Street  where  various  tunneling 
methods  are  used,  most  of  the  excavation  is 
done  in  open  cuts  and  by  drifting  under  the 
surface  tracks  of  the  electric  railways.  The 
maximum  depth  of  excavation  is  about  50  feet, 
the  minimum  20  feet,  and  the  average  about 
25  feet.  The  total  estimated  quantities  include 
about  540,000  yards  of  rock  and  550,000  yards 
of  earth  excavation,  160,000  yards  of  concrete 
and  32,500,000  pounds  of  steel.  The  total 
amount  of  the  contracts  let  is  about  f  10.000,000, 
and  the  work  is  required  to  be  completed  by 
September  1,  1904.  It  is  hardly  necessary  to 
add  that  Mr.  William  Barclay  Parsons  is  chief 
engineer  of  the  Rapid  Transit  Commission;  Mr. 
G.  S.  Rice  is  deputy  chief  engineer;  Mr.  Al- 
fred Craven  division  engineer,  and  Mr.  Robert 
Ridgway  assistant  engineer. 

Special  palna  are  taken  for  the  systematlza- 
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tion  of  data  and  records  in  the  division  en- 
gineer's office,  and  no  preliminary  work  is  done 
in  tiie  field  that  can  be  prepared  in  the  office. 
Notes,  maps,  profiles,  tables  of  figures,  dis- 
tances and  values,  cross-sections  and  various 
reference  data  are  made  to  uniform  scale  on 
tracing  cloth  and  blueprinted  on  5x7%-inch 
pages  which  are  bound  in  flexible  leather  coy- 
ers  like  field  books  and  are  supplied  to  the 
assistant  engineers  on  the  different  sections. 
These  notes  are  very  comprehensive  and  are 
carefully  arranged  and  checked  in  the  office  so 
that  scarcely  any  figuring  is  necessary  in  the 
field  and  reference  marks  can  be  found  and 
angles  and  levels  given  without  requiring  more 
than  an  interpolation. 

One  page  has  a  map  and  profile  of  about 
800  feet  of  the  line  with  survey  stations,  col- 
um'n  centers,  line  and  grade,  tangent  points, 
curb,  street  centers,  crossings  and  references 
to  the  large  scale  drawings  marked  on  it.  The 
opposite  page  is  headed  "alignment  and  grades," 
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vertical  curve  to  the  point  at  which  grade  is 
wanted,  and  the  other  column,  K  is  the  cor- 
rection to  be  added  to  or  subtracted  from  the 
given  tangent  grade  to  obtain  grade  on  verti- 
cal curve.  There  are  many  other  diagrams, 
tables  and  specific  data  but  these  serve  to  Il- 
lustrate their  character  and  the  convenience, 
expeaition  and  accuracy  which  they  secure. 

The  condition  and  progress  of  the  work  at 
the  present  and  at  any  past  time,  together  with 
tne  actual  and  comparative  amounts  of  different 
classes  of  work  done  and  its  total  cost  and 
relation  to  the  progress  required  for  the  time- 
ly completion  of  the  contract  are  clearly  shown 
on  diagrams  appended  to  the  monthly  reports 
of  the  division  engineer.  In  one  diagram  the 
different  classes  of  work  like  earth  and  rock 
excavation,  concreting,  waterproofing,  steel 
delivered,  steel  erected,  etc.,  are  represented  by 
their  costs,  which  are  of  course  proportional  to 
their  total  quantities.  The  totals  for  all  the 
items  have  the  same  ordinate  but  different  ab- 
scissas, so  that  the  values  are  rectangles  of 
uniform  height  and  differing  widths,  the  latter 
corresponding  to  their  varying  amounts.  The 
ordinates  are  divided  into  100  for  percentages, 
-d  every  tenth  point  is  marked  by  a  hori- 
:  ital  line  across  the  diagram.  As  the  differ- 
ent classes  of  work  are  executed  the  percent- 
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DiAOBAMS  Accompanying  Monthly  Reports  of 

dated  and  ruled  in  four  vertical  columns  for 
station  number,  grade  of  base  of  rail,  deflection 
and  curve  data,,  the  last  column  giving  the 
angular  deflection  for  50-foot  tangents  and  the  ' 
versed  sines  for  50-foot  chords.  Diagrams  of 
standard  and  special  cross-sections,  plans  and 
elevations  are  given  and  special  small-scale 
drawings  showing  the  essential  dimensions  of 
different  portions  of  the  work  isolated  from 
the  rest,  as  of  the  foundations  which  show 
the  base  of  rail  and  details  of  floor  construc- 
tion and  of  location  and  grade  of  side  sewers 
and  sub-drains.  Standard  cross-sections  of 
steel  and  concrete  work  show  the  important  ♦ 
dimensions  and  limiting  values. 

TBe  concrete  tunnel  has  a  varying  cross- 
section,  the  variable  dimensions  being  indicated 
by  letters  on  the  diagram,  tables  are  given  of 
the  successive  values  of  the  letters  and  of  the 
deflections  to  be  laid  off  by  the  instrument  at 
successive  points,  so  that  the  engineers  can  give 
any  point  or  distance  without  calculation  and 
still  not  be  burdened  with  a  mass  of  elaborate 
drawings  or  confused  data.  Another  table  Is 
ruled  In  double  columns,  one  of  which,  marked 
D,  Is  the  distance  in  feet  from  the  end  of  the 
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ages  finished  are  laid  off  from  the  bottom  up 
in  successive  increments,  and  the  areas  shaded 
for  each  monthly  report  so  that  the  total 
amount  of  each  class  of  work  finished  is  evi- 
dent by  inspection  and  the  amounts  which  have 
been  shown  on  previous  reports  are  indicated 
by  reversed  shading;  as  the  areas  are  num- 
bered it  is  easy  to  trace  the  progress  to  date, 
'ihe  total  sums  are  recorded  beyond  the  end  of 
the  diagram  and,  being  cross  added,  give  the 
total  amount  of  work  completed. 

In  the  other  progress  diagram  the  horizontal 
lines  are  percentages  of  work  finished  and  the 
vertical  ones  are  the  months  from  the  begin- 
ning of  the  work  to  the  required  time  of  com- 
pletion. Straight  diagonal  lines  drawn  from 
the  origin  to  the  100  per  cent,  line  indicate 
the  regular  progress  which  should  be  made  to 
complete  the  contract  as  required.  The  suc- 
cessive percentages  of  work  completed  in  dif- 
ferent months  are  platted  and  give  irregular 
hues  which  deviate  from  the  theoretical  diag- 
onals and  show  at  a  glance  whether  the  work 
is  in  excess  or  default  of  that  required  and 
whether  the  speed  is  being  maintained,  dimin- 
lahed  or  increased.    This  diagram  shows  only 
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"total  work"  and  "earth"  and  "rock  excavar 
tion,"  the  most  important  items  which  con- 
trol the  remainder. 

In  this  division  a  large  amount  of  prelim- 
inary work  was  required  to  move  and  relay 
gas  and  water  mains,  sewers,  conduits  and 
telephone  and  telegraph  ducts.  Such  of  them 
as  cleared  the  finished  structure  were  merely 
supported  during  excavation  and  construction 
anu  left  in  their  original  positions;  others  were 
moved  enough  longitudinally  to  clear  without 
being  disconnected;  others  were  replaced  by 
new  lines  buiit  parallel  to  the  old  ones  and 
connected  to  them  to  allow  the  original  lines  to 
be  completely  removed,  and  parts  of  the  sewer 
system  were  remodeled. 

Along  the  line  north  of  42nd  Street  to  73rd 
Street,  most  of  the  main  sewers  running  north 
and  south  were  replaced  by  new  ones.  House 
drains  were  intercepted  by  lines  on  each  side 
of  the  subway  which  generally  were  run  close 
to  its  outer  walls  and  pitched  both  ways  to 
outfall  sewers  at  45th,  65th  and  72nd  Streets, 
which  had  drop  shafts  on  the  east  side  of  the 
suoway,  crossed  under  it  in  cast-iron  pipes  and 
discharged  to  the  river  through  deep  cuts  in 
the  cross  streets.  The  intercepting  sewers  vary 
from  15-lnch  pipes  at  their  upper  ends  to  32x48- 
inch  brick  sewers  at  their  lower  ends  and  are 
accessible  through  manholes  just  outside  the 
subway  walls.  Generally  they  are  carried  on  a 
rubble  waii  from  12  to  48  Inches  thick  which 
is  built  from  the  stone  excavated  from  the 
trench  and  serves  instead  of  brick  or  concrete 
to  protect  the  vertical  waterproofing  layej  in 
the  side  walls.  * 

Where  the  clearance  over  the  subway  was 
too  small  to  give  the  proper  depth  for  the  clean- 
ing and  electric  vaults  for  the  surface  car 
tracks  and  for  the  drains  from  the  same,  the 
ordinary  concrete  roof  was  replaced  by  hori- 
zontal 3-inch  tiansverse  I-beams  12  inches  apart 
on  centers  resting  on  the  bottom  flanges  of  the 
roof  beams  and  filled  in  solid  with  concrete 
between  their  webs  to  make  a  thin  slab.  By 
this  construction,  which  was  also  used  in  simi- 
lar places  for  the  crossing  of  the  gas  and  water 
mains,  from  10  to  18  inches  of  headroom  was 
gained.  This  method  was  used  where  a  30- 
inch  water  main  passes  over  the  subway  at 
59th  Street.  A  few  inches  additional  space  was 
gained  where  the  clearance  for  the  vaults  and 
their  drains  was  very  small  by  the  use  of 
steel  plates  or  drip  pans  which  rest  on  the 
lower  flanges  of  the  roof  beams. 

At  71st  Street  a  48-inch  water  main  was 
branched  into  two  36-inch  pipes  to  cross  over 
the  subway  roof  below  the  surface  tracks,  and 
on  the  other  side  the  two  pipes  were  again 
united  in  one  48-inch  pipe.  Similarly,  at  66th 
Street,  a  30-inch  and  a  36-inch  gas  main  will  be 
respectively  divided  into  two  and  three  24-lnch 
short  pipes  above  the  subway  roof,  and  a  36- 
inch  water  main  at  96th  Street  will  be  treated 
in  the  same  way. 

A  20-inch  high  pressure  water  main  was 
moved  about  40  feet  transversely  for  a  distance 
of  46  blocks.  The  new  line  was  laid  in  sections 
from  three  to  eight  blocks  long,  temporary  con- 
nections being  made  with  the  old  main  at  the 
ends  of  a  section.  These  connections  were 
usually  made  at  night  to  avoid  the  public  in- 
convenience which  would  have  been  cansed  by 
shutting  off  the  main  in  the  day  time.  When 
a  section  was  connected  and  put  in  service,  the 
corresponding  section  of  old  pipe  was  re- 
moved. The  sewer  work  was  in  charge  of  Mr. 
C.  W.  Hendrick,  but  the  pipe  and  conduit  work 
was  executed  by  the  regular  staff  of  this  di- 
vision. That  part  of  Division  2  which  extends 
from  104th  to  82nd  Street  is  called  6  B,  Mr.  A. 
A.  Sproul  being  the  assistant  engineer.  Prom 
82nd  to  60th  Street  it  Is  called  6  A,  Mr.  Bayly 
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Hipkins  being  assistant  engineer.  Mr.  Wil- 
liam Bradley  Is  tbe  contractor  for  both  sec- 
Uons  and  Mr.  R.  O.  Collins  is  his  engineer. 
Between  96th  Street  and  60th  Street  most  of 
the  structure  is  of  the  standard  four-track  sub- 
way construction. 

North  of  96ih  Street,  the  center  tracks  des- 
cend on  a  grade  of  0.45  per  cent.,  while  the 
outer  tracks  rise  on  a  grade  of  1.40  per  cent 
This  conUnues  about  to  100th  Street,  where  a 
third  track  is  added  to  each  pair.  The  differ- 
ence of  levels  is  sufficient  there  to  permit  the 
upper  tracks  to  converge,  and  this  six-track 
structure  continues  north,  with  the  upper  three 
tracks  immediately  over  the  lower  ones,  nearly, 
to  103rd  Street,  where  the  lower  tracks  curve 
to  the  east,  forming  the  beginning  of  the  "East 
Side  line"  which  runs  under  104th  Street,  Cen- 
tral Park,  L.enox  Avenue  and  the  Harlem  River 
into  the  Bronx  Borough.  Tue  upper  tracks  con- 
tinue north  under  Broadway  as  the  "West  Side 
line." 

Broadway  north  of  60th  Street  is  much  wider 
than  most  other  streets  in  the  line  of  the  sub- 
way, and  has  a  parkway  22  feet  wide  in  the 
center  over  the  subway,  whicu  affords  space 
for  the  open  ventilating  wells  in  the  subway 
roof.  These  are  7  feet  wide  and  14%  feet  long, 
reaching  across  three  panels  of  the  steelwork 
and  are  enclosed  with  brick  walls  having 
pi«Baed  brick  facing,  granite  coping  and  orna- 
mental Iron  railings.  There  is  one  well  at  each 
end  of  each  station  and  one  midway  between 
every  two  stations. 

The  excavation  in  these  sections  is  made  in 
open  trench,  and  the  two  surface  tracks  above 
the  subway  are  supported  temporarily  on 
needlebeams  suspended  under  pairs  of  movable 
longitudinal  trusses  as  described  in  The  Engi- 
neering Record  of  March  30,  1901.  Much  of 
the  excavation  was  througa  a  rock  fill  in  which 
it  was  difficult  to  drive  the  sheeting  for  the 
sides  of  the  trench.  The  maximmu  depth  of 
trench  was  50  feet  at  103rd  Street.  About  SO 
per  cent  of  the  excavation  was  in  earth  and 
fill  and  the  remainder  in  hard  rock.  Excava- 
tion has  been  in  progress  simultaneously  in 
twenty-six  places  on  these  two  sections,  and  is 
now  more  than  half  completed  and  nearly  one- 
third  of  the  steel  and  concrete  structure  is 
finished.  The  longest  completed  length  of  steel- 
work is  1,130  feet  between  Slst  and  86th 
Streets.  The  concrete  for  the  floor  is  generally 
mixed  by  portable  gravity  concrete  mixers, 
manufactured  by  the  Contractors  Plant  Com- 
pany, of  Boston,  which  receive  the  aggregate 
at  the  surface  of  the  ground  and  deliver  the 
mixed  concrete  at  the  bottom  of  the  trench. 
The  concrete  for  the  walls  and  roof  is  mixed 
partly  by  the  same  mixers  and  partly  by  hand. 
The  principal  items  of  the  contractor's  plant 
were  enumerated  in  the  description  of  the  ex- 
cavation already  published,  all  the  machinery 
below  82nd  Street  being  operated  by  air  pres- 
sure from  the  compressors  installed  near  the 
foot  of  76th  Street.  Steam  plants  are  used 
north  of  82nd  Street 

The  three-track  line  of  the  Ninth  Avenue  ele- 
vated railroad  crosses  diagonally  over  the  sub- 
way near  65th  Street  and  four  of  the  columns 
of  that  structure  are  located  over  the  subway 
■o  that  they  were  within  the  limits  of  the  exca- 
Tation  and  had  to  be  relieved  of  their  loads 
while  the  subway  was  constructed  under  them. 
This  Is  being  accomplished  by  extending  the 
ends  of  the  main  transverse  girders  beyond 
Um  ends  of  the  columns  and  supporting  their 
•ztiCBitles  on  wooden  trestle  bents  carried 
down  to  rock  in  or  adjacent  to  the  excavation, 
as  shown  in  the  accompanying  sketches.  The 
elerated  structure  at  this  point  consists  of  six 
lines  of  longitudinal  lattice  girders  of  spans  of 
aboQt  46  to  80  f<>*t  supported  on  transverse  lat- 
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tice  girders  of  about  22  feet  span  and  4  feet 
depth.  The  track  rails  are  in  the  planes  of 
the  longitudinal  girders  and  the  columns,  about 
18  feet  high,  are  in  the  center  lines  of  the  out- 
side tracks.  The  end  panels  of  the  transverse 
girders  have  solid  plate  webs  and  terminate  at 
the  connections  with  the  outside  longitudinal 
girders,  where  the  temporary  solid-web  exten- 
sion about  13  feet  long  was  spliced  with  double 
web  cover-plates  like  fillers  under  the  web 
connection  angles  to  the  longitudinal  girder  and 
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with  three  thicknesses  of  flange  cover  plates  of 
different  lengths  on  the  top  and  bottom  chords, 
all  thoroughly  field-riveted  and  painted.  About 
18  inches  from  the  end  the  girder  extension 
was  seated  on  a  12-inch  bearing  plate  on  the  lon- 
gitudinal cap  of  a  wooden  tower  or  trestle  bent 
which  had  one  vertical  post  and  three  batter 
posts  converging  to  a  solid  cross-section  at  the 
top  and  extending  to  a  triangular  base  about 
IC  feet  long  and  12  feet  wide  with  sills  sup- 
ported on  short  transverse  grillage  beams.  A 
fourth  batter  post  was  set  at  the  bottom  of  the 
bent  making  it  a  rectangular  pyramid  there, 
with  I2xl2-inch  main  timbers  braced  with  diag- 
onal planks,  horizontal  struts  and  tie  bolts. 

As  the  side  walls  of  the  subway  also  act  as 
retaining  walls  special  care  was  taken  to  pro- 
vide for  resisting  the  lateral  thrust  at  the  bot- 
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torn,  and  provision  was  made  for  it  in  laying 
the  concrete  floor.  The  first  layer,  about  7 
inches  thick,  was  laid  over  the  full  width  of 
the  excavation.  The  4-inch  outside  protection 
wall  was  commenced  on  the  edge  of  the  footing 
and  a  fillet  turned  in  the  angle  to  provide  a 
rounded  seat  for  the  waterproofing  The  water- 
proofing was  placed  on  the  bottom  and  flashed 
up  on  the  side  of  the  wall.  A  second  layer  of 
concrete,  about  7  Inches  thick,  was  laid  on  top 
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of  the  waterproofing,  finishing  the  floor  to  about 

4  feet  from  the  outside  of  the  wall  where  a 
vertical  shoulder  was  left  and  the  waterproofing 
was  covered  only  about  4  inches  deep,  as  shown 
in  the  diagram.  After  tnis  concrete  was  well 
set  a  concrete  bench  12  inches  deep  was  laid 
with  a  continuous  trench  in  its  surface  to  re- 
ceive the  column  bases.  Then  the  12-inch  I- 
beam  vertical  wall  columns  were  erected  and 
bolted  down,  and  finally  the  spaces  on  both 
sides  of  them  were  filled  with  concrete  above 
their  base  plates,  enclosing  the  feet  of  the  col- 
umns up  to  the  level  of  the  top  of  the  bench. 

After  the  erection  of  the  steelwork  the  panels 
between  the  wall  columns  were  filled  with  ver- 
tical arches  made  of  concrete  rammed  in  be- 
tween the  electric  conduits  and  short  vertical 
sections  of  wooden  centers  hook-bolted  to  the 
inner  flanges  of  the  column  I-beams.  Each  cen- 
tering section  was  made  of  vertical  lagging 
strips  3  feet  long  nailed  across  three  horizontal 
scarf  pieces  ll^  inches  thick.  The  sections 
were  successively  set  from  the  bottom  up  and 
were  so  smoothly  made  and  fitted  that  they 
left  a  neat  and  satisfactory  finish  on  the  sur- 
face of  the  concrete.  The  roof  arches  were 
laid  on  similar  centers  suspended  from  the 
roof  beams.  Wherever  a  horizontal  point  in  the 
concrete  was  formed  by  the  meeting  of  different 
days'  concreting  a  2x4-inch  horizontal  strip  of 
wood  was  bedded  in  the  edge  of  the  part  fin- 
ished first  and  after  it  had  set  was  removed, 
leaving  a  groove  into  which  a  tongue  of  the 
concrete  of  the  next  part  bonded  itself  and 
made  a  strong  connection  between  the  two 
parts. 

That  part  of  Division  2  which  extends 
from    60th     Street    to    47th    Street    Is    called 

5  B;  Mr.  John  H.  Myers  is  assistant  engineer; 
Naughton  &  Company  the  contractors,  and  Mr. 
C.  W.  S.  Wilson  is  the  contractors'  engineer. 

Here  there  are  two  surface  tracks  close 
together,  symmetrical  with  the  center  line 
of  the  subway  on  tangents.  During  con- 
struction they  were  supported  on  needlebeams 
shored  up  by  vertical  timbers  from  the  bottom 
of  the  excavation,  which  was  made  in  open 
trenches  generally  on  one  side  of  the  surface 
tracks.  As  a  rule  one-half  of  the  structure  was 
completed  and  the  backfilling  done  before  the 
opposite  side  of  the  street  was  opened,  this 
method  being  followed  to  avoid  interference 
with  public  traflSc  any  more  than  was  absolute- 
ly necessary.  The  first  operation  was  to  exca- 
vate to  rock  between  the  surface  tracks  and  the 
east  or  west  curb  as  shown  at  the  north  end 
of  the  plan.  The  water  mains,  gas  pipes,  elec- 
tric conduits,  etc.,  were  carried  on  horizontal 
timbers  having  their  outer  ends  let  in  flush 
with  the  top  of  the  asphalt  paving,  the  inner 
,  ends  resting  on  the  concrete  covering  of  the 
ducts  for  the  surface  tracks.  Drifts  were  run 
under  both  tracks  about  10  feet  apart,  and 
12xl2-inch  needlebeams  about  25  feet  long  were 
laid  in  them  ready  to  support  the  tracks  when 
the  earth  was  excavated  underneath:  thfeir 
outer  ends  were  supported  on  vertical  shores 
set  at  first,  on  the  surface  of  the  rock  as  shown 
in  section  Y  Y.  The  excavation  was  then  con- 
tinued through  the  rock  to  the  sub-grade  with  a 
face  diagonal  to  the  axis  of  the  subway.  After 
reaching  rock  in  the  side  trench  the  exca- 
vation was  continued  under  both  tracks 
by  lateral  extensions  and  when  a  suflicient 
width  and  length  was  completed  the  con- 
crete floor  was  laid  and  the  steelwork  was 
erected  for  one-half  of  the  subway.  The  ma- 
sonry piers  were  built  on  the  finished  roof  of 
the  subway,  one  surface  track  was  supported 
on  them  and  the  street  surface  restored  to  the 
curb.  Then  a  trench  was  excavated  to  rock  on 
the  opposite  side  of  the  surface  tracks  and 
vertical  shores  set  in  It  to  support  the  ends  of 
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the  needlebeams.  Finally  the  rock  was  exca- 
vated In  the  bottom  of  this  trench  and  the 
subway  structure  completea  and  the  second  sur- 
face track  supported  on  it.  The  rock  and  earth 
excavation  was  made  with  oblique  faces  in  the 
side  trenches  and  with  longitudinal  faces  under 
the  tracks,  and  all  shores  were  successively  re- 
placed by  longer  ones  as  the  excavation  w^ 
deepened  around  them. 

The  elevated  railroad  crosses  the  subway  at 
53rd  Street  and  two  of  its  columns  are  located 
between  the  surface  tracks  of  the  Broadway 
lines  above  the  subway  roof.  To  support  this 
part  of  the  structure  temporarily  while  the 
subway  was  being  constructed  and  piers  built 
on  its  roof  for  the  columns  bases,  the  main  ele- 
vated girders  were  carried  on  wooden  columns 
or  towers  and  the  foundations  of  the  columns  re- 
moved preparatory  to  replacing  them  on  the 
new  piers.  The  temporary  columns  were  mean- 
while carried  on  pairs  of  girders  just  below 
the  street  level  which  were  set  each  side  of  the 
Ola  column  and  pier,  and  were  supported  on 
trestle  bents  seated  on  the  subway  floor,  as 
shown  in  the  sketches.  Open  trenches  about  6 
feet  wide,  were  excavated  across  the  line  of 
the  subway  about  17  feet  each  side  of  the  col- 
umn which  was  to  be  removed,  the  finished  sub- 
way concrete  floor  was  built  in  the  bottoms  of 
them  and  on  it  were  set  the  trestle  bents  each 
composed  of  two  vertical  and  two  Matter  posts 
with  caps  and  sills,  all  of  12xl2-inch  timber 
bolted  together  with  scabs  and  braced  by  6x12- 
inch  diagonals.  Two  28-inch  steel  plate  gir- 
ders, 35  feet  long,  which  had  previously  been 
used  by  the  same  contractor  for  the  under- 
pinning of  the  Columbus  Monument,  as  de- 
scribed in  The  Engineering  Record  of  July  27, 
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angles.  A  grillage  of  five  15-inch  I-beams, 
bolted  together  with  separators,  was  set  across 
the  top  flanges  of  the  girders  close  to  the  old 
column  pier  and  on  it  was  placed  the  temporary 
column  consisting  of  two  vertical  and  two  in- 
clined 12xl2-inch  timbers  witn  horizontal  caps, 
sills  and  footing  timbers  and  diagonal  braces 
securely  bolted  together.  The  top  of  the  col- 
umn was  braced  by  an  inclined  post  to  the 
plate  girders  and  the  transverse  girder  of  the 
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After  the  south  column  had  been  thus  under- 
pinned a  transverse  trench  was  dug  17  feet 
north  of  the  north  column,  the  south  trestle 
placed  in  it,  the  girders  moved  north  across 
the  other  trestle  to  rest  on  It,  and  the  north 
column  was  underpinned  as  has  been  described 
for  the  south  one.  The  temporary  columns 
were  braced  transversely  as  the  excavation  was 
extended  below  them,  and  they  showed  a  set- 
tlement of  only  %  Inch  and  no  serious  vibrar 


/J*/?' 


Elevation  along  Center  Line  of  Broadway. 


Section  across  ^roadway. 
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Method  of  Sttppobtinq  Elevated  Railway  at  FiFTYrTHiBD  Stbeiit. 


tions  under  the  constant  train  service  which 
was  maintained  above  them  with  little  reduc- 
tion of  ordinary  speed. 

On  this  section  of  the  subway  the  excavation 
is  now  90  per  cent,  completed  and  about  three- 
fourths  of  the  steel  work  is  set  and  concrete 
walls  and  roof  finished  to  correspond.  The  50th 
Street  station  is  half  finished  and  the  60th 
Street  station  is  nearly  completed.  The  pas- 
senger platforms  where  under  the  sidewalks 
are  roofed  with  the  Tucker  &  Vinton  patent 
vault  lights  set  in  concrete  reinforced  with 
Ransome  twisted  steel. 

(To  be  continued.) 


Skqience  of  Operations  on  Division  2,  North  of  i'oiiTv- seventh  Street. 


1901,  were  set  across  their  caps,  8  feet  apart. 
One  side  of  the  column  pier  had  to  be  cut  a 
little  to  clear  one  of  the  girders  and  the  other 
girder  was  put  through  a  hole  in  the  pier 
which  had  originally  been  made  to  receive  12 
and  20-lneh  water  pipes  recently  removed.  Each 
sioe  of  the  pier  the  girders  were  connected 
transversely  by  sway  brace  frames  made  of 
"horizontal  angles  riveted  across  their  flanges 
and  X-brace  angles  riveted  to  the  horizontal 


elevated  railroad  structure  was  jacked  up  1 
inch.  Wedges  were  driven  between  it  and  the 
cap  of  the  new  column,  the  jacks  were  removed, 
and  the  pier  of  the  old  iron  column  taken  out. 
The  excavation  was  then  completed  between 
the  two  trestle  bents,  the  subway  structure 
built  there  and  on  Its  roof  a  new  concrete  ma- 
sonry pier  built  to  carry  the  old  iron  column 
and  its  estimated  loads  of  40,000  pounds  dead 
and  100,000  pounds  live  weights. 


The  Partial  Failure  of  some  concrete  piers  of 
a  bridge  crossing  the  Sanitary  District  Canal 
at  Jollet  on  the  line  of  the  Chicago,  Rock  Island 
&  Pacific  Railway  occurred  during  a  severe  flood 
on  June  2  and  3.  The  bridge  is  about  600  feet 
long  and  crosses  the  canal  on  a  30-degree  skew. 
In  1899  the  Sanitary  District  Trustees  built  a 
pier  and  an  abutment  for  the  bridge,  and  these 
were  not  injured.  Last  year  the  railway  com- 
pany replaced  the  superstructure  with  plate 
girder  spans  and  rebuilt  the  old  cylinder  piers. 
Cofferdams  were  constructed  about  these  cylin- 
ders, which  rested  on  rock  bottom,  and  after 
placing  forms  about  the  old  piers  concrete  was 
rammed  around  them  so  as  to  make  much  larger 
piers  oblong  in  plan  and  without  any  cutwater. 
When  the  forms  were  taken  off  it  was  found 
that  the  concrete  at  the  base  was  partly  gone 
and  the  defect  was  repaired  by  replacing  the 
forms  and  slushing  concrete  Into  the  voids.  Dur- 
ing the  storm  one  of  these  piers  was  pushed 
downstream  18  inches  and  tipped  so  that  the 
lower  edge  was  12  inches  below  that  on  the  up- 
stream face.  This  tipping  continued  steadily 
until  it  amounted  to  about  5  feet  in  the  course 
of  a  week.  The  other  reconstructed  piers  suf- 
fered in  a  similar  but  less  pronounced  manner. 
The  failure  was  evidently  due  to  the  defective 
bond  of  the  old  and  new  concrete. 
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The    HobokcB    Station    of    the    United    Electric 
Company. 


The  Hoboken  sution  of  the  United  Electric 
Coaapany  of  New  Jersey  is  of  interest  chiefly 
becmiiaa  of  its  being  a  remodeled  plant,  the 
chances  in  equipment  having  been  made  while 
the  usual  serrice  was  continued  without  in- 
terruption. 

The  old  plant  embraced  two  vertical  Corliss 
engines,  one  horizontal  Corliss  and  two  small 
Mcintosh  &  Seymour  high  speed  cross-com- 
pounds. The  high-speed  engines  were  direct- 
connected  to  generators,  but  the  greater  part 
of  the  power  was  transmitted  by  belts  from  the 
large  engines  to  dynamos  of  various  kinds, 
in  many  cases  passing  via  countershafts.  None 
of  the  generators  was  very  large,  and  the 
amount  of  leather  belting  used  was  enormous. 
The  present  service  comprises  550-volt  railway 
circuits,  2,200-volt  two-phase  alternating  power 
and  lighting  circuits,  and  constant-current  arc 
lighting.  The  power  losses  were  so  great  with 
the  old  equipment  that  it  was  found  necessary 
to  change  over  the  entire  plant 

The  building  was  extended,  the  part  marked 
A  B  C  D  on  the  plan  being  the  new  portion, 
and  additions  to  the  plant  were  made  in  this 
extension. 

There  are  five  Babcock  &  Wilcox  water-tube 
boilers  of  520  horse-power  each,  normal  rating, 
set  in  a  continuous  battery.  They  are  all 
equipped  with  Roney  mechanical  stokers. 
Three  sets  of  stokers  are  operated  by  an  8- 
horse-power  Westlnghouse  engine,  and  the  re- 
maining two  sets  by  another. 

The  feed-water  beating  arrangements  consist 
of  a  primary  heater  made  by  the  American 
Pipe  Bending  Company,  of  1.000  horse-power 
rated  capacity,  and  a  2,200-tube  Green  econo- 
mizer. The  feed  water  is  taken  from  the  city 
mains  and  passed  through  the  Crown  meters. 
From  these  it  goes  Into  the  boiler  feed  pumps, 
of  which  there  are  two.  One  only  is  needed 
to  supply  the  boilers,  the  other  being  a  re- 
serve. They  are  Worthington  duplex  com- 
ponnds,  8,  10  and  7xl2-inch,  with  a  4-inch  dis- 
cbarge to  the  heater. 

The  exhaust  from  the  condenser  and  feed 
pnnips  is  carried  to  the  heater  and  there  used 
to  nlae  the  temi>erature  of  the  feed  water  to 
about  175  degrees  Fahrenheit.  The  water  then 
passes  to  the  economizer,  which  is  built  up 
above  the  top  of  the  boiler  settings  and 
through  which  the  hot  gases  of  combustion 
pass,  healing  the  water  up  to  about  250  de- 
grees. 

A  main  distributing  feed  pipe  runs  along 
above  the  front  of  the  boilers  from  which 
2^4-lnch  pipes  are  tapped  and  pass  into  the 
front  ends  of  the  boilers. 

Two  Buffalo  Forge  Company  fans  for  draft 
are  set  above  the  boilers  on  a  level  with  the 
economizer.  The  impeller  wheels  are  14  feet 
In  diameter  by  6  feet  wide.  Each  is  driven  by 
a  12xl6-inch  horizontal  engine,  the  speed  vary- 
ing from  30  to  110  revolutions  per  minute,  ac- 
cording to  the  demand  on  the  boilers.  Their 
•peed  is  hand  controlled  from  the  boiler-room 
Boor.  One  fan  only  is  required  to  produce  the 
neceasary  draft,  the  other  being  a  spare. 

The  smoke  breeching  is  provided  with  a 
sliding  door  by  means  of  which  the  gases  may 
be  puaed  through  cither  fan.  From  the  fan 
the  smoke  and  gases  go  into  the  stack,  which 
estends  only  30  feet  above  the  boiler  room  roof. 
Its  diameter  is  18  feet. 

Of  the  old  engine  equipment  only  one  unit 
has  been  reUined.  The  26  and  48x54-inch  hori- 
sontal  cross-compound  Corliss  engine  is  still 
kept  belted  to  two  General  Electric  railway  gen- 
•cators  of  BOO  kilowatts  capacity  each,  which 
are  held  In  reserve  for  emergencies. 


The  engines  in  the  new  plant  are  all  of  the 
horizontal  cross-compound  Corliss  type.  There 
are  two  26  and  48x48-inch  Providence  engines 
direct-connected  to  750-kilowatt  two-phase  Stan- 
ley alternators,  and  three  28  and  48x48-lnch 
engines  built  by  the  Pennsylvania  Iron  Works 
Company;  of  these  last,  two  drive  General 
Electric  850-kilowatt  railway  generators  and 
one  drives  a  7a0-kilowatt  two-phase  Stanley  al- 
ternator. These  last  machines  are  excited  by 
two  General  Electric  60-kilowatt  6-poIe  engine- 
type  generators,  each  driven  by  a  Harrisburg 
10  and  18xl2-inch  tandem  compound  rocking- 
valve   engine   running   at   280   reTolutions   per 


main.  20  inches  in  diameter,  which  empties 
into  the  river.  The  exhaust  steam  from  the 
engine  ends  of  the  condenser  pumps  goes  to 
the  heater,  as  before  mentioned. 

The  steam-piping  layout  is  somewhat  un- 
usual, as  may  be  seen  by  referring  to  the  dia- 
gram of  the  layout  of  the  system.  From  the 
steam  drum  of  each  boiler  an  8-inch  pipe 
starting  from  the  nozzle — which  is  connected 
to  a  dry  pipe  inside  the  boiler- — passes  through 
an  angle  valve  to  the  side  of  the  boiler  wall 
and  then  downwards,  tapping  into  a  12-inch 
main  header  which  lies  in  a  trench  below  the 
level   of  the  boiler  room  floor.     These  supply 


DiAGBAU  OF  Steam  Piping  in  the  Hoboken  Station. 
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Plan  of  the  Reconstructed  Hoboken  Station,  United  Electric  Co. 


minute.    The  large  engines  all  have  a  speed  of 
90  revolutions. 

There  are  five  Independent  jet  condensers 
located  beneath  the  engine  room  floor,  which  is 
10  feet  above  the  condenser  pit  floor.  Pour  of 
these  are  8,  16  and  24x24-inch  Deane  tandem 
compounds  and  one  a  Worthington  9,  14  and 
19x1 5-inch  duplex  tandem  compound.  Con- 
densing water  is  brought  from  the  river  in  a 
20-inch  cast  Iron  main,  and  the  10-Inch  con- 
denser injection  pipes  are  tapped  into  it  at 
proper  intervals.  The  discharge  from  the  con- 
densers is  carried  by  means  of  individual  12- 
Inch   discharge  pipes  to  a  common  discharge 


pipes  pass  through  angle  valves  near  the  head- 
er, so  that  both  ends  of  these  pipes  may  be 
closed.  The  header  is  divided  into  three  sec- 
tions by  two  gate  valves  as  shown.  Two  boil- 
ers deliver  steam  to  each  of  the  end  sections 
and  one  to  the  middle  section.  A  second  steam 
header  runs  underneath  the  boiler  room  floor 
parallel  to  the  first  header.  It  is  a  12-inch  pipe, 
divided  into  two  sections  by  a  gate  valve.  It  is 
connected  to  the  first  header  by  four  pipes,  of 
which  three  are  8  inches  in  diameter  and  one 
10  inches.  These  lateral  connecting  pipes  are 
provided  with  angle  valves  at  both  ends,  and 
consequently  may  be  shut  off  from  either  head- 
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er  or  from  both.  From  the  second  header 
branch  pipes  are  carried  to  each  engine  re- 
ceiver. These  receivers  are  merely  large  shells 
with  baffle  plates  inside  and  act  both  as  sepa- 
rators and  storage  reservoirs.  Each  is  placed 
directly  beneath  its  engine,  and  consequently 
there  is  always  a  supply  of  dry  steam  available 
for  sudden  overloads. 

The  two  Harrisburg  exciter  engines  are  also 
connected  to  the  second  header,  the  pipes  to 
these  engines  being  4  inches  in  diameter.  Ow- 
ing to  their  location  the  connection  is  not 
shown  in  the  drawing. 

All  the  piping  and  fittings  are  extra  heavy 
and  all  joints  and  connections  flanged.  The 
valves  are  of  various  makes,  Chapman  pre- 
dominating. They  are  all  controlled  from  the 
engine  room  floor  above  by  means  of  hand 
wheels  and  rods  supported  by  handsome  floor 
stands. 

The  system  was  installed  in  part  by  Westing- 
house,  Church,  Keer  &  Company  and  partly  Dy 
W.  K.  Mitchell  &  Company  of  Philadelphia,  and 
the  covering  was  furnished  by  the  W.  H.  Johns- 
Manville  Company.  In  addition  to  the  steam 
and  condenser  piping  mentioned  there  is  a 
main  free  exhaust  pipe  leading  out  into  the 
air,  into  which  the  exhaust  from  any  engine 
may  be  turned  at  will.  The  valves  making 
this  connection  are  also  controlled  from  the 
engine  room  floor. 

Of  the  five  large  separators  four  are  4  feet  In 
diameter  and  6  feet  in  length  and  one  is  3% 
feet  in  diameter  and  6  feet  long.  All  drips  from 
the  steam  pipes  and  separators  are  trapped  and 
returned  to  the  boiler  by  the  Holly  system. 

There  is  no  provision  for  coal  storage  at  pres- 
ent, but  bins  and  a  system  of  coal  handling 
machinery  are  to  be  shortly  in-stalled.  This 
will  include  a  trestle  and  conveyor  from  the 
river,  so  that  coal  may  be  unloaded  direct  from 
boats.  Conveyors  will  also  elevate  the  coal  to 
the  bins,  whence  it  will  be  fed  directly  to  the 
automatic  stokers,  passing  through  automatic 
registering  scales. 

The  engine  room  is  traversed  by  two  25-ton 
hand-operated  overhead  traveling  cranes,  each 
being  one-half  the  span  of  the  room.  These 
were  made  by  Alfred  Box  &  Company  of  Phila- 
delphia. 

The  station  switchboard  is  so  located  that  the 
engine  driver  cannot  see  or  communicate  with 
the  switchboard  attendant,  and  in  order  to 
properly  control  the  plant  a  system  of  signal- 
ling has  been  devised  by  Mr.  H.  D.  King,  the 
superintendent.  High  up  at  one  end  of  the 
engine  room,  and  plainly  visible  from  any 
point,  is  a  large  glass  sign  with  illuminating 
lamps  behind  it.  On  this  sign  are  engraved  the 
directions,  such  as  "stand  by,"  "slow  down," 
"stop,"  "start,"  and  in  the  lower  right  hand 
corner  are  the  numbers  1,  2,  3,  4  and  5,  refer- 
ring to  the  correspondingly  numbered  units. 
At  the  switchboard  is  a  small  box  with  levers 
projecting  through  the  top  which  are  properly 
labelled.  The  switchboard  attendant  throws 
the  small  lever  corresponding  to  the  number 
of  the  unit  he  wishes  controlled,  and  that  num- 
ber is  illuminated  on  the  sign  in  the  engine 
room.  Levers  also  light  up  such  directions  on 
the  sign  as  he  may  wish  to  give,  all  directions 
referring  to  the  unit  of  the  same  number  as' 
tha^  illuminated  on  the  sign.  This  system  is 
rapid,  effective  and  seems  to  be  in  many  re- 
spects better  than  the  usual  method  of  motion- 
ing to  the  engineer  from  a  visible  switchboard 
gallery. 


Method  of  Building  a  Long  Bridge  in  India. 


The  Coating  of  a  Riveted  Steel  Main  48 
inches  In  diameter,  laid  in  New  Bedford  in 
1896,  was  found  to  be  almost  as  good  in  1901  as 
when  new,  only  an  occasional  blister  in  the 
asphalt  in  the  bottom  being  detected. 


The  East  Coast  Railway  from  Madras  to  Cal- 
cutta crosses  the  Godavari  River  at  Rajah- 
mundry,  40  miles  from  the  sea,  on  a  single- 
track  steel  bridge  9,000  feet  long  between 
abutments.  There  are  fifty-six  150-foot  deck, 
lattice-girder  spans  and  one  40-foot  span  sup- 
ported on  six  caisson  piers  and  50  brick  well 
piers.  Two  of  the  caisson  piers  were  sunk  28 
feet  into  the  sandstone  by  the  pneumatic  proc- 
ess. These  caissons  were  built  on  shore, 
launched  from  ways  supported  at  the  river  end 
on  sand  bags  built  up  several  feet  to  just  be- 
low water  level.  They  were  lowered  between 
pontoons  from  transverse  beams  across  the 
tops  of  towers  built  on  their  decks.  The  other 
caissons  were  sunk  by  dredging  through  pairs 
of  10-foot  circular  openings.  The  brick  well 
piers  were  all  sunk  by  steam  dredges  suspend- 
ed from  gallows  frames  on  top.  The  dredge 
buckets  were  toothed  and  the  clay  was  broken 
up  in  advance  by  heavy  rail-chisels.  Most  of 
the  wells  were  sunk  20  feet  into  stiff  black 
(lay  which  was  generally  so  impervious  that 
the  water  could  be  bailed  out  and  the  work  ex- 
ecuted dry.  When  the  excavation  had  been 
carried  20  feet  below  the  cutting  edge  dyna- 
mite was  used  to  loosen  the  clay  and  bring 
the  brick  shell  down.  The  piers  were  filled 
with  concrete  lowered  in  automatic  buckets 
with  bottom  flap  doors.    . 

Each  span  has  two  riveted  girders  HVi  feet 
deep  and  8  feet  apart  on  centers  which  weigh 
46  tons  each.  The  top  chords  have  semi-cylin- 
drical bearings  on  fixed  and  roller  shoes  on  top 
of  the  masonry,  and  the  solid  fioor  consists  of 
heavy  corrugated  decking  14 14  feet  wide. 

The  girders  for  the  water  span  were  assembled 
on  shore  and  moved  along  falsework  ways  to 
pontoons  by  which  they  were  floated  to  the 
piers.  There  they  were  lifted  about  30  feet 
vertically,  moved  about  11  feet  transversely 
and  lowered  to  bearing  on  the  pier  tops.  Tem- 
porary horizontal  brick  platforms  were  built 
on  the  offset  courses  just  above  water  level  at 
the  ends  of  the  oval  piers,  and  cantilever  rails, 
built  into  the  sides  of  the  permanent  upper 
part  of  the  brick  pier  for  anchorage,  were  sup- 
ported on  them  and  projected  beyond  their 
outer  edges  to  support  the  vertical  posts  of 
a  transverse  gallows  frame  for  the  hoisting 
apparatus. 

The  posts  of  this  frame  were  45  feet  long 
and  36%  feet  apart,  and  were  connected  by  a 
pair  of  16-inch  I-beams  seated  across  their 
tops  7  feet  clear  of  the  pier  coping.  Each  post 
was  built  of  two  12xl2-inch  timbers  clamped 
together  and  was  trussed  on  the  wide  sides 
with  1%-inch  rods  in  vertical  planes  parallel 
to  the  bridge  axis  and  guyed  on  the  other  side 
by  wire  ropes  from  the  tops  to  anchorages  in 
the  vertical  plane  of  the  longitudinal  axis  of 
the  pier.  The  I-beam  caps  were  16  Inches 
apart  on  centers  and  had  clearance  between 
their  flanges  for  the  vertical  suspenders  for 
the  ends  of  the  girders.  The  upper  ends  of 
these  were  supported  on  a  horizontal  yoke- 
beam  3%  feet  long,  in  the  plane  of  the  gal- 
lows frame,  and  about  2%  feet  above  it  in  the 
clear.  This  yoke-beam  was  seated  in  the  mid- 
dle on  top  of  a  hydraulic  jack  which  had  a 
special  base  with  bearings  for  four  transverse 
rollers  traveling  on  the  top  flanges  of  the  I- 
beams.  There  was  one  suspender  16%  inches 
each  side  of  the  center  line  of  each  Jack.  The 
two  6x%-inch  bars  forming  each  suspender 
were  riveted  together  flatways,  with  spacers 
11%  inches  apart  and  were  made  in  5%-foot 
pin-connected  lengths.  They  passed  between 
the  ends  of  two  12-lnch  channels  6  inches 
^part  In  the  clear,  which  formed  tfte  yoke-beam 


on  top  of  the  jack,  and  were  supported  by  flat 
steel  keys  which  were  slipped  through  them 
edgeways  between  the  spacers  and  rested 
across  the  top  flanges  of  the  yoke.  The  lower 
ends  of  the  suspenders  had  nuts  bearing  on 
lugs  bolted  to  the  Ibwer  flanges  and  webs  of 
the  top  chords  at  the  ends  of  the  girders. 

There  was  about  5  feet  clearance  between 
the  posts  of  the  gallows  frame  and  the  ends  of 
the  pier  masonry,  and  in  these  spaces  the  end 
girders  were  raised  to  the  tops  of  the  piers, 
close  up  to  the  I-beams,  by  successively  pump- 
ing up  the  jacks,  inserting  keys  in  the  chains 
above  the  beams  to  support  the  girder  while 
the  jacks  were  released,  and  then  lowering  the 
plunger  and  yoke  for  another  stroke,  and  so 
on.  The  suspenders  were  thus  successively 
supported  from  the  yoke  while  the  girders 
were  lifted  and  from  the  cap-beams  between 
lifts.  As  the  girders  were  raised  the  upper 
sections  of  the  suspenders  were  removed. 
About  21  hours  were  required  to  raise  the  gir- 
ders to  the  tops  of  the  gallows  frames.  Then 
their  jacks  were  rolled  towards  the  center  of. 
the  pier  where  the  I-beam  caps  were  spliced 
and  supported  from  the  masonry  on  a  pony 
trestle  bent,  and  the  girders  were  lowered  to 
the  required  position  on  their  permanent  seats. 
The  land  span  girders  were  assembled  in  a 
vertical  plane  on  the  ground  between  the  piers 
and  were  hoisted  into  position  in  about  1  hour 
each,  with  wire  rope  tackles  suspended  from 
gallows  frames  seated  on  top  of  the  piers.  The 
gallows  frames  were  20  feet  high  with  double 
posts  and  caps,  the  latter  33  feet  long.  The 
caps  were  5  feet  apart,  supported  on  top  of 
posts  13  feet  apart  in  vertical  planes  parallel 
to  the  longitudinal  axis  of  the  pier.  The  posts 
had  transverse  sills  14  feet  long  with  diag- 
onal braces  from  their  ends  to  the  cap-beams. 
The  cap-beams  overhung  the  post  centers  10 
feet  at  each  end  and  were  braced  by  diagonal 
struts  from  their  extremities  to  the  feet  of  the 
posts.  The  ends  of  the  cap-beams  were  an- 
chored to  the  ground  by  %-inch  adjustable  guy 
chains.  The  hoisting  tackles  were  operated  by 
sweeps  set  on  the  ground  near  the  piers.  Each 
end  of  each  truss  was  hoisted  by  two  tackles 
suspended  between  the  ends  of  the  cap  beams 
from  rollers  which  rolled  back  on  short  lengths 
of  track  rails  to  traverse  the  girder  to  its  seats 
after  it  was  raised  above  the  pier-top.  Fifty- 
four  spans,  weighing  7,668  tons,  were  erected 
and  completed  in  8%  months.  The  bridge  was 
designed  and  constructed  by  Mr.  E.  T.  G.  Wal- 
ton, engineer-in-chief  under  the  Government  of 
India,  and  was  illustrated  in  recent  issues  of 
London   "Engineering." 


Surveying  in  Central  America. 


There  has  always  been  a  sort  of  fascination 
about  surveying  operations  in  the  tropics 
which  lends  interest  to  even  th^  dry  official 
reports  on  such  work.  This  is  particularly 
true  of  the  surveys  In  Central  America  to  fur- 
nish information  concerning  the  practicability 
of  various  ship-canal  routes,  articles  concern- 
ing which  have  appeared  in  this  journal  on 
November  19,  1898,  and  September  29,  1900.  One 
of  the  engineers  most  actively  engaged  on  this 
work  since  1888  is  Mr.  Boyd  Ehle,  who  has  a 
paper  on  the  problems  and  methods  of  the 
Isthmian  canal  surveys  in  the  "Transactions" 
of  the  Association  of  Civil  Engineers  of  Cor- 
nell tJniversity  for  1901-02.  In  a  general  way 
the  operations  were  similar  to  those  prepara- 
tory to  railway  location  in  the  United  States, 
but  various  modifications  were  necessary  ow- 
ing to  the  special  local  conditions.  The  or- 
ganization of  the  engineering  department  had 
a  chief  engineer  at  the  head,  under  whom  were 
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diTlsion  and  assistant  engineers.  The  latter 
were  In  cliarge  of  a  party  in  field  work,  or  a 
section  of  construction.  A  survey  party  had 
tTo  instrument  men,  a  level  rodman,  two  chain- 
men,  a  cook,  helper,  and  about  eight  machete- 
men,  as  a  minimum.  In  new  country  the  as- 
sistant engineer  was  supi>osed  to  scout  tho 
work  ahead  of  the  instrumental  survey,  using 
hand  instruments  and  perhaps  pacing  distances. 
To  get  the  beet  results  a  clinometer  was  used 
and  a  chart  giving  the  pacing  reduction  for 
Tmrions  slopes.  With  a  small  protractor  it 
was  poasnile  to  make  a  map  and  sketch  on  the 
topography.  A  machete  was.  of  course,  the  most 
eaaential  part  of  the  outfit,  without  which 
progress  was  well  nigh  impossible. 

Much  valuable  information  could  be  easily 
and  quickly  secured  by  these  preliminary  ex- 
aminations, and  if  results  justified  a  detail  sur- 
rey, a  compass  or  transit  lines  with  levels 
would  be  run  through  paths  cut  by  the  machete- 
men  and  the  line  cross-sectioned  for  a  con- 
siderable distance  on  each  side,  so  that  in  case 
of  a  probable  canal  location,  this  could  be  pro- 
jected on  the  map.  Usually  the  field  work  wa.s 
mapped  out  on  a  scale  400  feet  to  an  inch  and 
10  feet  contours,  but  in  the  more  important 
work  at  the  lock  and  dam  sites,  100  feet  or 
50  feet  to  an  inch  was  used.  The  topography 
of  large  tracts  was  thus  developed  in  order  to 
cover  thoroughly  the  area  of  comparative  feasi- 
bility. No  comprehensive  idea  of  the  whole 
problem  could  be  secured  except  from  maps. 
for  the  field  work  was  somewhat  like  survey- 
ing In  the  dark,  as  far  as  the  physical  char- 
acteristics adjacent  to  the  line  were  concerned. 

There  was,  however,  a  great  difference  in 
the  amount  and  character  of  the  work  of  the 
various  assistant  engineers,  due,  Mr.  Ehle  say^. 
both  to  method  and  energy  displayed.  A  cer- 
tain man  seeking  out  a  ridge  or  canal  location 
would  try  to  make  a  checker-board  survey  of 
the  whole  country  in  question  and  pick  out  his 
results  on  a  map,  while  another  would  care 
fully  scout  out  the'  work  on  the  ground  an'.l 
direct  the  survey  at  once  to  the  desired  results. 
The  latter  was  the  more  valuable  man,  but  it 
required  greater  physical  energy  on  his  part. 
Often  an  assistant  engineer  simply  kept  his 
men  at  work  while  he  remained  in  camp,  ran 
the  party  and  submitted  results. 

In  the  surveys  of  the  impounding  ridges  for 
the  basins  it  was  considered  best  to  determine 
the  general  direction  and  follow  that  compass 
course  until  it  ran  off  the  heights  into  a  water 
coorae,  and  then  offset  back  up  a  branch  to  the 
divide  again  and  start  over. 

In  a  canal  survey  it  is  important  to  get  the 
shortest  distance  with  the  least  elevations,  and 
this  usually  led  Into  valleys  and  swamps  where 
the  work  was  disagreeable,  difficult  and  un- 
healthy, not  to  mention  the  attention  of  the 
myriads  of  mosquitoes  and  other  insect  pests. 
Transit  location  surveys  never  averaged  one- 
half  mile  a^day,  while  compass  and  cross-sec- 
tion work  usually  averaged  less  than  5.000  feet 
per  day,  with  a  maximum  of  about  8,000  feef 
per  day. 

In  a  river  survey,  stadia  methods  were  used 
for  fixing  the  points  along  the  bank,  and  the 
soundings  located  from  these  by  the  stadia  or 
•extant  With  the  sextant  the  boat  was  usual- 
ly run  on  a  range  and  the  soundings  taken 
at  time  intervals.  The  line  was  assumed 
straight  between  the  sextant  observations. 
which  Is  only  possible  in  still  water.  With 
the  stadia  it  Is  possible  to  locate  each  point 
more  qnlckly  and  accurately.  Stadia  or 
gradient  methods  were  of  little  use  in  the  for- 
esU.  and  the  chain  was  usually  depended  on 
for  distances.  Triangulation  surveys  were 
naed  on  T.Ake  Nicaragua,  but  were  not  effective 
on  tlM  8m  Juan  or  other  rivers  oq  account  of 


the  great  difliculty  of  clearing  out  the  over- 
hanging trees  along  the  banks. 

In  a  reconnaissance  along  the  coast  of 
Darien,  two  sextants  were  vised  to  establish  the 
position  and  elevation  of  points  on  the  distant 
mountain  range  and  the  contour  sketched.  The 
distance  between  the  observers  was  determined 
by  observation  on  the  mast  of  a  ship.  Tho 
results,  although  somewhat  crude,  answered  the 
purpose,  and  were  secured  very  quickly  and 
cheaply. 

In  the  investigation  for  foundations  and 
classification  of  material  various  methods  were 
used.  Tne  earth  auger  was  the  most  simple 
and  least  satisfactory,  as  it  was  difficult  to 
manage  at  any  great  depths,  and  when  stone 
was  reached  it  was  the  limit  of  the  boring  and 
in  no  wise  conclusive  that  this  indicated  rock 
in  place. 

The  Pierce  machine,  with  its  facilities  for 
driving,  casing  and  washing  up  light  mate- 
rial, succeeded  the  common  earth  auger.  With 
this  when  stone  was  reached  it  was  customary 
to  lower  sticks  of  dynamite  and  explode  them 
by  an  electric  battery,  which  usually  was  suffi- 
cient to  displace  ordinary  boulders.  If  this  was 
not  effective  the  diamond  drill  was  used  to  get 
deeper  and  obtain  a  core  of  the  material.  On 
the  Panama  canal  deep  test  pits  were  used, 
and  even  a  tunnel  to  determine  the  substrata. 

The  various  classifications  of  material  were 
obtained  from  samples  preserved  by  the  boring 
foreman  in  small  bottles,  if  earth  or  of  rock  by 
taking  a  section  of  the  core.  These  were  lab- 
eled with  the  location  of  the  hole  and  depth  in 
feet  at  which  they  were  taken,  and  shipped  to 
headquarters  for  use  in  classifying  the  ma- 
terial on  the  cross-sections  for  estimates  or 
determining  questions  of  foundations. 

Gauging  stations  were  established  at  impor- 
tant points  on  the  various  canal  •  routes  and 
around  the  watershed  of  the  water  supply  for 
the  summit  level.  The  observers  were  required 
to  keep  a  careful  record  of  the  rain  gauge, 
river  gauge,  and  thermometer,  also  to  make 
gaugings  of  streams  with  the  current  meters. 
Sediment  observations  were  also  conducted  on 
the  more  important  streams  by  lowering  a  sedi- 
ment box  and  ascertaining  the  quantity  of  ma- 
terial moved  in  a  certain  period.  Current 
meters  were  rated  by  moving  them  at  unifor'" 
velocity  in  still  water  and  plotting  the  results 
as  a  curve.  The  meter  was  then  used  with  a 
boat  that  was  anchored  at  points  along  the 
cross-section  of  a  stream,  if  this  was  possible. 
It  was  sometimes  necessary  in  large  rivers  in 
flood,  to  rig  a  cable  over  the  stream.  On  this 
was  hung  a  car  from  which  the  observer  used 
his  meter.  The  results  of  the  rain  gauge  ob- 
servations were  plotted  to  give  zones .  of  rainfall, 
which  were  variously  colored.  These  data  and 
the  river  gauging  observations  were  necessary 
in  the  very  extended  computations  to  ascertain 
the  sufficiency  of  water  for  the  lockage,  and 
also  the  proper  measures  to  be  taken  to  regu- 
late the  floods. 

The  camps  were  usually  sheds  with  a  roof 
of  palm  leaves  which  were  lapped  similar  to 
shingling;  side  walls  were  not  necessary.  Can- 
vas tents  were  not  a  success,  as  they  were  soon 
ruined  by  the  mildew  of  the  damp  climate  of 
the  rainy  season.  The  beds  were  of  a  piece  of 
canvas  with  poles  through  the  side  loops,  and 
raised  on  crotched  sticks.  The  kitchen  ar- 
rangements were  very  simple:  crotched  sticks 
with  a  cross-bar  were  used  to  hang  the  kettle 
over  the  fire,  or  sometimes  a  rough  fire  place 
of  large  stones  took  the  place  of  this. 

In  the  rainy  season  it  was  first  the  custom 
to  attempt  to  dry  wet  clothes  with  Sibley  stoves. 
but  after  several  dry  houses  were  burnt  with 
their  contents,  this  was  not  In  favor;  It  was 
found  thftt  no  Ul  effects  were  experienced  from 


wet  clothes,  although  it  was  not  unalloyed 
pleasure  to  get  out  of  warm  blankets  into  cold 
wet  clothes.  In  the  evening,  on  returning  from 
work,  it  was  customary  to  take  off  wet  clothes, 
have  a  bath  and  get  into  pajamas.  In  mos- 
quito infested  camps,  this  was  followed  by  get- 
ting under  the  mosquito  bars  as  soon  as  pos- 
sible after  supper.  It  was  sometimes  necessary 
to  do  office  work  under  mosquito  bars. 

The  office  work  in  the  field  was  usually  some- 
what crudely  done,  merely,  to  verify  the  accur- 
acy of  the  work  and  its  completvjness.  Duplicate 
copies  of  notes  were  made  and  sent  to  the  di- 
vision or  chief  engineer's  office.  At  headquar- 
ters the  field  work  of  the  various  parties  were 
combined  into  large  contour  maps  somewhat 
elaborately  drawn.  On  these  large  contour 
maps  the  various  projects  were  laid  out  and 
studied.  A  paper  location  would  often  be  sent 
to  an  assistant  engineer  to  be  run  out  and 
verified.  When  all  the  data  were  in,  estimates 
were  made  by  taking  cross-section  notes  from 
the  map,  plotting  these  with  the  classification 
of  material  obtained  from  the  boring  notes,  and 
obtaining  the  yardage  by  the  planimeter  meas- 
urement. Maps  were  plotted  and  surveys  ad- 
justed by  the  method  of  latitudes  and  depar- 
tures. Courses  were  generally  referred  to  the 
true  meridian  in  transit  work,  checking  this 
by  the  needle  course.  Prom  star  observations 
it  was  possible  to  get  latitude  co-ordinates  for 
the  maps.  Longitude  was  obtained  by  carry- 
ing chronometers  from  Panama,  which  had 
been  very  accurately  located  by  direct  observa- 
tion as  a  primary  point  by  a  French  astronom- 
ical expedition. 

By  means  of  these  map  co-ordinates  it  was 
possible  to  combine  the  new  work  on  small  scale 
maps  with  those  of  the  coast  survey  and  other 
expeditions.  For  this  work  the  large  maps 
were  pantographed  down;  usually  each  set  of 
maps  was  reduced  one-fourth,  although  this  was 
not  strictly  adhered  to.  In  the  Darien  survey 
the  field  maps  were  1/12000.  the  general  map 
of  a  route  1/60000,  and  the  general  map 
of  all  the  routes  1/300000.  The  general 
map  of  the  Panama  route  was  made  1/100000. 
the  profile  had  a  similar  horizontal  scale  with 
a  vertical  scale  1/1000.  The  general  map  of  the 
Nicaragua  route  had  a  scale  of  1/506880,  the 
sheets  of  general  topography  1/57600,  and  the 
detail  topography  1/19200;  on  these  latter 
sheets  were  placed  the  boring  records.  Plans 
of  structures  were  made  1/480,  1/960  or  1/100 
as  was  necessary  to  show  details. 


The  Macadam  Pavements  oT  Winnipeg,  Man., 
were  repaired  during  1901  at  an  average  cost 
of  4.18  cents  per  square  yard,  as  stated  in  the 
report  for  that  year  of  City  Engineer  H.  N. 
Ruttan.  Formerly  the  macadam  consisted  of 
broken  stone  10  inches  thick  at  center  and  8 
inches  at  the  sides,  the  first  course  being  lime- 
stone and  the  top  3  inches  of  trap.  Now,  how- 
ever, limestone  only  is  being  used.  During  the 
year  nearly  33,000  square  yards  were  laid  at  a 
cost  of  about  74  cents  per  yard. 


The  Description  of  the  North  German  Lloyd 
Piersheds  recently  printed  in  this  journal  con- 
tained a  few  errors.  The  weight  of  the  roof  in 
the  cut  on  page  579  is  stated  per  square  yard 
but  should  be  per  square  foot.  The  theoretical 
range  of  expansion  of  the  sliding  joints  men- 
tioned on  the  same  page  is  1%,  not  114,  inches. 
The  flooring  of  the  second-story  Is  a  3-inch 
first  layer  and  a  1'4-inch  second  layer  of  pine, 
instead  of  2  inches  all  told,  as  stated  on  page 
579.  On  the  next  page  the  height  of  the  upper 
section  of  the  doors  should  be  10  feet  instead 
of  12  feet  for  piers  1  and  2  and  11  feet  for 
pier  3.  The  leader  meat,Ioned  on  page  611  is 
4  Inches,  not  4%  Inches, 
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The  Battery  Place  Building,  New  York. 


The  Battery  Place  Building  is  a  twenty-story 
steel-cage  office  building,  255  feet  high  from 
basement  floor  to  roof,  which  has  a  frontage 
of  181  feet  on  Battery  Parli  and  63  feet  on 
West  Street.  The  principal  contracts  have 
been  let,  the  work  on  the  caissons  and  sub- 
structure is  well  advanced  and  it  is  expected 
that  the  building  will  be  ready  for  occupancy 
next  May.  There  are  in  the  framework  53 
riveted  steel  columns  with  rectangular  closed 
cross-sections  built  of  two  channels  and  two 
or  more  cover  plates.  They  are  seated  on  48 
concrete  piers  carried  to  bed  rock  in  steel 
pneumatic  caissons,  as  described  in  The  Engi- 
neering Record  on  June  21.  Most  of  the  piers 
are  cylindrical  with  steel  shells  or  cofferdams 
extending  to  about  2  feet  below  the  basement 
floor  and  having  circular  granite  cap-stones  20 
inches  thick  and  6  inches  less  in  diameter  than 
the  pier,  bedded  in  the  concrete  and  projecting 
2  inches  above  the  top  of  the  shell.  A  second 
granite  cap-stone  2  feet  narrower  than  the  first, 
is  bedded  on  it  and  receives  the  cast-iron  col- 
umn base  which  nearly  covers  its  surface  and 
has  its  lower  flange  bedded  in  the  concrete  of 
the  basement  floor. 

There  are  sixteen  rectangular  piers  with 
rounded  corners,  four  in  the  center  of  the 
building  and  two  in  the  front  wall-column  line 
which  are  symmetrically  loaded  with  two  col- 
umns each;  two  more  in  the  front  wall-column 
line  which  have  a  single  center  column  each, 
and  eight   in  the  rear  wall-column  line  which 


longitudinal  and  transverse  lines  from  about 
12  to  15  feet  apart,  but  in  some  cases  columns 
are  omitted  making  maximum  spans  of  nearly 
30  feet  for  the  floor  girders.  The  upper  sec- 
tions of  the  columns  are  only  one  story  high, 
all  others  are  two  stories,  generally  23%  feet 
high,  and  all  are  spliced  with  horizontal  cap 
plates  and  standard  splice  plates,  shop-riveted 
to  the  lower  and  fleld-riveted  to  the  upper  sec- 
tions. The  smallest  column  load  is  25,300 
pounds,  in  the  twentieth  story,  where  the  col- 
umn is  made  with  two  10-inch  channels,  lat- 
ticed.    The   heaviest    loads    are,   of   course,   in 
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are  eccentrically  loaded  with  one  column  each. 
The  twin  columns  on  the  front  wall  piers  are 
31  inches  apart  on  centers  and  are  seated  on 
the  ui)per  course  of  granite  cap-stones.  The 
rear  wall-column  piers  are  filled  with  concrete 
to  the  tops  of  the  steel  shells  and  have  two 
courses  of  thick,  large,  rectangular  granite  cap- 
stones close  to  the  outer  edges,  surmounted  oy 
steel  grillage  beams,  as  shown  in  the  diagram 
of  the  footing  of  column  44. 

Excepting  four  columns  which  are  arranged 
on  the  arc  of  a  circle  around'  the  elevator 
shafts  adjacent  to  the  G6xl8-foot  light  court, 
all    the    columns    are    at    the    intersections    of 


the  basement  where  one  column  has  a  load  of 
.1.194,200  pounds  and  is  built  with  two  13-in'h 
50-pound  channels,  four  16xl3/16-inch  flange 
plates  and  two  12xi/l!-inch  web  reinforcement 
plates.  Another  column  has  a  load  of  1,361,400 
pounds,  which  is  the  maximum,  and  is  built 
with  two  13-inch  50-pound  channels,  six  16x-'>i- 
inch  flange  cover  plates  and  two  12x%-inch 
web  reinforcement  plates. 

The  floors  are  end-construction  hard  tile  flat 
arches,  calculated  for  a  total  load  of  160  pounds 
per  square  foot  and  supported  on  8,  9  and  10- 
Inch  I-beam  joists  from  4%  to  5Vj  feet  apart 
and  12  to  15  feet  long.    They  are  web-connected 


to  10  and  12-inch  floorbeams  of  about  the  same 
length,  or  to  20-inch  I-beam  girders  of  twice 
that  length.  The  wall-columns  are  connected 
by  floorbeams  on  their  center  lines;  these 
beams  have  others  of  the  same  size  bracketed 
out  from  them  beyond  the  faces  of  the  columns, 
to  which  they  are  also  riveted,  to  carry  the 
wall  masonry.  These  beams  are  20  inches  deep 
in  the  long  panels  and  from  9  to  15  inches 
deep  in  the  shorter  panels.  The  location  of 
columns  is  shown  in  the  half  plan  of  the  build- 
ing, which  gives  the  arrangement  and  principal 
sizes  of  beams  in  the  tenth  to  the  fourteenth 
floors  inclusive,  and  is  typical  of  all  the  floors 
above  the  basement.  Below  the  eighth  floor 
the  wall  girders  in  the  end  walls  are  composed 
of  pairs  of  12  and  15-inch  channels  riveted  ♦o- 
gether,  back  to  back.    The  framing  of  the  roof 
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beams  is  similar  to  that  of  the  floors  except 
that  some  of  the  beams  are  lighter  and  closer 
together  and  there  are  double  lines  of  20-inch 
I-beam  girders  under  the  walls  of  a  T-shaped 
steel-frame  janitor's  house,  one  story  high. 

In  the  lower  stories  of  the  Battery  Park  front 
the  wall  stones  are  notched  to  rest  directly 
on  the  top  flanges  of  the  wall  beams,  as  shown 
in  the  details  of  the  second-floor  connections. 
In  the  middle  panel  of  the  Battery  Park  front 
tne  sixth-floor  beams  are  about  15  inches  be- 
low the  top  flanges  of  the  wall  columns  and  their 
outer  ends  are  connected  to  the  webs  of  the 
latter  with  drop-plates  as  shown  in  the  detail. 
In  the  third-floor  tier  the  wall  girders  support 
a  very  heavy  projecting  belt  course  of  granite 
blocks  and  in  the  29  1/3-foot  spans  of  the 
center  panel  the  wall  masonry  is  supported  on 
a  24-inch  80-pound  I-beam  which  is  riveted  at 
the  ends  to  the  columns  and  is  connected  in- 
termediately to  the  corresponding  floorbeam 
girder  by  riveted  web  diaphragms  or  separa- 
tors. The  flanges  of  these  24-inch  I-beams  are 
all  reinforced  by  full  length  9x%-inch  plates 
riveted  to  them,  and  a  continuous  horizontal 
2%x2%x5/16-inch  angle,  not  shown  in  the  de- 
tail, is  riveted  to  the  inside  of  the  web  of  the 
floor  girder  to  carry  the  skewbacks  of  the  floor 
arches.  The  heaviest  projecting  course  of  gran- 
ite stones  is  supported  directly  from  the  tops 
of  both  the  wall  and  floor  girders,  and  two 
lower  courses  are  secured  to  them  with  sus- 
pension bars  and  anchors.  In  the  West  Street 
end  of  the  building  the  corresponding  granite 
courses  are  notched  over  15-inch  channel  gir- 
ders about  15  feet  long,  which  are  connected 
intermediately  by  vertical  transverse  dia- 
phragms with  a  pair  of  15-inch  channels  riv- 
eted together,  back  to  back,  for  the  floor  gir- 
ders, and  are  connected  to  the  columns  sym- 
metrically with  the  wall  girders.  In  the  fourth 
.and  fifth  floors  there  is  a  cast-iron  moulded 
fascia  plate  between  the  winaow  openings  above 
and  below  and  as  no  masonry  is  carried  at  this 
level  in  the  middle  panel  of  the  building,  the 
wall  girder  is  omitted  and  the  fascia  plate  is 
attached  to  the  floor  girder  as  shown  in  the 
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detail  section,  which  aJso  illustrates  the  drop 
end  connection  for  the  floorbeams  of  nearly  24- 
foot  span. 

At  the  nineteenth  floor  a  copper  cornice  about 
4  feet  deep  projects  nearly  4  feet  beyond  the 
face  of  the  wall  and  has  tignt  meial  cross 
frames  carried  by  an  8-lnch  horizontal  chan- 
nel bracketed  out  frdm  the  wall  girders  und 
columns,  as  seen  in  the  cross-section  through 
the  middle  panel  of  the  Battery  Park  front. 
A  bracket  projects  from  the  face  of  each  col- 
umn, but  as  the  center  columns  are  nearly  ''O 
feet  apart  the  span  is  reduced  by  an  inter- 
mediate bracket  which  is  similar  to  the  one 
shown  and  has  the  inner  end  of  its  two  S-inch 
horizontal  channels  built  into  the  wall  instead 
of  being  riveted  to  the  column  web.  In  the 
side  panels  in  the  front  and  in  the  ends  of  the 
building,  the  wall  girders  are  pairs  of  8,  9  and 
10-tnch  I-beams,  and  the  knee-brace  angles  of 
tne  cornice  brackets  are  not  connected  to  them 
at  all,  but  are  riveted  to  the  column  webs.  At 
the  twentieth  floor  there  is  no  projecting  coi-- 
nice,  but  there  is  a  course  of  moulded  terra 
cotta  blocks  at  the  height  of  the  wall  girders 
and  connected  directly  to  them  in  the  position 
shown  in  the  section  of  the  floor  at  the^West 
Street  end  of  the  building.  In  the  middle 
panel  of  the  Battery  Park  front  the  arrange- 


girder  as  shown  in  the  elevation  of  one  panel 
of  the  south  wall  of  the  building.  Pairs  ft 
3x3-inch  flange  angles  are  riveted  to  all  the 
edges  of  these  plates  and  serve  both  to  stiffen 
the  diagonal  sides  and  as  connections  to  the 
columns.  These  knee-braces  only  occupy  a 
small  space  in  the  panels  between  the  columns 
and  girders  and  give  clearance  for  large  rec- 
tangular windows  which  occupy  about  one-half 
the  area  of  the  walls.  In  each  end  of  the  build- 
ing there  is  a  door  in  the  center  panel  of  the 
first  story  and  to  clear  it  the  wall  girder  is 
depressed  about  a  foot  below  the  adjacent  wall 
girders,  making  an  irregularity  in  the  braces 
as  shown  in  the  elevation  of  one  panel  of  the 
end  wall.  In  all  other  cases  the  bracing  cor- 
responds to  that  which  is  shown  for  the  second 
floor  wall  girders. 

Mr.  H.  J.  Hardenbergh  is  the  architect  of  the 
building  and  the  George  A.  Fuller  Company 
is  the  general  contractor.  The  Carnegie  Steel 
Company  is  the  sub-contractor  for  the  3,000 
tons  of  structural  steel  in  the  superstructure, 
and  Messrs.  Purdy  &  Henderson  are  the  con- 
sulting engineers. 

The  Stability  of  Chimneys  is  the  subject  of 
regulations  issued  on  April  30  by  the  Prus- 
sian  Ministers  of  Public   Works  and   of  Coni- 
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ment  is  similar,  except  that  the  wall  girders 
are  20  inches  deep  and  are,  with  the  terra 
cotta  course,  set  back  about  28  inches  from 
the  building  line.  The  flat  roof  pitches  down 
towards  the  Battery  Park  front  and  is  sur- 
moanted  by  a  massive  balustrade  which,  with 
the  outer  ends  of  the  roof  beams,  is  carried 
by  wall  girders  at  the  upper  ends  of  the  col- 
umns. On  the  ends  of  the  building  these  gir- 
ders are  IZ-inch  I-beams;  in  the  middle  panel 
of  the  front  they  are  long-span  20-inch  I-beams. 
In  both  cases  they  support  the  upper  edge  of 
the  deep  copper  cornice  which  projects  about 
20  inches  from  the  building  line  and  is  carried 
at  the  lower  edge  by  a  pair  of  I-beams  similar 
to  those  shown  for  the  lower  tiers. 

At  the  two  narrow  ends  of  the  building 
tranarerse  wind  bracing  is  provided  by  a  sys- 
tem of  knee-braces  on  all  the  wall  columns  up 
to  and  Including  the  seventh  floor.  The  wall 
girders  consist  in  every  case  of  a  pair  of  12- 
inch  or  15-inch  channels  riveted  together,  back 
to  back,  on  the  center  line  of  the  row  of  col-. 
omna.  Between  the  webs  of  the  channels  at 
each  end  of  ea<:h  girder  there  is  a  vertical  %- 
Inch  plate  about  2  feet  wide  which  projects  2 
feet  beyond  the  upper  and  lower  flanges  of  the 


merce  and  Manufactures.  The  stacks  must 
hereafter  be  designed  for  a  wind  pressure  of 
25  >4  pounds  per  square  foot,  no  attention  being 
paid  to  suction  on  the  lee  side  and  no  allow- 
ance made  for  the  protection  afforded  by  neigh- 
boring structures  as  a  rule.  The  center  of 
pressure  will  be  taken  at  the  center  of  gravity 
of  the  center  vertical  cross-section.  The  pres- 
sure on  a  round  stack  is  to  be  taken  at  67  per 
cent,  of  that  on  a  square  stack  with  a  face  of 
the  same  width  as  the  diameter,  and  at  71 
per  cent,  for  an  octagonal  stack.  The  same 
proportions  hold  for  a  wind  blowing  against 
an  angle  rather  than  a  face,  and  this  direction 
is  to  be  assumed  in  computing  the  maximum 
stresses.  The  horizontal  cross-sections  must  be 
80  planned  that  in  no  case  will  there  be  a  ten- 
dency for  the  joints  to  open  on  the  windward 
side  farther  than  an  axis  through  the  center 
of  gravity.  The  allowable  pressures  are  as  fol- 
lows: Ordinary  brick  laid  in  a  1:3  lime  mor- 
tar, 100  pounds  per  square  inch;  hard  brick  In 
lime  and  cement  mortar,  170  to  210  pounds; 
concrete  simply  deposited,  85  to  115  pounds; 
rammed  concrete,  125  to  210  pounds;  good 
earth  foundations,  6,000  pounds  per  square  foot, 
and,  in  exceptional  cases,  8,000  pounds. 


An  interesting  system  of  ventilating  and  heat- 
ing has  been  installed  in  the  Rochester 
Athenaeum  and  Mechanics  Institute,  Rochester, 
New  York,  embracing  hot  blast  apparatus,  in- 
direct steam  heating  and  a  considerable  amount 
of  direct.  There  are  two  large  supply  fans 
Installed  in  the  basement,  the  air  for  which  is 
taken  through  screened  windows,  passed  througn 
tempering  coils  and  then  through  a  large  coke 
filter.  The  latter  is  one  of  the  features  of  the 
installation,  the  economical  working  of  which 
is  enhanced  by  using  for  the  moistening  of  the 
coke  the  surplus  water  taken  from  a  Johnson 
hydraulic  air  compressor  operating  in  connec- 
tion with  automatic  thermostats  for  tempera- 
ture regulation  throughout  the  building.  From 
the  fans  the  air  is  delivered  into  a  plenum 
chamber,  which  it  leaves  through  a  number  of 
ducts  each  individually  serving  a  particular 
part  of  the  structure.  Vent  ducts  are  provided 
for  exhaust  ventilation  and  special  provision 
for  such  is  made  in  the  chemical  laboratory 
by  having  a  system  of  hoods  and  piping  over 
the  tables  and  using  an  electric  fan  to  draw 
the  air  upward  through  a  flue  to  the  roof. 
Another  interesting  feature  of  the  work  is  a 
tile  duct  system  under  the  floor  of  the  base- 
ment for  the  passage  of  air  from  the  fans  to 
the  latter  for  ventilating  purposes.  The  power 
house  is  in  an  adjoining  building  and  is  sepa- 
rated from  the  Institute  by  an  alley  16  feet 
wide;  the  steam  piping  and  electric  conduits 
are  carried  accross  the  latter  in  an  under- 
ground conduit. 

The  main  structure  is  three  stories  high  in- 
clusive of  the  basement,  and  occupies  approxi- 
mately 44,640  square  feet  of  ground  between 
Plymouth  Avenue  and  Spring  Street.  The  en- 
trance is  near  the  center  of  the  building  on 
Plymouth  Avenue  and  leads  into  the  first  floor. 
There  is  also  an  entrance  on  the  Spring  Street 
side  as  one  means  of  access  to  the  basement 
from  the  street.  On  this  floor,  as  on  the  floors 
above,  the  space  is  divided  into  six  sections 
by  a  main  corridor,  the  smaller  halls  and  a 
court  shown  on  the  basement  plan.  One  of  the 
largest  rooms  here  is  the  physical  culture  room, 
42x80  feet  in  size,  a  fan  room,  44x60  feet  in 
plan  and  13  feet  high,  and  several  others,  the 
dimensions  of  which  may  be  taken  from  the 
accompanying  sketch.  The  first  floor  contains 
a  library,  a  public  office,  three  kitchens  for 
cooking  classes,  four  recitation  rooms,  two  lab- 
oratories and  other  rooms  for  various  purposes. 
The  second  floor  is  composed  of  six  rooms  for 
dressmaking  classes  on  the  left,  biological  lab- 
oratory, chemical  lecture  room,  rooms  for  the 
mechanical  department  and  those  for  painting, 
design,  etc. 

The  boiler  plant  is  contained  in  the  narrow 
building  adjacent  to  the  main  building.  There 
are  three  boilers  installed,  two  new  ones  and 
one  old  one.  The  former  are  each  of  150  horse- 
power apiece  and  are  of  the  Cahall  vertical 
water-tube  type,  28  feet  high  and  10  feet  8 
inches  In  diameter.  They  are  fitted  with  Jones 
under-feed  stokers.  The  steam  pressure  usual 
carried  is  60  pounds  per  square  inch.  The 
third  boiler  is  40  horse-power  in  capacity,  and 
is  of  the  standard  horizontal  tubular  type  made 
by  the  Stearns  Manufacturing  Company,  of 
Erie,  Pa.  It  is  set  to  the  side  of  the  others 
for  convenience  in  piping,  a  4-inch  pipe  being 
taken  from  the  steam  dome  in  front  and  car- 
ried over  to  a  5-inch  connection  from  the  ver- 
tical boilers.  From  the  5-inch  connection,  a  7- 
inch  main  is  led  to  the  other  building  through 
the  30-inch  conduit  running  under  the  alley, 
and  a  5-inch  reducing  valve  introduced  in  a 
branch  line  at  a  convenient  point,  so  as  to  ob- 
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tain  a  suitable  pressure  of  the  steam  for  heat- 
ing purposes.  A  2Vl!-inch  high  pressure  main 
is  also  brought  over  to  the  mam  structure  for 
the  fan  engine  for  summer  use.  A  "blow-off 
tank,  boiler  feed  pump,  etc.,  are  contained  in 
the  old  power  house,  while  the  location  of  the 
auxiliary  apparatus  for  the  heating  plant  of 
the  new  building   is  shown  on  the  basement  plan. 

Ventilation  is  accomplished,  as  mentioned,  liry 
the  forced  blast  system.  Air  is  taken  into  the 
building  through  two  windows,  each  5  feet  wide 
by  10  feet  high,  covered  with  %-inch  mesh 
bronzed  wire  screen  and  passes  on  to  two  tem- 
pering coils,  one  to  each  window  located  in  the 
fresh-air  room.  The  tempering  coils  consist  in 
each  case  of  four  sections  of  1-inch  pipe,  one  of 
them  with  four  rows  and  the  other  with  two 
rows.  The  coils  were  furnished  by  the  B.  P. 
Sturtevant  Company,  of  Boston,  and  are  7  feet 
high.  In  the  tempered  air  chamber  there  is 
installed  a  Johnson  humidostat  operating  auto- 
matically, which  is  controlled  from  the  main 
office. 

The  air  next  comes  in  contact  with  the  filter, 
which  is  constructed  of  an  angle  iron  frame 
extending  across  the  room,  a  distance  of  32 
feet,  supported  by  standards  from  the  floor  and 
ceiling  spaced  2  feet  apart  and  having  heavy 
wire    screening   of    %-inch    mesh   stretched   on 


air  thus  heated  is  forced  into  the  plenum  cham- 
ber shown  on  the  plan. 

The  distribution  of  warm  air  is  effected  as 
previously  mentioned  by  separate  ducts  which 
lead  from  the  distributing  chamber  to  flues  in- 
dividually serving  particular  portions  of  the 
building.  In  all  there  are  about  50  ducts  ra- 
diating from  this  enclosure,  the  air  supply 
through  each  being  governed  by  dampers  at 
the  mouths,  operating  automatically  under  the 
Johnson  system.  The  accompanying  drawings 
indicate  the  direction  of  the  ducts  and  the  lo- 
calities of  the  flues,  the  system  being  so  pro- 
portioned as  to  supply  a  uniform  amount  of 
air  per  minute  to  each  room  in  proportion  to 
its  cubical  contents.  The  tile  heat  ducts  in  the 
basement,   extended   beneath   the   floor,   consist 
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The  auxiliary  indirect  heating  apparatus  is 
set  up  in  various  places,  the  most  prominent 
point  being  at  the  basement  entrance.  In  this 
case  there  are  installed  two  pin  radiators,  one 
above  the  other  and  of  a  total  area  of  300 
square  feet  on  one  side  of  the  hall.  The  fresh 
air  is  admitted  at  a  point  outside  the  building 
wall  and  allowed  to  pass  under  the  radiators, 
thence  into  the  lunch  room  and  to  kitchen  B, 
on  the  floor  above.  Another  example  of  in- 
direct heating  by  natural  means  is  that  near 
the  center  of  the  main  corridor  on  the  base- 
ment floor.  Here  two  radiators  with  a  total 
surface  of  300  square  feet  are  set  underneath 
the  floor  and  air  is  introduced  at  the  court 
wall,  passing  out  through  the  registers  Indi- 
cated in  the  drawings.  Another  instance  is 
the  apparatus  under  the  store  room  floor  tak- 
ing air  from  the  left-hand  court,  which,  after 
passing  ovel-  a  pair  of  radiators  set  as  shown 
and  containing  200  square  feet  of  heating  sur- 
face, is  led  to  kitchen  C  above  and  the  store 
room,  etc.,  below.  In  a  toilet  room  opening 
from  the  south  corridor  there  are  three  indi- 
rect heating  stacks  installed,  of  60  square  feet 
each,  which  have  an  air  supply  through  an 
opening  in  the  court  wall.  The  flues  supplied 
from  this  heating  surface,  three  in  number, 
are  run  to  the  corridors  on  the  two  floors  above. 


Basement,  Showing  Heating  Appabatus. 


either  side.  Between  the  screening  is  a  space 
9  inches  wide  which  is  filled  in  with  broken 
coke.  A  horizontal  bounding  strip  on  top  is 
a  closed  water  trough,  triangular  in  section,  the 
apex  pointing  downward"  and  perforated  so  as 
to  allow  such  water  as  is  supplied  to  it  for 
the  moistening  of  the  coke  to  escape  slowly 
and  percolate  through  the  latter.  At  the  bot- 
tom there  is  a  cement  trough  constructed  to 
carry  off  the  waste  water. 

Passing  from  the  filter,  the  air  is  drawn  into 
two  Sturtevant  horizontal  steel  plate  blowers, 
each  with  a  9-foot  diameter  wheel,  4%  feet 
wide  at  the  periphery,  which,  when  revolvina; 
at  150  revolutions  per  minute,  is  counted  on, 
to  deliver  94,000  cubic  feet  of  air  per  minute 
agarinst  a  back-pressure  of  %  ounce.  The  fans 
are  rotated  on  3  15/16-inch  shafting,  coupled  at 
the  center,  with  inside  bearings  and  driven  by 
horizontal  engines  of  the  same  manufacture. 
The  illustration  shows  the  fans  and  engines. 
The  latter  are  both  9xl2-inch  machines.  The 
blowers  deliver  their  air  supply  to  an  enclosure 
in  which  are  placed  two  heaters  having  twenty 
sections  of  1-inch  pipe,  6  to  14  feet  long  by  7 
feet  high,  sixteen  sections  of  which  have  four 
rows  of  pipe  and  four  of  them  two  rows.     The 


of  a  system  of  vitrified  sewer  pipe  receiving  a 
supply  of  warm  air  through  a  30x36-inch  verti- 
cal brick  flue  brought  from  the  chamber  to  a 
distributing  duct,  "this  duct  to  be  laid  in  Port- 
land cement  mortar  and  tile  drain  laid  in 
Portland  cement  with  a  water-tight  joint." 
There  is  also  a  tile  fresh-air  duct  under  the 
kiln-room  floor,  taking  air  from  a  small  room 
to  the  left  and  discharging  it  over  the  two 
indirect  radiators  shown,  the  vitiated  air  pass- 
ing out  through  louvres  to  vent  flues.  "Vent 
flues  throughout  the  structure  have  been  pro- 
portioned about  the  same  as  the  heat  flues, 
louvres  have  been  set  in  where  necessary,  and 
special  provision  has  been  made  for  the  ven- 
tilation of  the  qualitative  laboratory  by  the  in- 
stallment of  the  system  of  hoods  and  piping 
before  mentioned.  A  small  vent  duct  is  also 
shown  in  the  locker  room  on  the  basement 
floor,  and  a  10x8-foot  stack  near  the  ceiling 
in  the  laboratory  on  the  second  floor  Which 
has  a  coil  of  25  feet  of  steam  pipe  with  auto- 
matic air  valves.  "Wire  screening  has  been  used 
throughout  for  heat  and  vent  registers.  "Valves 
in  the  vent  stacks  are  closed  at  night  and 
allow  a  circulation  of  the  warm  air  contained 
in  the  building. 


The  direct  heating  of  the  building  is  main- 
ly in  the  ofllces,  teachers'  room  and  kitchen  of 
the  first  floor.  The  radiators  are  of  Fowler  & 
Wolfe  manufacture.  The  small  offices  have 
each  21  square  feet  of  direct  radiation,  the 
board  room  84  square  feet,  and  the  teacher's 
room,  pantry  and  kitchen  A,  56  square  feet 
apiece.  The  large  lecture  room  on  this  Moor 
is  heated  partly  by  a  coil  of  1-inch  pipe  ex- 
tending around  the  room  beneath  the  court 
windows,  and  the  architectural  room  and  phy- 
sical laboratory  for  the  study  of  light,  by  GO 
feet  of  the  same  size  pipe  in  each  case.  Other 
rooms  thus  heated  on  this  floor  are  shown. 
Several  of  the  rooms  on  the  floor  above,  which 
are  on  the  western  side,  have  a  similar  instal- 
lation, including  the  sewing  rooms,  the  biologi- 
cal laboratory,  and  the  fine  arts  rooms.  The 
window  surface  of  the  smaller  rooms  on  the 
opposite  side  being  small,  no  heating  coils  have 
been  necessary  to  offset  the  cooling  effect. 

Steam  cooking  apparatus  is  installed  in  the 
kitchens  and  in  the  drying  room  steam  outlets 
have  been  provided,  the  pressure  of  the  steam 
being  about  60  pounds  per  square  inch  for 
these  purposes.  In  the  laundry  a  complete  9- 
section  metallic  drying  closet,  fitted  with  large 
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colla  for  quick  drying,  was  supplied  by  A.  T. 
Hacan  k  Company,  of  Rochester,  N.  T. 

The  contract  for  the  heating  work  required 
that  "the  contractor  shall  guarantee  to  warm 
all  rooms  provided  with  heat  throughout  the 
first  and  second  stories,  also  the  lunch  room, 
^JMlng,  kiln  and  two  cJiina  painting  rooms  in 
tlM  b«aement  to  70  degrees  Fahrenheit,  and  all 
emridorB  and  the  balance  of  the  basement  to 
fiO  degreee  in  lero  weather,  all  at  the  same 
time,  the  temperature  to  be  taken  3  feet  above 
the.  floor  line,  with  the  building  constructed 
with  unfurred  outside  walls  and  single  sash." 
Regarding  the  heat  ducts  and  flues,  the  velocity 
of  warm  air  in  the  former  has  been  figured  to 
be  about  1.400  feet  per  minute  while  that  in 


The  contractor  having  charge  of  the  installa- 
tion of  the  warming  equipment  was  Mr.  R.  T. 
Ford,  also  of  Rochester.  The  cost  of  the  en- 
tire building  and  land  was  $225,000,  and  was 
the  gift  of  Mr.  George  Eastman,  of  the  East- 
man Kodak  Company,  of  the  same  city.  The 
cost  of  the  heating  plant  including  the  Cahall 
boilers  was  about  |30,000. 


Pipe  Subways  at  the  University  of  Nebraska, 
Lincoln,  Neb.,  are  described  by  Mr.  G.  H.  Ells- 
worth, assistant  superintendent  of  Grounds  and 
Buildings,  in  the  "Blue  Print,"  the  annual  pub- 
lication of  the  Engineering  Society  of  that 
university.  In  order  to  keep  the  steam  mains 
at  a  safe  distance  above  water  level  in  the  boil- 


with  the  bricks  laid  on  edge  and  grouted  with 
thin  cement  mortar.  With  the  sandy  subsoil 
underlying  the  campus,  drain  tiles  were  consid- 
ered unnecessary  and  were  omitted.  At  each 
junction  box  the  roof  of  the  tunnel  is  brought 
to  the  surface  of  the  ground  and  double  trap 
doors,  made  from  14-inch  steel  plate,  give  access 
for  handling  full  length  pipe  to  and  from  the 
tunnel.  Some  of  the  branch  lines  are  carried 
in  smaller  tunnels,  the  roofs  of  which  are  of 
4-inch  flagstones  jointed  with  cement  mortar. 
The  return  mains  are  suspended  from  the  steam 
main  hangers  by  No.  10  galvanized-iron  wire 
cable  and  were  brought  to  grade  by  inserting 
a  wooden  twister  between  the  wires.  Winter 
temperatures  reach  175  degrees  Fahrenheit   in 


Pl^moul-h 


Plan  of  Fihst  Flooe. 


the  latter  Is  probably  600  feet  per  minute.  The 
Johnson  system  of  temperature  regulation  Is 
In  use  on  all  coils  and  radiators  throughout, 
its  well  as  the  automatic  dampers  in  the  air 
dncts.  Valves  on  all  lines  are  of  the  Jenkins 
Brothers  manufaj-ture  and  a  4-inch  grease  sep- 
armtor  of  the  Baldwin  horizontal  type  is  set 
in  the  exbaast  line  from  the  engines  and 
pump*.  Rod  and  clip  hangers  are  used  for  sup- 
porting all  piping,  and  suitable  provision  has 
been  made  for  contraction  and  expansion  of 
■team  lines. 

The  architect  for  the  building  was  Mr.  J. 
Fo«er  Warner,  of  Rochester,  New  York,  who 
also   deaisned    the   entire   heating    apparatus. 


ers,  they  had  to  be  carried  close  to  the  surface 
of  the  ground,  requiring  a  tunnel  having  a  com 
paratively  flat  roof.  This  was  built  of  3-inch 
5>4-pound  I-beams,  bent  to  a  3-inch  camber  and 
spaced  18  inches  apart,  with  the  ends  resting 
on  the  side  walls,  which  are  8  inches  thick  of 
hard-burned  brick  laid  in  Louisville  cement 
mortar.  The  roof  beams  carry  12xl8x3-inch 
porous  terracotta  book  tiling  having  ends 
notched  to  slip  between  the  flanges  of  the 
beams  On  the  tile  Is  placed  1:2:4  Louis- 
ville cement  concrete,  3  inches  thick,  and  a  fln- 
ish  coat  of  1  inch  of  Atlas  Portland  cement  mor- 
tar, In  the  proportion  of  one  part  cement  to  two 
parts  sand.    The  tunnel  floor  Is  a  brick  Invert 


the  main  tunnel  and  little  evidence  has  been 
found  of  radiation  at  the  ground  surfaces,  even 
where  the  earth  covering  is  thinnest.  During 
the  summer  of  1900,  120  feet  of  concrete  tun- 
nel were  constructed,  with  side  walls  of  1:2:4 
Louisville  cement  concrete,  the  roof  of  1:3:5 
Nazareth  Portland  cement  concrete,  finishing 
with  1  inch  of  1:2  Portland  cement  mortar. 
The  walls  and  roof  are  8  Inches  thick.  For  sup- 
porting the  steam  mains  l%xl%-inch  tees  are 
bent  to  conform  to  the  tunnel  roof  spaced  12 
feet  apart  with  the  webs  extending  slightly  in- 
side the  arch.  Holes  in  the  webs  furnish  the 
means  for  supporting  pipe  hangers,  which  con- 
sist of  pipe  rollers  suspended  from  chains. 
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The  Drafting  System  of  a  British  Engine  Shop. 

So  much  discussion  has  taken  place  of  late 
concerning  drafting  office  methods  that  con- 
siderable interest  will  doubtless  be  aroused  in 
a  description  in  "Engineering"  of  the  system 
of  shop  drawings  adopted  by  David  Rowan  & 
Company,  a  British  engine-building  firm.  In 
the  drafting  office  of  the  company,  the  draw- 
ings are  made,  with  few  exceptions,  on  40x27- 
inch  sheets.  Standard  drawings,  marked  "S. 
D.,"  show  such  arrangements  and  details  as 
have  been  adopted  as  standard  articles  and 
which  never  vary,  and  may  be  used  for  any 
job  without  alteration.  Contract  drawings,  or 
"CD.,"  are  drawings  which  have  to  be  made 
specially  for  any  particular  job  or  contract, 
and, which  are  peculiar  to  that  job.  Alterations 
or  deviations  from  standard  drawings  fall  un- 
der this  heading. 

Each  series  of  standard  and  contract  draw- 
ings has  a  running  number.  In  order  to  dis- 
tinguish between  standard  and  contract  draw- 
ings a  special  method  of  numbering  is  followed. 
The  standard  drawings  begin  at  1  and  run  up 
to  1999,  then  begin  again  at  3000  and  run  up 
to  3999,  and  then  from  5000  to  5999.  and  in 
like  manner  for  higher  numbers.  The  con- 
tract drawings  begin  at  2000  and  run  up  to 
2999,  then  from  4000  to  4999,  then  from  6000  to 
6999,  and  also  in  like  manner  for  higher  num- 
bers. The  drawings  are  known  as  "S.D.  No. 
1890,"  "CD.  No.  2890,"  etc.,  according  as  they 
are  standard  or  contract. 

The  objects  of  the  arrangement  are  (1)  to 
allow  the  standard  and  contract  drawings  to  be 
kept  separately,  and  (2)  yet  allow  each  class 
to  have  a  continuous  series  of  running  num- 
bers, thus  avoiding  blanks,  and  showing  when 
a  drawing  is  not  in  its  place  in  the  drawer,  and 
(3)  to  avoid  having  two  simultaneous  series  of 
running    numbers. 

Each  sheet  is  divided  into  ten  equal  rectan- 
gles or  blocks,  measuring  13%  by  8  inches,  by 
dividing  its  breadth,  horizontally,  in  halves,  and 
its  length,  vertically,  into  five  parts.  Each 
block  or  section  has  a  border  line  drawn  14 
inch  from  each  side,  making  the  space  in  which 
the  drawing  must  be  contained  13  by  7% 
inches.  Each  block  is  numbered  A,  B,  C,  D;  E, 
F,  G,  H,  and  I,  and  the  lower  right-hand  block 
is  reserved  for  the  drawing  number  and  title. 

Each  block  is  known  by  its  symbol,  which 
consists  of  two  letters  and  a  fraction,  thus, 
S.D.  1890/H,  the  numbers  indicating  the  num- 
bers in  the  class,  and  the  final  letters  the  par- 
ticular blocks  or  sections  of  the  drawings 
themselves. 

In  the  C.  D.  series  the  block  devoted  to  the 
arrangement  occupies  section  A  at  the  top  of 
the  left-hand  corner  of  the  sheet,  and  the  de- 
tails fill  the  following  blocks,  each  block  hav- 
ing one  piece,  and  one  only,  drawn  on  it. 
Should  the  necessary  views  of  the  arrangement 
or  any  of  its  details  require  more  than  one 
block  for  its  proper  representation,  two  ad- 
jacent blocks  may  be  taken.  Should  the  draw- 
ing require  to  show  the  method  or  attachment 
of  the  piece  or  its  relation  to  another  piece,, 
this  other  piece  is  to  be  shown  in  dotted  lines.  , 
and  will,  of  course,  be  drawn  in  full  on  another 
blocjc. 

In  the  S.D.  series  the  same  principle  is  fol- 
lowed; there  being  but  one  piece  to  each  block, 
with  the  arrangement  on  block  A,  and  the  de- 
tails following  in  succeeding  blocks. 

Immediately  a  standard  or  contract  drawing 
is  started,  the  draughtsman  goes  to  the  draw- 
ing records  and  books  the  number,  and  at  the 
same  time  he  ente.rs  the  proposed  title  and  his 
name.  On  the  completion  of  the  drawing  he 
^qters  particulars  of  the  date  flnigbed  and  full 


title.  The  draughtsman  immediately  fills  up  a 
CD.  or  S.D.  register  card  for  the  card  cabinet. 
The  standard  drawing  cards  are  white  and  the 
contract  drawing  cards  are  buff  colored.  These 
cards  give  the  drawing  number,  general  title, 
and  the  sub-title  of  each  block.  On  the  back 
appears  the  draughtsman's  name,  and  the  date 
when  finished.  If  the  drawing  is  a  contract 
drawing,  the  (•ontract  number  first  used  is 
given. 

The  object  of  booking  a  number  before  the 
drawing  is  started  is  (1)  to  give  the  draughts- 
man a  drawing  number  against  which  he  may 
charge  his  time,  and  (2)  to  prevent  half-fin- 
ished or  delayed  drawings  from  going  astray. 
The  drawing  after  completion  is  examined  by 
the  chief  draughtsman,  who  initials  it,  and  it 
is  passed  into  the  tracing-room  for  tracing, 
and  the  tracing  is  entered  in  the  drawing  lec- 
ord.  The  tracing  being  made  and  having  been 
checked  by  the  chief  draughtsman,  it  is  handed 
back  to  the  draughtsman  for  him  to  make  his 
drawing  correspond  with  it.  Both  are  stamped 
and  initialed  by  the  chief  draughtsman.  The 
tracing  is  then  passed  out  for  photographing, 
and  the  drawing  filed  away  into  its  drawer  in 
the  drawing  cabinet,  while  the  register  card  is 
filed  away  in  the  card  cabinet  under  its  sec- 
tion or  class  of  subject  in  the  CD.  or  S.D. 
drawing-register  drawer. 

Four  blue-prints  are  taken  of  standard  draw- 
ings, and  are  divided  astollows:  (a)  Two  for 
works;  (6)  one,  of  arrangement  block  only,  for 
rate-fixing  department;  (c)  one,  of  arfangement 
block  only,  for  drawing  office. 

The  works  prints  are  cut  up  into  the  blocks, 
and  each  block  is  pasted  on  a  steel  sheet,  and 
is  called  a  "shop  card."  '  On  the  back  of  each 
steel  sheet  is  pasted  a  form,  giving  the  con- 
tract numbers  which  use  this  particular  stan- 
dard drawing.  The  shop  cards  are  then  var- 
nished over  front  and  back,  marked  up  with 
the  first  contract  number  they  are  to  be  used 
for,  dated,  and  are  ready  for  issuing  to  the 
shop.  There  are  thus  two  sets  of  shop-cards 
lor  shop  use,  and  they  are  divided  as  follows: 

One  complete  set,  including  the  "arrange- 
ment," is  sent  to,  and  is  for  the  exclusive  use 
of,  the  machine  and  erecting  shops,  the  ma- 
chinemen  and  surface  tablemen  using  the 
blocks  of  the  details,  and  the  erectors  the  ar- 
rangements. By  thus  having  one  piece  on  one 
card  no  two  men  can  require  the  use  of  the 
same  card  at  the  same  time. 

The  remaining  set  is  divided  between  the 
patternshop  and  smithy,  the  sheets  containing 
the  cast-iron,  cast-brass,  or  cast-steel  details 
going  to  the  pattern-shop,  while  those  contain- 
ing forge  work  go  to  the  smithy,  and  are  for  the 
sole  use  of  these  departments.  The  "arrange- 
ments" are  sent  to  either  the  pattern-shop  or 
smithy  as  circumstances  warrant.  To  ensure 
this  each  card  has  either  "Machine  Shop,"  "Pat- 
tern Shop,"  or  "Smithy"  stamped  on  it,  so  that 
there  can  be  no  doubt  subsequently  as  to  the 
Ownership  of  any  shop-card  which  goes  astray. 
Once  these  standard  shop-cards  are  issued,  they 
are  never  returned  to  the  drawing-office  unless 
for  alteration  or  to  be  cancelled ;  but  always 
remain  in  the  works,  and  are  stored  there  in  a 
manner  described  later  on. 

The  rate-fixing  and  drawing  office  sheets 
(blue-prints  6  and  c)  are  next  pasted  on  card- 
board sheets.  The  cards  of  one  set  are  sent 
down  to  the  rate-fixing  department,  and  are 
called  "time-office  cards."  The  cards  of  the 
other  set  are  filed  away  in  the  drawing-office 
for  use  there.  These  are  called  "drawing-office 
cards."  The  drawing-office  set  of  cards  is  used 
for  registering  (on  their  backs)  the  contract 
or  engine  numbers  which  have  used  these  par- 
ticular blocks  in  their  construction,  and  thus 


avoid  stamping  the  drawings  themselves.  The 
time-office  cards  also  have  on  their  backs  the 
contract  numbers,  although  this  is  not  essen- 
tial. They  were  principally  used  as  a  guide  for 
determining  the  tlnje  allowances  for  each  oper- 
ation under  the  premium  system  of  payment 
followed  at  these  works,  when  this  system  was 
started  and  before  sufficient  data  had  been  ac- 
cumulated. The  <:ards  are  now  only  used  for 
reference. 

When  contract  drawings  have  to  be  issued, 
only  three  blue  prints  are  taken — one  on  cloth 
and  two  on  paper — and  are  distributed  as  fol- 
lows: (a)  One,  cloth,  for  machine  shop;  (b) 
one,  paper,  for  pattern  shop  and  smithy;  (c) 
one,  paper,  of  arrangement  only,  for  rate-fix- 
ing department. 

These  are  cut  up,  and  each  set  for  each  de- 
partment is  clipped  together  with  a  title-page 
on  the  outside.  The  machine-shop  gets  a  com- 
plete cloth  set.  The  second  set  is  divided  be- 
tween the  smithy  and  pattern-shop.  The  photo- 
print of  the  arrangement  is  sent  to  the  rate- 
fixing  department.  As  each  of  these  contract 
drawing  blocks  has  the  contract  or  engine  num- 
ber stamped  on  its  face,  as  well  as  its  own  CD. 
number,  it  may  become  detached  from  the  rest, 
and  yet  not  be  lost  or  separated  from  its  con- 
tract number.  Unlike  the  standard  drawings, 
these  contract  drawings  are  returned  to  the 
di'awing-office  on  completion  of  the  job,  and  are 
either  destroyed  or  kept  for  the  re-issue  of  a 
duplicate  job. 

The  machine-shop  set  of  standard  drawings 
is  stored  and  kept  in  the  machine-shop  tool- 
room in  trays,  the  drawings  being  in  their 
proper  numerical  order.  The  storeman,  who 
has  charge  of  them,  hands  them  out  to  who- 
ever requires  them,  at  the  same  time  marking 
on  the  slip  provided  for  the  purpose  the  man's 
number  and  date.  As  they  are  returned  this 
entry  is  scored  off.  The  contract  drawings  are 
treated  in  the  same  manner.  The  pattern-shop 
and  smithy  sets  of  drawings  are  kept  in  their 
respective  department  in  trays,  as  in  the  ma- 
chine-shop. 

Each  department  has  thus  a  complete  set  of 
drawings  for  its  own  exclusive  use,  and  does 
not  require  to  borrow. 

As  the  drawings  themselves  are  not  regarded 
as  shop  orders  to  proceed  with  the  work,  but 
merely  as  guides  to  show  how  the  work  is  to 
be  done;  and  especially  as  the  standard  shop- 
cards  always  remain  in  the  works,  never  re- 
turning to  the  drawing-office,  some  sort  of  or- 
der to  the  shops  is  required  to  indicate  which 
shop-cards  are  to  be  used  for  a  particular  con- 
tract. Cards,  6  by  4  inches,  called  "factory 
orders,"  are  therefore  issued,  and  for  uniform- 
ity as  well  as  for  indexing  purposes,  these  are 
issued  with  the  contract  drawings.  One  card 
is  issued  for  each  block  or  section  to  be  used; 
in  other  words,  there  is  one  card  for  each  piece 
and  arrangement  of  pieces.  One  set  of  these 
factory  orders  is  written  out,  and  after  being 
entered  in  the  drawing  register,  is  issued  to 
the  works.  These  factory  orders  are  sub- 
divided into  two  classes  as  under:  1,  factory 
orders  for  material  ordered  from  inside;  2,  fac- 
tory orders  for  material  ordered  from  outside. 

The  factory  orders  are  still  further  subdi- 
vided in  the  drawing-office  into: 

(a)  Those  referring  to  general  arrangements 
which  are.  sent  down  to  the  works  manager's 
office  direct. 

(6)  Those  referring  to  cast  details  are  sent 
direct  into  the  pattern-shop. 

(c)  Those  referring  to  malleable  iron  details, 
which  are  sent  direct  into  the  smithy. 

Those  factory  orders  (o)  dealing  with  ar- 
rangements of  details  are  sent  down  to  the  en- 
gine-works  manager's  office  in  order  to  keep 
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him  advised  that  the  material  called  for  on 
the  arrangement  factory  order  has  been  or- 
dered from  the  various  departments.  These 
factory  orders  remain  in  his  office  until  the 
termination  of  the  contract. 

Factory  orders  (6)  and  U)  are  sent  to  the 
pattern-shop  or  the  smithy;  the  foreman,  or  his 
clerk,  of  each  department  files  these  orders  in 
the  special  drawer  in  the  compartment,  or  di- 
vision, set  apart  for  the  contract  number.  Af- 
ter the  foreman  of  each  department  has  ex- 
ecuted the  work  called  for  on  the  factory  order, 
be  takes  the  order  from  its  place,  and,  having 
initialed  and  dated  it  on  the  back,  in  a  space 
set  apart  for  the  purpose,  he  sends  it  into  the 
■achine-shop,  where  it  is  placed  in  a  cabinet, 
which  has  drawers  divided  into  compartments 
set  apart  for  particular  contract  numbers.  Thus 
the  foreman  pattern-maker  and  foreman  smith, 
by  looking  over  the  factory  orders,  see  only 
the  work  which  is  ahead  of  them,  and  which 
has  yet  to  be  done  for  each  particular  contract 
number.  As  each  factory  order  represents  only 
one  kind  of  article,  it  follows  that  so  long  as 
there  are  any  lying  in  the  compartment  for  any 
particular  contract  number,  the  pieces  called 
for  on  these  factory  orders  have  yet  to  be  made. 
Thus  the  risk  of  forgetting  small  details  is 
avoided,  or,  at  least,  very  much  minimized. 

The  factory  orders  for  the  material  which  is 
not  made  in  the  works,  but  is  to  be  ordered  from 
outside  contractors,  are  sent  direct  from  the 
drawing-office  to  the  counting-house  with  photo- 
prints, or  sketches,  of  the  material  which  they 
represent.  If  only  a  sketch  is  supplied,  this  is 
made  on  the  ordinary  foolscap  sheet,  and  sent 
with  the  factory  order.  This  sketch  is  copied 
into  the  drawing-office  copy-book,  set  apart  for 
this  purpose,  and  it,  as  well  as  the  factory 
order-card,  has  the  copy-book  number  and  page 
marked  on  its  top  right-band  corner.  These 
factory  orders  for  outside  material  are  placed 
by  themselves  in  the  counting-house  in  a  re- 
ceptacle under  the  charge  of  the  order  clerk, 
who  initials  and  dates  them  as  each  order  is 
sent  to  the  outside  contractors.  He  will  send 
them  down  to  the  works,  distributing  them  as 
follows:  Those  factory  orders  calling  for  ma- 
terial or  goods  of  the  nature  of  finished  ma- 
terial (such  as  asbestos,  cocks,  rubber  valves 
and  safety  valves),  which  should  be  delivered 
into  store,  are  sent  down  to  the  storemen,  and 
are  filed  by  them  in  a  suitable  cabinet  drawer 
under  their  contract  numbers.  The  storemen 
will  thus  be  kept  advised  of  the  ordering  of  this 
material  and  by  referring  to  the  factory  orders 
in  the  store  the  manager  and  foremen  know 
what  has  been  ordered,  and  when  it  was  or- 
dered. By  suitable  filing  they  are  able  to  say 
what  is  delivered  and  what  has  still  to  be  de- 
livered. 

Those  factory  orders  dealing  with  raw  ma- 
terial ordered  direct  from  outside  people,  and 
upon  which  machine  work  has  to  be  done  (such 
as  forglngs  of  shafting,  connecting-rods,  etc.) 
are  sent  down  to  the  machine-shop,  and  there 
filed  in  the  cabinet  drawer  amongst  the  other 
factory  orders  from  the  smithy  and  pattern- 
shop. 

As  the  factory  orders  from  the  pattern-shop, 
smithy,  and  some  from  the  counting  house  all 
converge  in  the  machine-shop,  they  have  to  be 
available  for  the  inspection  of  the  various  fore- 
men who  have  to  deal  with  them.  It  is  obvious 
from  the  foregoing  arrangement  that  only  the 
smithy  factory  orders  represent  pieces  aotn- 
ally  made  and  delivered  to  the  machine-shop, 
and  that  when  these  fafaory  orders  reach  the 
machine-shop  the  pieces  called  for  are  actually 
In  existence  and  awaiting  the  machine  work. 
This,  however,  is  not  the  case  with  the  factory 
orders  which  are  sent  in  from  the  pattern-shop 


and  counting-house.  When  these  cards  reach 
the  machine-shop  they  only  inform  that  depart- 
ment that  these  pieces  have  been  ordered  and 
when  they  have  been  ordered ;  but  as  to  whether 
the  pieces  are  delivered,  or  are  to  be  delivered, 
no  definite  information  is  given.  This  want  has 
to  be  submitted  to  for  the  present,  although  it 
might  be  remedied  in  one  or  other  of  the  follow- 
ing methods:  (1)  By  making  the  man  who  re- 
ceives the  castings  and  heavy  forgings  retain 
possession  of  the  factory  orders  until  the  actual 
pieces  are  delivered,  when  he  could  then  place 
them  in  the  machine-shop  cabinet;  or  (2)  by 
retaining  the  factory  orders  In  the  pattern- 
shop  and  counting-house  until  the  pieces  were 
delivered,  and  then  sending  them  down  to  the 
machine-shop. 

The  factory  order  cards  for  valve  chests  and 
cocks  made  at  the  works  are  white.  They  are 
used  for  ordering  out  all  valves,  chests,  and 
cocks,  etc.,  and  other  material  in  connection 
with  the  pipe  arrangements.  One  valve  or  ar- 
ticle only  is  sketched  on  each  card,  with  all 
other  necessary  information  in  copying  ink. 
These  factory  orders  are  reproduced  in  the 
mimeograph  machine,  and  the  copy  is  sent  to 
the  pattern-shop  and  smithy  as  required,  and 
filed  under  the  proper  contract  number  until 
the  valve  or  piece  has  been  ordered.  The  fore- 
man then  initials  and  dates  the  card,  and  sends 
it  down  to  the  machine-shop,  where  it  is  filed 
until  that  department's  machine  work  has  been 
done  on  It.  It  is  then  initialed  and  dated  by 
the  foreman,  sent  up  to  the  erecting-shop  fore- 
man, and  filed  by  him  in  such  a  manner  as  to 
show  what  has  been  finished  and  is  ready,  and 
what  yet  remains  to  be  done.  The  original  set 
is  retained  in  the  drawing-office. 

In  addition  to  the  above  mimeograph  copy, 
and  at  the  same  time  as  it  is  being  taken,  tour 
copies  on  a  foolscap  sheet  are  taken  for  the 
use  of  the  outside  foreman  and  erecting-shop 
foreman.  There  is  also  one  spare  and  one  for 
the  engine- works  manager. 

The  factory  orders  from  smithy,  pattern- 
shop,  and  counting-house,  duly  initialed  and 
dated,  showing  that  they  have  had  the  atten- 
tion of  these  departments,  are  then  sent  down 
to  the  machine-shop,  to  be  placed  In  the  cab- 
inet which  is  in  the  tool-room,  being  deposited 
in  the  drawer  for  factory  orders  and  in  the 
compartment  for  the  contract  number.  Each 
of  the  compartments  is  still  further  subdivided 
by  means  of  guide-cards  into  sections  for  A 
shop;  B  shop;  D  and  E  shops,  and  finishing 
shop.  It  is  the  duty  of  the  engine-works  man- 
ager to  allocate  these  factory  cards  to  the 
proper  sections  by  placing  them  in  each  of  their 
compartments.  Thus  by  inspection  of  the  cab- 
inet at  any  time  will  be  seen  how  much  work 
for  each  department  is  waiting  to  be  done. 
Those  factory  orders  remain  in  the  cabinet 
drawer  until  all  machine  work  Is  completed, 
when  they  will  be  removed  and  placed  In  the 
compartment  for  finished  work. 


Trade  Publications. 


A  Break  in  a  36-inch  Water  Main  is  described 
in  the  annual  report  of  Superintendent  R.  C.  P. 
Coggeshall,  of  the  New  Bedford,  Mass.,  Water 
Board,  from  which  the  following  account  is 
taken:  The  break  was  caused  by  the  blowing 
out  of  a  large  piece  in  the  middle  of  the  pipe, 
which  was  of  cast  Iron.  It  approached  an  oval 
In  shape,  3  feet  wide  and  5  feet  long,  and  the 
piece  came  out  very  much  as  a  cover  is  lifted 
oir  of  a  stove,  there  being  no  cracks  in  the  re- 
mainder of  the  pipe.  The  break,  extended  from 
the  bottom  of  the  pipe  upward  upon  the  side, 
and  as  far  as  could  be  seen  the  iron  was  of  full 
thickness  and  of  good  quality.  No  satisfactory 
explanation  of  the  break  could  be  offered  on 
the  ground  of  water  hammer  or  defects. 


The  Fort  Wayne  Electric  Works,  Fort 
Wayne,  Ind.,  have  issued  a  bulletin  describing 
the  leading  features  of  their  direct-connected 
type  of  direct-current  generators,  which  are 
made  with  capacities  of  20  to  800  kilowatts  at 
125,  250  and  575  volts. 

The  Richmond  Stove  Co.,  2  Square  de  I'Opera, 
Paris,  has  issued  a  well-illustrated  catalogue  in 
French  describing  its  line  of  low-pressure 
steam  and  hot-water  heaters.  The  cuts  are  evi- 
dently the  work  of  American  engravers,  but  all 
dimensions  and  other  technical  data  are  in  the 
metric  system. 

The  Pierce,  Butler  &  Pierce  Mfg.  Co.,  Syra- 
cuse, has  issued  a  well-illustrated  book  of  tables 
of  the  sizes,  capacities  and  prices  of  its  heat- 
ing apparatus,  which  embraces  seven  types  of 
steam  boilers,  nine  types  of  hot  water  boilers, 
three  types  of  tank  heaters  and  numerous  styles 
of  direct  and  indirect  radiators. 

The  lighting  of  the  underground  stations  of 
the  Rapid  Transit  Railway  in  New  York  will  be 
largely  done  by  means  of  steel-concrete  vault 
lights  of  a  type  described  in  this  journal  on 
Sept.  7,  1901.  A  description  of  the  system  and 
an  account  of  some  tests  made  with  It  by  Mr. 
William  Barclay  Parsons  are  given  In  a  circu- 
lar from  the  makers.  Tucker  &  Vinton,  156 
Fifth  Ave.,  New  York. 

Makers  of  concrete  in  sufficient  quantities  to 
warrant  the  use  of  power  mixers  will  find  some 
interesting  comments  on  such  plant  in  Circiilar 
A  of  the  Ransome  Concrete  Machinery  Co.,  11 
Broadway,  New  York.  For  many  years  Mr. 
E.  L.  Ransome  has  been  building  concrete 
work  in  all  parts  of  the  country,  and  has  de- 
vised various  appliances  for  his  work.  The 
mixer  described  in  Circular  A  was  used  by  him 
for  many  years  before  being  manufactured  for 
general  sale,  and  its  record  covers  work  from 
the  Atlantic  to  the  Pacific. 

The  American  Steel  &  Wire  Co.,  Chicago,  has 
prepared  a  series  of  tables  on  wire  for  electric 
purposes  giving  (a)  dimensions  and  weights  of 
pure  copper  wire,  (b)  comparative  sizes  of 
various  gauges,  (c)  comparative  weights  of 
copper  wire  of  the  same  numbers  of  different 
gauges,  (d)  weights  per  mile  of  copper  wire 
by  different  gauges,  (e)  resistance  of  pure  an- 
nealed copper  wire,  (f)  standard  copper  con- 
ductors, (g)  weights  of  standard  copper  cables, 
bare  and  weatherproof.  There  are  also  a  num- 
ber of  other  tables  on  iron  and  steel  wire,  ca- 
bles and  other  wire  products. 

A  20S-page  book  concerning  carts,  pumps, 
chains,  concrete  plant,  derricks  and  their  fit- 
tings, cars,  hoisting  and  other  engines,  hand 
and  horse  powers,  plows,  cranes,  dredges  and 
other  plant  useful  to  the  general  contractor 
has  been  prepared  by  the  Dobbie  Foundry  and 
Machine  Co.,  Niagara  Falls,  N.  Y.  It  is  fully 
illustrated  and  is  particularly  explicit  in  the 
section  relating  to  derricks. 

A  small  catalogue  of  air  compressors,  both 
steam-actuated  and  belt-driven,  and  vertical 
and  horizontal  receivers,  has  been  issued  by 
the  Herron  &  Bury  Mfg.  Co.,  Erie,  Pa.  Illustra- 
tions and  tables  of  sizes  are  given;  but  as  the 
company  believes  it  can  best  explain  the  de- 
tails of  construction  by  correspondence,  noth- 
ing of  the  sort  is  attempted. 

A  well-printed  description  of  the  Acme  type 
of  fire-box  boilers  for  heating  purposes  has 
been  prepared  by  the  American  Radiator  Co., 
Chicago.  It  shows  the  construction,  explains 
the  setting,  and  gives  useful  hints  on  the  con- 
struction of  chimneys.  The  same  company  has 
also  brought  out  a  twelfth  edition  of  "The 
Homes  Successful,"  a  gospel  of  good  heating. 


July  19,  1902. 


THE    ENGINEERING    RECORD. 


6S 


published  in  a  form  that  is  the  acme  of  tasteful 
typography. 

A  140-page  general  catalogue  of  pumping  ma- 
chinery, which  has  been  issued  by  the  Stilwell- 
Bierce  &  Smith-Vaile  Co.,  Dayton,  is  a  sort  of 
encyclopedia  of  the  subject.  It  gives  a  great 
number  of  engravings  of  various  types  of 
pumps,  from  the  diaphragm  pattern  to  the  high; 
duty  engine  for  water-works,  with  brief  notes 
on  the  service  for  which  each  type  is  best  suit- 
ed. There  are  also  many  useful  hydraulic 
tables  and  several  pages  of  suggestions  for  set- 
ting and  connecting  pumps. 


Personal  and  Obituary  Notes. 


Capt.  Robert  McGregor,  Corps  of  Engineers, 
U.  S.  A.,  has  been  ordered  to  report  to  the  act- 
ing civil  governor  of  the  Philippine  Islands 
for  assignment  as  engineer  for  the  city  of 
Manila. 

Mr.  Arthur  M.  Greene,  Jr.,  instructor  in  me- 
chanical engineering  at  the  University  of  Penn- 
sylvania, has  accepted  the  chair  of  mechanical 
engineering  at  the  University  of  Missouri,  Co- 
lumbia, Mo. 

Mr.  Charles  M.  Mills,  M.  Am.  Soc.  C.  E.,  has 
resigned  his  position  as  assistant  engineer  in 
the  Bureau  of  Surveys  of  Philadelphia  to  ac- 
cept a  post  as  principal  assistant  engineer  in 
charge  of  subway  and  elevated  road  work  for 
the  Philadelphia  Rapid  Transit  Company. 

Col.  Alexander  Mackenzie,  Major  Harry  F. 
Hodges  and  Captains  Edward  Burr,  Charles  H. 
McKinstrey  and  William  V.  Judson,  Corps  of 
Engineers,  have  been  appointed  a  board  to  re- 
view all  new  projects  for  improvements  under 
the  provisions  of  the  river  and  harbor  bill  re- 
cently passed  by  Congress. 

Charles  C.  Oilman,  of  Marshalltown,  la.,  died 
in  Chicago  July  10.  He  was  at  one  time  chief 
engineer  of  the  Iowa  Central  Railway  and  later 
of  the  Wisconsin,  Iowa  &  Nebraska  railroad, 
now  the  Chicago  Great  Western.  During  the 
past  25  years  he  has  been  engaged  largely  in 
railway  contracting  and  at  the  time  of  his 
death  was  completing  work  for  the  Baltimore 
&  Ohio  Railroad.  He  built  two  sections  of  the 
Chicago  drainage  canal. 

Although  in  his  article  elsewhere  in  this -is- 
sue on  the  power  plant  of  the  Pike's  Peak 
rower  Co.,  Capt.  R.  M.  Jones  does  not  mention 
that  he  was  responsible  for  all  the  engineering 
work  involved,  such  was  nevertheless  the  fact. 
The  construction  of  the  plant  presented  ob- 
stacles which  would  appear  practically  insur- 
mountable to  many  engineers  without  his  ex- 
perience in  difficult  work  in  the  Rocky  Moun- 
tain region.  He  was  the  engineer  of  the  Big 
Cottonwood  and  Jordan  Narrows  plants  in  the 
Great  Salt  Lake  valley  and  prior  to  that  was 
engaged  on  botn  lighting  and  street  railway 
systems  in  numerous  cities  in  the  region  named. 

The  resignation  of  Adin  Mann  as  city  en- 
gineer of  Elgin,  111.,  again  calls  attention  to 
the  fact  that  the  Nestor  of  steam  engineering  is 
still  in  active  practice.  Mr.  Mann  is  86  years 
of  age,  but  Charles  H.  Haswell,  who  is  in 
charge  of  New  York  City  work  on  Riker  Isl- 
and, will  be  94  years  old  in  a  few  months.  In 
1837  he  was  chief  engineer  of  the  only  steam 
vessel  In  the  U.  S.  navy,  in  1843  he  was  engi- 
neer-in-chief of  that  department,  in  1844  he 
published  the  first  edition  of  his  famous 
"Pocket-Book,"  and  in  1847-48  designed  the 
boilers  and  engines  of  the  U.  S.  steam  frigate 
"Powhatan,"  one  of  the  most  successful  vessels 
of  the  time.  His  book  entitled  "Reminiscences 
of  an  Octogenarian  of  the  City  of  New  York"  is 
replete  with  information  of  interest  to  all  who 
care  to  study  municipal  conditions  and  phases 
of  life  before  the  Civil  War. 
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For  Proposals  see  pages  72,  it,  xvlll  and  zzyil. 

WATER. 

Whatcom.  Wash. — City  Clk.  W.  11.  Hildebrand  writes 
that  the  City  Council  will  receive  bids  on  Aug.  18 
for  approximately  !>65  tons  of  cast-Iron  water  main, 
16-ln.  In  diameter;  also  bids  for  laying  same,  either 
In  one  contract  or  separate  contracts.  E.  C.  Lyie, 
Engr.  In  Charge.  Estimated  cost  of  improvement, 
130,000. 

Manning.  la. — Prof.  A.  Marston,  Ames.  la..  Is  de 
signing  a  60,000-gal.  steel  water  tower  100  ft.  high. 

Sacramento.  I'al. — C.  M.  I'hinney.  City  Eogr's  Of- 
fice, writes  that  on  June  16  a  contract  was  awarded 
to  Henry  K.  Worthlngton  for  a  2,000.00O-gal. 
pump,  to  be  Installed  at  the  water  works,  to  be  con- 
sidered an  emergency  pump  until  such  time  as  a  new 
water  supply  can  be  secure^. 

(Jlouccster.  Miuis. — H.  W.  Spooner.  Kngr.  ltd.  of 
Water  Comrs.,  writes  that  bids,  opened  July  7,  for 
the  construction  of  a  dam  and  all  appurtenances 
thereto,  will  not  be  made  public,  according  to  a  vote 
of  the  Comrs.;  the  contract  was  awarded  June  10  to 
Coleman  Bros.,   of  Everett,   Mass. 

I*irkfn8,  Afis.^. — Water  works  bonds  to  the  amount 
of  $6,000  win  be  sold  Aug.  1.  J.  F.  Wllburn.  Town 
Clk.  Plans  for  the  water  works  system  are  being 
prepared  by  Klrkpatrlck  &  Johnson,  of  Jackson,  Miss. 

liiloxi,  Miss. — Klrkpatrlck  &  Johnson,  of  Jackson, 
Miss.,  have  been  engaged  to  prepare  plans  for  a 
water  works  system,  supply  to  be  from  artesian  wells, 
with  elevated  tank,  pumping  to  be  done  by  the  head 
for  the   wells. 

Dunn,  N.  ('. — Engr.  In  Charge  John  W.  Uays,  of 
Petersburg,  Va.,  writes  that  water  works  and  an 
electric  light  plant  are  to  be  built  by  day  labor; 
cost,  $35,000. 

South  Omaha.  Neb. — The  City  Council  has  granted 
the  Omaha  Water  Co.  an  extension  of  Its  franchise 
from  Oct.,  1904.   to  Oct.,  1914. 

Oreeley,  Colo. — The  Poudre  Valley  Reservoir  Co.  Is 
of  Greeley,  Is  reported  to  have  been  Incorporated 
by  A.  H.  Myens.  Thos.  Smith,  W.  R.  Clark  and 
others;  capital,  $250,000. 

Brandon,  Manitoba. — A  recommendation  has  been 
passed  by  the  City  Council  for  the  removal  of  the 
pumping  station  to  higher  ground  and  for  the  In- 
crease of  the  present  pumping  plant  by  the  addition 
of  2  pumps  of  1,000,000  Imperial  gal.  each,  to  be 
operated  by  electric  power;  a  standpipe  or  water 
tower;  new  intake  and  filtering  galleries,  and  the 
construction  of  new  pumping  station.  The  power 
will  be  supplied  by  the  Brandon  Electric  Light  Co. 
from  the  comnauy's  water  power  plant  on  Saskatche- 
wan River.     W.  H.   ShllUnglaw,  City  Engr. 

Ivanhoe,  Minn. — Engrs.  Loweth  &  Wolff,  St.  Paul, 
write  that  the  contract  for  constructing  water  works 
has  been  awarded  to  the  Des  Moines  Bridge  &  Iron 
Co.,  Des  Moines,  la.,  at  $8,780. 

Baton  liouye.  La. — Local  press  reports  state  that 
the  City  Council  Com.  on  Water  has  determined 
to  secure  the  services  of  Freeman  C.  Coffin,  of  Bos- 
ton, Mass.,  to  examine  the  plant,  mains  and  all  prop- 
erty of  the  local  water  company,  with  a  view  to 
fixing  its  value  and  establishing  a  basts  for  negotia- 
tions for  its  purchase,  or  for  the  erection  of  a  water 
works  system  by  the  city. 

Wheeling.  W.  Va. — The  Council  Com.  on  Water  & 
Fire,  the  Fire  Underwriter  and  the  Water  Bd.  have 
recommended  to  the  Council  an  additional  storage 
reservoir  having  a  capacity  of  20,000,000  gal.;  also 
additional  fire  hydrants. 

Clinton,  la. — Press  reports  state  that  a  company  Is 
being  organized  to  construct  a  canal  down  the  east 
side  of  the  Mississippi  River,  from  Clinton,  la.,  to 
near   Lyndon,   111. 

Meridian,  Miss. — This  city  has  purchased  15  acres 
of  land  on  Mount  Barton,  1  mile  south  of  the  city  on 
which  to  construct  a  reservoir  for  the  proposed  In- 
dependent gravity  water  works  system;  deep  well 
pumps  to  supply  the  water  for  the  reservoir.  An 
election  will  probably  soon  be  held  to  vote  on  the 
Issue  of  $200,000  bonds  for  said  system. 

Qrcat  Falls,  Mont. — Bids  are  wanted  July  28  for 
$45,000  water  bonds.     W.  H.   Smith,   City  Clk. 

IHrd  Island,  Minn. — Bids  are  wanted  July  22  for 
constructing  an  8-In.  tubular  well;  also  at  the  same 
time  for  constructing  a  co^nplete  system  of  water 
works.     Frank  Murray,   Village  Recorder. 

Gibbon.  Miiin. — Bids  are  wanted  July  25  for  con- 
structing a  system  of  water  works  from  plans  by 
Oscar  cTaussen,  Engr.,  St.  Paul. 

Eden  Valleii.  Minn. — W.  U.  Salisbury,  Village  Re- 
corder, will  receive  bids  July  26  for  the  construc- 
tion of  a   water  works   plant. 

MUwnukrc.  Wis. — Bids  are  wanted  Sept.  5  for  fur- 
nishing and  erecting  at  High  Service  Pumping  Sta- 
tion, North  Ave.  and  10th  St.,  one  8,000,000-gal. 
pumping  engine  and  one  horizontal  tubular  holler. 
Bids  arc  also  wanted  July  21  tor  furnishing  such 
corporation  stop-cocks  as  may  be  required  by  the 
Water  Dept.  during  1902.  Chas.  J.  Poetsch,  Comr. 
of  Pub.   Wks. 

Summit.  N.  J. — A  Com.  of  the  Council  is  investi- 
gating the  question  of  municipal  ownership  of  water 
and  light  franchises. 

Cleveland,  O. — See  "Sewerage  and  Sewage  Disposal." 

Lorain.  O. — City  Engr.  Chas.  S.  Ferguson  writes 
that  It  is  proposed  to  Improve  the  water  works  at 
a  probable  cost  of  $32,000.     C.   L.    Penney,   Supt. 

Bockville,  Md. — The  Town  Council  has  decided  to 
drill  an  addltioaal  artesian  well. 


Orinnell,  la. — D.  W.  Morris,  of  the  Grlnnell  Water 
Co.  writes  that  said  company,  recently  Incorpo- 
rated with  a  capital  of  $25,0(X),  proposes  to  construct 
a  dam  with  a  watershed  of  1,000  acres,  lay  mains, 
erect  standpipe  and  pumping  station.  Plans  have 
not  yet  been  made.     H.   W.  Spaulding,   Prcs.   of  Co. 

Loveland,  Colo. — Local  press  reports  state  that 
Lowell  C.  Lloyd  Is  Ipterested  In  the  Boyd  Lake 
Irrigation  Co.,  whlcb  has  been  organised  with  a 
capital  of  $250,000. 

Miltord.  /nd.— Bids  will  be  received  by  the  Mllford 
Water  Co.,  at  Miles  &  Ulgbee's  Bank,  Mllford, 
until  July  24  for  the  construction  of  water  works. 

Staunton,  Va. — S.  M.  Gray,  Providence,  B.  I.,  baa 
been  retained  to  advise  this  city  lu  regard  to  ol)- 
talulng  a  new  water  supply;  the  water  to  be  brought 
by  gravity  from  the  mountains,  some  15  miles  dis- 
tant. 

Avon,  N.  J. — Mayor  John  Thomson  writes  that  pro- 
posed water  works  and  sewerage  systems  will  prob- 
ably cost  about  $05,000.  Halsey  &  Logan,  103  Mar- 
ket St.,  Newark,  Engrs.  In  Charge.  Francis  ColUng- 
wood,  Elizabeth,  N.  J.,  Consulting  Engr. 

Kenmore,  N.  J. — According  to  local  press  reports 
the  village  authorities  have  signed  a  contract  with 
the  Depew  &  Lake  Erie  Water  Co.  This  company 
will  be  shortly  merged  with  the  Western  New  iotk 
Water  Co.  It  is  stated  that  the  water  for  Kenmore 
will  be  brought  In  12-in.  mains  from  Depew,  a  dis- 
tance of  14  miles,   at  a  cost  of  $140,000. 

Cincinnati,  0. — Local  press  reports  state  that  the 
Comrs.  of  Water  Works  have  awarded  the  contract 
for  buildings,  foundations  and  drains  for  the  Eastern 
Pumping  Station  to  the  U.  S.  Const  Co.,  of  Milwau- 
kee,  Wis.,  for  $183,231. 

Sprtngfleld,  III. — In  bis  report  to  the  Council,  Con- 
sumng  Engr.  Daniel  W.  Mead,  of  Chicago,  recom- 
mends the  following  Improvements  for  the  water 
works:  dam  estimated  to  cost  $6,600;  sedimentation 
basin,  $14,700;  6,00O,00O-gal.  Alter,  $60,000;  clear 
water  basin,  $13,01XJ;  other  expenses  at  $9,430,  mak- 
ing a  total  of  $103,730. 

Muskogee,  Ind.  Ter. — Bids  are  wanted  July  23  for 
furnishing  material  and  constructing  water  works 
and  a  sewerage  system.  Bids  will  be  received  for 
the  whole  or  portions  of  the  work  as  follows:  Build- 
ing tunnel  or  pipe  line  uuder  Arkansas  River,  2,500 
tt.  In  length;  distribution  system,  including  10 miles 
of  pipe,  power  plant,  etc. ;  staudpipe,  120xii5  ft.;  sewer 
system;  two  1,500,000-gal.  pumps,  cast-iron  pipe,  etc. 

Yonkera,  N.  Y. — Bids  will  be  received  by  the  Bd. 
Water  Comrs.,  Aug.  7,  for  a  horizontal,  high-duty, 
comjjound  condensing,  duplex,  direct-acting  pump, 
having  a  capacity  of  8,000,000  U.  S.  gals.  In  24  hours, 
at  the  Low  Service  pumping  station,  as  advertised 
In  the  Engineering  Record.  Bids  are  wanted  July  7 
tor  335  lengths  of  24-iu.  pipe  at  2,811  lbs.  per  lengtb 
of  12  ft.,  and  20  tons  of  special  castings.  Jos.  H. 
Beall,  Pres.  Bd.   Water  Comrs. 

Bolivar,  N.  Y.—It  is  stated  that  the  Village  Bd.  will 
receive  bids  July  25  tor  the  purchase  ot  the  water 
works. 

Wellaburg,  W.  Va. — It  is  stated  that  bids  are  wanted 
July  20  tor  a  reservoir,  water  mains  and  valves.  M. 
E.  Boyd,  Engr.;  Jas.  N.  Beard,   Chmn.   Water  Bd. 

Philadelphia,  Pa. — The  Common  Council  has  passed 
the  bill  creating  a  temporary  bureau  for  the  im- 
provement, extension  and  filtration  of  the  water 
supply,  to  co-operate  with  and  form  an  adjunct  to 
the  Bureau  of  Water;  the  blU  appropriates  $50O,00J 
for  the  purpose  of  carrying  out  the  ordinance's  terms. 

Worcester,  Mast. — The  City  Council  on  July  14 
adopted  an  order  for  laying  water  pipe  in  Qmuslga- 
mond  Ave.;  estimated  cost,  $22,386. 

Troy,  N.  T. — Water  works  bonds  to  the  amount  of 
$400,0tJ0  have  been  sold. 

Springdale,  Ark. — Bids  will  be  received  Aug.  1  by 
the  Water  Wks.  Comn.  for  the  construction  ol  water 
works.     C.  J.   Chapman,  Secy. 

Yardley,  Pa. — Bids  will  be  received  Aug.  6  by  T.  S. 
Cadwallader,  Pres.  Yardley  Water  &  Power  Co.,  for 
cast-iron  pipes  and  appurtenances,  laying  pipe  lines 
and  erectingstandplpe,  10x50;  about  179  lengths  8-ln. 
pipe,  510  lbs.  per  length;  339  lengths  6-iu.  pipe, 
346  lbs.  per  length;  386  lengths  4-ln.  pipe,  208  lbs. 
per  length;  5  tons  specials,   etc.,   will  be  required. 

Warrington,  W.  Ya. — Bids  are  wanted  July  23  for 
3,900  ft.  10,  8,  6  and  4-In.  cast-iron  pipe,  cast-iron 
gates,  hydrants,  etc.  B.  E.  Mitchell,  Cumn.  Water 
Com. 

Lewiston,  N.  Y. — The  Lower  Niagara  River  Power . 
&   Water    Supply   Co.,    of   Lewiston,    is   reported   to 
have  been  Incorporated,   with  a  capital  of  $5,000,000. 
Directors:    Jas.    Low,    Jas.    S.    Simmona   aind  F.   J. 
Brown,  of  Niagara  Falls. 

Battle  Creek,  Mich. — The  Bd.  of  Works  has  appoint- 
ed a  Com.  to  look  into  the  matter  of  installing  a 
filter  for   the  water  supply.     Probable  cost,   $30,000. 

Buffalo,  N.  Y. — Local  press  reports  state  that  the 
Western  New  York  Water  Co.  has  been  mortgaged 
to  the  amount  of  $10,000,000  for  proposed  Improve- 
ments.    Wm.   B.   Cutter,   Pres. 

Richfleld.  Utah. — The  City  Council  has  voted  to  levy 
a  tax  of  1  per  cent,  for  the  construction  of  water 
works,  estimated  to  cost  $18,000. 

Columbus,  O. — The  City  Sinking  Fund  Comrs.  are 
stated  to  have  sold  $102,000  Scioto  River  dam  bonds. 

Coviniiton.  Tenn. — J.  A.  Omberg.  Jr.,  of  Memphis, 
employed  by  the  town  as  an  expert  to  estimate  the 
value  of  the  plant  of  the  water  works  company,  esti- 
mates  the  value  of  said   plant  at   $10,333. 

St.  .insgar,  la. — Bids  are  wanted  July  22  for  con- 
structing water  works.     C.  T.  Tollefson,  Town  Clk. 

iViles,  O. — City  Engr.  Wm.  Wilson  writes  that  the 
Water  Wks.  Trus..  S.  F.  Bycraft,  Pres.,  will  re- 
ceive bids  Aug.  14  for  a  well  25  ft.  in  diameter. 
Probable  cost,  $5,000. 

Milton.  Mass. — At  a  recent  town  meeting  It  was 
voted  to  purchase  the  property  and  rights  of  the  Mil- 
ton Water  Co.  for  $315,000. 
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Ana,  S.  D. — Press  reports  state  that  a  system  of 
wmtcr  works  to  cost  $6,000  will  be  put  In  as  soon  as 
a  water  snppty  U  assured. 

WtrtMmglon.  Minn. — The  Council  contemplates  im- 
|iroT«iiilii  to  the  water  works  and  electric  light 
ptet. 

Wiekfnr^  R.  I. — The  Town  Council  has  granted  to 
TtaSL  r.  McDonnell  and  J.  U.  Sbeed.  representing  the 
WIekfbrd  Light  A  Water  Co.,  a  franchise  for  laying 
water  pipes  in  all  streets  of  the  town. 

Butkton.  Ifimi. — .\t  a  recent  special  election  It  was 
loted  to  build  a  system  of  water  works. 

Proridcmcf.  It.  I. — Local  press  reports  state  that  the 
esatract  for  construotint;  the  slow  sand  filtration  plant 
has  been  awarded  tii  Kdw.  W.  Krerson  and  Fred.  E. 
Shaw,  both  of  rr»Tidenc«.  Tbelr  Joint  bid  is  said  to 
be  within  the  I'Jio.oOO  appropriation. 

ilonaten.  Pa- — Local  press  reports  state  that  Burns 
tt  Martin  are  preparing  to  make  ImproTements  that 
will  coat  almat  fl.OOU.uuO.  Among  the  improvements 
coMcapiated.  tliere  will  l>e  a  water  works  system. 

Lm  yaafa,  t'oJo. — The  City  Council  Is  considering 
plans  for  improving  the  water  works. 

Harttcdl,  Go. — The  municipal  authorities  have  de- 
cided to  erect  as  soon  as  practicable  water  works  and 
an  electric  light  plant,     n'.  T.  Johnson,  Mayor. 

Wanmnharo,  Pa.— The  directors  of  the  Waynesboro 
Water  Oo.  luiTe  dctermini'd  uyxm  Improveraeuts,  in- 
eluding  the  construction  of  a  dam.  sluiceway  and  reser- 
TOtr. 

ZaaevrOie,  O. — Local  press  reports  state  that  the 
Water  Works  Trus.  propose  to  bore  20  wells  for  an 
Increased  water  supply.     Probable  cost,  $35,UU0. 

ColssiMa.  Pa. — The  stockholders  of  the  Columbia 
Water  Co.  tiave  authorized  an  increase  of  the  capital 
stock  from  flUO.Ouu  to  f3(X).0<xi.  Part  of  this  sum 
to  l>e  used  for  the  installation  of  a  filtration  plant. 

Colnmbut,  Ind. — Local  press  reports  state  that  a 
contract  Is  about  to  l>e  let  by  the  City  Council  for  a 
new  pump  with  S,000.000  gal.  capacity. 

if.aacJ»e«ier,  Va. — The  City  Council  has  appointed 
J.  T.  Abbott  and  A.  B.  Uooker  as  a  committee  to 
consider  some  plan  lor  purifying  the  present  system 
of  water  worics  or  getting  clear  water  in  some  man- 
ner. 

Cciirer,  Colo.— F.  F.  Noxon,  of  Colorado  Springs, 
has  made  a  proposition  to  the  city  to  deed  to  the 
city  Tarryall  Creek  reservoir  site.  54  miles  from  Den- 
ver, in  return  for  the  grant  be  asks  that  the  city 
give  liim  the  exclusive  right  to  use  the  water  for 
power  purposes  Iwtween  the  dam  and  Deansbury.  The 
cast  01  Uie  dam  to  collect  the  water  and  of  other  ex- 
penses In  connection  with  tbe  construction  of  the  reser- 
voir, snd  of  flumes  and  pipe  lioes  to  Deansbury,  is 
estimated  at  fl,Miu,0UO. 

Bed/ord,  Wis. — The  proposition  to  issue  $100,000 
boads  for  the  construction  of  water  mains  in  tbe  busi- 
ness section  of  tbe  city  carried  at  the  recent  election. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Orinnell,  /o.^Prof.  A.  Marston,  Ames,  la.,  has  de- 
signed a  2o0.000  gal.  septic  tank  system. 

City  Clk.  J.  F.  Wilson  writes  that  the  sewer  system 
is  to  lie  extended  :  work  to  include  4.000  ft.  of  8-in. 
sewer  pipe,  4,000  ft.  of  8in.  water  pipe,  15,000  vitri- 
fied brfdis,  5  flush  tanks  and  3  manholes.  J.  C.  Good- 
rleli,  Snpt.  of  Sewers. 

Dcmev,  S.  Y. — Bids  will  be  received  on  July  21  by 
tlie  village  Tms.  for  labor  and  material  for  the  con- 
struction of  a  lateral  sewer  in  Elllcott  Road.  J.  C. 
made.  Village  Clk. 

PhOadelphta,  Pa Bids  are  wanted  July  23  for  the 

construction  of  main  and  branch  sewers,  inlets,  man- 
holes, laterals,  etc. :  total  estimated  cost,'  S435,O0O. 
Wm.  C.  Haddock,  Dlr.  Dept.  Pub.  Wks. 

PitUburg,  Pa. — Bids  are  wanted  July  23  for  con- 
structing a  15- In.  pipe  sewer  on  Olney  Alley,  Orion 
and  AJax  Sts.,  also  for  culvert  under  Oakwood  St. 
J.  O.  Brown.  City  Recorder. 

KiehwKMd,  S.  T. — Bids  are  wanted  July  25  for  fur- 
nishing all  labor  and  material  required  for  complet- 
ing a  system  of  sewers  in  the  former  village  of  Tot- 
tenrille:  the  engineer's  estimate  of  quantities  includes 
7.S0O  ft.  of  8  In.  vit.  pipe  laid,  13  flush  tanks  with 
siphons,  etc.  Geo.  Cromwell,  Pres.  Boro.  of  Rlch- 
■ond.  New  York  City. 

RhimtbecJc.  K.  Y. — Bids  are  wanted  July  21  for  the 
construction  of  a  storm  water  sewer  and  appurte- 
nances.    A.  Lee  Wager,  Pres.  Village  Trus. 

Oneida,  X.  Y. — A  press  report  states  that  bids  will 
be  received  by  the  Bd.  Pub.  Wks.,  July  28,  for  the  con- 
struction of  vitrified  stoneware  sewers  In  6  streets. 

Chetltr,  Pa. — Bids  are  wanted  July  21  for  the  con- 
struction of  sewers  in  7  streets.  Wm.  M.  Boulden, 
Chmn.  Com.  on  Sewers. 

Ctevelond,  O. — Bids  are  wanted  Aug.  11  for  the 
porehase  of  geS.OOO  sewer  bonds,  (100,000  water 
bonds.  $100,000  elevated  roadway  bonds,  and  $30,000 
Walworth  Ron  bridge  bonds.  J.  P.  .Madigan,  City 
And. 

OpeUmMat,  La. — Ira  W.  Sylvester,  City  Engr.,  Alex- 
andria. I^a.,  has  been  employed  to  prepare  plans  and 
estimates  for  the  proposed  sewer  system. 

Wmakoueta,  O. — Bids  are  wanted  July  28  tor  Im- 
pnmng  Water  St.  by  tite  construction  of  a  main 
sewer,  with  connections,  etc.     Chaa.  E.  Fisher,  Village 

Ameton.  Wi..— City  Clk.  A.  E.  Heldeman  will  re- 
tmwetUa  until  Aug.  <5  for  tbe  construction  of  a  double 
nag  brick  sewer.  41x.-»«  In.,  and  620  ft.  long,  also  for 
sereral  small  pipe  sewers  shout  3.200  ft.  In  the  ag- 
gregate. 

KeoM,  la.—<:ilr  Engr.  J.  Ross  Robertson  writes 
tlut  bids  are  wanted  by  Kice  IT.  Bell,  Clk.  of  Council, 
anUI  July  23  for  tbe  runm ruction  of  an  8- In  tile 
saaltanr  sewer  1,2.">0  ft.  long.  800  cu.  yds.  of  excava- 
tion, 75  InleU,  3  inspection  pipes  snd  1  flush  tank 


eonstmction  of  sewsrs  in  8  streets 
Clk. 


Wis.— Bids  are   wanted   July   22   for  the 
■    "  8.  S.  Little,  City 


Danville,  /ll.— City  Enpr.  W.  H.  Martin  writes  that 
J.  11.  Palmer  has  recclvea  tlii>  contract  for  construct- 
ing t!00  ft.  of  3(5  in..  1.4011  ft.  of  30-ln.  and  300  ft.  of 
IS-iu.   pipe  sewer  for  $5,0l>(t. 

Son  Jnloni'o,  7'e*. — The  City  Council  has  ordered  a 
special  election  July  31  to  vote  on  the  Issue  of  $300,- 
000  bonds  for  imiirovemeuts,  including  sewerage,  as- 
phalt paving  and  iron  bridges. 

Portsmouth,  O. — Bids  are  wanted  Aug.  5  for  im- 
proving, by  grading  and  coii.structlng  necessary  sewers, 
culverts  and  drains,  several  streets.  B.  C.  Bratt,  City 
Engr. 

Clvteland,  O. — The  lowest  bid  opened  July  10  tor 
constructing  a  main  Intercepting  sewer  in  a  portion 
of  Lake  St.  was  from  W.  J.  Gawne,  of  Cleveland,  at 
$191,100. 

/.(•iri«/o»,  Idaho. — City  Engr.  Ernest  McCuIiough 
writes  that  the  sewer  project  has  been  abandoned  for 
the  present. 

Birmingham,  Ala. — Local  press  reports  state  that 
the  Jefferson  County  Sanitary  Comn.  has  accepted  the 
Joint  proposition  of  the  Donelson  Const.  Co.,  C.  M. 
Burkhalter  &  Co..  and  the  Pennington  Const.  Co.,  for 
constructing  the  main  county  sewer.  The  cost  of  same 
will  be  about  $3uo,000.  According  to  plan  C,  which 
was  adopted,  the  prices  to  be  paid  for  the  work  are 
as  follows :  4-ft.  sewer,  $2.52Mi  per  ft. ;  4-f  t.  6-ln. 
sewer,  $2.82%  per  ft. ;  5-ft.  sewer,  $3.14V<!  per  ft. 

Newport,  Ky. — The  Bd.  of  Sinking  Fund  Comrs.  has 
sold  sewer  bonds  to  the  amount  of  $43,000. 

Jfo»*reol,  Que. — Local  press  reports  state  that  the 
contract  for  cuntinuii^g  the  St.  James  St.  auxiliary 
sewer  westward  has  been  awarded  to  M.  Dlneen  at 
$27.98  per  iln.  yd.,  and  If  there  is  any  rock  excava- 
tion to  be  done  a  charge  of  $3.50  per  cu.  yd.  extra. 

Sharon,  Pa. — Local  press  reports  state  that  the 
Council  is  about  to  issue  $40,000  bonds  for  the  com- 
pletion of  the  sewer  system. 

Hudson,  N.  Y.— Supt.  of  Pub.  Wks.  H.  K.  Bishop 
writes  that  the  contract  for  1,125  ft.  of  4-ft.  brick 
sewer,  with  appurtenances,  has  been  awarded  to  Smith 
Patterson,  of  Hudson,  N.  Y.,  for  $7,950. 

Hampton,  la. — Consulting  Engr.  M.  Tschlrgi,  Jr., 
of  Dubuque,  writes  that  the  contract  for  constructing 
23,250  ft.  of  8  to  15-in.  pipe  sewers,  with  46  man- 
holes and  10  flush  tanks,  has  been  awarded  to  O.  G. 
Krlngle,  of  Dubuque,  at  CO  cts.,  75  cts.  and  50  cts., 
respectively,  for  10,  12  and  8-in.  vitrified  pipe,  $60  for 
flush  tanks,  $30  for  manholes,  $5  for  sypboDS,  and  $4 
for  rock  excavation ;  total,  $14,166.  Average  depth 
of  excavation  to  be  9  ft.,  principally  in  loam  and  clay, 
with  600  cu.  yds.  stone. 

-St.  Joseph,  Mo. — Mayor  Borden  has  signed  .the  or- 
dinance providing  for  the  completion  of  the  Main  St. 
sewer,  which  is  to  be  2.3  ft.x3  ft.  in  diameter,  1^  rings 
of  hard-burned  brick,  laid  in  hydraulic  cement  mortar. 
Appropriation,  $8,000, 

Cincinnati,  O. — Bids  will  be  received  by  the  Bd. 
Pub.  Service,  July  23,  for  constructing  sewers  and 
drains  in  Findlay  St.;  also  on  Aug.  13 'for  construct- 
ing a  trunk  sewer  and  drains  on  Jerome  Ave.  Geo. 
F.    Holmes,    Clk. 

Norristoicn,  Pa. — Bids  are  wanted  Aug.  13  for  the 
construction  of  salt-glazed  vitrified  pipe  sewers,  with 
laterals  to  the  house  line,  and  appurtenances,  on 
numerous  proposed  sewers.  John  H.  Eex,  Chmn. 
Sewer  Com 

yvatertoxen,  ti.  Y. — Bids  are  wanted  by  the  Bd.  Pub. 
Wks.,  July  21,  for  the  construction  of  sewers  in  3 
streets.     C.  O.  McComb,  City  Engr. 

Muncie,  Ind. — Bids  are  wanted  July  28  for  the  con- 
struction of  Plum  St.  sewer  No.  1,  to  be  of  vitrified 
pipe,   8  inches  In  diameter.     F.  W.   Clevenger,    City 

Cleveland,  O. — Bids  are  wanted  July  29  for  the  con- 
struction of  sewers  In  6  streets.  Chas.  P.  Salen, 
Dlr.    Pub.   Wks. 

WatervUet,  N.  Y. — Bids  are  wanted  July  23  for  the 
construction  of  a  15-ln.  and  an  18-in.  sewer.  Luhr 
Eggers,   City  Clk. 

Zanearille,  O. — Bids  are  wanted  July  26  for  fur- 
nishing material  and  labor  for  the  construction  of  a 
sewer  on  Harrison  St,     C.  W.  McShanc,  City  Clk. 

Darlington,  >S'.  C. — A  commission  for  a  charter  has 
been  issued  to  the  Darlington  Sewer  Co.,  which  pro- 
poses to  build  and  equip  a  sewerage  system  for  the 
city  of  Darlington.  Incorporators:  W.  F.  Dargan, 
N.   L.   Harreli,    W.   L.   Galloway,   R.   L.   Edwards. 

New  Brighton,  Pa. — Bids  are  wanted  July  21  for  the 
construction  of  8  and  18-ln.  pipe  sewers.  F.  C. 
O'Rourke,  Boro.  Secy.  / 

Saratoga  Springs,  N.  1'.— Bids  are  wanted  July  22 
for   furnishing   labor  and   material   and    constructing 
an  8-iu.    terra  cotta   sewer  through  Warren   St.     H 
F.  Thomas,   Clk.  Sewer,   Water  &  St.  Comn. 

Verona,  Pa. — Sewer  bonds  to  the  amount  of  $33,000 
have  been  sold  by  the  Cotmcll. 

Ft.  Worth,  Tex. — The  contract  for  constructing  a 
sewer  through  the  Armour  and  Swift  properties  to 
Marine  Creek  has  been  awarded  to  C.  W.  Olcott,  of 
Dallas.  The  sewer  will  be  of  24-in.  tile  and 
30-ln.  pipe  of  double  strength  and  2,500  ft.  long, 
with  22  manholes.     Contract  price,  $23,000. 

San  Francisco,  Cal. — It  has  been  recommended  to 
the  Supervisors  by  the  Bd.  of  of  Pub.  Wks.  that 
early  action  be  taken  to  submit  a  proposal  to  vote 
bonds  for  a  new  sewerage  and  drainage  system  to 
cost  about  $6,000,000.  In  the  tax  levy  just  fixed  by 
the  Supervisors  an  allowance  of  $50,000  was  made 
for  the  constructloh  of  new  sewers  during  the  fiscal 
year. 

St,  Louis,  Ho. — The  House  of  Delegates  has  passed 
ordinances  for  tbe  construction  of  drainage  sewers 
In  the  Tower  Grove  and  Rock  Districts.  Total  ap- 
Iiropriatlon,   $55,000. 

The  Bd.  of  Pnb.  Imnrov.  has  appropriated  $11,009 
for  drainage  work  on  Vanderventer  and  Washington 
Aves. 

New  York,  N.  Y. — The  Bd.  of  Aldermen  has  author- 
lied  an  issue  of  $100,000  bonds  for  the  repair  and 
reconstruction  of  sewers  In  the  Boro.  of  Manhattan. 


Pittsfleld,  Mass. — The  Aldermen  have  adopted  an 
order  appropriating  $8,500  for   surface   drainage. 

Minneapolis,  Minn. — The  City  Council  Com.  on  Sew- 
ers and  Paving  has  decided  that  of  the  $150,000 
permanent  improvement  bonds  autliorlzed,  $88,000 
should  be  used  for  paving,  $52,000  for  sewers  and 
$10,000  for  curbing  and  gutters. 

Belleville,  III. — City  Engr.  Graver  estimates  the  cost 
of  W.  Main  St.  sewer  at  about  $14,614. 

Long  Beach,  Val. — The  City  Trustees  have  been  pe- 
titioned to  establish  a  sewer  system. 

Durand,  Mich. — Bids  will  be  received  July  28  by 
Wm.  H.  Putnam,  Village  Clk.,  for  300  ft.  of  18-in., 
2,000  ft.  10-ln.,  3,000  ft.  of  12-ln.  and  1,100  ft.  15-in. 
vitrified  pipe  sewers. 

Youngstown,  O. — See  "Paving  and  Roadmaklng." 

Seattle,  Wash. — An  ordinance  before  the  City  Coun- 
cil provides  for  the  construction  of  a  sewerage  sys- 
tem with  a  septic  tank  for  sewage  purification,  for 
Latima  and  vicinity. 

Lancaster,  IVi's.-^Local  press  reports  state  that  sur- 
veys are    being   made   for  a    sewer   system. 

Marshfleld,  Wis. — The  City  Council  has  voted  to  is- 
sue $35,000  bonds  for  a  sewerage  system. 

Avon,  N.  J. — See  "Water." 

Greensboro,  N.  C. — S.  M.  Gray,  of  Providence,  R.  I., 
has  been  engaged  by  this  city  to  advise  In  regard 
to  Improved  sewerage  works,  to  consist  of  inter- 
eoptlng  sewers  and  sewage  disposal  works. 

Mayficld,  Ky. — The  Council  is  reported  to  have 
voted  $50,000  for  a  sewerage  system. 

liochester,  N.  Y. — John  N.  McClintock,  of  Boston,  In 
a  report  to  the  city  ofllcials,  in  regard  to  sewage 
disposal,  estimates  the  cost  of  works,  which  he 
favors,  as  follows :  Septic  tank,  having  capacity  of 
5,000,000  gal.,  $50,000;  6  acres  contact  bacteria  beds, 
$100,000;  6  acres  intermittent  filters,  $100,000;  total, 
cost,  including  land  and  engineering,  $250,000. 

Oakland,  Cal. — City  Engr.  Turner  has  prepared 
plans  for  a  sewer  for  the  East  Dist. ;  estimated  cost, 
$10,760. 

St.  Charles,  Mo. — The  City  Council  has  Instructed 
the  City  Engr.  to  prepare  plans  and  speciflcatlons 
for  a  sanitary  sewer  system. 

Worcester,  Mass. — The  City  Council  on  July  14 
adopted  orders  for  a  loan  of  $20,000  for  sewer  con- 
struction, and  for  the  construction  of  50  additional 
filter  beds,  estimated  to  cost  $60,000. 

Boston,  Mass. — Mayor  Collins  in  a  communication  to 
the  Com.  on  Finance  recommends  that  an  item  of 
$100,000  be  inserted  in  the  loan  bill  for  abating  the 
sewage  nuisance  in  the  Back  Bay  Fens. 

Batavia,  N.  Y. — This  city  is  considering  plans  for  a 
new  and  adequate  sewerage  system. 

Mt.  Pleasant,  Pa. — At  a  recent  special  election  It 
was  voted  to  complete  the  sewer  system  at  a  cost 
of  $16,000. 

Berkley,  Va. — Local  press  reports  state  that  con- 
tracts will  soon  be  let  by  the  Town  Council  for 
extending  the  sewer  system  in  the  3d  Ward,  at  a 
cost  of  $25,000. 

Bellevuc,  O. — The  Sewer  Com.  of  the  Council  has 
recommended  the  construction  of  2  trunk  sewers, 
estimated  to  cost  $25,000. 

Hampton,  la. — Oliver  Krlngle,  of  Dubuque,  is  stated 
to  have  received  the  contract  for  constructing  a 
sewer   system   for  $14,166. 

Massillon,  O. — The  Sewer  Comn.  has  decided  to  rec- 
ommend to  the  Council  the  construction  of  a  sani- 
tary sewer  for  Duncan  and  Walnut  Sts. 

Northampton,  Mass. — The  Sewer  Comrs.  have  voted 
to  petition  the  city  government  for  $50,000  for  sewer 
construction. 

Williamsport,  Pa. — The  Select  Council  has  passed 
the  bill  which  provides  $81,000  for  the  construction 
of   Graflus  Kun  sewer. 

Pittsburg,  Kan. — Bids  are  wanted  Aug.  2  for  fur- 
nishing material  and  labor  necessary  to  construct 
12,9661^  ft.  of  18-in.  and  3,750^4  ft.  15-in.  sewers. 
A.  A.  Bumgarner,  City  Clk. 

Muskogee,  Ind.  Ter.- — See  "Water." 

Plainfleld,  N.  J. — Bids  are  wanted  Aug.  4  for  doing 
the  work  and  furnishing  certain  of  the  materials 
for  a  storm  sewer  in  Arlington  Ave;  600  ft.  30-in., 
2,320  ft.  24-in.  sewers  and  560  ft.  12-ln.  basin  and 
Inlet  connections  will  be  required.  Jas.  T.  Mac- 
Murray,   City   Clk. 

Parkersburg,  W.  Va. — Bids  are  wanted  July  23  for 
2,725  ft.  of  15-ln.  and  2,210  ft.  8-in.  sewers.  Jesse 
L.   Cramer,   City  Clk. 

Westfleld,  Mass. — The  State  Bd.  of  Health  has  ap- 
proved the  plans  of  Town  Engr.  O.  E.  Parks  for  the 
surface  drainage  system. 

Sj/racusc.  N.  Y. — Rids  are  wanted  July  21  for  fur- 
nishing material  and  constructing  a  15-ln.  pipe  sewer 
in   W.   Fayette  St.     Geo.  J.  Wetz,  City   Clk. 

Trenton,  N.  J. — Bids  are  wanted  Aug.  5  for  con- 
structing a  sewer  in  2d  St.  and  a  drain  in  Southard 
St.     C.  Edw.  Murray,  City  Clk. 

South  Brooklyn,  O. — It  is  stated  that  bids  are 
wanted  July  28  for  the  purchase  of  $35,000  sewer 
bonds.      W.  T.   Puplkotfer,  Clk. 

Chicago,  III. — It  Is  stated  that  bids  are  wanted  July 
24  for  sewers,  curbing  and  asphalt  paving  in  several 
streets.     J.    A.    May^    Secy.    Bd.    Local    Improv. 

Waverly,  la. — Bids  are  wanted  Aug.  5  for  the  con- 
struction of  an  8-in.  vitrified  pipe  sewer.  F.  H. 
Hunger,   City  Clk. 

Steubenville,  O. — City  Engr.  C.  E.  Flanagan  writes 
that  1,000  ft.  of  15  in.  sewer  is  to  be  constructed. 

Albany,  N.  Y. — Bids  are  wanted  July  21  for  the  con- 
struction of  a  vitrified  pipe  sewer  In  Central  Ave., 
about  2,760  ft.  Isadore  Wachsman,  Clk.  Bd.  Contract 
and    Supply. 
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Toledo,  O. — Kids  will  be  received  on  July  28  for  fur- 
nisbing  labor  ard  material  and  constructing  cylindri- 
cal pipe  sewers,  and  on  Aug.  11  for  constructing 
cylindrical  brick  and  pipe  sewers.  Chas.  H.  Nauts, 
City  Clk. 

BRIDGES. 

Terre  Haute,  Ind. — Kids  will  be  received  by  M.  G. 
Hamlll,  5th  and  Main  Sts.,  until  July  22  for  one  70- 
ft.  single  span  steel  bridge  (with  14-ft.  roadway  set 
on  steel  legs  14  ft.  long),  to  be  constructed  across 
Clear  Creek  between  the  townships  of  Wabash,  111., 
and  Sugar  Creek,  Ind. 

Milwaukee,  Wis. — Uids  are  wanted  Sei)t.  5  for  con- 
structing a  highway  bridge  across  North  Meuomonee 
Canal  at  Muskego  Ave.  Chas.  J.  Poetsch,  Comr.  of 
Pub.   Wks. 

General  plans  have  been  prepared  for  the  1st  Ave. 
and  6th  St.  viaduct,  length  2,786  ft..  Including  2 
Bascule  bridges  over  N.  and  S.  Menomouee  Canals, 
40-ft.  roadway,  asphalt,  and  10-ft.  cement  walks, 
plate  girder.     Estimated  cost,  $550,000. 

Lvicisburg,  Pa. — The  Comrs.  of  Union  Co.  and  the 
Street  Com.  of  the  Boro.  of  Lewlsburg  will  receive 
bids  on  July  21  for  the  construction  of  the  substruc- 
ture and  superstructure  of  a  steel  girder  bridge  over 
Limestone  Kun,  in  Lewlsburg.  W.  A.  Weldensaul, 
Chmn.    St.    Com.,   Lewlsburg. 

Houth  Bend,  Ind. — The  South  Bend  &  Southern 
Mich.  Ry.  Co.  has  awarded  to  the  Canton  Bridge 
Co.,  Canton,  O.,  the  contract  for  a  3d  truss  of  steel 
to  Join  the  highway  bridge  over  St.  Joseph  River, 
300-ft.  span,  including  steel  floor  system,  at  $7,797. 

«o»  Joae,  Cal. — J.  G.  McMillan,  County  Surv.,  San 
Jose,  Is  preparing  plans  for  a  stone  bridge  to  cross 
Llgas  Creek  at  uld  Gilroy;  length  of  span,  32  ft.; 
roadway,  30  ft.  Contracts  for  construction  will 
soon  be  let  by  the  Bd.  of  Superv. 

Son  Antonio,  Tex. — See  "Sewerage  and  Sewage  Dls- 
posaL" 

Manila,  P.  I. — A.  L.  B.  Davies,  Secy.  Municipal  Bd., 
writes  that  the  time  for  receiving  bids,  for  a  rolling 
lift  bridge,  has  been  extended  until  Aug.   1. 

Cleveland,  0. — See  "Sewerage  and  Sewage  Disposal." 

Erie,  Kan. — Co.  Clk.  B.  W.  Garvin  writes  that  the 
contract  for  constructing  3  steel  bridges  (bids  opened 
July  12)  has  been  awarded  to  A.  M.  Blodgett,  Kan- 
sas City,   Mo.,   for  $t>,ye9. 

New  Castle,  I'a. — See  "Electric  Railways." 

Cincinnati,  O. — The  Bd.  of  Pub.  Service  has  been 
requested  to  take  steps  leading  to  the  construction 
of  a  viaduct  from  4th  St.  at  Pike  to  some  point  in 
Mt.   Adams.     Estimated   cost,   $1,000,000. 

Grand  Rapids.  Mich. — It  is  reported  that  the  North 
Park  Bridge  Co.  has  secured  the  issue  of  $40,0()l) 
bonds  for  constructing  North  Park  bridge. 

Kenosha,  Wis. — City  Engr.  Moth  is  reported  to  have 
begun  plans  for  a  steel  bfidge  over  the  West  Mid- 
dle St.  crossing  of  Pike  River. 

Lewiston,  Idaho. — It  is  stated  that  surveys  are  being 
completed  for  the  R.  B.  bridge  over  the  Cumber- 
land River  by  Engr.  Shaw. 

Washinyton,  D.  C. — Two  plans  have  been  proposed 
for  a  viaduct  over  the  Mill  St.  crossing  at  Summit 
St.,  one  to  cost  about  $100,000,  the  other  $50,000. 

Blooms'uury,  I'a. — Local  press  reports  state  that  J. 
C.  Brown  has  been  selected  to  prepare  plans  and 
specihcatlons  for  a  Co.  bridge  over  the  Susquehanna 
at  MlfUinvllie. 

Knoxville,  Tenn. — Efforts  are  being  made  to  secure 
a  viaduct  on  Church  or  Clinch  Aves.  to  connect  West 
Knoxville  with  the  old  city  proper. 

Fonda,  iV.  1'. — The  Bd.  of  Supervs.  is  stated  to  have 
authorized  the  Issuance  of  $30,(>00  bonds  by  the  towns 
of  Canajoharie  and  Palatine  In  payment  for  the  new 
river   bridge. 

Oshkosh,  Wis. — Plans  and  specifications  have  been 
made  for  a  double  track  steel  bridge  to  be  built  across 
Fox  River  by  the  Wisconsin  Central  R.  R.  Co.,  to 
be  used  jointly  with  the  Chicago,  Milwaukee  &  St. 
Paul  H.  R.     R.  B.  Tweedy,  Ch.  Engr.,  Milwaukee. 

Piitebury,'  Pa. — It  is  reported  that  an  ordinance 
granting  permission  to  erect  a  viaduct  from  Cable 
Ave.  to  Oak  Hill,  nearly  ^4  mile,  was  given  a  first 
reading  by  the  Borough  Conncll  of  Bast  Pittsburg. 
The  object  Is  to  give  room  for  Pennsylvania  R.  R. 
yards. 

Rei/ency;  Tex. — Local  press  reports  state  that  the 
Comrs.  'Court  has  closed  a  contract  with  the  Mid- 
land Bridge  Co.,  of  Kansas  City,  for  a  steel  bridge 
over  Colorado  River,   for  $8,300. 

Cherry  Valley,  III. — It  is  reported  that  Darse  & 
Hughs  secured  the  contract  for  a  bridge  over  the 
south  branch  of  Klshwaukee  River  for  $8,490. 

Altoona,  Pa. — It  is  reported  that  the  17th  St. 
bridge  is  likely  to  be  rebuilt  this  summer. 

Anderson,  Ind. — It  is  reported  that  tlie  city  will 
probably  order  an  Iron  bridge  across  Greens  Branch 
at  22d   St.    to   replace   one   that  collapsed. 

Harrisharg,  Pa. — According  to  press  reports  the 
Stat^  will  spend  within  the  coming  year  from  $400,- 
000  to  $500,000  for  21  bridges  destroyed  by  floods  and 
ttres  In  the  following  counties;  Juniata,  Clearfield, 
Berks,  Carbon,  Forest,  Bradford,  Jefferson,  Lycom- 
ing, Lackawana,  Wyoming,  Sullivan,  Wayne  and  Lu- 
zerne. The  following  engineers  are  among  those 
preparing  plans:  M.  D.  Bowman,  Mahanoy  City;  O. 
E.  ThouipsOTi.  Piioenlxvllle;  Emll  Swensson,  Frlck 
Bidg.,   Pittsburg. 

The  Harrlsbufg  Bridge  Co.,  It  Is  reported,  will  In- 
crease Its  capital  by  an  Issue  of  $85,000  in  stock  and 
the  same  amount  in  bonds,  for  the  purpose  of  building 
a  bridge  over  the  Susquehanna. 

Macon.  Mo. — It  is  reported  that  the  A.  M.  Blodgett 
Bridge  Co.,  of  Kansas  City,  has  been  awarded  the 
contract  for  20  steel  bridges  In  Macon  Co. 


Waterloo,  la. — It  Is  stated  that  the  Bd.  of  Superv. 
has  awarded  the  contract  for  the  steel  bridge  across 
Big  Creek  at  La  Porte  City  to  the  Kaunas  City 
Bridge  Co.   for  about  $10,000. 

liocktcood,  Tenn. — It  is  reported  that  the  contract 
for  the  steel  superstructure  of  the  Tennessee  Cen- 
tral bridge  over  ihe  Cumberland,  near  Hyde's  Ferry, 
has  been  awarded  to  the  American  Bridge  Co.  for 
$70,000.     Total  cost  of  bridge,  $150,000. 

Hearer,  Pa. — Press  reports  state  that  a  bridge  is  to 
be  built  over  the  Ohio  from  about  300  ft.  south 
of  the  south  line  of  Monaca  borough  to  the  end  of 
3d  St.  In  the  borough  of  Freedom.  Among  the  In- 
corporators are  J.  T.  Reeves,  F.  F.  Brierly  and  F. 
G.  Barker. 

Grand  Forks,  Minn. — Press  reports  state  that  an 
Iron  bridge  Is  contemplated  over  Red  Lake  River  to 
connect  with  Bast  Grand  Forks. 

Sprinyfleld,  Mass. — Press  reports  state  that  a  special 
Comn.  to  have  control  of  widening  the  St.  James 
Ave.  bridge  over  the  N.  Y.,  N.  H.  &  H.  R.  R.  tracks 
has  been  appointed.  The  members  are  L.  A.  Froth- 
iugbam  and  M.  J.  Murray,  of  Boston,  and  Clinton 
White,  of  the  State  R.  R.  Comn. 

Las  Animus,  Colo. — It  Is  reported  that  the  Bulien 
Bridge  Co.  has  secured  contracts  for  Co.  bridges  to 
the  amount  of  $11,460. 

Pueblo,  Colo. — Ijocal  press  reports  state  that  City 
Engr.  Wm.  Peach  will  at  once  prepare  plans  for 
improving  the  Northern  Ave.  viaduct.  Appropria- 
tiou,  $9,000. 

Arkwriyht,  N.  Y. — Press  reports  state  that  the 
Rochester  Iron  Bridge  Construction  Co.  has  secured 
the  contract  for  12  Iron  bridges  at  a  total  of  $15,000. 

Chambersbury,  Pa. — Local  press  reports  state  that 
the  Cumberland  Valley  B.  R.  Intends  to  construct  a 
stone  arch  at  Falling  Waters,  W.  Va.,  to  replace 
trestle.     M.  C.  Kennedy,  Vice-Pres. 

Whcelitiy  W.  Va. — The  Baltimore  &  Ohio  bridge 
over  Wheeling  Creek  on  the  Pittsburg  Dlv.  Is  re- 
ported washed  away.  J.  B.  Grenler,  Bridge  Engr., 
Baltimore,  Md. 

Houth  Bristol,  N.  Y. — Press  reports  state  that 
Superv.  F.  B.  Holcomb  is  making  arrangements  to 
raise  $20,000  bonds  to  pay  for  repairs  to  highways 
and  bridges. 

Glenwood,  Pa. — Press  reports  state  that  the  Balti- 
more &  Ohio  R.  R.  intend  to  reconstruct  the  bridge 
over  the  Monongahela  at  a  cost  of  $200,000,  contracts 
to  be  let  in  tlie  near  future.  J.  E.  Greiner,  Bridge 
Engr.,  Baltimore,  Md. 

Des  Moines,  la. — Local  press  reports  state  that  the 
Chicago  Great  Western  R.  R.  bridge  has  been  washed 
out.     Loss,  $20,000. 

8t.  Paul,  Minn.— It  Is  reported  that  $28,000  of  the 
annual  appropriation  will  be  used  for  road  and  bridge 
improvement  during  the  coming  year. 

Berkley,  Pa. — Press  reports  state  that  an  Iron 
bridge  Is  wanted  to  replace  stone  arch  crossing  the 
Uavls  Mill  dam. 

Ellijay,  Ga. — It  is  stated  that  bids  are  wanted  July 
25  for  building  a  bridge  over  the  Cartecay.  Bridge  to 
consist  of  3  spans,  a  center-span,  high-truss  pattern, 
(iO  ft.  In  length  and  end  spans  respectively  25  and  30 
ft.   long.     J.   C.   Allen,   Co.   Ordinary. 

Pembroke,  Ont. — It  Is  stated  that  bids  are  wanted 
Aug.  2  for  constructing  a  stone  or  steel  bridge  with 
stone  abutments  over  Bonnechere  River,  at  the  village 
of  Eganviile.     S.  E.  Mltchelt,  Co.  Clk.,  Pembroke. 

St.  Louis,  Mo. — See  "Railroads." 

Carrollton,  Mo. — Bids  are  wanted  Aug.  5  for  the 
construction  of  several  wood  or  steel  bridges.  Silas 
Ballard,  Bridge  Comr. 

Painesiille.  0. — It  Is  reported  that  the  Lake  Co.  Bd. 
has  passed  a  resolution  In  favor  of  a  bridge  over 
Chagrin  River,  north  of  Wiiloughby  village;  cost 
to  be  between  $10,000  and  $30,000. 

Struthers,  O. — Press  reports  state  that  the  Pitts- 
burg &  Lake  Erie  R.  R.  will  probably  erect  an  over- 
head bridge  near  the  Youngstown  Iron,  Sheet  &  Tube 
Co.'s  mill.     J.   A.  Atwood,  Ch.   Engr.,   Pittsburg,   Pa. 

Galena,  III. — The  Comr.  of  lOlizabeth  Township  is 
retiorted  to  have  petitioned  for  aid  In  building  a 
bridge  over  Apple  River.     M.   McGulre,  Co.   Clerk. 

Pittsburg,  Pa. — See  "Railroads.  " 

Waynesburg,  Pa. — I'ress  reports  state  that  Allison's 
bridge  over  Ten  Mile  Creek  has  been  entirely  swept 
away.  The  approaches  to  the  Buchanan  bridge  are 
also  reported  washed  away,  together  with  the  Co. 
bridge  Just  below. 

Oneonta,  N.  Y. — The  Structural  Iron  &  Steel  Co.,  of 
Baltimore,  Md.,  is  reported  to  have  secured  the  con- 
tract for  the  steel  bildge  over  the  D.  &  H.  track  on 
Main  St.,  for  $29,365. 

Cross  Keys,  Pa. — Press  reports  state  that  plans  for 
the  Berks  Co.  bridge  over  the  Schuylkill  here,  to 
be  rebuilt  by  the  State,  are  being  prepared  by  M. 
D.  Bowman,  of  Mahanoy  City,  and  contract  will  be 
let  as  soon  as  they  are  ready. 

Oallipolis,  O. — Local  press  reports  state  that  the 
contract  for  the  100-ft.  bridge  over  the  Chickamaugtia 
has  been  let  to  the  Columbia  Bridge  Co. 

Nebraska  City,  Neb. — Press  reports  state  that  the 
Co.  Comrs.  estimate  the  Co.  bridge  loss,  due  to  floods, 
at  $50,000. 

McMinnville,  Tenn. — The  Nashville  Bridge  &  Con- 
struction Co.  Is  reported  to  have  been  awarded  the 
contract  for  4  Co.  bridges  for  $9,000. 

The  Co.  Court  is  reported  to  have  authorized  the  re- 
building of  2  bridges  at  Hennessee's  Ford  and  Falls 
City. 

PAVING  AND  ROADMAKING. 

Atchison,  Kan. — The  City  Council  has  passed  a  reso- 
lution declaring  It  necessary  to  pave  10th  St.  with 
vitrified  brick.     Fred  GIddlngs,  City  Engr. 

Tacr.ma,  Wash. — The  Council  has  voted  to  pave  St. 
Helen's  Ave.  with  bituminous  macadam. 


Mobile,  Ala. — City  Engr.  D.  M.  N.  Ross  writes  that 
the  City  Council  and  the  Bd.  of  Pub.  Wks.  have 
agreed  on  the  extension  of  the  paving  district;  Ihe 
next  specification  will  call  for  .'iO.OOO  ydsi  of  rock 
asphalt  and  1U,U00  yds.  brick  laid  on  a  sand  founda- 
tion. Contracts  for  this  work  will  soon  be  let.  J.  N. 
Hazelhurst,  Engr.  Bd.  of  Pub.  Wks.,  In  Charge. 

>S'on  jintonio,  Tex. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Lock  Island,  III. — City  Engr.  Wallace  Trelchler 
writes  that  the  City  Council  has  passed  an  ordinance 
for  the  paving  of  2  blocks  on  21st  St.  with  asphalt. 
Estimated  cost,  $8,700.  « 

Freehold,  A.  J. — The  Bd.  of  Chosen  Freeholders  Is 
stated  to  have  awarded  contracts  for  constructing 
county  roads  as  follows:  Macadam  road  between 
Keyport  and  Keansburg,  to  Fields  &  Swackhammer, 
at  71  cts.  per  sq.  yd.,  total  $10,57.'>;  stone  road,  from 
Matawan  Station  to  Freueau  to  J.  R.  Shanley,  at 
66  cts.  per  sq.  yd.,  total  $0,270;  stone  road,  with 
gravel  surface,  between  Monmouth  Beacb  and  North 
Long  Branch,  to  J.  R.  Shanley,  at  91  cts.  per  so.  yd.. 
tCtal  $15,083.  I        H  }    , 

liis  Moines,  la. — The  City  Council  on  July  7  or. 
dered  portions  of  B.  12th,  B.  2d  and  E.  Ist  Sts.,  Mary 
Ave.  and  2  alleys  paved  with  brick;  also  curbing 
for  11th,  1st,  2d  and  Dps  Moines  Sts. 

Atlantic  City,  N.  J. — State  Road  Comr.  Henry  I. 
Budd,  Trenton,  has  recommended  the  constructloD 
of  a  new  stone  road  between  Atlantic  City  and 
PleasantvUle;  also  that  the  State  pay  1/3  of  the 
cost,  which  would  probably  be  abont  $150,000. 

Huntington,  L.  I.,  N.  Y. — Edwin  Bailey.  Jr.,  of 
Patchogue,  is  Chmn.  of  the  Com.  appointed  by  the 
Suffolk  County  Bd.  of  Supervisors  to  Investigate  the 
question  of  cross  Island  roads  to  be  built  under 
State  aid,  as  provided  by  the  Hlgbie-Armstrong  law. 

Worcester,  Mass. — Mayor  Edw.  F.  Fletcher  has  di- 
rected Street  Comr.  Wright  S.  Prior  to  take  Immedi- 
ate action  toward  repaying  Main  St.  with  granite 
block  on  a  Portland  cement  concrete  base. 

Jersey  City,  N.  J. — Local  press  reports  state  that 
the  old  Belleville  turnpike,  also  known  as  Arlington 
turnpike,  extending  from  Newark  turnpike  to  Belle- 
ville bridge,  is  to  be  widened  to  100  ft.  and  macadam- 
ized under  the  State  road  act,  according  to  a  reso- 
lution recently  adopted  by  the  Hudson  Co.  Bd.  of 
Freeholders. 

Mutcrtoicn,  N.  Y. — The  only  bid  received  for  sheet 
asphalt  paving  on  a  portion  of  Washington  St.  Is  re- 
ported to  have  been  from  the  Barber  Asphalt  Paving 
Co.  at.$L98  per  sq.  yd.;  total,  $25,188. 

Cincinnati  O. — The  Bd,  of  Pub.  Service  has  decided 
to  pave  several  streets  on  Mt.  Adams  with  brick  and 
asphalt. 

Fulton,  N.  Y. — The  Bd.  of  Pub.  Wks.  has  decided  to 
pave  portions  of  Oneida  St.  with  brick.  First  St.  with  . 
asphaitum    and    Broadway    with    either    brick    or    as- 
phaltum. 

Alexandria,  Ind. — The  Council  is  stated  to  have 
awarded  contracts  for  Improving  Madison  and  Liberty 
Sts.  to  F.  M.  Kemp  &  Sons,  of  Mlddletown,  O.,  at 
•1118,277,  or  $8.27  per  ft.  for  Madison  St.,  and  $4,722, 
or  $7.7514  per  ft.  for  Liberty  St. 

Home,  N.  Y. — The  Common  Council  has  adopted 
plans  and  specifications  for  the  paving  of  a  portion  of 
West  Embargo  St.  with  either  asphalt,  macadam  or 
brick. 

tit.  Paul,  Minn. — The  estimated  cost  of  paving  Ram- 
sey St.  from  W.  7th  St.  to  Pleasant  Ave.  with  asphalt 
Is  $13,104  for  the  city's  part  and  $9,140  for  the 
street  railway's  portion,  or  at  the  rate  of  $5.31  a  front 
ft.  it  is  estimated  that  the  city's  part  would  cost 
$11,265,  or  $4.56  a  ft.,  if  paved  with  brick,  and  with 
sandstone.  $14,203.  or  $5.78  a  ft. 

Mayor  Smith  has  vetoed  the  Council's  flnal  order 
for  paving  with  sandstone.  W.  7th  St.  from  Ramsey  to 
Tuscarora  Sts.  The  majority  of  the  property  owners 
are  said  to  favor  asphalt  paving  for  this  street. 

City  Engr.  Rundiett  estimates  the  cost  of  paving 
University  Ave.  at  $84,118  for  asphalt,  and  $93,349 
for  sandstone. 

The  Bd.  of  Pub.  Wks.  has  decided  to  pave  Robert 
St.  with  brick.      Estimated  cost,  $2'2,792. 

North  Adams.  Mass. — Bids  will  be  received  by  Comr. 
Temple,  July  23,  for  paving  Iloiden  St.  with  vltrlfled 
brick  ;  2,300  sq.  yds. 

Haddonfield,  N.  J. — The  Bd.  of  Co.  Freeholders, 
Camden,  has  instructed  the  Co,  Engr.  to  prepare  plans 
and  specifications  for  the  stoning  of  Haddonfield  and 
Gibbsboro  road. 

Norristown,  Pa. — The  Schuylkill  Valley  Traction  Co. 
(G.  Hoeger,  Supt.,  Norristown),  will  pave  with  War- 
ren's bituminous  macadam  waterproof  pavement  on 
I)e  Kalb  St.  for  a  distance  of  3.410  ft.x36  ft.,  for  the 
privilege  of  extending  its  tracks  to  the  Boro.   line. 

Port  Huron,  Mich. — The  Common  Council  on  July 
7  rejected  all  bids  for  paving  7th  St.  and  Instructed 
the  Supt.  of  Pub.  Wks.  to  ask  for  new  bids  on  War- 
ren's bituminous  macadam,  brick,  tar  macadam  or  as- 
phalt block. 

Elizabeth,  N.  J. — Bids  are  wanted  Aug.  1  for  6,480 
sq.  yds.  of  oblong  trap  block  pavement  In  Livingston 
St.,  with  3.100  ft.  of  curb  reset  and  100  ft.  of  new 
curb.     W.  H.  Luster.  Jr.,  City  Surveyor. 

Auburn,  N.  Y. — City  Clk.  E.  H.  Herding  writes  that 
bids  will  probably  be  received  this  month  for  asphalt 
pavement  in  one  of  the  principal  streets  ;  estimated 
cost  $30.0011,  and  bids  will  probably  be  asked  in  Aug. 
for  asphalt  paving  in  another  street ;  estimated  to 
cost  $6,000. 

Harrishurg,  Pa. — Bids  are  wanted  July  21  for  pav- 
ing Short  St.  with  Warren's  bituminous  macadam 
waterproof  pavement  and  curbing  with  bluestone. 

Champaign,  III. — Bids  are  wanted  July  21  for  pav- 
ing and  curbing  Park  St.  ;  6.450  sq.  yds.  of  brick  will 
be  required.     C.  J.  Mulllkln,  Chmn.  Bd.  Local  Improv. 

Mt.  Vernon,  O. — The  contract  for  paving  Gambler 
St.  with  Townsend's  wire-cut  fireclay  block  on  gravel 
foundation,  with  Murphy  grout  filler  and  Berea  sand- 
stone curb,  has  been  awarded  to  W.  J.  Berry.  The 
total  cost  Is  said  to  be  about  $28,744. 
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nMMwf,  P^— The  jT«iid  liirT  has  approved  tbe 
■t«»o— d  &kpnmmmt  of  the  following  ruads :  bteo- 
WiiiiWii  pllr  CbartJera  townahlp:  parts  of  washlng- 
na  pike.  Scott  township;  Htcalm  road.  J'atton  town- 
akis:  Oakdale  and  MeOonald  road.  North  bayette 
Mnahlp;  Mlddleton  and  Ewlng's  mill  road.  Stowe  and 
Kohlnana  townships 

■.  CVMS.— Bids  will  be  reeelTed  by  the  Bd.  of 

Jnlj  23,  for  the  construction  ot  a  macadam 

T.  S.  lioonia,  1st  Selectman. 

i.  K.  r.— Bkta  are  wanted  July  28  for  paT- 

St..  2.3-"0  so.  yds.  Tltrttted  brick,  and  l.UOO 

ft.    of    stone    curbing    will    be    required.     A.     K. 
Clk.  ltd.   Village  Trus. 


Crooktton.  tlmn. — City  Clk.  W.  A.  Lanctot  writes 
that  bida  are  wanted  Aug.  12  for  asphalt  paring,  esll- 
■aied  to  cost  $-tu,(NM.  Ueo.  A.  KalpD.  Uugr.  In 
Charge. 

C>«H— aogtt.  Trm. — Local  press  reports  state  that 
the  only  hid  received  July  6  fur  the  paving  ul  >t.  Uih 
St.  was  from  the  Suutbem  Paring  &  Cuusiruclion  Co. 
at  (2.70  per  w).  yd.  ;  the  cuuiract  calls  fur  l,i28  sq. 
yds.  of  asphalt  Baring.  ISU  sq.  yds.  of  brick  guttering, 
aad  30  sq.  yds.  m  brick  crossings. 

Bo»ton,  Mat*. — Jas.  Donovan.  Supt  of  Streets,  has 
placed  the  estimated  cost  ut  paving  with  granite  block 
and  regulating  .xorfolk  Are  from  E.  Cottage  St.  to 
the  New  Kngland  U.  K.,  at  |1U,5UU. 

irTM^loa,  A".  J. — The  Special  Speedway  Com.  of  the 
Bd.  of  k'reehotdera  haa  decided  to  locate  the  proposed 
driveway  for  fast  hones  in  the  town  of  Irvlngton. 
There  is  an  appropriation  of  $22,UUU  for  grading,  par- 
ing and  beautuylng  this  roadway. 

Xewart,  X.  J.— The  Bd.  of  Pub.  Wks.  has  awarded 
the  contract  for  paring  Mott  St.  to  the  xarber  As- 
pkait  l^TlDg  Co.,  for  f  s,«OU. 

Owiiii,  Mich. — The  Coasmon  Council  haa  ordered 
the  Md.  of  Pub.  Wks.  to  get  estimates  for  a  macadam 
cr  crwahsd  stone  parement  on  W.  Main  St. 

BvrHmgUm,  fa. — Bids  are  wanted  July  21  for  paring 
2  MnMS  with  brick.     Emmet  Steece,  City  Kngr. 


»'slerl<Mr«,  A'.  V. — Bids  are  wanted  July  21  for 
about  lo.iuii  sq.  yds.  of  bituminous  macadam  water- 
pruof  pavement,  with  trap  rock  surface ;  also  for 
3^5  aq.  yds.  brick  pavement.  C.  O.  McComb,  City 
Kngr.     £stlmaled  cost.  $46,000. 

roJado,  O. — Bids  are  wanted  Aug.  11  for  paring 
I'aion  and  Cherry  Sia.  with  block.  Cliaa.  U.  CitMta, 
tliy  Clk. 

Lhicai/u,  III. — See  ••(Joremment  Work." 

Ktrth  Bit4,  O. — Corp,  Clk.  W.  D.  McClurkln  writes 
that  on  Jaly  14  It  was  voird  to  Issue  f2U,uuU  bonus 
for  sidewalks  and  street  improvements. 


CM. — Street    Improrement    bonds   to   the 
■  amount  of'  (5u,U0U  bare  been  sold. 

WiUcsborre,  Pa. — tocal  press  reports  state  that  the 
cqutract  for  resurfacing  certain  asphalt  streets  bus 
bees  awarded  to  the  Wamer-ljuinlau  Asphalt  Co., 
Hyiacvse,  N.  T.,  at  (1.25  per  sq.  yd.  for  28,UU0  sq. 
yds.  of  asphalt,  fH  per  cti.  yd.  for  300  cu.  yds. 
of  binder  and  $4.25  per  cu.  yd.  for  1,000  cu. 
yds.  of  binder  and  S4.25  per  cu.  yd.  for  1,000  cu. 
yds.  of  concrete:  total,  |41,U50. 

OttfmgUm,  Ky. — Mayor  Johnson  has  approved  the 
Mdlaaaee  authorizing  the  issue  of  street  Improve- 
Bent  bonds  to  the  amount  of  $100,000. 


h.  Ootm. — Bida  will  be  received  July  26  by 
8.  D.  Minor,  Boom  5,  Trust  Bids.,  for  macadumiziui; 
aboDt  4,000  ft.  of  road  for  the  Field  Point  Land  Co. 

Otoet—fi.  O. — Bida  will  be  received  by  the  Bd.  of 
Fnb.  Service,  July  30,  fur  paving  Westside  and 
Ka  St  side  Ares,  with  macadam,  and  Kublmau  Are. 
with  brick;  also  on  Aug.  12  for  paving  Beekman  St. 
with  granite  block  and  Joues  St.  with  brick;  also  on 
Aug.  13  for  paving  Souibside  Ave.  with  macadam. 
U««.  IT.  Holmes,  Clk. 

Okleago,  lU. — See  "Sewerage  and  Sewage  Disposal." 

CemtervitU,  Ind. — It  Is  suted  that  bids  are  wanted 
Aug.  24  for  40,000  .sq.  ft.  cement  on  brick  sidewalks. 
J.  P.  Frame,  Kes.  Engr. 

Mioalis^  Seb. — It  is  stated  that  bids  are  wanted 
Aug.  4  for  the  purchase  of  $215,000  paving  and  other 
Improrement  bonds.     B.    C.   Fox,    City   Treas. 

Toronto,  Ont. — It  is  stated  that  bids  are  wanted 
July  22  for  aaphalt,  cedar  block,  tar-macadam  and 
other  paring,  and  coacrete  aldewalks  In  30  streets. 
6.  H.   HowUod,  Cbmn.  Bd.  Control. 

Atta0m,  K.  Y. — Bids  are  wanted  July  21  for  paring 
3  streeU  with  rltrlbed  paring  blocks  and  1  street 
with  granite  block.  Isadore  Wachsman,  Clk.  Bd. 
Contract   and  Supply. 

OntUa,  N.  Y.—A  press  report  sUtea  that  bids  will 
be  received  by  the  City  Clk.  Aug.  4  for  the  purchase 
of  t20,000  booda,  for  paring  Main  St.  and  Lenox 
Ave:  4lso  for  9&,000  sewer  bonds. 

Paoll.  In4. — Bids  are  wanted  Aug.  4  for  construe 
tloo  of  about  3o,246  ft.  of  new  road  iB  Orangevlllc 
TowBsblii,  to  be  of  gravel  or  macadam.  Ueo.  T.  Te- 
aardao,  Co.  And. 

Tofeka  Kan. — The  Road  It  Bridge  Com.  of  the  Com- 
■erclal  Club  has  presented  to  the  Co.  Comrs.  a  jx-tl- 
tlea  for  a  20-ft.  parement  of  rit.  brick  to  eiteml  from 
the  end  of  the  w.  6th  Are.  parement  to  tbe  Kansas 
Klver  bridge.     Probable  cost  about  (12,000. 

Verona,  Pa. — Paving  bonds  to  the  amount  of  112,- 
000  have  been  sold. 

Sa*hrUle,  Tenn. — It  Is  proposed  to  pave  a  portion 
of  Broad  8t.  and  West  Enil  Ave.  with  bituminous 
maeadsm.  at  a  probable  cost  of  128,000. 

Handiukp.  O. — According  to  plans  and  speclflcatlons 
prepared  by  City  Kngr.  Miller,  the  estimated  cost  of 
paring  a  portion  of  Hayes  Are.  with  different  ma- 
terials would  be  as  fotlows:  Brick.  |28.86o :  block  as- 
phalt (40.916:  ahcst  asphalt.  136.200;  bitumlnooa 
aaeadaa.  $31 ,368. 

Jfne  rork,  K.  T. — The  Bd.  of  Aldermen  on  July  lH 
approred  an  appropriation  of  $1,2.50,000  to  regulate 
and  grade  the  (<rand  Concourse. 
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Albann  y.  y. — The  Mavor  has  signed  ordinances 
for  the  paring  of  portions  of  Van  Zandt,  Fulton  and 
Plain  Sts. :  also  the  repaving  with  sheet  asphalt  of  a 
portion  of  Broadway. 

Chicago,  III. — The  Comrs.  of  North  Shore  Park  Dlst. 
have  instructed  the  Board's  attorney  to  draft  an  ordi- 
nance for  the  paring  and  Improvement  of  Pratt  boule- 
vard from  Clark  St.  to  the  lake,  at  a  cost  of  $31,000. 

Winnipeg,  Man. — The  City  Council  has  given  notice 
of  Intention  to  pave  a  portion  of  Voung  St.  with  as- 
phalt, at  an  estimated  cost  ot  $11,985.  C.  J.  Brown, 
City  Clk. 

Bridgeport,  Conn. — Bids  will  be  received  July  29  by 
the  St.  Com.  of  Common  Council  for  the  construction 
of  a  macadam  and  telford  road. 

Cortland,  N.  Y. — Local  press  reports  state  that  Port 
Watson  St.  is  to  be  pared  with  macadam,  at  an  esti- 
mated cost  of  $15,900. 

if  inneapolis,  itinn. — See  "Sewerage  and  Sewage  Dis- 
posal." 

East  Hampton,  Conn. — The  Selectmen  were  author- 
ized at  a  recent  town  meeting  to  construct  a  new  high- 
way north  from  Mill   St. 

Emeryville,  Cal. — Local  press  reports  state  that  the 
Town  Trustees  hare  awarded  contracts  for  street  work 
amounting  to  $48,500  to  Hutchinson,  Kansome  &  Co., 
of  Oakland,  their  detail  bid  being  as  follows :  Grading, 
1  ct.  per  sq.  ft. ;  wooden  curbing,  10  cts.  per  lin.  ft. ; 
paving  and  grouting  gutter.  9V4  cts.  per  sq.  ft. ;  bit- 
uminous crosswalks.  1 1  cts.  per  sq.  ft. ;  7x30-ln.  square 
cast  iron  culverts,  $3.50  per  Un.  ft. ;  and  macadamiz- 
ing, 10  cts.  per  lin.  ft. 

Youngsto\cn,    O. — It     is  reported     that     bids    are 

wanted  Aug.   2  for  paving  Holmes  St. ;   also  for   the 

construction  of  a  sewer  in  Wilson  Ave.     C.  B.  Cross, 
Clk.  City  Comrs. 

Oroasepointe,  Mich.— The  Township  Bd.  Is  stated  to 
have  awarded  the  contract  for  macadamizing  Jeffer- 
son Ave.  to  Jas.  Hanley  for  $92,274. 

Denver,  Colo. — The  following  bids  were  opened  July 
9  for  grading  and  curbing  Capitol  Hill  Impror.  Dlst. 
No.  2  :  R.  P.  McDonald,  $90,740 ;  The  Colorado  Co., 
$90,323  :  J.  M.  O'Rourke  Con.  Co.,  $87,630  ;  Western 
Uealtv  &  Paring  Co.,  $90,398;  John  Uaffy,  $92,790; 
Thomas  J.  Tully,  $80,519. 

Superior,  Wis. — The  contract  for  paving  the  strip 
between  the  outside  rails  of  the  street  car  tracks  has 
been  awarded  by  the  Council  to  P.  McDonald,  of  Du- 
luth,  for  $11,000. 

Leavenworth,  Kan. — The  Council  has  passed  resolu- 
tions to  pare  a  portion  of  4th  St.  with  brick  and  a 
portion  of  Broadway  with  asphaltnm. 

Miltcaukee,  Wis. — Bids  are  wanted  July  22  for  re- 
paving  10th  St.  viaduct  with  creosoted  pine  blocks. 
Estimated  cost,  $40,000.  Chas,  J.  Poetsch,  Comr.  of 
Pub.  Wks. 

Cheater,  W.  Va. — A  vote  will  be  taken  July  28  on 
the  question  of  issuing  $20,000  bonds  for  street  pav- 
ing. 

East  Liverpool,  O. — Bids  are  wanted  July  28  for 
paving  College  St.  and  Drury  Lane  with  brick. 

Mencminee,  Mich. — The  City  Council  has  directed 
the  City  Engr.  to  prepare  plans  and  specifications  for 
a  brick  pavement  on  Main  St.  from  Ogden  Are.  to  the 
lower  bridge. 

Detroit,  Mich. — Local  press  reports  state  that  the 
following  are  the  lowest  bids  received  July  10  for  pav- 
ing portions  of  numerous  streets :  Cedar — Adelaide  St., 
J.  A.  Mercler.  $1,893  ;  per  sq.  yd.,  $1.62  ;  24th  St.,  W. 
K.  Lennane,  $12,774,  or  $1.44  per  yd.  ;  Vlnewood  Ave., 
J.  A.  Merrier,  $8,896,  or  $1 ;  Lebrosse  St.,  W.  E.  Len- 
nane, $8,111,  or  $1.49;  Congress  St.,  A.  Grant,  $8,- 
975,  or  $1.51  ;  St.  Aubtn  Ave.,  J.  Grant,  $8,755,  or 
$1.42  ;  Wabash  Ave.,  J.  A.  Mercler,  $7,298,  or  $1.52  ; 
Humboldt  Ave.,  J.  A.  Mercler,  $8,080,  or  $1.60  ;  Wa- 
bash Ave.,  J.  A.  Mercler,  $7,273,  or  $1.51 ;  High  St., 
J.  Porath,  $6,578.  or  $1.51 :  Brick — Forest  Ave.,  J.  Mc- 
Loughlln,  $12,818,  or  $1.93  ;  Hastings  St.,  W.  Lappin, 
$8,333.  or  $1.98 ;  Beaublen  St.,  J.  A.  Mercler,  $11,746. 
or  $2.02. 

Brooklyn,  N.  Y. — The  Interstate  Paving  Co.,  of 
iJtlca,  was  lowest  bidder  for  four  contracts  for  asphalt 
paving,  for  which  bids  were  opened  July  11,  the  four 
bids  amounting  to  $30,030.  The  detailed  bids  on  the 
largest  contract,  for  Dean  St.,  were  as  follows :  A, 
Interstate  Paving  Co. ;  B,  Bklyn.  Alcatraz  Asph.  Co. ; 
C,  M.  T.  Meagher ;  K.  Cranford  Co. ;  E,  Green  River 
Asph.  Co. ;  F,  Uvalde  Asph.  Co. : 

Oi  BJ  OS  ..J       /M 
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A    $1.32       $1.10       $.25       $.50       $.18       $10,008 

B    1.40         5.25  .40  .55  .15  12,851 

C    1.65  B.50  .60  .65  .20  15,221 

D   1.07  4.25  .30  .60  .16  10,899 

B    1.25  4.00  .30  .45  .16  11,175 

F    1.40         5.00  .30  .45  .15  12,303 

Bids  were  also  received  for  Medina  sandstone  pave- 
ment on  concrete  foundation,  Jas.  H.  Holmes  &  Co. 
lowest  bidder  in  one  case,  for  1,440  sq.  yds.  pav't  at 
$2.35  and  280  cu.  yds.  concrete  at  $4.75,  and  T.  F. 
Byrnes  in  another,  tor  1,320  sq.  yds.  pavt.  at  $2.47 
and  270  cu.  yds.  cone,  at  $4.00. 

M.  T.  Meagher  was  lowest  bidder  for  5,090  sq.  yds. 
granite  pavt.  on  sand  for  Meserole  and  Waterbury  Sts., 
Including  3,030  ft.  bluestone  curb  and  13,930  sq.  ft. 
cement  sidewalks ;  total  of  bid,  $15,295.50. 

POWER   PLANTS,  GAS  AND   ELECTRICITY. 

Baltimore,  Md.—Tbe  Continental  Trust  Co.  has 
financed  the  scheme  for  developing  the  power  at 
three  points  on  the  Peach  Bottom  Rapids  of  the 
Susquehanna  River.  Each  station  will  deliver  50,- 
000  H.-P.  The  first  development  calls  for  two  dams 
of  1.400  a-nd  4,400  ft.  and  a  power  station  on  Lower- 
Bare  Island,  with  ten  5,000  H.-P.  units.  James  H. 
Harlow,  Pittsburg,  Is  engineer  of  the  work,  and  Dr. 
Coleman  Sellers,  John  Bogart  and  Clemens  Herschel 
are  among   the  consulting  engineers. 

Kirkwood.  III. — The  VlIIaKc   Bd.   Is  stated  to  have 

f ranted  a  franchise   to  Clifford   West,  ot  Blggsvtlle, 
U.,  for  an  electric  light  plant  for  Kirkwood, 
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Lead,  S.  D. — The  City  Council  Is  stated  to  have 
granted  the  DIcklnson-Ames  Co.  a  franchise  for  a 
gas  plant. 

KirksiiUe,  Mo. — C.  II.  I'ayson  is  stated  to  have  pe- 
titioned the  City  Council  for  a  franchise  for  a  gas 
plant. 

Columbus,  O. — Mayor  Hlnkle  Is  stated  to  have  ap- 
proved the  ordinance  granting  a  franchise  to  the 
East  Columbus  Htg.    &  Lighting  Ct/. 

Itcdding,  Cal. — Bids  will  be  received  by  the  McCloud 
River  Electrical  Power  Co.,  Redding,  until  Aug.  1 
tor  furnishlug  labor  and  material  to  build  a  dam, 
canal  and  power  house  on  McCloud  Klver,  about  40 
miles  n.   e.  of  Redding. 

Waahinyton,  D.  C. — Bids  are  wanted  July  26  for  fur- 
nishlug underground  signal  and  telephone  cables  for 
the  Fire  Alarm  and  Police  Telegraph  and  Telephone 
Service  lu  the  Dlst.  ot  Columbia,  during  the  fiscal 
year  ending  June  30,  1903,  as  advertised  in  The 
Engineering  Record. 

Annapolia.  Md. — Baldwin  &  Pennington,  44  South 
St.,  Baltimore,  architects,  for  a  central  heatlug  and 
electric  light  plant,  to  be  constructed  at  AunapoiLs, 
write  that  as  soon  as  plans  and  specifications  are 
prepared  bids  will  be  asked  for  said  work. 

Wehater  Vity,  la. — The  City  Council  is  stated  to 
have  appropriated  $5,000  to  construct  a  municipal 
heating  plant. 

Madison,  Wis. — The  Governor  Is  stated  to  have  ap 
proved  plans  for  the  new  ventilating,  heating  and 
electric  lighting  plant,  to  be  Installed  in  the  Capitol, 
as  submitted  to  Iilm  by  tbe  Special  Commission,  con- 
sisting of  Prof.  Storm  Bull,  Archt.,  Lew  Porter  aud 
Prof.  Bernard  V.  Swenson;  estimated  cost,  $60,000. 

Boulder,  Colo. — The  Boulder  Electric  Light  &  Power 
Co.  Is  stated  to  have  voted  to  issue  $160,000  bonds. 
New  engines  and  dynamos  are  to  be  purchased,  aud 
later  the  tracks  are  to  be  extended  to  the  sanitarium 
in  the  northwestern  part  of  town. 

Hyaitsville,  Md. — The  Town  Council  is  stated  to 
have  received  a  proposition  from  the  Washiugtou, 
Baltimore  &  Annapolis  Electric  Ry.  Co.  (Jas.  Christy, 
Vice-Pres.,  405  Bond  Bldg.,  Washington,  D.  C),  for 
the  installation  and  maintenance  of  an  electric  light- 
ing plant  in  Hyattsvllle.  This  company  also  pro- 
poses erecting  a  power  house  in  Hyattsvllle  for  the 
purpose  of  furnishing  power  to  the  Berwyn  &  Laurel 
Electric  Ry.  and  for  its  own  line  to  Baltimore  via 
Landover. 

Carthage,  Mo. — D.  C.  Bralnard,  of  Carthage,  is  re- 
ported to  have  petitioned  the  Council  for  a  franchise 
for  a  gas  plant. 

Summit,  H.  J. — See  "Water." 

Silverton,  Colo. — Town  Clk.  R.  H.  Cooper  writes 
that  the  contract  for  Installing  an  electric  lighting 
plant  has  been  awarded  to  Skinner  &  Sethman,  of 
Denver,  for  $19,770  (less  building);  the  contract  for 
the  building  has  not  yet  been  awarded. 

Batesburg,  S.  C. — E.  B'.'strother,  Atty.,  writes  that 
surveys  have  been  started  by  the  Saluda  River  Elec- 
tric &  Const.  Co.  for  the  building  of  a  dam  across 
Saluda  River,  power  house,  etc.  A.  G,  La  Motte,  of 
Columbia,    S.   C,   Engr.  in  Charge. 

Uennettsville,  8.  C. — This  city  will  Install  a  com- 
plete steam  driven  electric  light  plant.  Collier  & 
Brown,  Consulting  Engrs.,  of  Atlanta,  Ga.,  have 
charge  of  the  work. 

Eminence,  Ky. — City  Clk.  W.  I.  Tutt  writes  that  J. 
C.  Helburn,  J.  A.  Crabb  and  G.  A.  Holland,  all  of 
Eminence,  bought  the  city  franchises  for  electric 
light  and  electric  railway. 

Grand  Rapids,  Minn. — Edw.  P.  Burch,  Consulting 
Engr.,  1210  Guaranty  Bldg.,  Minneapolis,  writes  that 
the  contract  for  constructing  an  electric  light  plant 
has  been  awarded  to  J.  G.  Robertson,  of  St.  Paul,  at 
$24,800  for  steam  and  electric  machinery  and  $4,200 
for  the  building. 

New  York,  N.  Y. — Bids  are  wanted  July  25  by  Thos. 
Sturgls,  Comr.  Fire  Dept.,  for  furnishing  and  deliv- 
ering 60,000  ft.  of  underground  telegraph  cable,  con- 
sisting of  20,000  ft.  each  16.20  and  26  conductor 
cable. 

Dunn,  N.  C. — See  "Water." 

Temdale,  Minn. — O.  Claussen.  of  St.  Paul,  is  re- 
ported to  be  preparing  plans  for  an  electric  light 
plant. 

Fluahing,  L.  I. — The  Newtown  &  Flushing  Gas  Co. 
Is  stated  to  have  closed  a  contract  with  the  United 
Gas  Improvement  Co.,  of  Philadelphia,  Pa.,  for  the 
lustallation  of  a  new  generating  plant  at  Its  works 
here.  The  new  plant  will  have  a  capacity  of  nearly 
1,000,000  cu.  ft.  per  day. 

Camden.  N.  J. — The  Bd.  of  Freeholders  Is  stated  to 
have  adopted  a  resolution  authorizing  the  South  Jer- 
sey Gas,  Electric  &  Traction  Co.  to  lay  Its  pipes  on 
River  Road  from  Camden  to  the  Burlington  Co.  line. 

Cripple  Creek,  Colo. — The  citizens  are  stated  to  have 
voted  on  June  30  to  grant  2  electric  franchises,  one 
to  H.  P.  Kerin  and  the  other  to  the  Peoples  Electric 
Light  Co. 

Davenport,  Wash. — C.  O.  Green  is  reported  to  have 
petitioned  for  a  franchise  for  an  electric  light  plant 

Waterbury,  Conn. — J.  Harry  and  Thos.  F.  Fagan 
are  reported  Interested  in  the  construction  of  an  elec- 
tric light  plant. 

Fremont.  0. — The  Logan  Natural  Gas  Co.  Is  stated 
to  have  petitioned  the  Council  for  permission  to  lay 
its  pipes  and  supply  natural  gas  in  Fremont. 

Chicago.  III. — The  Cltv  Council  has  granted  the 
Chicago  Yaryan  Co.  a  franchise  to  operate  a  light- 
ing and  heating  system  In  the  territory  bounded  by 
North  Ave.,  52d  Ave.,  12th  St.  and  Austin  Ave. 

Shenandoah,  la. — The  citizens  are  stated  to  have 
voted  to  grant  Mr.  Hayes  and  associates  a  franchise 
for  a  gas  plant. 

Emporia,  Kan. — It  Is  reported  that  bids  will  be  re- 
ceived by  G.  O.  Mathewson.  City  Clk.,  July  24  for  2 
alternating  current  generators  and  electrical  appara- 
tus, and  on  July  28  for  2  steam  hollers  and  other  ap- 
paratus for  an  electric  light  plant. 
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A'eio  Uaiamoras.  O. — The  Council  Is  stated  to  have 

framed    J.    B.    Parker,    of   New    Matamoras;    C.    C. 
tover,   of   SlatersvlUe,   W.  Va.,   and  others,  a  fran- 
chise to  lay  a  gas  pipe  system. 

Worthinyton,  Minn. — See  "W'ater." 

Montreal,  Que. — The  Standard  Light  &  Power  Co.  Is 
reported  to  be  considering  the  construction  of  a  steam 
heating  plant. 

Belsoni.  Miss. — S.  Castleman  writes  that  he  will  re- 
ceive bids  In  about  60  days  for  the  construction  of 
an   electric   light   and   power  plant. 

Constantine,  Mich. — It  Is  stated  that  bids  are" 
wanted  July  21  for  embanlsment,  road  work,  piling, 
masonry  work,  etc.,  in  connection  with  the  proposed 
power  plant  for  the  Constantine   Hydraulic  Co. 

Petersburg,  Ind.- — Bids  will  be  received  by  Frank 
Thomas,  Clk.  Town  Trus.,  for  the  construction  of 
an   electric   light  plant. 

Leiciston,  N.  Y. — See  "Water." 

Helena,  Mont. — The  new  owners  of  the  Helena 
Power  &  Light  Co.  are  reported  to  have  Incorpo- 
rated as  the  Helena  Light  &  Traction  Co.  The  com- 
pany is  empowered  to  own  and  Improve  water  power, 
develop  and  deal  in  electricity,  gas  and  steam  for 
all  purposes,  and  to  operate  street  railways  to 
Broadwater,  East  Helena,  Ft.  Harrison,  Kenwood, 
Lenox,  the  University  of  Montana  and  other  points; 
capital,  $100,000.  Directors:  Thos.  A.  Marlow  and 
Norman  B.  Holter,  of  Helena,  and  Kenneth  Clark, 
of  St.   Paul,   Minn. 

Hartuell,  Go. — Sec  "Water." 

Koala  Zumpur.  Malay  Peninsula. — Bids  will  be  re- 
ceived at  the  Otfice  of  the  Crown  Agents  for  the 
Colonies,  Downing  St.,  London,  S.  W.,  England,  on 
or  before  Aug.  21  for  the  following  plant  and  ma- 
terial in  connection  with  the  electricity  supply 
scheme  for  the  town  of  Koala  Zumpur,  In  the  pro- 
tected Native  State  of  Selangor,  i'ederated  Malay 
States:  Contract  A — Supply,  delivery  and  erection  of 
generating  station,  consisting  of  2  600  H.-P.  high 
pressure  turbines,  with  pipes;  2  400  Kw.  3-phase  al- 
ternators: switchboards,  etc.;  also  sub-station  plant, 
consisting  of  3  150-Kw.  motor  generators,  2  balanc- 
ers, switchboards,  etc  Contract  B — To  supply  and 
deliver,  f.  o.  b.,  at  a  European  port,  steel  poles,  cross- 
arms,  insulators,  copper  wire,  etc.,  for  high-pressure 
transmission  line.  Contract  C — To  supply  and  de- 
liver, f.  o.  b..  at  Knropean  port,  arc  lamps.  Iron 
|)osts,  controlling  apparatus,  glow  lamps  and  fittings. 
Specifications,  drawings,  general  conditions  and 
forms  of  tender  may  be  obtained  from  the  Crown 
.\geiit  for  the  Colonics,  London,  on  the  payment  of 
ii  for  Contract  A,  £1  for  Contract  B  and  fl  for 
Contract  C 

ELECTRIC    RAILWAYS. 

(aniititftoit.  tJ.- -The  City  Council  is  stated  to  have 
granted  a  franchise  to  the  Mansfield,.  Mt.  Gilead  & 
Delaware  Electric  Uy.  Co. 

Fairfieht,  ial. — The  Bd.  of  Superv.  is  stated  to 
have  granted  .7.  B.  Woolley,  of  Vacaville,  a  franchise 
for  the  construction  and  operation  of  an  electric 
railway  on  the  public  roads  of  Solano  County,  to 
connect  Sulsun,  Vacaville.  Winters,  Elmlra  and  Ce- 
ment City. 

Norristoicii,  I'a.  —  See   "Paving  and  Uoadmaking." 

Tuscumhia.  .Ka.-  .1.  T.  Crass,  of  Chattanooga, 
Tenn.,  is  stated  to  have  secured  an  electric  railway 
franchise. 

Oneida,  A'.  Y. — .\  certificale  for  the  e.vtenslou  of  the 
Oneida  Ry..  from  Oneida  to  Sylvan  Beach,  Is  stated 
to  have  been  filed  with  the  Secy,  of  State. 

I'ontiac.  .MUh. — The  Town  Bd.  of  the  Township  of 
Pontiac  Is  stated  to  have  granted  a  franchise  to  the 
promoters  of  an  electric  railway  which  is  projected 
from  Pontiac  to  Flint  by  way  of  Drayton  Plains, 
Waferford.  CHarkston,  Davlsburg,  Holly  anil  Fenton. 
Jas.  A.  Randall,  of  Detroit,  Mich.,  Is  reported  Inter- 
ested. 

I.iiudonrillr.  O. — The  City  Council  Is  stated  to  have 
granted  a  franchise  to  the  Wooster  &  Mansfield 
Electric  Ry.  Co. 

Kansas  l.'ity,  Kan. — The  Kansas  City  &  Olathe  Ry. 
Co.  is  stated  to  have  petitioned  the  Wyandotte  Co. 
Comrs.  for  a  franchise  to  construct  a  railway  from 
Rosedale  to  Olathe. 

Mt.  Holly. .N.  J. — The  Peoples  Traction  Co.  has  been 
incorporated,  with  a  capital  of  $175,000,  to  con- 
struct an  electric  railway  between  Mt.  Holly  and 
Burlington.  Josiah  K.  Bougher,  of  Philadelphia,  and 
Dr.  W.  C.  Parry,  of  Halnesport,  N.  J.,  are  among  the 
Incorporators. 

RoijersvlHe,  Tenn. — The  Comrs.  of  Hawkins  County 
are  stated  to  have  voted  to  Issue  $100,000  bonds  to 
aid  W.  T.  Goffe  in  the  construction  of  an  electric 
line  from  Bean  Station  or  Tate  Springs,  to  Gate 
City,    Va. 

mheboygan.  Wis. — The  City  Council  Is  stated  to  have 
granted  a  franchise  to  the  Sheboygan  &  Elkhart  Lake 
Electric   Ry.    Co. 


^truthers,  O. — The  Mahoning  Valley  Southeastern 
Ry.  Co.  Is  stated  to  have  petitioned  the  Mahaning 
Co.   Comrs.  for  a  franchise  in  Stmthers. 


Hamilton,  O. — The  Butler  Co.  Comrs.  arc  stated  to 
have  granted  a  franchise  to  the  Hamilton,  Eaton  & 
Richland  Electric  Ry.  Co. 

South^rick,  Mass. — Charles  H.  Parsons  and  Fred  T. 
Ley,  of  Springfield,  and  A.  J.  Forward,  of  Southwlck. 
representing  the  Sonthwlck  St.  R.v..  have  petitioned 
the  Selectmen  for  francliises  to  the  Westfleld  and 
Agawani  town  lines. 

Boulder,  Colo. — See  "Power  Plants.  Gas  and  Elec- 
tricity." 

Whcelimj.  It'.  Va. — The  Co.  Comrs.  are  stated  to 
have  granted  the  City  Ry.  Co.  a  right  of  way  over 
the  Wheeling  and  Fairmont  pike  and  up  the  Frassler's 
run  road,  to  the  line  dividing  Ohio  and  Marshall 
Counties. 

I'oatesville,  Pa. — The  Council  Is  stated  to  have 
granted  the  West  Chester  St.  Ry.  Co.  a  franchise 
from  the  eastern  to  the  western  borough  lines. 


Walla  Walla.  Wash. — The  City  Council  Is  stated  to 
have  granted  F.  B.  Romo  and  N.  Mellman  a  fran- 
chise to  operate  a  general  electric  business  and  lay 
rails  for  the  construction  of  a  street  railway  along 
the  streets  of  the  city.  It  Is  stated  that  they  pro- 
pose constructing  an  electric  railway  between  Day- 
ton, Wash.,  and  Pendleton,  Ore.,  passing  through  this 
city.  About  $1,250,000  will  be  expended  on  the  pro- 
ject. 

Urbana,  O. — The  Co.  Comrs.  are  stated  to  have 
granted  a  franchise  to  the  Springfield,  Plqua  &  Sid- 
ney Traction  Co. 

Jacksonville,  Fla. — The  City  Council  has  granted 
G.  W.  Shook  a  franchise  to  construct  and  operate 
a  street  railway. 

Mineola.  L.  I.,  X.  Y. — The  Mlneola.  Hempstead  & 
Freeport  Traction  Co.  Is  stated  to  have  petitioned 
the  Bd.  of  Superv.  for  permission  to  build  and  oper- 
ate Its  lines  on  the  Jericho  Turnpike  and  on  the  Co. 
highways  from  Freeport  west  to  the  Co.  line,  and 
also  a  spur  line  from  RockvIIIe  Center  to  Long 
Beach. 

Columbus,  Ind. — The  Co.  Comrs.  are  stated  to  have 
granted  a  franchise  to  Jos.  L.  and  W.  G.  Irwin  to 
extend  their  electric  line  from  Franklin  through 
Bartholomew  Co.  to  this  city. 

Nvic  Castle.  Pa.  —A  charter  has  been  granted  to 
the  West  Pittsburg  Connecting  R.  R.  Co.  The  new 
electric  railway  will  be  built  this  summer  from  Chew- 
ton  to  New  Castle,  a  distance  of  9  miles.  A  bridge 
with  a  span  of  900  ft.  will  be  built  over  Beaver 
River  to  West  Pittsburg.  Directors:  Henry  O. 
Evans,  Chas.  A.  Glaser,  Angus  McD.  Taylor  and 
others,  ail  of  Pittsburg. 

Durand,  Mich. — D.  M.  Bstey,  of  Owosso.  Is  reported 
to  have  petitioned  the  Council  for  a  franchsle  for  an 
electric  railway  to  be  constructed  from  Durand  to 
Owosso. 

Jamestown,  A".  Y. — The  Warren  &  Jamestown  Elec- 
tric R.  R.  Co.,  of  Jamestown,  has  been  Incorporated 
to  operate  an  electric  railway  10  miles  in  length; 
capital,  $100,000.  Directors:  D.  H.  SIggins,  J.  M. 
Siegfried   and   H.   M.   Preston,   Warren,   Pa. 

Akron,  O. — The  Cleveland.  Richland  &  Akron  Tran- 
sit Co.  is  stated  to  have  purchased  a  site  In  this 
city  for  a  power  house. 

Elizabeth,  \.  J. — The  East  Jersey  Traction  Co.  Is 
reported  to  be  considering  the  extension  of  Its  Hue 
from  Elizabeth  to  Kahway. 

Ilelenn,  .l/«)i(.  -See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Knoxiille.  Tenn. — E.  N.  Harris.  Ch.  Engr..  has 
a))out  completed  survey  for  the  Knoxville,  Klmber- 
lln  Heights  &  Sevierville  Electric  R.  R.,  from 
Knoxville  to  Sevierville.   Tenn. 

Kiiiinenee,  Ky. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Hanisburg,  Pa. — Bids  are  wanted  July  21  for  grad- 
ing the  route  of  the  Singiestown  &  Blue  Mountain 
St.   Ky.   Co.     G.  W.   Mcllhenny,   Secy. 

Yuungstown.  O. — The  Youngstown  &  Southeastern 
Electric  Ry.  Co.  has  been  Incorporated  to  construct 
an  electric  railway  from  Youngstown  to  Struthers  and 
Poland.  Incorporators:  E.  H.  Moore,  J.  Gordon 
Cook,  and  others. 

TuHearora.  N.  Y. — The  Tuscarora  Valley  R.  R.  Co. 
has  filed  with  the  State  R.  R.  Comrs.  a  notice  of  its 
intention  to  construct  an  electric  railway  in  Addi- 
son, Tuscarora,  Woodhull  and  Jasper. 

Hyattst'ille,  Md. — See  "I'ower  I'lants,  Gas  and  Elec- 
tricity." 

Sault  ate.  Marie,  .Mich. — Bids  are  wanted  July  24 
for  the  grading,  track  laying,  bridge  work,  etc.,  as 
required  on  about  S  miles  of  electric  railway  con- 
struction in  this  city,  for  the  Trans-St.  Mary's  Trac- 
tion Co.     Address  G.  W.  Chance,  44  McTavish  Bldg. 

Canal  Dover,  0. — Bids  are  wanted  July  24  by  the 
Canton,  New  Phlla.  &  Coshocton  Ry.  Co.,  at  Canal 
Dover,  for  grading,  trestling,  pile  driving  and  ma- 
sonry for  21  miles  of   road.      W.   W.    Ely,   Ch.   Engr. 

Jasper,  Ind. — The  Jasper,  French  Lick.  West  Baden 
&  Northwestern  Traction  Co.  Is  reported  Incorpo- 
rated, with  a  capital  of  $100,000.  Incorporators: 
Sam'I  Reavis,  J.  W.  Brown  and  others,  all  of 
Princeton. 

RAILROADS. 

Orange.  Tex. — The  Orange  &  Northwestern  R.  R. 
Co.  is  stated  to  have  filed  an  amendment  to  Its 
charter  providing  for  the  construction  of  350  miles 
of  additional  road.  The  extensions  are.  to  be  made 
from  a  point  on  the  line  In  Jasper  County  to  Mar- 
shall, Tex.,  a  distance  of  150  miles,  from  Buna. 
Tex.,  to  Corslcana,  a  distance  of  195  miles,  and  from 
Orange  to  West  Orange,  a  distance  of  5  miles.  J. 
W.  Maxcy,  Ch.  Engr.,  Orange. 

Pittsburg,  Pa. — Local  press  reports  state  that  the 
Pennsylvania  R.  R.  Co.  will  expend  about  $6,000,000 
in  terminals  for  Pittsburg.  The  work  Is  reported 
to  Include  a  bridge  from  the  West  Penn.  division 
at  the  west  end  over  to  Herrs  Island;  also  a  donble 
track  steel  bridge  over  Allegheny  River,  which,  with 
approaches,  will  be  2,000  ft.  long.  W.  H.  Brown, 
Ch.  Engr.,  Philadelphia. 

Btoomington,  Ind. — A  press  report  states  that  4  of 
the  townships  of  Green  County  have  voted  a  sub- 
sidy of  about  $100,000  for  the  proposed  Indianapolis 
Southern  R.  R. 

Hannibal,  Mo. — The  Hannibal  Connecting  R.  R.  Co.. 
of  Hannibal,  has  been  Incorporated,  with  a  capital 
of  $80,000.  by  J.  R.  Maxwell,  A.  Denorve,  Henry 
Groves  and  others,  to  construct  and  operate  a  road 
from  Itasca  to  Hannibal,  a  distance  of  8  miles,  to 
connect  with  the  Hannibal  &  St.  Joseph  R.  R. 

Harrisburg.  III. — A  charter  is  stated  to  have  been 
granted  to  the  Ohio  River  Coal  &  Ry.  Co.,  with  a 
capital  of  $100,000.  to  construct  a  line  from  a  point 
on  the  Ohio  River  near  Roseclaire.  through  Hardin, 
Pope.  Saline  and  Williamson  Counties,  to  Marlon, 
III.,  and  from  Harrisburg  to  Galatla.  Incorporators: 
Collins  B.  Hubbard,  New  York  City;  John  W.  Shaw, 
Harrisburg,  III.,  and  others.  Principal  office  to  be 
at  Harrisburg. 


Clarinda,  la, — The  Clarl&da.  College  Springs  & 
Southern  Ry.  Co.  has  been  Incorporated,  with  a 
capital  of  $100,000,  to  build  a  steam  or  electric  line 
from  Blanchard  to  Des  Moines.  Incorporators:  E. 
B.  Dunham,  A.  P.  Tukey  and  others. 


Hutchinson,  Kan. — The  Hutchinson  &  Arkansas  Clt; 
"'     "       "         '  "  icorpi 

$50,000,   to^  construct  a  railroad  from   Hutchinson   to 


R.   R.   Co.   has   been  Incorporated,  with  a  capital 


Ity 
of 


Keechl.     Frank     Vlnceirt    and    W.     Y. 
Hutchinson,  are  among  the  directors. 


Morgan,    of 


Cleveland,  O.— See  "Sewerage  and  Sewage  Disposal." 

Novinger,  Wo.— Bids  are  wanted  by  Wm.  Keneflck. 
Centervllle,  la.,  for  about  50  miles  of  work  on  the 
Iowa  &  St.  Louis  Ry.  from  Novinger  to  Macon  City, 
Mo. 

Nashville,  Tenn. — It  is  stated  that  the  Nashville, 
Chattanooga  &  St.  Louis  R.  R.  Co.  Is  to  extend  Its 
line  from  Lebanon  to  SmlthvHle  and  from  Murfrees- 
boro  to  Woodbury.     Hunter  McDonald,   Ch.   Engr. 

El  Paso,  Tex. — The  El  Paso  &  Southern  Ry.  Co.,  of 
El  Paso,  has  been  Incorporated,  with  a  capital  of 
$2,000,000,  to  build  a  belt  line  around  the  city  of  El 
Paso  and  touching  the  territory  of  Mexico.  Distance, 
about  6  miles.  Incorporators:  W.  G.  Choate,  A.  Conr- 
chesue  and  others,  of  EI  Paso. 

St.  Louis,  Mo. — Local  press  reports  state  that  the 
St.  Louis  Terminal  Depot  Co.  has  been  Incorporated, 
and  has  for  its  object  the  building  of  a  bridge  over 
the  Mississippi  River  at  Mullanply  St.,  extensive 
terminals  on  the  river  front,  an  elevated  road  to 
Forest  Park  and  a  new  depot  near  12th  St.  and 
Lucas  Ave.  Incorporators:  J.  C.  Van  Blarcom,  Vlce- 
Pres.  Nat.  Bank  of  Commerce;  Bdw.  G.  Goltra,  Pres. 
Amer.  Steel  Pdy.  Co.;  Mavor  M.  M.  Stephens,  of 
East   St.   Louis,   III.,   and  others. 

Acme.  Tex.— The  Acme.  Red  River  &  Northern  Ry. 
Co.  has  been  chartered  to  construct  a  railwav  from 
Acme,  a  station  on  the  Ft.  Worth  &  Denver  City  Ry., 
north  to  Red  River,  a  distance  of  about  8  miles: 
capital  stock,  $23,000.  E.  H.  and  A.  L.  East,  of 
Sherman,  Tex.;  John  Summerfield,  of  Dallas;  F.  K 
Sterrett,  of  Abilene,  and  others,  are  the  Incorpo- 
rators. 

St.  Louis,  Mo. — Bids  are  wanted  July  31  for  the 
grading,  masonry  and  timber  bridging  on  about  .32 
miles  of  heavy  work  near  St.  Louis,  for  the  Mis- 
souri &  South  Eastern  Construction  Co.  W.  W. 
Wambaugh,   Supt.  of  Construction,  508  Granite  BIk. 

Minneapolis.  Minn. — ^The  Rock  Island.  Minneapolis 
&  Terminal  Transfer  Co.  has  been  Incorporated  to 
maintain  and  operate  a  railroad  with  sidetracks, 
yards  and  station  houses  in  the  block  bounded  by 
8th  and  9th  Aves.  S,  and  4th  and  5th  Sts.,  the  ob- 
ject being  to  form  a  Junction  with  the  Chicago.  Mil- 
waukee &  St.  Paul  R.  R.;  capital,  $150,000.  Incor- 
porators: Roland  G.  Brown  and  Andreas  Oeland,  of 
Minneapolis,    and   Thos.    H.    Brown,   of  Sioux   Falls, 

PUBLIC  BUILDINGS. 

(See  also  Schools  and  Government  Work.) 

Lexington,  Ky. — The  plans  of  H.  L.  Rowe,  Northern 
Bank  Bldg.  are  stated  to  have  been  accepted  for 
a  $60,000  Carnegie  Library. 

Ottawa,  Kan. — Geo.  P.  Washburn  &  Son,  413  S. 
Main  St.,  are  stated  to  have  prepared  plans  for  a 
Carnegie    library,    to    cost    $15,000. 

Itiverside,  Cal. — The  citizens  of  Riverside  Co.  are 
stated  to  have  voted  July  8  to  Issue  $150,000  bonds 
for  a  court  house. 

Yankton.  fS.  D. — Bids  are  wanted  July  25  for  the 
erection  of  a  Carnegie  Library.  F.  L.  Van  Tassel, 
Chmn.  Bldg.  Com. 

Clarksburg,  W,  Ta. — It  Is  stated  that  a  Jail  and 
sheriff's  residence  will  be  erected  for  Harrison  Co..  to 
cost  about  $50,000.  and  it  is  stated  that  the  Co.  Clk. 
will  receive  bids  for  the  erection  July  28. 

Beatrice,  Neb. — The  Library  Bd.  Is  stated  to  have 
authorized  the  Secy,  to  secure  plans  for  an  $18,000 
library. 

New  York,  N.  Y. — The  Bd.  of  Estimate  is  stated  to 
have  decided  to  allow  the  Health  Dept.  $75,000  for 
repairs  to  the  hospitals  at  Kingston  Ave.,  Brooklyn, 
at  Riverside,  and  at  North  Brother  Island. 

Concord.  N.  H. — The  plans  of  Warren,  Smith  &  BIs- 
coe,  110  Boylston  St.,  Boston.  Mass..  are  stated  to 
have  been  accepted  for  the  new  city  building  to  cost 
$100,000. 

New  York,  N.  Y. — The  Armory  Bd.  Is  stated  to  have 
authorized  Clinton  &  Russell,  32  Nassau  St..  to  pre- 
pare plans  for  the  reconstruction  of  the  71st  Regt. 
Armory.  It  also  decided  to  repair  the  7th  Regt. 
Armory  heating  plant,  at  a  cost  of  about  $12,000. 

Dobbs  Ferry,  N.  Y. — York  &  Sawyer,  150  5th  Ave., 
are  stated  to  have  been  selected  to  prepare  plans  for 
new  buildings  for  the  New  York  Juvenile  Asylum  to  be 
erected  at  Dobbs  Ferry,  to  cost  about  $1,500,000. 

Indianapolis,  Ind, — Wm.  P.  Jungelaus,  827  Mass. 
Ave..  Is  stated  to  have  secured  the  contract  for  erect- 
ing the  Bona  Thompson  Memorial  Library,  for  $40,- 
000. 

Son  Antonio,  Tex. — The  congregation  of  the  First 
Presbyterian  Church  Is  stated  to  have  decided  to  erect 
an  edifice  on  Marlin  and  Navarro  Sts.,  to  cost  about 
$50,000. 

Washington,  D.  C, — Local  press  reports  state  that 
the  work  of  erecting  2  new  buildings  for  the  Na- 
'tlonal  Bureau  of  Standards  will  soon  be  begun.  The 
contract  for  the  mechanical  laboratory  Is  stated  to 
have  been  awarded  on  July  8  to  Pavarlnl  &  Greer,  and 
the  contract  for  the  larger  building  to  be  used  for  a 
physical  laboratory  will  be  let  shortly.  The  2  build- 
ings are  to  cost  together  $325,000. 

Trenton.  N.  J. — Bids  are  wanted  July  28  for  the  pnr^ 
chase  of  $100,000  county  building  bonds.  Thos.  H. 
Thropp,  Co.  Collector. 

Marquette.  Mich. — Bids  will  be  received  by  County 
Clk.  Ross  until  Aug.  6  for  the  erection  of  a  court 
house  ;  probable  cost.  $120,000.  Charlton  &  Glllwrt, 
Archts.,  Hester  BIk. 

Great  Falls,  Ifont.— Bids  are  wanted  July  28  for 
the  construction  of  a  library.     W.  H.  Smith,  City  Clk. 
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ritir*t.  O. — Tbe  CoaBdl-ls  stated-  to  hare  approved 
aa  IMM  af  120,000  bon*i  (or  the  erection  of  a  small- 
pas  to^MtaL 

fMiktrs.  jr.  Y. — ^Th«  lowest  bid  received  for  erect- 
IBK  tbe  Carnwle  Ubnur  U  suted  to  hare  been  sub- 
■Rted  by  wTb.  Sergeant,  for  t46,»i5. 

FairmoMl.  W.  To. — Bids  are  wanted  by  Badgley  4 
Smitb,  Archts.,  Coort  House,  until  July  21  for  the 
eoaatmction  of  the  new  St.  Peter's  Church,  at  Jack- 
aaa  and  Madlaoo  Sta.     Ker.  A.  Boutlou.  Fairmont. 

_    0«. — The  City  Engr.  has   been  directed  to 
plana  for  a  city  hall,  to  cost  $30,000. 

,  Col — Bids    are   wanted    July    26   for    the 

eoBstmctlon  of  a  brick  library  to  be  located  at  Main 
aad  Center  Sts.  Bumham  &  Bllesner,  Arcbta,  Los 
Aagcln.     C.  1.  Lorbeer,  Secy.     Probable  cost,  $15,000. 

Beutom  Harbor.  Kick. — It  is  stated  that  plans  have 
been  completed  for  a  $20,000  Carnegie  Library. 

AfiB  Bedford,  Mlmu. — J.  W.  Bishop  4  Co.,  of  Provl- 
dence.  R.  I.,  are  stated  to  have  secured  the  contract 
for  erecting  an  armory  at  I'leaaant  and  Sycamore  Sts. 
tor  $I3MO0. 

iloutreal,  Qmt. — Tbe  Tros.  of  St  Patrick's  Orphan 
Aayiom  are  stated  to  have  decided  to  make  extensive 
alterations. 

Alttala,  Oa,— The  plans  of  W.  F.  Denny,  Pruden- 
tial BM^..  are  stated  to  have  been  accepted  for  an 
edIBce  for  the  First  Methodist  Church  to  be  erected  on 
Peaebtree  St.  and  Porter  Pi.,  to  cost  about  $60,000. 
Geo.  Wlnship,  Cbmn.  BIdg.  Com. 

Etcaumba,  JftcA. — Theo.  F.  Lobff,  of  Escanaba.  is 
stated  to  have  prepared  plana  for  tbe  Carnegie  Li- 
brary, to  co«  $20,000. 

Amdtnon,  /ad. — The  plans  of  Richards,  McCarty  4 
Balford.  KnggeJ-y  Uldg..  Columbus,  O.,  are  stated  to 
have  been  accepted  for  the  Carnegie  Library  ;  proba- 
ble COM,  $90,000. 

KeMMetady.  A.  V. — It  is  stated  that  $35,000  has 
beea  gtveo  to  the  Ellis  Hospital  for  the  erection  ofau 
annex. 

faterton,  X.  J.—Tbe  David  Henry  Bldg.  Co.,  of 
I'ateraon,  is  stated  to  have  secured  the  contract  for 
rrbuilding  St.  Joseph's  K.  C.  Church,  for  $50,800. 

tiarritlmry.  Pa. — A  press  report  states  that  the 
Capitol  Comn.  has  approved  the  plaus  of  Arelilcect 
Uactun  for  the  new  !>taie  Capitol,  and  the  contract 
wlU  soon  be  let  for  its  erection. 

tfete  OricaK«,  La. — Ciov.  Heard  is  reported  to  have 
approved  the  bill  providing  for  use  erection  of  a  court 
nuuse  In  New  Orleans. 

Uagalo.  .V.  ]'.  -The  following  bids  are  stated  to  have 
been  opened  by  the  Bd.  of  Superv.  for  the  excavat- 
lug  aail  sewer  work  necessary  for  tbe  buUdiug  of  the 
new  ti5th  Ueg.  Armory:  Mosler  &  Summers,  $64,- 
SM;  Bart>er  Asphalt  Paving  Co.,  $67,185;  Browii  & 
tUabell,   $«l5.ft46;   Mederpruem,    Uibbs   &   Schaff   Co., 


WilHtuburu.  Ha. — Bids  are  wanted  July  26  for  re- 
modeling the  borongh  building  and  erecting  an  en- 
gine house.     W.   B.  Jones,  Boro.  Cik. 

La  Crotte,  Hi*. — Shick  4  lloth,  of  La  Crosse,  are 
preparing  plana  for  tbe  proposed  $135,000  court 
house. 

Atlanlie,  la. — Bids  are  wanted  July  25  for  the  erec- 
tion of  a  pobUc  library.  Architects.  Llebbe,  Nourse 
4  Rasmnasen.  Des  Moines.  W.  A.  Follett,  Socy. 
Ubrary  Bd. 

JToditoa,  iftan. — 1,148  are  wanted  July  30  for  the 
erection  of  a  city  ball,  from  plans  prepared  by 
Bnccbner  4  Ortb,  St.  Paul.  Jas.  H.  Chalmers,  Cliy 
Recorder. 

ToUdo.  O.  -Illds  will  be  received  Aug.  13  by  John 
F.  Kumler.  l're«.  Bd.  Trus.  Mlumi  Children's  Home, 
for  (he  eri-ction  of  «  ljos|>ltnl  from  plains  of  Thos. 
A.   Wade,  Bulidt-rs'  Excbauge. 

Ooderick,  Ont. — Bids  are  wanted  Aug.  12  for  the 
erection  of  the  North  St.  Methodist  Church.  Ad 
dies*  Rev.  Or.  Daniels. 

BMreveport,  La. — A  press  report  states  that  bids 
will  be  received  by  the  Trus.  of  tbe  Charity  Hos 
pital,  Ang.  14,  for  erecting  a  hospital. 

Utcatar  Imd. — Bids  are  wanted  July  22  for  erect- 
ing a  brick  church.     <'lia>i.  K.  True.  .Secy.   Itldg.  Com. 

roJedo.  O. — Bids  will  be  received  by  tbe  Bd.  Trus. 
of  Toledo  State  Hospital,  Aug.  14,  for  the  erectloji 
of  an  annex  for  employes'  quarters  und  dining  romii 
and  remodeling  general  (lining  room.  Arcliltcct, 
David  L.  Stlne,  4%  Vali-iitlne  Bldg.  H.  A.  Tobey, 
Secy. 

BUSINESS   BUILDINGS. 

f.'Aariton,  ta. — Bids  will  be  received  by  C.  W.  Hunt 
ley  ontii  July  24  for  tbe  erection  of  a  3-8tory  Pythian 
Temple  and  boalness  block,  60x100  ft.  Architects. 
LleMe,  No«UM-4  Rasmnasen,  Des  Moines. 

Ultle  Uock,  Ark. — C.  W.  Cl«rk  is  stated  to  have  se 
rvtnA  tko'  contract  for  erecting  the  Concordia  Assoc. 
balldtoc  at  8th  and  Scott  SU.,  for  aboot  $30,000. 

Paducak.  Kg. — It  la  stated  that  plans  are  being 
pnoarcd  by  A.  L.  Lassiter  for  a  warehouse  to  l>e  erect- 
ed by  W.  y.  Noble  at  9tb  and  Madison  Sts.  It  will  be 
of  brick  and  will  be  120  ft.  long  and  92  ft.  wide. 

^MtUburg,  Pa. — A  press  report  states  that  plans  are 
beteg  prepared  for  the  erection  of  a  department  store 
Mlldlng  to  be  erected  on  the  present  site  of  St.  Paul's 
Cathedral,  for  Henry  C.  Frick. 

^ofeMw.  Wa$h.—Mn.  Carrie    Harris,   of  Spokane, 
Baa  bad  plans  prepared  by  Arcbt.  Austin,  of  Los  An- 
—'IB.   Cal.,   for  a   3-atory    brick    block,   70x60,   to   be 
It  la  Spokane  at  a  cost  of  $25,000. 

ghdmuUn,  Pa. — The  Shamokin  Silk  Mill  Co.  is  about 
ta  erect  a  S-story  addition,  120x40  ft.,  to  Its  present 
kalldlns.     Estimated  cost,  $10,000. 

B1rmti>i/kam,  Ala. — Local  premi  reports  state  that 
T.  C.  Tbompnoo  4  Son.  of  ItlrmlnKbam,  have  aeeured 
tbe  otmtract  for  tbe  stone  and  brick  work  for  tbe  car 
skbp  aad  bam  for  tbe  Blrmlagham  Ry.,  htght  4  Power 
CIS.,  (or  K1.877. 
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AubmM,  N.  y. — The  Auburn  Savings  Bank  building 
is  about  to  be  remodeled  and  eularged  at  an  estimated 
cost  of  about  $60,000,  Including  elevators  and  all 
modern  Improvements.     Archt.,  S.  E.  Hllger. 

ifarlboro.  Mats. — The  N.  Y.,  N.  H.  4  H.  U.  R.  is 
atwut  to  build  a  brick  depot  with  slate  reof,  83x40  ft. 
Cost,  $12,500.  Archt,  C.  B.  logersoll,  New  Haven, 
Conn. 

Sunburu,  Pa.— The  Directors  of  the  Odd  Fellows" 
Orphans  Home,  of  Central  I'eunsylvanla.  are  reported 
to  have  decided  to  erect  a  new  fireproof  structure  to 
cost  $30,000  near  this  place.  Royal  II.  Bussler,  of 
Newberry,  is  DIst.   Deputy  Grand  Marshal. 

Atlanta,  Go. — Willis  F.  Denny,  Prudential  Hide.,  is 
stated  to  be  preparing  plans  for  a  $25,000  business 
building  to  be  erected  on  Whitehall  and  Alabama  Sts. 
for  U.  Silverman. 

Clcueiond,  O.— Knox  &  Elliott,  233  Bank  St.,  are 
stated  to  be  preparing  plans  for  a  10-story  building  to 
be  erected  on  Ontario  and  I'rospect  Sts.  J.  J.  I'hll- 
llps  is  reported  Interested. 

A'ctc  Vol-*,  A'.  Y. — Plans  have  been  filed  for  a  9- 
story  brick  hotel  to  be  erected  on  Bway.  and  103d  St. 
J.  A.  Pinchbeck,  074  Columbus  Ave.,  is  the  owner, 
and  H.  A.  Jacobs,  1133  Bway.,  the  Archt ;  cost,  $750,- 
000. 

OeorgetotCH,  S.  C. — -Bids  will  be  received  at  the 
Bank  of  Georgetown  until  July  28  for  the  erection  of 
a  banking  house.  Architect  Chas.  C.  Wilson,  1422 
Main  St.,  Columbia,  S.  C. 

Ifenominee,  Mich. — The  plans  of  Geo.  M.  Garnsey, 
185  Dearborn  St.,  Chicago,  HI.,  are  stated  to  have 
been  accepted  for  a  $35,000  opera  house. 

ilonesscn,  Pa. — Anton  Fritz  Is  reported  Interested 
in  the  erection  of  a  $75,000  opera  house. 

Jackson,  Mi^s. — Bids  are  wanted  July  28  by  Walter 
G.  Kirkpatrlck,  Jackson,  for  constructing  the  Cum- 
berland Telephone  Exchange  Bldg.,  at  Jackson,  3-story 
brick  structure. 

Los  Angclca,  Cal. — M.  Paul  Martin,  of  Los  Angeles, 
is  the  architect  for  a  106-room  hotel  (hot  water  heat- 
ing system)  to  be  built  for  the  illnman  Investment 
Co.,  W.  E.  DeGroot,  Pres. 

Xeic  Haven,  Conn. — Richard  Williams  has  prepared 
plans  for  a  if25,uoo  addition  to  be  built  of  brkk  and 
stone,  for  the  Union  League.     Geo.  B.  .Martin.  I'res. 

Philadelphia,  Pa. — Hales  &  Ballinger,  Archts.  and 
Engrs.,  1200  Chestnut  St.,  have  completed  plans  and 
specifications,  and  are  Inviting  bids  for  a  business 
building,  to  be  erected  for  F.  W.  Ayer,  of  N.  W. 
Ayer  &  Co.,  Advertising  Agents.  Plans  call  for  a 
7-story  and  basement  structure,  to  be  erected  at 
8th  and  Sansom  Sts.,  with  a  frontage  on  Sausom 
St.  of  90  ft.  and  on  8tU  St.  of  about  95  ft.  It  will 
be  of  combination  steel  frame  and  slow  burning  con- 
struction, having  all  steel  work  flreproofed,  and  will 
be  of  ligut  gray  brick,'  with  terra  cotta  trimmings,  and 
win  be  equipped  with  two  boilers,  two  electrical 
generators  for  power  and  lighting  aud  one  passenger 
and  two  freight  elevators  or  modern  type. 

Uoaton,  J/«»«.-  ArchlB.  .\ndreas  Jacques  &  Kantoul. 
1  Somerset  St.,  have  filed  plans  for  a  10-story  steel 
frame,  fireproof  office  building,  93x149  ft.,  to  be  lo- 
cated on  Congress  St.  and  Exchange  PI.,  for  the 
Congress  St.  Associates,  the  building  to  be  known  as 
the  State  Mutual  Bldg."  The  height  will  be  125  ft. 
Estimated  cost  $1,000,000. 

Plans  have  also  been  filed  for  a  10-story  office 
building  by  Archts.  Hartwell  Kiehardson  &  Driver, 
(j6  Devonshire  St.,  to  be  erected  at  39-41-43  Tremont 
St.  It  will  be  36x114  ft.  and  125-ft.  high.  Builders, 
Geo.  A.  Fuller  Co.,  Boston.  Owners,  J.  Laforme, 
Winslow  Warren  and  A.  C.  Reggis,  Trus.  for  Carney 
Hospital.     Estimated  cost,  $350,000. 

Tonawanila,  X.  V. — The  Tonawanda  Board  &  l*aper 
Co.  is  to  erect  a  mill  here.  The  buildings  will  be  of 
brick  and  iron,  3T5x2."iO  fi.  Contract  for  j)ower  plant 
already  let. 

DWELLINGS. 

New  York,  y.  V. — Maurice  lleberl  is  slated  to  have 
prepared  plans  for  a  residence  to  be  erected  for  Chas. 
M.  Schwab  on  West  End  .\ve.  and  73d  St.,  to  cost 
about  $2,000,000. 

Kalamazoo,  Mivh. — C.  .\.  Faircliiltl,  of  Kalamazoo, 
is  stated  to  have  complelcd  plans  for  a  brick  apart- 
ment house  for  Mr.  Allen,  of  that  city,  to  cost  $35,000. 

lioHton,  i/asst^'-'l'ermlt  has  been  granted  to  build  u 
5-story  $45,000  dwelling  ooi  Bay  State  road,  for  Chas. 
W.  Hubbard,  Treas.  of  the'  Ludlow  Mfg.  Co..  of 
Weston,  Mass.  His  Boston  address  is  133  Essex 
St.     Builders,  G.  H.  Cutting  &  Co.,  Worcester,  Mass. 

liii-hmond,  Va. — The  contract  for  erecting  the  Ches 
terfield  apartmeut  house  is  stated  t<»  have  been  jiward 
ed  to  W.  .\.  Chesterman,  of  Ulchraond,  for  about  $230,- 
(II II). 

SCHOOLS. 

.Mameda.  Cal. — W,  W.  Anderson,  of  San  Francisco, 
is  stated  to  have  secured  the  contract  for  erecting 
a  high  school  for  $49,733. 

Denrer'.  Colo. — W.  W.  Atkinson  is  stated  to  Iiave 
secured  the  contract  for  erecting  Stratton  Hall  at 
tbe  School  of  Mines,  for  $35,880. 

('hattanooi/a,  Tr.nn. — Bids  will  be  received  by  J.  C. 
Howell,  Ghmn.  Bd.  Pub.  Wks.,  July  22,  for  the 
installation  of  a  steam  beating  plant  in  the  1st  Dlst. 
School. 

Haliaburii,  Ho. — Bids  are  wanted  July  22  for  the 
erection  of  a  10-room,  2-story  brick  school.  W.  L. 
Garver,  Archt,  Chilllcothe,  Mo.;  Jas.  W.  Wayland, 
Secy.  School  Bd. 

Watervliet,  N.  y.^Blds  are  wanted  July  24  for  the 
purchase  of  $32,000  school  bonds.  Henry  M.  Bur- 
ms,   City  Chamberlain. 

Mingo  Junction.  O. — Bids  will  be  received  by  John 
G.  Brand,  Cik.  Bd.  Educ.  July  24,  for  the  erection  of 
a  school  in  Mingo  Special  School  Dlst. 

Baltimore,  Md. — Bids  will  be  received  July  30  by 
the  Bd.  of  Awards  Urr  the  erection  of  a  school  at 
Johnson  and  Heath  Hts. :  separate  bids  will  be  rer 
celved  for  ventilating  and  heating  said  school.  Thos. 
U.  Hayes. 
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Neuj  York,  N.  Y. — Bids  will  be  received  by  C.  B.  J. 
Snyder,  Supt.  School  BIdgs.,  until  July  23  for  improv- 
ing the  sanitary  condition  of  several  schools  in  Bronx 
Horo. ;  also  on  same  date  tor  the  construction  of  addi- 
tion to  and  alterations  in  School  No.  92,  Boro.  of  Man- 
hattan, and  in  School  No.  51,  Boro.  of  Queens.  Bids 
will  also  be  received  by  C.  B.  J.  Snyder  until  July  25 
for  the  erection  of  School  No.  190,  Boro.  of  Manhat- 
tan ;  also  on  same  date  for  the  erection  of  School  No. 
65,  Boro.  of  Bronx. 

Camden,  y.  J. — School  bonds  amounting  to  $50,000 
have  been  sold. 

li'H/'ctn.  O. — A  press  report  states  that  bids  an; 
wanted  Aug.  4  for  erecting  an  addition  to  the  high 
school ;  probable  cost  $30,000. 

Stoughton,  Mass. — Bids  are  wanted  July  24  for 
erecting  a  high  school.  Geo.  W.  Pratt,  Secy.  Bldg. 
Com.  Architect,  G.  W.  Capen,  179  Summer  St.,  Bos- 
ton. 

Trenton,  N:  J. — Bids  are  wanted  July  24  for  erect- 
ing a  brick  and  stone  school  on  Fillmore  St.  J.  C. 
Bloom,  Chmn.  Com.  on  Grounds  &  Bldgs.,  Bd.  of  Educ. 
Architects,  Brouse  &  Arend,  First  Natl.  Bank  Bldg. 

Middletown,  N.  Y. — It  is  stated  that  an  $18,000 
school  will  be  erected  in  tbe  1st  Ward. 

Cleveland,  O. — The  School  Council  Bldg.  Com.  Is 
stated  to  have  purchased  a  site  on  Mill  St.  and  will 
erect  on  same  a  $G0,0UU  school. 

Oneida,  A'.  1'. — Geo.  F.  Avery,  111  Elizabeth  St.,  is 
stated  to  have  secured  the  contract  for  erecting  the 
high  school  for  $27,821,  not  including  ventilating  and 
heating.- 

Buffalo,  N.  Y. — Plans  have  been  filed  for  a  2-story 
brick  school  to  be  erected  on  Delavan  and  liailey  Aves. 
for  St.  Gerard's  R.  C.  Church,  to  cost  $25,000. 

Huntsville,  Ala. — A.  M.  Booth,  of  Huntsville,  is 
stated  to  have  secured  the  contract  for  erecting  a 
school   for  $21,650. 

Columbus,  O. — The  Ohio  State  Univ.  Trus.  are  stated 
to  have  decided  to  erect  a  new  veterinary  building  to 
cost  $35,01*0,  also  an  addition  to  the  Chemical  Build- 
ing, to  cost  $25,000. 

Dallas,  Tea:. — The  plans  of  Ilubbcll  &  Greene  are 
stated  to  have  been  accepted  for  2  new  schools  to  be 
erected  here  this  summer. 

Denton,  Tex. — Itosser  Thomas,  Chmn.  Bldg.  Com., 
Girls'  Industrial  College  of  Tex.,  writes  that  the  con- 
tract to  prepare  plans  and  specifications  for  a  3-story 
brick  and  basement  brick  building,  with  stone  founda- 
tions, has  been  awarded  to  Dodson  &  Scott,  of  Waco, 
Tex.  ;  probable  cost,   $45,000. 

Munhall,  Pa. — This  town  is  about  to  erect  an  8- 
room   school  at  a   cost  of  $60,000.     M.   M.   Mechling, 

Secy. 

Chicopee,  Mass. — F.  P.  Cobb,  City  Engr.,  writes 
that  an  addition  45x67  ft.  is  to  be  constructed  to  the 
High  School  buildings.  Cost,  Including  heating,  etc., 
about  $10,000. 

Milwaukee,  Wis. — Bids  are  wanted  July  22  for 
electing  a  school  at  Concordia  Ave.  and  Fratney  St. 
I  has.  J.  I'oetsch.  Comr.  of  Pub.  Wks. 

Buffalo,  N.  Y. — The  Bd.  of  Aldermen  on  July  14  re- 
jecteil  all  bids  received  for  the  ventilating  and  heat- 
ing of  Lafayette  High  School. 

New  York,  N.  Y. — Bids  are  wanted  July  28  for  in- 
stalling ventilating  and  heating  apparatus  in  Morris 
nigh  School,  Boro.  of  Bronx.  C.  B.  J.  Snyder,  Supt. 
School  Bldgs. 

Dorchester,  Mass. — It  is  stated  that  bids  are 
wanted  July  28  for  erecting  a  primary  school  in  West- 
vilie  St.     Address  the  Schoolhouse  Comrs.   of  Boston. 

titeub<niille,  O. — It  is  stated  that  bids  are  wanted 
July  24  for  electing  a  school.  John  Oulnn,  Pres.  Bd. 
I'Muc. 

Worcester,   Mass. — Bids    will    be    received  by    Chas. 

H.    Peck,    Supt.    I'Hb.    Bldgs.,   July  23,    for  a   Groom 

addition    to    the    IJpsala    St.    School,    from  plans    of 
John  P.  Kingston,  418  Main  St. 

STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL, 

.Y<  ir  Yiirk.  A.  1.  -Bids  will  be  received  by  John  Mc- 
Gaw  Woodbur.v,  Comr.  of  St.  Cleaning,  21  Park 
Kow,  until  July  25  for  the  final  disposition  of  gar- 
bage and  rubbish  and  light  refuse,  in  the  Boro.  of 
Bronx. 

BrooUiiu.  N.  y. —  Bids  are  wanted  by  John  McG. 
Woodbury,  Comr.  of  Street  Cleaning.  New  York  City, 
nntll  July  28  for  the  final  disposition  of  ashes,  street 
sweepings  und  rubbish  aud  light  refuse  in  the  Boro. 
of   Brooklyn. 

The  Bd.  of  Estimate  has  granted  Street  Cleaning 
Comr.  Woodbury  $141,000  for  the  purchase  of  a  new- 
street  cleaning   plant  in   Brooklyn. 

Hoboken,  A.  J. — Bids  are  wanted  July  23  for  tbe 
removal  of  ashes  and  garbage,  rubbish,  street  sweep- 
ings,  etc.     John  Haggerty,  City  Cik. 

Los  .Angeles.  Cal. — Bids  are  wanted  .luly  2.S  for  the 
collection  and  disposal  of  garbage  during  a  period 
of  3  years;  spcclflcations  provide  that  the  party  se- 
curing contract  shall  erect  a  crematory.  C.  H. 
Hance,    City   Cik. 

Bast  Orange,  If.  J. — Local  press  reports  state  that 
new   bids  are   to  be  asked  for  the  scavenger  work. 

Oakland,  Cal. — In  the  annual  report  of  the  Bd.  of 
Health,  Sanitary  Inspector  S.  F.  Gimmel  recom- 
mends the  establishment  of  a  crematory. 

Dayton,  0. — Crematory  bonds  to  the  amount  of 
$75,000  have  been  sold  by  the  Council. 

Cohoes,  N.  Y. — It  is  reported  that  bids  are  wanted 
July  21  for  the  purchase  of  street  sweepers. 

Wafcr^ord,  N.  Y. — Bids  are  wanted  July  21  for  a  2- 
horse  street  sweeper.     T,  F.  Bootman,  Village  Cik. 
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GOVERNMENT  WORK. 

Philoilelphia,  Pa. — Bids  will  be  received  on  Aug.  2 
by  Mordecal  T.  Endicott,  Ch.  of  Bureau  Yards  & 
Docks.  Navy  Dept..  Washington,  D.  C,  for  construct- 
ing a  brick  and  steel  building  at  the  Navy  Yard,  League 
Island,  Pa. ;  appropriation,  $57,500. 

Boston,  Mass. — Bids  will  be  received  by  Moi-decal 
T.  Endicott,  Ch.  of  Bureau  Yards  &  Docks,  Navy  Dept., 
Washington,  D.  C,  until  July  26  for  the  construction 
of  a  concrete  and  steel  conduit  and  laying  a  16-ln. 
water  main  at  the  Navy  Yard,  Boston  ;  estimated  cost, 
5!34,O0O. 

New  Iheria,  La. — The  following  bids  were  opened 
July  10  at  the  Treas.  Dept,  Washington,  D.  C,  for 
the  construction  (Including  plumbing,  heating  appa- 
ratus, electric  wiring  and  conduits)  of  the  U.  S.  Post 
Office  at  New  Iberia :  C.  C.  Wenzel,  Houston,  Tex., 
$38,563 :  Congress  Con.  Co.,  Chicago,  $28,937 ;  M. 
Yeager  &  Son,  Danville,  III.,  $28,697 :  A.  L.  Skovy, 
Shreveport,  La.,  $35,581  ;  Phillips  &  Taylor,  New 
Iberia,  $36,650  ;  Miles  &  Bradt.  Atlanta,  Ga.,  $24,860. 

Denver,  Colo. — Bids  are  wanted  at  the  Treasury 
Dept.,  Washington,  D.  C,  until  Aug.  19,  for  the  safety 
vaults,  vault  doors  and  work  Incidental  thereto  in  the 
r.  S.  Mint,  Denver,  as  advertised  in  The  Engineering 
Kecord. 


New  York,  N.  Y. — Bids  are  wanted  at  the  U.  S.  En- 
gineer Office  until  Aug.  14  for  dredging  Harlem  Klver, 
as  advertised  In  The  Engineering  Hecord. 

MISCELLANEOUS. 

New  York,  N.  Y. — Bids  are  wanted  July  24  for  im- 
proving the  northern  portion  of  the  Botanical  Gar- 
den, in  Bronx  Park;  time  for  the  completion  of  the 
work,  200  consecutive  working  days;  amount  of  se- 
curity required,  $30,000,  Wm,  R.  Wlllcox,  Comr. 
of  Parks. 

I'itlsburi).  Pa. — Bids  arc  wanted  July  23  for  the 
improvement  of  lower  Bedford  reservoir  for  recrea- 
tion grounds.     J.  O.  Brown,   City  Recorder. 

.ilexandrta.  Va. — The  City  Council  has  adopted  an 
ordinance  providing  for  the  Issue  of  $50,000  bond>i 
for  general   improvements. 

Siouj'  f'itii.  la.-  The  City  Council  will  on  Aug.  \ 
receive  bids  for  chiinglug  the  channel  of  Floyd  River 
in  Sioux  City.  Apnroxlmate  estimate  of  excavation 
Is   60,000  cu.    yds. 

MeHcnry.  III. — I'roperty  owners  have  voted  to  con- 
struct a  dam  across  Fox  River  at  McHeury.  Henry 
L.  Hertz,  Chmn.  of  Association,  has  the  matter  In 
charge. 


The  Carey  Salt  Co.,  Hutchinson,  Kan.,  Is  build- 
lug  a  2-8tory  cold-storage  plant  80  ft.  square,  con- 
taining about  128,000  cu.  ft. 

The  Huhn  Elevator  Co.,  Minneapolis,  Minn.,  is 
erecting  a  60x70-ft.  working  bouse  145  ft.  high  and 
of  170.000  bu.  capacity,  with  a  3001I.-P,  engine  and 
a  145-ft.  brick  stack,  the  storage  to  be  either  tile 
or  concrete  tanks.  The.  total  capacity  of  the  plant 
will  be  1,000,000  bu. 

The  Franklin,  Pa.,  Supply  Co.  will  erect  a  new 
plant  in  the  full  and  install  machinery  for  making 
gas  and  steam  engines  and  oil  well  supplies. 

The  Stud<'l)akcr  Bros.  Mfg.  Co.,  South  Bend,  Ind., 
will  build  a  power  plant,  for  which  Geo,  M.  Brill, 
Marquette  Bliig.,   Chicago,   is  consulting  engineer. 

The  Fournier-ScHrchmont  Automobile  Co.,  1280 
Orkney  St.,  Phlladolphln,  Pa.,  will  erect  a  large  fac- 
tory and  place  contracts  for  masonry  work,  roofs, 
power   plant,    electric   Installation,   etc. 

The  Buffalo,  N.  Y.,  Pottery  has  broken  ground 
for  a  9-kiln  pottery.  A  power  house  to  contain  six 
150-H.-P.  boilers  and  engines  In  proportion,  will  be 
erected.  The  contract  has  been  let  for  two  150-H.-P. 
boilers  and  a  150-H.-P.  engine. 


'New  Orleans,  La. — MaJ.  G.  McC.  Derby,  Corps  of  Engrs.,  U.  S.  A.,  writes  that  the  following  bids  were  opened  July  8  for  enlarging  levees  In  Pontchartrain 
Levee  Dlst.  :  Bidders — A,  W.  F.  Barbour  &  Son,  Albermarle,  La.  ;  B,  Thompson  &  Powell.  Wuggaman,  La.  ;  C,  .Menzles  &  Co.,  New.  Orleans,  La.  ;  D,  Batt  O'Urlcn.  Dar 
row.  La. ;  E,  G.  D.  Leeper,  Delta.  La. ;  F,  Jas.  R.  Marlow,  Union,  La. ;  G,  Geo,  Y.  Andrews,  Baton  Rouge,  La. ;  H,  Uelgason  Bros.,  Vlcksburg,  Miss. ;  I,  M.  L.  Linnau, 
Cofleld,  La. ;  J,  I.  E.  Bobbltt,  Cofleld,  La. ;  K,  Rich.  T.  Clark,  Natchez,  Miss. ;  L,  H.  F.  Garblsh,  Vlcksburg,  Miss. 
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Norfolk,  Va. — Local  press  reports  state  that  Col. 
P.  C.  Halns,  Lieut.  Col.  Chas.  J.  Allen  and  Maj.  J.  B. 
Quinn,  Corps  of  Engrs.,  IJ.  S.  A,  have  been  appointed 
by  Gen.  Gillespie,  Ch.  of  Engrs.,  to  superintend  the 
improvement  of  the  waterway  in  Norfolk  harbor. 

Bremerton,  Wash. — The  following  bids  were  opened 
July  12  at  the  Bureau  of  Yards  &  Docks,  Navy  Dept., 
Washington.  D.  C,  for  constructing  a  coal  storage 
and  handling  plant  at  the  Navy  Yard.  Bremerton:  a, 
for  complete  plant,  cost  not  to  exceed  appropriation, 
$128,000  ;  b,  bid  made  contingent  upon  additional  ap- 
propriation of  $137,000  being  made  by  Congress:  J. 
J.  Meany.  Seattle,  rt  $260,000.  b  $260,000;  Cotton 
Bros.,  Oakland,  o  $128,000,  b  $263,000  ;  I>uget's  Sound 
Bridge  &  Dredging  Co.,  .Seattle,  a  $128,000.  6  $263,- 
000  ;  Snare  &  Triest,  New  York,  a  $265,000,  6  $265,- 
000 ;   W.   R.   Nichols.  Tacoma,  a  $264,800,   b  $264,900. 

Cleveland,  O. — Bids  are  wanted  at  the  U.  S.  Engr. 
Office  until  Aug.  14  for  Improving  Sandusky  Harbor, 
O.,  by  dredging,  as  advertised  In  The  Engineering 
Record. 

Chicago.  III. — liids  will  be  received  by  Col.  E.  B. 
Atwood,  Ch.  Q,  M.,  at  the  office  of  the  Q.  M..,  Chi- 
cago, until  Aug.  12,  for  constructing  a  macadam 
road  on   Ft.    Sheridan    Military   Reservation. 

Philmlelphia.  Pa. — Plans  for  Improving  the  chan 
nel  of  the  Delaware  River  are  reported  to  have  been 
approved  by  the  Engineer  Dept.  In  Washington,  and 
It  Is  stated  that  bids  will  soon  be  asked  by  Capt. 
Spencer  Crosby  for  work  under  the  recent  act  of 
Congress,  whereby  $600,000  was  placed  at  the  com- 
mand of  the  department  for  immediate  use,  and  the 
engineers  are  empowered  to  enter  into  contracts  for 
an  additional  sum  amounting  to  $2,400,000  for  the  30- 
ft.  channel. 

Memphis,  Tenn. — Bids  will  be  received  Aug.  6  by 
Capt.  E.  E.  WInslow,  D.  S.  Engr.  Office.  280  2d  St., 
for  constructing,  repairing  and  enlarging  levees  In 
Lower  St.  Francis.  White  River.  Upper  Yazoo  and 
Reelfoot  levee  districts.  In  all  about  1,790,000  cu.  yds. 

Wheeling,  W.  Va. — The  following  bids  were  opened 
July  14  bv  Capt.  W.  E.  Cralghlll,  Corps  of  Engrs..  V. 
S.  A.,  for  building  400  ft.  of  Chanolne  dam,  for  naviga- 
ble pass  of  Dam  No.  5,  Ohio  River  : 


Items  and  Quantities. 


Timber : 
Hemlock.  172,937  ft.  B.  M.$35.00 
Oak,  15,377  ft.  B.   M.  

Piling: 
Sheet,  40,800  lln.  ft 50.00 


Round,  11,532  lln.  ft 
Filling : 

Stone,  1,427  cu.  yds 3.50 

Common,  12.292  cu.  yds... 
Common    excav.,    12,157    cu. 

Iron  ftstVei,'  255,'3i4  lbs'..' '. '. 

Wire  rope,  6.450  lln.  ft 

Wire  rope  clips,  486  nieces. 
Iron  pipe,  2in.,  480  lln.  ft.. 
Iron  pipe,  3  In.,  824  lln.  ft.. 
Iron  pipe,  4-ln..  412  lln.  ft.. 
Concrete,  6,840  cu.  yds.... 
Total f»5,256  f  107,069  $109,414 
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Pittsburg,  Pa. — Separate  bids  will  be  received  at 
the  office  of  the  City  Controller,  July  31,  for  the  fol- 
lowing work  in  Schenley  Park:  Construction  of 
retaining  wall  between  Panther  Hollow  Bridge  and 
Hall  of  Botany,  stone  wall  near  the  Conservatory  and 
asphalt  roadway  between  Panther  Hollow  Bridge 
and  conservatories.  Regradlng  and  repairing  of 
driveway  leading  to  Greenfield  Bridge,  including  nec- 
essary excavation  and  draining.  Construction  of  re- 
taining wall  near  Greenfield  Bridge,  J.  O.  Brown, 
City  Recorder. 

St.  Bernard,  La. — In  his  report  to.  the  Bd.  of  Comrs. 
for  Lake  Borgne  Basin  Levee  Dlst.,  State  Engr.  Sid- 
ney F.  Lewis  recommends  the  construction  of  a  now 
levee  in  front  of  Scarsdale  plantation,  amounting  to 
about  45,000  cu.  yds.  of  earthwork. 

Syracuse,  N.  Y. — City  Engr.  Frank  C.  Schnauber, 
In  his  report  to  the  Council  upon  plans  for  Improv- 
ing Onondaga  Creek,  estimates  the  cost  of  said  Im- 
provement, according  to  plan  recommended  by  him. 
at  $42,000.  Including  $12,000,  the  cost  of  a  new  steel 
girder  bridge  at  Onondaga  St. 

Monroe,  La. — Bids  will  be  received  July  31  by  W. 
T.  Barbara,  Pres.  Tensas  Basin  LevCe  Bd..  Monroe, 
care  Col.  L.  Potter,  U.  S.  Engr.  Office,  Memphis,  Tenn., 
for  the  enlargement  of  Fnlton  Lake  Levee,  Desha 
County,  Arkansas. 

Itedding,  Cat. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Washington,  D.  C. — Bids  are  wanted  Sept.  6  for  fur- 
nishing and  erecting  a  coal  and  ash  conveying  equip- 
ment for  the  Trumbull  St.  pumping  station,  as  adver- 
tised In  The  Engineering  Record. 

flunbury.  Pa. — I.  H.  Dlsslnger,  Clk.  of  Council, 
writes  that  bids  will  be  received  July  25  for  river 
bank  improvement,  estimated  to  cost  $30,000.  Geo. 
F.  Keefer,  Engr.  in  Charge. 

St.  Louis,  Mo. — Bids  will  be  received  by  Isaac  S. 
Taylor.  DIr.  Wks..  Administration  Bldg.,  World's  Fair 
Site,  until  July  22  for  the  construction  of  a  wooden 
conduit   under  waterways. 

NEW    INDUSTRIAL    PLANTS. 

A.  D.  Beatson,  Tryon.  N.  C,  Is  Interested  In  the 
erection  of  a  2-story,  100x40-ft.   knitting  mill. 

The  Buffalo  Cotton  Mills,  Union,  S.  C,  are  In  the 
market  for  a  20-ton  Ice  plant  and  a  20-ton  cottonseed- 
oU   mill.      L.    G.   Young,   Engr. 

The   Portsmouth,    O..    Cereal    Co.    has   been   organ- 
ized, with  a  capital  of  $30,000,  and  will  erect  a  150x 
'  100-ft.    mill   with    an  elevator   In  connection    with   It. 
The  plant  will  use  about  3,000  bu.   of  corn  dally. 

The  Ozark  Cold  Storage  Co.,  Mountain  Grove,  Mo., 
Is  In  the  market  for  machinery  for  a  2-stor.v,  lOOx 
137-ft.   building  for  storing  20,000  bbls.  of  apples. 

The  Donovan  Wire  &  Iron  Works,  Toledo,  O..  have 
bought  a  tract  of  land,  on  which  they  propose  to 
erect  new  factory  buildings. 

The  Trupsdell  Elevator  Co.,  Minneapolis,  Minn., 
has  been  incorporated,  with  a  capital  of  $100,000,  and 
will  build  elevators  in  Western  Canada.  Probably 
12  of  them  will  be  built  this  year. 

The  Samson  Iron  Works,  Stockton,  Cal.,  will  erect 
a  $50,000  plant  within  a  few  months.  The  power 
plant  wul  consist  of  several  oil  engines  made  by  the 
company. 


The  Slgna  Chemical  Co.,  WIscoy,  N.  Y.,  will 
erect  u  44xl00-ft.  factory  building.  An  office  build- 
ing and  power  house,  for  which  plans  have  not  yet 
been  drawn,  will  also  be  erected.  About  1,300  H.-P. 
electric  power  will  be  developed. 

Stelnbcrger  &  Marriott,  Rockwell  City,  Iowa,  are 
erecting  a  brick  plant  to  have  a  dally  capacity  of 
30,000   brick. 

The  We^tbrook,  Minn.,  Milling  Co.  is  erecting 
a  3-story  and  basement,  30x58-ft.  mill,  16i30-ft.  en- 
glue  room,  18x30-ft.  boiler  room  and  a  coal  room  18- 
ft.  square.     A  Corliss  engine  will  be  installed. 

The  Brookside  Mills,  Knoxville,  Tenn.,  are  read.v 
to  begin  the  extension  of  tlielr  plant  to  three  times 
Its  present  capacity.  About  800  people  are  now  em- 
ployed. The  company  will  also  build  100  cottages. 
W.  T.  Lang,  Supt. 


Bids 
Close. 

July  21. 
July  22. 
July  22. 
July  -J.i. 

July  23. 
July  2;i. 

July  23. 

July  24. 
July  24. 

July  24. 
July  24. 

July  24. 

July  25. 
July  25. 
July  25. 

July  26. 
July  26. 
July  29. 

Aug.  1. 
Aug.  5. 
.\ug.    7. 


PRCPOSALS  OPEN. 


WATER  WORKS. 


See  lOng. 
Record. 


Corp.  cocks,  Milwaukee,   Wis July  19 

St.  Ansgar,   la July  19 

Bird  Island,  Minn July  19 

Crystal  Falls,  Mich July  19 

Adv.,  Eng.  Record.  July  19. 

Muskogee,  Ind.  Ter. July  19 

Pipe,  etc.,  Mannlngton.  W.  Va July  19 

Adv.,  Eng.  Record,  July  19. 

Mt.    Gilead,   O July  12 

Adv.,  Eng.  Record,  July  12. 

Mllford,   Ind July  19 

Pumping  plant,  Brooklyn,  N.  Y July  12 

Adv.,  Eng.  Record,  July  12,  19. 

Caldwell,  Idaho   July  12 

IMpe,  etc.,  Hammonton,  N.  J July  12 

Adv.,  Eng.  Record,  July  12,  19. 

Standpipe,  Hammonton,  N.  J July  xi 

Adv.,  Eng.  Record,  July  12,  19. 

Gibbon,  Minn , July  10 

Bolivar,  N.  Y July  19 

Boston,  Mass. uly  12 

Adv.,  Eng.  Record;  July  12,  19. 

Eden  Valley,   Minn July  19 

Reservoir,  etc.,  Wellsburg,  W.  Va.... July  19 

Sand,  Poughkeepsle,  N.  Y July  19 

.\dv.,  Eng.  Record,  July  19. 

Sprlngdale,  Ark July  10 

Stand  pipe,  etc.,  Yardley,  Pa July  19 

I^mp,    Yonkers,  N.   Y July  19 

.\dv.,  Eng.  Record,  July  19. 

Aug.    7.    Pipe,   etc..   Yonkers,   N.   Y July  19 

.\ug.  12.  I'umplng  plant,  etc..  Wash..  D.  C... July  19 
Adv..  Eng.  Record,  July  19. 

.-Vug.  13.  Engines,    Chicago,    III June  14 

Adv.,  Eng.  Record,  June  21,  28. 

Aug.  14.   Well.   Nlles.   O July  19 

Aug.  15.  Monterey,  Nuevo  Leon,  Mei June  21 

Adv.,  Eng.  Record.  July  12,  19. 

Aug.  18.  Whatcom,  Wash July  19 

Sept.    5.   Engine  and  boiler,  Milwaukee,  Wis. .  .July  19 


SEWERAGE  AND   SEWAGE   DISPOSAL. 

July  21.  Depew.    N.   Y July  19 

July  21.  Rhinebeck.  N.  Y July  19 

July  21.  Chester,   Pa July  19 

July  21.  Albany,   N.  Y July  19 

July  21.  Syracuse,   N.  Y July  10 

July  21.  ■V^atertown,  N.  Y July  19 

July  21.  New  Brighton,   Pa July  19 

July22.  Menasha,  Wis. ..July  IV 
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J11I7  32.  Saratoga  Sprlnga.  N.  T Jnljr  19 

lulj  22.  Clcreland.  O July  12 

Jnly  22.  Columbia.   Mo July  12 

Joly22.  White  rialns.  N.  Y July  12 

tmtjfi.  Binchamton,  N.   V July    5 

|«ljr  &  Vn  Molnea.   la July    5 

3alT2S.  Philadelphia.   l>a.    July  19 

M^S:  Pittsburg.  Pa.   ....July  10 

J«Iy2S.  Keokak.  la. July  19 

JalySS.  CInrlnDatl.  O July  10 

July  23.  Waterrllet.   N.   Y July  1» 

JalySS.  lioakog««.   Ind.   Ter July  19 

July  23.  ParkersburK.  W.   Va July  I!) 

Joly  23.  Lockhart.  Tex.    July  12 

Jnly2S.  De«  Uolnea.  la July  12 

Jaly24.  Chlcaco.  Ill July  19 

J«624.  Dea  Holnes.  la July  12 

July  34.  Long  Island  City,  L.  L,  N.  T July  12 

July  25.  Richmond.  \.  Y July  19 

tS^  23.  Moatlcello.  lad July  12 

J«lyaC.  Baaesville  O July  19 

Jm&M.  De  Pere,   Wis July  12 

July  2«.  Grafton.    N.    D July  12 

July  2&  Wapakoneta.  O July  19 

July  28.  Mnncie.  Ind July  19 

July2S.  Dnrand.   Mich.    July  19 

July  2S.  Toledo.  O July  19 

July  29.  Cleveland.    O July  19 

July  31.  WUIiamsport.  Pa. June  28 

.^dT..  Eng.  Record,  June  28,  July  5. 
Aog.    1.  West  Point.  N.  Y July  19 

AdT..  E:ng.  Record.  July  19. 

Aug.    2.  Youngstown.   O JulylO 

Aug.    2.  Pittsbnrg.  Kan July  19 

.\dT..  Eiig.  Record.  July  19. 

Aug.    2.  CnWerts.   Cincinnati,    O Jnly  12 

Aag.    *.  Ft.  McKinley.  Me JulylO 

AdT..  E:nK.  Record.  Jnly  19. 
Aug.    4.  Lower  ^terion  Township.   Pa July  19 

AdT..  Eng.  Record.  Jnly  19. 
Aug.    4.   Plalnfleld.  N.  J July  19 

AdT..  Eng.  Record,  Jnly  19. 

Aug.    4.  Canton.  O July  12 

Ang.    4.  Cincinnati.   O July  12 

Aug.    .V    Portsmouth,   O JulylO 

.\ng.    .1    Waverly.  la.   July  lit 

Aug.    ."..Trenton.    N.    J J  illy  10 

Aag.    6.   Appleton.   Wis JulylO 

Aug.    6.  Abilene.    Kan Jnly  12 

AdT..  »-:nK.  Record.  July  12,  19. 
Aug.    7.  .\ewark.  N.   J July  19 

AdT..  Eng.  Record.  July  19. 

Ang.  11.  Toledo.    O JulylO 

Aug.  12.  Machinery.  New  Orleans.  La June    7 

Adv..  F:ng.  Record.  June  7  to  July  19. 
Aug.  12.  Construction.  New   Orleans.  La June    7 

.\dT..  Eng.  Record.  June  7  to  Julv  10. 

.\ug.  i:i.  Norristown.   Pa ". .  ...  Jnlv  19 

.\ng.  I!<.  Cincinnati.  O Jnlyl!) 

Aug.  15.  Monterey.    NneTo  Leon.    Mex June  21 

AdT..  Eng.  Record.  July  12.  10. 

Ang.  18.  New  Brluln.  Conn July  19 

.\dv..  Eng.  Record.  July  19. 

BRIDGES. 

July  21.  Lewlsburg.   Pa JulylO 

July  22.  Terre  Haute.   Ind JulylO 

Jnly  22.  So.  Michigan  St..  Buffalo.  N.  Y July  12 

AdT..  Eng.  Record.  July  12,  10. 

July  22.  Monticello.   Ill Jnly  12 

July  22.  So.  Park  ATe.  Snoers..  Buffalo,  N.  Y.  .July  12 

Jnly  24.  St.    ClalrsTlIle,    O July    a 

July  2S.  EltlJoy.   Ga July  10' 

Jnly  26.  Wilkesbarre.  Pa .Tnly  12 

Jnly  26.  Tipton.  Ind July  12 

July  26.  Tupperrllle,  Ont July  12 

Jmi»aa.  Akron.  O July    5 

Jnly  2a  Cblrago.  Ill Jnne  28 

AdT.,  Eng.  Record.  June  28,  July  5: 

Jnly  29.  St.    Lonlx.    Mo .   Julv  1" 

Aug.    1.  Manila.  P.  I July  10 

Ang.    1.  Manston.  Wig Jnly  12 

Aug.    2.  Pembroke,    Ont JulylO 

Ang.    5.  Carrollton,   Mo July  10 

A»g  —  Columbus,   O Jnne2N 

Sept.    3.  Chicago.  Ill Jnly  12 

Sept.    ."5.  Milwaukee.  Wis July  m 

Sept.    3.  .Snbatructnre.  Chicago.   Ill JulylO 

AdT..  Eng.  Record.  Jnlv  19. 
8«pt.    3.  Superstruotnre.  Chicago.  Ill July  19 

Adv..  Eng.  Record.  July  10. 

Sept.    9.  Caldwell.    Idaho    Jnly  1 2 

"•P*- —    Bridge  plans,  .St.  Petersburg.  Russia. Sept.  21 
PAVING  AND  ROAD.MAKING. 

J«lr21.  Harrlsburg,   Pa Julv  10 

July  21.  Champaign,  111 ii  July  19 

jBly21.  Albany.  .V.   Y Jay  19 

July  21.  Burlington,  la jSy  19 

Jnly  21.  Watertown.   N.   Y .JulylO 

Jnly  22.  Toronto.   Ont Jnlv  19 

Jnly  22.   Milwaukee.    Wis.    .JnlJlO 

July  22.  rinrlnnatl.  O Ju^J  12 

July  22.   Buiralo.    .NY Jn^V  12 

Jnly  22.  Philadelphia,  Pa V.'    Julv  12 

Jaly  a.  Steubenvllle,   O Joii    5 

tatog.  Napoleon.  O. Julj    s 

J\lly  W.  North   AdaAa.   Maas. , July  19 

Jaly2.r  Windsor.  Conn.   4u  V  ]•• 

July  23.  North   Adams.  Maas Jnly  12 

.  .    «.    A^^-  ''"«    Record,  Jnly  12.  10. 

Jaly  23.  Brooklyn.  N.  Y July  la 

Jwy  2».  Dayton.  O jnli    fi 

Jaly  24.  Chicago.    Ill jSitIO 

July  24.  Upper   Sandusky.    O : !  July  12 

^""  2*    If^f  '"'""^  C'ty.  L.  L,  N.  Y Jnly  12 

Jolr24.  Centerrille.    Ind Julv  12 

Jnly  25.  Aubnm.   N.  Y i.:!' July  19 

.  ■    „-    A^^-  '^"f   Record,  July  19. 

July  26.  Greenwich.    Conn     ...' Jnly  10 

July  26.  Sheet  asphalt.  Washington.  D.  C'.'.'.'.'.3a\rl2 
,  .    „-    A^^  ■  ^"1'    Ri^rord.  Jnly  12. 

Jaly  26.  Blook  asphalt.  Washington.  D.  C July  12 

Adv.  Eng.   Record.  Jnly  12 

Jaly  26.   Washington.  I).  C . . jnlv  12 

,,    .„     AdT.    Eng    Record.  July  12.  ■'  ' 

July2S.  Normlcb.   X    Y Jnlv  in 

Juir  28.  E.   Llverp^wl.   O i„Z  ]a 

July  2<t.  Smingfleld.  O jjj  I  J? 

July  28.  Cincinnati.  O.    . . !    .        jjlv    S 

Jnlv  29    Bridgeport.  Conn ■.;.•.■.■ ' '  '  jj  i  10 

JalT2«.   Portsmonth.  O Jnii? 

July  29    St    I»nls.  Mo JnJll 

Jaly  30.  cinrlnnstl.  O jSJio 

Jaly  SO,   Peoria.   Ill jSJl2 

JalySI.  Marinette.    Wte.    lall  ]•> 

A«r    1.  KIteabeth.  N.   J IS  J  10 

A«fr    I.  LM.c.«««.   O ■..•.-.■.  ,jSiJ  12 


Aug.    2.  Youngstown,   O July  19 

Aug.    4.  Paoli,    Ind JulylO 

Aug,    5.   JefforsonvlHe.   Ind July  12 

Ang.    ."i.   Cincinnati.    0 July  12 

Aug.  11,   Tole<io.  O July  12 

Aug,  12,  Crookston.   Minn July  10 

Aug,  12,  Cincinnati.    O July  10 

Aug.  13.  Cincinnati,    O July  19 

Aug.  24.  Centervlile,    Ind July  10 

POWER,  GAS  AND  ELKCTRICITY. 

July  21.  Constantlne,    Mich July  10 

July  24.  Generators,  etc.,  Kmporia,  Kan JulylO 

July2.'>.  Tel.  cable.  New  York,  N,  Y JulylO 

July  26.  Cables,  etc..  Washington,  I).  C JulylO 

Adv..  Eng,  Record.  .lulv  19. 

July  26.  Conduit,  etc..  Boston.  Mass July  10 

July  26.  Lighting,  Washington,  D.  C JulylO 

Adv.,  Eng.  Record.  .Uily  10. 

July  28.   Boilers,    etc..    Emporia.    Kan JulylO 

Aug.    1.  Power  house,  dam,  etc.  Redding,  Cai ,  July  10 
Aug.  21.  Koala  Zumpur,   Malay. . . .  : July  19 

Belzont.  Miss July  19 

Petersburg,   Ind July  19 

GOVERNMENT    WORK. 

July  23.  Ft.   Robinson,  Neb July    5 

July  28.  Chicago.   Ill June  28 

AdT,.  Eng,  Record.  June  28  to  July  19. 

July  28.   Boilers,  etc.,  Chilocco,  Okla.  Ter July  12 

July  28.  Butte.  Mont June  14 

Adv..  Eng.  Record.  June  14,  21. 

July  29.  Heating.  Joiiet.    Ill July    5 

Adv..  Kng.  Record.  July  5.  12. 

July  30.  Plattsburg  Barracks.    N,   Y July  12 

July  30.  Aberdeen.   S.   D June  21 

Adv..   Eng.  Record,  June  21.  28. 

July  31.  Hospital.   Ft.   Bayard,  N.  Mei July  12 

July  31.  Prima  Agency,  Ariz July  12 

July  31.  Wiring,  etc..  Jollet,  III July    5 

Adv.,  Eng.  Record,  July  5,  12. 

Aug.    1.  West  Point.   N.   Y July  10 

Adv..  Eng.  Record,  July  10. 

Aug.    1.  Ft.  Totten,  N.  Y July    5 

Adv.,  Eng.  Record.  July  5  to  10. 

Aug.    2.   BIdg.,    Fbiladelphia.    I'a July  1» 

Aug.    2.   Htg.  bidg..  Ft.  D,  A,   Russell,  Wyo...July12 

Aug.    4.   Ft.  McKlnlev,   Me July  10 

Adv..  Eng.  Record.  July  10. 

Aug.    4.  Crib  work.   Cincinnati,  O July  12 

.\ug.    5.  Brunswick,  Ga June  21 

Adv..   Eng.   Record.  June  21.  28. 

Aug.    6.  Levee  work,  Memphis.  Tenn luly  10 

.4ug.    6.   Wiring,  etc,  Freeoort,   III July  12 

Adv,.  Eng,  Record,  Ju'v   12.  19. 

.\ug.    7.   Hospital.  Wlnthron.  .Mass July  12 

Aug.    0.   Ran   Francisco.    Cal July    .5 

.\Hg.  12.   Road  work.  Chicago.   Ill July  10 

.4ug.  12.   Denver.    Colo June  28 

Adv..  Eng,  Record.  June  28,  July  5. 

Aug.  13.  Freeport.   HI July    5 

Adv..  Eng,  Record.  Julv  -"i.  12, 
Aug,  14,   Wiring,  etc.  I',  O,  Hot  Snrlngs,  Ark,. July  10 
Adv..  Eng.  Record.  Julv  10. 

Aug,  14,  Cleveland,  O ". July  10 

Adv..  Eng,  Record,  Julv  10, 

Aug.  14.  Dredging.  New  York.  N,   Y July  10 

Adv,.  Eng.  Record.  Julv  10. 
Aug,  14.  Pneu.  tube  mail  serv..' Wash..  D.  C. July  12 

Aug.  15.   Cleveland.    O July  10 

Adv,.  Ene.  Record.  Julv  1!). 

Aug.  18.   Fergus   Falls.    Minn.  .". July  12 

Adv..  Ene,  Record.  Ju'v  12.  10. 

Ang.  10.   Denver.  Colo July  in 

Adv..  Eng.  Record.  Julv  10. 
BUILDINGS. 

Jnlv  21,  Church.  Fnlrmonnt,  W.  Va Julv  10 

.'uly22.   School.    Milwaukee.    Wl.s JulylO 

July  22.  Htg.  school.  Chattanooga.  Tenn Julv  10 

Julv  22.   .School.    .Sallsburv.   Mo July  10 

Julv  22.  Church.    Decatur.    Ind Inly  10 

July  22.   Hath   hnnse  plans.  Camden.  N.  J Julv  12 

July  22,  City  hall,  Ansonla.  Conn July  1" 

July  2.1.   .School.  New  York,  .\,  Y July  1!i 

July  23,   School.  Worcester.   Mass July  10 

July  23,   Court    house,    Wilkesbarre.    Pa July  T' 

July  23,   School.  Nottingham.  O July  1-' 

Jnlv  23.  School.  Cleveland.   O '.  '  July-  5 

.Tnly  23.  City  Hall.  Sheldon.   la .Tuly    5 

July  24,   School.  Trenton.  N,   J July  10 

July  24,   School.   Stouehton.   Mass Julv  10 

July  24.    Bus.   bide..  Chariton.  la JulylO 

July  24.   School.   Mingo  Junction,    O JulylO 

July  24,   School.  Steubenvllle,   O July  10 

July2.T  School.   New  York,   N.   Y July  10 

Jnly  2.1,  Library.   Yankton,    S.    D .TulvlO 

Julv  2."..  Library.    Atlantic.    Ta .Tulv  10 

July2.'i.   I'ank.  Cvnthlana.   Ky JuIvT' 

Jnly  25.   School.  Lockport.  N.  Y Jnlyl-" 

July  2.">.   Htg.   school.   Monona.   la Julv  12 

Julv  25,  School,    Sandusky,    O j„iy    5 

.Jnlv  2.'-.,   l>iib.  bldg,  plans.  Milwaukee,  Wis Jnne  28 

Julv  20,   Library.    Pomona.   Cal Jnly  in 

.1ulv2«,   Engine  honse,  etc.,   Wllkinsburg,  Pa.. Julv  10 

July  2«,   School,  Garden  CItv.  8.  D Julv  T' 

Jnlv  26.  Town  hall.  Southampton.  Mass  Julyl-' 

JnlT2«,    Pnb,   bldg,,   Colnmbus,   O July    a 

.Inlv28.  Telephone  exchange.  Jackson.  Miss.  .  .Julv  10 
July  28.   Bank.  Georgetown.   S.  C.  .  .  TulvlO 

Julv  28.   LIbrar.v.    Grent   Falls     Mont..  I' Ju'v  10 

July  28.   Htg.  school.  New  York.  N.  Y Julv  10 

.'ulv28.  School.   Dorchester.    Mass Jnlv  10 

Jitlv  28.  Jail,  etc,  Clarksbnrg    W,  Va '  " Julv  19 

i"l''x^-  ?"*>    *''^8-    ^"''  Angeles.   Cal :.Tulv12 

.Tnly  20.  Co.    bldg..   Dedhara.   Mass Julv  T> 

Jnlv  .30.  City  hall.  Mndlson.  Minn '  "lulv  10 

Julv  30.  School.   Baltimore    Md TnlvIO 

.In'T  31.   Instit,.  Danville.   Ky Tulv  r' 

Ju'v  31.  Chupch,    VIncenncs.    Ind '''Julv12 

Aug.    2.   School.  Tlnnecanoe  City.  O '  "jnlv    5 

Aug.    4,   School,  Warren,  O '  '"  ^„\„  jl, 

Ang,    5.  School  nians.  Passaic.  N.  J.  ...!..!'    Ma v    3 

Ang.    6.  Court   house    Mflrquette.   Mich      TulvlO 

Ang.  12,  Chnrch     Coderlck,    Ont ""lulv  10 

Auk,  13,  Ttosnitiil.  Toledo,  o Ttilvlo 

Ang.  14.    Wosnital  Imnrov..  Toledo.  O.  . .  TulvlO 

Ang,  14.   Hosnltal,   Shrevenort.  La..  "'    TulvlO 

Ang.  16.   Thvelli'     nlans     Chevenne.    Wyo Jnlv    fi 

H„„    hlilg,.   Philadelphia,    Pa,..  Tnlv  ,<t 

Oct.    7.  Capitol  work.  St.  Panl.  Minn ...Mar  22 

MISCRLLANF.Ons! 

Jnlv  21,   El,   ry,   work,    Harrlsburg,  Pa JulylO 

Jnlv21,   Street  sweeper.  Waterford,  N.  Y...      JuIvIO 

Julv  22,   Conduit.    St,    Louis,    Mo Julv  10 

Julv  23,   Pittsburg,    Pa "  In Iv  10 

Jnlv  23,  Garhnge.  Hrrhnken.  N,  J '  '    Jnli  10 

July  24.   Park  work.  New  York,  N.  Y ; !  Jnly  19 


July  24. 

July  24. 

July  25. 

July  25, 

July  25, 

July  28, 

July  28, 

Jillv  31, 

JUIy31, 

Julv  31, 

July  31, 

Aug,     1, 

Aug,     1, 

Aug.  11. 

Sept.    6. 

Sept,  30 

El,  ry,,  Sault  Ste,  Marie.  Mich July  10 

El.  ry..  Canal  Dover,  O July  10 

Garbage.  New  York.  N.   Y July  10 

Sunbury,    Pa July  10 

DrydocK,   I'ortland.   Ore July  12 

Garbage  disposal.  Brooklyn.  N.  Y July  19 

Garbage   disposal.    Los   Angeles.   Cal.  .July  10 

Levee  work.    .Monroe,   La July  10 

K,   It,  work,  St,  Louis.  Mo Ju'y  10 

Itetalnlng  wall.  etc..  Pittsburg.  Pa.  ,.  .Jul.v  10 

Breakwater.  Boston.  Mass Juty  Ij 

Adv,.  Eng,  Record,  July  12. 

Sioux   City.    la Jnly  I'.i 

Dnm.    Wilrningtfin,    Del Iu'yl,> 

.\dv,,  Eng,  Record,  .luly  10, 

Sea    wall,  Galveston.  Tex June  •_'>• 

Washington.    D.    C lulv  10 

Adv,.  Eng,  Record.  July  10, 

Harbor.    Port  Adelaide.  S.  A July    ". 

R.  R.  work,  Novinger,  Mo .Inly  10 


PROPOSALS. 


Proposals  for   Furnishing   Sand. 

Office  of  the  Board  of  Public  Works. 
POUGHKEEPSIK,  N.  Y,.  July  15,  1902. 
Sealed  proposals  will  be  received  at  this  office  until 
8  o'clock  P.  M.,  Tuesday.  July  20,  1902,  for  furnish- 
ing about  2,000  cubic  yards  of  sand  for  Alter  beds. 
Specifications  can  be  obtained  on  application  to  the 
undersigned.  The  right  is  reserved  to  reject  any  or 
all  proposals. 

CHAS.  E.  FOWLER. 
Superintendent  of  Public  Works. 

Sewers. 

PITTSBURG,  KANSAS, 
Sealed  bids  will  be  received  until  5  o'clock  P,  M.. 
August  2,  1902,  by  the  City  Clerk  of  the  City  of  Pitts- 
burg, Kan.,  for  furnishing  all  material  and  performing 
all  labor  necessary  to  construct  12,966i^  ft.  of  18-ln. 
Sewer  and  3,750%  ft.  of  15-in.  Sewer. 

All  bids  must  be  made  upon  the  forms  prescribed 
by  the  City,  and  be  accompanied  by  a  certified  check 
upon  a  local  Bank  of  the  City  in  the  sum  of  $250, 
payable  to  the  Treasurer  of  the  City  of  Pittsburg,  to 
be  forfeited  in  event  the  bidder  fails  to  enter  into  con- 
tracts with  good  and  sufficient  bonds  to  construct 
said  sewers  according  to  the  plans  and  specifications 
within  ten  days  of  notice  of  award. 

The  City   reserves  the   right   to  reject   any   and   all 
bids.                                             A.  A.  BUAIGAUNER, 
^ City  Clerk. 

Water-Works. 

MANNINGTON,  W.  VA. 
Bids  will  be  received  until  9  o'clock  P.  M.,  July  23, 
1002,  for  the  following : 

1,900  ft.,  10-in.   cast-iron  pipe ; 

100    "        6-ln. 

1,500    "        81n. 

400    "        4-in. 

4  10-in.  cast-iron  gates  ; 
4  8-ln.  cast-iron  gates  ; 
6  6-ln.  stand,  fire  hydrants, 
buried  4  ft,; 
Roadway  boxes   for  gates,   cast-iron  : 
Fittings   and    specials    for   above   pipe. 
Bids  will  be  for  doing  tlie  labor  alone  ;  and  for  doing 
the    labor   and    furnishing    the    pipe ;    and    furnishing 
pipe,  etc, ;  alone. 

A  certified  check  for  5  per  cent,  of  contract  is  re- 
quired to  accompany  bid. 

The  Water  Committee  reserves  the  right  to  reject 
any  or  all  bldg.  B.  B.   MITCHELL. 

Chairman  Water  Committee. 

Storm  Sewer. 

PLAINFIELD.  N.  J. 
Sealed  proposals  for  doing  the  work  and  furnishing 
certain    of    the    materials    for    the    construction    of    a 
Storm   Sewer   In   Arlington    Ave.,   will   be   received    by 
the  Common  Council  of  the  City  of  Plalnfleld,  on  Mon- 
day, Aug.  4,  1902,  at  8  P.  M.,  at  the  Council  Chamber. . 
Each  proposal   must   be  accompanied  by   a  certified  . 
check  for  *300,  payable  to  the  Treasurer  of  the  City 
of  Plalnfleld. 

The  Engineer's  approximate  estimate  of  the  gnanti- 
ties  of  materials  required,  and  the  work  to  be  done  Is 
as  follows : 

600  ft.  30-ln.  sewer; 
2,320  ft.  24-ln.  sewer: 
560  ft.  12-ln.  basin  and  inlet  connections ; 
Above   to    include   trenching,    laying   and    cementing 
sewer,  and  backfilling:   pipe  to  be  furnished  and  de- 
livered on  the  ground  by  the  city  : 

3  manholes  ; 

18  branches  on  24-in.  sewer ; 

4  catchbasins ; 
20  inlets; 

40  cu.  yds.  concrete. 
Copies   of   plans,    forms   of   proposal,    specifications, 
contract    and    bond,    may    be    examined    at    the   office 
of  the  Engineer,  140  North  Ave..  Plalnfleld,  N.  J. 

The  right  to  reject  any  or  all  bids  Is  expressly  re- 
served by  the  Common  Council. 

All  proposals  should  be  endorsed  "Proposals  for 
Sewers."  JAMES   T.   MacMURRAY, 

City  Clerk. 
ANDREW  J.  GAVETT, 

Engineer-ln-Charge. 

V.  S.  ENGINEER  OFFICE~1837  INDIANA  AVE.T 
Chicago.  III.,  June  28,  1002. — Sealed  proposals  for 
constructing  foundations  for  five  locks  and  one  aque- 
duct bridge,  the  walla  for  eight  locks,  and  the  piera 
and  abntments  for  five  aqueduct  bridges  and  one  high- 
way bridge,  will  be  received  here  until  noon,  July  28. 
miiti.  and  then  pubMcly  ooened.  ln*"ormation  <-»n  sup- 
plication here  or  to  Assistant  Engineer  L.  L. 
WHEELER,  Sterling,  III.  J.  H.  WILLARD.  MaJ., 
Engra. 

Adaitional  Proposal  Advertisements 
are  printed  on  pages  xv,  xviii  and  xxvii. 
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Specialization  in  Engineering  Education. 


There  is  probably  no  question  on  which  there 
is  a  greater  variety  or  a  greater  number  of 
opinions  among  practicing  engineers,  and  pos- 
sibly among  engineering  educators  themselves, 
than  in  connection  with  the  subject  matter  and 
methods  in  the  professional  engineering 
schools.  Masses  of  papers  and  addresses  and 
discussions  of  them  have  been  published  with- 
in the  last  ten  or  a  dozen  years  bearing  di- 
rectly upon  practically  all  features  of  engi- 
neering education,  and  yet  there  is  probably 
not  one  of  those  features  on  which  opinion  is 
tmanimous  or  anywhere  near  so.  This  is  main- 
ly due,  obviously,  to  the  rapid  progress  which 
has  been  made  in  all  branches  of  engineering 
during  that  period.  Indeed,  so  rapid  has  been 
the  development  and  expansion  of  engineering 
specialties,  and  so  urgent  has  been  the  demand 
for  educated  young  men  to  take  positions  in 
those  specialties  that  many  engineering  edu- 
cators have  endeavored  to  meet  the  require- 
ments of  the  situation  by  extraordinarily  spe- 
cialized lines  of  engineering  education.  This 
specialization  of  educational  training  has  led 
to  courses  ■  in  mechanical  engineering,  electri- 
cal engineering,  hydraulic  engineering,  rail- 
road engineering,  and  in  almost  numberless 
other  "engineerings"  characterized  by  great  in- 
tensity, of  work  along  the  special  lines  which 
they  represent,  which  is  another  way  of  saying 
that  these  developments  of  educational  train- 
ing are  more  or  less  narrow  in  scope,  and  in 
some  cases  very  narrow.  These  restricted 
courses  of  engineering  study  have.  In  some 
cases  at  least,  been  confined  between  such  nar- 
row limits  as  to  detract  most  seriously  from 
their  professional  value.  Many  engineering-, 
educators  throughout  the  country  have  fre- 
quefltly  publicly  expressed  their  regrets  at  this 
extreme  specialization,  and  have  not  hesitated 
to  state  in  papers  and  discussions  that  it  was 
likely  to  trench  most  injuriously  not  only  upon 
the  broad,  educational  value  of  the  courses  of 
study,  but  also  upon  the  ultimate  professional 
efficiency  and  standing  of  the  young  men  so 
narrowly  educated.  While  some  practicing  en- 
gineers have  from  time  to  time  taken  the  same 
general  view  of  the  subject.  It  Is  only  lately 
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that  this  particular  phase  of  engineering  edu- 
cation has  attracted  much  attention  from  the 
profession  in  general.  It  is  markedly  signifi- 
cant that  some  of  the  strongest  expressions  re- 
garding these  mooted  questions  have  ema- 
nated from  that  portion  of  the  broad  field  of 
civil  engineering  which  is  devoted  to  what  is 
probably  the  most  specialized  work  of  the  en- 
gineer, both  in  practice  and  in  the  professional 
schools,  i.  e.,  electrical  engineering. 

At  the  recent  annual  meeting  of  the  Ameri- 
can Institute  of  Electrical  Engineers,  the 
president,  Mr.  C.  P.  Steinmetz,  made  an  ad- 
dress bristling  with  pointed  references  to  this 
matter,  which  amounted  in  essence,  if  not  In 
form,  to  emphatic  disapproval  of  too  much  spe- 
cialization. Among  other  things  he  states: 
"If,  of  the  amount  of  material  in  electrical  en- 
gineering as  well  as  other  branches  which  the 
educational  institution  of  to-day  attempts  to 
teach,  one-half  or  more  would  be  dropped  alto- 
gether, but  the  rest  taught  so  as  to  be  fully 
understood,  with  special  reference  to  general 
principles  and  methods,  the  product  of  the  in- 
stitution would  be  far  superior  and  more  suc- 
cessful in  practical  life."  Again:  "Design  of 
engineering  apparatus  is  of  very  secondary 
utility  and  rather  objectionable,  with  the  ex- 
ception, perhaps,  of  some  very  simple  appar- 
atus." Finally  he  states  that  the  professional 
school  should  "give  the  student  all  the  ground 
work  required  to  be  successful  in  future  prac- 
tice, but  not  the  impossible  aim  of  giving  him 
a  complete  education  as  practical  engineer." 
These  quotations  from  Mr.  Steinmetz's  address 
go  straight  to  the  very  pith  and  substance  of 
the  whole  question  of  professional  education. 
The  function  of  the  professional  school,  as  he 
states,  is  not  to  attempt  to  make  a  finished 
practitioner,  but  to  ground  the  young  man  es- 
pecially in  general  principles  of  that  which  is 
too  often  disapprovingly  called  the  theoretical 
work  of  the  engineer,  but  in  such  a  way  as 
consistently  to  show  its  intimate  relation  to 
practical  matters  and  how  it  is  to  be  applied 
in  the  practical  work  of  the  engineer. 

A  number  of  other  speakers  at  the  same  an- 
nual meeting  criticized  in  an  outspoken  man- 
ner the  dangers  of  too  much  specialization 
in  the  particular  field  of  electrical  engineering. 
Prof.  Esty,  of  the  University  of  Illinois,  laid 
down  the  following  general  proposition: 
"Teach  thoroughly  those  things  which  are  fun- 
damental; devote  little  time  to  highly  special- 
ized subjects;  introduce  the  student  to  those 
branches  of  knowledge  which  in  his  later  life 
he  can  acquire,  if  at  all,  only  with  increasing 
difficulty." 

But  one  more  quotation  will  be  offered,  al- 
though a  considerable  number  of  others  might 
be  made,  and  that  from  the  address  of  Mr.  "H. 
W.  Buck,  electrical  engineer  of  the  Niagara 
Falls  Power  Company.  He  asserted  "that 
many  instances  may  be  cited  of  men  who  have 
been  prominent  as  electrical  engineers  who 
have  been  dropped  out  of  place  in  the  course 
of  the  rapid  progress  which  has  been  made  on 
account  of  lack  of  a  theoretical  foundation  in 
their  knowledge." 

These  are  observations  of  unusual  signifi- 
cance from  the  special  field  of  electrical  engi- 
neering; but  views  quite  as  strong  upon  the 
same  general  subject  are  held  in  other  quar- 
ters, as  illustrated  by  many  papers  which  have 
appeared  in  the  "Proceedings"  of  the  Society 
for  the  Promotion  of  Engineering  Education, 
one  of  the  last  of  which  is  by  Prof.  Edgar 
Marburg,  presented  at  the  recent  meeting  in 
Pittsburg.  His  observations  are  quite  pointed 
against  too  much  specialization  in  civil  engi- 
neering, and  they  are  undoubtedly  justified  by 
tlie   present  tendency"  in   many  quarters. 

It  Is  a  most  serious  question  whether  edu- 
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caters  In  engineering  having  charge  of  the 
professional  courses  in  engineering  study 
throughout  the  country  should  not  carefully  re- 
flect upon  these  evidences  of  disapproval  of 
too  much  specialization,  both  from  the  fields 
of  practice  and  of-  education,  and  consider 
whether  the  intense  specialization  now  being 
carried  on  among  educators  is  not  working 
damage  both  to  the  broad  educational  value 
of  these  specialized  courses  of  study  and  to 
the  future  engineering  work  of  the  young  men 
taking  them.  This  specialization  of  profes- 
sional study  is  not  found  in  the  law  or  medi- 
cal schools  of  the  country,  although  there  is 
quite  as  much  intensity  of  specialization  in 
actual  practice  in  both  of  those  fields.  Their 
courses  of  study,  however,  are  much  more 
wisely  administered  in  this  respect  in  thai 
every  student  in  law  and  medicine  Is  obliged 
to  pursue  a  broad  and  comprehensive  profes- 
sional course  of  educational  training,  giving 
him  a  familiarity  with  and  a  control  of  all  the 
general  principles  underlying  the  practice  of 
his  profession  in  all  of  Its  specialties.  The  re- 
sult is  a  course  of  study  In  the  highest  degree 
valuable,  as  such,  endowing  him  with  the  best 
possible  foundation  for  any  special  field  of  pro- 
fessional practice  which  he  may  subsequently 
desire  to  follow.  The  broadly  educated  spe- 
cialist, other  things  being  equal.  Is  by  far  the 
best  specialist;  he  attains  that  end  both  in 
consequence  of  a  better  knowledge  of  his  own 
special  field  and  of  those  lines  of  work  affili- 
ated with  it;  his  grasp'  of  general  principles 
enables  him  to  accomplish  far  more  and  to  do 
it  better  than  the  narrowly  educated  man,  and 
it  will  be  but  a  short  period  after  the  begin- 
ning of  his  practice  before  he  will  outstrip  him 
in  every  line  of  special  work.  While  this  is 
true  of  the  specialist,  it  applies  with  greatly 
enhanced  force  to  those  engineers  who  fill  ad- 
ministrative or  executive  positions  requiring 
thorough  knowledge  of  the  fundamental  prin- 
ciples of  a  number  of  affiliated  specialties.  In- 
deed, whether  the  specialist,  the  general  prac- 
titioner or  the  executive  epgineer  be  consid- 
ered, the  broad,  thorough  course  of  educational 
training  will  qualify  him  for  the  greatest  meas- 
ure of  success. 


The  Brooklyn-Manhattan  Rapid  Transit  Rail- 
road briefly  described  in  this  journal  a  fort- 
night ago  will  be  built  by  the  McDonald-Bel- 
mont  syndicate.  On  Thursday  the  contract  for 
the  work  was  awarded  to  it  by  the  Board  of 
Rapid  Ti-ansit  Commissioners  for  |2,000,000,  ex- 
clusive of  11,000,000  allowed  for  terminals  by 
the  Board,  the  only  other  bid  received  being 
one  of  17,000.000  from  a  representative  of  the 
Brooklyn  Rapid  Transit  Company.  Mr.  Mc- 
Donald and  his  associates  in  the  New  York 
Rapid  Transit  Railroad  contract  have  thus  un- 
dertaken to  construct  for  about  a  quarter  or  a 
fifth  of  its  cost  an  underground  and  subaqueous 
route  connecting  the  New  York  system  with 
the  heart  of  Brooklyn  and  with  one  of  the 
terminals  of  the  I..ong  Island  Railroad.  They 
have  also  secured  control  of  the  underground 
route  from  the  Post  Office  in  Manhattan  to  the 
Battery,  and  they  have  acquired  the  rights  to 
a  route  in  Brooklyn  which  brings  them  into 
touch  with  a  fairly  comprehensive  system,  of 
surface  cars  not  controlled  by  the  Brooklyn 
Rapid  Transit  Company.  A  few  months  ago 
they  secured  the  control  of  a  moribund  cor- 
poration  authorized  to  tunnel  under  the  East 
River,  and  have  resuscitated  its  dry  bones  into 
a  skeleton  of  pretty  sturdy  appearance.  They 
also  have  a  scheme  for  extending  their  Bronx 
lines  north  to  Port  Chester,  and  they  have 
oB'ered  to  build  tor  f  1,100,000,  less  than  half  its 
cost,  a  subway  under  Broadway  from  Forty- 
second  Street  to  Union  Square. 
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Power  PUnt  of  the  Berkshire  Street  Railway  Co., 
Pittsfield,  lUss. 


The  Berkshire  Street  Railway  Company  has 
now  about  completed  near  Pittsfield,  Mass.,  an 
interesting  power  plant  for  the  operation  of  Us 
railway,  a  new  electric  trolley  line  extending 
from  Cheshire  to  Great  Barrtngton,  a  total  dis- 
tance of  about  40  miles.  The  alternatlng-cur- 
reat  method  of  power  distribution,  at  13,300 
Tolts,  will  be  used,  distributing  to  three  sub- 
stations, in  all  of  which  there  will  be  rotary 
converters  for  supplying  direct-current  to  the 
trolley  wires.  Two  750-kilowatt  units  are  at 
present  installed  in  the  power  station,  direct 
connected  to  cross-compound  condensing  en- 
gines. Vertical  tw^in  jet  condensers  are  em- 
ployed, and  for  warming  the  constant  indraft 
of  feed  water,  and  utilizing  the  heat  in  the  ex- 
haust steam,  primary  heaters  are  located  in  the 
main  engine  exhaust  pipes  and  an  auxiliary 
heater  Is  arranged  to  receive  the  exhaust  from 
all  auxiliary  machinery.  The  live-steam,  ex- 
haust and  water  piping  is  quite  complete. 

The  station  is  a  brick  structure,  built  with 
the  engine  and  boiler  rooms  ^ide  by  side,  the 
former  62x107  feet  in  plan  and  the  latter  42x95 
feet.  It  is  located  alongside  the  main  line  of 
the  Boston  &  Albany  Railroad,  from  which  it 
has  a  siding  for  the  delivery  of  coal,  and  is 
near  a  small  stream  from  which  it  obtains 
both  feed  and  condensing  water.  The  engine 
room  is  8  feet  8  inches  above  the  floor  of  the 
boiler  room  and  underneath  the  engine  room 
is  a  basement,  the  floor  of  which  is  12  feet  be- 
low that  of  the  engine  room.  Alongside  the  di- 
vision wall  it  is  depressed,  to  form  a  condenser 
pit,  5  feet  4  inches  below  the  boiler  room  floor. 
In  this  are  located  the  condensers  and  steam 
and  water  piping,  including  the  primary  heaters, 
leaving  the  engine  room  unobstructed  in  this 
respect.  The  auxiliary  feed-water  heater,  to- 
gether with  the  feed  and  circulating  pumps, 
are  in  the  bolter  room,  under  ready  control  of 
the  firemen. 

The  boiler  equipment  consists  of  four  water- 
tube  boilers  bulk  by  the  Aultman-Taylor  Ma- 
chinery Company,  of  Mansfield,  O.;  set  in  two 
batteries,  with  space  remaining  for  a  third  bat- 
tery. The  power  house  is  situated  consider- 
ably below  the  steam  railroad  tracks,  and  the 
coal  is  dumped  from  the  railroad  cars  against 
the  boiler  house  wall.  The  coal  is  taken 
through  a  door  over  a  platform  scale  and  car- 
ried to  the  firing  places  in  2,000-pound  side- 
dumping  cars,  made  by  the  Hosher  Piatt  Com- 
pany. The  products  of  combustion  are  carried 
from  the  boiler  into  a  brick  chimney  rising 
outside  of  and  independent  of  the  station  build- 
ing. This  was  erected  by  the  Alphons  Custo- 
dis  Chimney  Construction  Company  with  its 
radial  brick,  and  is  175  feet  high  and  8  feet  in 
diameter  at  the  top.  Each  boiler  contains 
about  3,930  square  feet  of  heating  surface  ar- 
ranged in  4-inch  tubes.  In  16  sections,  each  12 
tubes  high,  and  has  68  square  feet  of  grate  sur- 
face. Each  boiler  has  two  steam  drums  42 
inches  in  diameter  and  20  feet  2  inches  long. 
A  steam  pressure  of  150  pounds  is  carried,  and 
each  boiler  is  rated  to  evaporate  11,800  pounds 
of  water  per  hour. 

There  are  two  steam  mains  or  headers,  one 
for  the  main  units  and  the  other  for  all  the 
aoxlllary  machinery.  For  the  supply  of  the 
main  header  each  boiler  is  provided  with  an  8- 
inch  connection  starting  from  an  automatic 
stop  and  check  valve  on  the  cross  pipe  connect- 
ing the  two  drums  and  bending  horizontally, 
and  then  vertically  downward  to  the  header, 
where  there  Is  a  gate  valve  about  8  feet  above 
the  floor  level,  controlling  the  boiler  supply 
pipe.  The  header  itself  is  about  6  feet  above 
the  floor,  and  connections  from  It  to  the  en- 


gines are  taken  horizontally  Immediately  be- 
low the  basement  ceiling.  The  header  is  14 
inches  in  diameter  and  each  half  may  be  oper- 
ated independently.  All  ^  the  steam  piping  is 
extra  strong,  with  Chapman  valves  and  Crane 
fittings,  the  fiange  dimensions  conforming  to 
the  schedule  of  extra  heavy  flanges,  which  were 
put  into  effect  on  January  1  of  this  year,  ac- 
cording to  agreement  by  many  leading  pipe 
manufacturers,  as  printed  in  The  Engineering 
Record  of  October  12,  1901.  Two  thicknesses 
of  thin  Jenkins  packing  with  corrugated  cop- 
per between  were  used. 

Each  engine  is  supplied  also  by  an  8-inch 
pipe,  carried  horizontally,  as  stated,  from  the 
main  header,  and  has  a  Cochrane  separator 
just  before  the  steam  is  taken  upward  to  the 
engine  cylinder.  As  indicated  in  the  accom- 
panying drawings,  the  live  steam  can  be  fed, 
if  necessary,  to  both  cylinders  of  the  engine, 
and,  of  course,  to  either  of  them,  but  in  the 
branch  leading  to  the  low-pressure  cylinder  a 
Kieley  reducing  valve  has  been  introduced,  by 
means  of  which  the  mean  effective  pressure  on 
the  large  piston  of  the  low-pressure  cylinder 
can  be  regulated    throughout    a    considerable 


piping,  represents  good  modern-practice,  as  al- 
ready stated.  The  high-pressure  cylinder  ex- 
hausts into  a  receiver,  or  when  the  low-pres- 
sure cylinder  is  out  of  commission,  into  the 
main  exhaust  header.  This  header  is  16  inches 
in  diameter  and  toward  each  end  feeds  through 
a  primary  feed-water  heater.  It  is  arranged 
with  valves  so  that,  if  necessary,  the  exhaust 
into  one  end  can  pass  through  the  exhaust  out- 
lets corresponding  to  the  other  unit.  The  heat- 
ers, which  are  1,000  horse-power  Goubert  hori- 
zontal feed-water  heaters,  having  333  square 
feet  of  heating  surface  each,  are  provided  with 
the  usual  by-pass.  Immediately  beyond  the 
heaters,  the  steam  reaches  the  condensers,  at 
which  point  is  the  relief  valve  allowing  for  the 
escape  of- steam  when  the  condenser  is  not  in 
operation.  The  condensers  consist  of  vertical 
twin  pumps  and  a  jet  condenser  built  by  the 
Warren  Steam  Pump  Company,  of  Warren, 
Mass.  The  pumps  have  twelve-inch  steam 
cylinders,  30-inch  water  plunger  and  18-inch 
stroke. 

The  generating  units  consist  of  Westing- 
house  alternators  and  Rice  &  Sargent  engines 
built  by  the  Providence  Engineering  Works,  of 
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Plan  of  tue  Station,  showing  Drip,  Aie  and  Oil  Piping. 


range.  For  the  disposition  of  drips  from  the 
separators  and  condensation  from  the  headers, 
an  interesting  adaptation  of  the  Holly  system 
of  returning  water  to  the  boilers  without  pump- 
ing has  been  installed  under  the  supervision 
of  Westinghouse,  Church,  Kerr  &  Company. 
The  drip  lines  are  led  in  the  usual  way  to  a 
header,  which  is  located  in  the  condenser  pit 
against  the  division  wall,  low  enough  to  receive 
the  water  by  gravity,  and  the  water  is  drawn 
from  the  Holly  header  by  a  forcing  tee  which 
has  a  direct  connection  with  the  main  steam 
header.  A  IVi-inch  riser  carries  the  steam 
and  entrained  water  to  the  condenser  of  the 
system,  which  is  located  on  the  roof  of  the 
boiler  house,  37  feet  above  the  boiler  room 
floor.  In  addition  to  the  condensation  of  steam 
taking  place  in  this  condenser  by  reason  of  its 
exposed  position,  a  pipe  fltted  with  a  relief 
valve  leads  from  the  top  of  It  to  the  auxiliary 
feed-water  heater.  A  3-Inch  return  pipe  car- 
ries the  water  to  a  2-inch  header  extending 
across  the  front  of  the  boilers  for  the  return 
to  the  boilers  of  the  water  of  condensation  from 
the  high-pressure  steam  lines. 
The  exhaust  piping,  as  well  as  the  live-steam 


Providence.  The  engines  have  22  and  44-inch 
cylinders  and  48-inch  stroke  and  are  operated 
at  94  revolutions  per  minute.  The  alternators 
are  of  the  revolving  field  three-phase  type  and 
have  a  full  load  rating  of  32.6  amperes  per 
phase  at  13,300  volts  and  25  cycles  per  second. 
The  generators  are  separately  excited  and  for 
that  purpose  there  are  two  20-kilowatt  125- 
volt  direct-connected  Westinghouse  units,  em- 
ploying 7%x7-inch  double-cylinder  vertical 
Westinghouse  steam  engines.  For  the  supply 
of  the  neighboring  sections  of  the  railroad,  ro- 
tary converters  are  installed  in  one  corner  of 
the  engine  room,  and  for  the  distant  sub- 
stations the  current  is  transmitted  directly 
from  the  alternators  at  13,300  volts,  being 
stepped  down  by  banks  of  static  transform- 
ers in  the  sub-stations  to  380  volts  alternating 
and  converted  by  rotary  converters  to  direct 
current  at  660  volts. 

For  the  supply  of  the  exciter  units  and  the 
various  steam  pumps,  an  auxiliary  header  has 
been  provided,  as  mentioned.  The  steam  con- 
nection from  each  boiler  for  this  system  Is 
taken  at  the  point  where  the  safety  valve  is 
fitted,  and  the  connections  from  each  pair  of 
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boilers  is  united  and  passes  6  inches  in  size  to 
tlie  header.  The  header  is  located  just  below 
the  main  header  against  the  division  wall. 
The  connection  from  each  boiler  is  fitted  with 
an  automatic  valve  at  the  boiler,  and  each  bat- 
tery is  controlled  by  a  gate  valve  immediately 
above  the  header.  The  branches  to  the  various 
auxiliaries  are  taken  from  the  top  and  no 
separators  are  used. 

The  supply  of  water  for  the  plant  is  taken 
from  the  Housatonic  River  in  the  bed  of  which 
a  stone  well  was  sunk  about  10  feet  below  bot- 
tom. Each  condenser  is  provided  with  an  in- 
dependent suction  pipe  from  this,  of  cast  iron, 
10  inches  in  diameter,  and  there  is  a  6-inch  suc- 
tion leading  to  the  boiler-feed  pumps  in  the 
boiler  room.  The  latter  is  joined  by  a  6-inch 
pipe  from  a  hot  well,  which  is  just  outside  the 
building,  receiving  the  discharge  from  the  con- 
densers, each  condenser  having  a  16-inch  dis- 
charge, which  has  thus  an  area  about  2.5  times 
that  of  the  corresponding  injection  pipe,  and  the 
two  discharge  pipes  uniting  in  one  20  inches  in 
diameter.     Near  the  pumps  in  the  boiler  room 


ceivers  being  provided  with  a  trap  for  the  pur- 
pose. The  auxiliary  exhaust  is  cross-connected 
with  the  main  exhaust  in  the  boiler  room,  with 
a  valve  in  the  ci'oss-connection,  so  that  when 
desired  the  main  exhaust  riser  can  be  used  to 
carry  off  the  exhaust  from  the  auxiliary  plant 
or  the  exhaust  from  the  main  engines  may  be 
utilized  in  part  in  the  auxiliary  or  secondary 
heater.  The  boiler-feed  pumps  can  be  con- 
trolled by  means  of  an  automatic  valve  inserted 
in  a  live-steam  supply  to  them,  the  valve  being 
actuated  by  the  level  of  water  in  the  heater. 

Among  the  accessories  of  the  plant  is  a  sys- 
tem of  compressed  air  pipes  with  five  outlets 
distributed  about  the  engine  room,  arranged 
for  %-inch  hose  connections  for  cleaning  pur- 
poses. The  air  is  furnished  at  70  pounds  pres- 
sure by  a  Westinghouse  compressor  connected 
with  a  receiver.  A  system  of  lubricating  oil 
pipes  has  also  been  installed,  including  an  oil 
purifier,  oil  reservoirs,  etc.  The  oil  is  dis- 
tributed by  air  pressure  furnished  by  the  air 
pump  above  mentioned,  the  oil  tanks  being 
placed  in  the  engine  room  basement.     The  en- 
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a  4-inch  line  carrying  Pittsfield  city  water  is 
connected  into  the  6-inch  suction,  so  that  the 
plant  may  receive  water  from  both  the  hot  and 
cold  wells  and  the  city  mains.  Ordinarily  a 
6x6x6-inch  Warren  duplex  pump  takes  the 
water,  discharges  it  in  a  4-inch  wrought-iron 
line  to  the  primary  heaters,  and  from  them  in 
a  brass  pipe,  to  the  auxiliary  feed-water  heater, 
which  is  a  2,000  horse-power  Cochrane  combina- 
tion open  feed-water  heater  and  purifier.  From 
this  the  water  is  taken  by  either  of  two  10x6x12- 
inch  Warren  pumps,  installed  in  duplicated, 
which  feed  to  the  boilers.  The  small  or  low- 
pressure  pump  can  also  discharge  directly  into 
the  Cochrane  "heater  and  the  boiler-feed  pumps 
can  also  receive  the  water  from  the  hot  and 
cold  wells  and  pump  either  directly  into  the 
boilers  or  through  the  primary  heaters,  and 
thence  into  the  boilers.  The  open  heater  re- 
ceives the  steam  from  the  exciter  units  and  the 
steam  pumps,  and  also  the  condensation  from 
the  heating  system  for  the  building  and  the 
drips  from  the  engine  receivers,  each  of  the  re- 


gine  room  is  spanned  by  a  15-ton  hand-power 
traveling  girder  crane. 

The  plant  was  designed  by  Mr.  Charles  K. 
Stearns,  of  Boston,  Mass.,  and  the  building  was 
erected  by  Messrs.  Dodge  &  Devanney,  of  Pitts- 
field. 


The  Hydraulic  Dredge,  "J.  Israel  Tarte," 
built  last  year  for  the  Canadian  Department  of 
Public  Works  by  the  Poison  Iron  Works  from 
the  designs  of  Mr.  A.  W.  Robinson,  has  been  at 
work  long  enough  to  demonstrate  its  success. 
It  has  a  steel  hull  160  feet  long,  42  feet  wide 
and  12 1/2  feet  deep,  and  has  a  power  plant  of 
1,500  horse-power.  It  was  designed  to  excavate 
a  channel  through  the  blue  clay  deposits  in  the 
St.  Lawrence  between  Montreal  and  Quebec, 
and  can  dredge  to  a  depth  of  50  feet,  if  neces- 
sary. The  clay  is  broken  up  by  a  patented  cut- 
ter, which  feeds  it  into  the  suction  pipe,  the 
main  pumps  being  used  solely  to  transport  the 
(fl-edged  material,  for  which  purpose  there  is  a 
36-inch  floating  discharge  pipe  2,000  feet  long. 


The  precipitation  of  iron  from  water  has 
been  for  some  time  the  cause  of  serious  trouble 
in  numerous  cities  which  have  taken  their  sup- 
plies from  filtered  or  ground  sources.  This 
precipitation  has  usually  been  accompanied  by 
a  heavy  growth  in  the  water  of  the  giant  bacte- 
rium known  as  Crenothrlx.  Such  was  the  case 
in  1878,  when  the  Tegel  water  supply  of  Berlin 
became  seriously  contaminated  by  the  precipi- 
tation of  flocculent  iron,  and  the  wells  sunk 
near  Tegel  Lake  had  to  be  abandoned  as  a 
source  of  supply.  A  similar  precipitation  of 
iron  brought  about  the  abandonment  in  1887 
of  a  set  of  sand  filters  which  derived  their 
water  from  the  river  Maas,  at  Rotterdam. 
During  the  last  ten  years  this  iron  bacterium 
has  caused  serious  trouble  in  numerous  cities 
both  in  America  and  in  Europe,  and  much  ex- 
pense has  been  involved  in  the  replacing  or 
treatment  of  the  supplies  affected.  Immediate 
practical  value  is  accordingly  attached  to  a 
paper  by  Mr.  Daniel  D.  Jackson  on  the  precipi- 
tation of  iron,  manganese  and  aluminum  by  bac- 
terial action,  recently  printed  In  the  "Journal" 
of  the  Society  of  Chemical  Industry,  of  which 
an  abstract  follows: 

Crenothrlx  occurs  chiefly  in  ground  waters, 
and  only  grows  with  rapidity  when  the  dis- 
solved oxygen  is  lacking  or  nearly  so,  and 
when  the  special  salts  which  it  precipitates  are 
present.  The  presence  of  much  organic  matter, 
the  absence  of  light,  and  the  presence  of  car- 
bonic acid  in  the  water  are  also  usual  condi- 
tions, and  seem  to  favor  the  growth  of  the 
organism. 

In  many  places  this  growth  has  occurred  in 
driven-well  tubes,  and  has  either  stopped  up 
the  tubes  or  has  been  carried  on  to  clog  the 
screens.  If  allowed  to  go  through  the  well 
screens,  it  has  made  the  waters  disagreeable 
in  appearance,  and  unflt  for  domestic  use  or  for 
industrial  purposes.  It  grows  rapidly  in  the 
bottoms  and  sides  of  filter  galleries  and  dug 
wells  and  in  the  dead  ends  of  pipes  where  the 
oxygen  dissolved  in  the  water  has  been  ex- 
hausted. Growth  may  also  take  place  in  the 
bottoms  of  ponds  which  have  become  stagnant. 

Partially  filtered  surface  waters  are  more 
subject  to  growths  of  Crenothrlx  than  other 
waters,  and  the  various  ground  waters  follow 
next.  The  Crenothrlx  found  in  brooks  and 
rivers  usually  comes  originally  from  other 
sources,  and  is  not  natural  to  the  streams 
themselves.  Surface  waters  are  comparatively 
free  from  the  organism  because  the  conditions 
for  growth  are  not  often  found  in  such  waters. 
The  presence  of  Crenothrlx  in  filtered  water 
means  improper  conditions  for  filtration,  lead- 
ing to  a  reduction  of  the  dissolved  oxygen  and 
causing  conditions  which  would  favor  the  re- 
duction and  solution  of  the  metallic  elements 
in  the  soil. 

The  growth  of  Crenothrlx,  wherever  it  oc- 
curs in  water,  causes  a  disagreeable  turbidity 
which  may  be  yellowish  white,  yellow,  rerl, 
brown,  or  black.  It  may-  be  stringy  in  appear- 
ance, but  usually  occurs  in  flocculent  masses, 
which  in  time  settle  to  the  bottom  of  the  bottle 
in  which  the  water  has  been  collected.  Under 
the  microscope  these  masses  are  shown  to 
consist  largely  of  an  organic  growth  composerl 
of  long  strings  of  bacteria  inclosed  in  a  gela- 
tinous sheath,  in  which  is  imbedded  the  pre- 
cipitated metallic  hydrate. 

There  are  three  species  of  the  genus  Creno- 
thrix.  The  common  species,  Crenothrlx  kiih- 
niana.  precipitates  Iron  hydrate,  and  is  con- 
sequently red  or  reddish  brown  in  appearance. 
The  second  is  less  common  and  less  widely 
known    among    botanists    and    bacteriologists. 
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It  w««  formerly  known  as  Leptothrix  ochracea, 
but  is  now  more  properly  called  CrenothrU 
ochrac«a.  This  species  precipitates  aluminum 
hydrate,  and  is  yellow  to  yellowish  white  in 
appearance.  Its  usual  color  is  that  of  ochre, 
as  it  nearly  always  precipitates  some  iron  with 
the  aluminum.  The  third  species,  Crenothrix 
manganifera,  is  rare  in  occurrence  and  has 
been  found  as  yet  in  but  two  places,  the  Ne- 
ponset  River  and  the  filter  galleries  which  sup- 
ply the  city  of  Newton,  Mass.  It  precipitates 
manganese  hydrate,  and  is  dark  brown  or  black 
in  appearance. 

There  are  several  points  of  interest  chem- 
ically in  the  analyses  of  the  materials  precipi- 
tated by  these  three  species.  The  analyses 
show  that  about  one-third  of  the  entire  dried 
precipitate  consists  of  the  special  oxide  which 
the  species  throws  down  in  the  form  of 
hydrate;  another  third  or  more  consists  of  or- 
ganic matter  and  is  chiefly  that  which  is  the 
living  portion  of  the  organism;  while  the  re- 
mainder, which  may  be  merely  accidental  and 
not  a  true  constituent,  is  largely  silica  and 
aluminum  silicate. 

Analyses  of  waters  which  contain  Crenothrix 
show  that  they  contain  salts  which  especially 
favor  the  growth  of  the  particular  species 
which  they  propagate.  For  example,  waters 
which  produce  Crenothrix  kiihniana  contain  a 
predominating  amount  of  iron,  while  alumi- 
num and  manganese  are  the  predominating 
metals  in  water  containing  the  ochracea  and 
manganifera  species  respectively. 

The  theoretical  conclusions  to  be  drawn  from 
a  study  of  this  subject  are: 

(1)  E:ach  of  the  three  Species  seems  to  use 
a  selective  power  in  precipitating  the  special 
oxide  ascribed  to  it,  and  about  one-third  of  its 
dry  weight  is  composed  of  the  oxide  selected, 
whether  it  be  of  iron,  manganese  or  aluminum. 

(2)  Crenothrix  kiihniana  is  very  common, 
t>ecause  iron  in  quantity  is  a  common  constitu- 
ent of  water;  Crenothrix  ochracea  is  rather  un- 
common, because  aluminum  sulphate  or  alumi- 
num combined  with  carbonic  acid  and  organic 
matter  is  uncommon  in  water;  Crenothrix  man- 
ganifera is  very  rare  because  manganese  sel- 
dom occurs  in  sufficient  quantity  in  water  to 
produce  any  very  noticeable  growth  of  the 
organism. 

(3)  The  growth  of  all  three  species  is  due  to 
the  lack  of  oxygen,  with  a  consequent  reducing 
action  in  the  soil  or  water.  This  reducing  ac- 
tion may  be  produced  by  stagnation  in  the  bot- 
toms of  ponds  or  by  improper  or  too  rapid  fil- 
tration in  wells  or  filter  galleries,  thus  causing 
the  solution  of  iron,  manganese  or  aluminum 
from  the  soil.  These,  combined  with  organic 
matter,  seem  to  furnish  the  food  material  for 
the  organisms,  while  the  oxides  of  iron,  man- 
ganese or  aluminum  which  are  precipitated  in 
their  gelatinous  sheaths  are  the  dross  of  the 
operation. 

As  practical  suggestions  leading  to  the  pre- 
vention of  the  growth  of  the  organism  the  fol- 
lowing are  offered: 

(1)  Keep  the  water  of  wells  and  filter  gal- 
leries as  thoroughly  aerated  as  possible,  and 
blow  off  the  dead  ends  of  pipes  frequently  when 
there  is  danger  of  the  loss  of  dissolved  oxygen. 
The  Crenothrix  in  the  latter  case  Ukes  its  iron 
from  the  pipes  themselves. 

(2)  Avoid  driving  wells  through  large  depos- 
its of  peaty  matter. 

(3)  Avoid  driving  wells  or  filter  galleries  too 
close  to  the  shores  of  ponds  or  streams  having 
large  deposits  of  organic  matter  on  their 
banks. 

(4)  Avoid  pumping  too  heavily  from  any 
wells  or  filter  galleries,  as  the  conditions  are 
often  thus  produced  which  are  favorable  to 
disastrous  growths  of  Crenothrix. 


Scrubbers  for  Preparing  Water  for  Filtration. 

Abstract  of  a  paper  presented  to  the  American  Water- 
Works  Association  by  Mr.  P.  A.  Malgnen,  Assoc.  Am. 
Soc.  C.   E. 


More  than  twenty  years  ago  the  writer  be- 
came convinced  that  however  well  plain  sand 
filters  might  work  at  slow  rates  with  a  com- 
paratively clear  influent,  they  were  unsuccess- 
ful when  the  applied  water  was  dirty  or  the 
rate  was  high.  His  first  plan  was  to  protect 
the  sand  against  mud  by  an  artificial  mem- 
brane serving  as  a  substitute  for  the  "schmutz- 
decke"  of  a  natural  filter,  and  this  was  found 
to  be  satisfactory  except  when  the  applied 
water  was  very  roily.  Settling  ponds  were 
considered  undesirable  on  account  of  the 
growth  of  algae  and  fish  in  them,  and  decan- 
tation  in  long,  narrow  channels  would  not 
intercept  the  fine  suspended  matter.  Recourse 
was  therefore  had  to  experience  gained  in  re- 
moving the  fine  suspended  carbonate  of  lime 
from  water  which  had  received  a  softening 
treatment. 

The  first  principle  which  such  experience 
establishes  is  that  In  decantatlon  the  shal- 
lower the  stratum  of  water  the  more  effec- 
tive the  work.  The  second  principle  is  that 
the  alternate  expansion  and  contraction  of  the 
water-way  will  cause  settling  of  solid  matter. 
This  is  occasionally  seen  on  a  large  scale  be- 


Wa+«r    Scrubber 


miiM  wicono. 


low  the  piers  of  a  bridge,  where  the  material 
in  suspension  In  the  water  In  the  narrowed 
channel  at  the  piers  Is  deposited  lower  down 
stream  as  sandbars  when  the  velocity  is 
checked  in  the  more  open  channel.  The  third 
principle  is  that  some  other  means  than  decan- 
tatlon must  be  employed  to  eliminate  the  light- 
est particles  from  water.  This  is  shown  in  the 
separation  of  ores  by  washing  them  down  a 
channel  crossed  by  depressions  or  troughs 
varying  in  cross  section,  the  smallest  being  at 
the  top  of  the  channel.  In  such  an  apparatus 
the  material  Is  sorted  into  several  sizes,  the 
largest  pieces  in  the  smallest  trough,  but  there 
are  nevertheless  particles  too  light  to  be  pre- 
cipitated and  these  float  away. 

The  application  of  these  principles  requires 
an  apparatus  different  from  the  common  Idea 
of  a  decanting  tank.  The  latter  has  usually  a 
series  of  vertical  or  Inclined  baffle  plates  and 
the  water  passes  alternately  below  and  above 
them.  In  this  arrangement  there  may  be  a 
few  small  nooks  where  a  little  sediment  can 
settle,  but  as  the  velocity  of  the  water  is  prac- 
tically the  same  throughout  Its  passage  there 
Is  no  reason  why  more  sedimentation  should 
occur  in  one  place  than  another. 

In  the  sedimentation  tower  devised  by  the 
writer  the  principles  outlined  above  have  been 


applied  so  as  to  avoid  the  defects  of  the  usual 
type  of  construction.  The  water  enters  at  A, 
In  the  diagram,  descends  as  shown  by  the  ar- 
rows, and  then  rises  through  a  nest  of  cones. 
The  bottom  of  each  cone  has  %-inch  holes  ar- 
ranged around  Its  periphery  and  an  opening  of 
2  or  3  Inches  in  the  apex.  The  bottom  and  coni- 
cal plates  have  a  rubber  gasket  at  their  joint. 
The  water  strikes  the  horizontal  base  of  the 
cone,  travels  sideways  to  the  holes  M,  follows 
the  inclined  surface  NL  and  then  emerges 
from  the  hole  In  the  apex. 

A  modification  of  this  same  Idea  is  employed 
In  the  scrubber  for  the  preparation  of  water 
for  filtration  and  in  general  to  separate  mat- 
ters In  suspension  from  the  liquids  in  which 
they  are  held.  Instead  of  the  expensive  metal 
cone,  only  applicable  to  small  apparatus,  plates 
or  slates  are  arranged  as  shown  in  the  dia- 
gram and  the  Intervening  space  filled  with 
broken  stone,  slag  or  coke,' not  less  than  IM: 
inches  in  size.  The  water  entering  at  A  rises 
through  these  obstacles,  which  cause  it  to  flow 
In  various  directions,  sometimes  throttling  It 
and  at  other  times  allowing  room  for  eddies 
and  sedimentation.  There  also  seems  to  be 
some  sort  of  attraction  exerted  by  the  large 
particles  on  those  of  smaller  size.  When  the 
accumulation  of  sediment  Is  sufficient  to  inter- 
fere with  the  working  of  the  scrubber,  the 
valve  TJ  is  opened  and  the  deposits  flushed  out. 
The  very  light  particles  which  would  either 
choke  a  sand  filter  or  go  through  it  are  inter- 
cepted by  an  elastic  layer  of  sponge,  peat  or 
excelsior  on  the  top  of  the  scrubber. 

Some  of  the  results  attained  with  these 
scrubbers  are  shown  by  the  following  figures: 

Scrubber  A  was  operated  from  September  5 
to  November  16,  1901,  at  an  average  rate  of 
63,000,000  gallons  per  acre  daily,  during  which 
time  the  (silica)  turbidity  was  reduced  from 
15.4  to  2.8,  or  78.3  per  cent.,  and  the  bacteria 
from  3,088  to  175,  or  98  per  cent.  More  de- 
tailed figures  of  other  runs  are  given  In  the 
accompanying  table. 

Results  Obtained  with   Scrubber  A    in   1901. 

From    April  25  June  6  Aug.    8 

To    June    5  Aug.  8  Aug. -28 

No.  of  days 41  63  20 

Rate;  mil.  gals 57  66  «4 

Turbidity,  before 31  18  16 

after   10  4  6 

"          removal,  per  cent.          68  78  63 

Bacteria,    before 3,700  1,800  2,000 

after   400  180  180 

"          removal,  per  cent.          89  90  91 

Scrubber  B,  during  a  run  from  September 
13  to  November  16  at  an  average  rate  of  64,- 
600,000  gallons,  reduced  the  turbidity  from  13 
to  1.09,  93  per  cent.,  and  the  bacteria  from  3,117 
to  131,  95  per  cent. 

Scrubber  D  was  operated  for  a  time  at  the 
rate  of  123,000,000  gallons,  and  at  this  high  rate 
the  turbidity  was  reduced  on  an  average  from 
18.4  to  2.9,  84  per  cent.,  and  the  bacteria  from 
2,042  to  181,  91.1  per  cent. 

An  examination  of  the  results  with  these 
scrubbers,  all  working  with  a  loss  of  head  not 
exceeding  2  feet,  shows  a  constantly  high  re- 
moval of  the  bacteria  owing  to  some  function 
of  the  apparatus  not  yet  clearly  understood. 
It  may  be  biological  or  physical  or  both;  all 
that  can  be  done  now  is  to  call  attention  to  the 
fact  and  leave  Its  explanation  to  be  deter- 
mined by  further  investigation. 


An  Aerial  Tramway  4,200  feet  long  and  hav- 
ing a  difference  in  elevation  of  '2,100  feet  be- 
tween terminals  has  been  built  at  Deep  Gulch, 
Colo.,  for  the  American  Gold  Mining  Company 
by  the  A.  Leschen  &  Sons  Rope  Company. 
There  are  two  supporting  cables,  one  of  1 V6 
inches  diameter  for  the  loaded  buckets  to  come 
down  on,  and  the  other  of  1-inch  for  the  emp- 
ties; the  endless  hauling  rope  Is  %-Inch.  The 
tramway  carries  both  men,  supplies  and  ore. 


July  26,  1902. 
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Self-Purification  in  the  Sudbury  River. 
Abstract  of  a  paper  by  A.  G.  Woodman,  C.  E.   A.  Wins- 
low  and  I'aul  Hansen  In  the  "Technology  Quarterly" 
for  June. 


The  Sudbury  River,  in  the  eastern  part  of 
Massachusetts,  furnishes,  in  some  respects,  a 
particularly  favorable  opportunity  for  the  study 
of  self-purification.  Of  its  total  watershed  of 
164  square  miles,  the  upper  portion,  including 
94  square  miles  of  steep  and  hilly  country,  is 
used  as  the  source  of  part  of  the  water  supply 
for  the  Metropolitan  District  of  Boston.  The 
Legislative  Act  under  which  this  water  priv- 
ilege was  granted  provided  that  1,500,000  gal- 
lons of  water  per  day  should  be  allowed  to 
flow  past  the  lowest  point  at  which  water  was 
taken  by  the  city;  and  in  dry  weather  the  flow 
of  the  river  immediately  below  scarcely  ex- 
ceeds this  amount.  From  the  reservoir  of  the 
Metropolitan  Water-works  to  the  village  of 
Saxonville,  the  stream  is  practically  unpolluted, 
except  at  times  of  very  heavy  rain.  At  Saxon- 
ville it  is  dammed  to  furnish  power  for  the 
Saxonville  Mills,  and  from  the  mill  grounds  it 
flows  off,  heavily  charged  with  manufacturing 
wastes.  Measurements  of  these  waste  liquors, 
made  by  the  Massachusetts  State  Board  of 
Health  in  1900  and  1901,  showed  their  amount 
to  be  30,000  gallons  per  day,  and  this  may  now 
have  increased  somewhat  on  account  of  en- 
largements in  the  mills.  The  wastes,  when 
studied  by  the  Board,  were  made  up  of  about 
21,000  gallons  of  wool-scouring  liquor,  7,000  gal- 
lons of  dye  liquor,  and  2,000  gallons  of  yarn- 
washing  liquor. 

Besides  the  manufacturing  wastes  from  the 
uiills,  a  certain  small  amount  of  domestic  sew- 
age probably  enters  the  river  from  the  village 
of  Saxonville.  Below  the  village,  however,  be- 
yond Station  10,  the  stream  flows  for  16  miles 
to  the  town  of  Concord  without  any  appreciable 
additional  pollution.  For  the  first  3  miles  be- 
low Saxonville  it  rung  rather  rapidly,  in  places 
perhaps  at  a  rate  above  2  miles  per  hour.  Be- 
yond Station  9  the  river  enters  the  Wayland 
and  Sudbury  meadows,  and  for  the  rest  of  its 
course  winds  sluggishly  along  through  a  weedy 
channel  with  a  speed  of  not  over  %  mile  per 
hour.  There  are  no  dwellings,  with  the  ex- 
ception of  half  a  dozen  summer  camps  in  the 
proximity  of  the  river,  in  all  this  distance;-  and 
it  is  entered  by  only  a  few  small  tributary 
brooks. 

We  have,  then,  in  the  Sudbury  River,  during 
the  dry  season,  a  small  stream  polluted  at  a 
single  point  to  an  extent  of  about  2  per  cent. 
of  its  total  volume  by  a  liquid  three  to  five 
times  as  strong  as  ordinary  city  sewage.  For 
16  miles  below  this  point  no  additional  pollu- 
tion enters,  and  (at  times  of  low  water)  com- 
paratively little  dilution  occurs.  For  most  of 
this  distance  the  flow  is  very  sluggish,  and  the 
conditions  of  self-puriflcation  decidedly  favor- 
able. •  The  report  of  the  Massachusetts  State 
Board  of  Health  upon  the  sanitary  condition 
of  the  Sudbury  and  Concord  Rivers,  May,  1901, 
contains  analyses  of  samples  taken  from  seven 
points  between  Saxonville  and  Concord  on  Aug- 
ust 15,  1900,  from  eight  points  on  August  29, 
1900,  and  from  flve  points  on  February  27, 
J 901.  In  general,  these  analyses  showed  a 
marked  puriflcation;  and  in  commenting  upoil 
them  the  engineer  of  the  Board  noted  that  near 
the  outlet  of  Kurd's  Pond,  4  miles  below  the 
Saxonville  dam,  half  the  pollution  as  measured 
by  free  and  albuminoid  ammonia  disappeared, 
and  that  at  Canal  Bridge,  7%  miles  below  the 
dam,  practically  all  evidence  of  pollution  was 
removed.  No  bacteriological  analyses,  and  no 
determinations  of  dissolved  oxygen,  were  made 
upon  these  samples.  The  object  of  the  present 
investigation  was  to  extend  the  study  of  the 
State    Board   of  Health   by    making   complete 


chemical  and  bacteriological  analyses  of  a  more 
extended  series  of  samples  taken  at  the  time 
of  minimum  flow  of  the  stream,  when  the  con- 
ditions for  the  study  of  self-puriflcation  are 
most  favorable. 

All  field-work  and  collection  of  samples  has 
been  done  by  Messrs.  Winslow  and  Hansen;  all 
chemical  work  by  Mr.  Woodman;  and  all  bac- 
teriological work  by  Mr.  Winslow.  For  the 
conclusions  the  authors  are  alike  responsible. 

The  first  set  of  samples,  ten  in  number,  were 
collected  October  25,  1901,  the  first  sample,  at 
Concord,  being  taken  at  11  A.  M.,  and  the  last, 
above  the  Saxonville  dam,  about  8  P.  M.  Sta- 
tion 1  was  about  16  miles  below  the  dam  and 
just  above  the  first  houses  of  the  town  of 
Concord;  Station  2  was  at  the  outlet,  and  Sta- 
tion 3  at  the  inlet,  of  Fairhaven  Bay,  the  only 
considerable  pond  on  this  part  of  the  stream; 
Stations  4  to  7  were  at  points  2  or  3  miles 
apart  in  the  course  of  the  stream  through  the 
meadows;  no  sample  was  taken  at  Station  8 
on  this  first  day;  stations  9  and  10  were  at 
bridges,  respectively  2.7  miles  and  3,000  feet 
below  the  Saxonville  dam;  no  sample  was  taken 
on  this  day  at  Station  11,  150  feet  below  the 
entrance  of  the  raceway  from  the  mill;  Station 
12  was  in  the  mill-pond,  just  above  the  dam. 
One  week  later,  November  1,  a  second  set  of 
samples  was  taken,  covering  all  the  twelve 
stations,  but  in  the  inverse  order,  beginning  at 
Saxonville  at  9  A.  M.  and  ending  at  Concord 
at  5  P.  M.  The  weather  on  both  days  was 
clear,  except  for  a  shower  in  the  afternoon  of 
November  1,  beginning  about  3  P.  M.;  and  lor 
several  weeks  previously  there  had  been  very 
little  rain.  The  temperature  of  the  water  was 
taken  on  the  second  day  and  varied  only  be- 
tween 11  and  12  degrees  Centigrade,  except  at 
Station  11,  just  below  the  mill,  where  it  was  18 
degrees.  It  was  not  possible  to  make  measure- 
ments either  of  the  amount  of  water  fiowing 
in  the  river  or  of  the  velocity.  As  regards  the 
latter  point,  however,  it  is  certain  that  %  mile 
per  hour  would  be  an  outside  estimate  of  the 
speed  below  Station  8.  At  each  station  three 
samples  were  taken,  one  for  bacteriological 
analysis,  "one  for  chemical  analysis,  and  one 
for  the  determination  of  the  dissolved  oxygen; 
and  each  sample  was  collected  in  three  por- 
tions, from  each  side  and  from  the  center  of 
the  stream.  Inspection  at  the  time  of  taking 
the  samples  showed  the  existence  of  pollution 
evident  to  the  eye  above  Station  6,  but  no 
farther  down  the  river.  At  Station  11  the 
stream,  which  had  almost  all  passed  through 
the  mill,  was  highly  discolored  with  dye  liquor 
and  very  offensive.  At  Station  10  the  milky 
look  had  somewhat  disappeared,  but  the  water 
was  obviously  foul;  and  between  this  point, and 
Station  9  the  stream  flowed  swiftly  over  a  bed 
of  rocks  largely  overgrown  with  Leptomitus, 
or  some  other  sewage  fungus.  Between  Sta- 
tions 9  and  7  the  speed  of  the  river  slackened, 
and  an  opportunity  was  furnished  for  sedimen- 
tation. At  Station  6  the  last  ocular  evidence 
of  contamination  was  noticed,  consisting  of  a 
considerable  amount  of  flocculent  suspended 
material  in  the  water. 

The  analysis  of  the  bacterial  samples  was 
begun  on  the  evening  of  collection.  Gelatin 
plates  were  made  in  duplicate  and  kept  at 
room  temperature,  and  agar  plates  were  made 
and  incubated  at  37  degrees  to  give  some  idea 
of  the  proportion  of  thermophiles  present.  The 
agar  plates  were  counted  after  18  hours,  the 
gelatin  plates  after  60  hours.  Four  or  five 
portions  of  each  sample  were  incubated  in  dex- 
trose broth  to  determine  the  presence  of  bacillus 
coli.  In  the  first  set  of  samples  portions  of 
1  cubic  centimeter,  1/10,  1/100,  and  1/1000,  and 
in  the  polluted  portions  of  the  river,  of  1/10000 
cubic  centimeter  were  used.    In  the  second  set 


of  samples,  a  definite  portion  was  selected  for 
each  station,  1/100  for  Stations  10  and  11,  1/10 
for  Stations  8  and  9,  and  1  cubic  centimeter 
for  the  other  points,  and  five  duplicate  tubes 
were  inoculated.  Prom  the  tubes  showing  fer- 
mentation of  dextrose,  litmus-lactose-agar 
plates  were  made;  and  if  red  colonies  appeared, 
three  were  fished  from  each  plate  and  sub- 
cultures made.  Only  those  organisms  giving 
typical  reactions  in  dextrose  broth,  milk,  nitrate 
solution  and  peptone  solution,  in  the  gelatin 
stab  and  on  the  agar  streak,  were  considered 
to  be  colon  baciill. 

The  methods  of  chemical  analysis  followed 
were  in  the  main  similar  to  those  employed  in 
the  systematic  examination  of  water  supplies 
by  the  Massachusetts  State  Board  of  Health. 
They  are  quite  fully  described  In  published  re- 
ports of  the  Board,  and  it  will  be  necessary  to 
mention  specifically  only  a  few  minor  points. 

The  chemical  analysis  was  begun  on  the 
morning  following  the  collection  of  the  samples. 
A  portion  of  the  sample  was  filtered  through 
washed  Swedish  filter  paper,  and  the  filtered 
water  was  used  for  the  determination  of  resi- 
due on  evaporation,  oxygen  consumed,  and 
color.  The  albuminoid  ammonia  was  deter- 
mined on  both  the  filtered  and  unfiltered  water, 
thus  giving  the  amount  in  solution  and  sus- 
pension. 

Color  was  determined  by  comparison  with 
natural  water  standards,  and  Is  expressed  In 
terms  of  the  standard  ammonia  solution. 
Nitrites  were  estimated  by  Ilosvay's  modifica- 
tion of  the  Griess  method  after  decolorizatlon 
with  milk  of  alumina.  Oxygen  consumed  was 
determined  by  Kubel's  hot  acid  method,  adding 
the  reagents  cold  and  boiling  for  flve  minutes. 
Oxygen  dissolved  was  determined  by  Winkler's 
method  on  special  samples  collected  at  the 
same  time  as  the  samples  for  the  main  analysis. 

In  a  general  way,  the  pollution  was  not  so 
great  with  the  set  of  samples  collected  on 
October  25  as  with  the  set  of  November  1; 
however,  this  apparent  difference  is  partly  due 
to  the  absence,  in  the  first  set,  of  a  sample 
for  Station  11,  where  the  pollution  would  nat- 
urally be  expected  to  be  at  its  maximum.  An- 
other striking  feature  is  the  absence  of  the 
factor  which  usually  proves  the  most  valuable 
indicator  of  pollution,  the  free  ammonia.  This 
is  no  doubt  due  to  the  peculiar  nature  of  the 
contaminating  material,  one  entirely  different 
from  house  sewage,  in  that  it  decays  only  slow- 
ly. For  this  reason  this  particular  case  is  in 
some  ways  better,  in  some  ways  worse,  than 
might  have  been  desired.  On  the  one  hand, 
a  factor  usually  relied  upftB  -for  convicting 
evidence  is  removed;  on  the  other,  the  changes 
taking  place  in  such  material  are  probably  more 
prolonged  than  those  which  affect  domestic  sew- 
age, and  are  therefore  more  readily  followed 
and  studied.  Further,  the  Saxonville  sewage 
did  not  very  notably  increase  the  chlorine  con- 
tent of  the  water,  the  nitrogen  present  as 
nitrites,  or  the  organic  matter  oxidized  by 
potassium  permanganate. 

The  albuminoid  ammonia  curves  show  a  rise 
on  both  days,  with  a  maximum  at  the  station 
nearest  the  mill.  From  this  point  the  amount 
of  albuminoid  ammonia  decreases  gradually,  the 
last  point  at  which  an  excess  Is  noted  being 
Station  7.  The  "suspended"  albuminoid  am- 
monia drops  still  more  quickly,  and  shows  a 
more  regular  change,  a  fact  due,  no  doubt,  to 
the  direct  and  constant  influence  of  sedimenta- 
tion, assisted  possibly  by  the  filtering  effect  of 
weeds  or  sedges.  The  residue  and  hardness 
show  a  somewhat  similar  relation,  with  the 
important  difference  that  the  fixed  residue  and 
hardness  do  not  return  quite  to  the  normal  in 
the  whole  length  of  the  river,  being  perhaps 
added  to  by  leakage  of  ground  water  along  the 
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course  of  the  river.  The  very  marked  excess 
on  the  second  day.  however,  disappeared  below 
Station  8. 

The  irregular  fluctuations  of  the  nitrates  are 
somewhat  hard  to  understand.  The  rise  at 
Station  10,  with  a  subsequent  decrease,  is  evi- 
dent in  both  curves;  and  the  fall  at  Station  11, 
on  the  second  day,  is  interesting  as  suggesting  a 
reduction  of  the  nitrate  normally  present  in  the 
water.  The  dissolved  oxygen  shows  the  pollu- 
tion and  seU-puriflcation  very  clearly.  A  strong 
decrease  on  November  1,  and  a  slight  decrease 
on  October  25,  are  followed  by  a  gradual  rise, 
reaching  the  normal  between  Stations  ti  and 
7,  this  region  seems  to  be  the  crucial  point  of 
the  chemical  puriflcation. 

Bacteria  per  Cubic  Centimeter. 


Series  I,  Oct.  :U. 


Stattoa. 
1 

S 

4 

5 

« 

7 

8 

» 

10  ■ 
U 
12 


Uelatln. 

•M  itg. 

180 

3UU 

T70 

4,380 

6.400 

8.100 

7.100 

17.000 
6.000 


Agar. 
37  deg. 

3;t 

S6 
27 
44 

70 
130 


Series  11,  Nov.  1. 


61 U 
1.40O 


320 


Uelatln, 

20  deg. 

170 

390 

720 

1,320 

1.890 

1.900 

2,900 

4.600 

73.000 

33.000 

150,000 

160 


Agar, 
37  deg. 
18 
29 
29 
37 
39 
72 
71 
43 
870 

4,aoo 

8,200 
465 


The  results  of  the  bacteriological  analysis- 
are  very  instructive.  The  total  number  of  bac- 
teria present  in  the  water,  as  determined  by 
growth  on  gelatin  at  20  degrees,  rose  from  one 
or  two  hundred  to  many  thousand;  a  compari- 
son of  the  figures  for  Stations  9  and  10  on  the 
two  dates  showing,  as  do  the  chemical  results. 
that  tiie  pollution  was  much  greater  on  Novem- 
ber 1  than  on  October  25.  That  the  fact  that  on 
both  occasions  Station  10  gave  lower  numbers 
than  Station  9.  may  be  due  to  the  fact  that  a 
small  spring  feeds  the  river  at  the  former 
place.  The  pollution,  as  measured  by  the  bac- 
teria, is  evident  as  far  down  as  Station  3.  con- 
siderably below  the  point  at  which  the  chemical 
purification  appears  to  be  complete.  The  ther- 
mopbiles.  as  measured  by  the  growth  on  agar 
at  37  degrees,  show  a  similar  increase, 
but  their  disappearance  in  the  river  is 
more  rapid,  the  numbers  reaching  about 
their  normal  values  at  Station  6  on  the 
first  day.  and  at  Station  8  on  the  second. 
The  examination  of  the  samples  for  the  colon 
bacillus,  on  the  first  day.  showed  that  organism 
to  be  present  in  1/100  cubic  centimeter  at  Sta- 
tion 10.  and  in  1  cubic  centimeter  below  that 
point  to  Station  6.  At  Station  5  it  happened 
that  it  was  isolated  from  1/10  cubic  centimeter 
and  not  from  the  whole  cubic  centimeter  ex- 
amined; below  that  point  it  was  not  found.  On 
the  second  day  a  certain  dilution  was  chosen. 
and  five  duplicate  samples  examined.  Bacillus 
coll  was  present  four  times  out  of  five  in  1/100 
cubic  centimeter,  at  Station  11,  but  not  at  all 
In  that  quantity  at  Station  10.  It  was  found 
in  a  majority  of  cases  in  1/10  cubic  centimeters 
at  Station  8  and  9.  It  appeared  in  a  large  ma- 
jority of  the  single  cubic  eenliaieters  examined 
from  StuUons  5,  6  and  7;  In  two  Limi  out  of 
five  at  StattOB  4,  mad  in  one- owe  out  of  five 
at  SUtion  t;  mot  at  all  at  Stations  1  and  3. 

To  mttamnfme:  The  sewage  of  the  Baxon- 
Tllle  Mills,  on  the  days  observed,  introduced 
Into  the  Sudbury  River  a  considerable  amount 
of  nitrogenous  matter  In  the  form  of  albumi- 
noid ammonia,  a  considerable  amount  of  min- 
ora) matter  appearing  mainly  as  fixed  residue 
and  hardness,  and  great  numbers  of  bacteria, 
many  of  them  thermophlles  with  some  Intes- 
tinal hacllli.  During  the  6  miles  between  Sta- 
tions II  and  7,  organic  pollution  decreased  and 
practically  disappeared,  at  first  rapidly,  later 
more  gradually.  The  thermophilous  bacteria 
were  removed  during  the  same  period.  The 
total  numljer  of  I>acterla  present  was  also  great- 
ly reduced,  but  remained  distinctly  above  the 
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normal  during  the  sluggish  flow  of  the  stream 
to  Station  4,  4  miles  below.  The  colon  bacillus 
also  persisted  in  appreciable  numbers  down  to 
Station  4. 

It  appears,  then,  that  under  certain  condi- 
tions bacteria,  and  even  intestinal  bacteria,  may 
persist  in  a  stream  after  self-purification  from 
organic  material  has  been  effected;  and  that 
they  may  be  found,  even  in  a  very  sluggish 
stream,  at  a  distance  of  10  miles  below  their 
point  of  entrance. 


A  Concrete  Dam  Near  London,  Ontario. 


The  construction  of  a  concrete  dam  across 
the  Thames  River  at  Springbank,  Ontario,  is 
described  in  a  paper  by  Mr.  J.  A.  Heaman,  re- 
cently read  before  the  Canadian  Society  of 
Civil  Engineers.  The  dam  furnishes  power  for 
the  London  water-works,  and  was  built  to  re- 
place a  timber  cribwork  and  pile  stn.icture 
which  had  been  washed  out.  The  latter  was 
built  in  1878  and  needed  constant  attention  to 
keep  it  safe  and  watertight.  In  the  spring  an 
ice  jam  usually  occurs  at  a  railroad  bridge  a 
few  miles  above  the  dam,  and  the  failure  of 
the  old  dam  is  ascribed  to  large  cakes  of  ice 
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raised  to  a  height  of  4  feet  above  the  crest  of 
the  dam,  and  it  is  stated  that  these  flashboards 
can  be  put  in  position  with  9  inches  of  water 
going  over  the  crest.  The  sluiceway,  which  is 
at  the  further  end  of  the  dam  from  the  flume 
and  wheelpit,  is  about  7  feet  lower  than  the 
dam.  The  sluiceway  is  in  two  parts,  each  24 
feet  wide  and  separated  by  a  concrete  pier  6 
feet  thick  at  the  top.  Stop  logs  12  inches 
square  are  used  to  raise  the  crest  of  the  spill- 
way to  any  desired  level.  .  Below  the  dam  a 
timber  apron  was  constructed  of  round  timber, 
green  pine  and  elm  being  used  for  this  purpose. 
The  logs  were  framed,  notched  and  gained  to- 
gether, drift-bolted  at  all  intersections  and 
through-bolted  at  ends  of  timber,  with  %  inch 
bolts.  Timbers  running  across  stream  were 
not  less  than  24  feet  long,  and  were  laid  so  as 
to  break  joint.  The  other  timbers  were  In  one 
length,  and  drift  bolts  of  %  inch  square  iron 
were  driven  through  three  timbers  on  every 
course.  The  last  row  of  sleepers  or  covering 
sills  were  flattened  to  grade  lines  to  receive  the 
two  thicknesses  of  2-inch  elm  planking.  Be- 
low the  apron  a  filling  of  stone,  hand  placed 
and  bonded,  was  put  in. 

During  the  construction  of  the  dam,  although 
the  season  was  favorable  for  operations  on  the 
Thames  River,  the  contractor  suffered  consider- 
able loss  by  repeated  failures  of  his  coffer- 
dams and  temporary  works.  The  main  coffer- 
dam consisted  of  two  thicknesses  of  2-inch 
sheet  piling  resting  against  a  framework  of 
two  rows  of  piles  cross-braced  together  and 
further  reinforced  by  long  diagonal  piles 
braced  against  the  top  of  the  sheet  piling.  In 
the  deepest  portions  the  two  rows  of  piles 
were  replaced  with  stone-filled  cribwork.  On 
the  water  side  of  the  sheet  piling  were  placed 
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coming  down  from  this  jam  when  the  water 
was  not  sufliciently  high  to  carry  them  clear  of 
the  dam.  These  cakes  gradually  loosened  the 
planking  of  the  cribwork  and  the  filling  then 
washed  out,  after  which  the  piles  were  either 
broken  or  washed  away. 

The  new  dam  is  about  350  feet  long  and 
about  19  feet  in  height  above  the  foundation, 
which  is  a  clay  hardpan,  except  in  one  place 
where  a  vein  of  loose  gravel  was  consolidated 
by  ramming  dry  concrete  into  it.  The  dam  was 
built  in  sections  about  50  feet  long  with  joints 
of  sheet  iron  covered  with  a  coating  of  sand 
and  pitch  to  allow  for  expansion  and  contrac- 
tion. It  was  built  of  the  heavy  section  shown 
in  the  illustration  because  of  the  danger  from 
ice  In  the  spring.  The  first  class  concrete, 
which  was  used  In  the  exposed  part  of  the  work 
consisted  of  1  part  of  Portland  cement,  3  parts 
sand,  4  parts  screened  gravel  and  2  parts 
broken  stone.  Second  class  concrete  was  of  the 
proportions  1:3:5:3.  In  the  second  class  con- 
crete stones  averaging  9  inches  in  diameter 
were  set  by  hand  as  the  work  lirogressed. 
The  ontside  faces  of  the  concrete  were  care- 
fully floated  with  steel  trowels  before  perma- 
nent setting  had  taken  place. 

By  means   of  flashboards  the  water  can  be 


two  rows  of  barrels  filled  with  sand.  The  piles 
and  sheet  piling  were  nearly  all  driven  by  a 
heavy  maul  operated  by  hand.  The  Inadequacy 
of  this  construction  was  frequently  shown  by 
a  portion  of  the  dam  washing  away. 

The  concrete  arched  flume  carrying  the 
water  to  the  wheelpit  is  about  75  feet  long, 
and  has  a  section  shown  in  the  accompanying 
cut.  Nearly  250  feet  of  concrete  retaining  wall 
was  built  at  the  same  time  with  the  dam.  It  is 
estimated  that  3,541  cubic  yards  of  first  clasS' 
concrete  were  laid  at  $5.50  per  yard,  and  2,605 
cubic  yards  of  second  class  concrete  at  $5.00 
per  yard.  The  cost  of  the  whole  work  was 
$44,050.  Mr.  John  M,  Moore  was  the  engineer 
in  charge  of  construction,  with  Mr.  John  Ken- 
nedy  as  consulting  engineer. 


The  Belated  Publication  of  Municipal  Re- 
ports has  probably  never  been  equalled  by  the 
record  recently  made  by  the  city  of  New  York. 
In  the  official  journal  of  that  city  for  July  21 
there  has  just  been  printed  the  report  of  the 
commissioner  of  public  works,  Genera!  Collis. 
for  the  last  quarter  of  1897.  Another  New 
York  document  that  should  have  appeared 
long  ago  but  has  not  is  the  Water  Bureau  re- 
port for  1901. 
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Improvement   of  the  Mersey  and  Irwell  Rivers, 
England. 


The  purification  of  trade  wastes  which  has 
been  effected  through  the  efforts  of  the  Mersey 
&  Irwell  Joint  Committee,  organized  ten  years 
ago  in  order  to  prevent  the  serious  pollution 
of  those  rivers,  is  a  matter  of  considerable  in-, 
terest  to  sanitary  engineers  in  this  country  as 
well  as  abroad,  particularly  as  an  example  of 
some  features  of  a  system  of  river  control  sug- 
gested at  the  Washington  convention  of  the 
American  Society  of  Civil  Engineers.  In  the 
recently  issued  report  of  Mr.  R.  A.  Tatton,  M. 
Inst.  C.  E.,  chief  inspector  of  the  committee, 
the  present  condition  of  the  watershed  is  clear- 
ly presented.  Of  a  total  of  445  manufacturing 
establishments  where  purification  works  are 
necessary,  294  have  efficient  sewage  treatment 
plants,  139  have  plants  not  regarded  by  Mr. 
Tatton  as  efficient,  5  have  works  being  con- 
structed and  7  have  adopted  no  method  of  treat- 
ment, In  which  the  last  class  two  years  ago 
there  were  17.  It  is  stated  that  among  those 
works  not  regarded  as  efficient  there  are  many 
where  the  surroundings  are  too  limited  to  allow 
of  an  efficient  plant  being  Installed.  Of  the  294 
establishments  having  efficient  disposal  plants 
there  are  84  dye  works,  54  bleach  works,  44 
woolen  mills,  37  print  works,  18  paper  works, 
14  chemical  works  and  a  smaller  number  of 
industries  of  other  classes.  In  addition  to  these 
445  works  there  are  about  250  more,  which 
drain  into  public  sewers  and  the  waste  waters 
of  which  are  dealt  with  by  the  local  authorities. 

Of  the  94  local  authorities  on  the  watershed, 
having  a  total  population  of  over  2,450,000, 
there  are  86  which  have  sewage  disposal  works 
in  operation,  3  have  works  under  construction, 
2  are  taking  preparatory  steps  and  only  3  have 
no  scheme  whatever  under  consideration.  The 
various  methods  of  treatment  adopted  by  these 
local  authorities  is  given  in  a  voluminous  table 
at  the  end  of  the  report,  which  contains  many 
interesting  data.  The  system  adopted  in  most 
cases  is  chemical  precipitation  followed  by  in- 
termittent and  in  some  cases  continuous  filtra- 
tion through  cinders,  gravel  or  other  compara- 
tively coarse  material.  The  precipitant  most 
generally  used  is  alumino-ferric.  Lime  and 
sulphate  of  iron  are  used  to  some  extent,  and 
in  several  cases  settling  tanks  are  used  without 
any  precipitant.  The  sludge  from  the  precipi- 
tation tanks  is  in  most  cases  pressed  and  dis- 
posed of  to  farmers.  In  a  number  of  cases  a 
septic  tank  and  contact  bed  system  is  used,  and 
it  is  stated  that  "biological  treatment  is  being 
adopted  more  and  more,  and  is  of  great  value 
where  suitable  land  [for  intermittent  filtration] 
cannot  be  obtained." 

That  manufacturers  now  .generally  recognize 
the  necessity  of  treating  their  trade  waste  is 
shown  by  the  fact  that  for  the  last  four  years 
it  has  not  been  found  necessary  to  take  any 
legal  proceedings  against  them.  However,  it 
is  stated  that  it  continues  to  be  a  grievance  on 
the  part  of  the  manufacturers  of  this  watershed 
that  similar  progress  is  not  being  made  with 
the  purification  of  the  rivers  in  other  parts  of 
the  country.  The  question  of  creating  a  sep- 
arate commission,  or  a  new  department  of  the 
lyocal  Government  Board,  which  shall  have 
final  authority  in  matters  relating  to  rivers  and 
their  purification  throughout  the  whole  coun- 
try is  now  being  agitated. 

The  results  of  the  ten  years'  work  of  the 
Committee  is  summed  up  by  Mr.  Tatton  as 
follows:  "As  to  the  condition  of  the  rivers  gen- 
erally, we  must  admit  that  considerable  im- 
provement has  been  brought  about,  but  yet 
there  still  remains  much  to  be  done,  and  more 
especially  by  the  sanitary  authorities.  Pollu- 
tion of  solid  matter  is,  to  a  great  extent,  kept 


out  of  the  rivers,  but  serious  pollution  is  caused 
by  the  soluble  putrescible  organic  matters 
which  give  rise  to  offensive  emanations  in 
warm  and  dry  weather.  Half  measures  for  the 
purification  of  sewage  are  of  little  or  no  use. 
In  fact,  a  partially  treated  sewage,  which  has 
perhaps  been  held  up  for  some  hours  in  tanks, 
and  in  which  decomposition  has  advanced  to 
some  considerable  extent,  will  cause  more 
nuisance  in  the  upper  reaches  of  the  stream 
into  which  it  is  discharged  even  than  raw  sew- 
age in  which  the  advanced  stages  of  decompo- 
sition will  not  be  reached  until  it  has  been  di- 
luted and  brought  into  contact  with  the  larger 
volume  of  the  main  rivers." 


The   Westchester   Avenue   Rolling   Bridge,   New 
York. 


The  new  bridge  over  the  Bronx  River  in  the 
Borough  of  the  Bronx,  New  York,  is  a  low-level 
movable  highway  span  with  a  timber  trestle  ap- 
proach and  is  built  on  the  site  of  an  old  bridge. 
It  is  a  single-span  deck-girder  structure  60  feet 
wide  over  all,  including  two  10-foot  sidewalks, 
and  its  axis  makes  a  considerable  angle  with 
the  parallel  abutments,  which  are  40  feet  apart 
in  the  clear.  One  end  of  the  bridge  is  parallel 
with  the  abutments,  but  the  other  end  makes 
an  angle  with  them  and  extends  in  shore  from 
one  abutment,  so  as  to  allow  the  structure  to  be 
supported  on  trucks  traveling  on  tracks  parallel 
with  this  end,  as  shown  in  the  plan.  This  gives 
a  length  of  about  150  feet  to  the  long  side  and 
about  60  feet  to  the  short  side  of  the  bridge 
platform.  The  bridge  moves  on  its  rollers  about 
50  feet  in  a  direction  oblique  to  its  axis,  so  that 
the  sides  of  the  platform  move  parallel  to 
themselves  and  the  bridge  in  opening  recedes 
from  one  bank  until  the  end  is  withdrawn  from 
one  abutment,  completely  across  the  channel  to 
a  position  at  the  opposite  end  of  the  other  abut- 
ment. 

The  substructure  is  unusually  extensive  for 
a  bridge  with  such  a  short  span  and  consists  of 
two  abutments  and  their  curved  wing  walls,  a 
long  pier  wall  for  one  track  and  separate  piers 
for  the  columns  supporting  the  other  tracks. 
The  abutments  are  faced  with  coursed  ashlar 
and  the  cap  stones  and  coping  are  of  cut  stone ; 
all  the  rest  of  the  masonry  is  of  Portland  ce- 
ment concrete  and  all  footings  are  carried  down 

■to  solid  rock.  This  construction  included  about 
5,000  cubic  yards  of  earth  excavation  with 
sheet  piling,  pumping  and  back  filling,  1,000 
yards  of  rock  excavation,  1,000  yards  of  earth 
filling,  4,500  yards  of  concrete,  650  yards  of 
ashlar  masonry  and  3,600  cubic  feet  of  coping, 
cap  stones  and  bridge  seats.  The  west  abut- 
ment is  17%  feet  thick  at  the  base,  about  45 
feet  high  above  the  footing  and  24  feet  high 
above  water  level;  the  east  abutment  is  not  as 
large.  Both  of  them  are  protected  from  col- 
lision witL  boats  by  three  lines  of  horizontal 
10xl2-lnch  white  oak  fenders  72  feet  long  bolt- 
ed to  the  face  of  the  masonry  above  and  below 
water  line.  The  track  columns  are  seated  on 
concrete  piers  -55  inches  square  with  cap  stones 
secured  by  four  long  anchor  bolts  which  extend 
down  to  bearing  plates  bedded  two  or  three  feet 
deep  in  the  concrete. 

*  The  principal  members  of  the  platform  are 
three  longitudinal  plate  girders  20  feet  8  Inches 
apart,  two  oblique  end  plate  girders,  nine  lines 
of  transverse  lattice  girder  floorbeams  14  feet 
10%  inches  apart  and  perpendicular  to  the 
longitudinal  girders,  two  fascia  plate  girders, 
fourteen  longitudinal  lines  of  12-inch  I-beam 
roadway  stringers  parallel  to  the  main  girders 
and  about  3  feet  apart,  and  two  sets  of  hori- 
zontal lateral  angles  connecting  both  top  and 
bottom  flanges  of  the  main  girders  and  floor- 
beams. 


One  ol  the  longitudinal  girders  is  on  the  cen- 
ter line  of  the  bridge,  and  the  others  are  nearly 
under  the  curbs  between  the  roadway  and  side- 
walks; their  lengths  are  respectively  about 
74%  feet,  105  feet  and  135%  feet.  The  webs 
are  GOx%-inch  plates;  the  flanges  are  pairs  of 
6x6x%-inch  angles  and  14-inch  cover  plates; 
the  web  stlffeners,  about  5  feet  apart,  are  pairs 
of  3%x3%-inch  angles  with  fillers,  every  third 
stlffener  being  a  double  pair  of  angles.  The 
web  splices  are  made  with  double  cover  plates 
with  six  vertical  rows  of  field  rivets.  The 
flange  splices  are  made  with  pairs  of  cover 
angles  and  single  cover  plates.  The  rear  end 
girder  E  is  about  85  feet  long  and  has  a  %-Inch 
web  plate  6  feet  deep  and  a  single  angle  in 
each  flange.  The  tops  of  the  roadway  stringers 
are  flush  with  the  top  flange  and  are  seated  on 
a  continuous  shelf  angle.  End  girder  D  is  simi- 
lar to  E,  but  is  only  about  67  feet  long  and  4 
feet  deep  and  has  single  4x4-inch  flange  angles. 
Both  end  girders  are  web-connected  to  the 
longitudinal  girders  with  fleld-riveted  bent 
plates  as  shown  in  cross-section  in  one  of  the 
detail  Illustrations. 

The  floorbeams  are  lattice  girders,  as  shown 
in  the  sectional  elevation,  and  are  made  in  four 
sections  each,  one  section  under  each  side  of 
the  roadway  and  one  section  under  each  side- 
walk. The  two  middle  sections  are  fleld-riveted 
at  both  ends  to  the  vertical  web  stlffeners  of 
the  longitudinal  girders  and  are  about  5  feet 
deep  at  the  center  of  the  bridge  and  about  5 
inches  shallower  at  the  curb,  making  the  top 
flange,  inclined  so  as  to  conform  to  the  crown 
in  the  roadway.  The  sidewalk  girders  are  can- 
tilevers riveted  to  the  tops  and  bottoms  of  the 
vertical  web  stiffener  angles  of  the  longitudinal 
girders.  The  top  flange  of  the  floorbeam  is 
parallel  to  the  chord  of  the  curve  of  the  crown 
of  the  pavement  and  carries  across  it  the  longi- 
tudinal stringers,  of  uniform  depth.  In  order 
to  make  the  heights  of  the  stringers  conform 
to  the  ordinates  of  the  curve  those  intermediate 
between  the  center  line  and  the  curve  are  seat- 
ed on  flller  plates  varying  from  5/16-inch  to 
11/16-inch  in  thickness.  The  sidewalks  have 
longitudinal  3xl0-lnch  wooden  joists  overlap- 
ping on  the  top  flange  of  the  cantilever  brack- 
ets, to  -which  they  are' secured  by  horizontal 
bolts  through  the  vertical  flanges  of  short  con- 
nection angles  riveted  across  it.  The  top  flange 
is  about  2  inches  higher  at  the  outer  end  than 
it  is  at  the  curb  so  as  to  give  the  sidewalk  the 
required  pitch  towards  the  curb. 

The  steel  curb  has  a  Z-bar  with  one  horizon- 
tal flange  riveted  to  the  top  flange  of  the  longi- 
tudinal girder  and  the  other  one  supporting  the 
ends  of  the  roadway  planks.  To  the  vertical 
web  is  riveted  a  face  plate  which  protects  the 
sidewalk  joist  and  is  finished  on  top  with  a 
2%-inch  half-round  piece  of  steel  riveted  on. 
The  fascia  girder  has  a  %x22-inch  web  plate 
and  one  3%x3%-inch  angle  for  the  lower  flange 
and  one  5x3%-inch  angle  for  the  upper  flange. 
The  web  is  riveted  to  the  insides  of  the  flanges 
of  the  angles  and  the  horizontal  flanges  project 
towards  the  center  of  the  bridge,  enclosing  the 
ends  of  the  brackets  and  the  edges  of  the  side- 
walk floor. 

When  closed  the  forward  end  of  the  bridge  is 
supported  on  three  roller  bearings  at  the  ends 
of  the  longitudinal  girders,  under  end  girder  D, 
and  the  rear  part  is  supported  on  seven  four- 
wheel  trucks  under  the  longitudinal  girders  at 
their  intersections  with  the  track  girders  in  the 
positions  marked  R,  R,  in  the  general  diagram. 
When  the  bridge  is  opened  the  roller  bearings 
are  removed  and  the  end  of  the  bridge  from 
the  forward  rollers,  R,  R,  R,  to  girder  D  is  a 
cantilever  counterwelghted  by  the  rear  part  of 
the  platform.  To  increase  the  stability  a  solid 
steel    plate   floor   is   supported   on   the   lower 
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flanges  of  girders  A  and  B  near  their  intersec- 
tion, and  by  longitudinal  girders  which  form 
sidea  of  a  sort  of  open  box  in  which  95,000 
pounds  of  cast-iron  ballast  are  carried. 

The  abutment  rollers  are  mounted  in  cast-iron 
frames  anchor-bolted  to  the  masonry  as  shown 
in  the  iUastration,  and  engage  tapered  base 
plates  bolted  to  the  bottom  flanges  of  the 
longitudinal  girders  so  that  when  the  bridge 
closes  it  is  lifted  slightly  and  throws  a  portion 
of  the  weight  on  the  abutment,  and  the  girders 
change  from  cantilevers  to  regular  spans  for 
all  live  load  and  a  part  of  the  dead  load 
stresses.  The  trucks,  as  shown  in  another  il- 
lustration, have  solid  cast  frames  bushed  to 
receive  the  roller  bearings  of  the  axles,  which 
are  shouldered  out  at  the  ends  where  they  are 
keyed  to  the  wheels.  A  swivel  bearing  with  the 
longitudinal  girder  is  made  by  a  vertical  cylin- 
drical seat  projecting  from  the  top  of  the  truck 
to  engage  the  cap  plate,  which  is  bolted  to  the 
bottom  flange  of  the  girder.  The  illustration 
shows  the  trucks  under  the  rear  ends  of  the 
girders  where  the  rails  are  supported  on 
masonry  piers;  the  rails  under  the  other  trucks 
are  carried  by  elevated  track  girders.  These 
girders  have  double  webs  24  inches  deep  and 
26  inches  apart,  which  at  every  vertical  web 
stiffener  angle  are  connected  by  vertical  trans-  ^ 


Plan   of   Brid3e  Closed. 


verse  diaphragm  plates.  Each  web  has  a  T- 
shaped  bottom  flange  and  an  L-shaped  top 
flange,  the  horizontal  flanges  of  both  the  top 
flange  angles  being  turned  out  and  the  flange 
of  the  inside  angle  resting  on  top  of  the  flange 
of  the  outside  angle  and  forming  a  smooth 
track  for  the  truck  wheel.  At  the  shore  ends 
of  the  girders  the  web  plates  project  on  the 
upper  sides  to  form  stops  for  the  truck  wheels. 
At  the  river  ends  cast-iron  stop  blocks  are 
bolted  to  the  top  flanges,  and  cast-iron  clamps 
are  bolted  to  both  ends  of  the  rails,  which  are 
laid  on  the  longitudinal  pier. 
The   total  weight   of  the  structural   steel   is 


about  352,000  pounds,  and  the  machinery 
weighs  about  50,000  pounds.  The  bridge  is 
very  simply  operated  by  means  of  a  fixed 
1-inch  horizontal  steel  rope  parallel  and  adja- 
cent to  track  girder  G  and  attached  to  it  with 
clevises  and  screw  adjustments  at  both  ends. 
The  cable  takes  one  turn  around  a  grooved 
drum  which  is  operated  by  a  25-horse-power 
electric  motor  and  moves  the  bridge  forwards 
or  backwards  according  as  the  drum  is  driven 
ahead  or  reversed.  The  drum  is  controlled  by 
a  band  brake  with  a  counterweighted  lever  and 
a  system  of  cranks  and  links  for  its  operation 
from  the  bridge  platform  above.  The  driving 
shaft  is  also  geared  to  a  mechanism  by  which 
it  can  be  operated  by  hand. 

The  bridge  was  designed  by  the  Department 
of  Bridges  of  the  city  of  New^York  while  Mr. 
John  L.  Shea  was  commissioner  and  Mr.  S.  R. 
Probasco  was  chief  engineer.  Its  construction 
was  commenced  under  the  direction  of  Mr. 
Gustave  Lindenthal,  commissioner.  Mr.  John 
G.  Tait,  New  York,  is  the  general  contractor; 
Messrs.  Wynkoop  &  Braly  are  the  sub-con- 
tractors for  steelwork,  Mr.  R.  B.  Stone  for  elec- 
tric plant,  and  Messrs.  Joseph  Edwards  &  Com- 
pany for  the  machinery. 
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The   Second    Division   of    the    New   York    Rapid 
Transit  Railroad. — II. 


That  portion  of  Division  2  of  the  New  York 
Rapid  Transit  Subway  which  extends  from  4l8t 
Street  and  Park  Avenue  to  47th  Street  and 
Broadway,  is  about  4,300  feet  long  and  in- 
cludes the  42nd  Street  station,  near  the  Grand 
Central  Station.  Mr.  W.  E.  Swift  is  the  a's- 
sistant  engineer  for  the  Commissioners,  and 
the  work  is  being  executed  by  the  Degnon- 
McLean  Contracting  Company,  Mr.  H.  C.  San- 
ford  engineer  in  charge.  The  structure  beyond 
its  connection  with  the  Park  Avenue  tunnels, 
is  the  standard  four-track  subway  except  where 
it  is  widened  at  the  depot.  Above  it  in  the 
narrow  street  there  are  double  tracks  for  elec- 
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south  building  line,  the  sides  were  braced  and 
sheeted  and  sidewalk  bridges  were  built  over  it 
to  give  access  to  the  houses.  Some  of  the  side- 
walk vaults  intercepted  the  line  of  the  subway 
and  were  partly  removed.  The  concrete  floor 
was  laid  the  full  length  of  the  trench  and  on 
it  the  steelwork  for  the  south  track  of  the  sub- 
way was  erected  and  the  concrete  walls  and  roof 
completed  except  in  occasional  panels  where 
the  roof  was  left  open  to  allow  space  for  hoist- 
ing. Spoil  buckets  and  materials  were  handled 
by  a  300-foot  cableway  over  the  center  of  the 
trench  and  by  occasional  stiff-leg  boom-derricks 
set  on  the  trench  timbering  and  all  operated 
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Subway  Excavation  on  Forty-second  Street;    Sixth  Avenue  to  Broadway. 


trie  cars  in  addition  to  such  a  constant  and 
heavy  traffic  that  the  excavation  was  a  difficult 
matter  and  has  been  executed  largely  In  tun- 
nel with  various  systems  of  headings  which 
make  one  of  the  most  elaborate  and  interesting 
systems  of  construction  on  the  line. 

The  part  of  the  structure  in  42nd  Street  in 
the  middle  of  the  block  between  Sixth  Avenue 
and  Broadway  was  built  almost  wholly  in  earth 
excavation,  which  was  made  with  one  continu- 
ous side  trench  and  alternate  transverse  short 
tunnels.  A  20-foot  open  trench  was  dug  to  sub- 
grade  between  the  south  surface  track  and  the 


with  compressed  air  from  the  contractor's  plant 
at  48th  Street,  near  the  East  River. 

Transverse  drifts  about  12  feet  wide  and  25 
feet  apart  on  centers  and  high  enough  to  reach 
from  the  bottom  tjf  the  trench  to  the  street  sur- 
face, were  driven  from  the  north  side  of  the 
trench  and  extended  to  the  north  side  of  the 
subway.  Each  drift  was  located  so  as  to  just 
receive  three  bents  of  the  subway  steel  work, 
which  was  erected  and  the  structure  completed 
to  its  full  width  in  these  alternate  short  lengths. 
Then  similar  drifts  were  run  in  the  spaces  be- 
tween the  first  set  of  drifts,  giving  an  oppor- 
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tunlty  to  set  the  Intermediate  bents  of  steel 
work  in  them  and  complete  the  structure.  The 
surface  tracks  were  supported  on  brick  piers 
built  on  the  subway  roof. 

On  the  ends  of  the  block  between  Sixth  Ave- 
nue and  Broadway -the  excavation  was  24  feet 
deep  and  was  generally  in  earth.  It  was  made 
with  an  open  longitudinal  trench  on  the  south 
side  of  the  surface  tracks,  a  covered  longi- 
tudinal trench  on  the  north  side  of  them, 
and  by  needling  under  the  tracks  and  sup- 
porting the  center  of  the  street  intact.  A 
trench  20  feet  wide  was  sheeted  down  to  sub- 
grade  between  the  south  surface  track  and  the 
building  line.  On  the  north  side  of  this  trench 
drifts  were  started  under  the  surface  tracks 
about  10  feet  apart,  and  in  them  short  needle- 
beams  were  wedged  up  against  the  bottoms  of 
the  concrete  conduits.  A  transverse  excavation 
was  made  the  full  length  of  the  trench,  sloping 
up  at  a  steep  angle  from  the  sub-grade  to  the 
needlebeams  and  as  the  latter  were  undermined 
vertical  shores  were  set  under  their  outer  ends. 
As  the  transverse  excavation  continued  these 
shores  were  successively  replaced  by  longer  ones 
until  they  finally  rested  on  the  bottom  of  the 
trench  at  sub-grade.  As  the  excavation  ex- 
tended farther  and  farther  under  the  tracks  the 
short  needlebeams  became  disengaged  at  the 
north  ends  and  the  drifts  were  advanced  be- 
yond the  face  of  the  slope  and  longer  needle- 
beams were  inserted,  and  so  on  until  the  needle- 
beams were  carried  across  to  support  both 
tracks  and  were  finally  supported  by  vertical 
shores  from  sub-grade  at  both  ends. 

Meantime  the  pavement  north  of  the  tracks 
was  removed  in  short  sections,  and  timbers 
about  5  feet  apart  were  laid  in  shallow  trenches, 
and  covered  with  a  solid  floor  of  3-inch  planks 
flush  with  the  pavement.  The  sloping  face  of 
the  transverse  excavation  was  worked  under 
this  plank  platform  and  the  gas  and  water 
mains,  etc.,  and  the  floorbeams  above  described, 
were  blocked  up  on  needlebeams  supported  by 
posts  reaching  to  sub-grade.  The  floor  planks 
were  transverse  to  the  surface  tracks  and  the 
beams  which  supported  them  were  longitudinal 
but  are  accidentally  shown  at  right  angles  to 
their  real  position  in  the  accompanying  plan. 
The  drawings  illustrating  the  excavation  meth- 
ods on  Division  2  show  the  electric  conduits 
under  the  surface  tracks  in  a  conventional  man- 
ner without  attempting  to  give  dimensions  or 
exact  form. 

In  this  locality  the  soil  was  very  loose  and 
soft  and  was  all  excavated  from  sub-grade  up 
to  the  street  level;  it  .was  hoisted  out  of  the 
open  south  trench  by  the  cableways  and  der- 
ricks and  removed  in  wagons.  Movable  trans- 
verse narrow-gauge  tracks  were  laid  on  the 
bottom  of  the  excavation  and  on  them  the  spoil 
was  transferred  in  1-yard  steel  dump  buckets 
from  the  foot  of  the  transverse  slope  to  the 
derrick  or  trolley  hoists.  The  transverse  ex- 
cavation was  made  in  lengths  of  40  to  50  feet 
and  by  this  method  the  whole  excavation  was 
opened  at  once  and  the  subway  structure  was 
built  in  full  width  sections  and  completed  at  one 
operation.  After  the  subway  was  finished  brick 
piers  about  1^^  feet  wide  and  5  feet  long  were 
built  over  alternate  roof  beams  under  each  track 
to  support  the  surface  street  car  lines.  Where 
this  method  of  construction  was  employed  the 
pipes  formed  almost  a  complete  roof  over  the 
excavation  near  the  surface  of  the  ground  on 
the  north  side  of  the  street;  there  were  for- 
tunately comparatively  few  on  the  south  side, 
so  that  the  open  trench  there  and  the  closed 
one  under  the  pipes  was  the  most  convenient 
and  advantageous  way  of  making  the  excava- 
tions. 

Between  Fifth  and  Sixth  Avenues  the  excava- 
tion on  42nd  Street  waa  from  25  to  39  feet 
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deep  and  extended  from  10  to  27  feel  into  the 
rock.  A  trench  20  feet  wide  was  excavated  to 
sub-grmde  on  the  south  side  of  the  surface 
tracks  and  two  300-foot  cable  ways  were  in- 
stalled over  its  center  line  to  handle  spoil  and 
materials.  The  trench  was  along  the  edge  of 
the  Bryant  Park  and  the  old  reservoir  site 
and  occupied  all  the  sidewalk,  which  was  en- 
tirely given  up  to  it,  the  pedestrian  traffic  being 
transferred  wholly  to  the  opposite  side  of  42nd 
Street-  The  bottom  of  the  trench  was  con- 
creted, the  steel  work  erected  and  the  subway 
completed  for  the  southern  track  except  that 
the  roof  concrete  was  omitted  in  occasional 
panels  to  provide  openings  to  hoist  out  the 
spoil  and  deliver  material  through. 

A  pair  of  lOxlO-inch  wooden  stringers  were 
laid  side  by  side  on  the  north  edge  of  the  com- 
pleted longitudinal  section  of  the  roof,  and  op- 
posite the  middle  of  them  a  transverse  drift 
12  feet  wide  in  the  clear  and  about  20  feet  long 
was  excavated  with  ordinary  timbering  and 
poling  boards  from  the  north  side  of  the  trench 
to  10  feet  beyond  the  center  line  of  the  subway. 
The  roof  of  the  drift  was  about  3  feet  clear 
above  the  level  of  the  subway  roof,  and  at  a 
maximum  depth  of  about  15  feet  below  street 
level.     The  bottom  of  the  drift  was  on  the  sur- 


ond  longitudinal  section  of  the  subway  includ- 
ing the  center  row  of  columns,  was  built  in  ex- 
tension of  that  already  made  in  the  trench. 
The  north  side  of  the  drift  was  protected  by  a 
bulkhead  of  braced  vertical  sheeting  boards. 

A  second  12-foot  transverse  drift  about  13  feet 
long,  similar  to  the  initial  one  and  on  its  cen- 
ter line  was  excavated  with  poling  boards  from 
the  north  side  of  the  first  drift  to  a  point  10 
feet  beyond  the  third  row  of  columns.  Tim- 
bers were  placed  parallel  and  close  to  the  first 
three  I-beams  under  the  supports  of  the  roof 
poling  boards  in  the  first  drift  and  jacked  up 
on  vertical  shores  until  they  released  the  pres- 
sure on  the  I-beams.  The  latter  were  then  slid 
north  and  their  north  ends  supported  on  verti- 
cal shores  in  the  north  end  of  the  drift,  their 
south  ends  being  supported  across  a  second 
pair  of  lOxlO-inch  longitudinal  timbers  set  on 
the  subway  roof  nearly  over  the  middle  row 
of  columns.  The  I-beams  were  jacked  up  to 
support  the  roof  timbers  of  the  drift,  the  ver- 
tical timbers  were  removed  and  the  excavation 
continued  simultaneously  east  and  west  from 
the  sides  of  the  drift  as  previously. 

The  excavation  was  completed  and  the  struc- 
ture for  the  third  subway  track  up  to  and  in- 
cluding the  fourth  row  of  subway  columns  was 
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face  of  the  rock,  from  10  to  15  feet  above  sub- 
grade.  Three  24-inch  100-pound  I-beams,  24  feet 
long,  were  set  transversely  with  their  south 
ends  supported  across  the  pair  of  lOxlO-inch 
timbers,  directly  over  the  subway  roof  beams 
and  their  north  ends  reaching  to  the  north  end 
of  the  drifts,  one  on  each  side  and  one  in  the 
middle,  and  were  supported  by  vertical  shores 
as  shown  In  the  plan  and  section  of  the  trench 
and  flrst  drift  The  I-beams  were  wedged  up 
to  support  the  roof  timbers  and  the  vertical 
timbering  of  the  drift  was  removed. 

Excavations  were  commenced  on  each  side  of 
the  drift  and  carried  east  and  west.  Roof  pol- 
ing boards  were  driven  over  the  top  flanges  of 
the  24-inch  I-beams,  and,  when  the  excavation 
permitted,  another  similar  I-beam  was  set  par- 
allel to  the  flrst  one  on  each  side  of  the  drift, 
a  second  set  of  poling  boards  were  driven  over 
U  and  the  excavation  continued,  and  so  on  as 
far  as  the  set  of  I-beams  would  permit.  The 
nortbendsof  all  the  I-beams  were  supported  on 
vertical  shores  set  on  the  surface  of  the  rock 
about  8  feet  beyond  the  line  of  the  center  columns 
of  the  subway.  When  the  upper  part  of  the 
drift  was  well  advanced,  the  rock  bottom  was 
drilled  and  blasted  out  to  sub-grade  and  a  sec- 


built  as  already  described.  The  excavation  re- 
quired to  be  extended  only  about  6  feet  farther 
north  beyond  the  ends  of  the  24-inch  I-beams 
for  the  construction  of  the  remainder  of  the 
subway,  and  the  same  process  of  extending  the 
initial  drift,  sliding  forward  the  I-beams  in  it 
and  then  drifting  longitudinally  from  its  sides 
was  repeated.  It  was,  however,  at  flrst  in- 
tended to  modify  this  method  slightly  on  ac- 
count of  the  short  width  of  the  excavation,  by 
allowing  the  24-inch  I-beams  to  act  as  canti- 
levers and  support  them  only  from  the  last 
row  of  vertical  posts  set  for  the  third  track  ex- 
cavation, thus  avoiding  the  use  of  timbering 
outside  the  net  limits  of  the  subway.  This 
method  is  indicated  in  the  diagrams  at  6-7 
but  was  finally  superseded  and  the  work  done 
as  shown  at  4-5. 

In  the  plans  and  sections  the  successive 
operations  of  the  excavation  are  consecutively 
numbered  from  1  to  7.  The  open  trench  is  1, 
2  is  the  flrst  transverse  drift  to  beyond  the 
center  row  of  columns,  3  3  are  the  longitudinal 
drifts  extended  east  and  west  from  drift  2  and 
are  really  carried  much  farther  than  is  indi- 
cated on  the  diagrams,  which  are  all  compressed 
longitudinally.    The  second  transverse  drift,  or 


the  extension  of  drift  2  to  just  beyond  the 
fourth  row  of  columns  is  marked  4;  5  5  are  the 
locations  in  which  the  second  set  of  longitudi- 
nal drifts  are  to  be  excavated  east  and  west 
from  4;  6  is  the  third  transverse  drift  or  the 
extension  of  4  to  the  north  edge  of  the  subway 
and  7  7  are  the  third  longitudinal  drifts  pro- 
posed to  be  carried  east  and  west  from  6  under 
the  cantilever  ends  of  the   I-beams. 

The  spoil  was  loaded  into  1-yard  steel  buckets 
which  were  suspended  from  differential  hoists 
carried  by  trolleys  which  traveled  on  the  lower 
flanges  of  6-inch  I-beams  bolted  across  the  low- 
er flanges  of  the  24-inch  beams  over  the  center 
lines  of  the  subway  tracks.  These  trolleys  de- 
livered the  buckets  to  cars  on  transverse  tracks 
which  delivered  to  the  cableway  hoists  in  the 
open  trench,  but  later  the  trolleys  were  replaced 
by  narrow  gauge  tracks  and  turntables  on  the 
subway  floor  as  shown  in  the  plans  and  sec- 
tions. 

Near  Fifth  Avenue,  the  surface  of  the  rock 
was  so  much  higher  that  the  height  of  the 
earth  drift  had  to  be  increased  to  secure  work- 
ing headroom,  and  the  24-inch  I-beams  were 
raised  4  feet.  They  were  carried  on  a  second 
set  of  two  lOxlO-inch  longitudinal  timbers  in 
the  vertical  plane  of  those  laid  on  the  north 
edge  of  the  subway  roof,  and  supported  from 
them  by  pairs  of  lOxlO-inch  vertical  posts  un- 
der each  I-beam,  both  vertical  posts  and  I-beams 
being  securely  braced  transversely  by  inclined 
braces.  Rubble  masonry  walls  or  continuous 
transverse  piers  were  built  on  top  of  the  fin- 
ished subway  roof  between  the  I-beams,  and 
the  poling  boards  were  wedged  up  tight  on 
them  before  the  I-beams  were  moved.  After 
the  subway  was  completed  and  the  I-beams  re- 
moved the  spaces  between  these  piers  and  the 
poling  boards  were  packed  full  of  dry  rubble 
masonry  and  the  poling  boards  were  left  per- 
manently enclosed  there. 

(To  be  continued.) 


A  Concrete  Culvert  was  built  last  fall  lor  the 
Western  &  Atlantic  Railroad  near  Bartow,  Ga., 
which  presents  some  interesting  features,  de- 
scribed by  Mr.  C.  B.  Wilson  in  the  "Proceed- 
ings" oi^  the  Engineering  Association  of  the 
South.  The  stone  box  structure  which  it  re- 
placed was  being  crushed  by  the  weight  of  the 
66  feet  of  embankment  above  it,  and  it  was 
decided  to  build  the  new  culvert  about  30  feet 
to  the  north.  The  latter  is  5  feet  wide,  with 
full-centered  arch;  height  from  bottom  of 
curved  invert  to  springing  line  of  the  arch,  5Vfe 
feet;  thickness  of  invert  and  arch  crown,  12 
inches;  and  thickness  of  side  walls,  3  feet  1 
inch.  On  account  of  the  great  depth,  a  tunnel 
150  feet  long  was  driven  from  both  ends,  the 
open  cut  being  about  38  feet  at  each  end.  The 
headings,  from  which  the  earth  was  removed 
by  wheelbarrows,  could  only  be  about  3  feet  in 
length,  before  being  timbered  up.  After  the 
work  of  laying  the  invert  had  begun,  the  tun- 
nel timbering  was  found  to  be  settling  directly 
under  the  track  but  not  at  the  ends.  This  was 
allowed  for  by  increasing  the  thickness  of  the 
invert  at  the  center.  After  the  Invert  had  all 
been  laid,  a  wooden  track  was  constructed  in 
the  upper  part  of  the  tunnel,  leaving  about  4 
feet  headroom,  and  a  small  car  from  which  the 
concrete  for  the  walls  could  be  easily  dumped 
into  the  molds  was  built.  For  the  delivery  of 
sand  and  cement  from  the  track  above,  a  wire 
rope  was  stretched  from  top  to  bottom  of  the 
slope,  and  two  boxes  with  drop  bottoms  were 
hung  from  it  by  small  snatch  blocks.  The  20x 
3n-foot  mixing  board  was  built  near  the  lower 
end  of  the  culvert.  The  costs  of  concrete 
placed,  including  building  of  platforms,  molds, 
car,  etc.,  were:  In  invert  ?4.76  per  cubic  yard, 
in  side  walls  |4.82,  and  in  arch  $6.02. 
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The  History  of  the  Institution  of  Civil  Engineers. 

Extracts    from    the    Presidential    Address    of    Charles 
Ilawksley. 


The  early  history  of  the  Institution  is  so 
well  related  in  the  report  of  the  Council  for  the 
Session  1885-86,  just  50  years  after  its  exist- 
ence was  first  announced  to  the  world  by  the 
publication  of  its  proceedings,  that  the  follow- 
ing extract  from  that  report  may  be  of  inter- 
est to  at  least  the  younger  members  of  the 
profession: 

"The  honor  of  having  originated  the  Insti- 
tution is  often  assigned  to  Smeaton,  or  to  Tel- 
ford, but  the  idea  is  erroneous  in  both  cases. 
Smeaton  died  many  years  before  it  was 
thought  of,  and  Telford  only  joined  it  after  its 
establishment.  A  Society  of  Engineers,  still 
existing,  was  founded  by  Smeaton  in  1771;  it 
includes  many  of  the  most  eminent  members 
of  the  profession,  but  it  is  rather  of  the  na- 
ture of  a  social  club  than  of  a  scientific  asso- 
ciation, and  has  no  connection  with  this  Insti- 
tution. It  was,  indeed,  of  too  exclusive  a  na- 
ture to  meet  the  wants  of  so  large  and  mixed 
a  body  as  soon  became  engaged  in  engineer- 
ing; and  early  in  the  present  [nineteenth]  cen- 
tury a  feeling  began  to  be  entertained  that  an 
Institution  on  a  larger  scale,  having  for  its 
object  the  furtherance  of  professional  knowl- 
edge, might  be  made  eminently  useful. 

"The  persons  who  took  the  initiative  in  the 
matter  were  six  young  men,  then  beginning 
their  engineering  life,  William  Maudsley, 
Joshua  Field,  Henry  Robinson  Palmer,  James 
Jones,  Charles  CoUinge  and  James  Ashwell. 
Towards  the  end  of  the  year  1817,  they,  im- 
pressed with  the  difliculties  of  gaining  the 
knowledge  necessary  for  the  diversified  prac- 
tice of  engineering,  resolved  to  form  a  society 
for  promoting  regular  intercourse  between  per- 
sons engaged  in  the  profession,  to  the  end  that 
such  persons  might  mutually  benefit  by  the 
interchange  of  individual  observation  and  ex- 
perience. 

"The  first  formal  meeting  was  held  at  the 
Kendal  Coffee  House,  in  Fleet  Street,  on  the 
2nd  January,  1818.  The  proposal  was  favor- 
ably received;  the  society  was  established; 
other  engineers  joined,  and  rules  were  framed 
for  its  government.  During  two  years  it  con- 
tinued to  meet,  and  the  result  of  its  experience 
of  the  value  of  the  meetings  was  such  as  to 
warrant  an  effort  being  made  to  extend  the 
limits  of  the  society.  It  was  perceived  that 
a  principal  step  towards  this  extension  would 
be  to  obtain  the  direct  patronage  of  some  emi- 
nent and  popular  professional  man.  Accord- 
ingly, on  the  23rd  January,  1820,  the  following 
resolution   was   passed: 

"  'That  in  order  to  give  effect  to  the  principle 
of  the  Institute,  and  to  render  its  advantages 
more  general  both  to  the  members  and  the 
country  at  large,  it  is  expedient  to  extend  its 
provisions  by  the  election  of  a  President  whose 
extensive  practice  as  a  Civil  Engineer  has 
gained  him  the  first-rate  celebrity; 
and  that  a  respectful  communication  be  made 
to  Thomas  Telford,  Esq.,  Civil  Engineer,  re- 
questing him  to  patronize  this  Institution  by 
taking  upon  himself  the  office  of  President.'       . 

"So  little  was  the  society  known  up  to  this 
time,' that  Telford  had  never  heard  of  it  when 
the  foregoing  resolution  was  announced  to  him; 
but  appreciating,  with  characteristic  judgment, 
the  value  of  such  an  Institution,  and  the  useful 
results  it  was  capable  of  yielding,  he  accepted 
the  proffered  chair  without  hesitation,  and  was 
formally  installed  on  the  21st  March  following. 

"Telford's  name  gave  an  impulse  to  the 
progress  of  the  society,  which  grew  rapidly  In 
importance  under  his  fostering  care,  until,  on 
the  3d  June,  1828,  it  received  a  charter  of  in- 


corporation under  the  Great  Seal,  by  the  title 
of  The  Institution  of  Civil  Engineers.  Telford 
died  on  the  2d  September,  1834.  A  few  years 
before  his  death  he  had  begun  to  contract  his 
engagements,  and  as  he  gradually  withdrew 
from  the  toils  of  business,  his  attention  be- 
came more  and  more  concentrated  on  this  so- 
ciety. It  was,  indeed,  the  last  object  of  his 
solicitude,  and  gave  employment  to  his  mind 
in  the  evening  of  his  days.  Its  collections 
were  enriched  by  his  bounty,  and  when,  full  of 
years  and  of  honors,  he  felt  the  close  of  life 
approaching,  he  endowed  the  Institution  with 
the  munificent  bequest  which  has  since  done 
so  much  to  encourage  the  production  of  Origi- 
nal Communications,  for  reading  at  the  meet- 
ings and  for  publication  In  the  'Minutes  of 
Proceedings.'  " 

Thomas  Telford  was  in  1835  succeeded  as 
President  by  James  Walker,  another  engineer 
of  acknowledged  eminence,  who  occupied  the 
chair  until  January,  1845. 

In  1836  the  first  volume  of  the  "Transac- 
tions" was  published;  it  was  in  quarto  size 
and  contained  selected  communications,  writ- 
ten by  men  of  considerable  eminence,  together 
with  a  short  history  of  early  engineering  in 
Great  Britain  and  of  the  Institution.  The  pub- 
lication of  the  "Minutes  of  Proceedings,"  in 
octavo  size,  was  commenced  in  1837,  in  which 
year  the  first  published  report  of  the  Council 
appeared.  It  was  then  intended  to  give  in  the 
octavo  volumes  only  abstracts  of  the  papers 
and  discussions,  certain  selected  papers  be- 
ing published  in  full  in  the  quarto  form. 

In  1842  the  third  and  last  volume  of  the 
quarto  "Transactions"  was  published,  and  after 
the  12th  of  March,  1844,  the  papers  were  pub- 
lished in  the  octavo  "Minutes  of  Proceedings" 
in  full,  or  with  but  slight  curtailment.  In  this 
form  the  proceedings  have  continued  to  ap- 
pear, and  at  the  close  of  the  Session  1899-1900 
they  occupied  no  less  than  142  octavo  volumes. 

At  the  end  of  the  year  1844,  Mr.  James 
Walker,  who  had  occupied  the  chair  since  the 
death  of  Telford,  a  period  of  ten  years,  desired 
that  he  should  not  be  again  nominated,  but 
notwithstanding  this  he  was  chosen  at  the  An- 
nual Meeting  in  January,  1845.  and  on  his  de- 
clining to  serve,  Sir  John  Rennie  was  elected 
President. 

In  1846  It  was  enacted  that  in  future  no 
members  should  be  nominated  for  the  office  of 
president  more  than  two  years  consecutively, 
and  that  at  the  expiration  of  such  two  years  he 
should  not  be  eligible  for  re-election  for  three 
years.  It  was  also  virtually  decided  to  allow 
the  class  of  graduates  to  become  extinct,  and 
no  elections  into  it  subsequently  took  place. 
At  the  same  time  it  was  arranged  to  admit 
young  engineers  as  Associates. 

The  number  of  the  Council  was  increased  in 
the  year  1871  to  twenty,  and  in  1874  there  first 
appeared  in  the  "Minutes  of  Proceedings." 
under  the  title  of  "Other  Selected  Papers,"  cer- 
tain papers  which  had  not  been  read  at  the 
meetings,  and  at  the  same  time  there  were  also 
added  "Abstracts  of  Papers  In  Foreign  Trans- 
actions and  Periodicals." 

An  important  change  in  the  constitution  of 
the  Society  was  made  in  December,  1878. 
Under  the  Constitution  as  then  amended,  the 
Institution  has  since  consisted  of  Members, 
Associate  Members,  and  Honorary  Members, 
all  entitled  to  the  privileges  of  corporate  mem- 
bership, and  of  Associates  (not  civil  engineers 
by  profession)  who  are  not  entitled  to  those 
privileges,  with  the  exception  of  those  who 
were  on  the  Register  of  the  Institution  prior 
to  the  2nd  December,   1878. 

In  their  report  for  1880,  the  Council  alluded 
to  the  existence  of  a  general  feeling  that  it 
would  be  desirable  for  a  president  In  future  to 


hold  office  for  one  year  only.  In  consequence, 
the  then  president,  Mr.  William  Henry  Bar- 
low, F.R.S.,  Intimated  that  he  did  not  wish  to 
be  proposed  as  President  a  second  time.  Since 
that  date  the  form£r  practice  of  nominating 
the  same  person  for  two  years  consecutively 
has  not  usually  been  followed,  although  no 
change  has  been  made  in  the  By-Laws  on  the 
subject. 

In  the  report  of  the  Council  presented  to  the 
annual  general  meeting  of  the  Institution  In 
May,  1892,  attention  was  directed  to  the  dearth 
of  professional  men  in  the  volunteer  regiments 
of  the  Royal  Engineers,  and  the  hope  was  ex- 
pressed that  young  civil  engineers,  whose  edu- 
cation rendered  them  peculiarly  fitted  to  fill  the 
vacancies  and  to  be  of  service  to  their  coun- 
try, would,  in  larger  numbers  than  was  then 
the  case,  prepare  themselves  by  military  train- 
ing to  give  aid  in  any  national  emergency. 
Recent  events  add  force  to  the  hope  then  ex- 
pressed, and  the  valuable  assistance  which  has 
been  lately  afforded  by  those  engineers  who 
volunteered  for  service  in  the  South  African 
war  should  be  an  inducement  to  young  engi- 
neers of  the  present  day  to  go  through  the 
training  needful  to  enable  them  to  render  effi- 
cient aid  to  the  military  authorities  In  defense 
of  their  country,  should  the  necessity  unhap- 
pily arise  for  calling  on  them  to  do  so. 

The  contemplated  reconstruction  and  en- 
largement of  the  premises  of  the  Institution 
having  been  deferred  for  several  years.  In  con- 
sequence of  Parliament  having  sanctioned  the 
acquirement  of  the  house  of  the  Institution  for 
certain  projected  street  improvements,  which 
were  eventually  abandoned  by  their  promoters, 
the  Council  considered  that  further  delay  was, 
in  the  interests  of  the  Institution,  undesirable, 
and  determined,  in  the  autumn  of  1893,  to  util- 
ize the  sites  of  Nos.  24,  25  and  26  Great  George 
Street,  by  the  erection  thereon  of  the  present 
building  from  the  designs  of  Mr.  Charles  Barry. 
In  the  month  of  March,  1896,  the  temporary 
premises  were  vacated,  and  the  offices  were 
opened  in  the  new  house,  to  which  the  princi- 
pal portion  of  the  library  books  was  also  trans- 
ferred. 

Having  now  had  the  use  of  the  new  premises 
for  five  years,  the  experience  acquired  has  con; 
firmed  the  favorable  opinion  at  first  formed 
as  to  their  suitability  for  the  Intended  pur- 
poses; but  extensive  as  they  are,  It  has  al- 
ready been  found  that  one  or  two  additional 
rooms  would  be  very  useful,  in  view  of  the  in- 
creasing number  of  committee  and  other  meet- 
ings held  in  the  building  and  the  augmented 
office  business. 

It  may  be  here  mentioned  that  during  the 
year  1895  a  new  catalogue  of  the  books  in  the 
library  of  the  Institution,  comprised  in  three 
volumes,  was  issued. 

The  year  1896  was  not  only  rendered 
memorable  by  the  completion  of  the'  new  house 
of  the  Institution,  but  was  also  notable  as  hav- 
ing been  the  year  in  which  important  altera- 
tions were  effected  in  the  charter  and  by-laws 
of  our  Society.  The  Council  were  of  opinion 
that  the  then  existing  circumstances  were  such 
as  to  render  changes  in  the  constitution  and 
the  mode  of  election  of  the  Council  desirable 
in  the  Interests  of  the  Institution;  and  that 
view  having  been  concurred  in  by  the  mem- 
bers generally,  the  Council  recommended  that 
a  supplemental  charter  should  be  applied  for 
in  order  that  the  desired  alterations  might  be 
effected.  This  recommendation  was  adopted  at 
a  special  general  meeting  held  on  the  6th 
February,  1896;  and  on  the  20th  March,  1896, 
a  new  supplemental  charter  was  granted,  with 
reference  to  which  the  Council,  in  their  report 
for  the  session  1895-96,  observed  as  follows: 
"Under  the   new  charter  the  members  of  the 
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Institution  are  at  liberty  to  fix  the  number  of 
the  Council  by  the  by-laws  from  time  to  time, 
thus  admitting  of  the  full  and  proper  repre- 
sentation of  all  engineering  interests  both  at 
home  and  in  the  Colonies  and  India.  The 
broad  principle  thus  embodied  in  the  consti- 
tution has  aroused  interest  and  attention  in 
many  quarters.  The  Right  Hon.  James  Bryce, 
M.  P.,  late  President  of  the  Board  of  Trade, 
on  a  recent  occasion  remarked  in  this  connec- 
tion: 'It  Is  with  the  heartiest  sympathy  that 
those  of  us  who  watch  the  efforts  that  are  be- 
ing made  in  the  political  sphere  to  bring  the 
Colonies  closer  to  their  mother-country  wel- 
come such  a  step  as  you  are  taking,  which  will 
unquestionably  give  you  a  firmer  hold  on  the' 
members  of  your  profession  beyond  the  seas.' 
Further,  the  corporate  members  are  given  the 
power  of  voting  for  the  election  of  the  Council 
without  the  necessity  of  attending  the  annual 
general  meetings — a  condition  which  before 
practically  debarred  the  vast  majority  of  the 
members  from  exercising  their  privileges  in 
the  foregoing  respect" 

On  the  15th  April.  1896,  at  a  special  general 
meeting,  the  by-laws  were  altered  so  as  to 
bring  them  into  conformity  with  the  powers 
conferred  by  the  new  supplemental  charter. 
The  by-laws  as  then  altered  provide  that  "the 
number  of  the  Council  shall  be  such  as  the 
Council  in  any  year  may  fix  for  the  ensuing 
year,  provided  that  such  number  shall  not  be 
less  than  twenty-three  or  more  than  thirty- 
one,  inclusive  in  both  cases  of  the  Presidents 
and  Vice-Presidents,  but  exclusive  of  such  of 
the  Past-Presidents,  if  any,  as  may  be  ap- 
pointed by  the  Council,"  and  that  "the  Coun- 
cil, when  elected  for  the  year,  may  appoint  any 
number  of  Past-Presidents,  not  exceeding  four, 
to  be  members  of  the  Council  for  the  same 
year."  The  altered  by-laws  also  prescribed 
that  the  balloting  list  for  the  council  "shall  in- 
clude the  names  of  not  less  than  seven  cor- 
porate members  who  have  not  served  on  the 
Council  during  the  current  or  the  preceding 
year,  and  the  number  of  names  in  all  shall  be 
at  least  two  in  excess  of  the  number  of  the 
Council  to  be  elected."  Provision  was  made 
to  enable  members  to  vote  for  the  election  of 
the  Council  without  the  necessity  of  attending 
personally  at  the  annual  general  meetings,  and 
the  session  wair  fixed  to  commence  annually 
on  the  first  Tuesday  in  November  and  to  con- 
tinue until  the  end  of  April,  unless  it  should 
appear  to  the  Council  advisable  to  protract  it. 
Other  minor  alterations  were  also  made. 

Under  the  by-laws  as  so  altered,  the  number 
of  members  on  the  Council  has  been  gradually 
increased  from  twenty  to  the  maximum  al- 
lowed, namely,  thirty-one. 

On  the  9th  June,  1896,  in  consequence  of  fail- 
ing health,  Mr.  James  Forrest  retired  from 
the  post  of  Secretary,  after  having  been  con- 
nected with  the  Institution  for  no  less  than  54 
years,  during  which  period  he  had  been  for  4 
years  Assistant-Secretary  and  for  36  years 
Secretary.  In  November,  1896,  Sir  John  Wolfe 
Uarry  remarked  in  his  inaugural  Address  as 
President  with  reference  to  Mr.  Forrest,  that 
"It  may  truly  be  said  of  him  that  he  has  not 
only  watched  over  the  interests  of  the  Institu- 
tion with  the  greatest  assiduity  and  with  com- 
plete success,  but  that  his  oflSce  has  been  to 
him  a  labor  of  love.  Certainly  no  man  ever 
deroted  himself  more  thoroughly  heart  and 
soul  to  his  work  than  has  Mr.  Forrest  from 
first  to  last  during  his  long  tenure  of  office," 
an  expression  of  appreciation  which  I  am  sure 
all  of  you  who  have  had  the  pleasure  of  know- 
ing Mr.  Forrest  or  are  acquainted  with  the  re- 
sults of  his  exertions  on  behalf  of  our  Institu- 
tion will  agree  with  me  was  fully  deserved. 
On   his   retirement,  Mr.   Forrest,   who  to   the 
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present  day  continues  to  take  a  keen  interest 
in  everything  connected  with  the  Institution, 
was  appointed  Honorary  Secretary  in  succes- 
sion to  Dr.  Pole,  F.R.S.,  who  was  elected  an 
Honorary  Member  of  the  Institution,  and 
whose  death  during  the  present  year  we  have 
had  to  regret.  Dr.  J.  H.  T.  Tudsbery  (M.  Inst. 
C.  E.),  who  had  for  four  years  acted  as  As- 
sistant-Secretary, succeeded  Mr.  Forrest  as 
Secretary,  and  fills  the  position  with  an  ability 
and  courtesy  known  to  us  all. 

At  a  special  general  meeting  held  on  the  30th 
March,  1897,  further  alterations  were  made  in 
the  by-laws,  the  most  important  being  the  in- 
troduction of  a  test,  by  examination,  of  the 
general  and  scientific  knowledge  of  candidates 
for  election  into  the  class  of  associate  mem- 
bers, with  a  view  to  insure  that  those  who  are 
admitted  into  that  class  shall,  in  addition  to 
the  qualifications  previously  demanded,  give 
satisfactory  evidence  of  their  acquaintance 
with  those  branches  of  science  which  form  the 
basis  of  engineering.  Advantage  was  taken  of 
the  revision  of  the  by-laws  to  define  more  con- 
cisely the  several  classes  attached  to  the  In- 
stitution, and  to  give  official  recognition  to  the 
term  "Associate  Member,"  which  had  been  In 
use 'since  the  foundation  of  that  class  in  1878. 

Membership  In  the  Institution  of  Civil  Engineers. 
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1824 13 

1830 14 

1841 26 

1850 34 

1860 24 

1870 16 

1880 18 

1890 19 

1900 19 

With  the  object  of  promoting  union  amongst 
the  members  of  the  Institution,  and  facilitating 
the  interchange  of  professional  views  in  the 
case  of  those  whose  residence  at  a  distance 
from  London  precludes  them  from  regular  at- 
tendance at  the  weekly  sessional  meeting  of 
the  Institute,  the  Council  arranged  for  a  gen- 
eral conference  of  members  in  May,  1897,  at 
which  the  large  attendance  and  the  interest 
manifested  in  its  proceedings  were  so  satisfac- 
tory as  to  Induce  the  Council  to  arrange  for 
similar  meetings  to  be  held  biennially.  The 
second  of  the  conferences  was  held  in  London 
in  June,  1899,  and  the  third  was  merged  in  the 
International  Engineering  Congress  held  at 
Glasgow  in  September,  1901.  in  connection 
with   the  Glasgow  Exhibition. 

In  April,  1899,  the  Council  nominated  Mr. 
(now  Sir)  W.  H.  Preece,  then  President  of  the 
Institution,  and  Sir  John  Wolfe  Barry,  Past- 
President,  to  be  the  first  representatives  of 
the  Institution  on  the  General  Board  of  the 
National  Physical  Laboratory,  which  has  now 
acquired  a  home  at  Bushy,  near  Kew,  where  it 
is  confidently  anticipated  that  scientinc  re- 
searches of  considerable  practical  value  to 
civil  engineers  will  be  conducted. 

The  Council,  in  their  report  for  the  Session 
1899-1900,  call  attention  to  the  condition  under 
which  admission  to  the  Institution  as  a  corpo- 
rate member  is  granted,  viz.,  that  the  applicant 
shall  be  "regularly  educated  as  a  civil  engi- 
neer" in  some  branch  of  the  profession,  and 
they  set  out  the  regulations  which  they  had 
framed  with  the  object  of  indicating  more  defi- 
nitely the  regular  education  contemplated  by 
the  by-laws  apart  from  the  examination  or 
other  tests  in  force.  It  cannot,  in  my  opinion, 
be  too  strongly  insisted  on  that,  these  exam- 
inations and  tests  are  only  to  be  regarded  as 
supplementing,  and  not  in  any  sense  as  super- 
seding, that  practical  training  in  actual  work 
which  is  essential  to  the  education  of  a  civil 
engineer. 
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The  progress  of  the  Institution,  as  indicated 
by  the  number  of  members  and  others  asso- 
ciated with  it  at  various  dates  in  the  Nine- 
teenth Century,  is  shown  in  the  accompanying 
table,  and  it  is  worthy  of  note  that  in  1860.  42 
years  after  the  Institution  was  established,  the 
total  number  of  all  classes  on  its  books  was 
only  930,  yet  40  years  later,  namely,  in  1900, 
the  total  number  had  become  no  less  than 
7,359,  being  an  increase  in  that  period  of  6,429, 
thus  making  the  total  number  in  1900  nearly 
eight  times  as  great  as  in  1860. 

It  may  not  be  out  of  place  to  put  on  record 
that  the  accounts  for  the  financial  year  ended 
the  31st  March,  1900,  show  that  the  income  of 
the  Institution  during  that  year  amounted  to 
£22,735  Is.  8d.,  in  addition  to  which  £2,470 
13s.  was  received  on  capital  account  and  £470 
8s.  lid.  from  trust  funds,  making  a  total  of 
£25,676  3s.  7d.  The  expenditure  during  the 
same  period  was  on  income  account  £21,465 
17s.  2d.  and  on  account  of  trust  funds  £517  5s. 
7d.  At  the  end  of  the  financial  year  the  Insti- 
tution held  investments  in  railway  and  other 
securities  valued  at  nearly  £55,000,  in  addi- 
tion to  the  freehold  premises  in  Great  George 
Street  with  their  contents.  The  financial  po- 
sition of  the  Institution  at  the  close  of  the 
nineteenth  century  may  therefore  be  regarded 
as  highly  satisfactory. 


A  Test  of  the  Safe  Load  for  Piles  was  made  a 

few   years   ago   at   New   Quay,   Royal   Victoria 

Dock,    London,    which   has    been    described   in 

"Engineering."     The   piles   driven    in   some   of 

the  work  at  that  place  when  36  to  38  feet  in  the 

ground  were  found  to  respond  to  the  blows  of 

the  hammer  more  than  had  been  expected.    A 

test  was  accordingly  made  of  one  which  had 

been  going  at  the  rate  of  2%  inches  to  four  8- 

foot  blows  of  an  1,800-pound  monkey.    The  pile 

was  of  pitch  pine  36  feet  in  length  below  the 

cut-off  and  12%xll%   inches  in  cross  section. 

The    head   of  the   pile   was   loaded    with   steel 

Joists  weighing  56.8  pounds  per  foot.     A  small 

indicator  was  arranged  just  above  the  level  of 

the  ground  to  record  the  deflection,  which  was 

as  follows: 

At  10  tons.  No  deflection.  Remained  thus  24  hours. 
"20     '■               Vwln.  "  48      " 

30     "  Vi.ln.  •■  0      " 

•  37.5  Vw  In.  •'  7  days. 

56.9 "  V«  In.  "  4  weeks. 

At  the  end   of  this  time  there  was  no  further 

deflection.     On  the  load  being  removed  the  pile 

rose  V„  inch,  showing  that  a  great  deal  of  the 

deflection  was  due  to  the  fibers  of  the  timber 

being  put  in  compression. 


Liquid  Fuel  Burning  Without  the  Steam  Jet 
is  accomplished  by  Mr.  R.  A.  Meyer,  superin- 
tendent engineer  of  a  Dutch  steamboat  line  sail- 
ing between  Batavia  and  Singapore,  in  the  fol- 
lowing manner.  The  oil  is  forced  into  the  fur- 
nace by  means  of  a  donkey  pump,  the  oil  com- 
ing from  a  storage  tank  through  a  small  heater 
in  which  it  is  warmed  slightly  by  the  exhaust 
from  the  pump,  the  exhaust  after  passing  from 
the  heater  going  to  the  ship's  condenser,  as  the 
apparatus  is  designed  to  save  the  fresh  water 
which  would  have  to  be  supplied  if  the  steam 
jet  were  used.  The  oil  is  discharged  by  the 
pump  through  another  heater,  through  which 
live  steam  for  the  donkey  pump  is  passed,  and 
is  heated  to  200  degrees  Fahrenheit.  The  front 
end  of  the  furnace  is  closed  with  a  cap  of  steel, 
and  an  annular  space  is  formed  around  this 
into  the  furnace,  with  spiral  air  guides  to  cause 
the  inflowing  air  to  take  up  heat  before  enter- 
ing the  interior  where  the  coil  is  burning. 
Part  of  the  air  is  allowed  to  ignite  with  the 
oil  as  it  sprays  from  the  injector,  but  the  bulk 
of  combustion  is  completed  further  on.  No  air 
Wast  is  used,  the  design  being  simply  to  heat 
the  air  by  the  radiation  from  the  oil  flame. 
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The    Fore   River   Ship   Building   Shed. 


A  large  steel  shed  of  a  special  type  has  been 
recently  designed  for  the  ship  building  berths 
of  the  Fore  River  Ship  &  Engine  Company,  at 
Quincy,  Mass.  It  will  shelter  four  large  ships 
under  simultaneous  construction  and  afford 
all  desirable  facilities  for  handling  and  trans- 
porting the  structural  materials  and  machinery 
and  for  assembling  the  frameworks.     Multiple 


^v^m' 


THE    ENGINEERING   RECORD. 

are  X-braced  with  single  angles  riveted  acroBB 
opposite  sides  of  the  column  flanges  in  the 
same  panel,  so  that  their  outstanding  flanges 
will  clear  at  intersections.  The  width  of  the 
column  angles  allows  the  bracing  angles  to  be 
riveted  directly  to  their  flanges  and  dispenses 
with  connection  plates.  Gusset  plates  and  hori- 
zontal connection  angles  are  riveted  to  the  ends 
of  the  columns  for  the  cap  and  base  plates,  and 
in  two  of  the  towers  in  each  row  there  are  zlg- 
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systems  of  Independent  overhead  girder  cranes 
are  provided,  which  command  the  whole  area 
of  that  portion  of  the  shipyard  which  is  under 
cover  and  handle  all  materials  and  tools  quick- 
ly without  having  the  service  for  any  one  of  the 
four  vessels  obstructed  by  that  for  the  other 
three  and  without  any  fixed  or  movable  tracks 
or  apparatus  on  the  ground  and  only  two  longi- 
tudinal rows  of  vertical  members  to  carry  the 
building  and  the  crane  service.  This  system 
obviates  the  use  of  gantries,  derricks  and  fixed 
crane  service,  reduces  the  obstructions  in  the 
yard,  economizes  spaces,  provides  shelter  for 
the  vessels  under  construction  and,  being 
equipped  with  specially  quick-acting  separate 
electric  motors  for  hoisting  and  traversing  the 
different  cranes,  provides  means  for  rapid  work. 
The  shed  is  480  feet  long  and  325  feet  wide, 
and  has  a  roof  which  is  over  150  feet  high  to 
the  top  of  the  lantern  and  100  feet  clear  above 
the  ground.  There  are  nine  main  roof  trusses, 
35  feet. deep  in  the  center,  which  are  supported 
on  two  longitudinal  rows  of  towers  195  feet 
apart  on  centers.  The  roof  trusses  overhang 
the  towers  60  feet  in  the  clear  on  each  side,  and 
are  intended  to  have  ways  under  them  which 
will  accommodate  two  large  battle  ships  in  the 
center  span  and  a  large  merchant  ship  under 
each  cantilever. 

The  towers  are  10  feet  square  at  the  base, 
with  four  columns  in  each.  The  columns  are 
battered  about  4:100  In  vertical  longitudinal 
planes,  so  that  the  tower  is  wedge-shaped  with 
a  longitudinal  length  of  about  2  feet  at  the  top 
and  a  uniform  transverse  width  of  10  feet  from 
top  to  bottom.  Each  column  is  made  with  a 
single  8x8-inch  angle  with  the  flanges  turned 
in  and  is  seated  on  a  separate  offset  masonry 
pier  with  its  cap  stone  just  above  the  surface 
of  the  ground.  There  are  horizontal  angles 
riveted  across  all  faces  of  the  tower  dividing  it 
Into  vertical  panels  about  11  feet  high,  which 
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zag  inside  stairs  giving  access  to  the  girder 
cranes  at  the  level  of  their  tops.  At  the  shore 
end  of  the  shed  the  towers  are  100  feet  high, 
with  their  bases  carried  down  below  high-water 
line,  but  as  the  ground  slopes  up  away  from  the 
shore  and  the  roof  line  is  level,  the  heights  of 
the  towers  decrease  to  87  feet  at  the  opposite 
end,  where  the  foundations  are  at  a  correspond- 
ingly higher  level. 
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Longitudinal  cap  plates  unite  the  tops  of  the 
pairs  of  tower  columns  and  receive  the  bearings 
of  the  lower  chords  of  the  roof  trusses,  which 
are  continuous  over  the  tops  of  the  towers.  The 
reactions  from  the  trusses  are  transmitted  to 
the  towers  through  a  pair  of  very  heavy  in- 
clined braces  intersecting  at  the  top  chord  and 
seated  on  the  bottom  chord  over  the  tops  of  the 
columns.  The  top  and  bottom  chords  of  the 
trusses  have  rectangular  cross-sections  made 
up  of  12-inch  cover  plates  and  pairs  of  15-inch 
side  channels,  with  gusset  plate  connections 
for  the  vertical  and  inclined  web  members. 
The  vertical  members  are  made  with  pairs  of 
channels,  latticed,  and  the  Inclined  ones  with 
angles,  of  which  there  are  eight  in  the  heaviest 
ones  and  two  in  the  lightest  ones  in  the  center 
and  end  panels. 

The  trusses  are  connected  by  five  lines  of 
longitudinal  lattice  girders  with  their  flanges 
flush  with  the  top  chords  of  the  trusses  and 
web  connected  to  the  vertical  members  of  the 
trusses.  One  line  over  the  center  of  each  row 
of  towers  is  17%  feet  deep,  the  line  In  the  cen- 
ters of  the  trusses  and  the  two  intermediate 
lines  are  10  feet  deep,  with  six  panels  each. 
The  tower  lines  are  as  deep  as  the  trusses  at 
those  points,  and  are  connected  to  both  top  and 
bottom  chords  and  to  the  tower  caps.  At 
points  one-third  of  their  lengths  from  the  tow- 
ers they  are  braced  by  45-degree  struts  about 
27  feet  long,  reaching  from  the  lower  flanges  in 
vertical  planes  to  the  sides  of  the  towers  at 
the  second  panel  point  from  the  top. 

The  longitudinal  girders  support  jack  rafters 
20  feet  apart,  which  carry  horizontal  purlin 
angles  about  6  feet  apart.  In  the  main  span  of 
the  roof  trusses  there  are  four  lings  of  %-lnch 
adjustable  longitudinal  rods  continuous  from 
end  to  end  of  the  building,  and  every  panel  of 
the  roof  is  X-braced  by  rods  in  the  plane  of  the 
rafters,  as  shown  in  the  general  plan.  The 
roof  trusses  which  are  supported  on  the  stair- 
way towers  carry  footwalks  and  railings  on 
their  lower  chords  to  give  access  to  the  dif- 
ferent girder  cra,nes. 

The  lower  chords  of  the  roof  trusses  are  con- 
nected by  eleven  lines  of  longitudinal  crane 
girders  suspended  from  them,  and  by  two  lines 
of  light  fascia  girders  at  the  eaves.  The  cen- 
ter three  lines  and  the  lines  in  the  centers  of 
the  cantilever  ends  of  the  trusses  have  double 
webs,  the  other  lines,  one  on  each  face  of  each 
tower  and  one  near  the  end  of  each  cantilever, 
have  single  webs  and  all  of  them  have  T-rails 
for  the  crane  tracks  set  on  the  upper  side  of 
their  lower  flange  angles.  This  arrangement 
provides  separate  parallel  tracks  for  eight  sets 
of  independent  girder  cranes,  two  sets  of  one  or 
more  cranes  over  each  ship.  All  are  of  5  tons 
nominal  capacity  and  are  from  25  to  45  feet 
spans. 

The  roof  is  covered  with  No.  18  galvanized 
corrugated  iron,  and  has  a  skylight  20  feet  wide 
reaching  from  end  to  end  on  each  side  of  the 
lantern.  The  lantern  is  45  feet  wide  and  15 
feet  high  and  has  iron  ventilating  louvres  on 
the  sides  and  skylights  in  the  roof.  The  roof 
trusses  are  proportioned  for  dead  load  and  40 
pounds  uniform  distributed  load  per  square 
foot  of  roof  surface  and  for  the  crane  loads  and 
for  an  assumed  wind  pressure  of  20  pounds  per 
square  foot  of  roof  surface.  Medium  steel  Is 
used  throughout  and  is  proportioued  for  unit 
strains  of  18,000  pounds  bearing,  10,000  pounds 
shear,  15^000  pounds  tension  and  12,500  pounds 
properly  reduced  for  compression.  Unit  strains 
in  field  rivets  and  bolts  are  15  per  cent,  less 
than  for  shop  rivets  and  bolts. 

The  shed  and  cranes  and  a  special  75-ton 
folding  jib  gantry  crane  were  designed,  built 
and  installed  by  the  Wellman-Seaver-Morgan 
Engineering  Company,  Cleveland. 
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The   Mechanical    Plant    of   a    New    York   Office 
Building. 


In  a  new  15-story  office  building  at  the  corner 
of  Cedar  and  William  Streets,  New  York,  there 
has  been  installed  a  mechanical  plant  which  is 
of  Interest  in  many  respects.  One  of  the  feat- 
urea  of  the  installation  is  the  use  of  two  in- 
ternally flred  Scotch  marine  boilers,  which 
were  adopted  in  this  instance  on  account  of 
lack  of  room  in  the  basement  and  because  they 
could  l>e  covered  and  insulated  in  such  a  man- 
ner as  to  prevent  in  the  greatest  degree  any 
beat  being  felt  on  the  main  floor  above  the 
boiler  room.  Another  interesting  feature  in 
connection  with  the  plant  is  that  steam  is  cir- 
culated throughout  the  heating  system  at  at- 
mospheric ■  pressure  without  special  devices. 
Two  electric  light  units  furnish  current  to  1,- 
SOO  incandescent  lamps  throughout  the  struc- 
ture, four  hydraulic  elevators  have  been  in- 
stalled, and  there  is  a  one-pipe  heating  layout 
fed  from  overhead  mains.  Special  provision  has 
been  made  in  the  building  against  fire  and  the 
floors  are  of  concrete  construction.  Most  of 
the  piping  has  been  concealed,  and  that  which 
is  exposed  is  arranged  so  as  not  to  be  unsightly. 
The  good  appearance  of  the  engine  room  is  en- 
hanced by  covering  the  walls  with  white  tile. 


expansion,  horizontal  high  speed  type,  one  is 
a  14xl2-inch  engine  and  the  other  a  10xl2-inch. 
the  former  being  direct-connected  to  a  75  kilo- 
watt Westinghouse  multipolar  compound  wound 
120-volt  generator  and  the  latter  to  a  50-kilo- 
watt  machine  of  the  same  type  and  manufac- 
ture. A  4-inch  steam  line  from  the  main  header 
serves  the  smaller  one  and  a  5-inch  line  sup- 
plies the  larger  engine.  The  main  exhaust  line 
from  engines  and  pumps  is  10  inches  in  diam- 
eter and  is  run  from  the  grease  extractor 
mentioned  to  a  point  near  the  smokestack  where 


in  plan  and  6  feet  deep,  divided  into  two  sec- 
tions, one  for  flushing  the  toilets  and  the  other 
for  drinking  purposes.  Water  connections  to 
and  from  this  tank  are  shown,  the  latter  run- 
ning across  to  the  opposite  side  of  the  building 
where  it  rises  to  a  roof  tank  in  a  pent  house. 
The  roof  tank  is  capable  of  holding  about  2,000 
gallons,  and  the  water  level  is  automatically 
regulated  by  a  ball  float  operating  in  connec- 
tion with  the  admission  valve  on  the  supply 
pipe. 
Other  apparatus  belonging  to  the  steam  plant 
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Typical  FieoR  Plan,  showing  Direct  Radiation. 


proper  is  a  blow-offi  tank  8  feet  long  and  3V» 
feet  in  diameter,  the  boiler  connections  for 
which  are  shown.  Also  a  hot-water  tank,  3 
feet  in  diameter  by  6  feet  in  length,  which  is 
suspended  from  the  ceiling  by  means  of  wrought 
iron  straps  and  hangers.  The  temperature  of 
the  water  in  this  tank  is  kept  at  a  desirable 
point  by  a  Davis  &  Roesch  thermostat.  All 
steam  piping,  tanks,  etc.,  have  been  covered 
with  magnesia  insulation  made  by  the  H.  W. 
Johns-Manville  Company  of  New  York. 

The  electrical  equipment  includes  the  two 
120-volt  multipolar  generators  mentioned  which 
supply  current  to  a  two  and  three-wire  light- 
ing current  supplying  incandescent  lamps  in 
various  parts  of  the  building.  There  are  four 
general  centers  of  distribution  as  follows:    One 


The  building  is  of  steel  skeleton  construc- 
tion and  covers  a  rectangular  area  of  about 
4,800  square  feet,  the  main  entrance  being  on 
William  Street,  where  there  is  a  60-foot  front. 
The  total  depth  of  the  structure  is  124  feet. 
A  typical  floor  plan  is  given  in  one  of  the  ac- 
companying Illustrations.  The  boiler  plant  oc- 
<-uple8  a  i>ortion  of  the  basement  on  the  Cedar 
Street  side,  while  to  the  front  of  it  is  the  en- 
gine room.  Two  elevator  pumps  are  located 
in  the  engine  room  on  the  left,  connected  to  a 
surge  tank,  while  a  house  tank  with  its  pump, 
a  feed-water  heater,  etc.,  are  on  the  right.  The 
electric  light  unita  are  centrally  located. 

The  boilers  which  are  before  mentioned  are 
of  the  internally  flred  Scotch  type,  two  in 
number,  each  being  of  200-horse-power  capacity, 
rest  individually  on  saddles  and  very  little  set- 
ting has  been  necessary.  They  are  about  15 
feet  in  length  and  9  feet  6  inches  in  diamater, 
fltted  with  Morison  corrugated  furnaces  each 
delivering  steam  from  6-inch  outlets  on  the 
top  of  the  boilers  to  an  8-inch  header 
extending  along  one  side  of  the  engine  room. 
It  is  suspended  from  the  ceiling  and  is 
run  to  a  point  near  the  house  tank  where 
it  drops  below  the  flooring  and  is  fltted 
with  a  blind  outlet  so  as  to  form  a  water 
leg.  A  2-lnch  drip  is  carried  from  the  bottom 
of  the  latter  to  an  Anderson  trap.  The  main 
exhausts  from  the  engines  are  shown  leading  to 
a  Ford  grease  extractor  and  into  the  heating 
main. 

The   engine*    are  of  the   Harrisburg   single 


Scole 
0'       4'      e'      12'      6'     30' 


Plan  op  Mechanical  Plant  in  Basement. 


it  rises  to  the  attic,  serving  downward  heating 
lines.  To  the  rear  of  the  engines  are  two  6x4x6- 
inch  boiler  feed  pumps  made  by  the  Buffalo 
Steam  Pump  Works,  fitted  with  brass  lined 
cylinders,  which  pump  the  water  of  condensa- 
tion from  the  heating  system  back  through  a 
200-hor8e-power  Berryman  feed-water  heater 
into  the  boiler.  A  10x6x8-inch  house  pump,  also 
made  by  the  Buffalo  Steam  Pump  Works,  is 
supplied  with  steam  through  a  2-inch  connec- 
tion and  exhausts  through  a  2V2-inch  line;  it 
draws   from  a  house  tank  6 14   feet  by  8  feet 


circuit  to  the  second  fioor  supplies  the  first, 
second  and  third  floors;  a  line  to  the  fifth  floor 
furnishes  current  to  the  fourth,  fifth,  sixth  and 
seventh  stories;  another  to  the  ninth  takes 
care  of  the  eighth,  ninth,  tenth  and  eleventh; 
while  the  last,  running  to  the  thirteenth  floor, 
connects  the  twelfth,  thirteenth,  fourteenth  and 
fifteenth.  A  panel  box  is  provided  for  each 
floor,  from  which  taps  are  taken  to  outlets.  In 
several  places  flexible  conduits  are  used,  gen- 
erator feeders  being  run  under  the  engine-room 
floor  to  the  switchboard  in  loricated  conduits. 
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The  switchboard  consists  of  two  panels  of 
white  Italian  marble  and  is  located  at  one  cor- 
ner of  the  engine  room.  On  it  are  placed  two 
ammeters  and  two  voltmeters  of  the  Weston 
type,  a  ground  detector,  two  pilot  lamps  for 
the  generators  and  two  Carpenter  rheostats. 
There  are  also  contained  on  the  board  two 
large  generator  switches,  a  break-down  switch 
and  switches  for  the  control  of  the  four  cen- 
ters of  electrical   distribution  mentioned. 

The  elevator  equipment  was  installed  by  the 
Otis  Elevator  Company,  of  New  York,  and  In- 
cludes four  hydraulic  elevators  and  a  safe  lift. 
The  two  compound  tandem  pumps  are  of  the 
Worthington  type  and  are  duplicate  machines, 
each  being  14x20x11x1.5  inches  in  size.  Either 
or  both  may  be  used  for  obtaining  the  neces- 
sary pressure  in  the  elevator  tank,  4  feet  in 
diameter  and  16  feet  long,  which  is  set  on  steel 
girders.  A  surge  tank  to  which  the  pumps 
are  connected  in  the  usual  way  is  714  feet  by 
12  feet  in  plan  and  6  feet  in  height,  holding 
about  15,000  gallons.  The  customary  automatic 
cut-off  valve  operating  when  the  cars  have 
reached   the   end   of   their   transit    is   provided 


from  the  top  of  the  building  to  the  basement, 
there  connecting  with  a  small  air  pump. 

The  engine  room  is  ventilated  by  means  of 
a  3G-inch  Seymour  disc  fan  located  in  one  of 
the  walls  and  driven  by  a  small  motor.  No 
ventilation  except  through  window  openings  is 
provided  on  the  floors  above.  A  pneumatic 
tube  system  is  also  installed. 

The  building  was  erected  from  the  plans  of 
Mr.  Goldwin  Starrett,  of  the  Thompson,  Star- 
rett  Company,  of  New  York,  and  the  mechani- 
cal plant  was  designed  by  Mr.  McGonagal  of 
the  same  company,  who  were  also  the  con- 
tractors for  the  installation. 


An  English  Municipal  Ice  and  Cold  Storage  Plant 


The  corporation  of  Wolverhamptom,  England, 
has  now  in  operation  a  cold  storage  and  ice 
plant  which  forms  part  of  a  scheme  compris- 
ing a  wholesale  market.  The  latter  is  now 
being  designed  and  the  total  estimated  cost, 
exclusive  of  site,  is  about  $115,000.  At  a  recent 
meeting    of    the    Incorporated    Association    of 


TiiK  Scotch  Maki.ne-Tyi'k  Boileks. 


and  Cruikshank  safety  devices  are  installed  on 
the  cars.  The  safe  lift  pump,  connected  to  the 
surge  tank  and  also  of  th«  Worthington  type, 
is  10x4'yixl0  inches.  Each  elevator  has  a  car- 
rying capacity  of  about  two  tons  and  a  speed 
of  approximately  500  feet  per  minute,  travers- 
ing a  vertical  distance  of  200  feet. 
.  Exhaust  steam  is  used  for  the  heating  system, 
which  is  of  the  one-pipe  overhead  type,  direct 
radiation  being  installed  throughout.  The  10- 
inch  heating  line  already  mentioned  serves  in- 
dividual attic  mains  which  in  turn  supply  thir- 
teen different  drop  lines.  The  radiators  ar^ 
those  manufactured  by  the  United  States 
Radiator  Company  connections  for  which  have 
been  made  according  to  the  detail  sketch,  and 
expansion  joints  have  been  provided  at  an  in- 
termediate floor.  Live  steam  passed  through 
an  8-inch  Ford  reducing  valve  located  at  the 
junction  of  the  exhaust  heating  main  in  the 
basement  and  a  branch  steam  line  from  the 
main  header  may  be  used  in  addition  to  the 
usual  heating  supply  should  severe  weather 
warrant  such.  In  connection  with  the  drop 
lines   %-Inch   air  lines  are  run,   which  extend 


Municipal  anu  County  Engineers,  the  plant  was 
described  by  Mr.  George  Green,  borough  engi- 
neer of  Wolverhampton. 

The  cold  stores  at  the  present  time  comprise 
five  cold  storage  rooms,  having  a  capacity  of 
16,650  cubic  feet.  One  of  these  rooms  is  in- 
tended to  be  kept  at  a  temperature  of  about 
35  degrees  Fahr.;  the  other  four  at  22  degrees. 
In  addition  to  this  there  is  an  ice  cellar  with  a 
cubic  capacity  of  3,750  feet.  The  motive  power 
for  working  the  air-cooling  apparatus  and  for 
manufacturing  the  ice  is  electricity,  supplied 
from  the  corporation  mains  at  about  2  cents 
per  kilowatt  hour.  The  ice  machinery  has  a 
capacity  of  10  tons  of  can  ice  per  day  of  24 
hours  and  the  cellar  will  store  90  tons. 

The  plant  has  been  supplied  by  the  Linde 
British  Refrigeration  Company,  and  consists 
of  two  compressors;  one  surface  evaporating 
ammonia  condenser:  one  ice  tank,  complete 
with  necessary  moulds;  one  filling  tank;  one 
thawing-off  tank;  one  overhead  electric  travel- 
ing crane;  and  one  air-cooler,  with  fan.  and 
the  necessary  motors.  The  compressors  are 
horizontal,    double-acting   and   belt-driven,   the 


larger  one  being  generally  used  for  Ice  making 
and  the  other  for  the  cold  stores. 

The  air-cooler  consists  of  a  series  of  colls 
of  special  lap-welded  wrought-iron  tube.  The 
evaporation  of  the  ammonia  in  the  coils  is 
utilized  for  cooling  the  air,  the  surface  of  the 
coils  being  kept  free  from  snow  by  means  of 
a  drip  of  uncongealable  brine,  the  brine  being 
circulated  by  a  brass-fitted  pump,  worked  by  a 
separate  motor.  The  fan,  provided  for  circu- 
lating the  air  over  the  coils,  is  placed  in  a  duct, 
and  the  air  is  drawn  in  by  the  fan  at  one  end 
and  passed  out  at  the  other  end,  after  being 
cooled,  shutters  being  fixed  in  each  store  at 
convenient  places  to  let  in  the  cold  air  in  such 
quantities  as  may  be  required  from  time  to 
time. 

The  ice  tank  contains  140  moulds  or  cans  of 
turned  steel.  In  frames,  each  block  of  Ice 
weighing  140  pounds,  and  measuring  42x20x6 
inches.  The  tank  Is  fitted  with  a  propeller 
for  circulating  the  cold  brine  over  the  coils 
*  and  round  the  ice  moulds.  The  ice  Is  made 
from  the  ordinary  water  supplied  from  the  cor- 
poration mains.  Hydraulic  agitating  gear  is 
also  provided  for  rendering  the  ice  clear  to 
within  something  like  7  per  cent,  of  the  total 
capacity  of  the  block. 

The  insulation  of  floors,  walls  and  ceilings 
cost  approximately  24  cents  per  cutje  foot  of 
storage.  The  floors  of  the  stores  were,  in  the 
first  instance,  constructed  of  6  inches  of  ce- 
ment concrete,  upon  which,  in  the  case  of  the 
ice  cellar,  was  laid  %  inch  of  rock  asphalt; 
this  was  continued  up  to  the  damp-course  and 
joined  to  that. by  means  of  a  hot  seam. 

The  ordinary  method  of  floor  insulation  was 
deviated  from  in  this  case,  and  consists  of  three 
slabs,  laid  one  above  the  other,  of  a  patent 
material,  consisting  of  granulated  cork  ce- 
mented together  and  forming  a  solid  slab  or 
brick.  Upon  the  top  of  these  were  placed  two 
layers  of  rock  asphalt  I'/j  inches  thick.  This 
floor  has  been  found  an  excellent  insulator,  and 
at  the  same  time  has  the  advantage  of  being 
solid.  The  author  considers  it  an  improvement 
on  the  wooden  floor,  inasmuch  as  it  can  be 
thoroughly  cleansed,  and  should  any  liquids  be 
spilt  upon  it  no  damage  can  be  done  to  the 
insulation. 

The  walls  and  the  ceilings  are  insulated  with 
timber  and  slag  wool.  In  the  first  instance, 
2x2-inch  red  deal  studs,  18  inches  center  to 
center,  are  secured  to  the  brick  walls  with 
plugs.  They  are  afterwards  covered  and  the 
spaces  between  them,  with  one  layer  of  Giant 
insulating  paper,  secured  to  the  studs  with 
tacks  and  marine  glue.  Immediately  upon  this 
are  placed  two  layers  of  1-inch  red  deal  grooved 
and  tongued  boarding,  the  first  laid  horizon- 
tally and  the  second  vertically,  with  one  layer 
of  similar  waterproof  paper  between;  2x9-inch 
red  deal  uprights  at  18-inch  centers  are  then 
fixed,  to  which  are  attached  again  two  layers 
of  1-inch  grooved  and  tongued  boarding,  with 
waterproof  paper  between,  as  previously  de- 
scribed. The  9-inch  space  Is  carefully  and  firm- 
ly filled  with  slag  wool.  The  ceiling  is  treated 
in  a  similar  manner,  slag  wool,  of  course,  being 
put  in  from  the  top  before  the  upper  boarding 
is  laid. 

In  the  case  of  the  ice  cellar,  the  walls  are 
covered  with  asphalt  up  to  the  top,  and  after 
the  insulation  has  been  fixed  In  a  similar  man- 
ner to  that  In  the  stores  the  inside  walls  are 
then  fitted  with  2xl-inch  dunnage  or  cargo  bat- 
tens at  15-inch  centers,  to  prevent  the  blocks 
of  ice  adhering  to  the  walls,  and  to  admit  of  a 
free  circulation  of  air  around  the  materials 
stored.  The  ceiling  of  the  ice  cellar  is  largely 
formed  by  the  bottom  of  the  ice  tank,  and  has 
no  means  of  being  kept  cool  otherwise  than  by 
the  tank. 
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Bach  doorway  also  has  a  canvas  Wlllesden 
curtain  to  prevent  unnecessary  escape  of  cold 
air.  The  whole  of  the  inside  of  the  stores  is 
painted  in  white  and  finished  in  white  enamel, 
so  as  to  make  the  same  as  light,  clean  and 
sanitary  as  possible.  The  entire  building  is 
lighted  by  electric  light. 


New  Books. 


Although  only  six  years  have  elapsed  since 
the  publication  of  the  first  edition  of  Prof.  Wil- 
liam P.  Mason's  "Water  Supply."  so  much  ma- 
terial has  since  been  added  to  the  stock  of  gen- 
eral knowledge  on  the  subject  that  no  incon- 
siderable portion  of  the  text  had  to  be  rewrit- 
ten for  the  third  edition,  which  has  just  ap- 
peared. As  the  work  now  stands  it  is  a  digest 
of  all  the  important  information  the  author 
could  collect  on  the  subject,  considered  from  a 
sanitary  standpoint.  The  relations  between 
drinking  water  and  disease,  water  purification, 
the  quality  of  supplies  from  various  sources, 
the  effect  of  storage,  the  pollution  of  supplies, 
and  the  action  of  water  on  metals  are  the 
general  features  of  the  book,  which  is  profusely 
illustrated.  It  is  published  at  $4  by  John 
Wiley  t  Sons,  New  York. 

The  Association  of  Civil  Engineers  of  Cor- 
nell University  publishes  every  year  a  volume 
of  "Transactions"  which  includes  addresses  by 
non-resident  lecturers  and  other  papers  of  per- 
manent value.  The  volume  for  1901-2  is  a 
liook  of  136  pages  and  contains  nine  good  ar- 
ticles. The  introductory  paper  is  on  "Bridge 
and  Concrete-Steel  Construction"  and  was 
wriUen  by  Mr.  Edwin  Thacher.  It  is  mainly 
a  conipilation  of  experimental  data  useful  to 
designers  of  concrete-steel  structures  and  a 
statement  of  a  theory  of  the  ultimate  strength 
of  such  construction  which  Mr.  Thacher  has 
found  to  agree  well  with  tests.  The  other  pa- 
pers are  as  follows:  "Railway  Management  and 
the  Civil  Engineer, '  by  Mr.  Theodore  Voorhees; 
"Heavy  Sewer  Construction  in  Concrete,"  by 
Mr.  E.  J.  McCaustland;  "Hook  Mountain  Tun- 
nel," by  Mr.  Wager  Fisher;  "New  York,  Chi- 
cago £  SL  Louis  R.  R.  Bridges, '  by  Mr.  A.  J. 
HImes;  "Problems  and  Methods  of  the  Isthmian 
Canal  Surveys,"  by  Mr.  Boyd  Ehle;  "Notes  on 
New  Orleans  Drainage,"  by  I.  W.  McConnell; 
"The  Engineer  in  Construction  Contracts,"  by 
Mr.  John  C.  Wait;  "Anti-Priction  Bearings,"  by 
Mr.  Henry  R.  Lordly.  The  book  is  sold  at  $1 
by  the  Secretary,  Prof.  C.  L.  Crandall. 

The  Committee  on  Sewerage  of  the  Connecti- 
cut Society  of  Civil  Engineers  have  presented 
a  report  giving  some  valuable  data  in  regard 
to  the  methods  of  sewer  construction  and  main- 
tenance in  some  80  odd  cities  and  towns,  chiefly 
In  Connecticut  and  Massachusetts.  This  report 
la  published  in  the  "Proceedings"  of  the  so- 
ciety, recently  issued. 

A  volume  enUtled  "Alternating  Current  Ma- 
chines," by  Prof.  Samuel  Sheldon  and  Mr. 
Hobart  Mason,  though  primarily  intended  as 
a  text-book  Is  such  an  excellent  treatise  on  the 
subject  of  alternating  currents  that  engineers 
generally  will  find  It, helpful  in  solving  many 
of  the  problems  that  arise  from  time  to  time 
In  alternating  current  practice.  Of  the  many 
attractive  features  of  this  book  probably  the 
most  notable  Is  the  attention  given  to  the  phy- 
sical side  of  the  science,  so  that  the  student 
may  get  a  conception  of  what  actually  happens 
In  a  circuit,  and  which.  If  clearly  understood, 
gives  a  far  better  grasp  of  the  subject  than  do 
the  mathematical  and  graphical  sides.  An  ex- 
periment for  demonstrating  the  lap  of  multi- 
phase current  waves  is  one  of  several  described 
in  the  book  which  are  new,  and  as  an  example 
of  original  treatment  the  chapter  on  converters 
may  be  Uken.     It  should  also  be  menUoned 
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that  the  complete  derivation  of  the  formula  for 
line  inductance  is  here  given  and  in  its  simplest 
form.  The  book  is  no  proper  treatise  for  the 
lazy  mind.  The  rapidity  with  which  a  subject 
is  caught  up,  gone  into,  the  meat  extracted  and 
then  dropped  for  another  requires  close  atten- 
tion and  an  active  mind  on  the  part  of  the 
reader.  The  book  is  published  at  $2.50  by  the 
D.  Van  Nostrand  Company,  New  York. 

A  small  book  that  is  full  of  good  and  clearly 
expressed  information  is  Mr.  A.  A.  Atkinson's 
"Electrical  and  Magnetic  Calculations."  In  fact 
there  is  so  much  in  this  little  work  that  it 
might  well  have  been  given  a  more  ambitious 
title.  It  covers  continuous  and  alternating  cur- 
rents, wiring  and  transmission  lines,  batteries, 
magnetism  and  electro-magnets  and  dynamo 
design  and  calculations,  including  both  continu- 
ous and  alternating  machines.  Two  plates  are 
inserted  from  which  drop,  size,  current,  and 
other  characteristics  of  distribution  systems 
may  be  graphically  determined.  In  order  that 
the  reader  may  clearly  understand  every 
formula  and  its  use,  numerous  examples  are 
interspersed  throughout  the  book  and  they  help 
to  make  easy  the  interpretation  of  the  mathe- 
matics. It  is  particularly  valuable  as  a  refer- 
ence book.  It  is  published  at  |1.50  by  the  D. 
Van  Nostrand  Company,  New  York. 

An  elementary  book  by  Alton  D.  Adams  bear- 
ing the  comprehensive  title  "Light,  Heat  and 
Power  in  Buildings"  has  been  published  at  $1 
by  William  T.  Comstock,  23  Warren  Street,  New 
York.  It  may  prove  of  interest  to  those  un- 
familiar with  the  generalities  of  the  theory, 
costs  and  operation  of  power  plants  for  build- 
ings, and  its  arrangement  of  the  discussion  of 
the  various  points  of  such  plants  will  be  found 
convenient.  The  last  chapter  of  the  work  in- 
cludes a  discussion  of  the  heating  power  of 
fuels,  together  with  a  compilation  of  tests  and 
analyses  of  various  classes  of  fuel. 

In  these  days  of  many  books,  with  more  of 
them  being  ground  out  every  day,  it  is  a  pleas- 
ure to  get  hold  of  a  work  such  as  the  "Electri- 
cal Catechism"  issued  at  $2  by  the  Hill  Pul)- 
lishing  Company,  New  York.  Electrical  works 
in  the  question-and-answer  form  and  alleged 
to  contain  instruction  in  the  elementary  prin- 
ciples of  the  art  there  are  in  plenty,  but  they 
are  generally  wandering,  tiresome  and  com- 
piled from  electrical  catalogues  by  persons  who 
know  but  little  more  than  the  pupils  they  pro- 
pose to  instruct.  The  book  under  review,  how- 
ever, is  a  departure  from  the  usual  type.  It  Is 
a  smart,  clean  cut  work  in  which  the  informa- 
tion is  correct,  well  explained  and  up  to  date. 
In  short  it  is  good  enough  for  an  engineer's 
library  and  simple  enough  for  the  beginner. 
The  subjects  treated  are  such  as  logically  find 
their  place  in  such  a  book,  the  general  theories 
of  electricity  and  magnetism,  distribution,  con- 
trol and  design. 

The  steady  increase  in  the  percentage  of  the 
total  population  of  the  country  which  dwells 
In  cities  and  towns  makes  the  study  of  muni- 
cipal affairs  an  obligation  of  growing  impor- 
tance to  all  citizens.  There  is  a  small  number 
who  understand  the  magnitude  of  these  prob- 
lems and  are  endeavoring  to  solve  them,  but 
the  mental  attitude  of  the  majority  of  that 
body  of  citizens  proud  to  call  itself  the  intelli- 
gent class  Is  simply  one  of  befogged  conceit. 
They  are  the  first  to  assert  the  intricacy  and 
detail  of  their  own  particular  calling  and  the 
time  It  takes  to  master  it,  yet  tew  of  them  will 
fail  to  give,  on  the  slightest,  provocation,  an 
opinion  on  the  management  of  public  alfairs 
marked  by  such  a  lack  of  knowledge  of 
legal  restrictions,  historical  precedent  and  tech- 
nical information  that  the  decently  informed 
hearer  Is  at  a  loss  whether  to  laugh  or  swear. 
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The  Macmillan  Company,  New  York,  has  rec- 
ognized this  condition  and  has  published  at 
$1.25  each  a  series  of  books  on  different  sub- 
jects of  interest  to  citizens  desirous  of  fulfilling 
their  obligations  to  the  city.  State  and  nation. 
The  last  of  the  series  is  "Municipal  Engineer- 
ing and  Sanitation,"  by  M.  N.  Baker.  The  au- 
thor has  had  exceptional  opportunities  for  acquir- 
ing definite  information  on  the  subjects  covered 
by  the  title  of  the  volume,  which  he  has  set 
forth  with  the  accurate  sense  of  proportion  that 
only  comes  from  a  long  practical  association 
with  municipal  affairs.  The  contents  of  the 
book  are  divided  into  five  parts,  ways  and 
means  of  communication;  municipal  supplies; 
collection  and  disposal  of  wastes;  protection  of 
life,  health  and  property;  administration, 
finance  and  public  policy.  No  claim  is  made 
to  review  any  of  these  branches  exhaustively, 
as  the  book  is  intended  for  people  without  tech- 
nical training  who  are  striving  as  officials  or 
citizens  to  improve  municipal  conditions.  It 
can  be  heartily  recommended  for  this  purpose 
and  deserves  a  wide  circulation  and  careful 
study. 

A  book  of  vest-pocket  size  by  Mr.  H.  B.  An- 
drews entitled  "Handbook  for  Street  Railway 
Engineers,"  contains  much  useful  information 
concerning  mensuration,  laying  out  of  curves, 
track  construction,  earthwork,  copper  calcula- 
tions and  the  usual  trigonometrical  tables. 
While  there  is  little  new  either  in  the  matter 
or  its  treatment,  the  book  forms  a  handy  ref- 
erence for  general  use  and  is  based  on  such  ex- 
cellent models  as  are  found  in  the  Boston  street 
railways.  It  is  published  at  $1.25  by  John  Wiley 
&  Sons,  New  York. 


The  So-Called  Flint  Pavements  of  Lafayette, 
Ind.,  which  are  now  attracting  considerable  at- 
tention in  that  State,  are  made  from  a  silicious 
limestone  which  is  found  on  the  Wabash  River 
about  14  miles  southwest  of  the  city.    Mr.  G.  H. 
Stevenson,   city    engineer,   states  that   the   ex- 
posed layers  of  the  ledge  have  the  appearance 
of   compact    stone,    but   a   light   blow   with   a 
hammer  will  break  it  into  small  pieces.     This 
ledge,  after  exposure  to  the  air,  can  be  loosened 
with  an  ordinary  plow  and  is  very  easily  han- 
dled;   the  loosened  stones   range  in  size  from 
3  inches  down  to  less  than  %  inch.    This  stone 
has  been  used  on  the  streets  of  Lafayette  for 
a  great  many  years.     Formerly  it  was   spread 
on  the  street  the  same  as  pit  gravel  and  left 
for   the   trafiic   to   compact,    which   took    some 
time,  as  this  stone   has   very  littfe  cementing 
qualities  of  its  own.    Of  late  years  the  city  has 
used   an    18-ton    steam   roller   in   making    flint 
streets.     The  stone  is  put  on  in   3-inch  layers 
and  rolled  dry  until  there  is  no  creeping  of  the 
pieces  under  the  roller.     Then  about  an  inch 
of  clean  coarse  sand  is  spread  over  the  layer 
and    washed    into    the    interstices    with    water 
from  a  sprinkling  wagon,  care  being  taken  not 
to  drench   the  roadway;   the  amount  of  water 
used  is  left  to  judgment  of  the  inspector  or  en- 
gineer.    After    sprinkling    the    layer    is    again 
thoroughly  rolled  before  the  next  layer  is  put 
on.    This  operation  is  repeated  with  each  layer, 
the  total  depth  of  stone  used  depending  on  the 
traffic  of  the  street,  and  varying  from  6  to  12 
inches  on  different  streets.    Lafayette  is  partly 
underlaid  with  gravel  and  sand  and  partly  with 
clay.     When    flint   is  used   on   a   street   where 
there  is  gravel  subsoil  no  special  foundation  Is 
made  beyond  shaping  and  rolling  the  subgrade, 
but  where  the  subsoil  is  clay  either  an  8-inch 
telford  foundation  or  a  rough  stone  foundation 
is   made.     Where  these   foundations   are   used 
the  depth  of  flint  is  3  inches  at  the  sides  and  6 
Inches  at  the  center.     This  stone  makes  a  very 
hard  and  clean  roadway,  free  from  dust,  which 
is  uninjured  by  hand  sweeping. 
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Personal   Notes. 


Mr.  R.  M.  Phelps  has  been  reelected  city 
engineer  of  Berkley,  Va. 

Mr.  E.  Lacey  Chinn  has  been  elected  engi- 
neer and  surveyor  of  Annapolis,  Md. 

Capt.  A.  H.  West,  of  Rosedale,  Miss.,  has 
been  elected  chief  engineer  of  the  Mississippi 
River  levee  commission  and  Mr.  Robert  Somer- 
ville,  of  Greenville,  Miss.,  chief  assistant  en- 
gineer. 

Mr.  Charles  H.  Ewing  has  resigned  his  po- 
sition as  chief  engineer  of  the  Central  New 
England  Railway  to  accept  a  position  as  divis- 
ion engineer  on  the  Philadelphia  &  Reading 
Railroad,  with  headquarters  at  Reading,  Pa. 

Mr.  H.  C.  Brubaker,  Jr.,  has  withdrawn  from 
the  firm  of  Samuel  H.  Brubaker  &  Co.,  and  has 
opened  offices  for  engineering  and  architectural 
work  in  the  Aetna  Building,  Indianapolis,  In 
association  with  Mr.  W.  K.  Eldridge,  lately 
with  the  same  firm. 

Mr.  W.  S.  Jones  has  been  appointed  gen- 
eral manager  and  assistant  to  the  president 
of  the  Arkansas  &  Choctaw  Railway  and  the 
Choctaw  Construction  Co.,  with  headquarters 
at  Hugo,  I.  T.  He  was  recently  general  super- 
intendent of  the  Rutland  Railway  in  Vermont. 

Mr.  H.  A.  Sumner,  M.  Am.  Soc.  C.  E.,  has  re- 
signed his  position  as  chief  engineer  of  the 
New  Mexico  Railway  &  Coal  Co.,  owners  of 
lines  embraced  in  the  El  Paso-Rock  Island 
Route,  to  accept  a  similar  position  with  the 
Denver,  Northwestern  &  Pacific  Railroad  Co., 
which  has  been  incorporated  to  build  a  road 
between  Denver  and  San  Francisco  by  way  of 
Salt  Lake  City. 


A  30-inch  Riveted  Steel  Force  Main,  laid  last 
summer  to  supplement  the  water  supply  of 
Atlantic  City,  N.  J.,  is  described  in  the  1901  re- 
port of  Superintendent  W.  C.  Hawley.  The 
method  of  coating  the  pipe  is  of  special  inter- 
est on  account  of  the  corrosive  action  of  the 
meadow  mud  in  which  part  of  it  was  to  be  laid. 
Each  length  was  made  up  of  five  alternate  in- 
side and  outside  rings  of  14-inch  open-hearth 
steel,  the  diameter  of  the  inside  rings  being  30 
inches  and  the  total  length  of  the  section. being 
28  feet  center  to  center  of  rivet  holes.  After 
riveting  and  calking  the  seams  inside  and  out 
the  pipe  was  heated  by  a  jet  of  natural  gas 
burned  inside  to  a  temperature  of  about  400 
degrees  Fahrenheit  and  then  coated  by  dipping 
it  into  a  bath  of  mineral  rubber  heated  to  the 
same  temperature.  The  pipe  was  lifted  out  of 
the  bath  slowly  so  that  the  surplus  coating  ma- 
terial woul'd  run  off,  and  it  was  then  placed  on 
end  inside  a  frame  scaffold  and  two  strips  of 
10-ounce  burlap  wide  enough  to  encircle  the 
pipe  and  lap  a  few  inches  were  applied  imme- 
diately by  a  gang  of  paper  hangers  and  brushed 
into  the  hot  coating.  In  laying  the  pipe  across 
the  meadows  branches  were  inserted  at  six 
points  to  connect  to  the  two  old  mains,  allow- 
ance being  made  for  expansion  and  contraction 
by  slip  joints  inserted  on  either  side.  A  30- 
inch  Venturi  meter  was  set  near  the  pumping 
station  in  order  to  give  a  more  accurate  record 
of  the  amount  of  water  pumped  than  can  t)e 
obtained,  from  the  revolution  counters  on  the 
pumps,  as  was  done  in  the  past.  A  20-inch  Ven- 
turi meter  at  the  other  end  of  the  main  will 
give  a  check  on  any  leakage.  The  valves  on 
the  three  mains  are  so  placed  that  any  one 
can  be  repaired  without  shutting  off  more  than 
one  section  of  one  of  the  mains.  Mr.  Emil 
Kuichling.  M.  Am.  Soc.  C.  E.,  was  consulting 
engineer  for  the  work.  The  T.  A.  Gillespie 
Company,  of  New  York,  were  contractors  for 
the  construction  of  the  main. 
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WATER. 

Golden,  Colo. — City  Attorney  W.  Ft.  Whitehead 
writes  that  at  the  election  held  July  S  bonds  to  the 
amount  of  $100,000  were  voted  for  the  construction 
of  a  municipal  system  of  gravity  water  works. 

/■lei/uin,  Tex. — Chas.  Troell  writes  that  he  and  Hugo 
Troell,  both  of  Seguln,  propose  to  construct  an  Irri- 
gation system  and  will  receive  bids  Dec.  1  for  pumps. 

Chei/rnne,  Wyo. — City  Engr.  W.  D.  I'ease  writes 
that  bids  have  not  yet  been  asked  for  the  proposed 
water  works  Improvements  to  cost  ?8.">,000.  A.  .1. 
Wiley,  of  liolse,   Idaho,  Engr.  in  Charge. 

Wihiiont,  Minn. — It  Is  stated  that  the  Council  will 
receive  bids  Aug,  5  for  the  construction  of  water 
works  from  plans  prepared  by  M.  K.  Haynes,  of  Man- 
kato.      S.  L.    Long,  Village  Recorder. 

Grand  Rapids,  Minn. — Bids  are  wanted  July  28  for 
rebuilding  the  water  works  pumping  station.  Fred. 
A.  King,  Village  Recorder. 

Tell  City,  Ind. — Bids  are  wanted  Aug.  12  for  fur- 
nishing and  laying  a  4-ln.  cast  iron  water  pipe  In 
Mozart  St.      H.  J.   Stuehrk,  City  Clk. 

Dayton,  O. — Bids  are  wanted  Aug.  1  for  the  erec- 
tion and  completion  of  an  extension  of  the  boiler 
house  and  pumping  station  at  the  water  works.  Chas. 
E.  Rowe,  Secy.    Bd.  of  Trus. 

Mt.  Pleasant,  Mich. — Consulting  Engr.  W.  F. 
Brown,  of  Toledo,  O.,  has  recommended  the  boring  of 
additional  wells  as  the  best  method  of  obtaining  a 
sufficient  supply  of  pure  water  for  this  place. 

Chicafio,  111. — Frank  Murphy.  Contract  Clk.  of  the 
Dept.  of  Tub.  Wks.,  writes  that  the  following  bids 
were  opened  July  11  for  constructing  one  electric 
traveling  crane,  capacity  20  tons,  at  the  Chicago  Ave. 
pumping  station :  Pawling  &  Ilarnlschfeger.  Milwau- 
kee, Wis.,  $16,500  ;  Whiting  Tdy.  Equipment  Co.,  Chi- 
cago, $11,980  (awarded). 

Charleston,  S.  C. — The  plans  of  the  American  I'lpe 
Mfg.  Co.,  Phlladeljjhla,  which  has  the  contract  for  de- 
signing and  building  the  new  works,  provide  for  a 
timber  and  earth  dam  on  Goose  Creek  11  miles  north- 
west of  the  city  ;  a  pumping  station  there  with  a  100- 
ft.  brick  stack  ;  one  3,000.000  and  two  5,000.000-gal. 
high-duty  pumps ;  one  .'>.000,000  and  two  3.000.000- 
gal.  low-duty  pumps:  600  H.-P.  In  boilers;  a  5,000,- 
000-gal.  mechanical  filter  plant,  with  a  10,000,000- 
gal.  sedimentation  reservoir  and  a  2.000,000-gal. 
clear-water  basin  ;  a  24-in.  cast  Iron  force  main  to 
and  through  the  city,  8  miles  of  distribution  mains, 
114  hydrants,  and  the  valves  and  specials  needed  In 
the  Improvement  of  the  piping  now  in  the  city.  J. , 
W.  Ledoux  is  Ch,  Engr,  of  company, 

Jersey  City,  N.  J. — The  contract  for  special  casting 
work  In  hydrant  connections,  plugs,  caps,  bends,  man- 
hole heads'  and  covers  Is  stated  to  have  been  awarded 
to  the  Fagan  Iron  Wks.  Co.,  of  Hoboken,  at  3%  cts. 
per  lb. 

Kenmore.  If.  Y. — Engrs.  for  the  Village,  Busch  Bros., 
of  Buffalo,  write  that  on  July  14  the  village  of  Ken- 
more  closed  a  contract  with  the  Depew  &  Lake  Erie 
Water  Co.  for  furnishing  the  village  with  water.  The 
village  win  put  In  its  own  distributing  system  and 
will  soon  ask  for  bids.  Plans  and  speclDcatlons  are 
now  being  prepared. 

Bellaire,  O. — Supt.  M.  L.  Blackburn  writes  that  a 
vote  win  be  taken  on  July  28  on  the  Issue  of  $50,000 
bonds  for  a  water  works  pumping  system. 

Brookfleld,  Mo. — City  Clk.  Chas.  K.  Hart  writes 
that  the  contract  for  constructing  water  works  has 
been  awarded  to  Jos.  Bowers,  of  Lincoln,  Neb.,  for 
$6,000.     Guaranteed  supply,   500,000  gal.    per  day. 

Oenesco,  III. — Bids  are  wanted  Aug.  1  for  furnish- 
ing 9.000  ft.  of  4-ln.  water  main.  Henry  F.  Horft, 
City  Clk. 

Lowell,  Mass. — A  Special  Com.  of  the  City  Council 
has  under  consideration  the  proposition  to  supply  city 
water  to  Dracut  and  Chelmsford.  The  estimated  cost 
of  mains,  etc.,  Is  between  $20,000  and  $50,000. 

Lawrence,  Mass. — lyocal  press  reports  state  that 
the  Water  Bd.  will  soon  let  the  contract  for  con- 
structing the  dividing  walls  at  the  filter  gallery. 
Amount  available  for  this  purpose,  $5,000. 

Ardsley,  M.  Y. — The  Ardsley  Heights  Water  Co.  has 
been  Incorporated,  with  a  capital  of  $50,000.  Di- 
rectors :  Henry  De  F.  Baldwin.  New  Rochelle ;  C.  J. 
Fay,  New  York,  and  Wm.  Bradley,  Philadelphia. 

St.  Louis,  Mo. — Dlr.  of  Works  Taylor  writes  that  It 
is  proposed  to  build,  on  the  World's  Fair  site,  a  reser- 
voir having  a  capacity  of  4,500,000  gal.  for  fire  pro 
tectlon  and  sports,  .     .      „         .,  ,.,„ 

The  House  of  Delegates  has  passed  the  Council  bills 
appropriating  $250,000  for  a  covered  reservoir  at 
Baden ;  authorizing  construction  of  an  office,  ware- 
house and  stable  In  the  water  works  pipe  storage 
yard  on  Eager  Road  ;  appropriating  $120,000  for  work 
on  the  new  City  Hospital  pavilions,  and  authorizing 
Installation  of  3  boilers  in  the  Insane  Asylum. 

Pittslnirg.  Pa. — Bids  are  wanted  July  31  for  In- 
stalling foundations  for  2  15.000,000-gal.  pumping  en- 
gines at  the  Brilliant  Pumping  Station,  J,  O. 
Brown,  City  Recorder, 

Ithaca,  N.  Y. — Bids  are  wanted  Aug,  20  for  sup- 
plying the  city  with  water  by  hydrants  for  fire  pur- 
poses for  a  period  of  5  and  10  years  from  Dec.  1.  1902. 
A.  G.  Marlon,  City  Clk. 

Cincinnati,  0. — The  United  States  Const.  Co.  has 
received  the  contract  for  building  a  brick  chimney  at 
the  Eastern  Pumping  Station,  for  $14,950. 

Pomvroy,  Wa^h. — The  Council  has  voted  to  con- 
struct a  system  of  water  works  to  cost  $26,500. 
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ft.  erected  ;  2  pumping  engines,  each  of  2,      „ 

dally   capacity,   and  2   boilers  complete ;    a   submerg* 
crib  In   Lake  Erie,  and  1,500  ft.  of  24-ln.   Intake  pl| 


Pauls  Valley,  Ind.  Ter. — Bonds  to  the  amount  of 
$25,000  have  been  voted  for  water  works  by  a  large 
majority. 

^^'^lminuton,  O. — City  Clk!  Lee  Baker  writes  that 
at  the  election  held  July  22  a  vote  was  taken  approv- 
ing the  contract  between  the  Council  and  J.  K.  Poln- 
dexter,  of  Cynthlaiia,  Ky.,  for  the  construction,  main- 
tenance and  operation  of  a  water  works  system. 

Dickson,  Tenn.- — The  question  of  constructing  water 
works  at  a  probable  cost  of  $25,000,  is  under  consid- 
eration. 

llarrisburg.  Pa. — Chas.  A.  Miller,  City  Clk.,  writes 
that  the  Sinking  Fund  Comrs.  have  decided  to  re- 
ceive bids  about  Sept.  1  for  $362,000  bonds,  which 
are  part  of  the  $1,090,000  Improvement  luau  author- 
ized at  the  Feb.  election.  The  Bd.  of  I'ub.  Wks.  Is 
working  ui>on  a  revised  sewer  system,  a  nitration 
plant,  and  a  dam  In  the  Susquehanna  Ulver. 

St.  Cloud,  Minn. — The  Industrial  Trust  Co.,  of 
I'rovldence,  has  declined  the  offer  of  the  city  to  pur- 
chase the  water  works  plant  for  $65,000.  The  com- 
pany Is  said  to  contemplate  the  Installation  of  a  Alter- 
ing system. 

St.  Louis,  Mo. — Bids  will  be  received  by  the  Bd.  of 
Pub.  Improv.  until  Aug.  8  for  steam  and  feed-water 
piping  and  filters,  galleries  and  platforms,  H.  S.  Sta- 
tion No.  1.     Hiram   Phillips,  Pres. 

Elyria,  O.- — Bids  will  be  received  by  the  Bd.  of 
Water  Wks.  Trus.  until  Aug.  7  for  the  following  work  : 
4.605  tons  of  6  to  20  In.  pipe  ;  25  tons  special  cast- 
ings ;  stand  pipe  foundation,  and  stand  pipe  30x120 
"  "  ■       '  2.000. 000-gal. 

:ed 
pipe 
and  a  pump  well  ;  for  a  complete  filter  plant  with  a 
dally  capacity  of  2.000,000  gal.  of  filtered  water;  hy- 
drants, valves,  etc..  and  for  laying  40.500  ft.  of  force 
main  and  about  4  miles  of  distributing  pipes.  Geo.  K. 
Crisp,  Secy.  ;  L.  E.  Chapln,  Consult.  Engr.,  Canton. 

Fowler,  Colo. — The  Town  Council  has  granted  to 
the  Crystal  Springs  Pipe  &  Water  Co.  a  20-year  fran- 
chise to  supply  the  town  with  water. 

Carnegie,  Pa. — A  Com.  of  the  Council  Is  consider- 
ing the  matter  of  constructing  municipal  water 
works. 

Boyne,  Mich. — The  City  Authorities  have  under  con- 
sideration the  proposition  to  pipe  a  water  supply  from 
the  North  Boyne,  3Vi  miles  above  the  city,  at  a  prob- 
able cost  of  $20,000. 

Springfield,  III. — City  Engr.  Frank  H.  Hamilton  and 
Isaac  WIthrow  estimate  that  an  adequate  supply  of 
pure  water  can  be  secured  tor  this  city  at  a  cost  of 
$25,000. 

Colerain,  Mass. — Press  reports  state  that  bids  are 
being  received  for  the  construction  of  water  works 
estimated  to  cost  $5,000. 

Dyer,  Tenn. — The  citizens  are  said  to  be  considering 
the  construction  of  a  system  of  water  works. 

Kenosha,  Wis.— ^The  Bd.  of  Water  Comra.,  of  this 
city,  Is  said  to  be  considering  plans  for  the  building 
of  a  large  iron  standplpe. 

Decatur,  Ind. — The  City  Council  haa  passed  an  or- 
dinance providing  for  the  general  Installation  of 
meters. 

Middleport,  N.  Y. — The  Village  Council  has  granted 
Dudley  &  Johnson  a  franchise  to  construct,  maintain 
and  operate  a  complete  water  works  system. 

Tuscumbia,  Ala. — J.  W.  Northlngton,  of  Sheffield, 
Is  reported  to  have  received  from  the  City  Council  a 
concession  for  an  electric  light  plant  and  water 
works. 

Oakland,  Cat. — City  Engr.  Turner  estimates  the 
«ost  of  constructing  12th  St.  dam  at  $38,000. 

Animas,  Colo. — It  Is  proposed  to  construct  water 
works  at  a  cost  of  $13,000. 

Questa,  N.  Mex. — The  Taos  Irrigation  &  Develop- 
ment Co.  has  been  Incorporated  with  a  capital  of 
$1,000,000.  Headquarters  at  Questa. 

Victoria,  Tex. — The  question  of  issuing  $7,500  bonds 
for  laying  a  12-in.  main  from  the  pump  bouse  to  the 
standplpe,  received  a  favorable  vote  at  the  election 
held  July  15. 

Leadi'illc,  Colo. — The  Colorado  Fuel  &  Iron  Co.  has 
purchased  2,000  acres  of  land  in  Lake  Park,  about  7 
miles  west  of  Leadvllle,  upon  wUlcli  it  Is  stated  the 
company  proposes  to  construct  a  storage  reservoir 
for  a  reserve  supply  of  water  for  its  plant  at  Pueblo. 
Proposed  dam  to  be  40  ft.  high  and  1,000  ft.  across. 

Kokomo,  Ind. — The  City  Council  has  given  the  Ko- 
komo  Water  Co.  a  12-years'  extension  of  franchise. 

Elgin,  /«(.— Supt.  R.  R.  Parkin  writes  that  the  fol- 
lowing bids  were  opened  by  the  Bd.  of  Water  Comrs. 
en  June  25 : 

For  pumping  engine,  guaranteed  duty  115.000,000 
ft.lbs.  :  Holly  Mfg.  Co.,  $11,550  for  2.000.000-gal.  ; 
$13,125  for  3,000,000-gal.  ;  $15,540  for  4,000,000-gal. ; 
$18,375  for  5,000,000-gal.  :  $21,000  for  §,00o,000-gal.  ; 
$26,250  for  two  3,000,000-gal.  ;  $27,090  for  one  4,- 
000,000-gal.  and  one  2,000,00O-gal. 

A.  E.  Rutledge  &  Co.  bid  for  shaft  and  tunnel  com- 
plete. Including  2,000.000-gal.  pumps  with  pumping 
engine,  all  connections  to  suction  from  4  wells,  and 
water  and  steam  connections  complete  ready  for 
operation,  $55,000 :  for  2  4.000.000-gaI.  pumps  to  be 
driven  by  2  compound  condensing  high-speed  engines, 
$18,000  "(awarded).  Shaft  and  tunnel  to  be  read- 
vertlsed. 

Henry  R.  Worthlngton  bid  as  follows  for  pumps 
driven  by  Western  Elec.  motors  :  A,  6.000,000-gal.,  33 
H.-P.,  $7,700:  B,  5,000.000-gal.,  33  H.-P.,  $7,450;  C. 
4.000,000-gal.,  36  H.-P..  $6,375  ;  D,  3,000,000-Kal.,  40 
H.-P.,  $5,575;  E,  2,000,000  gal.,  40  H.-P.,  $4  SOO.  If 
General  Elec.  motors  are  adopted,  the  following 
amounts  are  to  be  added  :  A.  $300  :  B,  $250  ;  C,  $200  : 
D,  $150 ;  E,  $150.  For  generating  units,  the  bids 
were  as  follows  :  Two  11  and  19xlb  In.  Buckeye  tan- 
dem comp.  engines,  $5,700 ;  two  100-Kw.  Westing- 
house  generators.  $5,800 ;  total.  Including  condenser. 
$13.500 ;  two  12  and  24xS0-ln.  cross  comp.  Allls- 
Chalmers  engines,  $7,500 ;  two  100-Kw.  Westlnghouse 
generators,  $6,400;  total,  Including  condenser,  $15,- 
§00. 
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Semttle,  Wath. — The  City  Council  has  been  petl- 
ttoocd  for  water  main  extensions  In  the  Denny-Fubr- 
nan  additlaii.     Eatimated  cost,  flT.CHK). 

PkilmitiplHm,  Pa. — -I^ocal  press  reports  state  that 
tbe  Dept.  of  Pnb.  Wks,  is  about  to  receive  bids  for 
boUdlns  accortliDj!  to  revisnl  plans,  the  Lardner'a 
Fotet  pumping  station  at  tbe  Torresdale  nitration 
plant.  The  lowest  bid  received  last  FeD.  for  this 
work  on  the  original  plans  amounted  to  $1,440,000. 
The  rerlaed  plans  are  said  to  provide  for  a  plant  es- 
timated to  cost  $T,{K>U,000. 

Sttrliitg,  Coto. — F.  H.  Newell,  Ch.  Uydrograpber, 
Washington,  D.  C,  is  said  to  be  in  Sterling  for  the 
■Mupoae  of  considering  the  advisability  of  recommend- 
lac  to  the  Government  the  construction  of  a  reser- 
voir at  this  point,  to  irrigate  285.000  acres  of  Gov- 
tmment  land  in  Colorado  and  Nebraska. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

.Vrir  .KAony.  iHd. — The  Special  Com.  of  the  Council 
appointed  to  consider  the  question  of  sewerage  for  the 
city  favors  a  plan  for  a  general  system  of  sewerage. 
CooncUman  McQuiddy  aud  City  Engr.  Coolman  are 
members  of  the  Com. 

6'vrunwe,  A.  1". — Bids  are  wanted  July  28  for  con- 
structing a  12  and  l&-ln.  pipe  sewer  in  University 
Ave.  ana  a  12-ln.  pipe  sewer  in  Butternut  St.  Geo. 
J.  Ilets,  aty  Clk. 

ColnaibiM.  UiM. — I'ress  reports  state  iliat  $,")0,000 
bonds  hare  been  voted  to  complete  the  present  sewer- 
ace  system,   build  a  standpipe,  city   hall   and  public 

StmU  City,  B.  D. — Citlxens  are  said  to  be  consider- 
ing the  constroction  of  a  sewerage  system.  Jas. 
Hartgering,  Chmn.  of  Com. 

ToooDui,  Wa*lt. — An  appropriaiinn  of  $11,000  has 
been  made  for  the  construction  of  the  Edison  trunk 
llnA  sewer. 

BlUabeth.  Pa. — The  Town  Council  has  passed  an 
ordinance  for  the  construction  of  an  18-ln.  pipe  sewer 
on  Market  St.     W.  F.   Taylor,   Burgess. 

Pitttfield.  Mats. — The  Common  Council  has  voted 
against  the  order  adopted  by  the  Aldermen  appro- 
priating $S,S00  for  surface  drainage. 

McDonald,  Pa. — Local  press  reports  state  that  this 
Boro.  has  engaged  Trimble  &  Miller  Co.,  of  Pitts- 
burg, to  prepare  plans  and  estimates  for  a  sewer  sys- 
tem to  cost  about  $50,000. 

Urainerd.  Minn. — In  a  recent  communication  to  the 
Council.  Mayor  llaisted  recommended  that  the  City 
Bngr.  be  Instructed  to  prepare  plans  for  a  complete 
■^tem  of  sewerage,  and  that  provision  be  made  at 
once  for  potting  in  sewers. 

Oa^aetne,  Pa. — Bids  are  wanted  Aug.  4  for  improv- 
ing 3  streets;  also  for  constructing  sewers  in  6  streets. 
8.  A.  Taylor,   Boro.  Engr.,  Pittsburg. 

The  Boro.  is  stated  to  have  sold  $70,000  bonds,  of 
wUeh  950.000  is  for  street  work  and  $20,000  for  sewer 
constroction. 

eiamrHle,  O. — The  City  Council  has  passed  a  reso- 
lution for  a  storm  water  sewer  for  streets  west  of 
l*oan. 

Xiaoara  Fall*.  X.  Y. — City  Engr.  McCuUoh  esti- 
mates the  cost  of  extending  the  Chasm  Ave.  trunk 
sewer  at  $17,500  to  $19,15L 

Be*  Matnet,  la. — According  to  local  press  reports 
the  State  Bd.  of  Control  has  recommended  that  con- 
trarts  for  sewage  disriosal  plants  at  3  State  institu- 
tions be  awarded  to  the  Cameron  Septic  Tank  Co.,  of 
Chicago,  III.,  as  follows :  Orphans'  Home,  Davenport, 
for  $4,450  :  Mt.  Pleasant  Insane  Hospital,  for  $7,230  ; 
and  Industrial  School  at  Mitchellville,  for  $2,625. 

BlMefleld,  W.  Va. — Bids  are  wanted  Aug.  1  for  con- 
atmctlng  a  sewerage  system.  F.  E.  Carter,  Chmn. 
Com. 

Fort,  Pa. — Bids  will  be  received  by  John  R.  Lafean, 
Chmn.  Highway  Com.,  until  July  31  for  furnishing 
material  for  Improving  the  highway  with  about  10.- 
:{50  ft.  of  20.  24  and  30-ln.  terra  cotta  pipe  sewer  and 
about  2,000  ft.  of  3  and  4-ft.  brick  sewer.  Bids  will 
also  be  received  for  furnishing  material  for  paving 
Highway  with  about  12.875  sq.  yds.  vitrified  brick  paT 
Ing.  12.000  sq.  yds.  sheet  asphalt,  19,500  lin.  ft  of 
macadamizing  and  20,000  lin.  ft.  of  grading. 

BteUtvaU,  Pa. — Bids  will  be  received  by  the  Boro. 
of  gwissvale  until  July  28  for  the  purchase  of  $20,000 
sewer  bonds.     K.    W.  Cummins,   Chmn.   Finance  Com. 

HorrUburg.  Pa. — Bids  are  wanted  July  31  for  con- 
^roctlng  a  sewer  in   Pine  St.     M.    B.   Cowden,   City 

Jamettoicn,  N.  F.— City  Clk.  Clement  B.  Jones 
writM  that  the  contract  for  extending  the  sewer  sys- 
tem has  |>een  awarded  to  Mahoney  Bros.  &  Gardner 
Ix>«l  pren  reports  gave  the  estimated  cost  of  this 
work  as  about  $35,000. 

Villftca, Jo. — 3.  J.  Dnnoegan.  of  Shenandoah,  la  is 
stated  to  have  received  the  contract  fop  constructlnir 
a  newer  system  for  $6,000. 

Stevem  Point.  ITl*.— About  1V4  miles  of  sanitary 
sewer  Is  aboot  to  be  built  by  this  city  at  an  estimated 
cottt   oi   yil.UOO. 

Amet,  la.— -The  City  Council  has  engaged  Prof.  A. 
Marston.  of  Ames,  to  draft  plana  for  a  complete  sys- 
tem of  sewers  for  Ames. 

PrankUn  Palts  X.  F.— The  question  of  extending  the 
Jetton"  '    '  ™"  "'  *^^'-"^>^-  '«  "DdTr  colsid 

hiiMJSf' L'f::.  "f^?""  "v  ^  Spauldlng  writes  that 
SSSlc  i.Jf  ?J^^'.,-"«  I'.  ""  V"  construction  of  a 
gai.  jTof.  A.  Marston,  of  Ames,  la.,  Engr.  in  Charge. 
,  -OsaWrt,  N.  F.— The  Council  has  ordered  a  sewer 
ta  Hoberts  road,  tlte,  ao-in.,  about  1  mile  l^ng,wTth 

iuiii**"   "     '"^f    "*■'»•„<''•••   and    bids  for  same 

l^"L%  Tl^  i:'i'^.^-    »•'"•  "^  "">«'«•  o'^''>« 


Jefferson,  la. — Local  press  reports  state  that  prob- 
ably a  complete  drainage  ami  sower  system  will  he 
built  in  the  near  future. 

Broctpor*,  A'.  1". — Thos.  Holahan,  of  Rochester,  Is 
stated  to  have  received  the  contract  for  constructing 
the  sewerage  system.     Appropriation,  $75,000. 

Dike,  la. — Local  press  reports  state  that  a  sewerage 
system  Is  to  be  put  in  for  this  place. 

CJeft/o»d,  O. — Bids  are  wanted  Aug.  5  for  con- 
structing sewers  in  portions  of  4  streets.  Chas.  P. 
Salen,  Dir.  of  Pub.  Wks. 

Wl/oming,  O. — Bids  are  wanted  Aug.  i  for  the  pur- 
chase of  $10,000   sewer  bonds.   W.   A.    Clark,    Village 

West  Carthage,  X.  Y. — Bids  are  wanted  July  31,  for 
constructing  a  sewer  system.  W.  M.  Vincent,  Clk. 
acting  Hd.  Sewer  Comrs. 

Urloit.  lli«.^  Uobt.  Caldwell.  C.  E..  writes  that  all 
bids  opened  Jul.v  7  for  2,700  ft.  of  20-in.  and  900  ft. 
S-Ui.  pipe  sewers  have  been  rejected;  also  that  bids 
will  be  opened  Aug.  8  for  9,000  ft.  of  8  to  12-ln.  pipe 
sewers. 

Vhryennc.  Wyo. — City  Engr.  W.  D.  Pease  writes 
that  it  is  proposed  to  build  5,000  ft.  of  24-in.  pipe 
sewers,  but  bids  for  same  have  not  yet  been  asked. 
Probable  cost,  $15,000. 

It'HmoiK.  ifinn. — Local  press  reports  state  that  bids 
are  wanted  Aug.  5  for  the  construction  of  sewers. 
S.    L.   Long,   Village  Recorder. 

Elkhart.  Ind. — Bids  are  wanted  Aug.  6  for  con- 
structing a  12-in.  sewer.     Kit  McKean,  City  Clk. 

7'rrii(on,  X.  J. — Bids  are  wanted  Aug.  5  for  the  con- 
struction of  sewers  in  Fall  and  Warren  Sts.  C. 
Edw.  Murray,  City  Clk. 

Ticuiiiseh,  Mich. — The  question  of  constructing  a 
sewerage  system  is  being  agitated. 

itt.  J'lcusant,  Mich. — Willis  F.  Brown,  55  Law 
Bide.,  Toledo,  has  completed  plans  for  a  main  sewer 
in  Dist.  No.  7,  about  4,000  ft.  in  length;  also  plans 
for  dividing  the  city  into  sewer  districts. 

Kansas  city.  Mo. — City  Engr.  Uobt.  W.  Waddell 
writes  that  W.  J.  Sf^venson  &  Co.  received  the  con- 
tract for  constructing  a  sewer  in  Sewer  Dis.  No.  148 
for  $3,199. 

Oalvcston,  Tex.— The  Bd.  of  City  Comrs.  has  decided 
to  lay  pipe  sewers  along  Tremont  St.,  work  to  be 
done  by  the  city,  by  day  labor,  but  bids  for  furnishing 
to  the  city  vitrified  or  cement  sewer  pipe  In  the 
following  quantities  will  be  received:  Aug.  9,  2.0(W 
ft.  36-in.,  1,500  ft.  30-in.,  700  ft.  24-iu.,  600  ft.  18-in. 
aud  2,500  ft.  12-in.,  with  Y  branches  as  follows:  60 
.Sb-in.xl2-In.,  50  30-in. xl2-m.,  40  24-in.xl2-iu.  and  :!0 
18-in.xl2-in.  Bidders  to  state  prices  f.  o.  b.  cars  at 
point  of  manufacture  and  prices  f.  o.  b.  cars  at  Gal- 
veston. John  D.  Kelley,  Secy.  Bd.  of  Comrs.;  O.  G. 
Wells,  City  Engr. 

Hanover.  Pa. — Chauncey  Ives,  of  Chambsrsburg : 
Wm.  McLean,  A.  C.  Huntzinger  and  others  are  said 
to  be  making  arrangements  for  the  building  of  a 
sewerage  system,  with  septic  tank  sewage  disposal 
plant. 

Buffalo,   X.    Y. — Bids  are   wanted   July   31    for  con- 
structing 12-in.  tile  sewers  in  Trenton  Ave.,  a  10-in 
tile  sewer  In  Gesl  St.  and  20  to  12-ln.   tile  sewer  in 
Cable  St.     Francis  G.  Ward,  Comr.  of  Pub.  Wks. 

Waterhury,  Conn. — The  lowest  bid  received  July  15 
for  the  storm  water  conduits  and  drainage  system  on 
Dublin  and  several  other  streets  was  from  Patrick 
F.  Sutton  at  $8,554.  The  Bd.  of  Pub.  Wks.  voted  to 
reject  all  bids  and  to  receive  new  bids  for  above 
work  on  Aug.  5.  Local  press  reports  state  that  bids 
are  wanted  until  Aug.  12  for  the  extension  of  the 
sewer  on  Benedict  St. 

Long  Island  City.  X.  Y. — Bids  are  wanted  July  31 
for  constructing  1,984  lin.  ft.  of  24-in.  pipe  sewer  in 
Lincoln  Ave.  (late  village  of  Jamaica).  Jos.  Cassidy, 
Pres.  Boro.  of  Queens. 

Brooklyn,  X.  Y. — Bids  are  wanted  Julv  30  for  con- 
structing several  sewer  basins.     J.  Edw."  Swanstrom 
Pres.    Boro.    of  Brooklyn.  ' 

Cincinnati.  0. — Bids  are  wanted  Aug.  14  for  the 
improvement  of  Quebec  and  Jonte  Aves.  by  con- 
structing a  trunk  sewer  and  drains.  Robt.  Allison, 
Pres.  Bd.  of  Pub.  Service. 

Carthage,  X.  y.— The  State  Bd.  of  Health  has  ap- 
proved plans  for  the  West  Carthage  sewer  system. 

The  proposition  to  construct  a  $20,000  sewer  system 
for  West   Carthage  carried  at  the  election  held  July 

f.,!'^^  ^'"?-  ^,0— The  City  Council  has  Instructed 
City  Engr.  Lewis  to  prepare  plans  and  estimates  for 
storm  sewers,  to  cost  about  $15,000. 

io^"*i^  "'".,*•. ^•^'■~''"''  ''''1  oo'y  was  received  July 
18  by  Jacob  A.  Cantor  for  building  sewers  In  Wicker 
and  Van  Corlear  Places,  that  of  Wm.  E.  Welch 
which  has  been  recommended  for  award.  In  detail 
It  is  as  follows:.  215  ft.  3i/ax2  l/:i-f t.  brick  .sewer 
no  ??•  Vi'il','*-  ?'  ' '"''"■  vltflfled  pipe  sewer,  at  $6: 
**?  f'm,?'  f^'1-,  P'P®  ^''"'*'"'  at  $4  ;  2  receiving  basins, 
at  $200;  1  gully  tiap.  at  *300  ;  1.1I2.-.  ou.  yds  rock  ex 
tavaj;^on,  at  $4,   and   4  M.  ft.   timber,   at  $40 ;   total, 

BRIDGES. 

Oswego.  X  Y.—n  is  stated  that  a  committee  has 
been  appointed  to  estimate  the  cost  of  repairing  the 
old  bridge  and  also  the  cost  of  a  new  structure  F. 
w.  Ormsby,  City  Engr. 

aicnoUlen  Pa. — Press  reports  state  that  the  Phila- 
delphia. Wilmington  &  Baltimore  R.  R.  has  offered  to 

C^n"  'chle¥p?nTr.    "  *''*'"''  "  ^'"'"^'  ^^^^   " 

««.  JI/ar)/«   0.-~The  Toledo  &  Ohio  Central  By.,  It  U 

viTr^:^''v."'' ,'    H-"""  A  .■'I'tee   "ver   the   canaT  In    St 
.Marys.     C.   Buxton,  Chief  Engr, 

Cinclnnali  O.— Press  reports  state  that  Co  Engr 
Krug  has  submitted  to  the  Co.  Comrs.  speclflcatlona 
&?  ''k*^"/'-"'^**  "'•'"«'■  "'«■•  the  Big  MlamT  River  nea? 
Ellzabethtown.  Cost  of  approaches,  $49,385-  super- 
structure and  roadway,  586  It.  long,  $115  000 


Oshkosh,  Wis. — Press  reports  state  that  Ericson  & 
Lehman,  of  Chicago,  111.,  are  preparing  plans  for  a 
.'lO-ft.  concrete  and  steel  bridge,  to  be  built  in  this 
city  at  a  cost  of  $10,000. 

Jiutledge.  Tenn. — It  is  stated  that  the  Co.  Court  has 
voted  to  Imlld  an  $80,000  bridge  across  Holston 
River,  and  that  the  contract  for  construction  will 
probably  be  let  the  middle  of  August. 

llarriehurg.  Pa. — The  Bd.  of  Viewers  appointed  to 
report  on  the  condition  of  the  Mlllerstown  bridge 
across  Juniata  River,  which  was  destroyed  by  fire 
June  10,  report  that  the  bridge.  Including  the  abut- 
ments and  piers  has  been  destroyed,  and  recommend 
replacing  It  with  a  $92,000  structure. 

Pleasanton,  Cal. — The  Co.    Bd.   of    Supervisors   has 

adopted  plans  prepared   by  the  Co.  Surveyor  for  the 

construction   of   a   concrete   bridge  across   Arroyo   del 

.  Valle    Creek,   north  of   Pleasanton,    estimated   to   cost 

.1il2,000, 

Cayuga,  Ind. — The  proposition  to  construct  a  $12.- 
000  bridge  across  Wabash  River,  this  city,  has,  accord- 
ing to  reports,  carried. 

*'*.  Marys,  0. — The  Massillon  Bridge  Co.,  Masslllon, 
O.,  is  reported  to  have  secured  the  contract  to  con- 
struct a  bridge  at  South  St.  for  $5,200. 

Itome.  X.  Y. — Bids  will  be  received  by  Chas.  S. 
Boyd,  Supt.  of  Pub.  Wks,,  at  his  office  in  the  Capitol 
at  Albany,  N.  Y.,  until  July  30  for  constructing  a 
bridge  across  the  Erie  Canal  at  So,   James   St.,  Rome.  " 

7'ell  City  Ind. — Bids  are  wanted  by  the  Bd.  of  Co. 
Comrs.  until  Aug.  4  for  constructing  a  bridge  101  ft. 
long  and.  14  ft.  wide.     Albert  P.  Fenn,  Co.  Aud. 

Oermania,  Wis. — Bids  are   wanted  July  29  for  con- 
structing 2  stone  abutments  for  a  bridge  to  cross  the- 
south  branch  of  Embarrass  River  at  the  Swanke  Mill 
site   (section  13),   town  of  Germanla.     Address  H.  W 
Mueller. 

.itlantic  City,  X.  J. — Bids  are  wanted  Aug.  6  for 
the  construction  of  3  bridges  on  the  county  road  near 
Weekstown.  For  specifications  address  John  T.  Irving 
Elwood,  N.  J. 

Boston,  Mass. — Ch.  Engr.  Wm.  Jackson  writes  that 
the  following  bids  were  opened  July  17  by  the  Cam- 
bridge Bridge  Comn.  for  building  2  masonry  abut- 
ments for  Cambridge  bridge.  Bidders  all  of  Boston  ■ 
Holbrook,  Cabot  &  Rollins,  $108,000  (awarded)  •  Pat- 
rick McGovern,  $170,230  ;  Jones  &  Meehan.  $174,800  ■ 
Lawler  Bros.,  $176,316.  The  pile  ami  concrete  foun- 
dations are,  each,  6114x170  ft.  long ;  materials,  about 
15,000  cu.  yds.  concrete.  1,000  cu.  yds.  granite,  and 
4,200  piles.     Work  Is  to  be  completed  by  Aug.  1,  1903. 

Logansport,  Ind. — Bids  are  wanted  Aug.  5  for  re- 
pairing an  iron  bridge  in  Tipton  Township  and  for 
constructing  a  stone  arch  culvert  In  Miami  Town- 
ship.    J.  G.  Powell,  Co.  Aud. 

Elmira,  X.  Y. — Bids  are  wanted  July  31  for  build- 
ing abutments  for  bridges  across  Hoffman  Creek  at 
1st  and  3d  Sts.      M.  H.  Murphy,  Clk.  Bd.  of  Pub.  Wks 

McCook,  Xeb. — Bids  are  wanted  Aug.  5  for  furnish- 
ing all  material  and  constructing  a  bridge  across  Re- 
publican River.     E.  J.  Wilcox,  Co.  Clk. 

Coffceville,  Miss. — Bids  are  wanted  Aug.  4  at  the 
Chancery  Clerk's  office  in  Water  Valley,  for  the  build- 
ing of  several  bridges  in  Yalobusha  County.  J.  D. 
Halle,  Clk. 

Boston,  Mass. — Bids  are  wanted  Aug.  4  for  build- 
ing abutments  and  approaches  for  WelUngton  Bridge, 
.Middlesex  Fells  Parkway.  Somerville  and  Medford. 
Wm.    T.  Pierce,   Engr.  Metropolitan  Park  Comn. 

Olcnwood,  la. — It  is  reported  that  the  Mills  Co.  Bd. 
proposes  to  build  an  iron  bridge  west  of  the  town. 

Allegheny,  Pa. — Press    reports   state    that   an    ordi- 
nance   has  been  passed  by  the   Select  Council   for   re- 
building and  relocating  the  Superior  Ave.  viaduct  over 
the  R,  li.   tracks  from  California  Ave.  to  Pacific  Ave 
with  approaches  on  Preble  Ave,  and  W.  Market  St. 

Stockton,  Cal. — Local  press  reports  state  that  the 
contract  for  the  McMulIen  Lake  bridge  was  awarded 
to  M.  B.  White  for  $13,144. 

OallipoHs,  O.—lt  Is  reported  that  the  lower  iron 
bridge  has  collapsed. 

Sullivan,  III. — Press  reports  state  that  an  iron  bridge 
will  be  built  across  the  Okaw  east  of  town  by  Sept.  1 
Mam  span,  60  ft.     Approaches,  50   ft.  and  16  ft. 

Cedar  Falls,  la. — The  Cedar  Fails  &  Waterloo  Rapid 
Transit  Co.  is  reported  to  have  estimated  its  loss  due 
to  floods  at  $15,000  to  $18,000.  The  bridge  crossing 
Dry  Run  is  the  heaviest  loss. 

Emporia.  Kan. — The  Lyon  Co.  Comrs.  are  being 
petitioned  for  two  bridges  across  the  Cottonwood,  one 
south  of  the  poor  farm  and  one  in  the  Fowler  settle- 
ment. 2  miles  east  of  the  Columbia  Ford  bridge  Cost 
of  each,   $6,000  or  $8,000. 

Sault  Ste.  Marie,  Mich — Press  reports  state  that 
the  Co.  Bd.  of  Superv.  has  granted  the  petition  of 
Drummond  Township  to  construct  a  bridge  across 
Pottaganlsslns  River.  It  is  also  reported  that  Road 
Comr.  Splan  Is  making  an  estimate  of  the  cost  of  re- 
placing Co.    bridges  with  steel  structures. 

Philadelphia,  Pa. — The  Bureau  of  Highways  is  re- 
jiorted  to  have  set  aside  $65,000  for  repairing  and 
building  bridges. 

Dyersville,  /o.— The  Bd.  of  Superv.  Is  considering 
the  matter  of  replacing  the  bridge  over  the  Maquoketa 
River  with  a  168-ft.  single  span  steel  bridge  at  a  cost 
of  about  $5,000. 

Ora-nsfturff,  Pa.— Petitions  are  being  circulated  for 
a  Joint  (  o.  bridge  over  the  Monongahela  between  the 
towns  of  Donora  and  Webster. 

;/o«/-ot-d,  Co!. — The  Kings  Co.  Supervisors  are  con- 
.sjdering  building  2  bridges  over  Kings  River  and  New 

Fresno,  Ca(.— Local  press  reports  state  that  Fresno 

"■  ,    ■  "  ,™tistruct  a  road  connecting  Laton    with   the 

road    leading  north   from   Hanford.    bridge   Old   Dutch 

John  Cut,  and  continue  the  road  to  connect  with  the 

Selma  thoroughfare. 

Mitchellville  la.—The  bridge  over  Skunk  River,  3 
miles  north  of  town,  is  reported  washed  away. 
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Cohsi'ille.  A.  1'. — The  $22,000  iRsiie  of  bonds  of  the 
town  of  ColesvlUe  to  i)ay  for  a  bridge  to  be  built  at 
Nineveh  is  reiwrted  purchased  by  the  Hlnghamton  Sav- 
ings Kank. 

Itoone,  la. — It  is  reported  that  several  thousand 
dollars'  damage  has  been  done  to  the  iSoone  viaduct 
by  flood. 

Akron,  0. — rress  reports  state  that  the  City  Coun- 
fil  has  under  consideration  the  erection  of  a  viaduct 
across  Mill  St. 

Omaha,  \eb. — Local  press  reports  state  that  City 
lOngr.  Rosewater  and  Chief  Engr.  J.  B.  Kerry,  of  the  , 
I'nTon  Pacific,  have  come  to  an  agreement  in  regard 
to  building  two  viaducts,  one  at  Martha  St.  at  the  In- 
tersection of  the  U.  I',  and  Burlington  tracks  to  cost 
$30,000,  and  one  crossing  the  U.  1'.  tracks  at  Capitol 
Ave.  and  Sth  St.  to  cost  $30,000.  The  plan  will  have 
to  receive  the  indorsement  of  Pres.  Burt  and  the  City 
Council  before  definite  preparations  are  made. 

Ann  Arbor,  Mich. — Press  reports  state  that  $25,000 
will  be  needed  to  rebuild  7  culverts  damaged  by  flood. 

Luray,  Va. — It  is  stated  that  an  iron  bridge  will  be 
constructed  across  the  creek  in  Luray.  Span,  100  ft.  ; 
width,  18  ft. 

Ch-eenrille,  Pa. — Press  reports  state  that  the  .Mer- 
cer Co.  Comrs.  will  build  an  Iron  bridge  over  the  river 
at  Main  St.     Cost,  $12,000. 

Vomers,  Conn. — It  is  reported  that  a  steel  bridge 
G5  ft.  span  and  25  ft.  wide  will  be  built  over  the 
Scantlc  Klver  by  the  town.         • 

Columbus,  O. — It  is  reported  that  the  contract  for 
the  Ilayden  Itun  bridge  was  not  legally  let,  and  will 
have  to  be  readvertised  for. 

Syracuse,  ti.  Y. — Local  press  reports  state  that  the 
D.,  L.  &  W.  R.  R.  has  agreed  to  the  building  of  tlie 
Butternut  St.  bridge  across  the  Oswego  Canal  and  the 
doing  away  with  the  coal  sheds  at  that  place.  To  be 
an  overhead  steel  girder  bridge.  Cost  of  improvement, 
$12,000  ;  city  to  pay  $5,000. 

Ft.  Plain,  N.  Y. — It  Is  reported  that  State  Supt.  of 
I'ub.  Wks.  Boyd  has  awarded  the  contract  for  con- 
struction of  a  bridge  over  Osaquago  Creek  to  the 
Owego  Bridge  Co.  for  $6,822. 

Joliet,  111. — It  is  reported  that  the  Highway  Comr. 
proposes  to  replace  the  Red  Mill  bridge  with  a  con- 
crete arch. 

Sonyea,  N.  Y. — See  "Public  Buildings." 

Cleveland,  O. — Press  reports  state  that  Supt.  of 
Track  Elev.  Breen  considers  two  more  viaducts  neces- 
sary, one  near  Hopple  St..  CummlnsvlUe,  and  the 
other  over  Wood  St.  near  the  entrance  of  the  Grand 
Central  Depot. 

PAVING  AND  ROADMAKING. 

Memphis,  Tenn. — Of  the  14  streets  ordered  paved 
by  the  City  Council  on  May  8,  it  has  been  decided  to 
lay  asphalt  on  10  streets,  brick  on  2  streets,  gravel 
and  block  stone  on  the  other  2  streets.  Amount  avail- 
able for  this  work,  $225,000.  J.  J.  Williams,  Mayor. 
A.   T.   Bell,   City  Engr. 

Worcester,  Mass. — Both  branches  of  the  City  Coun- 
cil on  July  21  passed,  almost  unanimously,  the  order 
for  a  loan  of  $80,000  for  the  paving  of  Main  St.  With 
granite  block. 

Boston,  Mass. — Jas.  Donovan,  Supt.  of  Streets,  has 
placed  the  estimated  cost  of  repavlng  a  portion  of 
Albany  St.  with  granite  block  at  $56,700. 

Iluffalo,  A'.  1, — Bids  will  be  received  by  the  Dept. 
of  Pub.  Wks.  until  Aug.  5  for  paving  a  portion  of 
South  St.,  and  for  repavlng  portions  of  Clinton  St.  ; 
also  for  macadamizing  a  portion  of  Parkslde  Ave. 
l''rancls  G.    Ward,   Comr.   Pub.   Wks. 

Tyrone,  Pa. — Bids  will  be  received  by  the  Koro. 
Highway  Com.  until  July  2'J  for  block  pavement  on 
loth  St.,  requiring  about  3,700  sq.  yds.  of  paving. 
W.  Flsk  Conrad,  Chmn.  ;  J.  Luden  Henry,  Boro.  Engr. 

AeijC  York,  A".  1'. — Bids  are  wanted  Aug.  4  for  re- 
paying with  asphalt  on  present  block  pavement  the 
roadway  of  Forest  and  Park  Aves.,  requiring  41,665 
sq.  yds.  asphalt  pavement.  Including  binder  course ; 
41,7i'5  sq.  yds.  old  stone  pavement  to  be  relald  as 
foundation,  etc.  :  17,550  lln,  ft.  bluestone  curbing,  fur- 
nished and  set,  and  5,700  lln.  ft.  of  old  curbstone,  re- 
joined and  reset ;  for  repaying  with  asphalt  on  a  con- 
crete foundation  the  intersections  of  several  streets, 
requiring  about  3,700  sq.  yds.  of  asphalt,  including 
binder  course,  and  for  paving  with  asphalt  on  a  con- 
crete foundation  a  portion  of  Washington  Ave.,  re- 
quiring 65.300  sq.  yds.  of  asphalt.  Including  binder 
course;  11,250  cu.  yds.  concrete,  28,800  lln.  tt.  of  old 
curbstone,  rejoined  when  necessary  and  reset.  Louis 
F.  Haffen,  Pr6s.  Bronx  Boro. 

Bids  arc  wanted  July  29  for  regulating  and  re- 
paying with  asphalt  pavement  on  present  pavement 
relald  as  foundation  the  roadways  of  numerous 
streets;  the  engineer's  estimates  call  for  64,830  sq. 
yds.  of  asphalt  in  all.  Bids  are  also  wanted  at  the 
same  time  for  regulating  and  repavlng  vplth  granite 
block  on  concrete  foundation  the  roadways  of  2 
streets,  in  all  .3,570  sq.  yds.  of  paving.  Jacob  Cantor, 
Boro.  Pres. 

Cincinnati,  f). — Bids  are  wanted  Aug.  19  for  Improv- 
ing a  portion  of  Beekman  St.  by  grading,  setting  gran- 
ite curbs  and  crossings,  and  paving  the  roadway  with 
granite  block.     <ieo.  P.  Holmes,  Clk.  Bd.  Pub.  Service., 

Cleveland,  O. — The  County  Comrs.  have  sold  bonds 
to  tbe.smount'  of  $91,000  for  Kinsman  Road  improve- 
ment. ' 

Erie,  Pa. — An  ordinance  before  the  Council  provides 
for  the  issue  of  $7,700  bonds  for  the  repaying  of  a 
lM)rtlon  of  4  th  St. 

Oakland,  Md. — Bonds  to  the  amount  of  $8,000  are 
said  to  have  been  authorized  for  paving  purposes. 

Ilushnctl,  III. — The  Council  Is  said  to  be  preparing 
1o  ijave  several  streets. 

.■\ycola.  111. — I'resR  reports  state  that  Locust  St.  is 
to  be  paved  at  a  cost  of  $15,000. 

at.  Paul,  Minn. — The  Com.  on  Roads  &  Bridges  of 
the  ISd.  of  Co.  Comrs,  estimate  $35,000  as  the  amount 
required  for  the  current   yiar. 


Frederick,  Md. — The  estimated  cost  of  repavlng  with 
brick  2  blocks  on   E.  Church  St.  is  placed  at  $10,000. 

Boise  City,  Idaho. — Local  press  reports  slate  that 
on  July  31  bids  will  be  received  tor  furnishing  a  12 
ton  steam  roller,  a  rock  crusher,  capacity  10  to  20 
tons,  and  a  24-in.x6-ft.  revolving  screen. 

It  Is  proposed  to  pave  8.  8th  St.,  probably  with 
brick. 

Mt.  Oilead,  O. — Plans  for  paving  Marlon  St.  have 
been   approved  by   the  Council. 

Louisville,  Ku- — The  City  Engr.  has  been  instructed 
to  prepare  plans  for  macadamizing  and  paving  with 
granitoid.  Mechanic,  Graham  and  Fulton  Sts. 

Xewark,  N.  J. — The  Bd.  of  Wks.  has  passed  ordi- 
nances for  the  paving  of  several  streets. 

Knoxville,  Tenn. — The  Jefferson  Co.  Comrs.  have  de- 
cided to  build  an  additional  10  miles  of  pike  road  to  be 
located  on  the  Maryvllle  line,  extending  southwest 
from  Dandrldge. 

Jersey  City,  N.  J. — The  Bd.  of  Finance  has  re- 
ceived a  petition  for  the  repaying  of  Grand  St.  from 
Hudson  St.  to  Pacltic  Ave.,  with  granite  block.  Esti- 
mated cost,  $97,546. 

Beaumont,  Tex. — Local  press  reports  state  that 
Calder  Ave.  is  to  be  paved  for  its  entire  length. 

Decatur,  III. — Local  press  reports  state  that  W. 
Main  St.  is  to  be  paved  with  asphalt  to  the  west  end 
of  the  University  grounds. 

Jamestown,  N.  Y. — City  Clk.  Clement  B.  Jones 
writes  that  a  portion  of  Forest  Ave.  is  to  be  paved 
with  brick. 

Chester,  N.  Y. — Street  improvement  bonds  to  the 
amount  of  $16,800  are  stated  to  have  been  sold. 

Williamsport,  Pa. — The  Highway  and  Sewer  Com- 
mittees are  about  to  let  a  contract  for  paving  Park 
St.,  at  a  cost  of  $5,700. 

Memphis,  Tenn. — The  sum  of  $15,000  has  been  guar- 
anteed by  certain  citizens  toward  the  paving  of  Cen- 
tral Ave.  with  asphalt,  tor  a  distance  of  about  2 
miles. 

Bloomington.  III. — City  Engr.  Elmer  I'olsom  writes 
that  asphalt  pavement  is  to  be  laid  on  Monroe  and 
Jefferson  Sts.,  also  on  Colton  and  Towanda  Aves.,  in 
all  about  9,000  sq.  yds. 

8t.  Marys,  O. — Bids  are  wanted  Aug.  9  for  furnish- 
ing material,  grading,  curbing  with  stone  and  pav- 
ing with  brick  or  sheet  asphalt,  portions  of  Wayne 
St.     J.  H.  Rowe,  Jr.,  Clk. 

York,  Pa. — See  "Sewers." 

Cleveland,  0. — Bids  are  wanted  Aug.  13  for  grading, 
draining,  curbing  and  paving  portions  of  Petrie  St. 
with  Medina  dressed  block  stone  on  a  6-ln.  concrete 
foundation.     Chas.  P.  Salen,  Dlr.  of  Pub.  Wks. 

West  Hohoken,  N.  J. — Bids  will  be  received  by  the 
Town  Council  until  July  30  for  paving  High  Point 
Ave.     John  P.  McMahon,  Town  Clk. - 

Thompson,  Conn. — Bids  will  be  received  by  the  Bd. 
of  Selectmen  until  July  28,  for  grading  and  macadam- 
izing a  section  of  road  in  this  town.  Oscar  Tour- 
tellotte,  Chmn.    Bd.   of  Selectmen. 

Philadelphia,  Pa. — Local  press  reports  state  that 
the  following  bids  were  opened  July  22  for  paving 
about  5  or  6  miles  of  streets  with  asphalt,  and  for 
repaying  about  10  miles  with  asphalt :  Vulcanite  Pav- 
ing Co..  from  $2.54  to  $2.59  per  sq.  yd.  for  new  pav- 
ing, and  $2.28  to  $2.5'7  for  repaying ;  Pennsylvania 
Asphalt  Paving  Co.,  $2.!32  to  $2.61  for  now,  and  .$2.43 
to  $2.50  for  repavlng. 

Little  Rock,  Ark. — The  City  Council  has  passed  an 
ordinance  appropriating  $30,000  for  the  paving  of  W. 
Markham  St.  with  asphaltum. 

Seattle,  Wash. — The  City  Engr.  estimates  the  cost 
of  proposed  brick  paving  on  Union  St.  at  $70,000. 

Charleston,  W.  Va. — Street  paving  bonds  to  the 
amount  of  $70,000  were  authorized  at  the  election  held 
July  21. 

Duquesne,  Pa. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Dorchester,  Mass. — Bids  will  be  received  by  Jas. 
Donovan,  Supt.  of  Streets,  until  July  30,  for  con- 
structing a  macadam  road  on  Moultrie  St. 

Vincennes,  Ind. — It  is  stated  that  bids  are  wanted 
Aug.  15  for  constructing  about  22  miles  of  gravel 
roads  in  Washington  Township.  J.  D.  Williams,  Co' 
Aud. 

Foi-t  Sheridan,  III. — It  Is  stated  that  bids  are 
wanted  Aug.  12,  for  constructing  macadam  road  at 
the  military  reservation.  Col.  E.  B.  Atwood,  Chmn. 
Q.  M.,  Chicago. 

Newport,  Ind. — Bids  are  wanted  Aug.  19  for  con- 
structing grave)  roads  In  Clinton  Township,  In  all 
about  22  miles.    Wm.  P.  Bell,  Co.  Aud. 

Trenton.  .V.  ./. — Bids  are  wanted  .\ng.  5  for  the 
paving  of  a  portion  of  East  Front  St.  with  sheet  as- 
phaltum over  Belgian  block.  C.  Edward  Murray, 
City  Clk. 

Local  press  reports  state  that  the  Common  Council 
proposes  to  expend  $35,000  in  repairing  and  repavlng 
with  sheet  asphaltum  the  principal  streets  in  the 
center  of  the  city. 

Indianapolis.  Ind. — Bids  are  wanted  Aug.  4  for  Im- 
proving certain  alleys  by  paving  with  brick.  Harold 
C.  Megrew,  Chmn.  Bd.  of  Pub   Wks. 

Verona,  /'«. — Bids  are  wanted  July  28  for  grading 
several  streets,  in  all  39,000  cu.  yds.  Frease  &  Sper- 
ling,  Boro.    Engrs. 

Duluth,  Minn. — Bids  are  wanted  by  the  Town  Bd. 
of  Superv.  until  Aug.  1  for  building  %  mile  of  wagon 
road  In  sections  33  and  34.  In  town  53,  range  12. 
R.  S.  Postal,  Town  Clk.,  Molde,  Minn. 

Ocean  City.  A'.  J. — Bids  are  wanted  July  28  for  the 
purchase  of  $85,000  street  improvement  and  flre 
bonds.      Ira  S.   Cliamplon,   City  Treas. 

Ft.  Scfitt.  Kan. — City  Clk.  J.  O.  Brown  writes  that 
in  the  ner.r  future  contracts  will  be  let  for  25  blocks 
of  vitrified    brick   paving.     U.   S.   Stoner,   City   Engr. 


Ileloit,  IVm.— The  Bd.  of  I'ub.  Wks.  is  planning  to 
pave  portions  of  School  »t.,  Prairie  Ave.,  C,  K  and 
Hridgc  Sts.  with  brick  and  macadam.  Probable  cost 
almul  $60,(K)0. 

.Marshallloii  u,  Vit.  The  City  Cuiincll  proposes  to 
pave  S.  3d  Ave.  with  1  course  of  brick  upon  old  mac- 
adam, about  8,600  sq.  yds.  paving  and  5,000  ft.  of 
curbing.     Wm.  Bremner,  City  Engr. 

Ashland,  Wis. — City  ICngr.  M.  T.  Dozer  writes  that 
the  Bd.  of  Pub.  Wks.  will  receive  bids  Aug.  7  (re- 
advertisement)  for  macadamizing  certain  streets,  iu 
all  8,970  sq.  yds.,  with  2,250  cu.  yds.  of  excavation 
and  4,000  lln.   ft.  of  curb. 

Kansas  City.  Mo, — t'lty  Engr.  Kobt.  W.  Waddell 
writes  that  asphalt  paving  contracts,  for  which 
bids  were  opened  July  16,  have  been  awarded  as 
follows:  To  Barber  Asphalt  I'flving  Co.,  Lydia  Ave., 
at  $2.15  per  sq.  yd.,  also  Woodland  Ave.,  at  $2.15; 
to  Parker-Washington  Co.,  Illinois  Ave.,  at  $2.15  per 
sq.  yd. 

Fast  (hand  Forks,  .Minn. — Recorder  Henry  Harm 
writes  that  the  bids  for  paving  to  have  been  opened 
July  15,  as  stated  in  The  Engineering  Record  of  July 

5  have  been  laid  over  until  Aug.  5,  an  error  In  the 
advertising  necessitating  this  delay.  There  will  bo 
about  33  blocks  of  paving,  material  not  decided; 
bidders  may  bid  on  any  kind  of  material,  but  will 
have  to  furnish,  their  plans  and  specifications. 

Galveston,  Tex. — The  Bd.  of  City  Comrs  bag  de- 
cided to  pave  a  portion  of  Tremont  St.  with  brick, 
7,094  sq.  yds.,  work  to  be  done  by  the  city  by  day 
labor.  Bids  for  furnishing  to  the  city  000,000  beat 
quality ,  vitrified  brick  of  standard  size  will  be  re- 
ceived until  Aug.  9,  delivery  to  begin  within  30  days 
from  date  of  contract:  bidders  to  state  prices  f.  o.  b. 
cars  at  point  of  manufacture;  also  prices  f.  o.  b. 
cars  at  Galveston.  Jno.  D.  Kelley,  Secy.  Comrs.: 
C.  G.  Wells,  City  Engr. 

Lowell,  Mass. — The  Common  Council  has  passed  an 
order  appropriating  $38,390  for  the  paving  of  several 
streets  with  asphalt. 

Atchison,  Kan, — On  July  14  the  -Council  passed  a 
resolution  declaring  It  necessary  to  grade,  pave  with 
brick  aud  curb  with  cement  Division  St.  Fred  Gld- 
dings.  City  Engr. 

Lead  S.  U. — City  .Aud.  S.  E.  Crans  writes  that  In 
about  60  days  bids  will  be  received  for  1  mile  of 
brick  for  stone  paving.     J.  P.  Crick,  City  Engr. 

POWER   PLANTS,  GAS  AND   ELECTRICITY. 

New  Castle,  Pa, — Regan  &  Mullock,  of  Philadelphia, 
are  stated  to  have  received  the  contract  for  building 
the  municipal  conduit  system.  The  cost  to  be  $40,- 
908;  all  telephone,  telegraph  and  electric  light  wires, 
on  the  main  streets,  to  be  buried. 

lAvinijston,  Mont, — E.  Goughnour  has  asked  the 
City  Council  for  a  franchise  to  install  an  electric 
light  plant,  and  erect  poles  on  the  streets. 

Tucson,  Ariz, — Press  reports  state  that  the  Electric 
Light  &  Power  Co.  proposes  to  add  a  new  gas  plant 
to  its  works. 

Uosicell,    N.     M. — The  Rosweii     Electric    Light    & 

I'ower    Co.,    of    Roswell,  has    been   Incorporated   by 

Ciirl  Morris  Bird,  Chas.  F.  Bode,  of  Roswell,  aud 
others.     Capital,  $40,000. 

liendittit.  Pa. — The  Reading  Power  Co.  is  stated  to 
have  been  organized  by  Robt.  N.  Carson,  Henry  C. 
Moore  and  Edw.  J.  Moore,  of  Philadelphia,  and 
others,  for  the  purpose  of  building  a  $1,000,000  plant, 
to  supply  this  city  and  other  towns  and  boroughs  In 
the  county,   with  light  and  power. 

Winnshoro,  S.  C. — Bonds  to  the  amount  of  $10,000 
have  been  voted  for  a  municipal  electric  light  plant. 

Plain irell,  Mich. — The  Plalnwell  Construction  Co., 
capital  $50,000,  and  the  Plalnwell  Power  Co.,  capital 
$100,000,  have  been  organized  to  develop  water  power 
along  the  Kalamazoo  River,  especially  at  Plalnwell 
and  Allegan. 

West  Seneca.  N,   Y, — The  West  Seneca  Light,   Heat 

6  Power  Co.  has  been  incorporated  with  a  capital 
of  $200,000.  Directors:  E.  B.  Smith,  C.  A.  Hahl  and 
H.  N.  Kfaft,  of  Bua:alo. 

I'aducah,  Ky. — See  "Electric  Railways." 

York  Harm,  Pa. — The  York  Haven  Water  &  Power 
Co.,  through  Pres.  Carter  and  Judge  Stewart,  has 
awarded  the  contract,  for  the  erection  of  the  trans- 
forming station  In  West  Manchester  Township,  on 
the  northern  extremity  of  Jackson  Ave.,  to  Spanglcr 
&  Bro.,  of  East  York,  Pa.  According  to  plans  pre- 
pared by  J.  A.  Dempwolf,  of  York,  the  structure  will 
be  90x56  ft.,  with  an  annex  .34x23  ft.,  all  of  fireproof 
construction. 

Xfitrhez,  Miss. — The  Natchez  Light,  Heat,  Power  & 
Transit  Co.  has  been  reorganized,  and  it  is  stated 
that  extensive  Improvements  will  be  made  to  the 
plant  and  its  equipment.  A.  Q.  Campbell,  Pres.;  E. 
H.  Itatcllflf.  Vice-Pres.;  Marshall  Galther,  Secy.;  A. 
N.  Jacobs,  Treas.  and  Gen.  Mgr. 

Kalamazoo,  Mich. — Frederick  N.  Rowley,  of  Kala- 
mazoo, and  Wm.  A.  and  Jas.  B.  Foote,  of  Jackson, 
are  stated  to  have  formed  a  company,  with  $50,00(i 
capital  stock,  to  control  the  water  power  of  south- 
w^estern  Mich.,  and  furnish  electricity  for  projected 
iuterurban  roads,  and  for  lighting. 

Jackson,  Miss. — Local  press  reports  state  that  the 
Capitol  Comrs.  propose  soon  to  let  contracts  for  the 
erection  of  the  power  plant  and  the  wiring  of  the 
new  Capitol;  ;also  for  grading  and  Improving  the 
grounds.  The  two  contracts,  which  will  be  let  sep- 
arately, will  amount  to  about  $80,000. 

I.itnsini),  Miih. — The  Grand  River  Electric  Co.  has 
been  organized  at  Lansing  to  build  a  dam  at  Delta. 
6  mllete  from  Lansing  on  Grand  River,  for  the  pur- 
pose of  furnishing  electricity  for  heat,  lighting  and 
power  In  Lansing.  Capital  stock  of  $50,000.  It  is 
exnected  to  generate  between  1.000  and  1,.VX)  H.-P. 
S.  E.  Jarvls.  of  Lansing,  and  Glen  D.  Smith,  of  Jack- 
son, are  said  to  be  the  principal  Incorporators. 
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Roekf4»rt,  ilicM. — Articles  ot  associallon  have  been 
fltod  hj  tite  Bocae  RlTer  Electric  Llsht  &  Power  Co., 
onuUacd  tor  the  purpose  ot  fnmtsnlng  this  Tillage 
with  elcctrldtj. 

Sirom$lmry.  yrb. — J.  B.  Buckley  and  F.  E.  Iloldcn 
are  reported  to  have  tormed  a  comiMii;  to  build  a 
fl5,00U  eW-trIc  light  plant. 

/>rnif  I.  /■*. — The  Decattir  Oil  A  Gas  Co.  has  asked 
tor  franchise  tor  the  purpose  of  piping  gas  through 
tlie  streets. 

llarietta.  O. — The  Union  Natural  Gas  Co.  has  been 
formed,  witli  a  capitalization  of  $6,000,000  and  an 
authorised  short  term  bond  issae  of  $2,000,000.  The 
new  company  has  absorbed  the  gas  properties  of  T. 
N.  Barndiai  in  W.  Va.  and  Ohio.  A  pipe  Hue  will 
be  laid  from  the  Lewis  field  In  W.  Vs.,  and  other 
Ubm  will  be  laid  in  the  Ohio  field.  The  comuauy 
waa  organlxed  by  R.  C.  Ball  &.  Co.,  stock  brokers. 
Mr.  Bamdall  la  aaid  to  l>e  a  heavy  stockholder. 

BeUefontmi»e,  O. — The  City  Council  has  passed  a 
resolotloa  apptopriatiug  $15,000  for  the  improve- 
ment of  tlie  gas  works. 

Rirrmdt,  Vol. — The  City  Trustees  have  under  con- 
sideratloii  a  proposition  from  Prof.  C.  O.  Baldwin  to 
sell  to  the  city  his  water  right  in  Mill  Creek  Cauyou, 
tndiMiliig  an  extensive  raft  for  S50,000;  be  estliuates 
that  a  plaat  adequate  to  develop  the  power  from 
tills  water  supply  would  cost  about  $2u0.U00.  The 
proposition  to  issue  $300,000  bouds  (the  additloual 
KiOlUUO  to  be  used  In  eitendlng  the  present  system) 
Bay  t>e  submitted  to  a  vote  of  the  i>eople. 

OalUfoite,  O. — City  Clk.  Geo.  F.  Bovie  writes  that 
a  fnatnlse  lias  been  granted  to  Maxon  &  Eysenbach, 
of  Oodiocton,  O.,  for  constructing  an  electric  light 
plant  and  furnishing  the  city  with  light  for  a  period 
of  10-years,  their  bid  submitted  July  15  being  as 
follows:  $52.75  per  arc  lamp  per  annum,  moonlight 
schedule;  SO  16  c.-p.  incandescent  lamps  at  $5  per 
lamp  per  anntun. 

BenneltTilU.  ft.  C. — ^Blds  are  wanted  Aug.  15  for 
tlie  parchase  of  $12,000  electric  light  bonds.  J.  M. 
Jackson.   Chmu.   Bd.  of  Pub.  Wks. 

Bearer,  J  to*. — Bids  are  wanted  by  the  Majestic 
Co..  W.  M.  White,  Engr.,  until  Aug.  1  for  the  con- 
stroetlon  of  the  3  lower  dams,  to  develop  1,800  14. -P. 
(approximate  cost  $50,000),  for  the  power  plant  In 
Beaver  Canyon.  The  dimensions  of  the  dams  are 
given  as  follows:  Dams  Nos.  1  and  2  will  be  290  ft. 
long,  800  ft.  thick  at  the  base,  10  ft.  thick  at  the 
top  and  76  ft.  high;  dam  No.  3  will  be  144  ft.  thick 
at  the  base,  10  ft.  at  the  top  and  36  ft.  high.  Mr. 
Lewis  la  Pres.  of  the  Co. 

Waittt,  Cat. — Bids  are  wanted  Aug.  11  for  a  fran- 
chise to  supply  this  town  with  electric  power  and 
light  as  applied  for  by  the  Northern  Cal.  Power  Co. 

£ll:(oi>,  Md. — The  Elkton  Gaslight  Co.  proposes  to 
erect,  in  the  near  fntnre,  a  26,000  ft.  holder;  also  to 
extend  its  mains. 

PoMttUte,  la. — Town  Clk.  Wm.  Shepherd  writes  that 
on  July  14  it  was  voted  to  grant  a  franchise  for  a 
gas  plant. 

CiMoiwo.  III. — The  Chicago.  Milwaukee  Ave.  &  In- 
land Lakea  Traction  Co.,  of  Chicago,  has  been  In- 
corporated, with  a  capital  of  $50,000,  to  operate 
street  railway,  light,  heat  and  power  plant.  Incorpo- 
rators: 8.  A.  Walther,  J.  A.  Waltber  and  G.  F. 
Lanagiian. 

Clevelamd,  0. — The  Council  Is  stated  to  have  passed 
the  ordinance  providing  for  the  placing  of  all  wires 
in  the  city  underground,  within  2  years. 

^ol<«(.  III.— A  trust  deed  for  $1,000,000  Is  stated 
to  have  been  flied  by  the  Jollet  Gaslight  Co.  to  secure 
funds  for  the  erection  of  a  new  plant  In  this  city  and 
the  extension  of  the  present  system. 

Pomtiae,  lU. — Press  reports  state  that  the  Home  Gas 
Co.  has  secured  a  30-year  lease  on  property  on  Sand- 
erson Ave.,  and  will  at  once  commence  the  erection 
thareon  of  a.  gaa  and  electric  plant,  the  company  to 
be  capitaUsed  at  $100,000. 

XorrUlou-n,  Pa. — The  County  Comrs.  have  awarded 
contracts  for  work  on  the  court  house  as  follows: 
Heating  and  ventilating  to  Wm.  Miller  &  Sons,  their 
bid  being  $14,000.  with  motors,  etc.,  and  $13,575  with- 
out motors:  lighting  with  electricity,  to  E.  P.  Strong 
tc  Co..  their  bid  being  $7,061,  with  fixtures,  etc.,  and 
$4,<sa>  without  fixtures. 

Tlic  '^"""""  has  pasaed  an  ordinance  granting  to 
tlie  Norrlstown  Steam  Heating  Co.  the  right  to  lay 
condtilta  and  pipes  for  the  general  heating  of  houses, 
etc 

Wathinifton,  D.  C. — The  Waiter  -Motor  &  Power  Co. 
haa  been  incorporated  at  Wilmington  Del.,  with  a 
capital  of  $1,000,000.  IncoriKirators:  Wm.  L.  Walter, 
of  Port  Hnron.  Mich.;  Sam.  W.  Smith  and  Edgar 
WeebL  of  Michigan:  Bnrtt  n.  Bockway  and  Hope- 
well B.  Dameille,  of  Washington,  and  others.  Wauli- 
tngtOD  office  of  Cio.,  313  John  Marshall  PI.,  N.  W. 

TrUUdad,  Colo. — The  City  Council  has  passed  ordl- 
naneea  granting  to  Seth  Hartley  a  franchise  for  the 
fODstniction  of  an  electric  railway  connecting  Trini- 
dad with  tlMi  towna  Starkvllle  and  Soprls,  and  an 
ordinance  granting  to  him  a  5-year  franchise  for 
lighting  the  dty  with  electricity,  provided  the  road 
U   built. 

Ixtt  .ingelf.  Coi.^Local  press  reports  state  that 
Prea.  John  B.  Mi;ier,  of  the  Ediaon  Electric  Co.  con- 
nrms  the  sale  by  bis  corporation  of  $10,000,000  bonds, 
the  nwaer  to  be  osed  In  betterments  and  general  ex- 
panalOB.  Of  the  sum,  $3,000,000  will  be  available  at 
once,  and  $7,000,000  will  be  on  call  for  use  in  the 
next  5  years. 

Batrr  <-itt.  ftrr. — A.  II.  Frame,  of  Portland,  Is  mak- 
ing •nrreyi  for  the  flumes  and  building  of  the  pro- 
p«M*  BMsei  plant:  the  City  rviuncll,  of  Baker  City, 
tomt  tliiie  ago  granted  Mr.  Frame  an  electric  light 
franchise. 

Ktuhford,  mum. — Bids  will  be  received  by  C.  O. 
Aim.  City  Clk.,  nntll  Aug.  15,  for  the  purchase  of 
$7,000  electric  light  bonds. 

HprtmoltfU.  Mtum.  -It  Is  sUted  tbat  the  Springfield 
Oas  Co.  has  aaked  permission  to  Increase  capital 
stock  by  $250,000,  to  pay  for  additions  to  plant  and 
pip*  Unea. 


Romeo,  MicK — Bids  will  be  received  by  the  Bd.  of 
Electric  Light  Comrs.  until  Aug.  7  for  erecting  a  brick 
chimney  with  a  3-tt.  6-ln.  flue.    Byron  N.  Seaman,  Clk. 

BcaumOMt,  Tex. — The  Eclipse  Power  Co..  of  Beau- 
mont, enpllai  stock  $10,000,  is  reported  Incorporated 
by  1>.  O.  I.urly,  H.  K.  Decker  and  others. 

Broad  Brook.  Conn. — The  Broad  Brook  Mill  Co.  is 
contemplating  the  Installation  of  an  electric  plant  to 
furnish  1,200  lights  In  the  mill. 

Columbus.  O. — The  Citizens"  Lighting  &  Heating 
Co.,  of  Columbus,  Is  reported  Incorporated,  with  $10,- 
000  capital  stock,  by  J.  W.  Barber,  J.  D.  Karns  and 
others.  The  purpose  is  to  furnish  electric  light  and 
hot  water  heating. 

.St.  Cloud,  Minn. — A.  G.  Whitney,  ot  the  Sauk 
Kapids  Power  Co.,  St.  Cloud,  writes  that  he  pro- 
poses to  construct  a  water  power  dam  at  Sauk 
Kapids.     Probable  cost,  $85,000  to  $100,000. 

Detroit,  Mich. — Bids  will  be  received  by  the  Pub. 
Lighting  Comr.  until  Aug.  20  for  furnishing  one  900- 
H.-P.  engine,  one  600-Kw.  alternator,  one  60-Kw. 
exciter  and  320,000  pairs  carbons. 

Bordentovm,  N.  J. — The  Bordentown  Electric  & 
Motor  Co.  has  filed  an  amended  certificate  of  incor- 
poration, which  enlarges  its  scope  to  include  the  fur- 
nishing of  power  to  the  Camden  &  Trenton  By.  for 
several  counties  In  this  and  other  sections  of  the 
State.  Dr.  J.  S.  Gilbert  Is  Supt.  of  both  companies. 

Chicaffo.  III. — The  Power  House  of  the  Consolidated 
Traction  Co.,  at  Kldgeland  Ave.  and  Lake  St.,  Is  re- 
ported to  have  been  damaged  by  fire. 

ilaasena,  X.  Y. — The  St.  Lawrence  Elver  Power  Co. 
has  been  incorporated  with  a  capital  of  $7,000,000. 
The  directors  are  Henry  P.  Davison,  of  Engiewood, 
N.  J. ;  Mark  T.  Cox,  of  East  Orange,  N.  J. ;  Samuel 
E.  Porter,  of  New  York,  and  others. 

Tuecumbia,  Ala. — See  "Water." 

York,  Pa. — The  plan  to  develop  the  water  powers 
near  McCall's  Ferry,  on  the  lower  Susquehanna  Klver, 
Is  now  promised  fulfillment  by  the  formation  of  a 
syndicate  by  the  Continental  Trust  Co.,  of  Baltimore, 
controlling  the  United  El.  Lt.  &  Power  Co.,  of  Balti- 
more, and  the  Mt.  Washington  El.  Co. 

Niagara  Falls,  N.  Y. — The  Ontario  Power  Trans- 
mission Co.  (directors,  Jno.  J.  Albright,  Edmund 
Hayes  and  Geo.  S.  Field,  of  Buffalo,  and  J.  S.  Sim- 
mons and  S.  P.  Franchot,  of  Niagara  Falls),  has 
applied  for  a  franchise  to  distribute  current  through 
tne  city  from  a  water  power  plant  to  be  developed  at 
the  Dulferin  Islands,  on  the  Canadian  side  of  the 
river. 

ELECTRIC   RAILWAYS. 

XashvtUe,  Tann. — Surveys  are  being  made  under  the 
supervision  of  Prof.  C.  F.  Brown,  of  Vanderbllt 
University,  for  17  miles  of  the  road,  to  be  In  all  53 
miles  long,  which  is  to  be  built  by  the  Nashville  & 
Lewlsburg  El.  Ry.,  from  Nashville  to  Lewlsburg. 

Kalamazoo,  Mich. — See  "Power  Plants,  Gas  and 
Electricity." 

Annapolis,  Md. — The  Washington,  Baltimore  &  An- 
napolis El.  K.  R.  has  asked  the  City  Council  for 
franchises  to  enter  the  city  by  way  of  Northwest  St. 

fifwinnati.  O. — The  Cincinnati,  Milford  &  Goshen 
St.  Ry.  Co.  has  amended  its  charter  so  as  to  enable 
it  -to  construct  lines  In  Epworth  Heights  and  Madl- 
sonvllle. 

Hamilton,  O. — The  Cincinnati,  Hamilton  &  Indiana 
Traction  Co.,  through  J.  C.  Hooven,  its  Pres.,  made 
application  to  the  Butler  County  Com.  for  a  50-year 
franchise  between  here  and  College  Corner,  O.  The 
right  of  way  between  Darrtown  and  Oxford,  how- 
ever. Is  through  private  property. 

iliniiola,  L.  I.,  N.  Y. — A  certificate  has  been  filed 
with  the  Sec.  of  State,  announcing  the  consent  of 
the  State  Bd.  of  R.  B.  Comrs.  to  the  building  of  the 
Nassau  Co.  Ry.  Co.'s  projected  road.  Local  consent 
has  yet  to  be  obtained. 

Xeuliuri/h,  X.  Y. — Articles  of  incorporation  have 
been  filed  by  the  Intervale  Traction  Co.,  of  New- 
burgh.  The  company  Is  capitalized  at  $3()0,000,  and 
Is  to  construct  an  electric  railroad  28  miles  In  length 
from  Newburgh  to  Goshen.  The  directors  are: 
Hiram  B.  Odell  and  J.  A.  P.  Ramsdell,  of  Newburgh; 
Chas.   W.   Grllflth,   New   York,   and  others. 

•  Watertown.  N.  Y. — The  Black  River  Traction  Co.  is 
said  to  be  planning  to  make  extensions  to  Its  line. 

Hechanlcville,  A'.  Y. — The  Hudson  Valley  Ry.  Co. 
is  said  to  have  in  contemplation  the  construction  of 
a  dam  across  the  Hudson  and  thfr  acquisition  of  suf- 
ficient water  power  to  operate  the  Mechanlcvllie  & 
Stillwater  Div.  of  the  road  and  to  transmit  power 
to  the  other  divisions  of  the  road  if  necessary.  J. 
H.  Armstrong,  Ch.  Engr.,  Glens  Palls,  N.  Y. 

Terarkana.  Ark. — The  City  Council  has  granted  a 
franchise  to  Geo.  W.  Baumoff,  of  St.  Louis,  Mo.,  for 
the  construction  of  an  electric  street  car  line. 

Lafayette,  Ind. — John  P.  Smith  &  Co.  have  filed 
with  the  Co.  Aud.  a  petition  asking  for  a  franchise 
to  operate  their  electric  line  in   this  county. 

Hyracuae,  N.  Y. — The  Rapid  Transit  Ry.  Co.  Is  said 
to  have  in  contemplation  the  construction  of  a  2-mlle 
extension  of  the  South  Ave.  line  through  the  south- 
western part  of  the  city.  Estimated  cost  of  said  ex- 
tension $30,000;  E.  G.  (Jonnette,  Gen.  Mgr. 

Hamilton,  0. — Falke  Bros.,  of  Milwaukee,  Wis.,  are 
reported  to  have  been  given  the  contract  to  grade, 
build  and  equip  an  electric  road  48  miles  in  length 
from  Hamilton,  O.,  to  Richmond,  Ind.  Gus  N. 
Hodges,  of  Dayton,  O.,  is  said  to  be  the  chief  pro- 
moter. 

Alrxnndria.  La. — XI.  Wlllaid.  Gen.  Mgr.,  and  F.  S. 
Hunn,  Asst.  Mgr.  of  the  Gen.  Electric  Co.  at  Atlanta, 
Ga.,  are  said  to  be  Interested  in  the  proposed  con- 
struction of  an  electric  car  line  for  this  city. 

Ut.  lemon,  Ji.  Y. — The  Bd.  of  Aldermen  has  given 
permission  to  the  New  York  &  Port  Chester  R.  R. 
Co.  to  construct  Its  rapid  transit  system  through  Mt. 
Vernon. 


AlonHsville,  Pa. — The  Council  has  passed  an  ordi- 
nance granting  a  franchise  to  the  Phila.,  Bristol  & 
Trenton  St.  Ry.  (3o. 

.1  ugusta,  Mc. — Articles  of  association  have  been  filed 
for  two  new  electric  railroads— the  Augusta  &  Oak- 
land and  the  Augusta  &  Waterville.  The  former 
road  will  extend  from  this  city  through  the  Belgrade 
lakes  region,  to  Oakland.  The  other  will  run  from 
Augusta,  on  the  east  side  of  the  river,  through  River- 
side, North  Vassalboro  aud  Wlnslow  to  Waterville. 
The  Incorporators  of  both  companies  are:  Thos.  J. 
Lynch,  Dr.  Fred  G.  Kinsman,  of  Augusta;  Fred  8. 
Thorne,  of  Gardiner,  and  others.  Each  concern  has 
a  capital  stock  of  $200,000. 

San  Jose,  Val. — Lewis  A.  Sage,  of  San  Jose,  is 
stated  to  have  obtained  a  50-year  franchise  to  build 
and  operate  an  electric  railway  joining  Saratoga,  Los 
Gatos  and  San  Jose,  and  according  to  local  press  re- 
ports bids  will  probably  be  received  Aug.  18. 

iliddUtieia.  O. — A.  E.  Hunt  and  W.  D.  Gray,  of 
Orangevllle,  O.,  are  said  to  be  interested  In  the  pro- 
posed construction  of  an  electric  railway  from  Mld- 
dlefleld,  O.,  to  Sharon,  Pa.,  via  Mesopotamia,  Bloom- 
field,  Greene,  Gustavus,  Kinsman,  Orangevllle  and 
Byerly's  Corners. 

NorriatoiCH,  Pa. — The  Council  has  passed  an  ordl- 
naince  granting  to  the  Norrlstown  Passenger  Ry.  the 
right  to  lay  its  tracks  and  operate  same  on  certain 
streets  in  this  Boro. 

West  Middlesex,  Pa. — The  East  End  St.  Ry.  Co.,  of 
Sharon,  has  been  granted  a  franchise  for  a  street 
railway  through  West  Middlesex.  The  (3o.  will  ask 
for  a  franchise  from  the  Wheatland  Council. 

Orvat  Barrington,  Mans. — The  Incorporators  of  the 
New  York  &  Berkshire  St.  Ry.  Co.  held  a  meet- 
ing at  Great  Barrington  recently  and  perfected  the 
organization  of  the  company  by  electing  ofllcera,  etc. 
The  proposed  line  is  from  New  York  State  line  in  the 
towu  of  Mount  Washington  to  the  Connecticut  River 
at  Springfield,  a  distance  of  65  miles.  Pres.,  R.  C. 
Taft,  of  So.  Egremont;  treas.,  W.  G.  Dalzell,  of  So. 
Egremont;  sec.,  O.  C.  Bldwell,  of  Great  Barrington, 
Consulting  Engr.,  H.  F.  Keith,  of  Mount  Washington. 

New  Orleans,  La. — The  St.  Charles  St.  E.  R.  Co.  is 
stated  to  have  sold  $75,000  bonds  for  the  contem- 
plated extension  of  the  road  to  Walnut  St.  E.  B. 
McKlnney,  Ch.  Engr. 

Riverside,  Cal. — The  San  Bernardino  Valley  Trac- 
tion Co.  has  asked  the  City  Trustees  for  a  franchise 
for  an  electric  car  line  from  the  boundary  of  San 
Bernardino  Co.  on  Colton  Ave.  to  the  city  limits.  Bids 
for  the  purchase  of  this  franchise  will  be  received 
Aug.   19. 

Vtica,  N.  y.— The  Utlca  &  Mohawk  Valley  Ry.  Co, 
has  filed  with  the  Co.  Clerk  of  Oneida  and  Madison 
Cos.  maps,  etc.,  with  notice  of  extension  (9  miles  In 
length)  of  the  proposed  line  from  Oneida  to  Sylvan 
Beach. 

Vincennes,  Ind. — The  Southern  Indiana  Traction 
Co.  was  recently  Incorporated  to  run  a  line  from  Vin- 
cennes to  Jasper,  passing  through  Petersburg  aud 
Otwell.  Smiley  N.  Chambers,  Indianapolis,  Pres. ; 
Fred  E.  Chappell,  Petersburg,  Secy.;  E.  F.  Cox, 
Worthlngton,  Ch.   Engr. 

Chicago,  III. — See  "Power  Plants,  Gas  and  Elec- 
tricity."'^ 

Trenton.  N.  J. — A  charter  has  been  filed  by  the 
People"s  Traction  Co.,  incorporated  with  a  capital 
of  $175,000.  Incorporators:  Joslah  K.  Boughes,  of 
Trenton;  Dr.  W.  C,  Parry,  of  Halnesport,  N.  J.,  and 
I.  A.  Sweigard,  of  Atlantic  City. 

Trinidad,  Colo. — See  "Power  Plants,  Gas  and  Elec- 
tricity."' 

Sheffield,  Ala. — The  City  Council  has  granted  to  I. 
T.  Crass,  of  Chattanooga,  a  franchise  to  build  and 
operate  an  electric  street  railway  In   Sheffield. 

Atlantic  City,  JV.  J. — The  Atlantic  City  &  Suburban 
Traction  Co.  has  been  Incorporated  with  a  capital 
of  $5(X),000,  to  build  a  trolley  line  from  the  Board- 
walk In  Atlantic  City  to  Florida  Ave.,  Baltic  Ave., 
Atlantic  City,  and  over  the  Pleasantvllle  turnpike  to 
Pleasantvllie,  with  branches  from  the  latter  place  to 
Absecon,  Llnwood  and  Somers  Point,  a  total  distance 
of  15  miles.  The  Incorporators  are  Edw.  K.  Spang- 
ler,  Harrlsburg,  Pa. ;  G.  Taylor  Leiand,  Philadelphia, 
and  Albert  M.  Jordan,  Atlantic  City. 

Itoanoke,  Va. — Press  reports  state  that  the  Ameri- 
can Asbestos  Co.,  recently  formed  at  Terre  Haute, 
Ind.,  with  a  capital  stock  of  $1,000,000,  with  W.  A. 
Doak  as  Pres.,  has  secured  options  on  4,000  acres  of 
land  In  Bedford  County,  and  expects  to  build  an  elec-  . 
trie  road  from  the  mines  to  a  point  on  the  Norfolk  & 
Western  Ry.,  not  far  from  Roanoke. 

Lehiah,  Ind.  Ter. — Articles  of  incorporation  have 
been  filed  by  the  Lehigh  -Traction  Co.,  with  a  capi- 
tal of  $300,0(X).  The  corporation  will  build  and  oper- 
ate an  electric  line  from  Atoka  to  Coalgate  by  way 
of  Lehigh  and  other  mining  towns.  Among  the  in- 
corporators are  Chas.  Copeland.  Thomas  Carroll  and 
David  J.  Young,  the  latter  ot  Fort  Smith. 

San  Bernardino,  Cal. — A.  C.  Denman  has  applied 
for  an  electric  street  railway  franchise  on  certain 
streets;  bids  for  said  franchise  will  be  received  Aug. 
14.     Legard  Allen,  City  Clk. 

Paducah,  Kv. — Bids  are  wanted  Aug.  8  for  the  pur- 
chase ot  a  franchise  for  constructing  an  electric 
street  railway,  distributing  electricity  for  lighting 
and  furnishing  power  over  streets  known  as  the 
Rowlandtown  and  Union  depot  line.  Bids  are  also 
wanted  tor  the  purchase  of  a  franchise  for  construct- 
ing an  electric  street  railway  over  streets  known  as 
the  Broadway  and  La  Belle  park  line.  D.  A.  Yelser, 
Mayor. 

Lima,  0. — An  ordinance  has  been  passed  granting 
the  Lima,  Delphos,  Van  Wert  &  Fort  Wayne  Trac- 
tion Co.  the  right  to  construct  and  operate  street 
railway  route  No.  2. 

Lima,  Peru. — The  Lima  Street  Ry.  Co.  has  been  in- 
corporated at  Trenton,  N.  J.,  with  a  capital  stock  of 
$5,000,000.  The  charter  sets  forth  that  the  company 
will  operate  street  railways  In  Lima  and  other  cities 
in  Peru.  The  incorporators  are  Chas.  A.  Neville, 
Henry  W.  Carter  and  Chas.  Borch,  all  of  Jersey  City. 
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Knomville,  Tenn. — It  Is  reported  that  a  first  mort- 
gage for  $1,000,000  on  the  property  of  the  Knox- 
vllTe,  Klmberlln  Heights  &  Seviervllle  Electric  Ey. 
Co.  bag  been  filed,  the  amount  to  be  used  In  construc- 
tion. 

Oklahoma,  Okla.  Ter. — It  Is  stated  that  the  So. 
Oklahoma  City  Car  Line  Co,  has  been  formed  to  oj)- 
erate  a  5-mlle  line  in  Oklahoma  City.  Capital  stock, 
$25,000.  Directors :  Sam  Hooker,  T.  J.  Thompson  and 
others. 

Rhinebeck,  N.  Y.- — It  is  stated  that  a  company,  of 
which  L.  B.  Treadwell  is  Pres.,  has  secured  a  fran- 
chise for  an  electric  road  from  here  to  Rhinecllff.         * 

Fremont,  O. — It  Is  stated  that  right  of  way  has 
been  secured  for  an  electric  line  from  here  to  San- 
dusky. 

Traverae  City,  Mich. — A  press  report  states  that 
the  Council  has  granted  a  street  railway  franchise 
to  L.  K.  Gibbs  and  associates  on  condition  that  they 
incorporate  under  the  general  street  railway  act. 

Chicago,  III. — It  is  reported  that  the  South  Side 
Elevated  R.  R.  Co.  is  to  build  3  extensions  to  reach 
Knglewood.  the  stock  yards  and  the  lake.  The  im- 
provement is  estimated  to  cost  $10,000,000,  and  will 
involve   construction   of   10   miles   of  track. 

fjancaater.  Pa. — Steps  have  been  taken  for  building 
a  trolley  line  from  a  point  near  Strasburg,  on  the 
Lancaster  &  Strasburg  trolley  road,  to  a  point  on 
the  Lancaster  &  Southern  R.  R.  and  thence  to  Quar- 
ryville. 

Bloomsburg,  Pa. — An  ordinance  has  been  passed 
granting  the  Bloomsburg  &  Benton  Electric  Ry.  Co. 
the  right  of  way  over  certain  streets  In  this  town. 

Dayton,  O. — The  Greenville  &  Union  City  Traction 
Co.  is  reported  incorporated  with  $10,000  capital 
stock,  by  J.  E.  Lowes,  John  E.  Felght  and  others. 

Ensley,  Ala. — It  is  stated  that  J.  W.  Minor  has 
been  granted  a  franchise  to  build  a  street  railway  in 
Ensley. 

Berkeley,  Col. — The  Town  Trus.  have  granted  the 
Oakland  &  East  Side  Ry.  a  franchise  for  a  railway 
throngh  the  town  limits  of  Berkeley. 

Hillghoro.  Ore. — It  Is  stated  tliat  an  electric  ry.  is 
proposed  between  HiUsboro  and  Portland.  Graydon 
&  Son,   promoters. 

Klkton.  Mil. — It  is  stated  that  the  Kent  &  Cecil 
Light,  Power  &  I{y.  Co.  has  been  organized  to  con- 
struct a  trolley  line  between  Elkton  and  Chestertown 
and  Tolchester  Heaoh.  E.  A.  Tennis,  of  the  Tennis 
Cons.  Co.,   Philadelphia,  is  the  chief  promoter. 

Gut/pnrt.  .Wi«s. — It  is  stated  that  a  company  is  be- 
ing organized  by  S.  S.  Bullls  to  build  an  electric  rail- 
road between  this  city  and  Biloxi. 

HIack  Hirer  Falls,  Wi«. — Surveys  are  being  made 
for  a  dam  about  3  miles  above  this  city  to  furnish 
power  for  the  proposed  La  Crosse,  Black  River  Falls 
&  Neillsvllle  Electric  R.  R.  Estimated  cost  of  dam 
and  dynamos.   $200,000. 

Superior.  ll'i<t.— It  is  reported  that  the  Duiuth-Su- 
perlor  Traction  Co.  will  extend  the  Steel  Plant  line 
to  Billings  Park  and  erect  new  car  bams  at  Ogden 
Ave.  &  4th  St.  Estimated  cost  of  improvements  to 
be  made  this  summer  in  Superior,  $100,000. 

St.  Joseph.  Mo. — It  Is  reported  that  the  property 
of  the  SI.  Joseph  Ry.,  Light,  Heat  &  Power  Co.  has 
been  Sold  by  E.  H.  Harriman  to  Sellgman  &  Co.  and 
E.   W.   Clark   &  Co.  -  W.  T.  Van  Brunt,   Pre^. 

Bangor,  Me. — It  is  stated  that  the  electric  line  from 
Bangor  to  Hampden  is  to  be  extended  7  miles  to  Win- 
terport. 

RAILROADS. 

Baltimore  Mil. — Press  reports  state  that  the  Balti- 
more &  Ohio  U.  R.  will  expend  $25,000,000  lA  im- 
provements during  the  next  2  years.  Among  the 
contemplated  improvements  are  3d  and  4th  tracks  to 
be  laid  between  Washington  Junction  and  Cumber- 
land, and  on  the  Pittsburg  &  Connellsvllle  line.  The 
Fairport  line  will  be  double-tracked  and  the  lake  har- 
bors will  be  enlarged.  J.  M.  Graham,  Ch.  Engr.,  Balti- 
more. 

She/field,  Tenn. — Local  press  reports  state  that  sur- 
veys are  being  made  of  the  route  of  the  proposed  Mo- 
bil.? k  Western  Ry. 

Barbourvllle,  Ky. — The  Cumberland  R.  R.  Co.,  of 
Knox  County,  with  $30,000  capital  stock,  filed  arti- 
cles of  Incorporation.  The  stockholders  are  L.  K. 
Freeman,  Fred  Morck,  G.  H.  Jackson  and  others,  of 
Warren,  Pa.  The  company  will  build  a  railroad  from 
a  point  on  Cumberland  Valley  DIv.  of  the  Louisville 
&  Nashville,  near  Artemus,  In  Knox  Co.,  Ky.,  to  a 
point  at  Lupsford,  Knox  Co..  a  distance  of  10  miles. 
The  offices  of  the  company  will  be  at  Barbourvllle. 

Charleston,  W.  Va. — A  charter  has  been  Issued  to 
the  Cheat  River  Ry.  Co.  for  the  purpose  of  construct- 
ing a  railroad  from  Parsons  to  Rowellsburg,  W.  Va., 
thence  along  Cheat  River  to  the  State  line,  between 
W.  Va.  and  Pa.,  to  a  point  at  or  near  Cheat  Haven. 
Pa.  Capital  stock.  $200,000.  Incorporators :  Wesley 
Mollohan,  Geo.  W.  McCllntlc,  Jas.  H.  Couch  and  others, 
of  Charleston. 

Cincinnati,  O. — The  Cincinnati  &  Columbus  Trac- 
tion Co.  Is  stated  to  have  completed  acquiring  Its 
right  of  way  between  Cincinnati  and  Columbus.  The 
distance  by  this  route  will  be  119  miles.  « 

Pittsburg,  Pa. — Press  reports  state  that  the  Penn- 
sylvania R.  R.  Co.  will  soon  let  contracts  for  double- 
tracking  part  of  the  southwest  branch,  this  being  the 
line  from  Greensburg  to  Fairchance.  The  work  In- 
volves the  construction  of  several  steel  spans  of  30 
or  40  ft.  in  length,  the  laying  of  a  great  deal  of  ma- 
sonry and  a  large  amount  of  grading  through  a  rough 
country.  Estimated  cost,  about  $300,000.  W.  11. 
Urown,  Ch.  Engr..  Philadelphia,  Pa. 

iropkinaville,  Ky. — I,ocal  press  reports  state  that 
the  Tenn.  Central  R.  R.  (L.  S.  Miller,  Gen.  Mgr. 
Nashville.  Tenn.).  is  to  be  extended  to  a  Junction  with 
the  111.  Central  R.   R.  at  Hopklnsvllle. 

Toledo.  0. — The  Toledo  Ry.  &  Terminal  Co.  Is  stated 
to  have  Incorporated  the  Toledo,  Angola  &  Western 
R.  R.  to  construct  a  road  from  Toledo  to  the  Indiana 
State  line. 


San  Antonio,  Tex. — A  survey  Is  stated  to  have  been 
completed  for  a  railroad  60  miles  long  from  San  An- 
tonio to  Crowther,  In  Atascosa  Co. 

Independence,  Kan. — A  charter  has  been  granted  at 
Guthrie,  Okla.  Ter.,  to  the  Cherryvale,  Oklahoma  & 
Texas  Ry.  Co.,  to  build  000  miles  of  road,  from  Cherry- 
vale,  Kan.,  through  Independence  and  Caney,  Kan., 
and  the  Cherokee.  Osage  and  Ponca  Indian  reserva- 
tions, to  Perry,  Okla^,  where  one  line  will  be  con- 
structed to  El  Paso,  Tex.,  and  another  via  Pawhuske, 
Okla.,  to  Paris,  Tex.  The  capital  stock  is  $18,000,- 
000.  Independence  and  Perry  are  the  principal  places 
of  business  designated. 

Dcs  Moines,  la. — Local  press  reports  state  that  the 
Whitebreast  Fuel  Co.  will  build  a  road  18  miles  long 
to  afford  an  outlet  for  Its  products  to  the  Milwaukee 
on  the  north,  and  the  Great  Western  and  Rock  Island 
roads  on  the  south. 

Apex,  N.  0. — The  Cape  Fear  &  Northern  R.  R.  will, 
it  Is  stated,  soon  let  the  contract  for  an  extension 
from  Angler  to  Fayetteville.  Geo.  E.  Lemmon,  Ch. 
Engr. 

Jefferson  City,  Mo. — It  is  stated  that  a  charter  has 
t)een  granted  the  Arkansas,  Springfield  &  Northwest- 
ern R.  R.  to  build  a  120-mlle  road  from  Jefferson  City 
to  Sellgman.  In  Harry  ('o.  Capital  stock,  .fl, 200.00(1. 
Directors :  C.  H.  Varnon,  Henry  C.  Solomon,  C.  R. 
Funk,  and  others,  of  Kansas  City. 

Denver,  Col. — The  Denver,  Northwestern  &  Pacific 
Ry.  Co.  is  said  to  have  filed  articles  of  incorporation 
in  Denver.  Capital  stock,  $20,000,000.  D.  H.  Moffat, 
Prest. 

Terre  Haute,  Ind. — It  Is  reported  that  the  Southern 
Indiana  By.  Is  to  Increase  its  stock  by  $1,500,000,  to 
build  branch  roads  in  Sullivan,  Green  and  Lawrence 
Counties.     F.  W.  Ranno,   Engr.,   M.  of  W. 

Nashville,  Tenn. — The  Tennessee  Central  R.  R.,  It  Is 
stated.  Is  preparing  to  extend  the  Crawford  branch  to 
the  property  of  the  Fentress  Coal  &  Coke  Co.,  a 
length  of  3  miles.      G.    liottiger,   Ch.   Engr. 

Kansas  City,  Mo. — It  Is  stated  that  the  Kansas  City, 
Dallas  &  Olathe  Ky.  Co.  has  been  Incorporated  to 
build  25  miles  of  road.  Incorporators :  Henry  G. 
Pert,  A.  A.  Potter,  W.  E.  Winner,  and  others. 

Montgomery,  Ala. — It  is  reported  that  a  survey  Is 
being  made  by  Ausfeid  &  Chapman,  of  Montgomery, 
for  a  10-mlle  railroad  from  Booth's  Station,  on  the 
Mobile  &  Ohio  R.  B.,  to  Autaugavllle. 

Canton,  8.  D. — The  Interstate  Ry.  Co.  Is  reported 
Incorporated  to  build  a  line  from  Duluth,  Minn.,  to 
Galveston,  Tex.    Capital  stock,  $50,000. 

Akron,  0. — The  Summit  County  Ry.  Co.  Is  reported 
incorporated  by  \V.  W.  I'ope,  F.  E.  Ittam  and  others. 
Capital  stock,  $10,000. 

Concord,  N.  C. — The  Carolina  Colony  Co.  has  been 
Incorporated  with  a  capital  of  $5,000,000,  to  build 
a  railway  from  C(mcoril,  its  principal  place  of  busi- 
ness, to  Fayetteville. 

Oakland,  Cal. — The  East  Side  R.  R.  Co.,  M.  J.  Kel- 
ler, Pres..  has  accepted  the  terms  of  the  franchise 
which  permit  it  to  construct  a  road  from  Point  Rich- 
mond to  Emeryville. 

Pittsburg,  Pa. — It  is  stated  that  the  Pittsburg  Ter- 
minal R.  R.  &  Coal  Co.,  with  a  capitalization  of 
$14,000,000,  is  preparing  to  build  a  mammoth  rail- 
road clearing  yard. 

\ew  York.  N.  Y. — The  Rapid  Transit  Subway  Con- 
struction t:;o.,  now  building  the  Manhattan-Bronx 
rapid  transit  subway,  was,  <m  July  24,  awarded  the 
cofitract  for  the  construction  of  a  tuunei  and  under- 
ground route  to  Brooklyn  for  $2,000,000.  Three 
bids  for  the  work,  which  it  was  estimated  would 
cost  $8,000,000,  were  received  July  21  bv  the  Rapid 
Transit  R.  R.  Comn.,  as  follows:  Rapid  Transit  Sub. 
Con.  Co.,  two  bids;  one,  $3,000,000;  the  other,  $2,000,- 
000,  the  former  bid  being  accompanied  by  a  letter 
offering  to  construct  an  additional  subway  in  the 
Manhattan-Bronx  route  for  $100,000  provided  that 
bid  was  accepted,  the  additional  subway  being  locat- 
ed under  Broadway,  New  York,  between  42d  St.  and 
14th  St.,  and  likely  to  cost,  according  to  the  estimate 
of  the  chief  engr.  of  the  Comn.,  Gen.  Wm.  Barclay 
Parsons,  $3,600,000.  The  third  bid  was  submitted 
by  John  L.  Weils,  as  counsel  for  the  Brooklyn  Rapid 
Transit  Co.,  and  agreed  to  construct  the  Manhattan- 
Brooklyn  route  for  $7,000,000.  All  three  bids  are  ex- 
clusive of  terminal  and  real  estate,  and  estimated 
the  cost  of  equipment  of  the  road  to  be  $2,000,000. 
The  first  two  bids  provide  for  a  single  ride  without 
change  of  cars  for  a  maximum  fare  of  5  cents  fronr 
the  Brooklyn  terminus  of  the  road  to  59th  St.,  New 
York,  while  the  third  offered  a  5-cent  ride  from  the 
outlying  termini  of  a  large  number  of  the  surface 
roads  in  Brooklyn  to  the  New  York  terminus  of  the 
road  at  City  Hall,  and  Included  the  offer  to  construct 
an  additional  tunnel  In  Brooklyn  to  facilitate  the 
movement  of  throngh  trains.  The  contract  provides 
that  the  contractor  shall  operate  the  road  for  a 
period  of  35  years,  with  a  right  to  a  renewal  for  a 
term  of  25  years.  An  annual  rental  Is  to  be  paid 
amounting  to  the  Interest  paid  by  the  city  on  its 
bonds  for  construction  and  1  per  cent,  on  the  cost 
of  construction.  The  work  is  to  be  started  in  60  days 
and  finished  In  3  years,  with  a  possible  extension  of  1 
year  In  the  East  River  work. 

A  resolution  was  adopted  directing  the  Chief  Engi- 
neer to  draw  plans  for  a  direct  tunnel  route  from  City 
Hall,   New   Y'ork,   to  Boro.    Hall,   Brooklyn. 

PUBLIC  BUILDINGS. 

West  Seneca,  N.  Y. — Local  press  reports  state  that 
a  brick  building,  to  cost  when  fully  equipped  $125,- 
000,  Is  to  be  erected  on  site  recently  purchased  on 
Ridge  road,  opposite  Ingram  Ave..  In  West  Seneca,  as 
an  accident  hospital  in  connection  with  the  Lacka- 
wanna Steel  Co.  s  plant  at  Stony  Point. 

Racine,  Wis. — Plans  of  A.  C.  Eschweller,  of  Mil- 
waukee, are  stated  to  have  been  selected  for  the 
$25,000  chnrch  edifice  to  be  built  by  St.  Rose  Church 
congregation. 

Paterson.  N.  J. — Contracts  for  repairing  the  city 
hall  have  been  awarded  as  follows:  For  plastering 
and  marble  work,  to  David  Henry  Bldg.  Co..  of 
Paterson,  at  $24,783;  for  carpentering  work,  to  P.  S. 
Van  Kirk  Co..  Paterson.  at  $:!2.976 ;  for  electrical 
work,  to  the  Northern  Engineering  Co.,  at  $5,192. 


St.  Louis,  Mo. — The  Illinois  Comrs.  to  i,he  Louisi- 
ana Purchase  Bxposltlon  are  stated  to  have  decided 
to  erect  at  the  World's  Fair  a  $75,000  building  to  be 
constructed  of  wood  and  staff,  100x60  ft.,  with  a  ver- 
anda 20  ft.  wide  on  each  side.  Competitive  plans 
will  be  submitted  for  the  building.  Jas.  M.  White, 
of  Champaign,  III.,  is  Cousuiting  Arcbt.;  Senator  H. 
M.  Dunlap,  Savoy;  Hon.  John  J.  Brown,  Vandalla. 
Pres.,  and  Hon.  James  B.  Farrel,  Chicago,  are  among 
the  Comrs. 

Lewiston,  Mont. — Bids  are  wanted  July  31  by  the 
Bd.  of  Co.  Comrs.  for  building  a  pest  bouse  on  the 
county  poor  farm.     C.  M.   Kelly,  Co.  Clk. 

Ca/nton,  O. — Bids  are  wanted  Aug.  1  tor  erecting  a 
church  for  St.  Joseph's  congregat^n.  Address  .H)s. 
Dick,  1413  W.  Tusc  St. 

Mitchell,  S.  D.—W.  A.  Dow,  of  Sioux  Falls,  has 
submitted  to  the  City  Council  plans  for  a  city  hall, 
estimated  to  cost  $20,000. 

Washington,  D.  C. — The  contract  for  building  the 
engine  house  of  Congress  Heights  has  been  awarded 
to  Jas.  M.  Dunn,  Washington,  for  $19,069. 

Junction.  Utah. — Bids  are  wanted  July  29  for  the 
erection  of  a  court  house  for  Plnte  Co.  Horace 
Morrill,  Co.  Clk.  R.  C.  Watklns,  Archt.,  Provo  City. 
Utah. 

New  York.  N.  Y. — Bids  are  wanted  Aug.  1  for  altera- 
tions and  repairs  to  Bellevue  Hospital  and  Bellevue 
Emergency  Hospital.  John  W.  Brannan.  Pres.  Bd.  of 
Tru.stees,   Bellevue  and   Allied   Hospitals. 

MarshalUotcn,  la. — The  State  Bd.  of  Control,  Des 
Moines,  will  receive  bids  July  31  for  improvements  at 
the    Soldiers'    Home   at   Uarshalltown,   estimated   tt> 

cost  $70,000. 

AUentotrn.  Pa.- — Local  press  reports  state  that  the 
Mayor  will  receive  bids  Aug.  5  for  the  construction 
of  the  proposed  Hibernia  engine  bouse. 

Neic  Brunswick.  N.  ./. — Bids  are  wanted  Aug.  18  for 
the  erection  of  a  $50,000  Carnegie  Library.  G.  K. 
Parsell,  of  New  Brunswick,  Archt. 

Waco.  Tex. — A  $.50,000  hospital  Is  to  be  built  In 
Waco  (on  land  donated  by  the  people  of  Waco)  by 
the  Sisters  of  Charity  of  the  Incarnate  Word,  of  Gal- 
veston; work  to  begin  not  later  than  Jan.  1,  1903. 

Pouf/hkeepsie.  N.  Y. — The  Com.  of  the  Bd.  of 
Superv.  has  reported  in  favor  of  awarding  the  con- 
tract .for  conKtmctIng  the  court  house  and  lall  to 
Campbell  &  Dempsey  of  Kingston,  N.  Y.,  for 
$110,000. 

Areola.  III. — NIcolal  .Tuhl.  of  Rock  Island.  Is  stated 
to  have  the  contract  for  the  erection  of  a  $.'50,000  R. 
C.  Church. 

Terre  Haute.  Ind. — The  County  Comrs.  have  adopted 
plans  prepared  by  Richards.  McCartv  &  Bnlford.  of 
Columbus,  O..  for  a  county  Jail,  estimated  to  cost 
$75,000  to  $100,000. 

Sacramento.  Cat — -The  Bd.  of  Supervisors  has  pur- 
chased the  block  bounded  by  H  and  I.  6th  and  7th 
Sts..  for  $55,000,  as  a  site  for  court  house.  M.  J. 
Dlllman,   Chmn.   of  Bd. 

t'tica.  N.  Y. — The  general  contract  for  the  erection 
of  the  Public  Library  building  has  been  awarded  to 
the  J.  W.  Bishop  Co.,  of  Providence,  at  $162,000. 

Anokn.  Minn. — Press  reports  state  that  a  cottage 
costing  $40,000  Is  about  to  be  erected  for  the  Anoka 
Hospital  for  Insane.  S.  W.  Leavltt.  Chmn.  State 
Bd.  of  Control,  St.  Paul. 

Brooklyn.  7f.  Y. — Press  reports  state  that  the  con- 
tract for  the  site  for  Indoor  public  l>ath  has  been 
signed  and  plans  are  now  being  prepared  and  the 
contract  for  construction  will  be  let  as  soon  as  the 
plans  have  been  approved.  The  bath  will  be  located 
nt  Watklns  St.  and  Pitkin  Ave.,  and  will  cost  about 
$50,000. 

Columbus.  O. — Bids  will  be  received  bv  the  Bd.  of 
Trus.  of  the  Columbus  State  Hospital,  until  Aug.  19. 
for  furnishing  material  and  erecting  Awl  Hospital  and 
Greer  Hosnital.  Frank  L.  Packard.  Archt..  12th  fl.. 
New  Hayden  Bldg.,  Columbus.  B.  G.  Carpenter, 
M.  D.,   Secy. 

Toledo.  0. — Rids  will  be  received  by  the  Bd.  of 
Police  Comrs.  until  Aug.  16  for  erecting  a  hosnital. 
E.  O.  FalllR,  Archt.  C.  H.  Duriftn,  Secy.  Bd.  of 
Police    Comrs. 

Buffalo.  N.  Y. — Bids  are  wanted  Aug.  12  for  erect- 
ing an  armory.  Including  mason  work,  cut  stone, 
structural,  metal-work,  sheet-metal,  etc. ;  also  heating 
system.  Jas.  McLeer.  Commanding  Brigadier-Gen.. 
Chmn.  Armory  Comrs. 

Bridgeport.  Conn. — Bids  will  be  received  by  the  Bd. 
of  Fire  Comrs.  for  furnishing  material  and  erecting 
n  fire  engine  house  on  Bostwick  Ave.  and  Pine  St. 
Henry  A.   Lambert,   Archt. 

Topeka,  Kan. — W,  R.  Brown.  Chicago.  III..  Is  re- 
ported to  be  preparing  plans  for  a  church  for  the 
First  Baptist  congregation  in  this  city.  It  is  to 
be  of  stone  and  pressed  brick  and  will  cost  $40,000. 

Columbus,  Miss. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Scranton.  Pa. — E.  H.  Davis.  Council  Bldg..  Is  the 
architect  for  4  new  buildings,  fireproof  construction, 
to  be  used  as  Alms  House  Dept.  for  Scranton  Poor 
Dist.      Cost,   $200,000. 

Paterson,  Tf.  J. — The  Comrs.  of  the  Free  Pub.  Li- 
brary have  Invited  certain  architects  to  submit  com- 
petitive plans,  until  Oct.  15.  for  the  library  to  be 
built  on  Broadway  and  Auburn  St.,  at  a  cost  of 
S150,000.  Including  heating  apparatus.  Interior  finish- 
ing, etc. 

MoHne.  III. — Bids  will  be  received  by  the  Bide.  Com. 
of  the  Pub.  Library  Bd.  until  Aug.  5  for  erecting  the 
Carnegie  Library;  also  for  heating,  plumbing  and 
lighting  the  same. 

Suit  Lake  City.  Utah. — Plana  have  been  prepared 
by  P.  M.  Ulmer,  for  the  W.  H.  Groves  Latter  Da.v 
Saints  Hospital,  to  be  erected  at  First  South  and 
First  West  Sts.  It  Is  to  be  a  4-story  structure.-  of 
red  pressed  brick,  with  facing  of  terra  cotta,  and 
is  estimated  to  cost  $100,000.  It  Is  to  he  heated  by 
steam  from  a  central  plant,  to  be  located  In  the  rear. 
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I'aa  WfTi,  O. — Bids  ure  waut«l  .\UK.  S  for  furnlsh- 
tns  BUteriaJ  and  iustalUiig  a  central  station  hot  water 
heattns  system  in  the  Court  Hoase  and  jail.  T.  M. 
Berrj,  Co.  And. 

CimriniMti.  O.— Bids  will  be  rewived  b.v  the  Bd.  of 
Tto*.  of  the  P<rt).  Llbrar.T  until  Aug.  19  for  remodel- 
Inr  and  ventilating  the  plumbing  of  the  rubllo  Li- 
brary.    Wm.  A.  Hopkins.  CJt. 

Bel«it  Wit  — K.  X.  t;arth«-aite.  of  Chicago.  HI.,  has 
Mcorvd.  according  to  reports,  the  contract  to  erect 
the  PaMIc  Ubrary  at  ^1,000. 

Xrtuiho.  Ho. — Lee  Matthews   Is  reported  to  be  pre- 
paring plans  for  a  city  hall,  lall  and  lire  headquar 
t#r»  combined,    which    the   Council  Is   contemplating 
erecting. 

Red  WiHo,  Jf«aa.— Bids  will  be  received  by  the  Li- 
brary Bd.  until  July  30  for  erecting  the  Carnegle- 
Lawther  Library.  A.  F.  Ganger,  Archt.,  St.  Paul, 
Minn. :  W.  H.  Putnam.  Pres.  Library  Bd. 

8«i>ye*,  2i.  T. — Bids  will  be  received  by  the  Bd.  of 
Mcra.  until  Aug.  12  for  constrncting  steel  bridge, 
foundations  and  grading,  also  for  resetting  and  re- 
pairing 2  60-H.-P.  boilers  at  the  Craig  Colony  for 
k^lepUcs.    Dr.  W.  P.  Spratllng.  Supt. 

MattUUm,  O. — Bids  will  be  received  by  theBd.  of 
Tnis.  of  the  Hassillon  State  Hospital,  at  the  office 
of  Frank  L^  Packard.  Archt  .  -New  Havden  Bldp., 
Columbos,  ontll  Ang.  20  (readwrtlsed),  for  furnish- 
ing material  and  erecting  an  Infirmary  building  and 
several  cottages.    H.  C.  Eyman,  M.D.,  Secy. 

VoJIaon.  Wui. — Bids  will  b»  received  bv  the  Gov- 
ernor until  Ang.  1  for  lighting  and  ventilating  the 
CapltoL 

Portlam4,  Me. — Bids  will  be  received  by  the  Com. 
on  Pub.  BIdss.,  Hon.  Frederic  E.  Boothby,  Chmn., 
until  July  SO  for  erecting  a  group  of  buildings  to  be 
called  the  City  Home.  F.  H.  &  E.  F.  Fassett,  Archts., 
98  Exchange  St. 

Tern  Haute.  Ind.—\t  Is  stated  that  bids  are  wanted 
Aug.  1  for  erecting  a  church  for  the  First  Congre- 
caUonal  Society  of  Terre  Haute.  A.  Z.  Poster. 
tlunn  Bldg.  Com.  :  Turnhiill  *  Jones,  .\rchts..  Klgln, 
lU. 

Or^etufmrg,  Pa. — Local  press  reports  state  that 
bids  are  wanted  Aug.  14  for  erecting  a  court  house. 
John  H.  Brown,  Compt. 

Port  8mM)%,  Ark. — It  Is  stated  that  bids  are  wanted 
Aug.  1  for  erecting  a  stone  church  to  cost  about  $30,- 
000.  HotFman  &  Blakely,  Archts.,  801  Garrlsoii  Ave. 

SI.  Louit,  Uo. — See  "Water." 

Wew  York,  V.  y.^The  Bd.  of  Aldermen  has  ap- 
proved the  appropriation  of  »200.000  for  a  lighting 
and  heating  plant  for  the  American  Museum  of  Nat 
nral  History. 

Det  Uoines.  la. — A  Committee  has  been  appointed 
to  engage  an  architect  to  prepare  plans  and  specifica- 
tions for  a  $50,000  building  to  be  erected  at  the  La. 
Purchase  Exposition.  St.  Louis.  Gov.  Larrabbe,  S.  M. 
Leach  and  Jas.  H.  Trewln  are  on  the  committee. 

JolUt,  III. — It  is  stated  that  plans  are  being  pre- 
pared by  D.  U.  Burnham  &  Co..  of  Chicago,  for  a  pub- 
lic library,  which,  with  the  site,  Is  to  cost  $13.j,000. 

RichmODd,  Ta. — Lotal  press  reports  state  that  bids 
will  soon  be  asked  for  the  erection  of  the  K.  C.  Ca- 
thedral.     Probable  cost.  $'J.'>0.000. 

Oalvetton,  Tex. — Local  press  reports  state  that  bids 
will  be  received  Aug.  by  State  Health  Officer  Geo.  R. 
Tabor.  Austin,  for  erecting  a  quarantine  station  In 
this  city;  appropriation,  $15,000. 

Jerseu  City,  -V.  /. — Local  press  reports  state  that 
bids  will  be  received  by  the  Bd.  of  Freeholders  until 
Aug.  7  for  Improving  the  Snake  Hill  Asylum.  Hugh 
Roberts,  Archt. 

8t.  iMuit,  Uo. — Bids  are  wanted  Aug.  1  for  erect- 
ing the  Liberal  Arts  Building  of  tile  La.  Purchase 
Exposition.    Isaac  S.  Taylor,  Dir.  of  Wks. 

Bids  will  be  received  by  the  Bd.  of  Pub.  Improv. 
until  Ang.  \  tot  furnishing  material  and  installing 
steam  beating  apparstiiH  in  the  infectious  wsrds  at 
the  Qoarantine  and  Smallpox  Hospital.  Chas.  Varrel- 
mann,  Pres.  pro  tem. 

BalUton  Spa,  H.  Y. — Court  House  and  Jail  improve- 
ment bonds,  amounting  to  f.^iO.OOU.  have  been  sold. 

BomemUle,  Ua»». — It  Is  stated  that  plans  and  specl- 
flcatlODs  are  being  prepared  for  a  battalion  armory 
for  Somervlile,  estimated  to  cost  $60,000. 

Pitttburg,  Pa. — The  Trus.  of  the  First  Unitarian 
Church  are  reported  to  have  decided  to  erect  a 
cbnrch  at  Ellsworth  and  Morewood  Aves.  at  a  cost 
of  »60,000.    Rev.  L.  W.  Mason,  Pastor. 

Sidney  F.  Heckert  has  completed  plans  and  speci- 
Hcatlons  for  an  $80,000  Municipal   Ilospital. 

Attteiu,  O. — Bids  will  be  received  by  theBd.  of 
Trus.  of  the  Athens  State  Hospital  until  Aug.  22, 
for  ftimlsbing  material  for  erecting  an  Infirmary 
building  and  2  cottages.  E.  H.  Rorick,  M.D..  Secy. ; 
Prank  U  Packard,  Archt.,  New  Ilayden  Bldg.,  Co- 
lumbus, O. 

BUSINESS   BUILDINGS. 

Uouyhton.  Mich. — Ixcal  press  reports  state  that 
the  Houghton  Armory  Opera  House  Co.,  Incorporated 
with  a  capital  of  $50,000;  will  build  a  $50,000  theater 
In  Honaiiton,  according  to  plans  prepared  by  A.  C. 
CaehweBer,  of  Milwaukee. 

Vmeark,  y.  J.— The  Young  Woman's  Christian 
Amo.  «f  Newark,  has  purchased  property  at  14  K. 
nrk  8t.,  and  It  Is  reported  that  plans  will  be  made 
for  m  6-story  building  to  contain  a  swimming  pool. 
Cymiiaslum,   reception   hall,  auditorium,    library,    etc. 

Camden.  ,V  y.^The  South  Jersey  Gas.  Electric 
Light  li  Traction  Co.  has  engaged  Thos.  Stephens,  of 
Camden,  to  prepare  plans  for  a  warehouse  4  stories 
In  height,  a  stable,  wash  house,  blacksmith  shop. 
wagon  sh<-dH  and  quarters  for  the  storage  of  pipe,  to 
be  located  on  a  site  142xl8:i  ft.,  at  the  foot  of  MI.. 
VemoD  at. 

Red  Oak.  la. — Pre««  reports  state  that  a  $30,000 
depot  Is  to  I>e  erected  by  the  Burlington  Route.  H. 
B.  Jarrla,  Secy.,  Burlington. 


Stevens  Point.  Win. — W.  K.  Kingsbury  is  said  to 
have  decided  to  build  a  2  story  brick  structure,  50x100 
ft.,  for  business  purposes,  on   Main  St. 

Ottoira,  Ont. — Local  press  reports  state  that  the 
Canadian  Atlantic  Ry.  proposes  to  build  a  new  cen- 
tral depot.  Probable  cost,  $200,000.  G.  A.  Moun- 
tain,  Ch.  Engr..  Ottawa. 

Joplin.  ,l/(».-  -I..  A.  Hunter,  of  Joplin.  has  prepared 
plans  for  a  brick  auditorium,  90x146  ft.,  to  be  built 
at  a  probable  cost  of  ¥25,000.  J.  W.  Baker,  Pres.  of 
the  Jopllu  Choral  Club,  is  said   to  be  Interested. 

Marietta.  O. —  I'liins  piepared  by  W.  B.  ONeill  & 
Co.,  of  Marietta,  have  been  adopted  for  the  pro- 
posed Y.  M.  C.  A.  building,  which  will  be  4  stories 
in  height  aud  135x40  ft. 

Fremont,  .Vi/i. — Liieiil  press  reports  state  that  a 
S;75,000  depot  is  to  be  built  by  the  Union  Pacific  R. 
R.   Co.     J.    B.    Berry,   Ch.   Engr.,   Omaha. 

.Vr«-<ni-.  .V.  ,/. —  Plans  have  been  filed  for  a  .^-story 
brick  factory,  to  be  erected  on  Chester  Ave.  by  the 
Rattan  Paint  Co.      Cost,   $67,800. 

It  Is  reported  that  the  contract  for  the  erection 
of  the  new  building  for  the  American  Insurance  Co. 
has  been  awarded  to  V.  Hedden  &  Sons.  Estimated 
cost  of  building,  $250,000. 

BurUnntiin.  N.J. — Jas.  W.  Lannlng  and  John  Barn- 
hart,  of  Trenton,  are  stated  to  have  the  contract  for 
the  erection  of  an  $80,000  opera  house. 

Clarksvillr.  Tetut. — Local  press  reports  state  that 
contracts  will  soon  be  let  for  the  passenger  and 
freight  stations,  to  be  built  In  this  city  by  the  Tenn. 
Central  R.  R.      W.  B.  Eastman,  Secy.,  Nashville. 

Ererelt.  Waxh. — I'lnns  are  lieing  prepared  for  the 
American  Natl.  Bank  Bldg.,  to  be  iVi  stories  high  and 
located  on  Hewitt  aud  Colby  Aves.     Cost,  $75,000. 

Kansas  Vity.  Mii. — Tlie  building  located  at  901  to 
907  Main  St.,  and  owned  by  Sarah  Sheidley,  Is  to  be 
remodeled  at  a  cost  of  $.30,000.  accordlnj;  to  plans 
prepared  by  Louis  Curtis,  1106  Baltimore  Ave. 

Oartliner,  Me. — Hids  are  wanted  .Inly  28  for  fur- 
nishing all  materials  aud  constructing  a  brick  block 
to  be  used  as  a  bank  building.  Coombs  &  GIbbs, 
Archts.,  Lewiston,  Me. 

Clerelaiul.  O. — O?  C.  liingle  &  Co.  are  said  to  be 
negotiating  for  a  site  ou  Prospect  St.  for  a  $100,- 
000  theater  and   mercantile  buildiug. 

The  Genesee  Savings  &  Banking  Co.  is  said  to  have 
In  contemplation  the  erection  of  a  new  bank  at  a 
cost  of  $90,000. 

Norfulli-.  1'rt. — J.  11.  Conuers,  Supt.  of  the  terminals 
for  the  Scioto  Valley  Piv.  of  the  Norfolk  &  Western 
Ry.,  Is  said  to  be  interested  In  proposed  erection  at 
Norfolk  of  a  $700,000  union  station. 

Grand  ItfipidH,  Mieh. — Appllcntion  lias  been  made 
for  a  permit  for  the  Herpolheiiuer  bulidinK  to  be 
erected  at  Monroe  and  Ottawa  Sts.;  the  buildiug  will 
be  6  stories  and  the  estimated  cost  is  about  $100,000. 

Chicavd.  III.-  -liiMi.ianiln  II.  Marshall,  of  Chicago,  is 
said  to  be  preparing  plans  for  a  marble,  steel  and 
terra  cotta  building,  to  be  known  as  ttie  Iroquois 
Theater,  and  to  be  located  on  Randolph  St.,  be- 
tween "State  aud  Dearborn  Sts.  The  theater  Is  to 
be  under  the  management  of  Davis  &  Powers,  Chi- 
cago: Klaw  &  Eriauger,  New  York,  and  Nixon  & 
Zimmerman,    Philadelphia. 

It  is  reported  that  Hibbard.  Spencer,  Bartlett  & 
Co.  will  erect  a  store  and  warehouse,  to  cost  $1,000,- 
000,  at  S.   Water  and  State  Sts. 

Findlay.  O. — It  is  stated  that  a  Imildlng  for  the 
Y.  M.  C.  A.,  costing  $30,000,  Is  contemplated. 

Colutnhus,  O. — Press  reports  state  that  the  Colum- 
bus Merchandise  Co.  contemplates  the  erection  of  a 
business  block  on  High  St.,  for  which  it  is  said  to 
have  purchased  the  site  at  a  cost  of  $125,000. 

Pittston.  Pa. — Press  reports  state  that  the  contract 
for  the  erection  of  the  new  opera  house  on  Broad  St. 
has  been  awarded  to  the  lowest  bidder,  Mathlas 
Stlpp,  of  Scranton,  for  $32,000. 

Osu<i/o.  y.  Y. — According  to  press  reports,  the  con- 
tract for  the  erection  of  a  buildiug  for  the  Diamond 
Match  Factory,  costing  $50,000,  has  been  awarded 
to  Gustave  Smith,  of  this  city. 

Fat/ettr,    Ma. — Geo.    O.  Garnsey.    Chicago,     ill.,     is 

stated    to    have    prepared  plans    for   a    .1*32. 0()0    opera 

house,    to   be    erected    in  this    city.     Lee    Holiaway, 
Owner. 

Minneapolis.    Minn. — Rertrand    &    Cliatnberlain    are 
said    to  be   preparing   plans   for  a   7-story  brick  and 
terra  cotta  building,  which  Dean  &  Co.   Intend  erect 
lug  at  Fourth  Ave.  N.   and  Washington.     Estimated 
cost,  $60,000. 

Connci-sville,  Ind. — W.  S.  Kauffraan  is  stated  to  be 
preparing  plana  for  a  3-story  building,  which  the 
First  National  Bank  Intends  erecting. 

.Superior,  Wis.-    Sec  "Electric  Railways." 

Montezuma,  la. — Bids  will  be  received  by  E.  V. 
Harper,  Secy.  Bldg.  Com..  Montezuma,  until  Aug.  11, 
for  erecting  a  2  story  I.  O.  O.  F.  brick  building,  33x 
132  ft.,  in  this  city.  Liebbe,  Nourse  &  Rasmussen, 
Archts.,  Des  Moines. 

Lcadville,  Colo. — It  is  stated  that  the  plans  of  A. 
C.  Higgins.  of  Pueblo,  have  been  accepted  for  remod- 
eling the  Tabor  Opera  House.     Probable  cost,  $40,000. 

Buffalo,  N.  y. — An  orjianization  has  been  Incorpo- 
rated to  be  known  as  the  Buffalo  Consistory  S.  P. 
It.  S.,  32d  Degree.  Valley  of  Buffalo,  for  the  purpose 
of  erecting  a  Masonic  Temple,  at  a  probable  cost  of 
$80,000. 

Toledo.  O.— The  National  Union  is  reported  to  have 
decided  to  erect  a  headquarters  buljding  at  Toledo,  and 
liave  appropriated  $4t).000  for  tlie  purpose. 

I'urkrrshurij.  II'.  l'«.  A.  !■■',  Withri>w.  of  Cliarles- 
toii.  is  reported  lo  luive  secrured  the  contract  to  ere**t 
a  buildiuK  at  7tii  aud  Market  Sts.,  for  $17r).00O. 

IMS  .1  «)/(;/<■»,  Cal. — It  Is  stated  that  plans  have  been 
prepared  for  a  5-8tory  club  building  to  cost  about 
$200,000. 


:   -  DWELLINGS. 

.St.  Joseph,  Mo. — t'ol.  J.  A.  Corby  is  said  to  be  or- 
ganlziug  the  Apartment  House  Bldg.  Co.  for  the 
purpose  of  erecting  a  3-story  brick  apartment 
llouse  at  0th  and  Faraou  Sts.      Probable  cost,  $85,000. 

Denver.  Colo. — Gove  &  Walsh.  .'i05  McPhee  Hldg., 
have  prepared  plans  for  a  3-story  brick  apartment 
house,  to  be  erected  at  20th  aud  Sherman  Ave. 
Owner,  Mrs.  L.  L.  Gross.     Cost,  $50,000. 

Des  Moines.  la. — W.  F.  .Mitchell  &  Co..  818  Walnut 
St.,  have  the  first  contract  for  work  on  the  residence 
of  W.  O.  Coffee,  to  be  located  at  W.  Grand  Ave.  aud 
I'ark  Lane.  Tills  contract,  which  amounts  to  $25,- 
000.  does  not  include  plastering,  Interior  finish,  heat- 
ing, plumbing,  wiring,  etc.  Total  cost  of  buildiug, 
about   $60,000. 

I'hiladelplna.  Pa. — John  StalTord  Is  reported  to  have 
nurcliased  property  at  213  to  215  S.  16th  St.,  on  which 
he  proposes  to  build  an  apartment  house  140x180  ft., 
at  a  cost  of  $800,000. 

St.  Paul,  Minn. — Press  reports  state  that  Miciiael 
P.  Ryan  has  plans  for  a  $60,000  apartment  house,  to 
be  erected  at  St.  Peters  St.  and  University  Ave. 

.\urora,  N.  1". — It  is  stated  that  Edwin  II.  Gaggin. 
Syracuse,  has  prepared  plans  for  a  $40,000  dwelling 
which  A.  M.  Zabriske,  of  Aurora,  intends  erecting  near 
the  shore  of  Cayuga  Lake. 

Iteadiny,  Pa. — Alex.  Smith.  27  N.  6th  St.,  is  the 
architect  for  a  $12,00(1  dwelling  to  he  built  for  Mr. 
Potts. 

SCHOOLS. 

.l</ri««.  Mich. — The  School  Bd.  has  prepared  plans 
for  a  $50,000  school. 

Ilallfiwell,  Me.' — This  city  will  soon  receive  bids 
tiirough  its  Bldg.  Com.  for  building  the  "Maria 
Clark"  school,  which  is  to  be  of  brick  and  2  stories 
high.     L.  D.  Merchant  may  be  addressed. 

I.amnia,  .Y.  //. — Tlie  coiitra<'l  for  a  new  build. ng  for 
the  State  School  for  feeble-mluded  children,  at  La- 
conia  has  been  awarded  to  J.  H.  Mendel,  of  Man- 
chester, N.  H.,  for  $12,600;  not  Including  plumbing, 
heatiug  and  ventilating  apparatus,  bids  for  whlcli 
will  be  opened  Aug.  1.  W.  J.  Aheru,  of  Concord,  N. 
H.,  is  agent  for  the  Bd.  of  Trus. 

Delray,  Mirh. — iiids  are  wanted  July  29  for  the 
purchase  of  $10,000  school  bonds.     Hugh  Gary,  Dir. 

Sprinyfield,  O. — Bids  are  wanted  .\ug.  18  for  the 
construction  of  2  10-room  schools.  Robt.  C.  Gotwald. 
Archt.,.  Springfield;  Oliver  H.  Miller,  Clk.  Bd.  of 
Educ. 

Columbus,  O. — Rids  are  wanted  Aug.  13  for  erect- 
ing an  addition  to  the  Chemical  Bldg.,  of  the  Ohio 
State  University.      Alexis  Cope    Secy.   Bd.  of  Trus. 

Cleveland ,  O. — Scliool  bonds  to  the  amount  of  $1,- 
250,0(X)  are  reported  to  have  been  sold. 

.South  Orattae.  X.  J. — The  Township  Bd.  of  Educ. 
has  engaged  Chas.  Granville  Jones,  of  Belleville,  to 
prepare  plans  for  a  school  for  S.  Orange  and  a 
school  for  Maplewood. 

School  bonds  to  the  amouut  of  $63,000  were  sold 
July  10. 

Chieayo,  III. — Plans  are  being  prepared  tor  the  erec- 
tion of  a  school  of  technology  at  Northwestern  Uni- 
versity, and  It  Is  stated  that  the  work  of  construc- 
tion will  be  begun  immediately  after  the  return  of 
I'res.   Edmund  James  from  the  East. 

Scranton.  Pa. — School  bonds  to  the  amount  of  $250.- 
000  are  stated  to  have  been  sold. 

The  contract  for  heatiug  and  ventilating  School 
No.  25  has  been  awarded  to  P.  H.  Haggerty  for 
$6,050. 

Uridyeport.  Conn. — The  Bd.  of  Educ.  has  author- 
ized the  purchase  of  a  site  upon  which  a  $25,000 
school  Is  to  be  erected. 

Oneida,  N.  Y. — The  legality  of  the  contract  re- 
cently awarded  to  Geo.  P.  Avery  for  the  High  School, 
to  cost  $27,800,  has  been  questioned,  and  it  Is  stated 
that  the  Bd.   of  Educ.    will   receive  new  bids. 

Washington.   D.    C. — Bids  are   wanted   July    28    tor 

furnishing    and    erecting    2  steam  boilers,  at  Grant 

School,    G    St.     Henry    B.  P.    MacFarland,    Acting 
Comr.  D.  C. 

Jackson,  la. — Bids  will  be  received  by  Thos.  H. 
Howelis,  Secy,  of  the  Bd..  Keokuk,  until  Aug.  14  for 
erecting  an  addition  to  the  sub-district  school  No.  9. 

Quincy,  Mass. — It  is  stated  that  bids  are  wanted 
July  28  for  erecting  a  10-room  school  in  Ward  2. 
C.  P.  Knowlton,  Comr.  Pub.  Wks. 

Merrill,  Wis, — It  Is  stated  that  bids  are  wanted 
Aug.  8  for  erecting  a  brick  school.  Address  Rev.  H. 
Dalb,  Merrill. 

Charleston,  \V.  Va. — Local  press  reports  state  that 
bids  for  erecting  a  high  school  have  been  rejected, 
the  lowest  received  being  $42,162.  and  that  new  plans 
will  be  procured  and  liids  again  asked,  the  cost  not  to 
exceed  the  approjiriation.  .f30.oo(I. 

Marltn.  Tex. — Press  reports  state  that  bids  received 
for  erecting  a  school  in  this  city  have  been  rejected, 
all  exceeding  the  appropriation   of  $20,000. 

Worcester,  Mass. — Local  press  repoi-ts  state  that  the 
contract  for  heating  the  library  at  Clark  University 
lias  been  secured  bv  Evans.  Alniirall  &  Co.,  of  New 
York   City,   for   $8,000. 

Xew  York,  N.  Y. — Bids  will  be  received  by  C.  B.  J. 
Snyder,  Supt-  of  School  Bides.,  until  July  :)0  (exten- 
sion of  date),  for  erecting  School  No.  65.  Boro.  Bronx  ; 
also  f<ir  installing  electric  elevators  In  the  Wadlelgh 
High   School.    Boro.   Manhattan. 

Waterbury,  Conn, — Local  press  reports  state  that 
bids  will  be  received  by  the  Bd.  of  Educ.  until  .\ug. 
11  for  erecting  Washlngtou  Hill  School.  Leonard 
Ashelm.    Archt. 

Yonkers,  N,  Y. — Bids  are  wanted  Aug.  4  for 
$102,450  school  bonds.  Chas.  H.  Fancher,  Chmn.  Com. 
on  Finance,  Bd.  of  Educ. 
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STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

FindUty.  O. — Bids  are  wanted  July  31  for  sweeping 
and  cleaning  the  streets  of  this  city.  Frank  C.  Ray, 
Clk,    Bd.  of   Improv. 

Neioark.  ^.  J. — Ernest  Adam  writes  that  the  fol- 
lowing bids  were  opened  July  17  for  collecting  sepa- 
rately, and  disposing  of  garbage,  paper  and  ashes  with 
rubbish,  for  a  period  of  .">  years  from  Jan.  1,  1903. 
The  bids  are  respectively  for  the  1st,  2d,  3d,  4th 
and  oth  years,  and  the  total :  Benjamin  Meyer,  New- 
ark (the  garbage  to  be  treated  by  reduction  system  of 
Arnold  &  Edgerton  patents),  .$79,0(10,  $81,000,  $83,- 
000 ;  SS.'i.OOO,  $87,000,  $415,000 :  Horace  J.  Subers, 
New  York,  $80,700,  $82,300,  $84,000,  $85,700,  $87,- 
.-lOO.  $420.200 ;  Matthew  T.  Meagher.  Brooklyn,  $88,- 
000,  $89,000.  $90,000,  $91,000,  $92,000,  $450,000 ; 
Gen.  Industrial  Cont.  Co.,  Newark,  •  $107,000,  $108,- 
HOO,  $110,380,  $112,350,  $114,510,  $552,840.  The 
other  bidders  did  not  state  in  what  manner  the  gar- 
bage would  be  disposed  of. 

lialtimorv,  Md. — The  Md.  Dredging  &  Contracting 
Co..  which  has  the  contract  for  the  removal  and  dls 
posal  of  garbage  of  this  city  for  10  years,  is  reported 
to  liave  awarded  the  contract  for  the  garbage  reduc- 
tion plant  to  be  erected  in  So.  Baltimore  to  John 
Waters  for  $250,000,  including  building  and  ma- 
chinery. 

liarine.  Wis. — The  Bd.  of  Pub.  Wks.  will  receive 
bids  for  the  erection  of  a  crematory. 

Haverhill,  Mass. — A  proposition  for  the  collection 
and  disposal  of  garbage,  etc.,  is  being  considered  by 
the  city  authorities. 

West  Chester,  Pa. — The  Bd.  of  Health  has  passed 
a  resolution  advising  tliat  ji  <-i'i'n»jitur\-  he  erected  by 
the  Boro.  Council  for  the  disposition  of  garbage. 

Providence,  R.  I. — Bids  will  be  received  by  the 
Com.  on  Health  Dept.  until  July  30  for  the  collection 
and  removal  of  swill,  house  off,*il  and  sarbage  for  1 
year  from  Aug.,  1902.     Wm.  K.  Clarke,  Secy. 

Johnstown,  Pa. — The  Peoples'  Garbage  &  Fertilizing 
Co.  has  been  incorporated  with  a  capital  of  $25,000 
to  erect  and  operate  a  garbage  furnace.  S.  C.  Beam, 
Pres. ;  Geo.  McGarry,  Vlce-Pres. ;  W.  H.  Sunshine, 
Secy. 

GOVERNMENT   WORK. 

Norfolk.  Va. — Bids  are  wanted  .Sejif.  13  for  con- 
structing  a  concrete  and  granite  dry  dock,  exclusive 
of  pumping  plant  and  caisson  at  the  Norfolk  Navy 
Yard.  Mordecai  T.  Endlcott.  Cli.  of  Bureau  of  Yards 
&  Docks,  Navy  Dept.,  Washington,  D.  0. 

San  Francisco.  Val. — liids  me  wanted  Aug.  12  for 
furnishing  at  the  Mare  Island  Navy  Yard  a  quantity 
of  machine  tools,  motors  and  transformers.  A.  S. 
Kenny.  I'uyniaster  Gen.,  XT.   S.  N.,  Washington,  D.  C. 

Ellis  Island.  N.  Y.  Harbor. — Bids  will  be  received 
at  the  office  of  the  Ch.  Eiigr.  and  Supt.  of  Repairs, 
U.  S.  Pub.  BIdgs.,  N.  Y..  until  July  31  for  con- 
structing certain  grauolithlc  or  cement  walks  and 
paTcments  at  the  U.  S.  Immigrant  Station,  Kills 
Island.  Area  of  pavement  required  will  be  about 
4.5,000  sq.  ft.  Information  may  be  obtained  at  Rm. 
105,   Post  Office   Bldg.,  N.   Y.   City. 

Washinr/ton.  J).  V. — Bids  are  wanted  Julv  31  for 
erecting  a  brick  wareliouse  and  office  buildiug  O'u 
the  grounds  of  the  Dept.  of  Agriculture.  Jas.  Wil- 
son, Secy.  U.  S.  Dept.  of  Agriculture. 

Ft.  Slocum.  N.  Y. — Bids  are  wanted  Aug.  15  for 
erecting  a  brick  shop  at  Ft.  Slocum.  Address  1st 
Llent.  Edw.  T.  Donnelly,  Artillery  Corps,  Q.  M. 

Tampa.  Fla. — The  following  bids  were  onened  July 
17  at  the  Treasury  Dept.,  Washington.  D.  C.  for 
the  construction  (except  heating  apparatus,  elevators, 
electric  wiring  and  conduits)  of  the  U.  S.  Court 
House,  Post  Office  and  Custom  House  at  Tampa: 
Miles  &  Bradt.  Atlanta.  Ga.  $272,000.  $308,700.  $2S5.- 
700;  Hendricks  &  Levlck.  Tampa,  $300  200.  $347,190. 
$318,200  :  Cramp  &  Co.,  Philadelphia,  $200,763,  $305,- 
573,  $278,965.. 

Ft.  Leavenworth .  Kan. — Bids  are  wanted  Aug.  18 
for  the  construction.  Including  plumbing,  heating  and 
electric  wiring  several  buildings.  Capt.  D.  E.  Mc- 
Carthy,   Q.    M. 

Wheeling.  W.  Va. — Bids  are  wanted  Aug.  19  for 
furnishing  Iron-work  for  lock  gates  for  lock  No.  6. 
Kanawha  River.  Capt.  W.  E.  Cralghlll,  Corps  of 
Engrs.,   U.  S.  A. 

Vew  Orleans.  La — Local  press  renorts  state  that 
Mda  will  be  received  by  Mai.  Geo.  McC.  Derby.  Corns 
Engrs..  TI.  R.  A.,  until  July  28  for  the  following 
Ipvee  work:  Cane  Brake.  69.700  cu.  yds.:  Shamrock, 
69.000;  Vancluse.  65.200:  Roseland.  86,600:  Excelsior, 
86,000:  Wildwood,  77.200:  Home  Place.  70.700:  Ash- 
land from  58.200  to  74.000.  Rids  will  also  be  received 
until  Aug.  1  for  the  clearing  of  brush,  roots  and 
weeds  from  the  levees  from  the  lower  limits  of 
Baton  Rouge  to  the  River  gauge  at  College  Point. 

Chickafnaitpa  Park.  Ga. — The  Secv.  of  War  has 
allotted  $450  000  for  building  a  Cavnirv  Post  at 
Chlckamauga  Park,  exclusive  of  cost  of  land.  Brlg.- 
Gen.  M.  L.  Luddlngton.  O.  M.  Gen,.  Washington,  D. 
C,  will  direct  the  operations. 

Portsmouth,  V.  H. — The  contract  for  removing 
about  .3.50  ft.  of  Henderson's  Point  In  Portsmouth 
Harbor  is  reported  to  have  been  awarded  to  the  Mas- 
sachusetts Contracting  Co.,  of  Boston,  at  its  bid  of 
$749,000, 

Annapolis.  Wrf. — The  following  bids  n'-e  stated  to 
have  been  onened  July  9  for  constructing  officers' 
mess  at  the  Naval  Acadeinv:  Connors  Bros..  Lowell. 
Mass..  entire  work.  .tlW.OOO;  entire  work  ex(?Ppt 
granite.  .*13].!i00.  Noel  Const.  Co..  Bnltiniore,  entire 
work,  $176,000:  entire  work  except  granite.  $125,000: 
entire  work  with  Maryland  granite.  $15,5.000.  Her- 
man Probst,  New  York  City,  all  excont  eranlte  work. 
$nS,4()S:  If  extra  inspection  required,  per  thousand, 
$250.  Doyle  &  Doak.  Phllndelnhla  entire  work, 
«1S9,.30S.  Webb  Granite  &  Const.  Co..  Worcester, 
Mass.,  granite  work,  $.38,074. 

/•''.  Ilnirnrd  .'f</.-  Bids  are  wanted  t^nc.  18  for  fur- 
nishing material  and  constrnctlng  n  brii'k  quarter- 
master and  subsistence  slorehousi'  .'it  Ft.  Howard. 
.Snuinel   V.    Ham.   Capt.   Ik   Q.   M..   Baltimore. 

Huffnlo  N.  V.  Daly  &  ITannn  of  Oirdensburg,  have 
received  the  contract  for  dredelng  the  entrances  to 
the  harbors  at  Charlotte  and  Olcott  Beach,  nt  their 
bid  of  10  cts.  per  cu.  yd.  Bids  were  opened  July  18 
by  MaJ.  T.  W.  Symons,  Corps  of  E>ngrs.,  V.  8.  A. 


l>es  Moines,  la. — Press  reports  state  that  specifica- 
tions will  be  ready  for  contractors  by  Aug.  1  for  18 
additional  buildings  for  Ft.  Des  Moines.  Estimated 
cost,  $334,000.      .MaJ.  Turner,  Q,   M.  in  charge, 

WashinaUm,  U.  ('. — Bids  will  be  received  at  the 
Bureau  of  Supplies  and  Accounts,  Navy  Dept.,  until 
Aug,  5  for  turnlsblng  material  and  making  repairs 
lo  the  U.  S,  Naval  Museum  of  Hygiene  and  .Medical 
School,  Washington.  A.  S.  Kenny,  Paymaster  Gen. 
U.   S.  N. 

Aew  York,  N.  Y. — Bids  are  wanted  July  28  for 
dredging  in  Hudson  Hlver.  Col.  S.  M.  Mansfield, 
Corps  of  Engrs.,  U.   S.  A.,  Army  Bldg. 

According  to  the  Washington  "Star,"  Col.  S.  M. 
MansUeld,  in  his  annual  report  to  the  Ch.  oi:  Engrs., 
upon  the  improvements  of  the  rivers  and  harbors  in 
and  about  New  York  City,  submitted  the  following 
estimates:  East  River  and  Hell  Gate,  to  complete  the 
project,  $903,840;  for  the  fiscal  year  of  1904,  $400,000; 
Harlem  River,  to  complete  the  project,  $1,380,000; 
for  the  fiscal  year  1904.  $500,000.  Hudson  River,  to 
complete  the  project,  $1,040,350;  for  the  fiscal  year 
1904,  $425,000.  I'ecksklll  harbor,  for  the  fi.scal  year 
1904,  $33,000. 

MISCELLANEOUS. 

Oreenvillv,  Miss. — I'ress  reports  state  that  the  Mis- 
sissippi Levee  Comrs.  will  soon  let  contracts  for  levee 
work  to  cost  about  $100,000.  J.  T.  Atterbury,  Pres.; 
C.    H.  West,  Ch.   Engr. 

St.  Louis,  Mo. — The  World's  Fair  Co.  has  let, 
through  its  Grounds  &  Bldg.  Com.,  a  contract  for  ex- 
cavating and  revetting  the  lagoons  to  the  Bray  Const. 
Co.,   St.    Louis,   for   $|9,010. 

Philadelphia.  Pa. — The  Dept.  of  Pub.  Safety  has 
awarded  to  Andrew  O'Connell  contracts  for  laying  out, 
grading  and  beautifying  Westmoreland,  Vernon  and 
Athletic  Parks.  Aggregate  amount  of  contract,  $30,- 
950. 

.St.  Louis.  Mo. — Bids  are  wanted  July  31  for  grad- 
ing, masonry  and  timber  bridging  on  about  32  miles 
of  lieavy  work  for  the  Missouri  &  Southeastern  Const. 
Co.  M.  W.  Wamhaugli,  Supt.  of  Const.,  508  Granite 
i;ik..    St.  Louis. 

Superior,  Wis. — Press  reports  state  tiiat  the  North- 
western Fuel  Co.'s  coal  dock  on  the  bay  front,  at  the 
foot  OI  Winter  -St..  is  to  he  doubled  In  capacity. 

Bayfleld,  Oolo. — Bids  will  be  received  by  A.  C.  Mor- 
ris, Secy.,  King  Consolidated  Ditch  Co.,  Baylield,  un- 
til Aug.  1,  tor  clearing  and  excavating  13  miles  of 
ditch  near  Bayfield. 

Toledo,  O. — Local  press  reports  state  that  King  & 
Tracy,  acting  for  the  Manufacturers'  Uy.  Co.,  are 
preparing  to  receive  bids  for  a  mile  of  dockage. 

Irvin,  Pa. — Bids  will  be  received  by  the  United  Coal 
Co.,  1105  Bank  for  Saving  Bldg.,  Pittsburg,  until  July 
31,  for  sinking  and  timbering  2  shafts  about  350  ft. 
deep ;  air  shatt,  10x12  ft.  finished  measurement,  and 
mafu  hoisting  shaft,  11x22  ft. 

Cincinnati,  t). — Mayor  Flciwclnniinn  has  signed  the 
manuscript  bond  fur  .f.'ill.ooo  for  iinprovcmwits  in  the 

NEW     INDUSTRIAL    PLANTS. 

The  Emmert  Mfg.  Co..  Waynesboro.  Pa.,  expects 
to  be  in  the  market  early  In  tbo  fall  for  machinery, 
as  it   intends  to  build  an  additional   shop. 

The  Gallery  Junction  Brick  &  Tile  Co.,  Gallery, 
Pa.,  intends  to  erect  a  plant  having  a  dally  capacity 
of   20,000   brick. 

The  Powers  Mfg.  Co.,  Poweravllle,  Iowa,  is  erect- 
ing a  2-story  and  basement,  32xlOII-ft.  factory  at 
Waterloo,  Iowa,  and  expects  to  Install  a  gasoline  en- 
gine of  about  10  H.-P, 

The  McClary  Mfg.  Co.,  London,  Out.,  is  having 
plans  prepared  for  a  198x220-ft.  foumlry;  2-story,  80x 
250-ft.  mounting  shops;  2-story  polishing  and  fitting 
shop;  power  house  and  storage  buildings.  It  Is  In- 
tended to  operate  by  electric  power  and  use  com- 
pressed air  for  hoists,  etc. 

The  Brownsville,  Tenu.,  Cotton  Oil  Co.  is  erecting 
a  40-ton  oil  mill.  The  power  will  be  furnished  by 
two  60x10-111.  boilers  and  a  lGx30-iu  Corliss  engine. 

The  Louisiana  Central  Lumber  Co.,  Clarks,  La., 
contemplates  erecting  a  double  band  sawmill  with  a 
planing  mill  of  about  ten  machines.  Seven  66x72-In. 
boilers,  a  300  and  a  500-H.-P.  engine,  five  brick  dry 
kilns,  machine  shops,  etc.,  will  be  required,  to  manu- 
facture about  100,000  ft.  of  lumber  dally.  Contracts 
for  planing  mill  machinery  and  boilers  have  been  let. 

The  Apalache  Mills,  Greer  Depot,  S.  C,  will  erect 
a  2-story,  104x200-ft.  mill  bnlldlng  and  a  1.30x200-ft. 
loom  shed.  Water  power  will  be  used,  with  an  im- 
mediate development  of  500  H.-P.  and  a  subsequent 
development  or  the  same  amount.  There  will  be  In- 
stalled 17,000  spindles  and  400  looms.  Lewis  W. 
Parker,    Pres.   &  Treas. 

The  Wyoming  Spinning  Co.,  Norristown,  Pa.,  Is 
erecting  a    new   factory. 

The  Garland  Nut  &  Rivet  Co.,  Krick  Bldg.,  Pitts- 
burg, Pa.,  capital  stock  $200,000,  has  taken  over  the 
business  of  the  rivet  department  of  the  Garland 
Chain  Co.  and  the  Dunham  Nut  Co.,  Unionville. 
Conn.,  and  will  make  hot  and  cold  rivets  and  hot  and 
cold  pressed  nuts.  A  090x80-ft.  brick  factory  build- 
ing, to  have  a  daily  capacit.v  of  20  tons,  will  be 
erected  at  West  I'ittsbnrg.  The  power  plant  will 
have  a  capacity  of  250  H.-P.  and  the  entire  plant 
will  be  run  b.v  electricity.  John  W.  Garland.  Pres.: 
Roht.    Garland.    Treas.;    Alfred    Sang,   Gen.    Mgr. 

Plans  and  specifications  can  be  seen  at  the  office  of 
.Toseph  H.  Wallace.  Temple  Court  Bldg.,  New  York, 
for  the  superstructure  of  a  mill  for  the  Kalamazoo, 
Mich.,  Paper  Co.,  on  which  bids  are  wanted. 

P.  H.  MaGIrl.  Bloomlngton,  111.,  contemiilates  the 
erection  of  a  foundry  in  the  near  future,  but  plans 
have   not  been  adopted. 

The  Jasper.  Tex..  Brick  Co.  has  been  organized 
with  a  capital  of  .$20,000.  and  proposes  to  Install  a 
plant  with  a  dally  capacity  of  60,000.  L.  P.  Scar- 
borough. Secy. 

The  Hortou  Mfg.  Co.,  Palnesyllle.  O.,  makers  of 
brb'k  machlnerv  Mnect  soon  to  erect  a  .350x00  and 
a  .TOxlOO-ft.  biill<lTng  and  install  a  lOO-H.-P.  Corliss 
engine. 

BUSINESS  NOTES. 

.Tones  &  Lnughllns.  Pittsburg.  I'a..  have  ordered 
from  the  Westlnghouse  Electric  &  Mfg.  Co.  one  800- 
Kw.  direct-current  generator,  two  1.50-Kw.  motor- 
driven  iwo-phase  alternators  and  two  125-llffht  motor- 
driven  arc  generator*. 


The  Allls-Chalmerg  Co.,  Chicago,  reports  the  fol- 
lowing among  Its  sales  during  June,  the  engines  be- 
ing 1800  frame  Reynolds  Corliss  unless  otherwise 
stated:  W.  F.  Stewart  Co.,.  Flint,  Mich.,  18x3e-ln.; 
Russell,  Burdsall  4:  Ward  Bolt  &  Nut  Co.,  Port 
Chester,  N.  Y.,  22x4S-lu.;  Brown  Gary  &  Woodruff 
Co.,  Salt  Lake  City,  Utah,  12x36-lu.;  Tyee  Copper 
Co.,  Ludysinlth,  Vancouver  Is.,  14x36-iu.  girder  frame; 
Kioto,  Japan,  Traction  Co.,  10  and  32x30-in.  cross- 
compound  direct-coupled;  P.  A.  Peterson,  Rockford. 
HI.,  10.x:w-lii.;  Park  City,  Utah,  Sampling  Mills,  IBx 
30-111.:  Hudson  River  Lumber  Co.,  Kansas  City,  Mo., 
20x42-in. ;  International  Paper  Co.,  New  York,  10x42 
In.;  Virginia-Carolina  Chemical  Co.,  Rlchmo'nd,  Va., 
10x42  and  20x42-ln.  girder  frame;  Janesvllle,  Wis., 
Cement  Post  Co.,  14x36-ln.  girder  frame;  Geo.  T. 
Houston,  Chicago,  28x481n.;  Twin  City  Rapid  Transit 
Co.,  Minneapolis,  Minn.,  40  and  94x00-ln.  vertical 
cross-compound  direct-coupled  (third  order);  West 
Allis,  Wis.,  Malleable  Iron  &  Chain  Belt  Co.,  12x30- 
lii.  girder  frame;  John  y.  Gant,  Elon  College,  N.  C.. 
18x4;8-ln.;  London,  Eng.,  United  Tramways,  26  and 
54x48-ln.  vertical  cross-compound  direct-coupled  (sec- 
ond order);  Pennsylvania  Railroad  Co.,  Rledler  air 
compres.sor  with  15  and  24x36-ln.  air  cylinders,  driven 
by  cross-compound  noii-condenslng  Corliss  engine 
with  14  and  24x30-ln.  steam  cylinder;  Kennedy  M.  & 
M.  Co.,  California,  direct-acting  double-drum  hoist- 
ing engine  with  10x7-ft.  drums,  driven  by  a  28x00-iu. 
duplex    Corliss   engine. 

The  United  Railways  &  Electric  Co.,  Baltimore, 
Md.,  Is  installing  a  350-H.-P.  tandem  compound  en- 
gine, built  by  the  Ball  Engine  Co.,  Erie,  Pa. 

The  Thomson  .Meter  Co.,  Brooklyn,  N.  Y.,  has  re- 
ceived a  contract  for  1,500  %-ln.  Lambert  water 
meters  and  couplings  from  the  City  of  San  Juan,  P.  R. 

G.  M.  Gest,  277  Broadway,  New  York,  has  received 
through  his  Cincinnati  office  a  contract  for  100,000 
duct-feet  of  underground  work  of  the  Bell  Telephone 
(;o.,  of  Cincinnati. 

The  Edison  Electric  Illuminating  Co.,  Boston,  has 
contracted  with  the  (ireen  Fuel  Economizer  Co.  for 
an  installation  of  an  economizer  in  their  Atlantic 
Avenue  power  station. 

Tile  Duqucwne  Fircproofing  Co.  is  building  a  new 
lilant  at  West  Wlnlield,  Butler  Co.,  Pa.,  to  be 
eciulpped  with  the  latest  machinery  for  the  manu- 
facture of  sewer  pipe,  brick  and  fireproofing.  The 
building  will  be  200x150  ft.  Most  of  the  machinery 
has  been  purchased.  F.  W.  McKee,  Pres.;  K.  J. 
Frouheim.  Vlce-l*res. ;  Joseph  Fronhelm,  Secy.;  W.  C. 
Linn, -Treas. ;   George  H.  Albertsou,  Gen.   Mgr. 

The  Phoenix  Iron  Works  Co.,  MeadvUle,  Pa.,  re- 
ports'the  following  among  its  recent  orders:  Farmers' 
Deposit  National  Bauk.  Pittsburg,  three  240-H.-P. 
tandem  compound  engines  and  a  120-H.-P.  simple  en- 
gine; Grafton.  W.  Va..  Gas  &  Electric  Light  Co.,  a 
200-H.-P.  tandem  compound  engine:  Penn  Iron  &  Coal 
Co..  Canal  Dover,  ().,  two  320-H.-P.  tandem  com- 
pound engines;  Mt.  Pleasant  Hotel  Co.,  Fabyan,  N. 
H.,  three  480-H.-P.  simple  enginps;  R.  H.  Macy  &  Co.. 
New  York,  two  320-H.-P.  tandem  compound  engines; 
H.  C.  Hallenbeck,  New  York,  two  •240-H.-P.  tandem 
compound  engines  and  an  80  H.-P.  simple  engine;  Marl- 
time  Building,  New  York,  three  120-H.-P.  simple  en- 
gines; Duiilap  Building,  Philadelphia,  two  simple  en- 
glues;  Cafe  Martin.  New  York,  two  simple  engines; 
Paulinsklll  Consolidated  Power  &  Ice  Co.,  Columbia, 
N.  J.,  a  GOO-H.-P.  cross-compound  engine;  Lehigh 
Power  Co.,  Easton,  Pa.,  a  OOO-H.-P.  cross-compound 
engine;  Chas.  L.  Seeger,  San  VIncente,  Mex.,  a  simple 
engine;  Hcyden  Chemical  Co.,  Garfield,  N.  J.,  a  125- 
H.-P.  compound  engine;  W.  J.  Moxley  Building,  Chi- 
cago, two  200-H.-P.  compound  engines,  and  a  65-H.-P. 
simple  engine:  United  Electric.  Gas  &  Power  Co., 
Santa   Barbara,   Gal.,  a  175-H.P.  compound  engine. 

The  Sprague  Electric  Co.  reports  that  In  addition 
to  foreign  orders  and  contracts  for  small  apparatus. 
It  has  recently  made  the  following  sales:  Atlas  Port- 
laud  Cement  Co.,  Hannibal,  Mo.,  seven  35-H.-P. 
motors  and  eight  15-H.-P.  motors;  Atlas  Portland 
Cement  Co.,  Northampton.  Pa..  30-H.-P.  motor  and 
two  35-H.-P.  motors;  E.  W.  Bliss,  New  York,  fifteen 
lO-H.-P.  motors,  seventeen  25-H.-P.  motors  and  one 
50-H.-P.  motor;  Lehigh  Portland  Cement  Co.,  Wells- 
ton.  O..  one  300-Kw.  belted  generator.  one 
2,30-H.-P.  motor  and  six  smaller  motors  ag- 
gregating IfK)  H.-P.:  Emery  Bird  Thayer  Dry 
Goods  Co:,  Kansas  City,  three  split-pole  engine-type 
generators.  00  Kw.,  100  Kw.  and  350  Kw.,  respec- 
tively; Mergenthaler  Linotype  Co.,  Brooklyn,  one 
150-Kw.  split-pole  engine-type  generator:  Government 
Printing  Office.  Washington.  D.  O.,  contract  for  ven- 
tilating plant,  consisting  of  direct-connected  Ameri- 
can blowers  and  the  following  motors;  one  5-H.-P. 
motor  and  one  lO-H.-P.  motor,  two  15-H.-P.  motors 
and  eight  2011. -P.  motors :  Hatzel  &  Buehler.  New 
York,  one  125-H.-P.  motor  for  the  New  York  Herald  : 
the  Alliance  Press.  New  York,  nine  motors  for  printing 
presses:  Lackawanna  Steel  Co..  West  Seneca.  N.  Y.. 
one  3-ton  trolley  hoist:  the  John  Simmons  Co..  New 
York  City,  one  .50-Kw.  belted  generator  and  two 
20  and  25-H.-P.  motors;  Shoreham  Hotel.  Washing- 
ton. D.  C.  three  split-pole  engine-type  generators  to 
develop  50.  75  and  lOfl-Kw.  respectively:  Baltic. 
Conn..  Mills  Co..  one  T.'i-Kw.  split-pole  belted-type 
generator:  Gorhain  Mfg.  Co.,  Providence,  R.  I.,  one 
40  H.-P.  motor:  Utica  Sieam  and  Mohawk  Valley 
Cotton  Mills.  Iltlca.  N.  Y..  two  100-Kw.  spllt-nole 
belted  generators;  Duluth.  Minn..  Printing  &  Pub. 
Co.,  one  2.'i-H.-P.  motor:  New  York  Life  Insurance 
Co.,  New  York  Citv.  two  50-Kw.  split  pole  belted 
generators:  James  Wilson.  PIttsfield.  Mass..  one  150- 
Kw.  belted  generiitor:  TTnited  Coke  &  Gas  Co., 
Sharon.  Pa.,  one  .50-H.-P.  nxotor  and  one  15-H.-P. 
motor;  Pennsylvania  Steel  Co.,  Steelton.  Pa.,  ten  .5- 
ton  trollev  hoists:  Sigourney  Tool  Co..  Hartford, 
Conn.,  one  75-Kw.  split-pole  englne-tyne  generator: 
Llndell  Hotel  Co..  St.  Louis,  one  60-Kw.  and  one 
75-Kw.  spllt-nole  belted-type  generator:  American  Can 
Co.,  New  York,  one  75-Kw.  englne-tvpe  generator  and 
one  .W-Kw.  belted  generator:  Lewis  Institute.  Chicago, 
one  75-Kw.  split-pole  engine-type  generator;  George 
.\.  Full"!-  f'n..  New  T'"-U  fen--  2VTI.-P  motors  and 
one  10-H.-P.  motor:  Hlhbard-Rodman-Elv  Safe  Co., 
Plalnfield,  N.  J.,  two  25-H.-P.  motors:  Goes  Lltho- 
nrrapli  Co..  Chicago.  20  motors,  various  sizes:  Tucker 
Elec.  Construction  Co.,  for  the  National  Meter  Co.. 
Brooklvn.  N.  Y..  one  75-Kw.  split-pole  engine-type 
generator. 

The  West  Vlrirlnla  Ref'uin  School  at  Fetterman. 
W.  Va..  Is  Installing  an  electric  plant.  The  encine 
will  be  furnished  by  the  Ball  Engine  Co..  Erie,  Pa.. 
nnd  the  generator  by  the  Westlnghouse  Elec.  &  Mfg. 
Co. 
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The  Field  Forve  Pump  Co..  Lockport.  N.  Y.,  re- 
ports the  followiuK  among  Its  recent  sales  of  Carter 
pressure  water  fllters:  Troy  &  Cohoes  Shirt  Co.. 
Coboes.  N.  Y..  a  *>-ln.  Alter,  having  a  capacity  of 
■boot  50.0i>0  gal.  dally;  F.  D.  KilUan.  Washington. 
D.  C;  G.  E.  Crawford,  Bridgeport,  Conn.:  Chas.  B. 
Scott,  ScrMton.  P»..  and  Slajrton  &  Partridge, 
Wheeling,  W.  Va. 

The  OUrer  Sv'hiemmer  Co.,  Cincinnati,  O..  eng:neers 
and  i-ontractors  for  steam  anil  hot-water  heating, 
power-pipo  dtting.  plnmbing  and  dralnase,  have  suc- 
ceeded to  the  business  of  Oliver  Schlenimer,  and 
are  prepared  to  do  work  on  a  larger  scale  than  before. 
The  offlcers  of  the  company  are:  Pres.,  Oliver 
Sehlemmer:  Vlce-Prea.  *  Mgr.,  Clifford  T.  Schleni- 
mer; Secy.   *  Treas.,   Oliver  H.   Sehlemmer. 

W.  H.  Wapner  Sons.  Freeport,  111.,  arc  Installing 
an  electric  plant  consisting  of  Crocker-Wheeler  gen- 
erator direct  connected  to  an  engine  built  by  the  Ball 
Kngine  Co.,  Erie,   Pa. 

Geo.  M.  Brill,  Marquette  Bldg..  Chicago,  has  been 
retained  as  consulting  engineer  for  the  plant  of  the 
Victor    Chemical    Works,    Chicago    Heights. 

Weatlnghonse,  Church.  Kerr  &  Co.  announce  the 
removal  of  their  Pittsburg  office  from  Its  former  lo- 
cation on  the  first  floor  of  the  Westlnghouse  Build- 
ing to  more  commodious  quarters  on  the  eighth  floor 
of  the  same  building.  This  change  is  the  direct  out- 
come of  largely  increased  business  in  this  district, 
and  is  accompanied  by  the  acquirement  of  a  commo- 
dious reception  room  devoted  exclusively  to  the  con- 
venience of  visitors. 

Sanger  Bros.,  Waco,  Tex.,  will  Install  an  electric 
plaotLi  their  dry  goods  house,  the  engines  being  fur- 
niahedby  the  Bail  Engine  Co..  Erie.  Pa. 

The  pipes  In  the  plant  of  the  Tesla  Laboratory, 
Warden  Clyffe,  X.  Y.,  were  recently  covered  by  the 
H.  W.  Johns-Manvllle  Co.  Mr.  Tesla  writes:  "I 
hare  watched  this  work  with  interest,  and  am  well 
satisfied  with  the  manner  in  which  It  has  been  done." 
TI>«  covering  used  In  this  Instance  is  the  asbestos- 
sponge  felted  sectional  pipe  covering,  constructed  of 
fibers  of  asbestos  and  a  small  quantity  of  granu- 
lated sponge,  thus  combining  the  properties  of  as- 
bestos with  the  lightness  and  porosity  of  sponge. 

The  Philadelphia  Pneumatic  Tool  Co.  has  con- 
cluded arrangements  for  representation  In  South 
Africa,  with  headquarters  at  Johannesburg.  This 
agency  will  be  In  charge  of  Gen.  Samuel  Pearson, 
late  of  the  Boer  forces.  Gen.  Pearson  has  been  In 
the  Dnited  States  for  some  months  In  the  interests 
of  his  Government,  hi  the  attempt  to  have  the  mule 
shloments  from  Port  Chalmette  stopped.  Now  that 
peace  has  l>een  declared  he  will  return  to  his  former 
Doatnesa  In  the  machinery  lines  and  will  handle  the 
accuiuita  of  the  Philadelphia  Pnenmatlc  Tool  Co.  and 
others. 


PROPOSALS  OPEN. 

Blda  See  Eng. 

Close  WATER  WORKS.  Record. 

July  28.  Grand  Baplds.  Minn July  26 

July  29.  Sand.  Poughkeepsie,  N.  Y July  19 

Adv..  Eng.  Record,  July  19,  26. 

July  31.  IMttsburg.    I'a July  26 

Aug.    1.  Geneaeo.  ill July  26 

Aug.    1.  Boiler  house,  Dayton,  O July  26 

Aug.    1.  Elkland.   Pa July  26 

Adv..   Kng.  Kecord,  July  26. 

Aug.    1.  Springdale.   Ark July  19 

Aug.    5.   Wllmont.   Minn July  26 

Aug.    5.  Waterbury,   Conn July  28 

Adv..  Eng.  Record,  July  26. 

Aug.    5.  Stand  plipe,  etc.,  ^ardley.  Pa July  19 

Aug.    7.  Elyrla.  O.   July  26 

Aug.    7.   I'ump.   Yonkers,  N.  Y July  19 

Adv.,  Eng.  Record,  July  19. 

Anic.    7.  Pipe,  etc.,  Yonkers,  N.  Y July  19 

Aug.    8.   St.    I^uls.    Mo July  26 

-Vug.  12.  Tell  City.   Ind July  -6 

Aug.  12.   Pumping  plant,  etc..  Wash..  U.  C July  19 

Adv..  Eng.  Ketord,  July  19,  26. 
Aug.  13.  Engines,    Chicago,    III June  14 

Adv.,  Eng.  Record,  June  21,  28. 

Aug.  14.   Well,   .\lles,   O July  19 

Aug.  15.   Monterey,  Nuevo  Leon,  Mex June  21 

Adv..  Eng.  Record,  July  12,  19. 
Aug.  18.  Blakely.   Ga July  26 

Adv..  Eng.  Record,  July  26. 

Aug.  18.  Whatcom.  Wash July  19 

Aug.  20.   Ithaca.    .N.    Y July  26 

Sept.    5.  Engine  and  boiler.  Milwaukee,  Wis. .  .July  19 
Dec     1.  I>ump8.   Segnin,  Tex July  26 

SEWERAGE   AND   SEWAGE   DISPOSAL. 

July  28.  Syracuse,  N.  Y July  26 

July  29.   Dunkirk,  N.  Y July  26 

July  211.  Cleveland.  O July  19 

July  .W,  .Sewer  basins,  Brooklyn,  N.  Y July  26 

July  31.  York.    Pa July  26 

July  31.  Harrlsburg,   Pa July  26 

July  31.  Boston.    Mass July  26 

Adv..   Eng.  Record,  July  26. 

July  31.  Ix.ng  Island  City,  N.  Y. July  26 

July  31.   Buffalo.    N.    Y July  26 

JnlySl.   West  Carthage.   .N.  Y July  26 

July  31.  Wllllamsport,  Pa June  28 

Adv..  Eng.  Record,  June  28,  July  6. 
1.  Bluefleld,    W.   Va July  26 


Aug. 
Aug. 
Aug. 

Aug. 
Aug- 


1 .  Wyoming.   O July  26 

1.  West  Point,  N.  Y July  19 

Adv..  Eng.  Record,  July  19. 

2    Youngstown,  O Jnly  19 

2.  Pittsburg.  Kan July  19 

Adv..  Eng.  Record.  July  19. 

Aug.    2.  Culverts,   Cincinnati,    0 July  12 

Aug.    4.   l>uqueBne,    Pa Jnly  26 

Aug.    4.  Normal.  Ill July  26 

Adv..  Eng,  Record,  July  26. 
Aug.    4.  Ft.  McKftley,  Me ...July  19 

Adv..  Ene.   Record,  July  19.  20. 
Aug.    4.  Lower   Merlon  Township,   I'a July  19 

Adv.,  Eng.  R«ord.  July  19.  20. 
Aug.    4.   PlainOeli  N.  J July  19 


Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 

.>. 
5, 
5. 
5. 
5. 
6. 
0. 

Aug. 
Aug. 

6. 
6. 

-\ug. 

7. 

Aug. 
Aug. 
Aug. 
-^ug. 
Aug. 

8. 

il. 
11. 
12. 
12. 

Aug. 

12. 

Aug. 
Aug. 
.\ug. 
Aug. 

13. 
13. 
14. 
15. 

.\ug. 

18. 

Aug. 

21. 

July  28. 


July 
July 
July 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug, 
Aug. 
Aug. 
Aug 
Sept, 
Sept. 


Aug. 
Aug. 
Aug. 
Aug. 
Aug. 


AdT^  Eng.  Record,  July  19. 


Canton.  0 July  12 

■..  Cincinnati,  O July  12 

.'>.   Waterbury.  Conn.    July  20 

0.  Wllmont.    Minn July  26 

(;rlnnell.    la.    ».....,, July  26 


Aog.    5.  Trenton,   N.   J.. 


July  26 


Sept.    3. 

Sept.  5, 
Sept.  9 
Sept.  ^ 


July  28. 
Jnly  28. 
Julv  29. 
Jnly  29. 
Julv  29. 
July  29. 
July  29. 
July  30. 
July  30. 
July  30, 
July  30. 
July  31. 
July  31. 
July  31. 
July  31. 
July  31. 
Aug.  1. 
Aug.  1. 
Aug.  1. 
Aug.  1. 
Aug.  2. 
Aug.  4. 
Aug.  4. 
Aug.    4. 

Aug.  4. 

Aug.  4. 

Aug.  5. 

Aug.  5. 

Aug.  5. 

Aug.  5. 
Aug.  7, 
Aug,    8. 

Aug.  !l. 
Aug.  0. 
Aug.  11. 
Aug.  12. 
Aug.  12. 
Aug.  12. 
Aug.  13. 
Aug.  13. 
Aug,  l,"}. 
Aug.  19, 
Aug.  19. 
Aug.  24. 


July  28. 
Aug.  1. 
Aug.  1. 
Aug.  7. 
Aug.  8. 
Aug.  11. 
Aug.  15, 
Aug,  18. 

Aug,  21. 
Aug.  29. 


July  28. 
July  28. 
July  29. 

July  30. 
July  30. 

July  31, 
July  31, 
July  31, 
Jnly  31, 
July  31. 

Aug.  1. 
Aug.    1. 


Cleveland.  O July  26 

JeffersonvlUe,    Ind July  12 

Portsmouth,  O July  19 

Waverly,  la July  19 

Trenton.    N.    J July  19 

Elkhart,    Ind July  26 

Westfield.  Mass July  26 

Adv..  Eng.  Itecord,  July  26. 

Appleton,    Wis July  19 

Abilene,    Kan July  12 

.\dv.,  Eng.  Record,  July  12  to  26. 

Newark.   N.   J July  19 

Adv.  Eng.  Record.  July  19,  26. 

Beloit.  \Vls July  26 

Pipe.   Galveston,   Tex July  26 

Toledo.    O July  10 

Waterbury.   Conn July  20 

Machinery,  New  Orleans.  La June    7 

Adv..  Eng.   Record.  June  7   to  July  26. 

Construction.   New    Orleans.    La June    7 

Adv..  Eng.  liecoid.  June  7   to  July  26. 

Norrlstown,    Pa July  19 

Cincinnati,  O July  19 

Cincinnati.  O July  26 

Monterey.    Nuevo  Leon.    Mex. ...... .June  21 

Adv..  Eng.  Record.  July  12,  19. 

New  Britain.  Conn July  19 

Adv..  Eng.  Record.  July  19,  20. 

Berkley.  Va July  26 

Adv..   Eng.  Record,  July  26. 

BRIDGES. 

Chicago.  Ill June  28 

Adv.,  Eng.  Record,  June  28,  July  5. 

Germanla.    Wis July  26 

St.    Louis,    Mo July  12 

Rome,   N.   Y July  26 

Manila,  P.  I July  19 

Manston.   Wis July  12 

Pembroke,    Ont July  19 

Tell  City.   Ind July  26 

Boston.    .Mass July  26 

CarroUton,   Mo July  19 

McCook.    Neb July  26 

Logansport.    Ind July  20 

Atrantlc  City.  N.  J July  26 

Somyca,    N.    Y    July  26 

Rutledge,  Tenn July  26 

Columbus,   O June  28 

Chicago,  111 July  12 

Substructure,  -Chicago.   Ill July  19 

Adv..  Eng.  Record.  July  19. 

Superstructure,  Chicago.   HI July  19 

Adv.,  Eng.  Record,  July  19. 

Milwaukee,  Wis July  10 

Caldwell.    Idaho    July  12 

Bridge  plans,  St.  Petersburg,  Russia .  Sept.  21 

PAVING  AND  ROADMAKING. 

Thompson.   Conn July  26 

Verona.    Pa July  26 

New  York,   N.    Y July  26 

Tyrone,    Pa July  2t> 

Bridgeport.  Conn July  19 

Portsmouth,   O July  12 

St.   Louis,  Mo July  12 

West  Hoboken.  N.  J July  26 

Dorchester.    Mass July  20 

Cincinnati,  O .' July  19 

Peoria,   III July  12 

York.    Pa July  26 

Elmlra,  N.   Y July  20 

Uoad  roller,    etc..   Boise  City,    Idaho.  .July  20 

Ellis  Island,   N.   Y.   Harbor July  26 

Marinette,    Wis July  12 

Indianapolis,   Ind July  26 

Duluth,    Minn July  20 

Elizabeth.   N.   J July  19 

Lancaster.    O July  12 

Youngstown.    O July  19 

CoPPeeville.    Miss July  20 

Indianapolis.   Ind July  26 

Corry,  I'a July  20 

Adv.,  Eng,  Record,  July  26, 

New   York.  N,   Y July  26 

Paoli,    Ind July  19 

Trenton,    N,    J July  26 

Buffalo,  N.   Y July  20 

Chanute.    Kan July  26 

Adv..  Eng,  Record,  July  26, 

Cincinnati,   O July  12 

Ashland.    Wis July  26 

Washington.  D,  C July  26 

Adv,,  Eng,  Record,  July  26, 

St.   Marys,  O July  26 

Bricks,    Galveston,    Tex July  26 

Toledo,  O July  12 

Ft,    Sheridan.    Ill July  20 

Crookston.   Minn July  19 

Cincinnati,    O July  19 

Cleveland.    O July  20 

Cincinnati,    O :  .July  19 

Vlncennes.   Ind July  26 

Cincinnati.  O July  26 

Newport.    Ind „ July  26 

Centervllle,    Ind July  19 

POWER,  GAS  AND  ELECTRICITY. 

Boilers,   etc,   Emporia.    Kan July  19 

Dams,   Beaver,    Lpth July  20 

Power  house,  dam.  etc.,  Redding,  Cal.Julyl9 

Romeo,  Mich July  20 

Franchise,    I'adueah.    Ky July  26 

Franchise.   Willows.  <"al July  26 

Rushford.  Minn July  20 

Blakely,  Ga July  20 

Adv..  Eng,  Record.  July  26. 

Koala  Zumpur,   Malay July  19 

Detroit,  .Mich July  26 

Belzonl.  Miss July  19 

Petersburg,    Ind July  19 

GOVERNMENT    WORK. 

Levee  work.  New  Orleans.    La July  20 

Dredging,  New  York,  N.  V luly  20 

Heating,  Jollet,  111 July    5 

Adv,.  Eng,  Record.  July  5,  12, 

Plattsburg   Barracks,   N.   Y July  12 

Aberdeen.   S,   D June  21 

Adv,,  Eng.   Record,  June '211.  28. 

Bldg..  Washington,   I).   (', July  26 

Ellis   Island,  N,    Y,    llHibor July  20 

Hospital,  Ft,   Bayard,  N.  Mex July  12 

Prima  Agency,  Ariz July  12 

Wiring,  etc..  Jollet,  111 July    5 

Adv..  Eng.  Record,  July  5,  12. 

New  Orleans,  La July  26 

Ft.  Totten,  N.  Y July    5 


Aug.    1 


Aug. 
Aug. 
Aug. 

Aug. 

Aug. 
.\ug. 
-\ug. 

Aug. 
Aug. 


Aug.  I, 
Aug,  9, 
Aug.  12. 
Aug.  12. 
Aug.  12. 

Aug.  13. 

Aug,  14, 

Aug,  14. 

Aug.  14. 

Aug.  14. 
Aug,  15, 
Aug,  15, 

Aug,  16, 

Aug.  18, 
Aug,  18, 

Aug,  18, 
Aug,  18, 

Aug.  19. 
Aug.  19. 

Aug.  21. 

Aug,  21. 

Aug,  22, 

Sept  13 


July  28, 
July  28. 
July  28. 
July  29. 
July  29. 
July  30. 
July  30. 
July  30. 
July  30. 
July  30. 
July  31. 
July  31. 
July  31. 
July  31. 
July  31. 
Aug.  1 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 


Aug.  11. 

Aug.  11. 
Aug.  11. 
Aug.  12. 
Aug.  12. 
Aug.  12. 
Aug.  13. 
Aug.  13. 
Aug.  14. 
Aug.  14. 
Aug.  3  4. 
Aug.  14. 
Aug.  ]  0. 
Aug.  16. 
Aug.  18. 
Aug.  18. 
Aug.  19. 
Aug.  19. 
Aug.  20. 
Aug.  22. 
.\ug.  — 
Oct.    7. 


July  30. 

July  31. 

July  31. 

July  31. 

July  31. 

July  31. 

July  31. 

July  31. 

Aug.     1, 

Aug.     1, 

Aug,     1. 

Aug.     8. 

Aug.  11. 

Aug.  14, 

Aug,  1 8, 

Aug,  1 0, 

Sept,    6. 

Sept.  30 

West  Point,   N.  Y July  19 

Adv.,  Eng.  Record,  July  19,  26. 
Adv.,   Eng.   Kecord.  July  5  to  26. 

Bldg,.    Philadelphia.    I'a July  19 

lltg,  bldg,.  Ft,  D,  A,  Russell,  Wyo...Julyl2 

Washington.  D.  C July  26 

.\dv.,  Eng.  Record.  July  26. 

i't.  McKlnley,   Me July  19 

Adv..  Eng,  Record.  July  19, 

Crib  work,   Cincinnati,  O July  12 

iluseum,   Washington,  D.  C July  26 

Brunswick,  Ga June  21 

Adv.,   Eng.   Record.   June  21,  28. 

Levee  work.  Memphis,  Tenn July  19 

Wiring,  etc..  Freeport.   Ill July  12 

Adv..  Eng.   Record.  July  12.  19. 

Hospital.  Winthrop,  Mass .' July  12 

San   Francisco,    Cal July    o 

San    Francisco.    Cal July  20 

Road  work,  Chicago.  Ill July  19 

Denver,   Colo June  28 

Adv.,  Eng,  Record,  June  28,  July  5. 

Freeport,    111 July    5 

Adv,,  Eng,  Record,  July  5,  12, 

Wiring,  etc.,  P.  C,  Hot  Springs,  .\i-k.  .July  19 

.■^dv.,  Eng.  Record,  July  19,  20. 

Cleveland,  O July  19 

Adv,,  Eng.  Record,  July  19,  20. 

Dredging,  New  York.  N.  Y July  19 

Adv.,  Bug.  Record,  July  19,  26. 

Pneu.  tube  mail  serv..   Wash..  D.  C. July  12 

Ft.   Slocum,   N,   Y July  20 

Cleveland,   O July  19 

Adv,,  Eng.  Record.  July  19,  26. 

Boat  house,  West  Point,  N.  Y July  26 

Adv.,   Eng.   Record,  July  26. 

Bldgs.,    Ft.  Leavenworth.  Kan July  26 

Piers,   Cleveland,   O July  26 

Adv.,   Eng.  Record,  July  26. 

Ft.   Howard,   Md July  26 

Fergus   Falls,   Minn July  12 

Adv..  Eng.  Record.  July  12,  19. 

Wheeling.    W.    Va July  20 

Denver.  Colo.    ..; July  19 

Adv..  Eng.  Record,  July  19,  26. 

Newport.    Vt July  26 

Adv.,   Eng.   Record.  July  26. 

Dredging,    Philadelphia,    Pa ;....July26 

Adv.,  Eng.  Record,  July   20, 

Dredging  plant,   Buffalo,    N.   Y July  26 

Adv..   Eng.   Record,   July  26. 

Dock,   Norfolk,    Va July  20 

BUILDINGS. 

School.   Washington,   D.    C July  20 

Bank,    Gardiner,    Me July  20 

School.  Qulncy,   Mass July  20 

Court   house.    Junction.    I'tah Jnly  20 

Co,    bldg,,   Dedham,   Mass July  12 

Library,   Bed  Wing,   .Minn July  20 

Bldgs.,    Portland,    .Me July  20 

School,  New  York,  N.  Y July  20 

City  hall,  Madison,  Minn July  19 

School.   Baltimore.    Md July  19 

School,  Boston,  Mass July  26 

Instlt,,  Danville.   Ky July  12 

Church,    Vincennes.    Ind July  12 

Co,  bldg,,  Lewistown,   Mont July  20 

Soldiers'   Home,    Marshalltown.    la.. ..July  20 

Hospital.  New  York.  N.  Y.  . .' July  20 

Htg.  school,  Laconla,  N.   H luly  20 

Church.    Canton,    O July  20 

Htg.    Capitol,   Madison.  Wis July  26 

Church,  Terre  Haute,  Ind July  20 

Church.  Ft.  Smith,  Ark July  20 

Pub.   bldg.,   St.   Louis,   Mo July  26 

School.   Tippecanoe  City,   O July    5 

School.  Warren.  O July  19 

Engine  house.  Allentown,   Pa July  20 

Library.    Mollne.    Ill July  26 

Htg,  pub,  bldg,,  St.  Louis,  Mo July  26 

School  plans,  Passaic,  N.  J May    3 

Court   house,   Marquette,   Mich July  19 

School,   Merrill,  Wis July  26 

Htg.  court  house.  Van  Wert,  O July  26 

Jail,   Salt  Lake  City.   Utah July  26 

Adv.,   Eng.  Record.   July  26. 

Bus.   bldg..   Montezuma,   la July  26 

School,    Waterbury.    Conn July  20 

Armor.v.  Buffalo.  N,  Y July  20 

Pub.  bldg..  Sonyea,  N.  Y July  20 

Church,    Goderlck.    Ont July  19 

College  bldg.,  Columbus,  O July  20 

Hospital.  Toledo,  O July  19 

School.   Jackson,    la July  26 

Court  house,  Greensburg,    Pa July  26 

Hospital   Improv,,  Toledo,  O July  19 

Hospital,   Shieveport.   La July  19 

Hospital.    Toledo.   O July  20 

Dwellg,    plans.    Cheyenne,    Wyo July    5 

School.    SpringHeld,    O July  20 

Library,    New    Brunswick,   N.   J July  20 

Hospital,  Columbus,  O July  20 

Library  improv..  Cincinnati,  O July  20 

Hospital.   Massillon.  O July  20 

Hospital,   Athens,   O July  20 

Asylum,  Jeisev  City,  N.   J July  26 

Capitol  work,   St.   Paul.  Minn Mar.  22 

Engine  house,  Bridgeport,  Conn July  26 

Mill   bldg,,  Kalamazoo,  Mich July26 

Atlv..   Eng.   Record.  July  20. 

I'ub,    bldg,,    Galveston,    Tex July  26 

Bus,   bldg.,   Philadelphia,    I'a July  iJ 

MISCELLANEOUS. 

Garb,  collection,  Providence,    K.    1...  July  26 

St.    Louis,    Mo July  26 

Street  sweeping,   Findlay.    O July  20 

Irvln,  Pa July  26 

Levee  work,   Monroe,   La July  19 

R,   l{.  work,  St.  Louis.  Mo July  19 

Retaining  wall,  etc.,  Pittsburg,  Pa.  . .  .July  19 

Breakwater,  Boston,  Mass July  12 

Adv.,  Eng,  Record,  July  12, 

DKih,  Bayfield,  Colo July  26 

Sioux  Cltv.   la July  19 

Dam,    Wilmington.    Del July  19 

Adv.,  Eng.  Record,  July  10. 

El.  ry.  franchise.   I'adueah.   Ky July  26 

Sea  wall.  Galveston.  Tex June  28 

El.   ly.  tran..  San   Hernardluo,  Cal... July  26 

El.  ry.,  San  Jose.  Cal July  26 

El,   ry,  tranchi.se.   Riverside,   Cal July  26 

Washington.    D.    C ,  , :  July  19 

Adv,.  Eng,  Record.  July  19. 

Harbor.    Port  Adelaide.  S.  A Jnly    ."> 

R.  R.  work,  Novlnger,   Mo July  19 
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American  Shop  Practice  in  Bridge  Construction. 


In  January  of  the  current  year  Mr.  Henry 
Bridges  Molesworth  presented  a  paper  before 
the  Institute  of  Civil  Engineers  entitled 
"American  Worl^shop  Methods  in  Steel  Con- 
struction." which  possesses  much  interest  for 
American  engineers  and  manufacturers,  and 
scarcely  less  for  British  bridge  builders  and 
engineers,  as  is  evidenced  by  the  tone  of  some 
of  the  discussions  of  it  by  members  of  the  In- 
stitution. Mr.  Molesworth's  professional  prac- 
tice has  brought  him  to  this  country  in  connec- 
tion with  a  number  of  bridge  structures  which 
have  been  built  for  British  colonies  by  the 
American  Bridge  Company  at  their  Pencoyd 
shops,  and  he  has  been  prompted  by  his  obser- 
vations to  give  to  his  professional  brethren  at 
home  the  reasons  why  American  bridge  build- 
ers have  been  able  to  underbid  British  con- 
structors in  modern  steel  bridge  work.  In 
passing  It  may  be  stated  that  our  friends  across 
the  water  have  on  various  occasions  assigned 
reasons  for  this  state  of  things  quite  different 
from  those  set  forth  by  Mr.  Molesworth.  At 
the  very  outset  of  his  paper  he  states  his  judg- 
ment that  "first-class  American  bridgework  is 
fully  equal,  if  not  superior,  to  the  best  English 
work  in  design,  material,  workmanship  and  fin- 
ish." Consequently  there  must  be  some  more 
substahtial  basis  for  the  underbidding  of  Brit- 
ish constructors  by  those  in  America  than  that 
the  work  of  the  latter  is  of  indifferent  quality. 

After  giving  a  comprehensive  and  clear 
statement  of  some  of  the  workshop  methods 
and  other  features  of  the  work  executed  at  the 
Pencoyd  shops,  Mr.  Molesworth  proceeds  to 
make  comparison  in  a  number  of  respects  be- 
tween the  business  of  bridge  construction  in 
America  and  in  Great  Britain.  Undoubtedly 
the  unwise  features  of  trades  unions  rules  and 
inflnences  are  much  more  marked  in  Great 
Britain  than  in  this  country,  to  the  decided 
financial  disadvantage  of  the  laborer  himself 
in  such  a  way  as  to  greatly  reduce  his  efficiency 
in  the  mechanical  operations  of  the  shop.  In 
this  country  we  certainly  have  no  lack  of  ac- 
tive labor  organizations  nor  do  they  avoid  all 
measures  that  are  unwise,  bht  the  American 
mechanic,  in  spite  of  all  this.  Is  a  vastly  more 
effective  operator  than  the  same  type  of  man 


in  Great  Britain.  Notwithstanding  his  pay  may 
be  two  or  three  times  that  of  the  English  me- 
chanic he  conducts  his  operations  so  much  more 
effectively  as  to  turn  out  four  or  five  times  as 
much  work,  making  his  services  corresponding- 
ly more  valuable.  Doubtless  the  ability  of  the 
American  bridge  builder  to  undersell  his  Brit- 
ish competitor  in  the  colonial  market  of  the 
latter  is  due  largely  to  the  greater  efficiency  of 
the  American  mechanic,  as  has  many  times 
been  observed,  but  there  is  much  more  than 
that  in  the  question,  as  Mr.  Molesworth  in- 
dicates. 

He  remarks  most  pointedly  upon  the  readi- 
ness and  perhaps  even  indifference  with  which 
tne  American  shop  owner  or  manager  practi- 
cally relegates  to  the  scrap-heap,  machinery  in 
actual  use,  when  improved  machinery  and 
tools  may  be  made  to  produce  a  greater  out- 
put at  smaller  cost.  This  is  a  feature  of  Amer- 
ican shop  and  mill  management  which  has  not 
escaped  the  notice  of  many  astute  observers,  and 
yet  the  wisdom  of  such  a  policy  has  not  been 
promptly  recognized  even  in  some  large  Ameri- 
can works.  By  far  the  most  successful  shops 
and  mills  in  this  country  are  those  in  which 
the  most  frequent  changes  of  machines  and 
tools  have  been  made  in  the  development  of 
greater  rates  of  output  at  reduced  unit  costs, 
whatever  other  influences  may  have  aided  in 
giving  the  American  bridge  constructor  his 
present  advantageous  position.  Mr.  Molesworth 
makes  this  among  his  most  effective  points,  al- 
though a  number  of  his  fellow  members  of  the 
Institution  could  not  apparently  endorse  his 
views. 

Aside  from  the  labor  feature  of  the  question, 
one  of  the  discussers  of  the  paper,  Mr.  H.  F. 
Donaldson,  put  himself  close  to  the  kernel  of 
the  question  when  he  said  that  "he  read  into 
the  paper  three  main  points,  standardization, 
specialization  and  organization."  He  could 
scarcely  have  phrased  the  matter  in  a  better 
way,  for  those  three  features  have  character- 
ized American  bridge  practice  most  markedly 
ever  since  the  building  of  bridges  began  in  this 
country.  Although  there  is,  and  always  has 
Ijeen,  reasonable  latitude  in  design  both  among 
engineers  and  in  the  shops  to  meet  the  varying 
requirements  of  locality  and  competent  indi- 
vidualism in  the  designer,  there  has  been  the 
constant  standardizing  motive  through  it  all. 
This  has  not  degenerated  on  the  one  hand  Into 
unprogressive  routine,  nor  on  the  other  to  er- 
ratic or  fanciful  individual  excess.  Avoiding 
those  extremes  there  has  been  a  steady  advance 
in  excellence,  with  which  standardizing  of 
types,  details  and  methods  or  processes,  has 
Ijeen  constantly  introduced. 

Again,  the  most  scrupulous  study  has  been 
given  in  this  country  to  the  organization  of  the 
office  force  and  of  the  shop,  also  observed  by 
Mr.  Molesworth.  This  efficient  organization  en- 
ables the  maximum  of  results  to  follow  from 
the  standardization  which  has  been  such  a 
marked  feature  of  American  bridge  work.  Un- 
der these  conditions  there  Is  no  unnecessary  loss 
In  useless  variety  of  operations  in  the  shop. 
Every  engineer  familiar  with  shop  processes  is 
aware  of  the  tremendous  advantage  of  dupli- 
cation resulting  from  standardizing  In  every 
possible  branch  of  shop  work,  and  this  advan- 
tage is  manifolded  by  shop  organization  which 
turns  every  handling  of  a  piece  into  a  long  and 
direct  step  toward  the  shipping  platform. 
Equal  efficiency  has  been  carried  into  the  office 
force.  Including  the  computing  and  drafting 
rooms. 

It  is  due  to  all  these  features  of  the  American 
bridge  constructing  work  that  the  output  from 
the  bridge  shop  per  man  in  this  country  is  from 
four  to  six  times  that  In  Great  Britain,  and  that 
the   fixed    charges    per  ton   of   work    In   Great 


Britain  may  be  even  ten  times  as  much  as  In 
the  United  States.  In  all  probability  ultra  con- 
servatism in  Great  Britain  has  much  to  do  with 
these  relative  results.  In  this  country  expedi- 
tion and  economy  have  been  absolutely  impera- 
tive, sometimes  It.  must  be  admitted  to  the  Im- 
pairment of  the  highest  degree  of  excellence. 
This  latter  observation,  however,  has  no  appli- 
cation at  the  present  time  to  any  of  the  first- 
class  American  bridge  work.  The  advantage 
which  the  American  builder  holds  in  the  world 
markets  is  due  both  to  the  effective  character 
of  the  American  mechanic  and  to  the  advanced 
degree  of  engineering  excellence  in  design  and 
shop  execution,  both  on  the  part  of  the  engi- 
neer and  the  shop  manager;  both  have  had  their 
parts  to  play  and  they  have  played  them  well. 
While  in  special  instances  there  has  been  now 
and  then  a  little  friction,  on  the  whole  the  civil 
engineer  has  striven  for  the  highest  degree  of 
excellence  In  design  and  construction  in  such 
a  way  that  the  shop  manager  has  had  abundant 
opportunity  to  project  Into  the  final  results,  all 
the  excellence  which  can  follow  from  the  most 
advanced   shop  organization  and  management. 


The   Diverse   Views  held   by   courts  of  final 
jurisdiction  in  different  States  concerning  the 
same    subjects   are    exemplified    by    recent    de- 
cisions of  the  Supreme  Courts  of  Vermont  and 
Ohio  concerning  the  right  of  a  town  or  water 
company  to  supply  river  water  for  manufactur- 
ing purposes,  to  the  detriment  Of  lower  riparian 
power  privileges.     In  the  Vermont  case,  50  Atl. 
Rep.  1,055,  the  Barre  Water  Company  was  en- 
joined from  supplying  water  to  granite-polish- 
ing works  on   the  ground  that  such  a  supply 
diminished    the   flow   to   which   lower   riparian 
owners  were  entitled.     The  company's  charter 
allowed  it  to  take  the  water  for  the  town  and 
its  inhabitants  "for  the  extinguishment  of  fires, 
and  for  domestic,  sanitary  and  other  purposes." 
The  court  rules  that  "other  purposes"  should  be 
construed    to    mean    other    like    purposes,    and 
that  the  sale  of  water  for  manufacturing  uses 
does   not  come  under   this  head.     The   second 
case,   63  N.  E.  Rep.   COO,  was  brought  against 
the  City  of  Canton,  Ohio,  by  a  lower  riparian 
owner,    who    contended    that   the    city   had    no 
right  to  furnish  water  for  manufacturing  pur- 
poses when  it  thereby  impaired  his  power  priv- 
ilege.    The  court  decides  that  the  city  has  the 
right   to  supply  all   reasonable   manufacturing 
needs    In    addition    to    domestic    requirements, 
within  the  municipal  limits.     The  city  is  held 
to  be  an  individual  entity,  endowed  with  all  the 
rights  and  liabilities  of  a  riparian  owner.    One 
of  these  rights  is  the  reasonable  use  of  water, 
and  the  court  holds  that  the  use  of  water  for 
any  legitimate  Industrial  purpose  is  legally  rea- 
sonable  and    subject   only    to   one    restriction. 
This   is    the   equitable   division   of   the    water, 
other  than  that  for  domestic  uses,  between  all 
riparian  owners  during  periods  of  a  scanty  sup- 
ply.    This  radical  departure  from  the  interpre- 
tation of  the  law  of  riparian  rights  made   by 
the  Vermont  court  is  no  greater  than  was  the 
deviation    from    its   view    of    "other    purposes" 
which  is  recorded   as  happening  years  ago  in 
Rhode  Island.     An  eminent  Senator  was  called 
to  account  for  the  unauthorized  existence  of  a 
State  bank  In  which  he  was  interested  that  had 
been  refused  a  charter  by  the  Legislature.     He 
admitted    that   the    bank    was   openly   doing   a 
thriving  business  in  Providence,  but  explained 
that.it  was  working  under  the  charter  of  the 
First  Free  Will  Baptist  Society  of  Foster  Cen- 
ter, which   was  chartered  "for  the  worship  of 
God   and   other   purposes."     He   certainly   con- 
sidered running  a  bank  well  within  the  scope 
of  "other  purposes,"  a  view  that  the  investiga- 
tors were  constrained  to  consider  warranted  by 
the  facts, 
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The  Mechanical  and  Electrical  Equipment  of  the 
Pittsburg  &    Lake   Erie   Railroad   Terminal, 
Pittsburg.— L 


The  Pittsburg  &  Lake  Erie  Railroad  Com- 
pany has  been  operated  for  about  a  year  from 
a  reconstructed  terminal  at  Pittsburg,  which 
includes  a  new  seven-story  station  building  or 
headbouse,  a  steel  trainshed  500  feet  long  con- 
nected with  the  headhouse  by  a  concourse  55 
feet  wide,  freight  sheds  and  an  express  build- 
ing. The  basement  of  the  headhouse  is  largely 
taken  up  with  apparatus  for  warming  and  ven- 
tilating the  building,  elevator  machinery  and 
other  auxiliaries  to  meet  the  requirements  of 
an  up-to-date  terminal.  The  power  plant  is  in- 
stalled in  a  separate  detached  building,  and  is 
connected  to  the  headhouse  by  a  tunnel,  which 
also  forms  a  passageway  for  all  service  wires 
and  pipes.  The  principal  equipment  consists 
of  three  boilers  and  stokers,  a  total  of  750 
horse-power  with  space  provided  for  one-third 
increase,  a  coal  and  ash-handling  plant,  three 
electric  generating  sets  with  room  for  a  fourth, 
air  compressors,  a  water  distilling  and  refrig- 
erating plant  and  several  pumping  plants  for 
general  drainage,  for  fire  protection  and  for  hot 
and  cold-water  supply. 

The  power  house  is  a  well  lighted  and  well 
ventilated  brick  building  with  steel  truss 
roof.  The  principal  apparatus  and  piping  is 
shown  in  the  accompanying  plan  and  sectional 
elevation.  The  boilers  are  of  the  water-tube 
type  made  by  the  Aultman  &  Taylor  Machinery 
Company.  They  are  designed  for  a  working 
pressure  of  150  pounds  per  square  inch  and  are 
equipped  with  Roney  mechanical  stokers  and 
smokeless  furnaces  adapted  to  burn  all  kinds 


drawn  by  gravity  through  steel  spouts  to  the 
stoker  hoppers.  The  apparatus  has  a  capacity 
of  35  tons  per  hour,  and  the  bin  will  hold  100 
tons.  Ashes  are  drawn  from  the  furnace  pits 
upon  the  boiler  room  floor  and  wheeled  to  an 
opening  in  the  floor,  where  they  are  dumped 
into  the  boot  of  the  same  elevator  which  is 
used  to  elevate  the  coal.  By  means  of  a  switch 
damper  in  the  discharge  end  of  the  elevator  the 
ashes  are  delivered  into  a  masonry  ash  storage 
bin,  instead  of  being  discharged  upon  the  hori- 
zontal coal  conveyor.  The  ash  bin  is  located 
directly  over  the  railroad  siding,  with  gates  in 


the  main  header  to  the  engines,  and  mention 
may  be  made  here  of  the  fact  that  no  expansion 
joints  are  employed  in  any  of  the  piping  in  the 
plant.  The  miscellaneous  service  requiring 
live  steam  and  the  auxiliary  apparatus  is  sup- 
plied by  a  system  of  auxiliary  piping  having  its 
origin  in  both  ends  of  the  main  header,  but 
otherwise  independent  of  it.  The  auxiliary 
system  comprises  two  loops,  one  in  the  boiler 
room  and   the  other   in   the   engine   room,  the 
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of  hard  or  soft  coals.  Coal  and  ash  handling 
machinery  of  the  bucket  and  chain  type  has 
been  InsUlled  by  Messrs.  Heyl  &  Patterson,  of 
Pittsburg.  Coal  Is  dropped  from  hopper  bottom 
cars  on  a  railroad  «!dlng  Into  a  chute,  which 
carries  it  by  gravity  to  an  electrically  driven 
elevator  operated  by  a  7  Vj -horse-power  motor. 
By  the  elevator  the  coal  is  raised  to  a  horizon- 
tal conveyor,  also  driven  by  a  7%-hor8e-power 
motor,  which  distributes  the  coal  Into  an  over- 
bead   masonry    storage    bin.    From   this  It  Is 


the  bottom  to  control  the  flow  of  ashes  to  the 
car.  Draft  is  furnished  by  means  of  a  self-sup- 
porting steel  stack  135  feet  high,  lined  with  red 
brick  Its  entire. height,  and  6  feet  in  inside 
diameter. 

Steam  is  conveyed  from  the  boilers  to  the  en- 
gines and  pumps  through  main  piping  supplied 
with  separators,  as  shown,  the  separators  being 
high  enough  so  that  the  entrained  water  is  re- 
turned to  the  boilers  by  gravity.  Long  turn 
bends  of  iron  pipe  were  used   for  drops  from 


Cross-Section   of  the   Station. 


latter  feeding  a  main  running  through  the  tun- 
nel to  the  headhouse  and  to  the  trainshed  for 
warming  cars.  Wherever  possible  live  steam 
condensation  is  returned  to  the  boilers  by  the 
Holly  gravity  return  system. 

The  main  exhaust  piping  receives  the  ex- 
haust steam  from  all  engines  and  pumps,  and 
is  utilized  for  heating  water  for  warming  the 
buildings  and  for  heating  the  boiler  feed.  The 
exhaust  heaters  are  provided  with  by-pass  pip- 
ing around  them  by  which  the  surplus  exhaust 
steam  can  pass  through  an  exhaust  muffler 
above  the  roof  of  the  power  house.  The  teed 
water  heater  is  a  700-horse-power  Goubert 
closed  type  heater.  Although  located  on  the 
bank  of  the  Monongahela  River,  a  steam  con- 
denser was  found  inadvisable,  as  the  small  sav- 
ing possible  by  the  use  of  a  vacuum  during  the 
comparatively  short  periods  when  there  would 
be  surplus  exhaust  steam  not  required  for  heat- 
ing, did  not  warrant  the  investment. 

Three  14  and  24xl4-inch  Westinghouse  single 
acting  compound  automatic  engines  are  in- 
stalled in  the  engine  room,  having  an  aggre- 
gate capacity  of  600  nominal  indicated  horse- 
power, each  directly  connected  with  a  120-kiIo- 
watt  Westinghouse  engine  type  generator.  The 
engines  are  furnished  with  wrought-iron  oper- 
ating platforms  with  connecting  galleries  and 
pipe  hand  railings.  A  hand  power  traveling 
crane,  having  a  lifting  capacity  of  20,000 
pounds  spans  the  engine  room  and  travels  its 
lull  length. 

Direct  current  at  110  volts  is  used  for  arc 
and  incandescent  lighting,  for  the  elevators 
and  dumb  waiters,  and  for  motors  to  operate 
the  coal  and  ash  handling  machinery,  sump 
pump  and  ventilating  fans,  as  follows: 

:i.7(in  Incandescent  lights   1.59.5  kilowatts 

71    arc  lamps    43.  " 

^t  elevators  and  dumb  waiters. .. .     60.4         " 
10  motors   53.  " 

Ordinarily  two  generators  supply  the  cur- 
rent, the  third  being  spare.  The  main  switch- 
board is  of  white  marble,  the  generator  panels 
are  located  at  one  end  of  the  board,  the  dis- 
tributing panels  at  the  other  and  a  load  panel 
In  the  center.  Thirteen  feeder  circuits  are 
carried   from   the    board   to   distributing   cen- 
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ters,  located  conveniently  and  with  regard  to 
the  best  general  distribution,  in  different  parts 
of  the  premises.  Steel  cabinets  containing 
slate  psfnels,  with  the  necessary  switches  and 
fuses  for  local  control  of  lights,  are  provided  at 
distributing  centers.  Similar  cabinets  contain- 
ing cutout  panels  are  located  where  required. 
All  cabinets  are  slate  lined  and  in  appropriate 
places  are  furnished  with  plate  glass  doors.  ' 
Switches  and  fuses  throughout  the  work  are 
placed  on  the  front  of  the  boards,  while  all 
wires,  bus  bars  and  connections  are  on  the 
back.  Rubber  covered  lead  sheathed  cables 
are  used'  for  connecting  the  generators  with 
the  switchboard;  feeder  cables  between  the 
board  and  distributing  centers  have  weather 
proof  insulation;  sub-feeder  cables  and  branch 
wiring  to  lights  are  heavy  rubber  covered  with 
double  braid  insulation  installed  in  unlined 
steel  conduit,  concealed  in  the  floors,  walls  and 
ceilings.  The  lighting  system  includes  an  il- 
luminated sign:  "P  &  L  E  R  R"  in  letters  8 
feet  high,  above  the  roof  of  the  terminal  sta- 
tion. The  trainshed  has  an  arc  lamp  for  every 
50  feet  throughout  the  entire  length  of  each 
platform. 

Compressed  air  is  used  for  cleaning  coaches, 
for  testing  and  charging  train  brakes  and  train 
signals  prior  to  a  train's  departure  and  for 
cleaning  the  electric  generators  and  motors. 
The  supply  is  furnished  by  a  horizontal  duplex 
steam  driven  Laidlaw-Dunn-Gordon  air  com- 
pressor having  a  capacity  to  compress  500 
cubic  feet  of  free  air  per  minute  to  100  pounds 
pressure,  a  9%-inch  Westinghouse  locomotive 
air  pump  being  installed  as  an  auxiliary  for 
use  in  case  of  repairs  to  the  larger  machine,  or 
at  times  when  requirements  for  compressed  air 
are  small.  Air  is  distributed  through  pipe 
mains  equipped  with  large  receivers  or  reser- 
voirs,  and   the  compressors  are  provided  with 


to  the  pit  from  a  well  driven  between  the 
power  house  and  the  river.  The  general  water 
supply  pump  is  a  compound  duplex  steam  pump, 
and  water  for  all  purposes,  except  fire  protec- 
tion, but  including  boiler  feeding,  domestic 
supply  in  all  buildings  for  street  sprinkling  and 
for  locomotive  supply  tanks  can  be  supplied 
from  it.  It  is  cross-connected  with  the  fire 
pump,  so  that  either  may  reinforce  or  tempo- 


the  buildings  and  to  hydrants  throughout  the 
yards.  Two  risers  are  in  place  in  the  head- 
house,  with  hose  connections  on  each  floor  and 
at  the  roof,  a  total  of  18  outlets,  connected  with 
hose  ready  for  Instant  use.  The  pump  is  con- 
tinually under  steam,  and  by  means  of  a  Ford 
governor,  automatically  maintains  a  constant 
pressure  in  the  flre  system. 
The   need  of  special   provision   for  drainage 
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automatic    governing   devices    for    maintaining 
a  constant  pressure  on  the  system. 

The  water  pumping  apparatus  for  the  station 
includes  in  addition  to  the  domestic  hot  and 
cold  water  supply,  a  pump  for  the  general  sup- 
ply of  water,  a  pump  for  the  fire  service  and  a 
centrifugal  motor-driven  pump  for  the  disposal 
of  drainage.  The  general  supply  and  fire 
pumps  are  located  side  by  side  in  a  pump  pit 
outside  the  engine  room,  the  water  being  led 


rarily  do  the  work  of  the  other  during  repairs. 
By  other  pipe  connections  and  controlling 
valves  either  pump  or  both  can  work  in  con- 
nection with  the  drainage  pump  during  emerg- 
encies or  floods,  the  three  having  a  total  capac- 
ity of  2,000  gallons  per  minute. 

The  flre  pump  is  a  steam  driven  duplex 
underwriters'  pump  with  a  capacity  of  500  gal- 
lons per  minute  at  a  pressure  of  100  pounds. 
Mains  from  this  pump  connect  with  risers  in 


arose  from  the  fact  that  at  times  of.  flood  the 
river  rises  more  than  30  feet  above  mean  low 
water  line,  making  it  necessary  to  provide 
means  to  h,andle  water  which  might  find  its  way 
through  the  waterproofing  of  the  floor  and  side 
walls  of  the  Jjasements  during  high-water 
periods.  A  large  sump  well  was  built  below 
the  basement  of  the  power  house  to  receive  all 
drainage  from  rooms  below  the  high-water  line. 
A  vertical  centrifugal  pump,  made  by  the  Bald- 
winsville  Centrifugal  Pump  Works,  located  in 
the  bottom  of  this  sump,  but  having  its  shaft 
extended  through  basement  to  engine  room,  is 
dirwt  coupled  to  a  special  vertical  Westing- 
house  motor  of  20  horse-power  capacity.  The 
pump  is  designed  to  handle  1,000  gallons  per 
minute  and  is  automatically  started  and 
stopped  by  the  rise  and  fall  of  a  float  connected 
to  a  Cutler-Hammer  starter.  It  the  water  to 
be  handled  exceeds  the  capacity  of  the  pump, 
the  float  continues  tO' rise,  making  an  electric 
connection  to  a  high-water  alarm.  Under  these 
conditions  the  flre  and  general  water  supply 
pumps  can  be  put  into  action,  as  already  stated. 

For  the  domestic  hot  and  cold  water  supply 
separate  pipe  systems  deliver  hot  and  cold 
water  to  wash  bowls,  toilet  rooms  and  baths. 
The  system  for  hot  water  is  connected  to  a 
closed  National  heater  containing  a  live-steam 
coil,  the  desired  temperature  being  maintained 
by  thermostatic  control  of  the  steam  supply. 
The  hot-water  is  circulated  by  gravity  through 
several  loops  of  distributing  piping,  which  leave 
and  retiirn  to  the  heater.  The  supply  for  these 
systems  Is  taken  from  the  general  water  sup- 
ply pipe,  and  a  constant  pressure  is  main- 
tained in  the  distributing  system  by  a  small 
duplex  steam  pump,  controlled  by  a  Ford  gov- 
ernor. 

The  drinking  water  system  comprises  a  filter- 
ing, distilling  and  a  cooling  apparatus,  to  render 
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the  water  pure  and  palatable  and  afterwards 
to  prevent  Its  becoming  contaminated  by  con- 
tact with  impurities  in  the  atmosphere.  To 
accomplish  this  all  apparatus  is  air  tight.  The 
water  to  be  treated  passes  through  a  pressure 
quartz  filter,  which  removes  matters  held  in 
suspension,  then  to  a  Jewell  water  still  where 
the  water  is  evaporated  by  a  submerged  steam 
coil  and  to  a  surface  condenser  forming  part 
of  the  still,  which  has  a  capacity  of  25  gallons 
per  hour.  The  distillate  is  piped  to  a  closed 
stormge  tank  in  the  basement  containing  sub- 
merged ammonia  refrigerating  colls  by  which 
the  water  is  cooled  to  the  desired  temperature. 
A  small  steam  pump  circulates  the  water 
through  highly  insulated  loops  of  piping  to 
fountains  in  oSBces,  corridors  and  waiting 
rooms,  and  it  is  Intended  to  carry  it  to  the 
trainshed  for  filling  drinking  tanks  In  all  out- 


Sprague  Elevator  Company  and  the  freight  and 
passenger  cars  have  electric  lever  control.  An 
electric  device  connects  the  hoistway  gates 
with  the  machines  and  prevents  the  starting  of 
a  car  unless  all  gates  in  its  hoistway  are  closed 
and  locked.  The  dumb  waiters  are  operated 
by  a  full  automatic  push  button  control,  by 
which  an  attendant  at  any  iloor  may  send  a  car 
to  any  other  floor  by  pushing  a  button.  The 
hoistway  doors  to  these  shafts  are  also  electri- 
cally connected  with  the  machines  in  a  similar 
manner  to  the  large  elevators. 

As  already  stated,  the  terminal  is  warmed 
by  hot  water.  The  system  is  a  closed  circulat- 
ing system,  with  two  heaters  for  warming  the 
water,  one  to  utilize  exhaust  steam,  and  the 
other  for  live  steam  when  the  exhaust  steam 
is  insufficient,  and  with  centrifugal  pumps  to 
obtain  a  positive  circulation.     The  pumps  are 


Test  of  a  De  Laval  Steam  Turbine  Using  Super- 
heated Steam. 
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going  trains.  The  refrigerating  plant,  consist- 
ing Of  a  Westingbouse  ammonia  compressor  di- 
rect coupled  to  a  slow-speed  vertical  engine,  to- 
gether With  an  atmospheric  condenser  and 
auxiliaries,  is  located  In  the  power  house. 

The  elevator  equipment  of  the  building  is 
electric,  and  comprises  two  passenger  ele- 
vators, one  freight  elevator  and  two  dumb 
waiters.  The  passenger  elevators  are  designed 
to  carry  a  live  load  of  2,500  pounds  each,  at  a 
speed  of  250  feet  per  minute,  the  freight  ele- 
vator a  live  load  of  5,000  pounds  and  the  dumb 
waiters  a  live  load  of  300  pounds  each.  The 
freight  and  passenger  cars  operate  between  the 
ground  and  upper  floors.  The  dumb  waiters 
for  restaurant  and  kitchen  use  operate  between 
the  basement,  where  all  supplies  are  received, 
to  the  kitchen,  located  on  the  sixth  floor.  The 
elevator  machinery  was  manufactured  by  the 


driven  by  vertical  steam  engines  and  are  in 
duplicate  to  prevent  an  interruption  of  the  sys- 
tem. The  heaters  and  pumps  are  located  in 
the  power  house  and  the  temperature  is  regu- 
lated there  to  meet  atmospheric  changes  during 
the  day  or  season  without  the  necessity  of  turn- 
ing on  or  off  radiators  in  any  of  the  rooms 
warmed.  The  water  is  distributed  through 
both  direct  and  indirect  radiators  in  the  head- 
house,  but  it  is  intended  to  describe  this  work 
more  in  detail  in  a  subsequent  article. 

The  plant  was  built  under  the  supervision  of 
Mr.  J.  A.  Atwood,  chief  engineer  of  the  Pitts- 
burg &  Lake  Erie  Railroad,  and  Mr.  A.  R.  Ray- 
mer,  assistant  chief  engineer,  from  the  plans 
of  Messrs.  Westinghouse,  Church,  Kerr  &  Com- 
pany, who  were  engineers  and  contractors  for 
the  entire  equipment. 

(To  be  continued.) 


The  attention  of  engineers  has  been  drrfwn  fre- 
quently to  the  fact  that  a  steam  turbine  is  par- 
ticularly adapted  to  use  superheated  steam. 
The  works  of  the  De  Laval  Steam  Turbine 
Company,  at  Trenton,  N.  J.,  are  driven  by  elec- 
trical power  generated  by  dynamos  directly 
connected  to  De  Laval  steam  turbines.  The 
steam  is  supplied  by  Babcock  &  Wilcox  boilers 
equipped  with  superheaters  made  by  the  boiler 
company.  A  short  time  ago  Messrs.  Dean  & 
Main,  Engineers,  of  Boston,  Mass.,  made  an 
elaborate  series  of  tests  upon  a  300  brake-horse- 
power De  Laval  turbine  operated  at  various 
loads  and  using  saturated  and  superheated 
steam.  With  superheated  steam,  13.94  pounds 
were  consumed  per  brake-horse-power  per  hour 
and  with  saturated  steam,  1.5.17  pounds  per  brake- 
horse-power  per  hour,  the  saving  by  the  use  of 
superheated  steam  amounting  to  8.8  per  cent. 
The  amount  of  superheating  was  84  degrees 
Fahrenheit.  The  details  of  these  remarkably 
interesting  tests  are  given  in  the  following  re- 
port of  Messrs.  Dean  &  Main,  which  is  printed 
through  the  courtesy  of  the  De  Laval  Company: 

On  May  21,  22,  23  and  June  10,  1902,  we  con- 
ducted several  trials  under  various  conditions, 
of  a  300-brake  horse-power  De  Laval  Steam 
Turbine,  which  is  in  operation  at  your  factory 
in  Trenton,  N.  J. 

The  turbine  shaft  is  geared  into  two  other 
shafts,  instead  of  one,  as  is  frequently  the  case 
with  De  Laval  turbines,  and  on  each  of  the 
latter  shafts  there  is  a  direct  current  electric 
generator,  both  revolving  in  the  same  direction, 
and  operating  in  series. 

The  current  generated  is  used  for  driving 
the  tools  in  the  machine  shop  where  turbines 
are  manufactured,  but  the  capacity  of  the  shop 
is  not  at  present  sufficient  to  utilize  the  whole 
power  of  the  turbine  or  generators.  The  ex- 
cess load  over  the  shop  requirements  was  taken 
up  by  a  water  rheostat,  which  also  served  the 
purpose,  by  frequent  adjustment,  of  maintain- 
ing a  uniform  load.  The  load  could  not  be 
kept  strictly  uniform,  but  was  sufficiently  so 
for  all  practical  purposes.  The  three-nozzle 
test  on  June  10  was  made  in  the  evening  and 
the  load  was  all  absorbed  by  the  rheostat  and 
was  uniform. 

Steam  was  supplied  to  the  turbine  by  a  2.50 
horse-power  Babcock  &  Wilcox  boiler,  with  the 
same  company's  superheater  attached,  and  op- 
erated at  a  pressure  of  about  200  pounds  by  the 
gauge.  There  were  two  of  these  boilers  in  the 
room,  but  that  supplying  steam  to  the  turbine 
was  separated  from  the  other  by  disconnecting 
steam,  feed,  blow-off  and  drain  pipes,  and  blank- 
ing them  in  such  a  way  that  there  were  no 
losses  or  gains  of  water  from  leakage.  All  work 
in  the  shop  by  steam,  independent  of  that  done 
by  the  turbine  under  test,  was  carried  on  by 
another  boiler. 

Several  of  the  tests  were  made  with  super- 
heated steam  and  several  without,  as  stated  in 
the  detailed  results  of  the  tests.  This  could  be 
conveniently  done  as  the  Babcock  &  Wilcox 
superheater  can  be  thrown  out  of  use  at  any 
time  and  the  pipes  forming  it  filled  with  water 
so  as  to  add  to  the  water  heating  surface  of 
the  boiler. 

The  De  Laval  Turbine. — The  De  Laval  steam 
turbine  consists  of  a  single  disc  with  properly 
formed  buckets  on  the  circumference,  against 
which  steam  impinges  at  a  proper  angle.  The 
steam  enters  a  ring-shaped  chamber  surround- 
ing the  casing  of  the  turbine  and  cast  in  one 
piece  with  it,  and  from  this  it  enters  several 
nozzles  that  convey  the  steam  to  the  turbine 
buckets.  These  nozzles  are  formed  in  a  way 
that  has  been  found  to  be  most  suitable  for  the 
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purpose,  the  interior  being  tapered  with  the 
large  end  towards  the  buckets.  The  steam  in 
passing  through  the  nozzles  freely  expands, 
thereby  acquires  velocity,  gives  up  Its  worli  by 
impact  upon  the  buckets,  and  thereby  rotates 
the  turbine  wheel.  It  is  apparent  from  this 
brief  description  of  the  process  of  obtaining 
the  energy  from  the  steam  that  if  the  means  of 

Tests  with  Superheated  Steam. 


Number  of  Nozzles  Open, 
Barometer,  30.18  Inches. 
Room,  83  Degrees  Fahr. 


8.      Average    Ueadlng    of 
Average  Temperature  of 
Date,  May  22,  190j:. 
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4,il3tj 

207..-) 

199.3 

27.2  86 

355.7 

13.88 

lull 

.-).083 

207.7 

202.1 

27.2  91 

357.8 

14.21 

11-12 

4.il7ti 

208.3 

199.4 

27.2  88 

354.1 

14.05 

12-  1 

4,841 

207.5 

194.3 

27.3  82 

343.5 

14.0'J 

1-  2 

4,768 

206.9 

195.6 

27.2  75 

... 

344.4 

13.84 

Avge.   4,906     207.0     198.5  27.2  84     750  352.0     13.94 
Number    of    Nozzles    Open,    7.      Average    Keadlng    of 

Barometer.  30.07    Inches,     Average  Temperature  of 

Room.  90  Degrees  Fahr. 

2-  3   4.316     207.5     196.2  27.4  67      ...    299.8     14.39 

3-  4    4,248     207.3     197.9  27.4  61      ...    297.3     14.29 

Avge.  4,282     207.4     197.0  27.4  64     756  298.4     14.35 
Number    of    Nozzles    Open,    5.      Average    Reading    of 
Average  Temperature  of 


Barometer,   29.79  Inches. 

Room,  89  Degrees  Fahr. 

8-  9   3,068     199.2     196.5  27.6     8 

9-10   3.010     201.5     197.2  27.4  12 

10-11    3,020     201.4     196.1  27.4  10 


Avge.  3,033 

2-  3  3.107 

3-  41  3,054 

4-  5  3,025 


200.7 
201.4 
203.1 
202.7 


196.6  27.5   10 

196.7  27.4  13 
199.0  27.3  15 
197.5  27.4  19 


.  . .  195.3 

.  .  .  197.3 

.  .  .  196.5 

743  196.5 

.  .  .  194.8 

.  . .  197.9 

.  .  .  194.7 


15.71 
15.26 
15.37 

15.44 
15.99 
15.43 
15.54 


Avge.   3,062     202.4     197.7  27  4   16 
Average  of  both  tests. 


747  196.0 
745 


15.62 
15.53 


converting  the  energy  of  the  Impact  into  useful 
work  are  sufficiently  good  the  efficiency  of  the 
machine  will  be  high.  There  are  many  sources 
of  loss  to  which  the  reciprocating  engine  is 
subject  that  are  not  present  in  the  steam  tur- 
bine, and,  of  course,  to  some  extent,  vice  versa. 
In  the  case  of  the  turbine  the  nozzles  are  not 
in  contatt  with  the  turbine  buckets,  and  there- 
fore if  economy  once  exists  it  will  be  main- 
tained indefinitely. 

The  power  of  the  turbine  depends  upon  the 
number  of  nozzles  in  action,  and  these  nozzles 
can  be  opened  or  closed  by  a  hand  wheel  on 
each.  The  machine  tested  had  twelve  nozzles, 
but  seven  gave  the  rated  capaci^.  It  will  be 
seen  from  this  that  the  turbine  is  capable  of 
great  overloads.  Regulation  of  speed  is  accom- 
plished by  a  throttling  valve  operated  by  a  cen- 
trifugal governor. 

In  connection  with  economy  of  steam  and  the 
ability  to  throw  nozzles  into  and  out  of  action, 
it  is  at  once  apparent  that  each  nozzle  per- 
forms its  function  as  perfectly  when  operating 
alone  as  when  any  other  number  of  nozzles  is 
in  operation.  For  this  reason  the  turbine  does 
not  change  its  economy  of  steam  per  indicated 
horse-power,  if  such  could  be  determined,  as 
does  a  reciprocating  engine.  There  is  no 
"range  of  temperature"  of  any  importance  in 
the  turbine  to  cause  condensation  of  steam. 
The  principal  cause  of  diminished  economy 
with  lighter  loads  than  the  rated  load  is  the 
fact  of  constant  friction  with  all  loads.  At 
overloads  there  is  even  greater  economy  than 
with  the  rated  load  for  the  reason  that  the 
extra  nozzles  are  of  maximum  economy  and  the 
friction  losses  are  constant. 

The  turbine  exhausted  into  a  Worthlngton 
injector  condenser,  and  the  vacuum  was  meas- 
ured by  means  of  a  mercury  column  connected 
into  the  exhaust  chamber  of  the  turbine.  The 
turbine  rotates  very  rapidly  and  the  speed  is 
reduced  by  the  employment  of  a  spiral  spur 
pinion  on  the  turbine  shaft  gearing  into  one  or 
two  spiral  gears,  as  the  case  may  be,  depending 
upon  whether  the  power  is  desired  on  one  or 
two  shafts.  The  pinions  and  gear  are  both 
double   with   the  teeth   Inclined  in  opposite  di- 


rections  so  that  there   will  be  no  end   thrust  the  electric  generators  were  secured.     For  this 

to  either  shaft.  purpose   the   generators   might  have   been   dla- 

The  Water  Measurements. — The  water  used  connected  by  means  of  a  flanged  coupling  in 
by  the  boiler  to  make  steam  for  the  turbine  each  shaft,  but  as  the  electrical  power  was 
was  weighed  in  a  barrel  resting  upon  an  ele-  needed  for  operating  the  shop,  the  generators 
vated  platform  scale,  and  from  the  barrel  it  were  used  and  their-efficlencles  determined.  The 
was  emptied  into  a  barrel  below.  From  the  electrical  measurements  were  made  by  nice  In- 
lower  barrel  the  water  was  forced  into  the  struments  and  their  errors  were  determined  by 
boiler  by  an  injector  which  was  worked  by  taking  them  to  the  works  of  the  Weston  Elec- 
steam  from  the  same  boiler,  correction  for  the  trical  Instrument  Company,  Waverly  Park, 
overflow  when  starting  the  injector  being  made.  N.  J. 

The  height  of  the  water  when  starting  a  test  The  efficiencies  of  the  generators  were  ascer- 

was  noted  by  tying  a  string  around  the  water  tained   for  each   load  carried.     The  friction  of 

glass,   the   height   of  which   was   measured   in  generators  was  determined  by  driving  them  as 

order  to  re-establish  the  height  when  desired.  motors    for   another    generator.     Other    reslst- 

The    water    quantities    were    determined    for  ances  were  computed  by  well  known  methods 

each  hour  separately  during  the  tests,  and  with  and  under  the  actual  condition  of  temperature, 

such    uniformity    in    amounts,    that    one    hour  speed  and  output.     Into  these  features  of  the 

would  have  been  sufficient  to  approximately  es-  tests  this  report  does  not  enter,  as  the  steam 

tablish    the    rate    of   consumption   of    the   tur-  consumption    per   brake    horse-power,   only,    is 

bine    if   such   had   been    necessary.     From   the  desired.    The  electrical  data  were  taken  simul- 

tables,    however,   it   will    be    seen    that   longer  taneously  by  one  of  our  assistants  and  by  the 

periods  were  employed.     The  hourly  quantities  electrical  engineer  of  the  De  Laval  Steam  Tur- 

are  given  because  it  is  a  matter  of  interest  to  bine  Company.     The  computations  for  powers, 

know  with  what  degree  of  uniformity  hourly  efficiencies  and  brake  horse-powers,  were  made 

results  can   be   obtained.     The   final   averages,  by  Messrs.  Stone  &  Webster,  of  Boston,  and  by 

however,  should  only  form  the  means  of  judg-  the  De  Laval  electrical  engineer. 

Ing  of  the  economy  of  the  turbine.  Regulation  of  Speed. — No  tests  were  made  to 

When  superheated  steam  was  used  the  amount  ascertain  the  instantaneous  effect  in  speed  of 

of  superheat   was  determined   by  a  bare  stem  change  of  load  or  to  see  how  quickly  the  nor- 

Green  thermometer  inserted' in  a  well  of  cylin-  mal   speed   was   regained   after   a  change.      In 

der  oil  in  the  steam  pipe  between  the  throttle  regard   to   the  permanent   effect  of  change   of 

and  the  governor  valves.   When  saturated  steam  load  oh  speed,  this  can  best  be  observed  from 

was  used  the  amount  of  moisture  therein  was  the  data  given  in  the  tables  of  results  further 

determined  by  a  Peabody  throttling  calorimeter  on.     The  speeds  and  loads  are  here  tabulated 

Tests   with   Satuhated   Steam. 
Number  of  Nozzles  Open,  8.    Average  Reading  of  Barometer.  29.92   Inches.     Average  Temperature  of  Room,  90 

Degrees,  Fahr.     Date,  May  23  and  June  10,  1902. 

St.-  aSo        -"^-^         Sm.  \ia  fe.§  .<=  S^-u 

Hour.  t%  g-2        Sssi        iir.a  S^e,;        3^6^-  I  S.»g  ii        l^-o 

«.  "Sd*  ■S?flS'^  mojXJ.  "£?(>■  «iS?>  «  ^^*J  £«oS^  00^"" 

8-9    5,289  70  2.15  5,107  204.7  196.2  26.7  ...  332.2  15.37 

9-10    5,073  70  2.15  4,896  206.2  196.2  26.6  ...  332.4  14.73 

10-11    5,286  70  2.15  5,104  207.2  196.3  26.6  ...  332.2  15.37 

11-12    5,283  70  2.15  5,101  207.4  198.9  26.6  ...  334.9  15.23 

Average    .  .    5,233            70            2.15            5,052            206.4            196.9  26.6  747            333.0  15.17 

Number  of  Nozzles  Open,  7.    Average  Reading  of  Barometer,  29.90  Inches.  Average  Temperature  of  Room,   97 

Degrees,    Fahr. 

12    4,675            60            2.15            4,516          207.0              196.6  26.8  ...            284.4  15.8S 

2-3    4,499            60            2.15            4,344            207.7            196.4  26.8  ...          •  2®.2  15.23 

Average    .  .    4,587            60            2.15            4,430            207.3            196.5  26.8            746            284.8  15.56 

Number  of  Nozzles  Open,  5.     Average  Reading  of  Barometer,  29.83   Inches.  Average  Temperature  of  Room,  97 

Degrees,  Fahr. 

4-5    3,483            51            2.15            3,358            207.5            196.5  27.3            ...            194.8  17.24 

->■  6    ....    3,219            51  ;         2.15            3,100            207.8            195.1  27.4            ...            195.6  15.85 

Average    .  .    3,331            51            2.15            3,229            207.6            195.8  27.3            751            195.2            16.54 

Number  of  Nozzles  Open,  3.     Average  Reading  of  Barometer,  29.81   Inches.  Average  Temperature  of  Room,  BO 

Degrees,  Fahr. 

7-8    1,996            33            2.15            1,921            201.1            196.5  28a             ...            115.0            16.70 

8-9    2,098            33            2.15            2,021            201.6            198.9  28.1            ...            122.0            16.57 

9-10    1,984            33            2.15            1,909            201.7            198.4  28.1            ...            121.5            15.71 

Average    .  .    2,026  33  2.15  1,950  201.5  197.9  28.1  751  118;9  16.40 

All  barometer  readings  are  reduced  to  32  degrees,  Fahr. 

drawing    steam    from    the    same    place.      The  for  convenience  with  percentages  of  variations 

calorimeter    discharge    was    weighed    and    de-  of  load  and  speed  referred  to"  these  with  eight 

ducted.  nozzles  in  operation. 

A  separator  was  located  in  the  line  of  steam  liable  of   Different   Loads  and  Speeds,   Using  Super- 
pipe  near  the  turbine.   When  superheated  steam  heated  Steam  Except  with  Three  Nozzles, 
was   used   no   condensation   was  weighed  from  xozzles     Loads         Loads.         Speed            Differences 
the  separator,   but   when   saturated  steam  was  open-      B.H.P.      Percent.        R^P.M.            |n  speeds. 

used    a    quantity    was    continually    discharged.        7  298  85  736  -H"Aoofl% 

„,  .  .^j         jjjxji:  ii-i.  5  196  36  745  — Vw  of  1% 

This  was  weighed  and  deducted  from  the  tur-        3  j^g  34  751  -|-VioOfl% 

bine    consumption.      There    was    a   drain   from  Table  of   Relative   Steam   Consumption  for  Different 

the  chamber  which  supplied  the  turbine  nozzles,  ^^^^-  P"  '"•»^«  Horse-power.       ^ 

but  it  was  considered  that  such  steam,  having  ...                  fc  .  oB  ,  .-• 

once  entered  the  apparatus  undergoing  the  test,  ^                    .            a; a               c^S  %£ \^o a 

should  not  be  deducted  from  the  water  weighed,  -^g             .gg            ■§!«            aj^j^"  gal^S" 

It  accordingly   was  trapped  and  the  discharge  =§•             om            gog            tma  a3.2^a& 

allowed    to    waste.      There    was    a   slight    drip  Superheated  Steam. 

from  a  small  pipe  at  the  bottom  of  the  main  8               352             100             13.94  .„^ 

steam    pipe.     This   was   of   little    consequence,        5  196  56  15.53  11.4 

,,  .^        jjjiji!  Saturated  Steam, 

but  was  nevertheless  caught  and  deducted  from        §  333  100  15.17  .... 

the  weighed  water.  I              f||               f^             \%f^               %■% 

The  Electrical  Tests. — The  power,  the  meas-  3               119               36             16.40               8.1 

urement  of  which   was  desired,  was  the  brake  Effect  of  Superheated  Steam.^By  comparing 

horse-power  of   the  turbine,   as  It  might  have  the  results  of  the  tests  with  superheated  and 

been  measured  by  some  form  of  friction  brake  saturated  steam,  the  saving  by  the  use  of  the 

simultaneously  applied  to  each  shaft  on  which  former   can   be   determined   for  the  particular 
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amount  of  superheat  existing.  As  the  tables 
show,  the  superheat  steadily  diminished  as  the 
load  became  lighter.  This  was  caused  by  the 
fire  and  draft  being  very  light  with  the  lighter 
loads.  The  superheat  for  the  eight-nozzle  load 
areraced  S4  degrees  Fahr.,  while  that  for  the 
flTA-noszle  load  only  averaged  16  degrees  Fahr. 
There  is,  therefore,  scarcely  any  propriety  in 
making  a  comparison  for  the  effect  of  super- 
heat, except  with  eight  and  seven-nozzle  loads. 

Table  Sbowins  the  Saving  by  the  Use  of  Superheated 
Steam  for  Eight  and  Seven  Noule  t/>ads. 


landing  of  the  stairs.  The  stairway  and  col- 
umns at  the  northwest  corner  of  42nd  Street 
and  Sixth  avenue  were  supported  over  the  sub- 
way excavations  in  a  similar  manner,  as  will 
be  the  two  stairways  on  the  east  side  of  Sixth 
Avenue. 

The  excavation  for  the  subway  between  Fifth 
and  Sixth  Avenues  was  commenced  from  a 
long  trench  about  20  feet  wide  on  the  south 
side  of  the  street,  by  driving  a  transverse  drift 
about  12  feet  wide  on  the  north  side  of 
the  subway  and  constructing  in   it  two  com- 
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In  all  of  the  statements  made  in  this  report 
of  the  consumption  of  superheated  steam,  the 
actual   consumption   without  reduction  to   dry 
saturated  steam  as  a  standard,  is  given.    This  ^^^__ 
is  customary,  while  with  the  results  by  satur-    p 
ated  steam  the  moisture  is  deducted. 


The   Second   Division   of    the   New   York   Itapid 
Transit   Railroad.— III. 


The  columns  carrying  the  tracks  and  42ud 
Street  station  platforms  of  the  Sixth  Avenue 
elevated  railroad  and  two  of  the  entrance  stair- 
ways are  located  over  the  south  side  of  the  sub- 
way and  directly  over  the  open  trench  from 
which  the  excavation  was  made.  The  stair- 
way and  colnmns  were  first  supported  over  the 
southwest  corner  of  the  street  intersection  by 
plate  girders,  wooden  beams  and  trestle-bents, 
as  ipdicated  in  the  accompanying  diagram,  so 
that  the  stairway  was  maintained  in  service 
and  the  elevated  structure  carried  its  train 
trafiSc  without  interruption  or  modification. 

The  main  trench  in  42nd  Street  was  first 
opened  west  of  Sixth  Avenue.  Before  it  was 
opened  under  the  west  elevated  stairway  two 
narrow  pits  were  dug  across  its  axis,  carried 
down  to  sub-grade,  and  their  bottoms  covered 
with  sections  of  the  subway  floor.  These  pits 
were  about  20  feet  on  each  side  of  the  column 
which  supported  the  elevated  railroad  struc- 
ture at  the  street  comer,  and  in  each  of  them 
a  trestle  bent  of  12xl2-inch  timber  was  set 
with  its  cap  about  5  feet  above  the  street  level. 
On  these  trestles,  about  15  Inches  apart  in  the 
clear,  were  set  two  plate  girders,  about  3  feet 
deep,  one  on  each  side  of  the  column  and 
parallel  to  the  axis  of  the  trench.  Two  verti- 
cal transverse  plates  with  fiange  angles  on  all 
sides  were  set  across  the  top  flanges  of  the 
girders  and  were  field  riveted  to  them  and  to 
the  opposite  faces  of  the  column,  through  holes 
from  which  rivets  in  the  cover  plates  had  been 
cut  out  This  provided  side  brackets  by  which 
the  column  was  securely  supported  on  the  gir- 
ders. One  end  of  the  girders  projected  under 
the  middle  landing  in  the  stairway,  its  floor- 
beams  were  blocked  up  from  the  top  flanges  of 
the  girders  and  the  short  supporting  column 
removed.  Additional  transverse  pits  were  dug 
In  the  line  of  the  trench  and  more  trestle-bents 
set  In  them  from  which  were  supported  wooden 
beams  parallel  to  the  plate  girders  and  just 
below  the  street  level.  These  beams  carried 
at  one  end  crossbeams  supporting  the  lower 
landing  and  foot  of  the  stairway,  and  near  the 
opposite  end  had  crossbeams  wedged  up  against 
the  lower  flanges  of  the  plate  girders  to  reduce 
their  span  and  give  additional  direct  support 
to  the  middle  of  the  stairway.  After  all  the 
beams  and  girders  were  set  the  trench  was 
'•ompleted  and  the  main  column  left  suspended 
above  It.  After  the  subway  structure  is  com- 
pleted a  solid  masonry  pier  will  be  built  on 
It*  roof  to  carry  the  two  columns  and  the  lower 


Supports 


Elevated    Railway    Station. 


where  on  the  line.  A  trench  marked  1  in  the 
diagram,  was  first  opened  to  sub-grade  the 
same  as  elsewhere  on  42nd  Street,  but  it  was  ' 
made  about  30  feet  wide  and  in  it  was  built 
the  subway  structure  complete  for  two  tracks. 
Transverse  drifts  marked  2,  12  feet  wide  and 
50  feet  apart  on  centers,  were  drifted  from  the 
north  side  of  the  trench  to  just  beyond  the 
fourth  track.  They  were  made  about  4  feet 
higher  than  the  level  of  the  sub^yay  roof  and 
their  floor  was  the  surface  of  the  rock. 

The  north  ends  of  these  drifts  were  connected 
by  similar  longitudinal  drifts  marked  3,  which 
were  7  feet  wide,  parallel  with  the  axis  of  the 
subway  and  the  rock  bottom  was  drilled  and 
blasted  to  sub-grade  in  all  the  drifts,  care  being 
taken  to  work  between  the  vertical  timbers  and 
leave  them  seated  on  ledges  on  each  side  so  as 
to  support  the  roof  from  the  original  surface 
of  the  rock.  The  bottom  of  drift  3  was  covered 
with  a  section  of  the  finished  subway  floor,  and 
on  it  was  set  the  third  row  of  columns,  which, 
in  this  special  case,  was  25  feet  from  the  second 
row.  The  original  drifts,  2,  2,  were  then  ex- 
tended east  and  west  by  working  faces  on  both 
sides  of  them  until  they  met  and  left  the  whole 
roof  of  poling  boards  supported  on  vertical  tim- 
bers about  10  feet  long  set  on  the  rock  surface, 
which  was  for  the  present  left  undisturbed. 
This  portion  of  the  earth  excavation  is  marked 
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Section  X-X. 


Cwter  Lines  of  Subway  Tradis. 


Method 


First  Drifts. 
OF    Excavation 


Core  removed  ond  lost  Drift  commenced.         Roof  completed  over  Rxirth  Track. 
ON    Forty-Second  Street  hetween    Fifth  and   .Madison    Avenues. 


plete  panels  of  the  subway.  The  excavation 
was  widened  out  two  bents  east  and  west  and 
timbered  and  the  subway  construction  con- 
tinued. It  was  intended  to  proceed  in  this  way, 
but  the  timbering  was  found  to  be  too  expen- 
sive and  this  method  was  superseded  by  the 
method  with  the  24-inch  I-beams  and  roof  pol- 
ing boards  described  last  week. 

On  42nd  Street  between  Fifth  Avenue  and 
Madison  Avenue  there  are  flve  tracks  and  the 
structure  is  widened  for  the  42nd  Street  depot. 
The  excavation  is  about  35  feet  below  the  curb, 
extends  10  to  15  feet  into  the  rock  and  was 
made  by  a  special  method  not  employed  else- 


4  on  the  plan  and  after  it  was  completed  the  25- 
foot  roof  beams  were  erected  on  the  second  ami 
third  rows  of  columns  and  the  concrete  was  laid 
on  them  to  complete  the  roof  over  the  south  foui- 
tracks.  After  t"he  roof  was  completed  the  col- 
umns were  protected  by  timber  shields  and  the 
core  of  the  rock  marked  5  in  the  cross-section 
X  X  was  blasted  out  to  sub-grade  and  the  floor 
concrete  laid  there.  The  original  drifts,  2,  2, 
were  extended  to  the  north  edge  of  the  subway, 
as  shown  at  6,  6  in  the  plan,  and  tl\en  their 
sides  were  excavated  east  and  west  in  drifts 
marked  7,  7,  in  the  plan  and  in  section  W  W. 
The  rock  bottom  having  been  blasted  out,  the 
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excavation  was  completed  and  the  remainder  of 
the  subway  structure  was  built. 

In  these  operations  the  earth  and  rock  was 
wheeled  to  the  drifts,  2,  2  2,  and  loaded  on 
narrow-gauge  cars  on  transverse  tracks  which 
transferred  them  to  the  south  side  of  the  tun- 
nel where  suitable  holes  had  been  left  in  the 
roof  to  allow  them  to  be  hoisted  out  by  the 
cableways.  The  work  at  this  point  was  com- 
plicated by  the  special  provisions  for  connec- 
tion With  the  Park  Avenue  tunnels  at  the  east 
end  and  for  the  enlargement  for  the  depot,  and 
was  successfully  executed  with  minimum  ob- 
struction to  the  heavy  traffic  overhead  and 
around  the  entrance  to  the  Grand  Central  Sta- 
tion. The  street  car  service  was  uninterrupted 
and  the  street  was  not  obstructed  except  on 
the  extreme  south  side.  Here  as  elsewhere  the 
roof  timbers  and  poling  boards  were  left  per- 
manently in  place  and  were  thoroughly  wedged 
up  on  brick  piers  built  on  top  of  the  subway 
roof. 

A  4-foot  water  main  in  Madison  Avenue  is 
temporarily  supported  across  the  south  trench 
of  the  42nd  Street  subway  by  a  pair  of  triangu- 
lar combination  trusses  from  the  lower  chords 
of  which  it  was  suspended  before  the  rock  un- 
derneath it  was  removed.  The  trusses  each 
have  an  8x8-inch  horizontal  bottom  chord  about 
30  feet  long  with  Inclined  top  chord  sections 
which  run  from  the  ends  01  the  bottom,  chord 
to  meet  at  the  vertex  about  12  feet  above  its 
center  point.  The  truss  is  divided  into  four 
equal  panels  by  vertical  tension  rods  having 
nut  bearings  and  washers  on  flat  wooden  blocks 
at  the  lower  ends  and  on  wooden  angle  blocks 
at  the  upper  ends.  The  middle  vertical  is  com- 
posed of  two  1-inch,  and  the  end  verticals  are 
each  composed  of  one  1-inch  rods.  Diagonal 
struts  are  run  from  the  tops  of  the  end  verti- 
cals to  the  bottom  of  the  middle  vertical,  and 
below  the  tops  of  these  diagonals  the  top  chord 
is  reinforced  by  a  2x6-inch  plank  on  the  under 
side,  the  upper  end  of  which  serves  as  an  angle 
block  to  receive  the  thrust  of  the  diagonal.  The 
two  trusses  ar?  braced  together  about  3  feet 
apart  over  all  by  pieces  nailed  to  the  top  chords 
and  by  8x8-inch  cross  beams  supported  on  the 
bottom  chords.  Holes  are  bored  through  these 
cross  beams,  just  outside  the  bottom  chords 
and  1-inch  vertical  eyebolts  are  passed  through 
them  and  have  nut  bearings  on  the  tops  of  the 
beams.  A  chain  is  attached  to  the  eyes  in  the 
lower  ends  of  each  pair  of  rods  and  engages 
the  water  main  at  a  joint.  By  screwing  up  the 
nuts  on  the  upper  ends  of  the  rods  the  main 
was  lifted  free  of  its  original  support  and  is 
maintained  clear  of  the  subway  until  permanent 
piers  are  prepared  for  it  on   the  subway  roof. 


The  Loss  of  Capacity  of  the  Vyrawy  Aqueduct, 
Liverpool,  England. 


Architectural  and  Structural  Steel  Draftsmen 
are  wanted  by  the  Navy  Department  and  ex- 
aminations will  be  held  on  August  19  and  20 
at  Pittsburg  and  Chicago.  Circulars  giving  in- 
formation concerning  the  positions  and  exam- 
inations can  be  obtained  from  the  Secretary  of 
the  Navy. 


Yellow  Pino  and  Puget  Sound  Fir  have  been 
tested  on  a  large  scale  by  Naval  Constructor 
F.  W.  Hibbs,  who  described  his  experiments 
and  summarized  their  results  at  a  rece«t  meet- 
ing of  the  Pacific  Northwest  Society  of  Engi- 
neers. Yellow  pine  proved  more  brittle  and 
better  able  to  withstand  wear,  owing  to  the 
large  amount  of  pitch  it  contains.  Fir  is  more 
fibrous  and  better  adapted  for  beams  and  ten- 
sion members.  In  tension  tests  the  pine 
cracked  and  pulled  apart,  while  the  fir  twisted 
like  a  rope  and  the  fibers  stood  out  like  strings. 
The, tests  were  made  with  green  lumber,  as 
well  as  that  which  had  been  air-seasoned  and 
kiln-dried. 


The  water  supply  of  I^iverpool  comes  from 
three  sources,  the  Vyrnwy  reservoir,  the  Riv- 
ington  reservoirs,  and  from  wells  in  the  vicin- 
ity of  the  city,  the  first  of  these  furnishing 
nearly  half  of  the  total  supply,  which  during 
1901  was  at  an  average  rate  of  27,800,000  im- 
perial gallons  per  day.  The  aqueduct  carrying 
the  water  from  Vyrnwy  to  the  Prescot  reser- 
voirs at  Liverpool  is  68  miles  long.  At  Oswes- 
try, about  17  miles  from  the  reservoir,  the  water 
is  filtered  through  2  to  2%  feet  of  sand  in  or- 
der to  remove  suspended  particles  and  discol- 
oration produced   mainly  by  iron  and  peat. 

Soon  after  the  Vyrnwy  aqueduct  was  put  in 
use  in  1892,  it  was  found  that  the  capacity  of 
that  part  from  the  inlet  to  Oswestry  was  de- 
creasing to  a  very  noticeable  extent,  while  for 
the  remainder  of  the  distance  to  Prescot  It  re- 
mained practically  constant.  Mr.  Joseph  Parry, 
M.  Inst.  C.  E.,  chief  engineer  of  the  water- 
works, believed  at  first  that  the  reduction  In 
capacity  was  due  chiefly  to  accumulations  of 
air,  but  the  results  following  the  introduction 
of  additional  air  valves  did  not  confirm  this 
view.  One  day  when  he  happened  to  be  on  the 
aqueduct  line  a  pipe  burst  and  discharged  an 
immense  quantity  of  a  black  deposit.  Samples 
were  sent  for  analysis  to  the  city's  chemist 
and  bacteriologist,  and  an  investigation  was 
started  which  showed  tbat  the  decreased  ca- 
pacity was  due  to  this  deposit.  The  rapidity 
with  which  it  formed  is  shown  by  the  fact  that 
in  November,  1898,  after  a  thorough  cleaning 
out  of  this  deposit,  the  measured  discharge  to 
Oswestry  was  16,530,000  imperial  gallons  per 
day,  and  by  the  middle  of  June,  1900,  the  de- 
livery had  fallen  off,  notwithstanding  frequent 
sluicings,  to  13,970,000  imperial  gallons.  A  par- 
tial cleaning  out  of.  the  deposit  then  resulted 
in  an  increase  of  a  million  imperial  gallons  per 
day,  but  by  the  end  of  October,  1901,  It  had 
fallen  again  to  13,770,000  imperial  gallons. 
Since  then  nearly  the  whole  length  has  been 
cleaned,  resulting  in  a  discharge  nearly  up  to 
what  it  was  originally. 

On  February  25,  1899,  an  experimental  plant 
was  put  in  operation  near  the  outlet  of  the 
Hirnant  tunnel,  about  2%  miles  from  Lake 
Vyrnwy,  in  order  to  determine  the  effect  of 
adding  lime  to  the  raw  water.  The  treated  and 
untreated  water  was  delivered  into  two  parallel 
and  similar  lines  of  4-inch  cast  iron  pipes.  Af- 
ter being  in  operation  for  six  months  the  pipes 
were  taken  up  for  examination.  Both  lines  of 
pipe  contained  in  about  the  same  quantity  thin 
deposits  of  the  slime  observed  in  the  large 
pipes.  It  was  then  decided  to  increase  the  pro- 
portion of  lime  so  as  to  make  the  water  quite 
neutral  or  very  faintly  alkaline,  and  to  place 
small  sand  filters  in  each  of  the  two  lines  of 
pipe.  The  filters  were  put  in  operation  Novem- 
ber 17,  1899,  and  there  was  also  added  to  the 
untreated  side  near  the  inlet  a  fine  copper 
gauze  screen.  On  April  19,  1900,  when  the 
pipes  were  again  taken  up  for  examination, 
there  was  found  in  the  short  lengths  between 
the  Intake  and  the  lime  cylinder  and  screen 
respectively,  abundant  evidence  of  the  deposits. 
After  the  lime  treatment  the  pipes  were  sub- 
stantially free  from  slime  before  filtration,  and 
absolutely  free  after  filtration.  On  the  untreat- 
ed side  there  was  slime,  between  the  screen  and 
the  filter,  but  none  beyond  the  filter.  The  next 
examination  was  on  September  24,  1900,  when 
it  was  found  that  the  lengths  between  the  lime 
cylinder  and  the  filter  were  free  from  the  black 
slimy  deposits,  but  on  the  untreated  side  there 
was  red  slime  and  jelly-like  growth  occasionally 
to  be  found.  After  filtration  the  pipes  on  both 
si«I«s  showed  neither  slime  nor  deposit.    It  was 


then  decided  to  discontinue  the  lime  treatment, 
but  to  continue  the  experiments  with  the  filters. 
The  latter  had  up  to  this  time  been  cotnposed 
of  sand  obtained  from  the  river  bed  screened 
through  a  %-Inch  mesh  sieve.  They  were  sub- 
sequently remad«  with  crushed  Silurian  rock 
of  various  degrees  of  coarseness. 

A  centrifuge  was  used  to  determine  the  rela- 
tive amounts  of  suspended  matter  at  different 
stages  of  the  experiments.  The  diameter  of 
the  centrifuge  was  18  inches,  and  It  was  run 
by  an  electric  motor  at  from  2,000  to  3,000  revo- 
lutions per  minute.  The  following  figures  give 
the  suspended  matter  from  samples  taken  Feb- 
ruary 8,  1901,  in  parts' per  2,750,  and  February 
25,  1901,  in  parts  per  2,740: 

Screened 
Raw  and 

water.     Screened.  Filtered,     filtered. 

Feb.    8 39  9  C  3 

Ffcb.  25  ... : 28  12  4  18 

In  a  paper  published  recently  In  the  Thom- 
son-Yates  Laboratories  Reports  Professor  Rob- 
ert Boyce,  the  consulting  bacteriologist  of  the 
works,  deals  with  his  Investigations  on  the 
Vyrnwy  water.  He  states  that  wherever  the 
deposit  occurs  in  the  unfiltered  water,  whether 
in  Lake  Vyrnwy,  or  along  the  aqueduct  or  at 
Oswestry,  the  appearances  under  the  micro- 
scope are  essentially  the  same.  The  bulk  of 
the  deposit  consists  of  irregular  fiakes  of  a  soft 
material  of  a  characteristic  golden-brown  color, 
numerous  silicious  particles,  a  considerable 
aijiount  of  vegetable  debris,  but  remarkably  few 
green  algse  of  any  kind.  The  higher  green 
forms  of  aquatic  plants  are  also  conspicuous  by 
their  absence  from  the  lake.  The  number  of 
bacteria  present  is  comparatively  small,  and 
this  is  corroborated  by  the  culture  experiments 
which  have  been  made  on  an  extended  scale. 
The  golden-brown  irregular  masses  have  im- 
bedded In  them  or  sticking  to  them  all  kinds 
of  debris.  They  are  soft  and  appear  to  be  com- 
posed of  some  gelatinous  material  Impregnated 
with  the  yellow  oxide  of  iron.  They  often  show 
no  trace  of  structure,  but  fiakes  will  be  met 
with  which,  on  very  careful  examination  with 
high  power,  show  passing  through  them  one  or 
more  distinct  hyphae. 

When  the  material  which  clings  to  the  copper 
gauze  screen  is  examined,  the  hyphal  character 
of  the  flakes  is  much  more  evident,  and  long, 
unbranched  threads  can  be  seen  possessing  a 
greater  or  less  amount  of  sheath.  Prof.  J. 
Campbell  Brown,  the  analytical  chemist  to  the 
water  department,  has  drawn  attention  to  this 
organism,  and  there  is  every  probability  that 
it  is  a  gelatinous  iron-forming  thread  fungus  of 
the  Cladothrix,  Leptothrlx,  Crenothrix  group. 
In  none  of  the  deposits  which  Professor  Boyce 
examined  has  he  been  able  to  detect  active 
growths  of  the  organism;  It  almost  invariably 
occurs  in  the  short,  irregular,  broken  fragments 
or  flakes  described  above.  A  most  remarkable 
feature  is  that  the  gelatinous  material  appears 
to  increase  with  age;  it  is  not  on  the  actively 
growing  fllaments  that  It  is  most  abundant,  but 
it  Is  thickest  on  the  broken  and  apparently 
dead  fragments.  As  regards  the  relation  of  the 
organism  to  the  iron  in  the  water  he  says  there 
are  numerous  examples  of  bacterial  activity 
leading  to  the  oxidation  of  dissolved  iron,  and 
a  group  of  organisms  have  been  called  "Iron" 
and  "Manganese"  bacteria  from  their  power  of 
producing  the  oxide  of  these  metals  from  the 
soluble  forms  dissolved  In  the  water.  T  this 
grcKip  Crenothrix  and  allied  thread  forms,  in- 
cluding the  present  one.  belong,  and  if  Wino- 
gradsky  Is  correct,  the  filament  absorbs  the 
soluble  iron  salt  and  deposits  the  oxide  in  its 
sheath. 

The  history  of  the  deposit  he  gives  as  fol- 
lows: "The  iron  fungus  grows  in  some  parts 
of  the  watershed,   fragments  are  carried  with 
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other  debris  into  the  lake,  and  they  fall  to  the 
bottom ;  other  larger  and  younger  threads  float 
in  the  water  of  the  lake  and  are  caught  on  the 
copper  gauze  strainer;  innumerable  small  frag- 
ments, however,  pass  through  the  strainer  into 
the  aqueduct,  and  gradually  collect  at  the  sides 
and  form  a  coat  on  the  brickwork,  wood  or 
iron  of  the  pipe.  Their  gelatinous  nature  facili- 
tates their  adhesion,  and  they  entangle  with 
them  all  kinds  of  other  debris,  as  sand,  diatoms, 
etc.  Not  all  the-  particles  are  deposited'  on  the 
sides  of  the  pipe  line;  some  pass  on  with  the 
water  into  the  reservoir  at  Oswestry,  and  no 
doubt  also  particles  are  continually  being  de- 
tached from  the  surface  of  the  aqueduct.  But 
the  filters  remove  them.  In  so  far  as  the  dark 
color  of  the  unflltered  water  is  due  to  the  pres- 
ence of  particles  of  the  dark  red  fungus  held  in 
suspension,  it  is  clear  that  the  mechanical  fil- 
tration will  help  to  remove  the  color.  But  the 
dark  tint  remains  after  the  particles  have  been 
removed,  this  color  being  due  partly  to  the 
presence  of  some  organic  coloring  matter,  and 
partly  to  the  presence  of  some  iron  compound 
in  solution." 

In  a  report  by  Dr.  Brown,  dated  December 
9,  1901,  the  deposits  in  the  Vymwy  aqueduct 
are  divided  into  three  kinds:  (1)  Incrustations 
derived  mainly  from  corrosion,  (2)  organisms 
growing  on  the  inner  surface,  and  (3)  accumu- 
lations of  debris  attached  to  these  organisms, 
both  mineral  and  organic. 

The  second  division  is  the  most  interesting 
one,  and  the  following  statements  from  Dr. 
Brown's  report  show  how  the  growth  takes 
place:  "When  a  protected  pipe  is  laid  down 
and  Vymwy  water  sent  through  it,  little 
masses  of  Jelly  begin  to  form  and  gradually 
enlarge  on  the  inside  surface  of  the  pipe.  In 
this  jelly  there  are  centers  of  growth — later 
there  are  growing  threads  which  lengthen  and 
twist.  The  older  portions  of  these  or  other 
threads  straighten  out  and  acquire  a  sheath, 
and  in  this  sheath  a  ferruginous  deposit  accu- 
mulates and  thickens.  I  presume  it  ultimately 
kills  the  older  end.  Certainly  the  tip  grows 
as  a  projecting  thread,  while  the  rest  becomes 
a  foxy-red  mass  of  inextricably  intertwined  fer- 
ruginous sheaths.  These  are  attached  to  the 
pipe,  but  portions  break  off  and  are  carried  for- 
ward from  the  tunnel  and  the  pipes  as  well  as 
the  lake.  The  successive  appearance  of  all 
these  forms  has  been  traced  in  the  experimen- 
tal pipes  at  Himant. 

"In  the  slime  are  black  particles  formed  of 
binozlde  and  other  oxides  of  manganese.  I 
have  come  to  the  conclusion  that  the  dark  man- 
ganese particles  grow  by  chemical  action  from 
the  materials  present  in  minute  proportions  in 
the  water.  Some  of  the  ferruginous  particles 
also  may  be  the  result  of  chemical  decompo- 
sition of  the  constituents  of  the  water,  but  a 
Tery  considerable  proportion  of  them  is  the 
resolt  of  the  accumulation  and  breaking  up  of 
the  old  organisms,  similar  in  principle  though 
dllTertng  in  detail  from  the  accumulation  of 
coral." 

Dr.  Brown  states  further:  "1  have  proved 
by  observation  and  experiment  that- the  Vymwy 
organisms  can  live  upon  organic  matter  in 
water  containing  no  iron,  while  if  iron  com- 
pounds  are  present  in  the  water,  ferruginous 
matter  is  deposited  in  their  sheaths.  In  Vym- 
wy there  is  no  ferrous  carbonate.  There  is  a 
aoluble  organic  compound  of  iron. 

"In  some  waters  having  some  of  the  charac- 
ters of  Vymwy  similar  growths  occur.  In  other 
waters  coming  from  similar  gathering  grounds, 
but  not  containing  the  organic  compounds  of 
Iron  found  In  Vymwy,  there  is  no  similar 
slime.  In  certain  waters  having  neither  Iron 
nor  acidity.  Imt  containing  peat,  there  is  no 
similar  slime.     Various   analyses  of  the  slime 


have  been  sent  in,  showing  great  variations  in 
the  proportions  of  silicious  and  clay  particles 
and  of  the  ferruginous  organic  debris.  There 
are  no  particles  of  peat  in  the  slime." 

A  number  of  schemes  have  been  proposed  to 
prevent  this  troublesome  growth  in  the  aque- 
duct between  Lake  Vyrnwy  and  Oswestry, 
among  which  a  system  of  screening  and  rough 
filtration  is  held  by  Mr.  Parry  to  be  most  prom- 
ising. The  subject  Is  of  so  much  importance 
that  it  occupies  the  larger  part  of  Mr.  Parry's 
1901  report,  from  which  the  preceding  account 
has  been  prepared.  He  hopes  to  explain 
shortly  at  greater  length  and  with  technical 
details  the  course  of  the  investigation  and  the 
conclusions  to  be  drawn. 


Concrete    Sewer    Construction    at    the    Chicago 
Clearing  Yards. 


The  switching  yards  of  the  Chicago  Trans- 
fer &  Clearing  Company,  southwest  of  the  city, 
occupy  some  4,000  acres  of  land  bounded  on 
the  north  and  south  by  63rd  and  79th  Streets 
respectively,  and  extending  westward  from  the 
city  limits  about  five  miles  to  the  Chicago 
Drainage  Canal.  This  territory  before  the  con- 
struction of  the  Clearing  Yards  was  almost  a 
dead  level,  at  a  general  elevation  of  about  27  Vi 
feet  above  Lake  Michigan  datum,  and  was  prac- 
tically without  natural  drainage.  At  the  ex- 
treme western  portion  of  the  land  there  is  a 
sudden  drop  in  elevation  of  about  15  feet  to 
the  old  Illinios  &  Michigan  Canal.  To  the  east 
there  is  a  slight,  almost  uniform  slope  to  the 
lake,  a  distance  of  about  ten  miles.  To  the 
north  and  south  there  is  no  natural  water- 
course within  a  range  of  some  miles.  As  a  pre- 
liminary operation  to  building  the  Clearing 
Yards,  it  was  decided  to  drain  the  whole  area 
and  to  raise  the  level  of  the  yard  site  about 
2%  feet  by  filling  in  with  sand.  The  construc- 
tion of  the  main  sewers,  which  were  of  con- 
crete laid  in  open  trench  which  for  over  a  mile 
averaged  24  feet  in  depth,  is  described  in  a 
paper  by  Mr.  E.  J.  McCaustland,  recently  print- 
ed in  the  "Transactions"  of  the  Association  of 
Civil  Engineers  of  Cornell  University,  from 
which  the  following  account  has  been  con- 
densed : 

It  was  decided  to  drain  the  entire  territory 
into  the  Illinois  &  Michigan  Canal,  this  being 
the  only  outlet  within  the  range  of  economic 
possibility.  After  a  consideration  of  the  con- 
ditions, Mr.  A.  W.  Swanitz,  chief  engineer  of 
the  company,  decided  to  use  concrete  for  every- 
thing 36  inches  in  diameter  and  over.  Broken 
stone  could  be  had  at  a  reasonable  figure  and 
in  unlimited  quantities,  while  brick  was  high 
and  deliveries  uncertain.  The  cost  of  labor  for 
concrete  construction  would  be  but  a  fraction 
of  the  cost  for  brick  construction.  Further- 
more, aside  from  the  question  of  first  cost  and 
facility  of  construction,  it  was  believed  that  a 
monolithic  main  of  large  diameter,  built  under 
proper  supervision,  would  prove  more  durable 
and  reliable  than  if  constructed  of  blocks;  that 
the  interior  of  such  a  main  would  present  less 
resistance  to  flow  in  time  of  flood,  and  would 
be  more  easily  kept  clean  by  the  extremely 
limited  dry  weather  flow. 

The  width  of  trenching  at  the  surface  varied 
from  14  feet  for  the  90-inch  to  7  feet  for  the 
3e-inch  mains.  The  excavation  on  the  entire 
line  of  concrete  main  was  done  by  steam  shovel, 
supplemented,  in  the  deeper  trenches  by  der- 
ricks operated  by  steam.  Two  styles  of  steam 
shovel  were  used  on  the  work,  one  a  75-ton  ma- 
chine made  by  the  Vulcan  Iron  Works  of  To- 
ledo, Ohio,  used  for  the  wider  and  deeper 
trenches,  and  the  other  a  lighter  machine  built 
by  the  Bucyrus  Company,  of  Milwaukee,  Wis.. 
The  excavation  was  mostly  in  a  blue  clay  con- 


taining occasional  small  water  seams  and  over- 
topped with  a  surface  layer  of  about  2  feet  of 
black  soil.  When  using  a  steam  shovel  sheeting 
and  bracing  can  be  put  in  place  only  after  the 
shovel  has  removed  all  material  within  reach 
and  is  ready  to  move  forward;  hence  such  a 
method  of  excavation  would  not  be  suitable  in 
cases  where  the  sheeting  must  be  carried  down 
with  the  excavation.  The  material  excavated 
was  deposited  upon  the  bank  alongside  the 
ditch,  except  for  a  few  thousand  yards  which 
were  dumped  from  the  shovel  bucket  directly 
on  flat  cars  and  used  for  filling. 

In  preparing  for  work  the  trucks  were  re- 
moved from  the  shovels  and  they  were  mounted 
on  heavy  timbers  crossing  the  trench  and  rest- 
ing on  sills  which  in  turn  were  borne  upon 
wooden  rollers  running  on  plank  runways.  The 
machines  were  thus  placed  in  the  most  ad- 
vantageous positions  for  work;  they  were 
moved  forward  by  their  own  engines  hauling 
in  a  cable  attached  to  a  dead-man  ahead.  The 
Vulcan  shovel  cut  the  larger  trench  to  a  depth 
varying  from  18  to  22  feet;  however,  a  reach 
of  more  than  20  feet  is  not  considered  wise  in 
hard  digging,  since  it  induces  excessive  stresses 
In  the  machine.  A  2-yard  bucket  was  first  used, 
but  it  was  found  that  better  progress  could  be 
made  with  a  smaller  one,  there  being  less  lia- 
bility of  overstraining  the  machine  and  caus- 
ing breakdowns. 

The  work  done  by  the  shovels  is  shown  in 
the  accompanying  table.  The  figures  are  close 
averages,  and  may  be  relied  upon  to  approxi- 
mate closely  the  amount  of  work  these  types 
of  shovels  may  be  expected  to  do  under  ordi- 
nary circumstances  where  there  is  little  trouble 
to  be  apprehended  from  caving.  On  some  days 
the  Vulcan  shovel  reached  a  figure  nearly  double 
the  average  given,  but  such  work  was  excep- 
tional. 

Dlam.   sewer,    In 90  and  84  48  42  36 

Length  trench,  ft 6,400     4,540     2,660     3,340 

Av.   width,   ft 12.5  8  7  6 

At.  depth,   ft 20  17  14  11 

At.  lin.  ft.  per  10  hrs.  69.8  98  85         120 

Av,  cu.  yds.  per  10  hrs.  640        500         310        300 

Note. — The  Vulcan  shovel  with  IMryard  bucket  was 
used  on  the  48,  84  and  90-lnch  sewers,  and  the  Bucy- 
rus shovel  with  %yard  bucket,  on  the  42  and  .'iOlnch 
sewers. 

The  deeper  trenches,  for  the  90  and  84-inch 
mains  were  cut  by  the  shovel  to  a  depth  of 
only  20  feet;  this  left  from  two  to  four  feet  to 
be  removed  from  the  bottom  by  some  other 
means.  The  removal  was  accomplished  by 
using  an  ordinary  swinging  boom  derrick 
mounted  on  a  turntable  directly  over  the  trench, 
with  a  boom  of  such  length  as  would  give  con- 
trol of  about  30  feet  of  ditch.  The  hoist  was 
operated  by  steam  and  all  the  movements  of 
boom  and  derrick  were  under  control  of  the  en- 
gineer. Usually  twelve  men  were  in  the  trench 
in  groups  of  four,  filling  the  buckets.  Four 
wooden  buckets  were  in  use,  holding  about 
two  yards  each;  three  of  these  were  in  the 
trench  at  all  times,  the  gangs  working  in  regu- 
lar order  so  as  to  keep  the  hoist  always  busy. 
The  buckets  were  rectangular  in  both  plan  and 
elevation,  and  consisted  of  a  bottom  and  three 
sides.  The  sling  for  the  bucket  consisted  of 
three  short  chains  attached  to  a  ring  which 
was  held  by  a  hook  to  the  hoisting  tackle,  one 
of  these  chains  being  provided  with  a  trip  hook 
for  dumping  the  bucket.  In  taking  out  a  4-foot 
bottom  for  the  90-inch  sewer,  working  in  a  hard 
blue  clay  where  the  invert  was  carefully 
trimmed  to  fit  the  external  form,  a  gang  of 
twelve  men  could  easily  complete  a  length  of 
100  feet  in  a  day  of  10  hours.  Very  little 
loosening  of  the  soil  with  the  pick  was  done; 
digging  with  good,  round-pointed,  short-handled 
shovels,  using  foot  irons,  was  more  effective. 
In  the  shallower  trenches  the  derrick  was  used 
only  to  remove  the  material  cut  out  in  shaping 
the  invert. 
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The  thickness  of  the  90  and  84-lnch  sewers 
was  12  inches;  of  the  48-lnch  sewer  10  inches, 
and  of  the  42  and  36-inch  sewers.  8  ipches.  A 
3/i-inch  coat  of  plaster  was  put  on  the  inside 
except  on  the  upper  quadrant.  The  concrete 
was  a  1:3:5  mixture,  proportions  by  volume. 
The  stone  was  a  clean  limestone  furnished  by 
the  Chicago  Crushed  Stone  Company,  and  was 
In  two  sizes  varying  from  1  to  2^^  inches  and 
%  to  1%  inches.  These  two  sizes  of  stone  were 
used  in  equal  proportions  at  first,  but  later  were 
)nixed  in  the  proportion  of  1  of  the  larger  size 
to  2  of  the  smaller.  The  sand  used  for  con- 
crete was  the  kind  known  in  Chicago  and 
vicinity  as  "torpedo"  sand.  It  is  in  reality  a 
very  fine  angular  gravel  with  an  admixture  of 
some  coarse  sharp  sand,  and  is  in  all  particu- 
lars a  first  class  material  for  concrete  work. 
The  stone  cost  delivered  about  80  cents  per 
cubic  yard,  and  the  sand  about  90  cents.  The 
cement  used  was  the  Illinois  Steel  Company's 
Steel  Puzzolan,  costing  fl.30  per  barrel  de- 
livered, and  passed  the  usual  tests  in  a  very 
satisfactory  manner. 

To  mix  the  concrete,  a  rotary  machine  was 
used,  the  type  being  that  with  horizontal  shaft 
and  radial  arms  or  knives  set  spirally  so  that 
a  revolution  of  the  shaft  would  not  only  mix 
the  material  thoroughly,  but  would  force  it  for- 
ward through  the  machine.  It  was  mounted 
on  a  flat  car  and  run  on  a  track,  used  as  a 
supply  track,  which  was  laid  along  the  line  of 
the  trench  as  the  work  progressed;  an  inde- 
pendent engine  with  upright  boiler,  mounted 
on  the  same  car,  furnished  the  motive  power 
for  the  operation  of  the  mixer.  Usually  the 
material  supply  train  was  made  up  with  the 
mixer  car  in  the  middle,  three  cars  of  stone  in 
front,  and  two  of  sand  and  one  of  cement  in 
the  rear.  An  ordinary  day's  run  would  use 
up  something  over  two  cars  of  stone  and  about 
one  and  one-half  of  sand.  A  60-ton  yard  en- 
gine was  kept  by  the  contractor  to  make  up  the 
supply  train  and  keep  the  mixer  as  near  as 
possible  to  section  under  construction.  Run- 
ways of  plank,  supported  on  detachable 
brackets,  were  arranged  along  the  side  and  at 
the  top  of  the  cars  containing  the  crushed  stone 
and  sand,  iron  body  wheelbarrows  were  used 
to  transport  the  material  to  the  mixer  and  the 
loading  of  the  barrows  was  made  to  cont'orm  as 
nearly  as  possible  to  3  cubic  feet  of  sand  and 
2'/^  cubic  feet  of  stone;  two  barrows  of  stone 
being  thrown  in  to  one  barrow  of  sand  and  one 
cubic  foot  of  cement  added.  The  proper  amount 
of  water  was  discharged  from  a  hose  under 
the  control  of  a  workman  and  the  whole  be- 
came thoroughly  mixed  in  passing  through  the 
machine.  The  operation  was  continuous,  and 
the  uniformity  of  incorporation  of  the  aggre- 
gate with  the  mortar  was  excellent 

The  concrete  was  deposited  by  transporting 
from  mixer  to  trench  in  wheelbarrows,  and 
dumping  through  open  chutes  to  the  bottom. 
Owing  to  the  long  drop  some  tendency  was  de- 
veloped for  the  larger  stones  in  the  aggregate 
to  become  separated  from  the  mortar.  It  was 
found,  however,  that  a  single  workman  with  a 
shovel  could  easily  restore  almost  perfect  homo- 
geneity by  a  few  well  directed  efforts  upon 
each  barrowful  as  it  was  dropped.  This,  of 
course,  was  a  most  important  detail  for  the 
inspector  to  keep  within  bounds;  and  it  is  be- 
lieved that  some  form  of  gravity  mixer  would 
be  more  satisfactory  for  such  deep  trench  work, 
and  much  cheaper  to  operate. 

The  bottom  of  the  trench  was  cut  to  the 
form  of  the  exterior  circumference  of  the  sewer 
ring  by  means  of  templets.  The  invert  was 
put  in  place  in  layers  and  tamped  until  free 
water  appeared  on  the  surface.  The  ring  was 
carried  up  on  the  sides  until  the  invert  occu- 
pied about  140  degrees  of  arc. 


The  centering  for  the  arch  was  carried  loose- 
ly on  ribs  made  circular  in  form  to  rest  on  the 
invert  and  with  allowance  for  the  lagging  over 
the  220  degrees  of  arc  above  the  invert.  The 
lagging  was  of  3x2-inch  material  in  16  or  12- 
foot  lengths,  the  edges  chamfered  to  give  radial 
joints.  The  strips  were  held  in  place  on  the 
ribs  by  a  3/16x2-inch  iron  band  passing  over 
them  at  the  end  ribs  and  bent  up  under  the  two 
outside  strips,  forming  a  hook  to  support  the 
lower  ones,  on  which  all  the  others  rested. 
When  the  centering  was  in  place  and  keyed  up 
tight  the  concrete  was  deposited  on  top  of  the 
finished  invert  and  carried  up  as  far  as  the 
proximity  of  the  trench  walls  would  justify. 
When  a  height  was  attained  beyond  which  the 
sides  of  the  trench  would  no  longer  serve  as  a 
form,  planks  were  inserted  and  braced  against 
the  trench  walls  until  the  arch  was  carried  up 
at  least  30  degrees  above  the  springing  line. 
Beyond  this,  form  was  preserved  by  use  of  a 
templet  at  the  forward  end  and  the  finished 
sewer  ring  at  the  rear. 

As  soon  as  a  length  of  arch  was  completed 
and  thoroughly  tamped,  all  form  planks  were 
removed  from  the  trench  and  a  light  covering 
of  surface  soil  was  deposited  over  the  green 
concrete  to  protect  it  from  the  wind  and  sun. 
The  centers  were  usually  removed  after  48 
hours.  This  was  easily  accomplished  by  swing- 
ing the  ribs  about  their  vertical  diameters  and 
removing  the  lower   strips  of  lagging  first. 

In  performing  the  work  the  contractor  fur- 
nished only  the  labor,  tools,  etc.,  all  materials 
being  supplied  by  the  company.  The  quantities 
and  prices  were  as  follows: 

Diam.   sewer,   In..  90           84           48           42  36 

Depth  trench,  ft .  .  24           22           17           14  11 

Length,    ft 5,400  1,000  4,540  2,660  3,340 

Cost  per  foot ?6.68  ?5.91  $3.57  $3.00  $2.30 

In  addition  to  this  main  concrete  sewer,  the 
contract  included  the  construction  of  about  5 
miles  of  vitrified  pipe  sewers  ranging  in  size 
from  8  to  33  inches,  together  with  the  necessary 
manholes  and  catchbasins,  which  were  of 
brick. 

The  backfilling  of  the  trenches  was  done  al- 
most entirely  by  machine.  A  derrick  of  the 
same  style  as  used  in  excavating  the  bottom, 
was  mounted  on  timbers  and  rollers  for  ease  of 
transport.  The  swinging  boom  was  long 
enough  to  reach  to  the  extreme  limit  of  the 
spoil  bank  when  the  machine  was  located  on 
the  opposite  side  of  the  trench.  The  derricTi 
was  operated  by  a  double  drum,  reversible 
hoisting  engine  with  upright  boiler,  mounted 
on  derrick  platform.  The  bowl  from  an  ordi- 
nary wheeled  scraper  was  fitted  with  a  bale  in 
front  to  which  a  cable  was  attached  by  which 
it  could  be  pulled  forward,  and  in  the  rear  a 
ring  was  fixed  to  which  a  light  steel  cable  Was 
attached.  This  cable  passed  around  a  sheave 
at  the  end  of  the  boom,  thence  to  the  engine 
drum  around  which  several  turns  were  taken, 
and  back  again  to  the  ring  in  scraper  bowl. 
This  cable  served  to  pull  the  scraper  back  to 
position  for  loading,  and,  being  endless,  served 
to  hold  the  bowl  into  any  position  as  desired 
by  the  engine  man.  Handles  were  fixed  to  the 
bowl  as  for  an  ordinary  drag  scraper.  Two 
men  at  these  handles  could  hold  the  bowl  in 
place  for  filling  and  the  engine  would  pull  it 
forward  until  filled.  When  this  was  accom- 
plished, and  the  load  drawn  forward  over  the 
trench,  the  endless  cable  was  held  taut  on  the 
drum  to  prevent  backward  movement  of  the 
scraper  and  a  slackening  of  the  pulling  rope 
would  dump  the  load.  This  machine,  with  two 
men  to  operate  it  in  addition  to  the  engineer 
and  fireman,  could  easily  handle  900  cubic 
yards  of  earth  per  day.  No  tamping  or  pud- 
dling of  backfilling  was  required.  This  ma- 
chine was  constructed  from  the  designs  of  Mr. 
John   Dowdle,  of  the  firm  of  Nash  £  Dowdle, 


of  Chicago,   the  contractors  for  the  construc- 
tion of  the  sewers. 

The  original  plans  for  the  work  were  pre- 
pared by  Messrs.  Alvord  &  Shields,  Chicago; 
and  Mr.  C.  W.  Hotchkiss  was  chief  engineer  of 
the  company  when  the  work  was  undertaken. 
Before  construction  began,  however,  Mr.  A.  W. 
Swanitz  was  made  chief  engineer,  and  Mr.  E. 
J.  McCaustland  principal  assistant.  It  is  stated 
that  the  plans  underwent  some  modification 
after  leaving  the  otRce  of  Alvord  &  Shields. 


Erection  of  the  Uganda  Railway  Viaducts. 

On  the  Uganda  railway  between  KlUndini  on 
the  east  coast  of  Central  Africa  and  Port  Flor- 
ence on  Lake  Victoria,  there  are  about  12,000 
lineal  feet  of  single-track  plate  girder  trestle 
viaducts  which  have  a  total  weight  of  about 
13,000,000  pounds  and  were  built  and  erected 
by  American  contractors.  The  spans  weigh 
about  the  same  as  the  towers  and  generally 
alternate  20  and  40  feet  in  length.  They  have 
two  lines  of  longitudinal  plate  girders  3  feet 
deep  and  about  8  feet  apart,  with  laterals  and 
angle-iron  sway-brace  frames  but  no  fioorbeams 
or  stringers.  The  track  rails  are  laid  directly 
on  the  cross-ties,  which  overhang  both  sides  of 
the  girders  and  carry  sidewalks  with  hand  rails 
on  both  sides  of  the  track.  The  towers,  20  feet 
long  and  40  feet  apart  in  the  clear,  each  have 
two  trestle  bents  with  columns  battered  in  the 
vertical  transverse  planes.  They  are  from  20 
to  120  feet  high  and  are  divided  into  panels  of 
20  feet  or  less,  by  longitudinal  and  transverse 
horizontal  struts  with  pin-connected  diagonal 
rods.  All  girders  and  compression  members 
have  field-riveted  connections  and  their  details 
conform  to  standard  American  practice,  as  ap- 
proved by  the  English  engineers.  The  tower 
columns  have  separate  short  masonry  piers, 
and   the  girders  are  seated  directly  on  their  caps. 

The  superstructure  was  erected  by  an  over- 
head steel  tower  traveler  with  two  70-foot 
booms  which  overhung  the  completed  struc- 
ture far  enough  to  assemble  a  tower  and  two 
spans  in  advance.  It  had  four  vertical  posts, 
9  feet  apart  transversely  and  38  feet  apart  lon- 
gitudinally, which  were  braced  together  as 
shown,  by  horizontal  struts  and  diagonals  on 
all  sides.  The  tower  was  about  40  feet  high 
over  all  and  traveled  on  a  9-foot  gauge  track 
with  the  rails  laid  on  transverse  8-inch  I-beams 
on  top  of  the  main  longitudinal  girders.  There 
was  a  single  16-inch  double-flange  wheel  under 
the  foot  of  each  vertical  post  with  its  axle  set 
in  cast  iron  journal  boxes  bolted  to  the  under 
sides  of  the  longitudinal  sills.  Transverse  sills 
were  omitted  to  give  clearance  through  the 
traveler  at  rail  level.  The  upper  part  of  each 
transverse  bent  had  two  panels  of  X-bracing 
and  the  vertical  posts  were  each  strengthened 
by  trussing  on  the  outside  which  also  served 
for  outriggers  to  lead  the  lines  which  swung 
the  derrick  booms  around  their  vertical  axes. 

The  intermediate  longitudinal  horizontal 
struts  were  9  feet  above  the  sills  and  braced 
to  them  with  zizgag  angles  virtually  forming 
trusses,  the  end  diagonals  of  which  were  con- 
tinued with  pin-connected  sleevenut  rods  to  the 
tops  of  the  vertical  posts.  Transverse  woodei 
beams  across  the  top  chords  supported  a  work- 
ing platform  for  the  hoisting  engine,  boiler, 
coal,  water  and  about  ten  tons  of  ballast  for 
counterweight.  There  were  complete  lateral 
systems  of  horizontal  transverse  struts  and  X- 
braces  in  the  planes  of  the  top  chords  and  of 
the  tops  of  the  vertical  posts,  all  the  members 
being  composed  of  single  angles  with  field- 
riveted  or  bolted  connections.  The  vertical 
posts  and  principal  struts  were  made  of  pairs 
of  channels  latticed,  with  jaw  connections  or 
double  gusset  plates. 
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Elaeh  of  the  forward  vertical  posts  served  as 
a  mast  for  a  derrick  boom  which  had  a  hori- 
zontal pivot  through  a  riveted  foot-block  re- 
volving on  a  vertical  pin  which  took  bearing 
in  the  top  and  bottom  cover  plates  of  the  pro- 
jecting end  of  the  sill.  The  boom  was  made  in 
three  sections  of  nearly  equal  length,  which 
were  spliced  together  with  flange  cover-plates, 
shop-riveted  to  the  end  of  one  section  to  form 
Jaws  which  were  field-riveted  or  bolted  to  the 
other  section.  The  end  sections  were  tapered, 
but  the  middle  section  was  straight  and  could 
be  omitted  and  the  end  sections  spliced  to- 
gether without  it  to  make  a  shorter  and  pro- 
portionately stronger  boom.  The  links  to  re- 
ceive the  tackles  were  attached  to  eye  bolts 
through  the  tops  of  the  masts,  and  were  set 
between  pairs  of  plates  riveted  across  the  end 
of  the  boom  and  secured  there  by  pins.  The 
lead  line  from  the  hoisting  tackle  passed  over 
a  sheave  set  inside  the  boom  near  its  upper 
end.  The  upper  transverse  struts  projected  6 
feet  on  each  side  of  the  traveler  and  bad  yokes 


track  was  laid  on  it  between  the  traveler  rails, 
and  the  members  were  run  out  on  it  to  the  last 
completed  span  and  through  and  under  the 
traveler,  where  there  was  a  clearance  IV^  feet 
wide  and  10^4  feet  high  which  enabled  the  cars 
to  deliver  directly  to  the  derrick  booms. 

According  to  "Indian  Engineering,"  between 
the  Kikuyu  summit  and  the  Great  Rit't  Valley 
there  are  eight  viaducts  from  120  to  780  fest 
long  and  from  32  to  85  feet  high  which  were 
erected  by  a  traveler  of  different  construction. 
It  also  was  an  overhead  traveler,  had  a  60- 
foot  fixed  overhang  and  was  apparently  built 
entirely  of  timber  except  the  diagonal  tie  rods. 
It  had  two  longitudinal  trusses  about  10  feet 
high,  30  feet  long  and  10  feet  apart,  which 
were  each  mounted  on  two  double-flange  wheels 
at  each  end.  At  the  forward  end  of  the  trav- 
eler two  masts  about  35  feet  high  were  seated 
on  the  bottom  chords  of  the  trusses  and  over- 
hung their  ends  about  5  feet  at  the  top.  They 
were  guyed  to  the  kneebraced  ends  of  a  trans- 
verse strut  about  18  feet  long  on  the  top  chord 


Test  of  a  Concrete  Slab  Reinforced  with  Expanded 

Metal. 

By  (),   W.  f'onnet,  Asst.  City  Kng.,  Baltimore. 
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Steki.  Tkavelkr  for  Krecting  Viaducts  on  Uganda  Hah.road. 


on  vertical  pivots  at  the  ends  to  receive  guy 
lines  led  In  any  direction.  The  rear  ends  of 
the  lower  sills  were  clamped  to  the  erected 
girders  to  afford  an  estimated  reaction  of  10,- 
000  pounds  against  upward  pull  when  the  trav- 
eler was  in  service.  The  weight  of  the  com- 
pleted traveler  was  about  40,000  pounds  and  it 
bad  a  capacity  of  20,000  pounds,  enabling  it  to 
handle  a  5-ton  longitudinal  girder  at  the  ex- 
tremity of  each  boom. 

The  steel  work  for  twenty-seven  viaducts  was 
manufactured  at  the  Pencoyd  shops  of  the 
American  Bridge  Company,  and  arrived  at  Port 
Kilindini  about  45  days  after  shipment.  It  was 
erected  by  Mr.  N.  P.  Jarrett  and  seven  bridge 
erectors  sent  from  the  shops  to  do  the  derrick 
work  and  assembling,  with  from  200  to  300  na- 
tives to  rivet  and  perform  labor.  Steel  der- 
ricks were  shipped  with  the  viaducts  and  were 
first  set  up  to  unload  the  materials  and  after- 
wards their  b'wms  were  taken  for  the  traveler. 
As  fast  as  the  viaduot  was  erected  a  material 


of  the  trusses  and  had  back-stays  to  the  rear 
ends  of  the  bottom  chords.  The  tops  of  the 
masts  were  connected  by  a  horizontal  strut  and 
had  diagonal  rods  to  the  ends  and  intermediate 
points  of  60-toot  inclined  fixed  booms,  which 
were  continuations  of  the  forward  diagonal 
braces  in  the  trusses.  The  booms  were  king- 
post trussed  on  the  under  side  between  the 
intermediate  guy  and  the  traveler.  Each 
boom  had  two  tackles  suspended  from  the  end 
and  two  from  the  foot  of  the  intermediate 
diagonal,  and  there  were  two  tackles  suspended 
from  the  head  of  each  mast.  The  tackles  were 
operated  by  windlassep  on  a  floor  laid  across 
the  top  chords  of  the  traveler  trusses,  under 
which  there  was  clearance  lor  the  viaduct 
members  to  be  delivered  on  trucks  on  a  nar- 
row gauge  track  between  the  traveler  rails. 
They  were  unloaded  by  the  mast  tackles  and 
fleeted  out  and  lowered  to  position  by  the  boom 
tackles.  Views  of  the  bridges  during  erection 
are  given  in  the  journal  mentioned. 


In  connection  with  plans  to  replace  wooden 
floors  on  some  bridges  in  Baltimore,  it  was  de- 
cided to  make  a  test  to  destruction  of  a  6-inch 
concrete  slab,  reinforced  with  expanded  metal. 
The  result  of  the  test  is  such  as  to  be  of  gen- 
eral interest  and  was  made  as  follows: 

Two  15-inch  I-beams  about  6  feet  long  were 
placed  on  top  of  two  stout  wooden  trestles 
about  8  feet  above  the  ground  and  fastened 
rigidly  3  feet  apart  center  to  center  by  two 
2xl2x35-inch  plank  4  feet  apart  and  by  two 
%-inch  bolts  just  inside  the  plank. 

A  form  was  made  of  1-inch  plank  such  that 
the  concrete  would  be  6  inches  thick  for  a 
width  of  21%  inches,  having  a  bearing  on  the 
lower  flange  and  finishing  V/>  inches  above  the 
top  of  the  I-beams.  The  concrete  was  thor- 
oughly rammed  in  between  the  form  and  1- 
beams  and  brought  up  to  the  proper  position 
of  the  expanded  metal,  which  was  then  laid 
across  the  top  of  the  beams  and  bent  down  4 
inches  in  the  center.  A  piece  of  3-inch  water 
pipe  5%  Inches  long  was  placed  on  end  in  the 
center  of  the  slab  and  forced  through  one  of 
the  meshes  of  the  expanded  metal   down  onto 


Test  Block  of  Concrete. 

the  form,  so  that  the  top  of  the  pipe  finished 
%  inch  below  the  top  of  the  concrete  slab. 
The  concrete  was  then  filled  in  to  the  required 
thickness.  The  sheet  of  expanded  metal  used 
was  No.  16  gauge  steel,  with  2V!-inch  mesh  and 
was  4  feet  long  in  the  direction  of  across  the 
beams  by  3  feet  in  the  other  direction. 

The  concrete  was  composed  of  one  part 
American  Portland  cement  (Nazareth),  two 
parts  clear  fine  river  sand  and  four  parts  of 
crushed  gneiss  stone  of  a  size  to  pass  through 
a  l'/-;-inch  ring  down  to  %-inch  stone.  After 
the  concrete  had  set  for  seven  days  the  form 
was  removed  and  on  the  twenty-eighth  day  the 
test  was  made. 

A  washer  of  Georgia  pine  12  inches  square 
and  3  inches  thick  was  laid  directly  over  the 
hole  in  the  center  of  the  slab,  and  an  iron 
washer  4  inches  in  outside  diameter  was  placed 
on  top  of  the  wood;  a  2-inch  bolt  with  a  hook 
on  the  lower  end  was  put  through  these  and 
held  by  a  nut.  Four  strands  of  a  %-inch  wire 
cable  were  suspended  from  the  hook  and 
passed  around  six  iron  gutter  plates  5  by  6 
feet  8  inches  and  %  inch  thick.  On  these 
plates   timbers   and   plank    were   arranged   on 
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which  street  paving  blocI<  were  piled  until  the 
bolt  pulled  a  hole  through   the  concrete. 

After  about  20  tons  had  been  put  on,  three 
minute  cracks  began  to  show  on  the  under  side 
of  the  slab,  radiating  from  the  center  in  prac- 
tically straight  lines  towards  the  corners  of  the 
slab.  These  did  not  increase  perceptibly  as  the 
load  was  increased,  and  there  was  no  deflec- 
tion of  the  top  of  the  slab  before  it  failed.    ' 

When  the  slab  failed  the  bolt  pulled  through 
carrying  a  conical  shaped  mass  of  concrete 
with  it  and  tearing  the  expanded  metal  apart. 
The  hole  in  the  top  of  the  slab  was  elliptical  in 
shape,  about  8x11  inches,  while  at  the  bottom 
it  was  more  nearly  square  and  about  20  inches 
on  a  side.  The  total  concentrated  load  on  the 
bolt  at  the  time  of  failure  was  28  tons. 

The  test  was  perhaps  more  severe  than  could 
ever  happen  on  a  bridge,  as  the  pavement 
would  distribute  the  load  more  than  the  wash- 
ers did,  for  in  fact  the  iron  washer  crushed  its 
way  into  the  wood  over  an  inch,  so  that  the 
wood  did  not  distribute  the  load.  The  iron 
pipe  through  the  slab  probably  weakened  it 
from  the  neutral  axis  downward. 

As  loads  of  five  tons  on  one  wheel  are  rare, 
this  would  give  a  factor  of  safety  of  between 
5  and  6.  All  of  the  conditions  of  construction 
for  this  test  can  be  duplicated  in  practice. 


New  Repair  Shops  of  the  Rhode  Island  Suburban 
Railway. 


The  accompanying  cuts  illustrate  the  ar- 
rangement of  shops  which  were  recently  erect- 
ed by  the  Rhode  Island  Suburban  Railway  Com- 
pany at  Providence,  R.  I.  It  is  the  purpose  of 
the  company  to  use  these  shops  for  repairs  to 
the  rolling  stock  of  the  street  railway  system  of 
Providence  and  vicinity,  which  embraces  the 
Union  Railroad,  the  Pawtucket  Street  Railway 
and  the  Rhode  Island  Suburban  Railway.  This 
system  includes  about  270  miles  of  track,  some 
25  miles  of  which  are  on  private  right  of  way. 

It  will  be  readily  understood  that  such  a  sys- 
tem is  equipped  .with  sufficient  rolling  stock  to 
require  large  capacity  in  the  repair  department. 
The  shops  are  located  on  a  triangular  lot  be- 
tween   main    and    branch    tracks    of   the    New 


The  shops  front  on  a  suburban  thoroughfare 
in  a  good  residential  section,  and  an  effort  has 
been  made  to  develop  a  building  which  in  the 
character  of  its  contour  and  general  lines 
would,  with  due  regard  to  utility  and  economy, 
produce  a  structure  at  once  expressive  of  its 
purpose  and  pleasing  to  the  eye.  This  has 
been  accomplished  by  more  than  the  usual  re- 
gard on  the  part  of  the  engineers  for  the  strict- 
ly architectural  features  of  the  structure.  The 
building  has  a  frontage  of  390  feet  along  Crans- 
ton Street,  which  is  80  feet  wide,  and  a  general 
depth  of  270  feet  back  from  the  street.  The 
main  portion  along  the  street  is  of  sufllcient 
height  to  give  the  desired  architectural  effect, 
and    is    built   without    a    basement.     The    rear 


handling  of  heavy  equipment  and  allows  much 
flexibility  in  the  arrangement  of  the  shops. 
The  floors  are  granolithic  throughout,  and  the 
only  wood  used  is  in  the  roof  planking,  doors 
and  windows.  The  shops  have  been  in  use  by 
some  of  the  departments  for  several  months, 
and  a  noticeable  result  of  this  use  is  the  excel- 
lence of  the  granolithic  floors  which  appear  to 
stand  great  abuse  without  damage.  The  car 
pits  in  the  equipment  shop  and  paint  shop  have 
brick  walls  on  the  exterior  sides  and  brick 
piers  between  tracks.  These  piers  support  the 
tracks  and  intermediate  platforms,  but  allow 
communication  between  the  pits.  The  tracks 
in  the  shops  are  laid  on  concrete  without  cross 
ties,  and  consist  of  tee  rails.  Am.  Soc.  C.  E.  sec- 
tion, 60  pounds  per  yard. 

In   the  equipment  shop   there   is  a  transfer 
table  capable  of  handling  a  double   truck   car 
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Plan  of  Repair  Shops. 


40  feet  long  over  all.  The  table  tracks  are 
raised  about  4  inches  above  the  floor,  and  track 
skids  on  the  table  facilitate  the  use  of  same  and 
permitted  the  construction  of  a  level  floor 
throughout  the  shop.  The  tracks  in  the  paint 
shop  are  connected  by  curves  and  switches,  and 
due  provision  has  been  made  for  transfer  of 
cars  from  one  shop  to  another. 


Oronitz  Coping 


Scale 
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Cboss-Section  of  the  Refaib  Shops  of  the  Rhode  Island  Sububbam  Railway. 


York,  New  Haven  &  Hartford  Railroad.  This 
advantageous  situation  has  rendered  it  feasible 
to  arrange  for  steam  railroad  sidings,  on  the 
rear  of  the  lot  which  has  been  laid  out  as  a 
roatl  department  yard  for  the  street  railway 
company.  Derricks  have  been  provided  for 
handling  heavy  material,  and  tracks  have  been 
run  into  the  basements  of  the  building  for  di- 
rect handling  of  smaller  stock.  Sufficient 
driveways  have  been  provided  for  teams,  and 
all  parts  of  the  shops  are  accessible  to  such 
traffic.  All  supplies  can  thus  be  conveniently 
received,  and  these  facilities  proved  of  great 
service  during  the  construction  of  the  building. 


wings  are  not  so  high  and  have  a  basement 
which  is  lighted  by  windows  on  two  sides. 

The  shops  include  the  following  departments 
and  are  laid  out  so  that  there  may  be  proper 
harmony  in  the  relation  of  one  department  to 
another:  equipping  shop,  winding  room,  ma- 
chine shop,  paint  shop,  paint  stock  room,  wood 
working  shop,  general  stock  room,  toilet  room, 
locker  room,  tool  room,  sash  room,  office,  and 
upholstery  room. 

The  riveted  steel  roof  trusses  have  been 
specially  designed  as  to  strength  so  that  reason- 
able loads  may  be  hung  from  them  by  means 
of   chain   hoists.     This   greatly   facilitates   the 


The  buildings  are  heated  by  the  Indirect  hot 
blast  system.  Near  the  rear  of  the  building  is 
located  a  Bigelow-Manning  vertical  tubular 
boiler  from  which  steam  is  conveyed  through 
asbestos-covered  piping  to  the  heating  cham- 
ber situated  on  the  second  floor  over  the  toilet 
and  locker  rooms  and  practically  in  the  center 
of  the  shops.  Two  fans  of  special  design 
force  the  warmed  air  from  the  heater  through 
galvanized  piping  to  the  various  rooms  of  the 
shops.  This  piping  varies  in  diameter  from  5 
feet  near  the  chamber  to  6  inches  at  the  vari- 
ous outlets,  which  are  usually  located  on  the 
inside  of  the, outer  walls  of  the  building  about 
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7  feet  abore  the  floor  lerel,  each  being  provided 
with  a  hand  damper.  The  outlets  are  placed 
about  ii  feet  apart  so  that  the  warm  air  is 
freely  distributed  through  the  rooms.  The  fan 
apparatus  is  in  duplicate  and  the  fans  are 
operated  by  two  motors  constructed  to  run  at 
varying  speeds,  which  give  at  least  four  varia- 
tions in  the  amount  of  hot  air  that  may  be 
supplied.  The  main  ducts  are  located  under 
the  roofs  of  the  building  and  are  gauged  to  de- 
liver the  air  at  the  outlets  with  practically  a 
uniform  velocity.  The  system  has  proved  sat- 
isfactory, and  during  the  cold  weather  of  the 
past  winter  all  of  the  shops  have  been  kept  at  a 
suitable  temperature.  This  system  was  de- 
signed and  installed  by  Westinghouse,  Church, 
Kerr  &  Company  of  New  York. 

The  large  number  of  windows  on  all  sides  of 
the  building  together  with  the  monitors  in  the 
roof  provide  efficient  illumination.  The  ceil- 
ings of  the  shops  are  equipped  with  a  sprin- 
kler system  installed  by  the  General  Fire  Ex- 
tinguisher Company  of  Providence,  and  fire 
hydrants  are  located  on  three  sides  of  the 
building  a  short  distance  away  in  the  yard. 

The  general  stock  room  is  fitted  with  racks 
for  a  proper  handling  and  storage  of  the  vari- 
ous kinds  of  supplies.  There  is  a  second  floor 
over  the  stock  room  and  an  office  for  other  pur- 
poses. A  second  floor  can  also  be  put  in  over 
the  winding  room  and  other  rooms  on  the  front 
of  the  building  if  the  capacity  of  the  shops  be- 
come inadequate.  The  shops  have  been 
equipped  with  modem  machinery  and  tools  and 
such  of  the  machinery  and  tools  from  the  com- 
pany's old  shops  as  were  in  good  condition. 
The  machines  are  belted  to  shafting  driven  by 
electric  motors,  the  current  for  which  is  ob- 
tained from  the  main  power  station  located  in 
another  part  of  the  city.  The  shops  are  fitted 
with  small  traveling  cranes  and  armature,  car 
body  and  truck  hoists  located  at  various  points. 

The  shops  have  been  equipped  under  the 
direction  of  Mr.  W.  D.  Wright,  the  company's 
superintendent  of  equipment.  Mr.  Geo.  B.  Fran- 
cis, M.  Am.  Soc.  C.  E.,  until  recently  chief  engi- 
neer, devised  and  supervised  the  execution  of 
the  project,  the  drawings  for  which  were  pre- 
pared in  his  office  under  the  direction  of  Mr. 
Joseph  H.  O'Brien,  Assoc.  M.  Am.  Soc.  C.  E., 
assistant  engineer.  The  contractors  for  the 
building  were  Horton  &  Hemenway  of  Provi- 
dence. 


Plumbing  in  the  Carnegie  Residence,  New  York. 


The  new  residence  of  Mr.  Andrew  Carnegie, 
on  Fifth  Avenue,  between  90th  and  91st  Streets, 
New  York,  Is  a  large  four-story  and  basement 
building  which  occupies  the  entire  west  end  of 
the  block  between  the  streets  mentioned.  A 
description  of  the  general  features  of  the  water 
supply  system  and  diagrams  showing  the  ar- 
rangement of  the  pumps,  tanks  and  filters  and 
the  location  of  the  principal  lines  of  water 
mains  in  the  basement  were  published  in  The 
Engineering  Record  of  July  5.  These  indicated 
the  general  arrangement  and  operation  of  the 
plant  for  the  water  supply  and  ■  showed  the 
coimectlonB  to  the  pumps,  tanks  and  filters  in 
the  conventional  way  indicated  on  the  contract 
drawings.  The  piping  is  extensive  and  rather 
elaborate  and  great  pains  have  been  taken  to 
arrange  it  neatly  and  symmetrically,  and  to 
make  the  connections  with  directness  and  sim- 
plicity. The  valves  have  been  grouped  so  far 
as  possible  close  together  so  that  they  can  be 
easily  controlled,  and  are  placed  in  order  where 
their  use  and  sequence  is  easily  understood. 
The  principal  groups  are  for  the  pump  and 
filter  supplies,  the  cold-water  distribution  and 
the  hot-water  heating,  supply  and  return,  which 
are  illustrated  by  the  accompanying  sketches. 


intended  to  supplement  the  general  plans  given 
in  the  previous  article. 

Provision  is  made  for  a  very  large  daily  con- 
sumption of  water  which  is  drawn  from  two 
separate  street  mains  and  is  used  for  domestic 
purposes,  fire  service,  steam  boilers,  hose  wash- 
ing, lawn  sprinkling  and  spraying  the  trees 
and  shrubbery  in  the  extensive  lawns  and  gar- 
dens.    Water    for   domestic   purposes   and    the 


Supply.  ^ 


cident  or  alterations  to  any  part  of  the  plant. 
Branches  lor  sill  cock  lines,  hose  connections 
and  flush  pipes  for  the  fresh  air  inlets  are  taken 
from  the  street  supplies  inside  the  meters,  be- 
yond which  they  are  run  on  the  high  basement 
ceiling  to  the  filter  room  which  has  its  de- 
pressed floor  at  the  same  level  as  that  of  the 
adjacent  boiler  and  pump  rooms,  about  8  feet 
below  that  of  the  basement  and  10  feet  below 
the  level  of  the  street  sewer.  This  gives  a 
,  height  of  about  16  feet  to  the  ceiling  and  affords 
ample  headway  for  the  pipes  to  run  above  the 
filters  and  the  tall  suction  tanks.  The  room 
has  no  windows,  is  lighted  by  electric  lamps 
and,  having  its  walls  faced  with  white  glazed 
bricks  and  .all  the  tanks  coated  with  white 
enamel  paint,  presents  a  neat  and  airy  appear- 
ance.  The  tanks  and  filters  are  arrangpd  around 


Coi.n- Water   Pressure  Tanks. 
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Basement  Supply. 
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Connections  to  Filters  and 
Suction  Tanks. 

steam  heating  boilers  is  flitered  and  distributed 
under  a  street  pressure  of  about  20  pounds  and 
under  a  direct  pump  pressure  of  55  pounds. 
The  former  is  intended  to  supply  normally  all 
fixtures  below  the  second  story  and  the  latter 
to  supply  all  fixtures  above  that  level,  but  both 
are  constructed  with  duplicate  apparatus  and 
cross-connected  so  as  to  be  interchangeable  and 
prevent  any  interruption  of  service  through  ac- 


D  .nhng  Wc&cr  Filters 


the  sides  of  the  room  and  in  a  curved  alcove 
as  indicated  in  the  general  plan  which  accom- 
panied the  previous  articles,  and  the  center  of 
the  room  is  unobstructed  except  by  the  auxil- 
iary hot  air  pump  and  furnace  which  is  in- 
stalled there.  All  the  pipes  are  suspended  by 
long  rods  from  the  steel  ceiling  beams,  but  at 
a  sufficient  height  to  provide  ample  head  room 
beneath   them,  and  are  arranged    in  the  same 
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horizontal  plane.  All  the  supply  and  delivery 
pipes  are  brought  in  adjacent  parallel  lines  to 
the  center  of  the  room,  and  thence  that  from 
the  Fifth  Avenue  main  is  branched  to  the 
double  filter  intended  to  supply  normally  the 
street  pressure  system.  Vertical  inlet  and  out- 
let pipes  are  run  down  near  the  wall  and  con- 
nections made  in  the  usual  manner  to  the  oper- 
ating valve  at  the  bottom  of  the  filter.  The 
filter  for  the  pump  pressure  service  is  similar- 
ly connected  and  the  supplies  to  both  are  cross- 
connected.  The  delivery  pipes  from  both 
filters  are  cross-connected,  and  the  one  from 
the  Fifth  Avenue  service  is  branched  to 
a  pipe  with  valved  inlets  to  the  tops 
of  the  two  vertical  50-inch  suction  tanks, 
12     feet     high.       The     tanks     have     cross-con- 
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escape  through  the  manhole  and  were  so  suffo- 
cating that  the  men  could  remain  inside  only 
a  short  time  at  once.  The  pre&sure  tanks  are 
set  low  and  are  in  the  corner  of  the  room  so 
that  it  is  necessary  to  have  a  special  door 
through  the  wall  on  one  side  to  give  access  to 
the  manhole  in  the  outside  tank. 

The  principal  connections  are  made  with  ver- 
tical pipes  screwed  into  the  cylindrical  shell, 
and  all  of  them  are  on  the  under  side  on  the 
center  line  except  those  for  the  air-equalizing 
pipe,  which  are  on  top.  The  inlets  and  the 
emptying  pipes  are  near  the  front  ends  of  the 
tanks,  and  the  water  equalizing  pipe  and  the 
outlets  are  near  the  middle  points.  The  outlet 
pipes  are  connected  with  a  double  T  to  the  4- 
inch  header,  made  up  of  T's  and  nipples.  It 
is  set  horizontally  near  the  floor,  and  from  it 
the  distribution  lines  are  run  vertically  to  the 
ceiling  and  thence  taken  to  the  feet  of  the  riser 
lines  for  the  different  groups  of  fixtures.  The 
two  tanks  are  intended  to  operate  together  and 
all  their  principal  valves  are  normally  open 
but  can  be  closed  so  as  to  cut  out  either  tank 
and  maintain  complete  service  with  the  other 
one.  It  is  intended  to  have  the  upper  parts 
of  the  tanks  always  filled  With  air  to  provide 
an  expansion  cushion  and  prevent  water  ham- 
mer, and  gauge  glasses  nearly  60  inches  high 
are    provided    to    show   the   water    level.     The 
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nected  outlet  pipes  on  the  front  side  near  the 
bottom  from  which  a  4-inch  suction  main  is 
carried  under  removable  cast-iron  floor  plates 
to  the  pumps.  On  top  of  each  tank  there  is 
set  vertically  a  check  valve  with  an  inside  ball- 
float  connected  to  it  in  such  a  manner  that  if 
the  water  is  pumped  out  faster  than  it  enters 
from  the  Alters  it  will  fall  and  the  opening  of 
thfi  valve  will  prevent  the  formation  of  a 
vacuum  in  the  top  of  the  tank. 

The  house  pumps  deliver  directly  to  a  pair 
of  horizontal  cylindrical  pressure  tanks  seated 
in  cast-iron  saddles  on  brick  piers  on  the  base- 
ment floor.  These  tanks,  like  the  suction  tanks, 
were  intended  to  be  galvanized  inside,  but  as 
this  was  found  to  be  impracticable  they  were 
painted  instead,  and  great  diflilculty  was  caused 
from  the  fumes  of  the  paint,  which  could  only 


bottom  inlets  of  the  gauge  glasses  are  connected 
by  a  horizontal  cross  pipe  from  which  a  small 
pressure  pipe  is  run  to  a  regulator,  which  au- 
tomatically controls  the  operation  of  the  pumps 
so  as  to  maintain  a  constant  pressure  of  about 
5.5  pounds  in  the  tanks  and  throughout  the 
distribution  system.  A  supply  of  compressed 
air  in  the  tops  of  the  tanks  is  provided  by 
Quimby  electric  pumps  which  are  valved  to  in- 
ject a  portion  of  air  with  the  regular  water 
supply.  If  too  much  air  accumulates  in  the 
tanks  it  can  be  drawn  oft  through  pet  <ocks 
not  shown  in  the  diagram,  and  the  pump  can 
be  arranged  so  as  to  deliver  less  air  with  the 
water. 

The  tinned  copper  hot-water  tanks  are  sus- 
pended from  the  ceiling  beams,  as  indicated 
In  the  sketch,  by  vertical  screw  rods  with  pipe 


sleeves  against  which  the  flanges  of  the  saddle 
bands  are  screwed  up  tight  so  as  to  hold  them 
rigidly  in  place.  This  secures  the  tanks  ver- 
tically, and  the  connections  of  short  stiff  pipes, 
which  are  screwed  Into  the  reinforced  shells, 
brace  them  firmly  in  transverse  and  longitudi- 
nal directions.  During  the  winter  steam  for 
the  interior  brass  coils  is  supplied  from  the 
main  boilers  installed  for  the  radiator  system. 
In  summer  these  boilers  will  not  be  In  service 
and  an  independent  small  boiler  enclosed  in 
a  setting  of  fire  bricks  faced  with  glazed  white 
bricks  is  provided  to  operate  the  domestic  hot- 
water  system.  Both  steam  supplies  are  con- 
nected to  a  horizontal  longitudinal  pipe  over 
the  tanks  and  are  controlled  by  Johnson  ther- 
mostats having  valves  operated  by  pneumatic 
diaphragms  with  air  compressed  by  a  special 
electric  pump  arranged  to  be  started  ami 
stopped  automatically  by  the  variations  of 
pressure  in  the  receiver. 

There  is  a  vertical  outlet  from  the  upper  side 
of  each  tank  which  is  connected  to  the  dis- 
tribution header.  A  gate  valve  in  the  center 
of  the  header  separates  the  street  and  pump 
pressure  tanks,  but  may  be  opened  to  put  both 
under  the  same  pressure  if  necessary.  Seven 
short  vertical  pipes  are  connected  to  the  street 
pressure  end  of  the  header  and  ten  to  the 
pump  pressure  end,  and  at  the  ceiling  all 
terminate  in  T's  with  a  pipe  In  one  direction 
to  the  foot  of  the  riser  line  and  one  in  the 
opposite  direction,  which  Is  carried  down  the 
face,  of  the  adjacent  wall  and  is  valved  to  a 
waste  pipe  to  provide  for  the  emptying  of  any 
line  without  interfering  with  any  other  line. 
Safety  valves  are  set  at  the  ends  of  the  header 
to  discharge  any  steam  or  excess  pressure,  and 
have  drip  pipes  terminating  over  funnels  con- 
nected to  the  same  waste  pipe,  which  is  trapped 
below  the  fioor  and  discharges  Into  an  open 
sink. 

Return  circulation  pipes  from  above  the 
highest  fixtures  on  the  different  lines  are  run 
between  and  parallel  to  the  supply  pipes  on 
the  basement  ceiling;  they  are  carried  down 
the  face  of  the  wall  with  the  waste  pipes  and 
are  branched  horizontally  to  enter  the  return 
circulation  header  under  the  tanks,  near  which 
they  are  valved  so  as  to  enable  the  lines  10 
be  cut  out  for  repairs.  The  return  header, 
like  the  supply  header,  has  a  middle  gate  valve 
dividing  it  into  pump  and  street  pressure  ends 
corresponding  to  the  tanks  and  connected  with 
them  by  the  upper  ends  of  emptying  pipes 
which  are  valved  into  the  waste  pipe. 

The  large  number  of  parallel  pipes  suspended 
from  the  ceiling  are  symmetrically  arranged 
with  unions,  valves,  T's,  etc..  In  straight  lines 
and  present  an  attractive  appearance.  Where 
they  turn  at  right  angles  to  go  to  opposite 
sides  of  the  house  the  angles  have  their  vertices 
in  the  same  diagonal  line,  giving  the  effect  of 
a  regular  miter  joint  which  is  very  workman- 
like. Some  of  the  pipes  are  supported  on  simple 
cross-bars  made  of  a  length  of  horizontal  pipe 
with  vertical  hangers  reaching  to  the  upper 
side  of  the  ceiling  beams  and  supported  from 
them  with  cross  pieces  through  T's  at  their 
upper  ends.  In  other  cases  the  horizontal  pipes 
are  over  instead  of  under  the  supported  lines  and 
have  ordinary  double  yoke  standards  screwed 
into  them  and  engaging  the  pipes.  In  many 
cases  the  pipes  are  screwed  down  on  top  of 
nari'ow  boards  laid  between  the  flanges  of  a 
4-iiuh  horizontal  channel  web  down,  which  is 
suspended  from  the  ceiling  by  vertical  screw 
rods  through  the  ends.  Care  is  taken  to  pro- 
vide eflScient  support  for  all  pipe  lines.  AH 
water  pipes  are  carried  from  the  ceiling  and 
sewer  pipes  are  carried  from  the  ceiling  or 
are  supported  on  piers  of  white  enameled  brick 
built  up  from  the  cellar  floor  10  feet  apart. 
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AH  fiitures  In  the  house  have  their  exposed 
piping,  traps,  valves  and  all  other  metal  work 
made  of  white  metal,  which  is  also  used  for 
the  legs  and  corners  of  sinks  and  wash  stands, 
for  floor  strainers,  escutcheon  plates,  towel 
racks,  brackets,  etc.  In  the  basement  and  in 
the  servants'  rooms  in  the  fourth  floor  the 
white  metal  is  polished  and  is  not  plated: 
elsewhere  it  is  silver  plated.  All  sinks,  even 
for  the  refrigerator  wastes  and  tell-tales  in 
the  basement,  are  made  of  porcelain.  In  the 
scullery  and  kitchen  there  are  extra  large  sinks 
with  white  marble  wall  slabs  above  them  and 
large  white  marble  countersunk  floor  slabs.  The 
two  scullery  sinks  are  set  5  feet  apart  and  the 
space  between  them  and  at  each  end  is  covered 
by  drip  boards  hinged  to  fold  up  vertically 
against  the  wall.  Bach  siuiv  has  a  large  Tucker 
grease  trap  and  is  provided  with  hot,  cold  and 
drinking  water. 

A  handsome  12x20-foot  bathroom  is  provided 
in  the  basement  for  the  engineer.  It  has  mosaic 
floor  and  white  marble  wainscot  8  feet  high 
and  all  trim  and  mouldings  are  of  white  marble 
to  the  exclusion  of  all  woodwork,  except  for  the 
doors.  At  one  end  three  wash  basins  are  set 
in  a  long  white  marble  slab,  with  a  plate  glass 
mirror  in  the  wall  above  it.  In  the  opposite 
end  of  the  room  there  are  two  water  closets 
with  white  marble  partitions  and  three-quarter 


lain  bath  tub  and  sitz  bath  and  two  wash  basins 
with  separate  tables,  one  of  them  being  fitted 
with  a  swinging  shampoo  shower  which  has 
supply  pipes  rising  from  the  tops  of  the  hot 
and  cold  water  faucets.  In  one  corner  of  the 
room  a  separate  enclosure  extends  to  the  ceiling 
tor  the  water  closet. 

The  owner's  bath  room  is  similar,  but  some- 
what smaller,  and  has  only  one  wash  basin;  all 
tne  guests'  bathrooms  have  the  water  closets 
enclosed  by  walls  reaching  to  the  ceiling  and 
forming  separate  inner  rooms.  One  of  the 
guests'  toilet  rooms  is  provided  with  a  white 
metal  large  size  needle  bath  with  shower  and 
liver   sprays   which    is   set   in   an   alcove   with 


ceived  through  both  faucets  full  open  under 
maximum  pressure.  In  the  fourth  story  there 
is  one  bathroom  for  the  women  servants  and 
another  for  the  men  servants.  Each  has  two 
wash  basins  in  a  white  marble  slab,  with  a 
marble  back  and  countersunk  floor  slab.  There 
are  two  water  closets  and  a  bath  tub  enclosed 
with  6-foot  white  marble  partition  slabs  with 
oak  doors,  and  in  the  women's  room  there  is  a 
slop  sink.  In  most  cases  the  slop  sinks  are  in 
separate  closets  and  all  are  supplied  with  drink- 
ing water  which  is  delivered  through  a  special 
faucet  attached  to  and  just  above  the  long 
braced  spout  for  the  hot  and  cold  water  to  the 
sink  and  for  filling  pails,  etc.     In  the  butler's 
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length  screen  doors  of  dark  polished  oak  with 
dull  bronze  locks  and  hinges.  Adjacent  to  the 
water  closets  white  marble  partition  slabs  as 
high  as  the  wainscot  enclose  a  porcelain  bath 
tub  with  a  shower  and  a  duck  curtain  on  a  rod. 
The  bathroom  has  a  full  length  solid  oak  door 
glazed  with  frosted  gloss. 

The  boudoir  bathroom  is  alx)ut  20  feet  square 
with  a  white  marble  floor  In  parquetry  pattern 
and  white  marble  wainB<:ot  6  feet  high.  The 
upper  part  of  the  walls  Is  finished  in  white  and 
the  large  windows  and  wall  mirrors  combine  to 
give  a  very  bright  and  airy  appearance  not 
often  found  In  such  rooms.     There  is  a  porce- 


white  marble  partition  slabs  and  shallow  floor 
basin  and  is  screened  in  front  by  a  white  duck 
curtain.  There  is  a  third  family  bathroom, 
and  a  special  bathroom  and  kitchen  or  pantry 
for  the  nursery,  and  there  is  a  small  bath- 
room for  the  seamstress.  This  room  is  limited 
in  size  by  the  pipe  shaft  and  only  con- 
tains a  4-foot  tub,  a  wash  basin  and  a  water 
closet  without  enclosing  partition,  l)ut  the  char- 
acter of  the  fixtures  and  their  quality  corre- 
spond with  the  others  described.  All  bath  tubs 
are  provided  witn  3-inch  overflows  and  wastes 
which  are  tested  to  insure  their  capacity  to 
discharge  the  water   faster  than  it  can  be   re- 
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pantry  and  nursery  pantry  there  are  large 
single  and  double  sinks  which,  with  their 
tables,  are  lined  and  covered  with  copper,  sil- 
ver plated,  and  are  supplied  with  hot  and  cold 
water  and  drinking  water  through  high  goose- 
neck swing  faucets. 

The  storm  water  from  the  cellar  areas  around 
the  building,  the  wastes  from  the  engineer's 
and  drip  sinks,  the  emptying  pipes  from  the 
hot  water,  suction  and  pressure  tanks,  the  drips 
from  the  relief  valves  and  the  drainage  from 
the  floor  strainers  are  connected  in  one  5-inch, 
four  4-inch,  two  3-inch  and  one  2-inch  cast-iron 
pipes  under  the  cellar  floor  and  drained  into  a 
tank  under  the  pump  room  floor  and  about  10 
feet  below  the  level  of  the  street  sewer.  It  is 
4  feet  wide,  6  feet  deep  and  12  feet  long  with 
a  li^-foot  sump  at  one  end.  It  has  12-inch 
brick  walls  and  a  concrete  bottom  surfaced  with 
bricks  set  edgeways.  It  is  lined  with  Alberene 
stone  slabs  1  inch  thick,  and  is  covered  with 
flat  brick  arches  supported  by  I-beams  4  feet 
apart.  It  has  two  24-inch  cast-iron  manhole 
covers  and  a  1-inch  perforated  brass  pipe  for 
washing  down  the  walls. 

The  tank  is  automatically  emptied  by  two 
improved  centrifugal  pumps  made  by  the  Law- 
rence Machine  Company.  They  are  specially 
made  of  bronze  or  composition  metal  and  have 
a  capacity  of  100  gallons  each  per  minute: 
Each  pump  has  a  3-horse-power  direct-coupled 
electric  motor  on  the  same  bed  plate  and  is 
guaranteed  to  work  noiselessly.  The  pumps  are 
controlled  by  tinned  copper  ball  floats  operat- 
ing electric  switches  which  start  or  stop  them 
when  the  tank  is  full  or  empty.  The  3-inch 
suction  pipes  are  provided  with  continuous  ser- 
vice foot  valves  and  steam  primers.  The  3-inch 
discharge  pipes  are  trapped  into  the  4-inch 
sewer  pipe  at  the  boiler  room  ceiling.  The 
suction  pipes  have  gate  valves  which  may  be 
closed  to  allow  the  pumps  to  empty  the  blow- 
off  tank. 

Special  provision  was  made  for  the  subsoil 
drainage  of  the  site  of  the  house  and  the  ad- 
jacent grounds.  The  cellar  excavation  and  ex- 
cavations under  the  moat  and  gardens  were 
filled  1  foot  deep  with  broken  stone,  in  which 
3  and  4-inch  lines  of  unglazed  agricultural 
drain  pipes  were  laid  with  open  joints.  These 
lines  are  connected  with  Y-branches  in  lines  of 
vitrified    sewer    pipes    with    cemented    joints 
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which  in  turn  discharge  into  cast-iron  pipes 
with  lead  joints,  which  are  run  to  the  street 
sewers.  After  the  pipes  were  laid  the  area 
outside  the  house  was  baclifilled  with  selected 
earth  and  the  moats,  terraces  and  gardens  were 
constructed. 

Messrs.  Babb,  Cook  &  Willard  are  the  ar- 
chitects and  Mr.  William  Paul  Gei-hard  is  the 
hydraulic  and  sanitary  engineer  of  this  resi- 
dence and  grounds.  Mr.  James  Armstrong  is 
the  contractor  for  the  plumbing  and  Mr.  Charles 
T.  Wills  is  the  contractor  for  the  sub-surface 
drainage  system. 


The  Economic  Need  of  Technical  Education. 

lOxtracts  from  a  pnper  by  Victor  C.  Alderson,  Dean  of 

ArmoiU'   Institute  of  Technology   In   the   "Journal"  01 

the  Western  Society  of  Engineers. 


Most,  if  not  all.  recent  improvements  in  edu- 
cational methods  in  this  country  have  been 
purely  academic  or  philosophic;  they  have  been 
evolved  by  musing  in  the  library,  or  perhaps 
from  class-room  experience;  but  none  of  them 
have  resulted  from  a  close  acquaintance  with 
the  real  conditions  of  the  industrial  and  busi- 
ness warfare  into  which  the  student  enters 
when  he  leaves  the  school.  The  so-called 
"systematical  development"  given  to  young 
people  is  but  a  twentieth-century  way  of  train- 
ing a  "jack-of-all-trades."  The  one  thing  need- 
ful will  not  come  from  teachers'  conferences, 
nor  county  institutes,  nor  the  august  meetings 
of  school  superintendents,  for  the  attendants  at 
these  assemblages  have  not,  and  cannot  get 
from  their  experience,  the  proper  point  of  view. 
Educators  of  to-day  should  break  out  of  the 
circle  in  which  they  are  traveling  and  look  at 
matters  from  a  new  point  of  view.  This  should 
be  from  the  vantage  ground  of  the  factory,  the 
workshop,  the  railroad  or  the  counting-room;  it 
should  be  industrial  and  commercial  rather 
than  academic.  The  practical  needs  of  every- 
day workers  should  be  considered,  after  a  scien- 
tific study  of  conditions  at  present  existing. 

With  advancing  civilization,  with  the  luxuries 
of  yesterday  becoming  conveniences  to-day  and 
necessities  to-morrow,  with  our  products  going 
to  far-away  lands  in  competition  with  local 
goods,  with  competition  becoming  sharper  day 
by  day,  with  the  margin  of  profit  becoming 
steadily  narrower,  it  is  found  necessary  to  seek 
new  lines  of  economy.  In  the  accurate  appli- 
cation 01  the  laws  of  science,  an  almost  limit- 
less field  is  open.  Mere  practice,  no  matter 
how  long  continued,  cannot  long  avail  against 
theory  followed  by  intelligent  application.  A 
stupid  fireman  can  burn  up  the  profits  of  his 
establishment  by  ignorant  firing;  an  engine- 
man  was  recently  discovered  running  an  engine 
for  no  other  purpose  than  to  get  exhaust  steam 
to  heat  his  building.  He  was  a  "practical  man 
of  long-experience."  A  soap  manufacturer  who 
had  depended  upon  the  "knack"  of  one  work- 
man for  many  years  nearly  went  into  bank- 
ruptcy when  the  man  died,  for  no  one  else 
seemed  to  have  the  requisite  "knack";  but  the 
employment  of  a  trained  chemist  without  the 
"knack"  regained  for  him  his  lost  business.  A 
large  railroad  company  recently  saved  more 
than  half  a  million  dollars  in  six  months  by 
equipping  a  laboratory  in  connection  with  its 
machine  shops  and  putting  in  charge  a  techni- 
cally trained  man — one  who  could  unite  theory 
wfth  common  sense.  The  present  age  has  truly 
been  called  the  age  of  science,  but  with  this 
designation  the  story  is  only  half  told.  Pure 
science  to  be  of  the  greatest  value  must  be  ap- 
plied. The  application  of  science  to  industry 
has  made  this  the  age  of  technical  education; 
it  has  changed  many  of  the  conditions  of  life 
and  has  given  rise  to  new  problems,  the  solu- 
tion of  which  depends  in  a  high  degree  upon 
men  who  have  received  a  technical  education. 


A  dozen  years  ago  the  introduction  of  manual 
training  was  always  preceded  by  a  spirited  con- 
troversy; to-day  its  value  is  generally  conceded 
and  its  introduction  is  becoming  fairly  common. 
Not  only  is  it  incorporated  into  the  high  school 
curriculum,  but  it  is  fast  going  where  it  espe- 
cially belongs — into  the  graded  schools,  as  an 
organic  part  of  educational  training.  In  an- 
other dozen  years  the  necessity  for  advocating 
manual  training  will  probably  have  ceased. 
What  new  features  will  be  advanced  to  take  its 
place?  What  new  element  in  educational  prog- 
ress will  be  demanding  recognition?  In  all 
probability  it  will  be  secondary  technical  edu- 
cation. Leaving  out  of  consideration  the  two 
extremes — unskilled  labor  at  the  foot  of  the 
educational  ladder  and  those  professions  at  the 
top  which  demand  a  preliminary  college  train- 
ing— there  are  many  vocations  in  the  middle 
ground  for  which  a  technical  training  is  neces- 
sary. This  broad  field  has  been  cultivated  very 
little  in  this  country.  England,  France,  Hol- 
land, Belgium,  Germany,  Austria  and  Switzer- 
land have  all  done  more  than  we  have,  and  it 
may  not  come  amiss  to  examine  the  system  of 
technical  education  in  one  of  these  countries. 

Switzerland  is  best  known  to  Americans  as 
a  region  of  mountain  scenery,  but  it  is  an  ob- 
ject lesson  for  us  in  a  manner  not  yet  fully 
recognized.  The  natural  conditions  under 
which  the  Swiss  people  have  struggled  for  the 
past  six  hundred  years  have  been  so  burden- 
some and  their  industrial  success  so  pro- 
nounced, that  Switzerland  is  to-day  the  best 
of  the  European  countries  in  which  to  study 
the  close  relation  which  exists  between  the 
technical  education  of  the  masses  of  the  people 
and  national  industrial  prosperity. 

Like  the  United  States,  Switzerland  has  no 
national  school  system.  The  constitution  of 
the  federation  allows  the  Federal  Government 
to  establish  a  polytechnicum,  a  federal  uni- 
versity and  other  institutions  of  higher  instruc- 
tion or  to  subsidize  such  local  schools  as  may 
be  selected.  Provision  for  elementary  instruc- 
tion must  be  made  by  the  several  cantons,  but 
the  Federal  Government  in  most  cases  subsi- 
dizes these  cantonal  schools.  There  is  no  Fed- 
eral university,  but  six  cantonal  universities 
exist  at  Basel  (founded  In  1460),  Zurich  (1835), 
Berne  (1834),  Geneva  (1873),  Fribourg  (1889), 
and  Lausanne  (1891).  The  polytechnicum  at 
Zurich  (founded  in  1854)  is  supported  entirely 
by  the  Federal  Government.  The  school  cov- 
ers the  higher  scientific  and  technical  fields  in 
a  most  thorough  manner.  For  accuracy  of  in- 
struction, completeness  of  equipment,  and  high 
professional  standard,  it  is  the  peer  of  any 
technical  school  in  Europe.  With  a  most  com- 
plete cement-testing  laboratory;  a  mechanical 
laboratory  covering  every  possible  demand  that 
can  be  made  upon  it;  with  a  department  of 
electricity  equipped  regardless  of  expense; 
with  extensive  departments  of  chemistry,  for- 
estry and  agriculture;  with  a  new  department 
devoted  to  the  testing  of  building  material 
alone,  it  is  evident  that  the  Federal  Govern- 
ment has  provided  liberally  for  the  most  ad- 
vanced instruction  in  technical  lines.  There 
seems  to  be  no  fear  in  the  minds  of  the  Swiss 
that  a  man  can  be  too  scientific,  or  that  too 
deep  a  study  of  the  scientific  basis  of  industrial 
questions  is  possible. 

Next  below  the  Zurich  Polytechnicum  are 
three  technica,  or  technical  schools,  offering 
less  theory  and  more  practice,  and  relating  their 
work  more  closely  to  the  trades  and  industries. 
One  is  located  at  Bienne;  the  second,  at  Winter- 
thur,  is  noted  all  over  Europe  for  the  thorough- 
ness of  its  instruction  and  the  success  of  its 
graduates;  the  third  is  at  Burgdorf,  where  Pes- 
talozzi  taught  his  first  school  and  where  Froebel 
at  one  time  was  developing  his  philosophy  of 


education.  This  group  of  technical  schools 
gives  scientific  character  to  the  entire  Swiss 
system  of  technical  education. 

The  trade  and  industrial  schools — to  be  care- 
fully distinguished  from  the  group  first  de- 
scribed— have  been  established  to  teach  the 
homely  trades,  and  are  a  conspicuous  feature 
in  the  educational  and  industrial  life  of  Switz- 
erland. They  are  found  in  every  canton,  and 
are  intended  to  make  the  local  induBtries  more 
successful. 

Swiss  education  is  the  result  of  no  single 
philosophy,  no  one  method,  no  selfish  utilitarian 
object;  It  has  not  been  dominated  by  social 
reformers  nor  by  mere  theorists;  it  is  a  com- 
posite type,  the  result  of  many  conflicting  views 
and  necessities.  Throughout  the  entire  system 
can  be  seen,  however,  an  attempt  to  solve  the 
problem  of  the  relation  between  education  and 
industrial  prosperity.  This  point  of  view  is  the 
one  thing  needful  in  developing  our  own  sys- 
tem of  technical  education,  and  the  one  Idea 
which  we  can  best  borrow  from  the  Swiss. 
With  them  no  valuable  feature — either  cultural 
or  technical — is  ignored.  Each  branch  of 
knowledge  Is  prized  according  to  its  value  as 
discipline  or  as  a  distinct  aid  in  professional  or 
industrial  pursuits.  Their  object  is  not  only 
to  train  men  and  women  for  their  vocations, 
but  to  build  up  new  industries  or  at  least  to  ex- 
tend and  strengthen  those  already  established. 

Technical  education  in  this  country  is  a  prod- 
uct of  the  last  quarter  of  a  century.  The  first 
legislation  which  gave  a  decided  impetus  to 
this  form  of  education  for  the  American  youth 
was  the  Morrill  Land  Grant  Act  of  1862.  This 
act  granted  public  land  to  the  several  States, 
apportioning  30,000  acres  for  each  Senator  and 
Representative,  to  be  devoted  solely  to  the  ad- 
vancement of  instruction  in  the  agricultural  and 
mechanic  arts.  The  full  effect  of  this  act  was 
not  felt  until  after  the  beginning  of  the  last 
quarter  of  the  century,  when  there  was  estab- 
lished in  almost  every  State  a  school  to  carry 
out  the  purpose  of  the  act.  From  that  time  on 
the  growth  of  technological  education  was  re- 
markable, whether  we  consider  the  actual  out- 
lay upon  material  equipment,  the  increased 
number  of  students,  the  constantly  improved 
methods  of  instruction  or  the  continued  ele- 
vation of  the  standard  of  instruction.  This 
great  advance  came  from  a  general  acceptance 
of  the  view  that  industry  needed  the  aid  and 
assistance  which  comes  from  technical  train- 
ing. With  this  change  of  industrial  demands 
came  the  needed  supply  in  the  form  of  young 
men  trained,  not  in  the  classic  halls  of  some  fa- 
vored university,  but  in  the  workshops  and  the 
laboratories  of  institutes  of  technology.  These 
men  are  educated  to  understand  the  funda- 
mental principles  of  science  not  merely  in  their 
broad,  general  aspect,  but  in  every  matter  of 
practice,  detail  and  application.  They  supply, 
to  only  a  limited  extent,  however,  the  needs  of 
modern  industry,  since  they  furnish  merely  the 
highest  grade  of  workers,  as  does  the  Zurich 
Polytechnicum  and  the  technica  at  Winterthur, 
Bienne  and  Burgdorf.  They  furnish  a  techni- 
cal training  not  for  the  many,  but  only  for  the 
few.  What  should  be  done  for  the  great  army 
of  workers  in  our  industries,  who  need  at  once 
the  skill  of  the  mechanic,  together  with  suffi- 
cient intelligence  and  training  to  imderstand 
the  directions  of  the  professional  engineers 
above  them?  Their  number  is  legion.  At  the 
present  time  this  country  makes  little  or  no 
adequate  provision  for  their  Instruction.  This 
is  the  realm  of  secondary  education. 

In  considering  so  radical  a  measure  some  im- 
portant features  should  be  emphasized  In  order 
to  avoid  misapprehension.  The  main  idea  in 
such  a  plan  would  be  to  take  a  boy  just  gradu- 
ating from  the  grammar  school  and  give  him 
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a  good  secondary  education,  together  with  a 
training  on  one  or  more  technical  or  trade 
lines.  Such  a  scheme  would  be  unsuccessful  if 
the  school  were  to  be  maintained  on  the  usual 
high  school  lines  of  to-day;  it  would  necessitate 
a  highly  elastic  or  elective  plan  of  operation, 
because  no  individual  could  successfully  study 
all  the  subjects  offered.  The  routine  courses 
in  physics,  chemistry,  mathematics  and  draw- 
ing would  necessarily  be  much  shortened;  but 
every  progressive  teacher  knows  that  much  of 
these  subjects,  as  at  present  taught,  is  of  little 
value  in  strictly  technical  pursuits.  Much  of 
the  laboratory,  drafting-room  and  testing  work 
now  done  by  the  technical  colleges  could  be 
incorporated  Into  the  courses,  and  we  should 
have  technical  high  schools  as  real  "people's 
colleges."  There  can  be  no  reasonable  doubt 
that  our  technical  education  in  the  United 
States  is  weakest  in  this  spot. 

In  our  high-grade  institutes  of  technology  we 
are  training  the  commissioned  officers  of  our 
industrial  army,  but  the  great  mass  of  non-com- 
missioned officers  and  privates  are  left  uncared 
for.     As  indicated  in  the  report  of  the  Carnegie 
committee,  technical  education  may  be  said  to 
run  parallel  with  the  general   lines  of  educa- 
tion,  and   be   divided    into  three   parts,   corre- 
sponding to  the  grammar,  high  school  and  col- 
lege grades  of  the  established  system.       The 
lowest  grade  is  generally  picked  up  in  the  shop 
by  boys  without  special  training,  who  have  had 
merely  a  grammar  school  education.     It  is  rep- 
resented in  Switzerland  by  the  Sunday,  holiday 
and  evening  schools  for  artisans.     It  develops 
the  "practical  man."     The  highest  grade  is  rep- 
resented   by   the    polytechnicum   and   technica 
in  Switzerland   and   by  technical  colleges  and 
institutes  of  technology  in  this  country.     These 
represent  the  phase  of  technical  education  that 
demands  thorough  knowledge  of   mathematics 
and  the  sciences,  and  is  distinctly  professional 
in  character.     Between  these  two  extremes  lies 
the    region    of    secondary  technical  education 
which  is   represented    in    Switzerland    by    the 
trade    school    and    the    specialized     technical 
school.     In  the  United  States  it  is  represented 
by  more  or  less  feeble  efforts  in  a  few  trade 
schools,   in   a  limited  number  of  private  insti- 
tutions aimed  to  help  the  workingmcn.  and  in 
night  schools.     Besides  these  instrumentalities 
there  is  another,  arisen  only  within  the   past 
few  years,  which  for  pure  bigness  eclipses  all 
other   efforts — the    schools   of   correspondence. 
While  our  educators  have  been  discussing  mere 
theories  and  methods  and  have  been  building  a 
Chinese  wall  about  their  so-called  superb  school 
systems,  shutting  out  all  who  were  too  large  to 
walk  through  the  narrow  gateways  which  they 
themselves  had  made,  private  enterprise  has 
discovered  that  half  a  million  young  Americans 
outside  the  walls  were  hungry  for  a  technical 
education.       When    the    history    of    education 
shall  have  been  written,  no  greater  reproach 
will    rest    upon   the    educators  of  this  decade 
than  thfeir  failure  to  hear  the  call  of  this  riiul- 
titude  for  an  education  suited  to  their  needs. 
If  the  farmer's  son  can  secure  at  the  State  uni- 
versity  free   Instruction   in    scientific   agricul- 
ture, what  good  reason  is  there  for  depriving 
the  son  of  a  mechanic  from  securing  free  in- 
struction in  engineering  practice,  machine  tool 
work,  or  any  other  Industrial  calling,  at  the 
city  technical  high  school?    We  should  follow 
the  example  of   Switzerland  and,   recognizing 
Uie    dependence    of   national    prosperity    upon 
technical  education,  set  about  the  task  of  pro- 
viding an  education  for  all  classes  of  workers 
salted    to    their    lives.       The    technical    high 
Bchool,  If  properly  equipped  and  put  in  close 
relationship   with    the   trades    and    industries, 
will  satisfy  this  national  need ;  It  will  not  be  a 
copy  of  the  Ehiropean  trade  school,  but  rather 


an  adaptation  of  the  trade  school  which  will  be 
in  harmony  with  American  thought  and  Ameri- 
can educational  ideals. 

Industrial  warfare  is  not  a  new  idea,  but  its 
sociological  effect  in  giving  impetus  to  tech- 
nical education  during  recent  years  is  note- 
worthy. We  are  familiar  with  martial  warfare. 
Our  newspapers  for  the  past  few  years  have 
been  teeming  with  reports  of  battles,  of  war- 
fare, of  disease  and  death  as  the  concomitants 
of  war.  But  in  the  midst  of  all  this  clamor 
there  has  been  going  on — largely  unknown  and 
unnoticed — the  most  bitter,  the  most  relentless 
war  in  the  history  of  the  world;  a  war  not  "for 
territory,  not  for  naval  nor  military  glory,  but 
for  wealth,  for  industrial  supremacy — a  contest 
of  brain  with  brain,  skill  with  skill,  economy 
with  economy,  technical  training  with  techni- 
cal training.  It  is  only  another  example  of  the 
"struggle  for  existence."  The  war  in  South 
Africa  or  the  Philippines  is  less  fatal  to  the 
workingman  than  the  ceaseless  competition  of 
similar  workingmen  in  other  countries.  It  is 
this  unremitting  rivalry  between  workers  of 
the  same  class  the  world  over  that  makes  tho 
cultivation  of  the  workingman's  powers  by 
means  of  technical  education  an  absolute  ne- 
cessity. That  nation  that  neglects  to  equip  its 
workmen  with  the  armament  of  industry — tech- 
nical education — will  surely  be  defeated  and 
become  a  decaying  nation.  These  workers 
should  receive  immediate  and  thoughtful  at- 
tention, for  they  are  the  bone  and  sinew  of 
successful  national  and  industrial  life.  That 
they  should  be  technically  trained  through  the 
medium  of  the  technical  high  school  is  at  the 
present  time  the  greatest  economic  need  of  the 
American  people. 


Trade  Publications. 


The  DeMan  system  of  fireproof  construction 
has  a  number  of  special  features  of  which  the 
most  generally  interesting  is  a  concrete  beam 
system  with  a  reinforcement  of  steel  bars.  The 
cross-section  of  the  metal  varies  with  the  load- 
ing and  design  of  beam  or  floor,  but  the  bars 
are  always  given  twists  every  2  to  4  inches 
which  form  shoulders  that  anchor  the  strips  in 
the  concrete.  Full  descriptions  of  this  and 
other  features  of  the  system,  tables  for  com- 
puting the  strength  of  the  work,  and  illustra- 
tions of  buildings  where  it  has  been  employed 
are  given  in  an  80-page  book  published  by  the 
American  Fireproofing  &  Cement  Construction 
Co.,  1135  Broadway,  New  York.  The  company 
has  also  prepared  a  catalogue  illustrating  in 
colors  a  variety  of  tiles  about  8  ins.  square  and 
1  in.  thick  used  for  floors  in  buildings,  private 
sidewalks  and  like  situations. 

A  beautifully  printed  book  entitled  "How 
Best  to  Heat  Our  Homes"  has  been  issued  by 
the  Gurney  Heater  Mfg.  Co.,  Boston.  It  de- 
scribes the  general  features  of  steam  and  hot 
water  heating,  and  explains  the  general  con- 
struction of  the  company's  warming  apparatus. 

A  type  of  reinforced  concrete  flooring  has 
been  introduced  by  W.  N.  Wight  &  Co.,  160 
Fifth  Ave.,  New  York.  It  is  called  the  lock- 
woven  system  from  the  high-carbon  steel  fabric 
forming  the  reinforcement  of  the  concrete,  de- 
scribed in  a  circular  recently  prepared  by  the 
firm. 

A  paint  called  "Galvanum"  has  been  pre- 
pared particularly  for  covering  galvanized  iron 
and  steel.  It  is  made  in  two  shades  only,  dark 
lead  and  stone  drab,  but  can  be  given  another 
coat  of  any  desired  color.  The  makers,  the 
Goheen  Mfg.  Co.,  Canton,  O.,  have  issued  a 
pamphlet  giving  references  to  a  number  of 
large  users  of  it. 

A  system  of  piling  recently  introduced  in  the 


Middle  States  is  constructed  by  placing  a  steel 
core  inside  a  tapered  sheet  iron  shell  and  driv- 
ing this  like  a  wooden  pile.  The  core  is  then 
withdrawn  and  the  shell  filled  with  concrete, 
steel  rods  being  embedded  in  the  concrete  if 
lateral  strength  is  desired.  The  system  is  de- 
scribed in  a  pamphlet  issued  by  the  Raymond 
Concrete  Pile  Co.,  Merchants'  Loan  &  Trust 
Bldg.,  Chicago. 

The  Coffin  Valve  Co.,  Neponset;  Boston, 
Mass.,  has  prepared  a  useful  illustrated  folder 
concerning  standard  foot  valves  from  6  to  48 
inches  in  size. 

A  successful  test  of  a  garbage  cremator  for 
use  in  private  and  public  buildings  was  recent- 
ly made  in  New  York  under  the  direction  ot 
Mr.  Morgan  J.  Cragin,  285  East  43d  St.,  Chi- 
cago. The  device  has  a  coal  grate  under  a 
water-tube  grate  on  which  the  garbage  is  incin- 
erated. The  tube  grate  is  used  as  a  water 
heater  if  desired.  The  apparatus  is  fully  de- 
scribed in  a  pamphlet  published  by  Mr.  Cragin, 
which  also  gives  a  list  of  many  Chicago  build- 
ings where  it  is  used. 

An  automatic  circuit-breaker  has  been  de- 
signed by  the  Westinghouse  Electric  &  Mfg.  Co. 
for  use  in  charging  automobile  storage  bat- 
teries. Its  purpose  is  to  protect  the  battery 
automatically  against  overcharging,  and  its 
construction  and  use  are  explained  in  an  illus- 
trated circular  which  every  user  of  an  electric 
automobile  will  find  of  interest. 

Several  months  ago  Dr.  F.  A.  C.  Perrine, 
president  of  the  Stanley  Electric  Mfg.  Co.,  read 
an  interesting  general  paper  on  the  power 
plants  of  the  Pacific  Coast  before  the  New 
York  Electric  Society.  It  has  recently  been 
published  in  an  elaborately  illustrated  pam- 
phlet which  will  prove  valuable  to  all  who  de- 
sire to  become  acquainted  with  the  notable 
plants  of  that  section.  Copies  can  be  obtained 
from  Ray  D.  Lillibridge,  170  Broadway,  New 
York. 

A  catalogue  of  drawing  instruments,  paper, 
inks,  surveying  instruments  and  similar  sup- 
plies has  been  issued  by  Williams.  Brown  & 
Earle,  918  Chestnut  St.,  Philadelphia.  Special 
attention  is  paid  to  transparent  cloths  and 
special  drawing  boards. 

A  pamphlet  has  been  issued  by  the  American 
Air-Compressor  Works,  26  Cortlandt  St.,  New 
York,  describing  the  general  features  of  its 
steam  and  power  compressors,  vacuum  pumps, 
receivers  and  air-lift  plants.  Tables  of  sizes 
are  given  and  rules  for  setting  up  compressors. 

A  52-page  album  of  excellent  views  of  con- 
crete structures  with  a  reinforcement  of  twist- 
ed steel  rods  has  been  published  by  the  Aber- 
thaw  Construction  Co.,  8  Beacon  St.,  Boston. 
The  illustrations  show  bridges,  buildings, 
power  plants  and  industrial  plants  built  wholly 
or  in  part  of  reinforced  concrete,  a  number  of 
the  structures  being  already  familiar  to  the 
readers  of  this  journal,  such  as  the  buildings 
of  the  Pacific  Coast  Borax  Co.,  the  Paterson 
Edison  Illuminating  Co.  and  the  Central  Lard 
Co.,  the  Nassau  County  Courthouse,  the  St. 
James  Church  in  Brooklyn,  and  a  large  Phila- 
delphia sewer. 

Mr.  Edward  M.  Hagar,  manager  of  the  ce- 
ment department  of  the  Illinois  Steel  Co.,  Chi- 
cago, has  reprinted  in  handy  form  the  report 
of  the  Board  of  Engineer  Officers,  U.  S.  A.,  on 
Testing  Hydraulic  Cements,  which  was  pub- 
lished some  months  ago.  This  is  one  of  the 
most  important  American  documents  on  the 
subject  and  gives  specifications  as  well  as  di- 
rections for  testing. 

An  album  of  large  engravings  of  views  along 
the  New  York  Rapid  Transit  R.  R.,  with  an 
excellent  description  of  the  way  construction  is 
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carried  on,  has  been  published  by  the  Rand 
Drill  Co.,  New  York.  It  is  easily  the  best  con- 
cise description  of  the  work  yet  made  public, 
and  the  ilustrations  merit  the  term  sumptuous. 

The  Stanley  Electric  Mfg.  Co.,  Pittsfleld, 
Mass.,  has  issued  a  complete  illustrated  cata- 
logue of  the  types  of  switches  it  makes,  from 
the  simplest  small  knife  switch  to  the  large 
fid.OflO-volt  combined  switch  and  fuse  or  the 
combined  oil  switch  and  circuit-breaker.  This 
pamphlet  appears  as  No.  127  in  the  company's 
series  of  bulletins. 

The  Riehle  Bros.  Testing  Machine  Co.,  1424 
North  9th  St.,  Philadelphia,  has  issued  a  large 
catalogue  of  the  many  varieties  of  testing  ap- 
paratus it  makes.  The  requirements  of  pur- 
chasers of  many  classes  of  material  call  for 
tests  of  some  sort,  and  the  machines  made 
for  the  purpose  have  reached  a  degree  of 
specialization  that  is  surprising,  as  this  book 
will  oon<:lusively  prove. 


CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OF  Enqineerinq  and  Buildinq  Supplies. 


Personal   Notes. 


Mr.  J.  R.  C.  Brown  has  been  elected  city 
engineer  of  Ironton,  0.,  to  succeed  Mr.  P.  G. 
Leete,  resigned. 

City  Engineer  McDonald,  of  Anaconda,  Mont., 
has  resigned  to  accept  a  position  in  the  School 
of  Mines,  in  Butte. 

The  Lauer  &  Harper  Co.,  engineers  and  con- 
tractors for  steel  buildings  and  bridges  and 
heavy  timber  construction,  have  moved  from 
Baltimore  into  their  office  and  works  at  West- 
port,  Md. 

Mr.  Charles  H.  Ledlie,  M.  Am.  Soc.  C.  E., 
whose  association  with  the  New  Orleans  Rail- 
ways Co.,  of  New  Orleans,  was  mentioned  in 
this  column  April  12,  is  first  vice-president. 
Mr.  Alexander  Black  is  announced  as  chief  en- 
gineer and  head  of  the  electrical  department, 
and  Mr.  E.  B.  McKinney,  superintendent  of 
power  houses. 

Major  George  McC.  Derby,  Corps  of  Engi- 
neers, U.  S.  A.,  has  been  ordered  to  Louisville, 
to  relieve  Major  Ernest  H.  Ruftner,  and  his 
duties  in  connection  with  the  fourth  district 
of  the  Mississippi  River  improvement,  at  New 
Orleans,  are  to  be  assumed  by  Capt.  Charles  S. 
Bromwell,  who  has  been  detached  from  the 
office  of  the  Chief  of  Engineers  for  that  pur- 
pose. Lieut.  W.  J.  Barden,  for  some  time  city 
engineer  of  Havana  and  only  recently  back 
from  that  post,  has  been  assigned  to  duty  at 
the  Engineer  School  of  Application,  Washing- 
ton Barracks. 


A  Water-Power  Plant  that  will  include  a  lOx- 
10-foot  tunnel,  -440  feiet  long,  driven  at  an  incli- 
nation of  14%  degrees  is  now  being  developed 
near  Shoshone,  Idaho,  on  the  Snake  River.  The 
tunnel,  Of  which  240  feet  has  been  driven,  will 
tap  the  Bridal  Veil  Fall  and  will  provide  a 
head  of  190  feet.  According  to  Mr.  J.  V.  Blow, 
the  superintendent  of  the  plant,  a  total  of  5.000 
to  7,000  horse-power  is  to  be  first  installed,  and 
when  it  is  desired  to  increase  the  production, 
a  second  tunnel  will  be  driven. 


Drafts  in  Schoolrooms  in  Detroit,  caused  by 
the  air  passing  along  the  floors  to  the  vent 
fliies,  are  to  be  overcome,  if  possible,  by  run- 
ning one  or  two  rows  of  steam  pipes  under  the 
windows,  according  to  Mr.  Ralph  Collamore,  in 
"The  Technic,"  of  the  University  of  Michigan. 
Whenever  possible,  several  vent  openings  are 
provided,  usually  by  taking  off  about  6  inches 
from  the  bottoms  of  the  doors  opening  to  the 
cloak  rooms,  the  vent  flue  proper  leading  from 
these  rooms.  The  schoolrooms  are  warmed  by 
the  fresh  warm  air  supply,  five-eighths  of  the 
total  heating  surface  in  the  heating  coils  and 
three-eighths  in  the  tempering  coils. 


For  Fropoula  Ma  PMTM  zr,  xri,  xriii  and  xxtU. 


WATER. 

Mt.  aUead,  O. — Engr.  J.  B.  Weddell,  of  Mansfield, 
O.,  writes  that  contracts  for  constructing  a  water 
works  system  for  the  Mt.  Gllead  Water,  Light  & 
Power  Co.  (bids  opened  July  23)  have  been  awarded 
as  follows  :  Pipe  for  the  5  miles  of  line,  2,000  ft,  8- 
in.,  46  tons  ;  12,000  ft.  6-ln.,  200  tons,  and  12,000  ft. 
4-ln.,  150  tons,  to  the  MasslUon  Iron  &  Steel  Co., 
Masslllon,  O.,  at  $32  per  ton  ;  pipe  laying,  to  J.  M. 
Ilealy.  of  Chicago,  111.,  total  for  labor  and  material, 
$18,000;  valves,  32,  and  hydrants.  48.  to  Darling 
Pump  Co.,  Wllllamsport,  Pa.,  for  $1,350;  tower,  50,- 
000-gal.  capacity,  129  ft.  high,  to  Chicago  Bridge  & 
Iron  Co.,  of  Chicago,  for  $4,125.  Contract  for  pump 
was  not  awarded. 

Cheyenne,  Wyo. — Bids  will  be  received  by  the  City 
Clk.,  E.  A.  Abry,  until  Aug.  21  for  constructing  a  ma- 
sonry dam  on  the  Middle  Fork  of  Crow  Creek. 

Bids  are  wanted  Aug.  14  for  furnishing  8,000  bbls. 
of  Portland  cement,  to  be  used  In  the  construction  of 
masonry  dam. 

Columbus,  Intl. — Bids  are  wanted  Aug.  7  for  the 
construction  of  a  new  water  works  pump  of  5,000,000- 
gal.  capacity.     Jas.  Cochrane,   City  Clk. 

Baldwins,  L.  I.,  N.  Y. — Bids  are  wanted  Aug.  8 
(readvertisement)  for  furnishing,  constructing  and 
erecting  a  pumping  plant,  with  all  appurtenances  com- 
plete at  Mlllburn  Engine  House.  Address  Kobt.  Grler 
Monroe,  Comr.  Dept.  of  Water  Supply,  Gas  &  Elec- 
tricity, New  York  City. 

Henry,  III. — Bids  are  wanted  Aug.  10  (extension  of 
date)  for  a  system  of  water  works.  Including  1,050 
ft.  of  8-in.,  2,940  ft.  6-ln.  and  25,000  ft.  of  4-in.  pipe, 
with  specials,  liydrants,  gate  valves,  etc.  A.  G. 
Humphrey,  Mayor. 

New  York,  N.  Y. — Bids  are  wanted  Aug.  7  for  fur- 
nishing, delivering  and  laying  water  mains  In  numer- 
ous streets  In  the  Boro.  of  Bronx  ;  time  for  the  com- 
pletion of  contract,  300  days  ;  amount  of  security  re- 
quired, $50,000.  Robt.  Grler  Monroe,  Comr.  Dept.  of 
Water  Supply,  Gas  &  Electricity. 

South  Bend,  Ind. — City  Engr.  A.  J.  Hammond 
writes  that  the  city  will  extend  the  water  mains,  re- 
quiring about  one  mile  of  12-in.  cast  iron  pipe.  M. 
L.  Rogers,  Supt.  of  Water  Works. 

Evansvillc,  Minn. — Village  Clk.  S.  L.  Burton  writes 
the  contract  for  constructing  water  works  has  been 
awarded  to  W.  D.  Lovell,  of  Des  Moines,  for  $6,402. 

Anadarko,  Okla.  Ter. — City  Clk.  F.  V.  Hamilton 
writes  that  the  contract  for  preliminary  surveys, 
with  plans  for  a  system  of  water  works,  has  been 
awarded  to  Burns  &  McDonnell,  of  Kansas  City,  Mo. 
Estimated  co.st  of   system,   $40,000. 

Chinook,  Mont. — Town  Clk.  M.  V.  Marsh  writes 
that  at  the  recent  election  bonds  to  the  amount  of 
.$24,000  were  voted  for  water  work.s. 

North  Yakima,  Wash. — Chester  A.  Congdon.  of  Du- 
luth,  writes  that  the  Yakima  Valley  Canal  Co.  pro- 
poses to  extend  the  Congdon  Canal,  at  a  probable 
cost  of  $35,000.  Work  to  be  done  by  day^s  work. 
Alfred  Bannister,  Engr.  in  Charge. 

Kevelatoke,  li.  C. — Engr.  Henry  B.  Smith,  of  Koss- 
land,  B.  C  writes  that  a  survey  with  report  and  esti- 
mate has  been  made  for  water  works,  and  these  are 
now  under  consideration  of  the  Council. 

Dallas,  Tex. — The  City  Council  has  adopted  a  re- 
port from  the  Pub.  Improv.  Com.  urging  that  bids  be 
asked  for  sinking  one  or  more  artesian  wells  near  the 
Turtle  Creek  pump  house. 

Arlington,  S.  D. — O.  Claussen.  of  St.  Paul,  esti- 
mates the  cost  of  a  system  of  water  works  at  $13,- 
550. 

Yazoo  City,  Miss. — The  City  Council  has  authorized 
the  issue  of  $200,000  water,  light  and  sewer  bonds. 

Springfleld,  O. — The  City  Council  has  decided  to  re- 
advertise  the  $30,000  water  works  bonds. 

Oroville,  Cal. — The  Palermo  Land  &  Water  Co.  has 
asked  for  a  40-year  franchise  to  lay  pipes  and  supply 
water  to  this  town. 

Los  Angeles,  Cal. — The  Miradero  Water  Co.  has 
been  Incorporated,  with  a  capital  stock  of  $75,000. 
Directors :  L.  C.  Brand,  W.  H.  Taylor,  of  Los  An- 
geles ;  Kred.  H.  Taft,  Santa  Monica,  and  others.  Prin- 
cipal place  of  business,  Los  Angeles. 

Phenix,  It.  I. — Engr.  in  Charge  J.  A.  Latham,  of 
Providence,  writes  that  the  Phenix  Valley  Water  Co. 
has  awarded  the  contract  for  constructing  a  reser- 
voir to  J.  Vaughn,  of  Stamford,  N.  Y.,  for  $40,000. 

Chase  City,  Ya. — The  citizens  have  asked  the  Town 
Council  to  take  steps  toward  the  construction  of  a 
system  of  water  works  and  the  macadamizing  of  the 
principal   streets. 

Lorain,  O. — City  Engr.  Chas.  S.  Ferguson  writes 
that  bonds  to  the  amount  of  $32,000  have  been  au- 
thorized for  water  works  extensions. 

Freeport,  O. — Corp.  Clk.  Walter  Jones  writes  that 
bids  will  be  received  Aug.  16  for  the  construction  of 
water  works  estimated  to  cost  $5,000.  Engr.  In 
Charge.  S.  C.  Kelly,  It'reeport. 

MannitHj.  la — Bids  are  wanted  Aug.  21  for  the  con- 
struction of  a  water  tower,  as  advertised  In  The  En- 
gineering Record. 

.ilhun]!.  Ore. — The  Albany  Canal  &  Water  Co.,  E. 
W.  Langdon,  Pres.,  has  been  formed  to  take  over 
and  improve  the  plant  of  the  old  water  company. 

Neio  Philadelphia.  Pa. — The  New  Philadelphia 
Water  Co.  has  been  Incorporated,  with  a  capital  of 
$1  (100.  Stockholders ;  Alex,  H.  Scott.  New  Phila- 
delphia ;  W.  M.   Faussett,  Pottsville,  and  others. 


Boston,  Mass.— The  only  bid  received  July  26  at 
the  Bureau  of  Yards  &  Docks,  Navy  Dept.,  Wash- 
ington, for  conRtruetlng  a  concrete  and  steel  conduit 
and  laving  a  16-ln.  C.  I.  water  main  at  the  Navy 
^  urd.  Boston,  was  from  the  Abertbaw  Const.  Co.,  of 
Boston,   at  $55,564. 

North  East,  Pa. — Boro.  Secy.  F.  B.  Comstock  writes 
that  at  the  election  held  July  29  It  was  voted  to 
borrow  $20,000  foK  extending  and  enlarging  the  water 
works. 

lioundlake,  Minn. — Bids  will  he  received  Aug.  6  for 
constructing  a  water  works  system,  consistiug  of  a 
wooden  tank,  on  steel  tower,  gasoline  pumping  plant, 
pump  house  and  a  system  of  distributing  mains  wllli 
appurtenances.     J.  C.  Thoniseu,   Village  Recorder. 

Alleyhiny,  Pit. — liids  are  wanted  Aug.  12  for  erect- 
ing an  addition  to  the  Howard  St.  pumping  station. 
D.  L.  Fulton,  Dir.  of  Dept.   Pub.  Wks. 

Uoekford,  la. — A  vote  has  been  taken  in  favor  of 
the  construction  of  a  standplpe. 

Westhrottk.  Minn. — I'lans  prepared  by  M.  B.  IJaynes. 
of  Ma-nkato,  Minn.,  for  a  system  of  water  works  are 
reported   to  have  been  adopted. 

Mt.  Horeh.  Wis. — This  village  is  reported  to  have 
voted  $12,000  for  a  system  of  water  works. 

Castana.  In. — Town  Clk.  W.  (,'.  Newton  writes  that 
on  July  28.  an  additional  $3,000  bonds  were  voted 
for  water  works. 

St.  Ansyar.  la. — Town  Clk.  C.  T.  Tollefson  writes 
that  the  contract  for  constrncting  water  works  has 
been  awarded  to  the  Des  Moines  Bridge  &  Iron  Wks., 
Des  Moines,  la.,  for  $7,879. 

West  Milton,  O. — John  D.  Force  is  said  to  have  been 
engaged  to  prepare  plans  and  estimates  for  a  system 
of  water  works. 

hawton.  Okla.  Ter. — Bids  are  wanted  by  the  City 
Council  until  Aug.  15  for  constructing  a  system  of 
water  works.     L.  P.  Ross,  Chmn.  Council  Com. 

Enfield,  N.  II. — Bids  are  wanted  by  the  Water 
Conirs.  until  Aug.  12  for  clearing  and  grubbing  and 
removing  all  soil  and  vegetable  matter  from  about 
25  acres  of  land  to  be  used  as  a  reservoir,  and  also 
for  constructing  a  puddle  earth  dam.  750  ft.  in  length, 
with  a  masonry  core;  also  for  a  masonry  waste 
weir  and  screen  chamber  with  the  necessary  ap- 
purtenances. Everett  B.  Huse.  Chmn.;  Arthur  W. 
Dudley,  Engr.,  Manchester. 

Sterlinij.  Colo. — Local  press  reports  state  that  Ch. 
Hydrographer  F.  H.  Newell  has  recommended  to  the 
Interior  Dept.,  Washington,  that  laiid  on  the  north 
side  of  South  Platte  River  be  set  aside  for  the  first 
great  national  reservoir  to  be  built  under  the  new 
irrigation  law. 

Schuylerrille.  N.  Y. — The  proposition  to  establish 
a  system  of  water  works  at  a  cost  of  $55,000  was 
adopted  at  the  election  held  July  25. 

Ft.  Plain,  N.  Y. — Water  works  bonds  to  the  amount 
of  $20,000  have  been  sold. 

Ft.  Barrancas,  Fla. — See  "Government  Work." 

llayne.  La. — Bids  are  wanted  Aug.  30  for  $20,000 
water  and  light  improvement  bonds.  O.  Broussard, 
Mayor. 

Buffalo,  N.  Y. — New  bids  have  been  ordered  rcad- 
vertlsed  for  furnishing  hydrants  for  the  year  ending 
June  30,  1903. 

Fairview,  W.  Va. — Bonds  to  the  amount  of  $10,000 
have  been  voted  for  water  works. 

Los  Angeles.  Cal. — The  Bd.  of  Water  Comrs.  has 
unanimously  Indorsed  a  plan  for  the  Improvement 
of  domestic  water  works,  which  Involves  an  expen- 
diture  of  $235,000. 

Lima,  0. — The  Council  is  considering  the  construc- 
tion of  a  reservoir  estimated  to  cost  $97,840  to  $146,- 
793,  according  to  the  location. 

Lincoln,  Neb. — The  City  Council  is  reported  to  have 
voted  to  lay  $12,000  worth  of  water  main  extensions. 

San  Francisco,  Cil. — The  Fire  Com.  of  the  Bd.  of 
Superv.  has  requested  the  City  Engr.  to  prepare  plans 
for  a  salt-water  system  to  be  installed  for  the  use  of 
the  Fire  Dept.,  and  for  flushing  sewers  and  other  pur- 
poses. 

Great  Neck,  L.  I.,  N.  Y. — Local  press  reports  state 
that  the  Town  Bd.  of  North  Hempstead  will  soon  let 
the  contract  for  furnishing  a  water  supply.  Proba- 
bly 4O  hydrants  will  be  required.  Monroe  S.  Wood. 
Town  Clk. 

Ilammonlon.  N.  J. — The  contract  for  furnishing  and 
laying  water  pipe,  with  5  lO-in..  1  8  in..  12  6-ln.  and 
12  4-rn.  gate  valves,  and  48  fire  hydrants,  has  becu 
awarded  to  Wm.  John  Smith,  of  Spring  Lake,  N.  J., 
at  a  total  of  $17,888.  His  detail  bid  on  C.  I.  pipe 
was  as  follows:  2,800  ft.  10-ln.,  at  $1.21;  300  ft.  8-ln., 
at  92  cts. ;  9,8(K)  ft.  6  in.,  at  66  cts.,  and  8,600  ft. 
41n.,  at  47  cts. 

The  contract  tor  constructing  a  steel  standplpe,  12 
ft.  inside  diameter  and  115  ft.  above  top  of  founda- 
tions, has  been  awarded  to  E.  Keeler  &  Co..  of  Wlll- 
lamsport, Pa.,  at  his  bid  of  $5,714,  including  foun- 
dations. 

Boston,  Mass. — The  following  bids  were  opened  July 
25  by  the  Metropolitan  Water  &.  Sewerage  Bd.  for 
iaying  cast-iron  water  pipe  In  Weston  and  Newton, 
including  the  construction  of  a  coffer  dam  and  the 
laying  of  3  lines  of  pipes,  each  350  ft.  in  length, 
under  Charles  River:  Ward  &  Cummlngs,  Boston, 
$33,564  (awarded I  ;  Metropolitan  Cont.  Co..  Boston, 
$.34,155;  E.  W.  Everson  &  Co.,  Roxbury,  $.37,025;  Den- 
nis F.  O'Connell,  Dorchester,  $45,023;  Bruno,  Salo- 
monc  &  Petitti,  E.  Boston.  $47,026;  Moore  &  Co.. 
Boston,  $52,801.  The  detail  bid  of  W^ard  &  Cum- 
mlngs was  as  follows:  Building  and  maintaining 
coffer  dam  and  pumping  and  draining,  $14,887.  Lay- 
ing C.  I.  pipe— 60-in.  west  of  Sta.  16x5,5.  1..50IJ  lin.  ft..  ■ 
$3.25:  60-in.  C.  I.  pipe  east  of  Sta.  16x55.  crossing 
Charles  River,  l,0(iO  ft.,  $4.85:  48-in..  80  lin.  ft..  $3; 
36-in.,  20  lin.  ft.,  $2.90:  16  and  20-in.  for  blow-offs, 
190  lin.  ft..  $1.50;  rock  excav..  200  cu.  ,vds..  $4  ;  earth 
excav.  for  grading,  1..300  cu.  yds.,  80  cts.;  setting  2 
air  valves.  $10;  chamber  for  36-in.  valve.  $98;  S  cham- 
bers for  blow-offs,  air  valves  and  manholes.  $65;  con- 
crete masonry,  800  cu.  yds.,  $7. 
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Tupelo  ili»». — Weatherford  &  Hlldebrand,  of  Mem- 
phis, haVe  been  engaged  to  make  a  survey  and  esti- 
mates for  a  system  of  water  works. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

J  roil.  .V  V. — Village  Clk.  B.  F.  Salley  writes  that 
on  Jnne  28  It  was  voted  tc  rebuild  the  W.  Main  St. 
sewer. 

J/o««ict»lo.  /HA— City  Clk.  \V.  J.  Grldley  writes 
new  bids  for  constrncUng  sewers  8,  9  and  10  will  be 
received  Aug.  22  by  the  Bd.  of  City  Trustees. 

J/niM/fdii.  O.— See   "f'avlng." 

Torrini/luH.  lunn. — Bids  are  wanted  .\ug.  12  for 
furnishing  material  and  constructing  sewers  and  ap- 
purtenances In  numerous  streets.  Engineer's  esti- 
mate a.220  Un.  ft.  6  to  12-ln.  vitrified  pipe  ;  232  Un. 
ft.  s'to  121n.  cast-iron  pipe  and  47  manholes.  F.  F. 
•''ueaaenlch,  Chmn.   lid.  of  Sewer  Comrs. 

Statu  VUy.  la  — Local  press  reports  state  that  about 
$16,000  will  be  expended  by  this  city  for  storm 
■ewers. 

Wtuliimgton,  V.  V. — The  Dlst.  Comrs.  have  allotted 
foO,OUO  for  the  construction  of  sewers. 

Joioo  Citv.  Hi*: — See  "Water." 

Uohoken.   A.    J. — City    Oik.    John 
the  proposed  sewer  system  to  drain 
ows  will  probably  cost  about  *3OO,000. 
Com.   reported   In  favor  of  pumping 
U.  McCaun.  Kngr.,  Hoboken. 

ElUabfth.  A.  7— The  City  Couni-ii 
report  by  City  Surv.  Luster  on  the 
of  the  city.  In  which  he  recommends 
of  certain  sewers. 

UruMyc.  Tex. — The  City  Council  has  granted  Col. 
W.  D.  Bettls  and  associates  a  franchise  for  con- 
structing a  sewer  system. 

^•f.  Clotul,  ilinn. — City  Engr.  Chute  has  been  di- 
rected to  prepare  plans  and  speclUcallous  and  esti- 
mate the  cost  In  extending  the  St.  Germain  St.  sewer. 
which  Is  to  be  of  pipe  22-1n.  In  diameter. 

Loraim,  O. — It  Is  proposed  to  build  3  short  outfall 
sewers  at  an  estimated  cost  of  $12,000;  but  bids  will 
not  be  asked  before  Sept.  Chas.  S.  Fergurson,  City 
Engr. 

littti-nport,  la. — Bids  are  wanted  Aug.  5  for  the 
construction  of  certain  10  and  15-ln.  pipe  sewers. 
Thos.  Murray,  City  Engr. 

^r  Haul,  Minn. — Bids  are  wanted  Aug.  7  for  cjn- 
■tructlng  a  ditch  in  Aitkin  County.  Ueo.  A  Italph. 
Engr.  for  State  Drainage  Comn.,  Crookston.  1'.  B. 
Hanson,  Secy.  Comn.,  St.  Paul. 

Johnttoicn,  Pa. — City  Clk.  Ueo.  K.  Hamilton  writes 
that  the  city  proposes  to  introduce  a  new  sewer  sys- 
tem In  the  near  future,  but  the  matter  is  still  pend- 
ing In   the  Councils. 

Oaklanil,  Val. — The  City  Council  has  adopted  plans 
and  spetlflcatlons  preimred  by  the  City  lingr.  tor  the 
4tb  Ave.  outfall  sewer. 

ludianapvlU,  Ind. — The  Crown  Hill  Cemetery  Asso. 
hma  agreed  to  pay  $24,000  toward  the  cost  of  con- 
structing Northwestern  Ave.  sewer.  Total  cost,  $73,- 
UUO. 

.4ltoona,  Pa. — Local  press  reports  state  that  City 
Kngr.  Harvey  Linton  will  construct  an  experimental 
septic  tank  and  rapid  filter  along  the  creek  which 
carries  away  the  sewage  of  the  eastern  end  of  the 
city,  with  a  view  to  constructing,  if  experiment  is 
soecessfui.  tanks  and  filters  at  a  cost  of  $5u,t|^uu. 

Oeeatur,  Ind. — The  City  Council  has  passed  a  reso- 
lution for  the  construction  of  the  Gregory  sewer, 
which  Is  to  be  10  and  15-ln.  tile. 

Orafton,  A'.  D. — City  Aud.  B.  A.  Provoost  writes 
that  the  contract  for  constructing  a  sewer  system.  In- 
cluding 15,493  ft.  18  to  8-ln.  pipe  sewer,  35  man- 
holes and  87  catch  basins,  average  cut  8  ft.,  has  been 
awarded  to  Jas.  Kennedy,  of  Fargo,  N.  D.,  at  his  bid 
of  $14,.'>01,  submitted  on  July  26. 

Oraad  JlapUig,  tlich. — The  Common  Council  has 
passtd  a  resolution  for  the  construction  of  a  sewer- 
ace  system  in  the  12th  Ward.     I.  F.  Lamoreaux,  City 

(ilenvUU,  O. — Plans  adopted  by  the  Village  Council 
provide  for  a  storm  sewer,  tj-ft.  near  the  outlet,  for 
Garfield,  Ludwig  and  Robinson  Sts. 


UainesiilUi,  Qa. — This  city  has   sold  $50,000  bonds 
to  be  used  as  follows:  $20,000  for  beginning  sewerage 
system,  $20,000  for  school  and  $10,000  for  street  ini 
provemeuts. 

CincJnmiti.  O. — City  Kngr.  Stanley  has  been  di- 
rected to  co-operate  with  the  Millcreek  Sewering 
Com.  of  the  25th  Ward  Improv.  Asso.  in  adopting 
means  of  diverting  sewage,  which  is  now  allowed 
to  empty  Into  the  creek  into  other  channels. 

Uoinf,  Jtiaho. — The  City  C(iiini-il  has  passed  an  or- 
dinance ordering  sewers  In  Dists.  Nos.  15,  17,  18 
and  19. 

Philadelphia,  la. — Local  press  reports  state  that 
among  the  sewer  contracts  recently  awarded  was 
the  contract  for  extending  Cohockslnk  sewer,  which 
was  given  to  Geo.  A.  Vare.  at  $30  per  ft.;  total  about 
$100,000. 

Taylor,  Pa. — .\n  ordinance  passed  by  the  Council 
provides  for  the  Issue  of  $14,000  bonds  for  the  con- 
struction of  sewers.     Wm.    P.  GltUths,    Burgess. 

Brooklyn,  .V.  1'. — The  Bd.  of  Kstimate  has  approved 
a  resolution  recommended  by  the  Bay  Itidge  Local 
Bd.,  authorizing  the  initiation  of  proceedings  to  con- 
struct main  sewers  in  y2d  St.  and  vicinity  at  an  esti- 
mated cost  of  $655,000. 

Lisltrshue.  A".  1'. — The  Village  Bd.  has  engaged 
Knight  &  Hopkins,  of  Home,  to  prepare  plans  and 
specifications  for  sewers. 

QuakcrtOKn,  Pa. — The  tiuakertown  Sewerage  Co. 
has  been  organized  with  John  V.  Ommeren  as  Pres. 
aud  W.  H.  Davis  as  Secy. 

Wroiijiiiic,  A".  Y. — Engr.  In  Charge  Chas.  W.  Leav- 
Itt,  Jr.,  of  New  York  City,  writes  that  the  following 
bids  were  opened  July  21  for  the  construction  of  a 
sewerage  system  aud  septic  tank,  including  4,120  ft. 
of  IS  to  8-in.  pipe  sewers,  and  17  manholes.  The 
trench  to  average  8  to  9  ft.  in  depth  and  be  exca- 
vated mostly  in  sauU  with  some  rock;  Robt.  W. 
Smith,  Newark,  $10,950;  Bellew  &  Merritt,  Tuekahoe, 
N.  1'.,  $14,998;  I'iro  &  Mottola,  Mt.  Vernon,  $i3,9U7; 
J.  Maybury  &  Son,  Passaic,  N.  J.,  $12,404;  Besch  & 
Flynn,  83  Third  St.,  l^oy,   N.    Y.,  $11,900  (awarded). 

Montreal,  yue. — City  Engr.  John  11.  Barlow  writes 
that  contracts  for  sewer  construction,  bids  opened  July 
11,  have  been  awarded  as  follows:  To  Jos.  Menard, 
.Montreal,  CuvUlier  St.  for  a  distance  of  200  ft.,  2x3-ft. 
brick  sewer,  including  excavation  and  refilling,  $5.95 
per  lin.  yd. ;  rock  excavation,  $2  per  cu.  yd.  To  J. 
Toussalnt  and  C.  Sauriot,  of  Montreal,  Bertrand  St., 
2x3-ft.  brick  sewer,  Including  excavation  and  refilling, 
$0.23  per  lln.  yd. ;  rock  excavation,  $1.50  per  cu.  yd. ; 
Hotel  de  Ville  Ave.,  2x3-ft.  brick  sewer,  including  ex- 
cavation and  refilling,  $6.24  per  lin.  yd. ;  rock  excava 
tion,  $3.15  per  cu.  yd.  ;  St.  James  St.,  2x3-ft.  brick 
sewer,  including  excavation  and  refilling,  $14.70  per 
lin.  yd. ;  rock  excavation,  $2.57  per  cu.  yd. 

Des  Moines,  la. — City  Engr,  John  W..  Budd  writes 
that  the  lowest  bid  received  July  24  for  Highland 
Park  lateral  sewers  (27,300  lin.  ft.  12-in.  pipe,  aver- 
age cut  11  ft.  In  cloy  and  gravel,  84  manholes),  was 
from  C.  C.  Loomis  at  92  ets.  per  lin.  ft. 

The  contract  for  sewers  in  17th,  18th  aud  other 
streets  (bids  opened  July  21),  In  all  8,715  ft.  of  18  to 
24-ln.  pipe  sewers,  with  25  manholes,  has  been  award- 
ed to  Kehoe  &  Son,  of  Des  Moines,  at  $1.23  per  lln. 
ft.     Average  cut,  11  ft.  in  clay  and  sand. 

Bids  opened  July  22  for  Highland  Park  intercept- 
ing sewer  ranged  from:  Wm.  Horrabin,  of  Iowa  City, 
ut  .$2.59  per  lln.  ft.;  to  O.  P.  Herrlek.  of  Des  Moines, 
111  .V2.9i'  per  lin.  ft.  The  contract  calls  for  5,130  ft. 
of  15  to  18-in.  pipe  and  48  to  36-in.  brick  sewer,  with 
:i3  manholes.  Average  cut,  11.5  ft.  in  clay  and 
gravel. 

Washington,  Pa. — Boro.  Engr.  J.  M.  McAdam  writes 
that  the  following  bids  were  opened  July  7  for  sewer 
construction  ;  the  trench  to  be.  according  to  profile, 
from  5  ft.  fill  to  22  ft.  cut,  and  to  be  excavated  in 
limestone  soil,  little  rock  :  A,  Wm.  Pickett  &  Co.,  Wash- 
ington, Pa.,  $24,593;  B,  Dickson  &  Applegate,  Se- 
wickly.  Pa.,  $32,107  ;  C,  J.  B,  Sheats  &  Co.,  E.  Pitts- 
burg, Pa.,  $26,102  :  D,  J.  H.  M.  McQuaide,  5th  Ave., 
Pittsburg.  Pa.,  $23,929  ;  E,  Jno.  Dell  &  Co.,  Braddock, 
Pa..  $29,064  :  F,  Rosser  &  Maloney,  Bellaire,  O.,  $21.- 
326:  G.  R.  T.  Hallam  &  Sons.  Washington.  Pa.,  $20,- 
989 :  H,  Sweeny  &  Huston,  32d  St.,  Pittsburg.  I'a.. 
$23,311;  1,  W.  H.  Herr,  Altoona,  Pa..  $18,721 
(awarded).     For  detail  bids  see  accompanying  table: 

Erie,   Pa. — The    Council    has    passed    an    ordinance  .a!        to  ai  C  ■"  ai 

Crovlding  for  the  Issue  of  $28,000  bonds  for  the  main  .  vi=         a  a  '  o)  £  u  c. 

rick  sewer  In  East  ATe.  g  «ouO'3^'§S^'5-  g^ 

Dedham,   Ua*$.— At    a   special    town    meeting   held  g  2'X        ^°  X""-  ^°  S%  B^ 

July  23  It  was  voted  to  appropriate  $53,000  toi  the  2  ^n        §i  °B  o8  6i  mS 

completion  of  the  system  of  sewers   now   being   con-  «  rn           m  w  m  «o  .h 

structed.  A    $1.78  $3.90  $.09  $6.50  $9.50     $43.00 

Omo*a,  Jfeft.— Bids  will  be  received  by  the  Bd.  Pub.  S f??  Iao  ^^o  too  i^'?n  ^^?u, 

Wks.    until    Aug.    8   for   constructing   pipe   sewers    In  5    ii,t  575  o?  iSX  ^2-^o  iAoX 

sewer  Dlst  No.  277.     Andrew  Rosewater,  Chmn.  g  .-.•.•.•.•.■.•.  2.00  7:00  AO  lioo  llso  Isioo 

Octi«!0,  O.— It  Is  stated  that  bids  are  wanted  Aug.  f   1^5  ^SS  i^  l'^^  ^^'^^  •*''-^" 

29  for  coDstmctlDg  sewage  disposal  works  and  a  pump-  H J-Ss  .59  -Sx  "■°"  ^•^'^  35.00 

ing  plant.     B.F.!iunt.  tillage  Engr.  H.......l.^  4.95  .90  7-50  14.50  40.00 

Ijueton,  Okla.  Ter. — Bids  are  wanted  by  the  City 
Council   until   Ant   15   for  constructing  a  system    of  Topeka,  Kan.- — The  following  bids  were  opened  July 

■ewersge.     L.   P.  Boas,  Chmn.   Council  Com.  7  by  City  Clk.  J.  H.  Squires  for  constructing  sewers 

Ht.  LouU.  ifo.— Bids  are  wanted   Aug.  15  for  con-       '"  ''*'**''  ^'''-  ^°-  ^^  • 
Btnjctlng  brick  and  pipe  sewers  In  several  sewer  DIsts. 
Hiram   Phillips,  Pres.  Bd.  Pnb.   Improv. 


by 

W.    Stone.    Town   Treas.,    until   Aug.    11    for  $10,000 
drainage  bonds. 

MorrU  Plaint,  Jf.  J.—Ptot.  McMlllen,  of  Princeton, 
Is  stated  to  have  recommended  a  plan  for  the  purifica- 
tion of  the  sewage  of  the  Insane  Hospital  In  this 
place,   at  an  estimated  cost  of  $40,000. 

Jirtey  City,  h.  J. — fjh.  Engr.  Van  Keuren  has  esti- 
mated the  cost  of  proposed  sewers  as  follows:  Bay 
Ht..  $14,210:  Division  St.  relief  sewer,  $19,660;  and 
reconstruction  of  Van  Vorst  8t.  sewer,  at  $8,(>00. 

(hrand  Haven.  meh.—Tbe  City  Council  has  ordered 
the  ltd.  of  l"ub  Wk«  to  secure  estimates  of  the  cost 
of  platting  the  city  for  a  system  of  sewers. 


Items  and  Quantities. 


Pipe— 11.385  lln.  ft.  8-ln $.80 

2,006  lin.  ft.  10  in 86 

1,194  lln.  ft.  12-ln 1.33 

2,500  lln.  ft.  15  in 1.60 

1,640  lln.  ft.  21-ln 2.25 

Flush  tanks,  5 60.00 

1.400  lln.  ft.  1-In.  galv.  Iron  pipe 25 

Catch  basins,  6 28.00 

Manholes,  35  45.00 

Inlets,  27   15.00 

Lumber,  15  M.  ft 25.00 

Contract  awarded  to  Wall  &  Hanley,  426  W. 
St. 


—  s 

$.65 

.80 

1.1.') 

1.50 

3.15 

60.00 

.25 

27.00 

45.00 

15.00 

10.00 

Gordon 


BRIDGES. 

Peru,  Ind. — The  Union  Traction  Co.  and  the  Miami 
County  Comrs.  are  said  to  be  considering  the  con- 
struction of  a  60-ft.  girder  briilge  across  Wabash 
Ulver  at  Broadway.     Total  estimated  cost.  $40,000. 

Muncie,  Ind. — Press  reports  state  that  contracts 
have  not  yet  been  awarded  for  an  iron  bridge  which 
the  Lake  Erie  &  Western  Ry.  proposed  to  build  across 
White  Ulver  to  replace  the  wooden  structure  now 
used  by  the  Ft.  W.,  C.  &  L.  Dlv.  E.  A.  Handy,  Ch. 
Engr.,  Cleveland,  O. 

Canajoharie,  y.  Y. — According  to  press  reports,  the 
cost  of  the  Canajoharie-Palatlne  Kiver  bridge,  includ- 
ing temporary  bridges,  abutments  and  grading,  will  be 
$72,000 

Craig,  Mont. — The  contract  for  constructing  across 
.Missouri  River  a  steel  bridge  having  3  spans,  each  136 
ft.  in  length,  is  reported  to  have  been  awarded  to  the 
Elkhart  Bridge  Co.,  of  Elkhart,    Ind.,  for  $9,999. 

Vamden,  N.  J. — The  Special  Com.  of  the  City  Coun- 
cil appointed  to  consider  the  abolishing  of  the  grade 
crossing  at  Broadway  and  Bulson  St.  nas  decided  to 
accept  the  plan  of  City  Engr.  Farnham,  which  pro- 
vides for  the  elevation  of  the  tracks  over  an  arched 
bridge. 

Waupaca,  Wis. — Local  press  reports  state  that 
plans  have  been  prepared  tor  a  stone  arch  bridge  to 
be  built  on  State  St. 

Vhisholm,  Minn. — Press  reports  state  that  con- 
tracts are  about  to  be  let  for  a  bridge  to  be  built 
across  Longyear  Lake. 

Webster,  Pa. — It  is  proposed  to  build  a  joint  County 
bridge  across  Monongahela  River  to  connect  Webster 
and  Donora. 

Joliet,  III. — The  Highway  Comrs.  have  been  peti- 
tioned to  make  provision  as  soon  as  possible  for  a  via- 
duct to  cross  the  F.,  J.  &  B.  tracks  at  Maple   St. 

Williamsport,  Pa. — Citizens  of  this  place  aud  Berk- 
ley County,  W.  Va.,  are  Interested  in  the  proposed 
construction  of  a  bridge  across  Potomac  River.  Esti- 
mated cost,  $35,000. 

Deerpark,  N.  Y. — The  Owego  Bridge  Co.,  Owego,  is 
said  to  have  received  the  contract  for  building  a 
bridge  240  ft.  long,  with  16-ft.  roadway,  across  Never- 
slnk   River  for  $6,500. 

Akron,  O. — According  to  press  reports  the  Council 
has  authorized  the  preparation  of  plans  for  a  $100,- 
000  viaduct  to  eliminate  the  railroad  crossing  on 
Mill  St. 

Vhateauguap,  Que. — Plans  and  specifications  are 
said  to  have  been  prepared  for  a  $13,000  bridge  at 
Allan's  Corners. 

Columbus,  0. — The  Franklin  Co.  Comrs.  have  passed 
resolutions  of  intention  to  replace  the  bridge  now 
crossing  the  P.,  C  C.  &  St.  L.  Ry.  and  B.  &  O.  Ry. 
tracks  at  Cleveland  Ave. ;  also  the  bridge  now  cross- 
ing the  N.  &  W.  Ry.  and  C,  A.  &  C.  Ry.  Co.'s  tracks 
at  Cleveland  Ave.,  with  new  steel  bridges.  L.  E. 
Jones,  Co.  Aud. 

Dayton,  O. — The  Bd.  of  City  Affairs  has  awarded 
the  Main  St.  bridge  contract  to  H.  E.  Talbott  &  Co.. 
of  Dayton,  at  their  bid  of  $123,170  for  a  concrete- 
steel  structure  ;  also  the  contract  tor  temporary  bridge 
at  said  point,  for  $6,800.  Bonds  for  this  bridge  to 
the  amount  of  $140,000  were  sold   recently. 

Des  .Moines,  la. — The  Bd.  of  Pub.  Wks.  has  received 
for  approval  plans  of  the  proposed  viaduct  over  the 
Keokuk  &  Western  R.  R.  at  18th  St. 

Cincinnati,  O. — The  Bd.  of  Pub.  Service  has  recom- 
mended the  approval  of  plans  prepared  by  City  Engr. 
Stanley  for  the  Delta  Ave.  viaduct. 

Columbus,  O. — Local  press  reports  state  that  the 
Pennsylvania  R.  R.  Co.  proposes  to  build  a  new  bridge 
over  Scioto  River  in  place  of  bridge  now  used  by 
trains  of  the  Little  Miami  Dlv. 

New  York,  N.  Y. — The  Bd.  of  Estimate  &  Appor- 
tionment has  approved  plans  for  the  widening  of  De- 
lancey  St.  at  a  cost  of  several  million  dollars,  in  or- 
der to  make  a  plaza-like  approach  to  Williamsburg 
bridge ;  appropriations  of  $1,627,000  for  Blackwell's 
Island  bridge  and  $2,920,000  for  Manhattan  bridge 
were  also   authorized  by  said  Bd.  on  July  25. 

Cleveland,  O. — It  Is  said  that  the  Wheeling  &  Lake 
Erie  Intends  to  build  10  new  brldge»  on  its  main  line 
between  Wheeling  and  Toledo,  besides  3  on  the  Steu- 
benvUle  branch.  W.  S.  Newell,  Ch.  Engr.,  Cleveland. 
O. 

Indianapolis,  Ind. — Bids  are  wanted  Aug.  8  for  con- 
structing a  stone  arch  bridge  over  Pogues  Run.  Har- 
old C.  Megrew.  Chmn.  Bd.  of  Pub.  Wks. 

Bassi'tt,  Neb. — Bids  are  wanted  by  Bock  Co.  Comrs. 
until  Aug.  18  for  constructing  a  bridge  across  Nio- 
brara River.     G.  A.  Hiiiburg,  Co.   Clk. 

Paulding,  O. — Bids  are  wanted  by  the  City  Aud. 
Aug.  12  for   the  purchase  of  $20,000  bridge  bonds. 

llarrisburg.  Pa. — The  Uarrisburg  Bridge  Co.  Is  re- 
ported to  have  asked  certain  concerns  to  bid  on  the 
construction  of  a  steel  bridge  to  cross  Susquehanna 
River. 

Troy,  N.  Y. — The  stockholders  of  the  Vischer's 
Ferry  Bridge  Co.  are  stated  to  have  decided  to  re- 
build the  bridge  destroyed  during  the  freshet  last 
spring.     Estimated  cost,  $12,000. 

Ft.  Benton,  Mont. — Co.  Clk.  B.  Sayre  writes  that 
the  contract  for  building  a  bridge  across  Milk  River 
near  Zurich  Station  has  been  awarded  to  O.  E.  Pef- 
fard,  of  Missoula,  Mont.,  for  $6,374  and  $200  for  ap- 
proaches. 

Marshalltown,  la. — City  Engr.  Bremner  estimates 
that  the  cost  of  building  a  viaduct  according  to  Its 
location  as  follows :  S.  Third  Ave.,  $46,000 ;  Center 
St.,  $60,000  ;  or  Third  St.,  $22,000. 

ElHcott   City,  Md. — Howard  Co.  Comrs.   have   been 

Cetitloned  to  appropriate  half  the  cost  of  a  bridge  to 
e    built    over    Patuxent    River    on    the    road    leading 
from  Long  Corner  to  Damascus  in  Montgomery  Co. 

llriOgeport,  O. — Village  Clk.  Frank  L.  Rice  writes 
that  a  proposition  is  before  the  Council  for  the  cod 
structlon  of  a  bridge. 
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Pittsburg,  Pa. — Judge  Marshall  Brown,  of  Com 
mon  Pleas  Court  No.  1,  has  banded  down  an  opinion 
deciding  that  the  West  Side  Belt  R.  K.,  which  Is  con- 
trolled by  the  Wabash  System,  has  the  right  to  build 
a  viaduct  over  the  line  of  the  l'ltts^)urg  &  Castle 
Shannon  R.  R. 

Philadelphia.  Pa. — Press  reports  state  that  the 
Pennsylvauia  R.  R.  proposes  to  rebuild  the  Port  Perry 
bridge,  at  a  cost  of  about  ?100,000.  W.  H.  Brown, 
Ch.  Engr. 

Mishawaka,  Ind. — A.  J.  Hammond,  of  South  Bend, 
Ind.,  Engr.  in  Charge,  writes  that  the  proposed  bridge 
to  cross  St.  Joseph  River  at  this  place  is  estimated 
to  cost  $45,000. 

Hashvillc,  Tenn. — Press  reports  state  that  Stewart 
&  Co.  have  secured  the  contract  to  construct  the  ma- 
sonry work  on  the  bridge  to  be  built  by  the  Tenn. 
Central  R.  R.  across  Cumberland  River,  in  this  city. 
Cost  said  to  be  between  $35,000  and  $50,000. 

Menominee,  Mich. — It  is  stated  that  surveys  are 
being  made  for  the  extension  of  the  Ann  Arbor  R.  R. 
(now  part  of  the  Wabash  system),  in  this  city. 
Among  the  improvements  contemplated  is  the  con- 
sti'uction  of  a  i)ridge  across  tlie  river. 

Milwaukee,  Wis. — Local  press  reports  state  that 
the  Council's  Finance  Com.  has  directed  the  City 
Engr.  to  prepare  plans  for  a  bascule  bridge  to  Jones 
Island. 

WilUamsport,  Md. — The  construction  of  a  $10,000 
stone  bridge  across  Potomac  River,  from  Williams- 
port,  Md..  to  Berkely  Co.,  W.  Va.,  is  said  to  be  con- 
templated. 

Anton  Chico,  N.  Mex. — Press  reports  state  that  a 
$12,000  county  bridge  in  this  city  has  been  washed 
away   and   almost  completely   wrecked. 

Souris,  Manitoba. — Bids  will  be  received  by  J.  W. 
Breakey,  Secy.-Treas.  Municipality  of  Glenwood,  until 
Aug.  9  for  constructing  the  substructure  of  a  bridge 
across  Souris  River,  in  Souris. 

Mauch  Chunk,  Pa. — It  is  stated  that  bids  are 
wanted  Aug.  7  for  constructing  2  single  arch  stone 
bridges,  and  1  double  arch  stone  bridge.  John  B. 
Breslin,  Chmn.  Bd.  Co.  Comrs. 

Brooklyn,  N.  Y. — Bids  will  be  received  by  the  Boro. 
Pres.,  J.  Edw.  Swaustrom,  until  Aug.  13  for  furnish- 
ing material  and  constructing  a  bridge  across  Gerrett- 
son's  Creek  at  Ave.   U. 

Ft.  Scott,  Kan. — It  Is  stated  that  bids  are  wanted 
Aug.  16  for  constructing  2  100-tt.  span  steel  truss 
bridges  and  1  BO-ft.  span  low  truss  bridge.  Welton 
Neal,  Chmn.   Co.  Comrs. 

Anudarko,  Okla.  Ter. — It  Is  stated  that  bids  are 
wanted  by  Chas.  H.  Jones,  Co.  Surv.,  until  Aug.  18 
for  constructing  a  steel  bridge,  to  have  4  60-ft.  spans, 
1    70-ft.   and  1   80-ft.   span.      Estimated  cost,   $14,223. 

Erie,  Pa. — The  city  of  Erie  and  the  P.  &  E.  R.  R., 
Thos.  A.  Roberts,  Supt.,  Renovo,  Pa.,  are  considering 
the  construction  of  a  $50,000  bridge  to  cross  the 
tracks  on  East  Ave.     B.  E.   Briggs,  City  Engr. 

Pitts/leld,  Mass. — Bids  are  wanted  Aug.  12  for  fur- 
nishing and  erecting  a  steel  highway  bridge,  133  ft. 
clear  span,  32-ft.  roadway,  and  2  5-tt.  sidewalks.  J. 
L.  Bacon,  Chmn.  Bd.  Pub.  Wks. 

Buffalo,  N.  y. — Bids  opened  July  22  for  bridge  con- 
struction were  as  follows  :  For  temporary  crossing  or 
means  of  crossing  the  City  Ship  Canal  during  the  con- 
struction of  So.  Michigan  St.  bridge :  D.  E.  Horton, 
$14,500  ;  F.  V.  E.  Bardol,  $16,000  ;  Henry  P.  Burgard, 
Buffalo,  $4,000. 

For  constructing  the  superstructure  of  a  bridge 
over  Cazenovia  Creek  on  So.  Park  Ave. :  Owego  Bridge 
Co.,  Owego,  N.  Y.,  work  complete  on  or  before  I>ec. 
13,  1002,  $9,900 ;  same  on  or  before  June  1,  1902, 
$9,400. 

For  substructure  and  approaches  of  a  bascule  bridge 
on  So.  Michigan  St.  over  City  Ship  Canal  :  Henry  P. 
Burgard,  $53,900  (awarded)  ;  Daniel  E.  Horton,  $58,- 
315  ;  Buffalo  Dredging  Co.,  $71,000  ;  McKeown  &  John- 
son. $85,639  ;  Brown  &  Stabeli,  $67,452 ;  Wm.  H. 
Schmidt,  $74,000;  F.  V.  E.  Bardol,  $59,475.  The  So. 
.Vllchigan  St.  contract  calls  for  2,700  cu.  yds.  of  con- 
crete, 543  cu.  yds.  Ist  class  masonry,  23,000  iin.  ft. 
piles,  72,600  ft.  B.  M.  timber  cribs,  585  rubble  and 
10,300  lln.  ft.  fender  and  cluster  plies. 

PAVING  AND  ROADMAKING. 

Fitteburg,  Pa. — The  Co.  Comrs.  are  stated  to  have 
awarded  road  improvement  contracts  as  follows  :  To 
Wm.  E.  Howley,  for  Greensburg  pike  from  Wilklns- 
burg  to  Turtle  Creek,  at  $59,945  ;  to  J.  C.  McSpadden, 
for  alwut  4  miles,  of  Freeport  road,  at  $42,070. 

Aew  York,  N.  Y. — Mayor  Low  on  July  21  signed 
the  resolution  providing  .^1,052.000  for  the  laying  out 
of  the  Grand   Boulevard  and  Concourse  in  the  Bronx. 

Ves  Moines,  Ja. — Bids  are  wanted  Aug.  15  for  pav- 
ing 3  streets  and  2  alleys  with  brick.  J.  E.  Stout, 
Ciimn.  Bd,  of  I'ub.  Wks. 


Cincinnati,  O. — Bids  are  wanted  Aug.  7  for  paving 
one  street  with  brick,  and  until  Aug.  21  for  macadam- 
izing one  street.  Robt.  Allison,  Pres.  Bd.  of  Pub. 
Service. 

Centerville,  Ind. — Res.  Engr.  J.  T.  Frame  writes 
that  the  contract  for  constructing  cement  or  brick 
sidewalks,  bids  opened  July  24,  has  been  awarded  to 
Wm.  Rehling.  of  lUchnJ*>nd,  Ind,,  as  follows :  14  cts. 
per  sq,  ft.  tinished  for  brick  or  cement  walk ;  prices 
per  lln.  ft.  for  4,  5.  6  and  10-ft.  brick  or  cement  walks 
were  respectively  56  cts.,  70  cts.,  84  cts.  and  $1.40. 
Total,  $5,000. 

Morrlstown,  N.  J. — Bids  will  be  received  by  the  Bd. 
of  Chosen  Freeholders  at  Morrlstown  until  Aug.  12 
for  furnishing  crushed  trap  rock  for  use  on  the  Co. 
State  Aid  Roads.  In  all  about  10,000  tons  will  be 
needed  annually.     S.  A.  Becker,  Dir.  of  Bd. 

Mansftetd,  O. — Bids  are  wanted  Aug.  23  for  paving 
with  brick  or  asphalt  on  Mulberry  St.  ;  also  on  por- 
tion.s  of  Bowman  St.  with  brick  or  block  :  also  for  con- 
.itructing  8-in.  sanitary  sewers  in  Washington  Ave. 
and  West  Arch  St.     D.  S.  Koontz,  City  Clk. 

Detroit,  Mich. — The  Common  Council  has  passed 
resolutions  providing  for  the  paving  of  4  streets  with 
cedar  block,   at  a  total  estimated  cost  of  $64,822. 


Napoleon,  O. — Village  Engr.  C.  N.  Schwab  writes 
that  the  contract  for  paving  Perry  St.  and  Oakwood 
Ave.,  bids  opened  July  22,  has  been  awarded  to  Cart- 
wright  &  Hennessey,  of  Troy,  O.,  for  $27,069 ;  the 
contract  calls  for  18,000  sq.  yds.  of  Logan  or  Met. 
block  pavement  with   cement  filler. 

Menasha,  Wis. — According  to  press  reports  the 
Council    will  expend  $20,000  in  street  improvements. 

Auburn,  N.  y.— City  Clk.  B.  H.  Uerrllng  writes 
that  the  following  bids  were  received  for  asphalt  pav- 
ing on  one  street,  estimated  to  cost  $30,000  :  Barber 
Asphalt  Paving  Co.,  $1.99  per  sq.  yd.  ;  Warner-yuln- 
Ian  Asphalt  I'aving  Co.,  Syracuse,  $1.84'/4  per  sq.  yd. 

Belle  Vernon  Pa. — Bonds  to  the  amount  of  $10,000 
have  been  voted  for  street  paving  and  lire  apparatus. 

Charlottesville,  Fo.— The  Street  Improv.  Com.  has 
reported,  giving  the  estimated  cost  of  paving  Main 
St.  with  brick  as  $50,000  and  the  cost  of  macadamiz- 
ing certain  cross  and  parallel  streets  at  $26,000.  The 
Com.  recommends  that  bonds  to  the  amount  of  $80,- 
000  be  issued  for  said  improvements. 

Leavenworth,  Kan. — The  Council  has  ordered  a  por- 
tion of  4th  St.  paved  with  brick.  Estimated  cost, 
grading  and  curbing,  $1,984 ;  artiflcial  stone  curl>- 
ing,  $4,498  ;  paving,  $28,033. 

Lowell,  Mass. — The  Bd.  of  Aldermen  has  adopted 
the  order  to   borrow  $38,950  for  paving. 

Watertown,  N.  Y. — The  Bd.  of  Pub.  Service  is  re- 
ported to  have  awarded  to  Warren  Bros.  Co.,  of  New 
iork,  the  contract  for  a  bituminous  macadam  pave- 
ment in  State  St.  for  $40,661. 

Spokane,  Wash. — The  City  Council  has  ordered  Main 
Ave.  to  be  paved  ;  probably  asphalt  will  be  used. 

San  Francisco,  Cal. — The  Bd.  of  Supervisors  has  or- 
dered Beale  St.  rcpaved  with  basalt  block  at  a  cost 
of  $10,000,  and  Mission  St.  paved  with  bituminous 
rock  at  a  cost  of  $10,000. 

New  Orleans,  La. — The  Dock  Bd.  is  having  plans 
and  speciticatious  prepared  tor  an  additional  amount 
of  Georgia  granite  paving  along  the  wharls ;  about 
25,000  sq.  yds. 

Three  Jtivers,  Mich. — At  the  special  election  held 
July  28  it  was  voted  to  issue  $39,000  bonds  for  pav- 
ing Flint  Ave.  and  St.  Joe  St. 

Trenton,  N.  J. — Mayor  Katzenbach  has  signed  or- 
dinances tor  the  repaying  of  State  St.,  and  authoriz- 
ing a  bond  issue  of  $35,000  for  repaying  with  asphal- 
tum  over  Belgian  bi'>ck  on  Hanover,  Bank  and  other 

streets.  « 

Chester,  W.  Va. — Recorder  J.  S.  D.  Mercer  writes 
that  at  the  election  held  July  28  it  was  voted  to  issue 
$20,000  bonds  for  street  improvements. 

Portsmouth,  Va. — The  City  Council  has  appropri- 
ated $50,000  additional  for  street  improvements, 
making  a  total  of  $100,000  to  be  expended  this  year. 
Bascom   Sykes,    City  Engr. 

St.  Clair,  Mich. — Willis  F.  Brown,  Consulting  Engr., 
Toledo,  O.,  is  preparing  plans  and  specllications  tor 
30,000  yds.  of  brick  paving,  for  which  bids  are 
about  to  be  received. 

Chase   City,   Va, — See  "Water." 

Lorain,  O. — Bids  are  wanted  Aug.  25  for  13,000  ft. 
of  5x24-ln.  stone  curbing  and  24,000  sq.  yds.  of 
brick  paving  on  6-in.  concrete  foundation.  Ohas.  8. 
Ferguson,    City    Engr. 

llarrisburg.  Pa. — City  Clk.  Chas.  A.  .Miller  writes 
that  the  City  Solicitor  is  now  preparing  an  ordinance 
to   pave   with    sheet   asphalt    about   360,000   sq.    yds. 

Brooklyn,  N.  Y. — Bids  are  wanted  Ana.  6  for  62,860 
sq.  ft.  of  bluestone  flagging  for  sidewalks  in  numer- 
ous streets.  J.  Edw.  Swaustrom,  Pres.  Boro.  of 
Brooklyn,  New  York  City. 

Long  Island  City,  N.  Y. — Bids  are  wanted  Aug.  7 
for  3,350  sq.  yds.  of  granite  block  pavement,  with 
9,600  sq.  ft.  of  new  flagging  on  a  portion  of  9th  Ave. 
Jos.   Cassidy,  Pres.  Boro.  of  Queens,  New  York  City. 

Frederick,  Md. — Bids  are  wanted  Aug.  9  for  pav- 
ing approximately  3,800  sq.  yds.  with  vlt.  brick  or 
block  on  East  Church  St.;  also  1,600  ft.  of  stone 
curbing.     Geo.  Edw.  Smith,  Mayor. 

Milwaukee,  Wis. — Local  press  reports  state  that  all 
bids  opened  July  22,  for  paving  16th  St.  viaduct  with 
creosoted  pine  block,  in  all  17,000  sq.  yds.,  have 
been  rejected  and  that  new  bids  will  be  asked.  The 
lowest  bid  received  was  from  Paul  Froemming,  of 
Milwaukee,  at  $2.67  per  sq.  yd. 

Asphalt  paving  contracts  have  been  awarded  to  the 
Barber  Asphalt  Paving  Co.  as  follows:  4  streets.  In 
all  13,092  sq.  yds.,  at  $2.30  per  sq.  yd.,  and  1  street, 
4,214  sq.  yds.,  at  $2.40  per  sq.  yd. 

York  City,  Pa. — The  Common  Council  has  passed  an 
an  ordinance  directing  the  Highway  Com.  to  cause 
a  portion  of  Susquehanna  Ave,  to  be  macadamized, 
with  brick  and  stone  gutter. 

Tuscola,  111. — The  City  Council  has  passed  ordi- 
nances providing  for  23  blocks  of  brick  pavement,  for 
which  contracts  are  to  be  let  at  once,  according  to 
local  press  reports. 

Pentwater,  Mich. — The  Council  has  directed  the 
City  Engr.  to  prepare  estimates  of  the  cost,  and 
plans  for  paving  Oakland  Ave.,  and  Jackson   St. 

Crawfordsville,  Ind. — The  City  Comrs.  have  com- 
pleted their  final  report  on  the  paving  of  Main  and 
Green  Sts.     Total   estimated  cost,  $55,122. 

Bloomsburg,  Pa. — The  Council  has  instructed  the 
Town  Engr.  to  prepare  specifications  for  the  paving 
of  a  portion  of  Main  St. ;  probably  brick  will  be  used 
on  a  concrete  foundation. 

Syracuse,  N.  Y. — The  City  Engr.  has  recommended 
the  paving  with  brick  of  several  streets  at  a  total 
estimated    cost   of   about   $65,000. 

Marinette.  Wis. — The  County  Bd.  has  under  con- 
sideration the  building  of  17  miles  of  road. 

Wilmette,  III. — Bids  will  be  received  by  the  Bd.  of 
Local  Improv.  until  Aug.  7  for  curbing,  paving  with 
brick,  and  otherwise  improving  portions  of  West  Ave. 
V.  B.  Roberts,  Engr.,  Reaper  Blk.,  Chicago.  Henry 
B.  Gates,  Chmn. 


M cchanicviUe ,  N.  Y. — Rids  will  be  received  by  the 
Village  Bd.  of  Trus.  until  Aug.  6  for  constraetlng 
vltrlHcd  block  pavement  on  a  concrete  foundation  for 
Main  and  RaHroad  Sts.    C.  E.  Hicks,  Village  Engr. 

Niagara  Falls.  A.  Y. — Geo.  F.  Diermer,  (  Ity  Clk., 
wrttes  that  bids  will  be  rt-celved  about  Sept.  1  for 
paving  on  4tb,  5tli,  11th  and  13th  Sts.  I'robable 
cost,   $25,000. 

St.  Louis,  Mo. — Bids  are  wanted  Aug.  8  for  paving 
with  vitrified  brick  on  portions  of  numerous  streets. 
A  6-year  guarantee  to  accompany  each  bid.  Blram 
Phillips,   Pres.   Bd.   I'ub.   Improv. 

Baltimore,  Md.  —  Bids  are  wanted  Aug.  6  for  grad- 
ing, curbing  and  recurblng  and  paving  with  vlt- 
rilied  brick  on  a  portion  of  Park  Ave.  B.  T.  Feii- 
dall.   City   Engr. 

.llbany,  N.  y.  — The  I'.d.  of  Supervisors  on  July  22 
passed  resolutions  providing  for  the  Improvement  of 
numerous   Albany  Co.   highways. 

Briioklyn.  N.  Y. — Bids  are  wanted  Aug.  7  for  re- 
paving  with  asphalt  on  old  asphalt  foundation  th« 
northerly  portion  of  Coney  Island  Concourse;  also  for 
furnishing  and  laying  hexagonal  asphalt  tiles  on 
Coney  Island  Concourse.  Wm.  R.  Willcox,  Comrs.  of 
Parks,  New  York  City. 

A'eie  Brighton,  S.  L.  N.  Y. — Bids  are  wanted  Aug. 
8  for  grading  and  paving  with  asphalt  (6,700  sq.  yds., 
including  binder  course,)  and  granite  block  (1,500 
sq.  yds.  with  cement  Joints),  with  cement  founda- 
tion, a  portion  of  Richmond  Road;  for  asphalt  pave- 
ment, 5,400  sq.  yds.,  with  concrete  foundation,  on  a 
portion  of  Richmond  Terrace;  for  asphalt  block  pave- 
ment, 2,200  sq.  yds.  with  concrete  foundation,  on  a 
portion  of  Water  St.;  for  granite  block  pavement, 
2,650  sq.  yds.,  with  concrete  foundation  or  another 
portion  of  Richmond  Terrace;  and  for  granite  block 
pavement  4,600  yds.,  with  concrete  foundation  on  a 
portion  of  Jersey  St.  Geo.  Cromwell,  Pres.  Rich- 
mond  Boro.,   New  York  City. 

Milwaukee,  Wis. — Bids  are  wanted  Aug.  5  for  fur- 
nishing material,  grading  and  paving  with  asphalt  on 
a  concrete  foundation,  a  portion  of  2d  Ave.  Chas.  J. 
i'oetsch,   Chmn.  Comrs.  Pub.  Wks. 

Warren,  O. — Bids  are  wanted  Aug.  25  for  furnish- 
ing material  and  paving  with  asphalt  block,  brick  or 
macadam  on  portions  of  several  streets.  A.  L.  Jame- 
son, City  Clk. 

Wcehawken,  N.  J. — Bids  will  be  received  by  the 
Township  Com.  Aug.  5  for  regulating  and  paving  with 
asphalt  a  portion  of  Angellque  St.  Thos.  Carroll, 
Township  Clk. 

Pome,  N.  y. — Bids  will  be  received  by  the  Common 
Council  until  Aug.  8  for  paving  with  asphalt.  War 
ren's  bituminous  macadam  waterproof,  and  brick  on 
a  portion  of  W.  Embargo  St.     Jay  Capron,  City  Engr. 

Omaha,  Neb. — Bids  will  be  received  by  the  Bd.  Pub. 
Wks.  until  Aug.  8  for  curbing  and  paving  with  either 
asphaltum,  vitrified  brick,  stone  block  or  vitrified  block 
in  Street  Improv.  Dlst.  No.  803.  Andrew  Rosewater. 
Chmn. 

Brooklyn,  N.  Y. — Bids  will  be  received  by  the  Boro. 
Pres.,  J.  Edw.  Swaustrom,  until  Aug.  13  for  furnish- 
ing material  and  paving  with  asphalt  on  portions  of 
numerous  streets,  in  all  about  67,100  sq.  yds. 

Medford,  Wis. — It  Is  stated  that  bids  are  wanted 
Aug.  15  for  3.300  ft.  of  cement  curb  and  gutter,  and 
14,000  sq.  yds.  of  macadam  pavement.  W.  G.  Kir 
choffer,  Engr.,  Baraljoo.  Wis. 

Fall  Uiver,  Mass, — Local  press  reports  state  that 
the  Supt.  of  Streets  will  receive  bids  for  150.000 
granite  paving  blocks. 

New  York.  N.  Y. — Bids  are  wanted  Aug.  12  for 
regulating  and  repaving  with  asphalt  on  portions  of 
numerous   streets.     Jacob  A.   Cantor,   Boro.   Pres. 

Long  Island  City,  N.  Y. — Bids  are  wanted  Aug.  14 
for  regulating  and  repaving  with  asphalt  on  portions 
of  several   streets.      Joseph  Cassidy,   Boro.    Pres. 

Michigan  City,  Ind. — II.  M.  Miles.  City  Engr.,  writes 
that  bids  will  be  received  until  Aug.  18  for  paving 
with  asphalt  and  constructing  combined  curb  and 
gutter  on  W.  7th  St.     Estimated  cost,  $10,000. 

City  Engr.  U.  M.  Miles  writes  that  the  following 
bids  were  opened  July  21  :  a,  asphalt  paving,  per  sq. 
yd.  ;  b,  cuebing  and  gutter ;  c,  grading,  per  cu.  yd.  ; 
d,  total  :  Western  Construction  Co.,  Indianapolis,  Ind.. 
a  $1.89,  b  60  cts.,  c  29  cts.,  d  $13,080;  Barber  Asphalt 
Paving  Co..  Indianapolis,  Ind.,  a  $1.95,  b  65  cts.,  c 
30  cts.,  d  $13,632. 

Long  Island  City,  N.  Y. — The  following  bids  were 
opened  July  24  by  Jos.  Cassidy,  Boro.  Pres.,  for  re- 
paving with  asphalt  on  relald  block  pavement  and  re- 
paving with  granite  block  on  sand :  A,  Continental 
Asph.  Pavg.  Co. ;  B,  Interstate  Pavg.  Co. ;  C,  Asph. 
Const.  Co.;  I).  Barber  Asph.  Pavg.  Co.;  E,  Uvalde 
Asph.  Pavg.  Co. ;  F,  M.  T.  Meagher ;  G,  Green  River 
Asph.   I'avg.  Co.  : 

Borden  and  Jackson  Avenues. 
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firootJim,  -V.  V, — The  Oranford  Co.  has  been  awanl- 
ed  15  contracts  for  asphalt  paving.  aoiMrding  to  bids 
received  July  23  by  the  Bofo.  Pres.,  all  bnl  one  ou 
concrete  foundation,  and  amounting  all  told  to  JliUT,- 
t»8.  The  work  Involves  105.000  sq.  yds.  of  pave- 
ment and  33.1K>0  eu.  yds.  concrete.  The  Hrooklyn  Al- 
ratnu  Co.  was  awarded  four  contracts  amounllug  to 
»70.832.3o.  The  detail  of  the  largest  contract.  Con- 
gress SL.  Is  as  follows  :  .^.  Brooklyn  Alcatrai  Co. ;  B, 
Cranford  Co.:  C,  Green  River  Co.;  D,  .Uvalde  Co.: 

ji-,>'  S'-'^   t»*>  ?^S       3-    s  s 

o*^CT   —Bit    "  -6    •o.M     -o?     >®  ■" 

■<    "   e    "   V    "  Y.  o      u  B 

B »1.0<J  ?.30  M.40  J.65  ».30  »S  J3T.200 

0 1J5  .20  4.75  .65  .20  4  40.82!> 

A 95  .35  4.40  .69  .35  5  36,860 

n 1.10  .10  4.50  .65  .20  3  39.162 

.Vne  \'ori.  S.  Y. — Bids  were  opened  July  18  by 
Jac\>b  A.  Cantor.  Boro.  I'res..  for  18  contracts  for  as- 
phalt paving  on  present  iwvemeut  relaid  as  founda- 
tion. The  detailed  bids  of  the  largest  two  are  as  fol- 
lows :  .V  Continental  .\sph.  Pavg.  Co. :  B.  Barber  As- 
uhalt  I'avg.  Co. ;  C.  Sicilian  Asph.  Pavg.  Co.  :  D. 
tralde  As^.  Pmvg.  Co. ;  E,  Century  Constn.  Co. : 
SulllTan  St  from  Canal   to  W.   3d. 

=■       .25       §5      ?;        I  .      -is 

•      ^r,>-    5«>.      -o        §-      ^g!  .         = 

5         Sosr      -Socr         ?"-  ■oo         Soo  - 
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aa         <  55  ^  O  <•.  H 

A..   $2,165     $.02         $.05         $.30         $21  $23,407 

B..      1.80         .51            .85            .37            20  29,098 

C.      S.05         .45          1.00            .."iO            21  42,104 

I>. .      1.50         .45            .83            .37            20  25.310 

K.  .      I.IS         .20            .95            .20            21  24,236 

Thompson  St.  from  Canal  to  W.  3d. 


&?=•      -sob. 


-  — M         So-* 


■o  _ 

3       <""«"*       z.~        o"    S"-  Pi 

A.  .   $2,265     $.02         $.05         $.30         $21  $24,081 

B..      1.80         .35  .85  .37  20  29,987 

C. .      3.05         .45  1.00  .50  21  42,466 

D. .      1.45         .45  .83  .37  20  25,373 

E. .      1.58         .20  .95  .30  21  25,005 

The  Continental  Asph.  Pavg.  Co.  has  been  recom- 
mended for  award  of  contracts  of  the  letting  of  the 
above  date  amounting  to  $65,835  ;  the  Asphalt  Con- 
struction Co..  for  contract  awards  amounting  to  $40,- 
427. 

Cmfoii.  O. — City  Engr.  Phil.  H.  Weber  writes  that 
the  following  bids  were  opened  July  21  for  furnish- 
ing, f.  o.  b.  Canton,  a  quantity  of  "first  quality"  salt- 
glazed  vitrified  shale  sewer  pipe.  The  tJids  were  re- 
ceived In  form  of  a  discount  from  price  list  of  The 
Eastern  ft  Western  Mfgrs.'  price  list  of  Dec.  19,  1901 : 

Double  strength. 


Bidders  and  addresses. 


•a 


ts 


"T.*^        .So    ^  «  *- 

'^  iH        <! 

Munter-Wllllams  Coal  Co.,  Canton.     70         73         76 

American  Sewer  Pipe  Co.,  Pittsburg     70  73         76 

Buckeye  Summit  S.  P.  Co.,  Akron .  .      70  73  76 

<;ranite  Clay  Co..  Magadove,  0 70  73  76 

•The  standard  strength  pipe  includes  800  ft.  of  12- 
In..  6.00O  ft.  10-in.,  45,000  ft.  8-ln.  and  8,500  ft.  6-in. 

Wathinglrm,  U.  C. — The  following  bids  were  opened 
July  20  by  the  Comrs.,  D.  C.  for  four  classes  of  pave- 
ment, each  involving  47,000  sq.  yds.  sheet  asphalt 
and  7,000  so.  yds.  vitrified  block,  the  unit  prices  and 
'Id  being  given  in  each  case  : 


total  of  bid 


A    -. $1.56         $1.64         $1.74  $1.63 

1.09     1.20     1.07     1.14 

ToUl  $80,950  $85,480  $89,270  $84,590 

B   1.59  1.65  1.74  1.79 

_       .  112  1.20  1.07  1.20 

ToUI    $82,570     $85,950     $89,270     $92,530 

t-    1.64  1.71  1.74  1.94 

„       .  117  1.25  1.07  1.25 

ToUI    $85,270     $89,120     $89,270     $99,930 

l»   1.59  1.69  1.74  1.75 

1.13  1.25  1.07  1.18 

ToUI     $82,640     $88,180     $89,270     $90,510 

Cement    gutters.  1.99  2.27  2.22  1.81 

Bida  opened  at  the  same  time  for  laying  asphalt 
block  pavemenu  were  as  follows :  a,  with  gravel  base  • 
6,  with  natural  cement  concrete  base :  Washington 
Aapbalt  Block  &  Tile  Co.,  a  $1.66  per  sq.  yd.,  6  $2  per 
■q.  yd. :  Brennan  Const.  Co.,  a  $1.76  per  sq.  yd.  ■  h 
$2.19  [)er  sq.  yd. 

POWER   PLANTS,  GAS  AND  ELECTRICITY. 

Oreat  Barrinyton.  Ua»». — P.  A.  Russell,  Jr.,  of  the 
Great  Barrington  Electric  Light  Co.,  writes  that  the 
company  his  leased  the  water  power  and  will  Install 
machinery,  ste»m  and  water,  to  furnish  light  and 
|K»wer.  C.  ParUh.  Engr.  Bids  will  be  received  at 
once. 

Uutralo,  V.  r,— The  City  Hall  Trus.  have  deter- 
mined to  ask  the  Council  and  the  Bd.  of  Superv.  to  ap- 
propriate $50,00<J  for  Installing  In  the  building  an 
ele<'trlc  light  plant. 

I-anK.  City,  Hint. — See  "Water." 

Amtterdam,  Holland. — Bids  are  wanted  until  Sept. 
8  lor  the  supply,  delivery  and  laying  of  a  complete 
underground  high-tension  and  low  tension  cable  sys- 
tem. coinprUliig  about  150  kilometer  ,'i-phase  current 
rablen.  70  kilometer  direct-current  cables  and  25  test 
and  telephone  cables.  Copies  of  Dutch  specifications, 
with  (lerman  translation,  can  be  obtained  from  the 
<'lty  Printing  OIBce,  of  Amsterdam,  on  payment  of  5s 
\»n  Leeuwcn,  Burgemeester  en  Wetbouders. 

Bast  Ht.  L'tuiii,  III. — Clark  Bros.,  of  Philadelphia, 
are  reported  to  have  purchased  the  Citizens  Electric 
Light  A  Power  Co.'s  plant  for  $6f)0,000. 


Port  Carbon.  Pa. — Bids  arc  wanted  Aug.  0  for  light- 
ing the  streets  and  public  buidings  of  the  Boro.  with 
electricity  for  1  or  5  years.  John  P.  McCord,  Sr., 
Chmn.  Light  Com. 

Bessemer,  Ala. — Chas.  McCrery,  Vlce-Pres.  of  the 
Tenn.  Coal,  Iron  &  R.  R.  Co.,  Birmingham,  writes  that 
plans  are  now  being  made  for  the  electric  light  plant 
which  it  Is  proposed  to  build  at  Bessemer. 

Millsboro,  Tex. — The  Hllisboro  Electric  Co.  is  re- 
ported incorporated  by  M.  B.  Templeton,  W.  C.  Ross 
and  others.     Capital  stock,  $50,000. 

Berkley.  Vo. — It  Is  stated  that  H.  C.  Tunis  is  In- 
terested In  the  concern  to  be  known  as  the  Hampton 
Roads  Power  &  Development  Co.,  the  5,000  H.  P. 
power  plant  of  which  is  soon  to  be  constructed  near 
the  Tunis  Lumber  Co.'s  plant. 

MeKeesi>art.  Pa. — The  City  Council  has  passed  the 
ordinance  for  a  $60,000  bond  Issue  for  a  city  light 
plant. 

Indianapolis,  Jnd. — It  is  stated  that  contracts  will 
soon  be  let  for  constructing  a  $300,000  plant  for  the 
Merchants'  Heat  &  Light  Co.  W.  H.  Schott,  of  Chi- 
cago, Is  the  Co.'s  Engr. 

Kingsriver,  Cat. — The  Klngsriver  Power  Co.  (capi- 
tal $150,000)  has  been  incorporated.  Directors :  P. 
\V.  Gregg,  San  Bernardino ;  Henry  Fisher,  Rediands, 
and  others. 

Cedar  Falls.  la. — City  Clk.  Jackson  wishes  to  corre- 
spond with  parties  who  desire  to  receive  from  the  city 
a  gas  franchise  or  who  wish  to  make  the  city  a  pro- 
posal. 

Augusta,  Oa. — A  5-year  contract  for  street  lighting 
has  been  let  to  the  Augusta  Ry.  &  Electric  Co.  at  $68 
per  light. 

Philadelphia,  Pa. — It  is  stated  that  the  Welsbach 
Street  Lighting  Co.  has  secured  a  charter  at  Dover, 
Del.,  for  lighting  streets  and  parks ;  capital,   $25,000. 

Los  Angeles,  Cal. — It  is  stated  that  an  issue  of 
$60,000  bonds  of  the  Pomona  &  Ontario  Light  &  Fuel 
Co.  has  been  disposed  of.  the  money  to  be  used  In  im- 
provements and  installation  of  new  gas  plant  for 
production  of  fuel  gas  by  the  Lowe  method. 

Taunton,  Mass. — It  is.  stated  that  the  city  has 
bought  a  $6,U00  plot  of  land  near  the  works  of  the 
Evans  Nickel  Plating  Co.  as  a  site  for  the  municipal 
lighting  plant. 

Jersey  City,  N.  J. — It  Is  stated  that  the  Granite 
City  &  Venice  Light  &  Power  Co.  has  been  Incorpo- 
rated in  111.  ;  capital  in  Illinois,  $160,000. 

New  Orleans,  La. — It  is  stated  that  two  bids  have 
been  received  for  the  municipal  lighting  plant,  one  for 
an  outright  plant  from  Mr.  Bullard,  of  Cincinnati,  for 
$1,369,000,  and  one  from  the  New  Orleans  &  Carroll- 
ton  R.  K.  Co.  on  the  10-year  basis,  for  $2,648,449,  to 
be  paid  in  ten  annual  instalments. 

The  Budget  Com.  decided  that  $225,000  should  be 
set  aside  as  the  annual  lighting  appropriation. 

Washington,  la. — It  is  stated  that  this .  place  has 
voted  to  build  an  electric  plant,  plans  to  be  prepared 
by  Prof.  G.  W.  Bissell,  of  Ames,  la. 

Coulterville,  Cal. — Press  reports  state  that  a  ma- 
sonry dam  is  to  be  constructed  on  Merced  River  near 
MeCabe's  F'lats,  a  9-mile  flume  and  a  power  house 
built  to  develop  5,000  H.-P.      Cost,  $1,000,000. 

Northville,  N.  Y. — It  is  stated  that  John  A.  Cole, 
of  Northville,  is  interested  in  a  plan  for  a  large  water 
power  plant  on  the  Sacandaga  River  near  here. 

Fostoria,  O. — A  Yaryan  heating  plant,  it  is  stated, 
will  be  established  here  at  once.  Capital,  $100,000. 
Those  Interested  are  E.  C.  Longfellow,  David  Asire, 
J.  <j.  Black  and  others. 

Beatrice,  2ieb. — It  Is  stated  that  W.  P.  Wlckstrum 
will  erect  an  electric  light  power  station,  according  to 
plans  prepared  by  Geo.  A.  Berlinghof. 

San  Francisco,  Cal. — The  Brandy  Creek  Water, 
Light  &  Power  Co.  has  been  incorporated,  with  a  capl 
lai  stock  of  $25,000.  Incorporators :  W.  A.  Hall,  J. 
M.   Gardner,  and  others. 

Howell,  Ind. — The  Bd.  of  Trus.  have  decided  to 
grant  a  franchise  to  the  Evansvllle  Gas  &  Electric 
Light  Co. 

Kewanee,  111. — It  is  stated  that  the  Independence 
Electric  Light  Co.  has  been  Incorporated,  with  a  capi- 
tal stock  of  $5,000.  Incorporators:  G.  A.  Anthony, 
■}.  P.  Brady  and  Julius  Vancoutren. 

Kockford,  III. — The  City  Council  has  granted  to  J. 
A.  Walker,  F.  K.  Houston  and  Geo.  S.  Brlggs  a  25- 
year  hot  water  and  steam  heating  franchise. 

It    is   stated    that   tests   are   being 
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Peru,  111. — It  is  stated  that  the  Peru  &  La  Salle 
Gaslight  &  Power  Co.  has  changed  its  name  to  the 
Citizens'  Lighting  Co.,  and  increased  its  capital  stock 
from  $130,000  to  $250,000. 

Balttmore,  Md. — The  Bd.  of  Estimates  is  reported 
to  have  granted  permission  to  the  Woman's  College  to 
use  certain  streets  for  conduits  for  its  proposed  $30  - 
000  electric  light  and  heat  plant. 

Rayne,  La. — See  "Water." 

Annapolis  Itoyal,  N.  S. — It  is  stated  that  bids  are 
wanted  Aug.  8  for  extending  the  electric  plant,  in- 
cluding dam,  flume,  water  wheels,  power  house,  etc. 
F.  W.  Harris,  Town  Clk. 

Eureka,  Cal.-^C.  Alvln  Balrd,  of  Eureka  (owner  of 
water  rights),  writes  that  the  North  Pacific  Invest- 
ment Co.  proposes  to  construct  a  power  plant  on  Van 
Duzen  River,  to  consist  of  water  wheels,  generators, 
overhead  wires  and  underground  conduits,  for  both 
power  and  lighting.  Preliminary  work  only  has  been 
done. 

ELECTRIC   RAILWAYS. 

Cleveland,  O. — Bids  will  be  received  by  the  Clk  of 
Bd.  of  Control,  until  Aug.  25  for  a  franchise  to  con- 
struct and  operate  a  double-track  street  railway  from 
Seneca  St.  and  Scranton  Ave.  southerly  through  Sen- 
eca St.  to  South  St.  $10,000  security"  required  with 
each  bid.     C.  W.  Toland,  City  Clk. 


Lehigh,  Ind.  Ter. — The  Laufketter-Bendit  Mercan- 
tile Engineering  Co.,  St.  Louis,  Mo.,  have  been  re- 
tained as  Consulting  Engrs.  and  will  shortly  be  in  the 
market  for  about  20  miles  of  rails,  power  house  equip- 
ment, etc.,  for  railway  power  house,  etc.,  to  be  built 
by  the  Choctaw  Construction  Co.  for  the  Lehigh  Trac- 
tion Co. 

Monterey  Cal. — The  sale  of  the  Monterey  &  Pacific 
Grove  St.  fly.  to  the  Monterey  Gas  &  Electric  Co.  for 
$50,000  is  reported,  electric  power  to  be  installed  at 
once. 

lleynoldsville.  Pa. — The  Boro.  Council  Is  reported 
to  have  granted  a  franchise  over  the  streets  of  this 
Boro.  to  the  Punxsutawney  St.  Ry.  Co.,  which  will 
pass  through  Eleanora,  Soldier  and  Rathmel ;.  $80,000 
stock  and  $100,000  bonds.  Clark,  Kaiser  &  Kipp,  of 
l*unxsutawney,  are  said  to  be  interested. 

Kansas  City,  Kan. — It  is  stated  that  John  Mc- 
Daniel  and  Edwin  Taylor  have  been  granted  a  fran- 
chise by  the  Wyandotte  Co.  Comrs.  to  build  and  oper- 
ate an  electric  road  from  Armstrong,  Kan.,  to  the  Co. 
line  at  Loring. 

Malaga,  Spain. — The  Malaga  Suburban  Rys.,  Ltd., 
has  been  organized  to  build  an  electric  traction  system 
through  the  province  of  Malaga.  Total  length,  120 
miles.  Capitalization,  $2,500,000.  Directors  are  Sir 
Richard  J.  Cart.wrlght,  Canadian  Minister  of  Com 
merce  ;  Peter  Ryan,  Registrar  of  Toronto,  Can.,  and 
others. 

Camden,  N.  J. — The  Delaware  &  Magnetic  Spring 
Ry.  Co.  (capital  $200,000)  is  reported  Incorporated. 

Noricalk,  O. — The  City  Council  has  granted  a  fran- 
chise to  the  Lake  Shore  Electric  Ry.  Co.  to  extend  its 
lines  on  certain  streets. 

Oakland,  Cal. — The  Oakland  Transit  Co.  has  ap- 
plied to  the  City  Council  for  franchises  to  connect 
Emeryville  with  Oakland. 

Vincennes,  Ind. — Press  reports  state  that  a  com- 
pany has  been  formed  iu  this  city  and  Linton  to 
build  an  electric  railway  between  the  two  cities. 

Saratoga  Springs,  N.  Y. — The  State  R.  R.  Comn. 
has  granted  the  application  of  the  North  River  Ry. 
Co.  to  construct  a  road  in  the  village. 

New  Iberia,  La. — John  A.  Mcllhenny  and  F  F 
Myles  are  reported  to  have  been  granted  a  franchise 
tor  an  electric  railway  in  this  city,  to  run  to  Morgan 

Columbus,  O. — The  Central  Market  St.  R.  E.  Co.,  of 
this  city,  it  is  stated,  will  use  a  $1,000,000  increase  of 
capital  for  extensions  and  improvements. 

Norton,  Mass. — It  is  reported  that  Boston  capital- 
ists are  back  of  a  plan  by  which  the  Norton  &  Taun- 
ton St.  Ry.  Co.  is  to  make  large  extensions  between 
Providence  and  Brockton  this  summer.  C.  E  Short 
Ch.   Engr. 

Canton,  O. — The  Canton-New  Philadelphia  Ry.  Co., 
of  Canton,  has  been  incorporated,  with  $600,000  capi- 
tal stock,  by  B.  C.  Louis,  J.  E.  Reeves,  and  others,  to 
construct  an  electric  ry.  from  Navarre  to  New  Phila- 
delphia. 

Washington.  N.  J. — The  Easton  &  Washington  Trac- 
tion Co.  has  been  incorporated  by  T.  A  H  Hay  W 
Hay,  of  Easton,  Pa.,  and  U.  M.  Petty,  of  Washington' 
with  $1,000,000  capital.  The  company  proposes  to 
build  lines  from  Washington  to  Easton,  Pa.,  to  Hack- 
ettstown,  to  Belvldere  and  to  Clinton  ;  total  length  of 
track,  57  miles. 

Dayton,  O. — The  Cincinnati  &  Northeastern  Trac- 
tion Co.,  of  Dayton,  has  been  incorporated,  with  $15,- 
000  capital,  by  Dennis  Dwyer,  Albert  Emanuel,  and 
others,  to  construct  an  electric  road  between  Cincin- 
nati and  Dayton. 

Florin,  Pa. — A  charter  is  reported  granted  for  a 
trolley  line  from  Florin  to  Elfzabethtown.  H  K 
Blough,  H.  C.  Lewis  and  H.  H.  Nissley,  of  Elizabeth- 
town. 

Frankfort,  Ind. — The  Indianapolis,  Lebanon  & 
Frankfort  Traction  Co.  has  been  granted  a  franchise 
In  this  city. 

Milwaukee,  Wis. — The  Wisconsin  Traction,  Light  & 
Power  Co.  (John  I.  Beggs,  Pres.),  Is  reported  to  have 
Increased  its  capital  stock  from  $10,000  to  $1,000,000. 

Pueblo,  Colo. — The  Rapid  Transit  Co.  has  been 
granted  a  franchise  to  construct  a  trolley  line  be- 
tween this  city  and  Beulah. 

The  Pueblo  Traction  &  Lighting  Co..  it  is  stated, 
contemplates  spending  $400,000  in  Improvements  next 
year.      E.  M.  Brown,  Ch.  Engr. 

Napoleon.  0. — An  electric  railway  is  being  agitated 
here  to  extend  from  Toledo  to  Cincinnati,  with  spurs 
reaching  to  Columbus  and  Ft.  Wayne. 

Montgomery.  Ala. — The  Montgomery  Traction  Co. 
has  been  incorporated  ($1,000,000  capital),  to  build 
lines  in  the  city  and  to  Pickett  Springs.  B.  L.  Holt, 
W.  H.  Ragland,  and  others,  incorporators. 

Grand  Itapids,  Mich. — It  Is  stated  that  Chas.  S. 
Marr,  of  Muskegon,  is  interested  In  a  60-mile  electric 
road  to  connect  Grand  Rapids,  Muskegon  and  Newago. 

Maiden,  Mass. — The  Maplewood  &  Danvers  St  Ry. 
Co.  has  been  organized,  with  $190,000  capital,  to  build 
a  line  from  Maiden  through  Saugus  and  Danvers  to 
Boxford.  Directors  :  Geo.  H.  Chase  and  Geo.  P.  Mar- 
shall,   of   Maiden,   and   others. 

Winnsboro,  S.  C. — The  Winnsboro  &  Rock  City 
Electric  Ry.  Co.  (capital  $50,000),  is  reported  incor- 
porated by  Thos.  H.  Ketchin,  W.  R.  Rabb,  and  others. 

Rochester,  N.  Y. — The  Rochester  &  Sodus  Bay  Ry. 
Co.  has  absorbed  the  Irondequoit  Park  R.  R.  Co  To- 
tal capital,  $1,850,000.     Thos.  J.  Nlcholl,  Pres. 

Anderson,  Ind. — The  Union  Traction  Co..  of  Indi- 
ana, is  reported  to  have  leased  the  Indianapolis  North- 
ern Traction  Co.  for  50  years.  It  is  stated  that  the 
latter  company  will  use  $3,500,000  In  construction  and 
equipment  of  the  road  from  Indianapolis  to  Logans- 
port. 
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RAILROADS. 

Hintiliitjhaw ,  Ala. — Tlu'  DdupIsoii  Const,  ('o.  is  re- 
ported to  have  received  the  contract  for  bulUUng  the 
Eastern  Ky.  of  Alabama.  Cost,  about  $100,000. 
Length  of  proposed  road,  10  miles  from  Talladega  to 
Pyrites,  Clay  County. 

Danrillc,  Ky. — The  New  Itiver  Coal  Co.  (capital 
.fSO.OOO)  Is  reported  lucorporated,  and  will  build  a  17- 
mlle  R.  K.  E.  L.  Porch.  Galveston,  Tex.;  D.  E. 
Bryant,  Danville,  tacorporators. 

Portland,  Ore. — The  Belt  Line  Ry.  Co.  has  been  In- 
corporated to  build  a  Ry.  from  the  north  to  the^south 
side  of  Coos  Bay.  Incorporators;  W.  L.  Green,  J. 
VV.  Cook  and  J.  K.  Kollock.     Capital,  $1,000,000. 

A't'ir  Whatcom,  Wa^ili. — It  is  stated  that  Nelson  & 
White,  of  Seattle,  have  received  the  contract  for 
clearing,  grubbing,  grading  and  culvert  work  on  10 
miles  of  extension  of  the  Belliugham  Bay  &  British 
Columbia  Ry.  Contract  is  said  to  amount  to  about 
$100,000. 

Denver,  Colo. — The  Colorado  &  Utah  Const.  Co. 
(capital  $2,000,000)  is  reported  Incorporated  to  build 
R.  Rs.  in  Colorado  and  Utah.  Sylvester  T.  Smith, 
Chicago,  Pres.,  and  A.  C.  Ridgway,  Gen.  Mgr. 

The  Denver  &  Northwestern  R.  R.,  it  Is  reported, 
will  award  the  contract  for  18  miles  of  track  to  A. 
A.  Utley  &  Co.,  of  Rock  Springs,  Wyo.,  which  com- 
pany is  said  to  be  backed  by  the  Utah  Construction 
Co. 

\'eir  Orleans.  La. — 'I'he  New  Orleans  Rys.  Co.  is  re- 
ported as  willing  to  expend  not  less  than  $75,000  for 
improvements  at  West  End,  including  bulkhead  and 
revetment  levee,  if  it  can  purchase  or  lease  the  prop- 
erty fiom  the  city.      H.  H.   Pearson,  Jr.,   Pres. 

Canton,  N.  D. — The  capital  stock  of  the  Interstate 
Ry.  Co.,  recently  incorporated  to  build  a  line  from 
Superior,  Wis.,  to  Galveston,  Tex.,  is  said  to  be  $50,- 
000,000.     Headquarters,   Canton,  S.   D. 

Ardmorc,  Ind.  Ter. — It  is  reported  that  the  FrLsco 
system  will  build  a  line  from  Ardmore  to  Hope,  Ark., 
a  distance  of  225  miles.  B.  L.  Wlnchell,  Gen.  Mgr., 
St.  Louis. 

Eldorado.  Ark. — The  Arkansas  Southeastern  R.  R. 
has  been  chartered  (capital  stock  $200,000)  to  build  a 
25-mile  road  from  Eldorado  to  the  La.  State  line. 

Neirport.  N.  II. — It  is  reported  that  the  Newport  & 
Sunapee  R.  R.  will  issue  $00,0(X)  stock  and  $60,000 
bonds  to  build  a  7-mlle  road  between  those  places. 

.Uevij)his.  Tenn. — It  Is  stated  that  the  survey  for 
the  Memphis,  Helena  &  Louisiana  R.  R.,  from  Mem- 
phis to  New  Orleans,  has  been  completed.  B.  B. 
oordon,    Asst.    Engr.,    Greenville,    Miss. 

Hoboken.  \.  ,1. — The  lloboken  .Manufacturers'  R.  It. 
Co.  Is  reported  incorporated,  to  connect  the  Hoboken 
R.  R.  Warehouse  &  Steamship  Connecting  Co.  with 
the  D.  L.  &  W.   R.  R.      Capital,  $500,000. 

Redtratrr.  7'rj.-— The  .Nortneast^^rn  Tex.  Ry.  Co.  pro- 
poses to  build  a  Irne  from  Redwater,  17  miles,  to 
t'ussetta.  (;apital  stock,  $250,000.  Directors:  G. 
Mnnz,  J.  J.  King,  of  Texarkana;  H.  C.  Storey,  of 
Redwater,  and  others. 

Schenevtady,  N.  Y. — The  matter  of  the  elevation  of 
It.  R.  tracks  in  this  city  at  an  estimated  cost  of 
$1,000,000  Is   being  agitated. 

llattUnorc,  Md. — According  to  press  reports  the 
Baltimore  &  Ohio  R.  R.  Is  to  spend  $4,000,000  in  re- 
building the  Pittsburg  &  Western  line  between 
I'ittsburg  and  Akran,  O.     J.  M.  Graham,   Ch.   Engr. 

Maryvtlle.  Tenn. — It  is  stated  that  surveys  are  be- 
ing made  under  the  direction  of  Mr.  Nichols,  of  Coud- 
ersport,  Pa.,  for  a  R.  R.  from  here  25  miles  into 
the  mountains  of  Monroe  Co. 

llnrlan,  Ky. — It  is  stated  that  surveys  for  the 
Southern  Ry.  are  nearly  completed  to  Harlan  Court- 
house, and  contract  for  construction  will  soon  be 
let.     W.  H.  Wells,  Engr.  of  Cons..  Washington,  D.  C. 

Montgomery,  Ala. — The  Autauga  K.  R.  Co.  has  been 
incorporated.  Capital,  $100,000.  S.  M.  Dinklns,  of 
.Montgomery,  Pres.,  and  .VI.  M.  Smith,  of  Autauga- 
ville,   Vice-Pres. 

Concord,  A'.  C. — A  charter  covering  a  period  of  00 
years  has  been  granted  to  the  North  Carolina  Cen- 
tral R.  R.,  which  will  extend  from  Concord,  N.  C, 
to  Fayetteviiie,  N.  C.  Capital,  $2,000,000.  The  fol- 
lowing are  Directors:  Edw.  W.  Shedd  and  J.  Herbert 
Shedd,  of  Providence,  R.  I.;  Wm.  T.  Pratt,  of  New 
York,   and  others. 

DrH  .Moinea.  la. — The  Clarlnda.  College  Springs  & 
Southern  H.  R..  Co.  has  been  Incorporated  in  Iowa, 
with  a  capital  of  $100,000.  The  road  will  be  150 
miles  long  and  run  from  Des  Moines  into  Northern 
Mo.,  with  a  probable  Southern  terminus  at  Tarkio, 
Mo.  Among  the  incorporators  are  J.  Dwight  At- 
water.  New  York;  Sidney  A.  Dunham,  Buffalo,  N.  y., 
and  A.  P.  Tukey,  Omaha 

I.os  .ingeles.  Cal. — It  is  stated  that  the  Interior 
Dent,  at  Washington  has  approved  maps  of  the  San 
Pedro,  Los  Angeles  &  Salt  Lake  R.  R.  through  Nevada 
and  most  of  Utah  and  California.  H.  Hawgood,  Ch. 
Engr. 

Memphis.  Tenn. — It  Is  reported  that  the  Union  Belt 
Line  Is  to  Issue  $1,0(X),000  bonds  to  build  a  new  road, 
work  on  which  will  begin  by  Sept.  W.  H.  Fleming, 
Ch.   Engr.  ♦ 

The  City  Council  has  granted  franchises  In  Mem- 
phis to  the  Illinois  Central  R.  R.  for  80  years,  stated 
"to  Include  the  building  of  new  shops,  erection  of  a 
union  depot  and  a  subway  at  Iowa  Ave.,  the  paving 
of  certain  streets,  and  ultimately  the  elevation  of 
the  river  front  tracks.     W.  J.  Harahan,  Ch.  Engr. 

Volumhun.  O. — 'J'he  Columbus  &  Southern  Ry.  Co., 
(►f  Lancaster,  has  been  Incorporated,  with  $2,000,000 
capital  stock,  by  Livingston  Curling,  John  G.  Peeves, 
and  others.  It  Is  proposed  to  construct  a  railroad 
having  Its  termini  In  Columbus  and  Wellston,  with 
branches  from  Lancaster,    Hampden  and  Allenville. 

Baker  City,  Ore. — A  press  report  states  that  arti- 
cles of  Incorporation  have  been  filed  for  the  Oregon  & 
Idaho  Central  Ry.  (capital  $6,000,000),  to  build  a 
road  from  Baker  City  by  way  of  Eagle  and  Pine  Val- 
leys to  Seven  Devils,  Idabo, 


Shreveport.  La. — Epple  &  Hayes  are  reported  to 
have  secured  the  contract  for  a  20-mile  extension  of 
the  Shreveport  &  Red  River  Valley  R.  R.  from  Man- 
sura  to  Water  Valley. 

Boston,  Mass. — It  Is  reported  that  the  Boston  Ele- 
vated R.  R.  will  Increase  its  capital  by  $5,000,000,  for 
purposes  of  new  construction,  equipment,  etc. 

El  I'aso,  Tex. — It  Is  reported  that  the  El  Paso  & 
Southwestern  R.  R.  Co.  has  been  incorporated  In  New 
York,  with  a  capital  of  $2,000,000,  by  Wm.  E.  Dodge 
and  others,  of  New  York,  and  Jos.  Van  Vlcck  and 
others,  of  El  I'aso. 

Portsmouth.  Va. — It  is  leporled  that  the  Seaboard 
Air  Line  will  control  the  South  ,Se  Western  R.  R., 
which  win  extend  208  miles  from  the  Virginia  coal 
fields  to  Lincolnton,  N.  C.  W.  W.  Gwathmey,  Jr., 
Ch.   Engr. 

PUBLIC  BUILDINGS. 

Lake  Vtlluye,  Ark. — E.  Cook.  Pine  Bluff,  Ark.,  la 
preparing  plans  for  proposed  Improvements  to  the 
Chicot  Co.  court  house  to  cost  $25,000. 

New  York,  N.  Y. — Plans  are  said  to  have  been  re- 
ceived by  Supt.  Helmle,  of  the  Bureau  of  i'ub.  Bldgs. 
&  Offices,  from  Archt.  R.  L.  Daus,  New  York,  for  the 
extension  to  the  Hall  of  Records. 

Springfield,  0. — The  Hospital  Bd.  Is  stated  to  have 
adopted  plana  prepared  by  Robt.  C.  (iotwald,  Spring- 
field, for  a  hospital  to  cost  $50,000. 

Paterson,  N.  J. — Archts.  Carrere  &  Hastings,  of 
New  York  City,  write  that  the  contract  awarded  to 
Peter  Vanderhoof  &  Sons  Co.,  28.3  Broad  St..  Newark, 
for  work  on  the  City  Hall  amounted  to  $87,000,  and 
Included  stone  work,  iron  work,  rough  carpentry, 
plumbing  and  heating. 

Montclair,  N.  J. — Andrew  Carnegie  has  offered  to 
give  an  additional  $10,000  to  the  $30,000  already 
given  for  a  library. 

Benton,  Ark. — The  contract  for  constructing  a 
court  house  for  Saline  Co.  has  been  awarded  to  John 
S.  Odom,  of  Little  Rock,  for  $31,000. 

Remsen,  la. — Harry  Tappendorf.  of  Rock  Island. 
111.,  is  said  to  have  the  contract  for  the  erection  of 
a  R.  C.  Church  to  cost  $46,000. 

Sioux  City,  la. — Pass  &  Schlppel,  of  Mankato, 
Minn.,  are  reported  to  have  prepared  plans  for  a 
Dutch  Reformed  Church  to  cost  $150,000. 

Wilkeabarre,  Pa. — The  contract  for  building  Lu- 
zerne Co.  court  house  has  been  let  to  the  .)os.  llendler 
Construction  Co.,  of  Wilkesbarre.  for  $597,000,  the 
building  to  be  of  Ohio  River  sandstone. 

Jackson,  O. — The  Bldg.  Com.  is  said  to  have  on 
file  plans  and  specifications  for  the  improvement  of 
the  court  house. 

San  Diego,  Cal. — The  Co.  Superv.  liave  adopted 
plans  of  Wm.  Quayle  tor  the  county  hospital,  esti- 
mated to  cost  $80,000.  The  building  to  be  2  stories 
and  basement  and  300  ft.   In  length. 

Woodland.  Cal. — The  Yolo  Co.  Superv.  have  de- 
cided to  reject  bids  recently  opened  for  the  proposed 
court  house  at  Woodland,  the  lowest  being  $139,833. 
and  to  submit  to  the  voters  the  question  of  issuing 
bonds  for  said  building. 

New  Y'ork.  N.  Y. — Bids  are  wanted  Aug.  7  by  the 
Fire  Dept.,  Thos.  Sturgis,  Pres.,  for  erecting  a  build- 
ing on  the  White  Plains  Road,  Boro.  of  Bronx.  Se- 
curity  required.   $15,0f0. 

Des  Moines.  la. — Hallett  &  Rawson,  615  Walnut 
St.,  are  stated  to  have  completed  plans  for  the  First 
Church  of  Christ  (Scientist),  to  be  built  of  brick  and 
stone,  on  8th  St.,  between  Crocker  and  School  Sts. 
Estimated  cost  $25,000. 

New  York,  N.  Y. — Wm.  M.  Aiken.  Consulting  Engr. 
of  the  Boro.  of  Manhattan,  has  been  authorized  by 
the  Bd.  of  Estimate  to  prepare  plans  for  the  altera- 
tions and  repairs  In  the  New  York  Co.  Court  House  In 
place  of  plans,  recently  rejected.  Estimated  cost  of 
tmprovcment,  $500,000. 

Clinton.  la. — John  Lake  &  Son  are  stated  to  have 
received  the  contract  to  erect  the  First  M.  E.  Church 
for  $24,000. 

New  York,  N.  Y. — R.  W.  Gibson,  76  Wm.  St.  ;  Hunt 
&  Hunt,  28  E.  21st  St.  :  Grosvenor  Atterbury,  18 
W.  34th  St.  :  Howell  &  Stokes.  100  William  St.,  and 
18  W.  34th  St. :  Howell  &  Stokes,  100  William  St.,  and 
Stoughton  &  Stoughton,  96  5th  Ave.,  have  been  se- 
lected to  prepare  competitive  plans  for  an  armory,  to 
be  constructed  for  the  69th  Regiment,  said  plans  to 
be  submitted  to  the  Armory  Bd.  before  Sept.  15.  Ap- 
propriation $550,000. 

Columbus,  O. — Local  press  reports  state  that  con- 
tracts for  improvements  at  the  Institution  for  the 
Blind  have  been  awarded  as  follows :  Heating  and 
plumbing  to  the  Huttman-Conklln  Co.,  at  $14,428 
and  $2,850,  respectively  ;  electric  light  plant  building 
and  equipment,  to  J.  A.  Erner  &  Co.,  at  $13,46o,  and 
stokers  to  the  American  Stoker  Co.,  for  $2,900. 

Woodville,  Pa. — The  Poor  Directors  have,  accord- 
ing to  reports,  awarded  to  Wm.  Miller  &  Sons  the 
contract  to  erect  an  additional  wing  to  cottage  No. 
1  and  lay  new  flag  and  concrete  walks  and  erect  an 
iron  fence  about  the  grounds  of  the  Allegheny  Co. 
Hospital  for  Insane  at  Woodville,  for  $42,900. 

Ada,  Minn. — Bids  are  wanted  Aug.  8  for  erecting 
the  Co.  Court  House,  both  including  and  not  inciud- 
mg  the  heating  and  plumbing.  Louis  Pfund,  Chmn. 
Co.  (;omrs. 

Newark,  0. — Bids  are  wanted  Aug.  Is  for  erecting 
a  laundry  at  the  Children's  Home  Farm  In  Madison 
Township.     A.  R.  Pltser,  Co.  Aud. 

Galveston,  Tex.- — Bids  are  wanted  Aug.  26  for  build- 
ing the  iron  frame  sewer  piling  quarantine  station  at 
Galveston.  Geo.  R.  Tabor,  M.  D.,  State  Health  Otti- 
cer,  Austin,   Tex. 

Newark,  N.  J. — Local  press  reports  state  that  a 
new  building  to  cost  $70,000  Is  to  be  erected  for 
Baptist  Home  for  Aged  on  the  site  of  present  build- 
ing,  285-291    Rosevllle  Ave. 

Oswego,  N.  Y. — Plans  are  stated  to  have  been  pre- 
pared by  J.  Mills  Piatt,  of  Rochester,  for  a  new  hos- 
pital. 


Chicago,  III,— A.  F.  Hughes,  437  W.  69th  St.,  Is 
said  to  be  the  architect  for  buildings  to  be  located 
at  Hermitage  Ave.  and  36th  St.  for  the  parish  of  Our 
Lady  of  Good  Counsel.  Auditorium  to  cost  $60,000; 
parsonage.  $15,000,  and  church,  $100,000. 

Cleveland,  O. — J.  Milton  Dyer  has  been  chosen  as 
architect  for  the  $200,000  church  to  be  erected  by  the 
First  M.  E.  Society.     Rev.  Chas.  B.  Mitchell,   Pastor. 

Sublette,  III. — Fisher  &  Gault,  of  Chicago,  are  the 
architects  of  a  R.  C.  Church,  one  story,  46x115  ft,  to 
be  built  at  a  cost  of  $20,000. 

Waukesha.  Wis. — Plans  prepared  by  Claude  & 
Starck,  of  Madison,  Wis.,  for  the  new  city  boepltal 
are  said  to  have  been  accepted  by  the  city,  and  con- 
tracts will  probably  soon  be  let. 

Mansfield.  O. — The  Bd.  of  Managers  of  the  Ohio  Ke 
formatory  is  reported  to  have  let  the  contract  for 
.  100  cells  to  the  Champion  Iron  Co.,  of  Kenton,  C, 
at  Its  bid  of  $44,636. 

New  Albany,  Ind. — The  School  Bd.  Is  said  to  have 
adopted  plans  for  the  $35,000  Carnegie  Library,  as 
prepared   by  I'aul   E.   Mosemlller,  of  Louisville,  Ky. 

Houston.  Tex. — The  Market  Com.  has  reported  In 
favor  of  immediate  action  by  the  Council  on  the  reso 
lutlon  authorizing  the  Mayor  to  ask  for  plans  and 
specifications  for  the  erection  of  a  new  market  build- 
ing and  city  hall,  cost  not  to  exceed  $100,000. 

Philadelphia,  Pa. — Martin,  Hetzel  &  Co.  are  said 
to  have  been  granted  a  permit  to  build  the  Ashmead 
.Schafcr  Memorial  Lutheran  Church  on  Allen  Lane, 
opposite  Main  St.,  Germantown.  Cost,  $40,000.  J. 
Franklin  Miller.  46  N.  12th  St.,  is  the  architect. 

Wm.   W.   Ilea's  Son    has  been  granted  a 
the  erection   of  the  parish   house  and   Sui 


Wm.  W.  Ilea's  Son  has  been  granted  a  permit  for 
ine  erection  of  the  parish  house  and  Sunday  school 
for    the    Church    of    the    Holy    Apostles,    at    2l8t   and 


school 
-  -St  and 
Christian  Sts.  The  building  will  be  3  stories  In 
height  and  106x40  ft.  The  plans  were  drawn  by 
Duhrlng.  Okie  &  Zlegler,  of  Philadelphia,  and  the  cost 
Is  placed  at  $50,000. 

St.  Joseph,  Mo. — The  Buchanan  Co.  Bd.  Is  said  to 
have  under  consideration  the  issue  of  $100,000  Jail 
bonds. 

Pittsburg.  Pa. — Nell  &  Rowlands  are  planning  the 
$35,000  church  to  be  built  at  Ellsworth  and  More- 
wood  Aves.  by  the  First  Unitarian  Congregation. 

Hccaucus,  N.  J. — Bids  will  be  received  by  the  Co. 
Bd..  of  Chosen  Freeholders  until  Aug.  7  for  erecting 
-2  additions  to  the  Hudson  Co.  Hospital  for  the  In- 
sane at  the  Co.  Farm,  Secaucus.  John  P.  Egan,  Clk., 
Jersey  City. 

Watertown.  N.  Y. — Bids  are  wanted  Aug.  7  for  the 
construction  and  plumbing  in  connection  with  re- 
pairs and  Improvements  of  the  State  Armory.  Comdg. 
Brig.  Gen.  James  McLear,  Chmn.  Armory  Comrs., 
Albany. 

Niagara  Palls.  N.  Y. — Bids  will  be  received  l)y  R.  A. 
Taylor.  Secy,  of  Library  Bd..  until  Aug.  11  for  fur- 
nishing material  and  erecting  a  library. 

Syroi^use,  N.  Y. — Bids  are  wanted  Aug.  5  for  In 
stalling  high  pressure  steam  main  and  conduits, 
plumbing,  etc.,  at  the  Syracuse  State  Inst,  for  Feeble 
Minded  Children.     G.  L.  Helns,  State  Archt.,  Albany. 

Brooklyn.  N.  Y. — The  Bd.  of  Estimate  &  .\ppor 
tionment  has  authorized  Comr.  Woodbury,  of  the 
Street  Cleaning  Dept..  to  have  plans  prepared  for  a 
department  stable  to  be  erected  near  the  Crow  Hill 
Co.  Bldgs.,  the  cost  not  to  exceed  $70,000. 

Schenectady,  N.  Y. — Press  reports  state  that  Metz 
&  Meyer,  of  Buffalo,  have  secured  the  contract  to 
erect  the  Union  Presbyterian  Church  at  Park  Ave. 
Probable  cost,  $45,000. 

Jackson,  Miss. — McGee  &  Humphreys,  of  this  city, 
are  reported  to  have  received  the  contract  to  erect 
the  St.    Andrew's  Episcopal  Church,   for  $30,000. 

Poughkeepsie,  N.  Y. — Peter  Keeler.  of  Albany,  is 
stated  to  have  .secured  the  contract  for  the  carpenter 
work,  roofing,  elevators,  etc..  for  the  new  court  house 
and  Jail  for  Dutchess  Co.  Contract  price  said  to  be 
about  $40,000. 

Grand  Island,  Neb. — -Local  press  reports  state  that 
the  Co.  Comrs.  have  accepted  the  bid  of  J.  J.  Hanl- 
gan,  of  Omaha,  for  plumbing  and  heating  the  court 
house,  at  $12,997. 

Redlands,  Cal. — Local  press  reports  state  that  the 
Clk.  of  the  Bd.  of  Superv.  has  been  authorized  to  re- 
ceive plans  and  specifications  for  a  Court  House.  Re- 
ports also  state  that  bids  will  be  received  by  the  Bd. ' 
of  Superv.  until  Sept.  1  for  $150,000  Court  House 
bonds. 

Mason,  Mich. — Bids  will  be  received  by  the  Court 
House  Bldg.  Com.  until  Aug.  18  for  erecting  a  Court 
House.  E.  A.  Bowd,  Archt.,  Dodge  Bldg.,  Lancaster. 
F.  B.  Phillips,  Secy. 

Burlington,  Vt. — Bids  will  be  received  by  the  Li- 
brary Comrs.  until  Aug.  16  for  erecting  a  library. 
W.    R.  B.   Wlllcox,  Archt.     F.   O.  Sinclair,   Secy. 

Bath,  N.  Y. — Bids  will  be  received  by  the  Bd.  of 
Trus.  until  Aug.  14  for  the  following  work  at  the 
N.  Y.  State  Soldiers'  and  Sailors'  Home  at  Bath  :  For 
reconstructing  and  repairing  the  electric  and  steam 
plants  ;  for  a  ventilating  and  heating  system  and  for 
altering  and  improving  the  plumbing  in  the  hospital ; 
for  metal  casings  for  heating  stacks  and  fresh,  air 
ducts,  etc.     Geo.  W.  Dunn,-  Pres. 

Clyde,  N.  Y. — Bids  will  be  received  by  the  Village 
Bd.  until  Aug.  21  for  furnishing  material  and  mak- 
ing repairs  and  Improvements  to  the  town  hall.  Leon 
II.   Lempert  &  Son,  Archts..  Roi-hester,  N.  Y. 

Railway,  N.  J. — Bids  will  be  received  by  the  New 
Jersey  State  Reformatory  Com.  until  Aug.  6  for 
plumbing  in  the  Domestic  Bldg..  N.  J.  State  Reform- 
atory. Raymond  F.  Almlrall  and  Clinton  Mackenzie. 
Assoc.  Archts..  51  Chambers  St..  N.  Y.  City.  Address 
Thos.  M.  Gopslll,   Secy. 

Clear  Lake,  la. — Bids  will  be  received  by  the  Li- 
brary Trustees  until  Aug.  8  for  erecting  a  library. 

Wilkesbarre,  Pa. — The  lowest  bidder  having  refused 
to  accept  the  contract  for  building  Luzerne  Co.  Court 
House  at  his  bid  of  $597,000,  the  Co.  Comrs.  have 
awarded  the  contract  to  Wilson  J.  Smith,  of  Wilkes- 
barre, the  next  lowest  bidder,  at  $682,000. 
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Trcnivm.  A'.  J. — Bids  are  wanted  Aug.  '26  for  fur- 
nishing material  and  erecting  a  Senate  Chamber  in 
the  State  Capitol.  J.  Wlllard  Morgan.  Compt.  & 
Secy.  State   House  Com.     Security   required.   ?50,000. 

SpriaglUU.  O. — Bids  will  be  received  by  the  Bd.  of 
Co.  Comrs.  until  Aug.  25  for  furnishing  material  and 
erei-tlng  a  i-wunty  omt.-e  building;  probable  cost,  ?68.- 
000.     A.  K.  Hahn.  Co.  Aud. 

Loatuuport,  l»d. — I.  E.  Craln  Is  preparing  plans  for 
«  tl&.000  M.  E.  Church  to  be  built  of  stone  on  Mar- 
ket St. 

BUSINESS  BUILDINGS. 

CMrafR).  HI. — Chauncey  G.  Helllck.  of  the  Construc- 
tion Dept.  of  the  Chicago  Telephone  Co.,  has,  ac- 
cDrding    to    reports,    prepared    plans    for    2    2-story 

Erecsed    brick    and    stoue    branch   statlous;    1   to   be 
utit  at   Latlin  and  19th   Sts.,   at  a  cost   of  $30,000, 
and  the  other  at  Chicago  Heights,  to  cost  $16,000. 

S'orfoUt,  Vo. — it  Is  stated  that  plans  have  been  pre- 
pared for  a  7-story  building  which  the  Virginia  Club 
will  erect  in  place  of  the  structure  recently  de- 
stroyed by  Ore.     Probable  cost,  $100,000. 

ruuburg.  Pa. — W.  F.  Wood,  of  this  city,  Is  reported 
to  liare  secured  the  contract  to  erect  a  warehouse  for 
U.  P.  Duff  on  IVnn  Are.  Contract  price  said  to  I>e 
$100,000. 

('*tc<H^>,  HI. — F.  Kolti,  69  Dearborn  St,  Is  reported 
to  be  preparing  plans  for  a  6-story  brick  and  stoue 
warehouse,  to  oe  erected  by  Thos.  S.  Chalmers,  at 
30T-3I»  Wabash  Are.     Estimated  cost,  $60,000. 

Kockford.  Jll. — it  Is  stated  that  Frost  &  Granger,  of 
CUcaxOi  are  preiuring  plans  for  a  2-8tory  frelght- 
boaaeT  280x-»5  ft.,  to  be  erected  by  the  Chicago  & 
Nortliwestem    K.    K.,    at    Rockford.     rrobablo    cost 

$40.ooa 

Ma»o»  Citp,  la. — J.  G.  Nelson  is  stated  to  bare  se- 
cured the  contract  to  erect  a  ft-story  bank  aud  otQcc 
building,  for  the  Commercial  Block  Co.,  at  $75,000. 

Iiulianapotia,  Ind. — Local  press  reports  state  that 
plans  are  being  prepared  for  a  $1,000,000  terminal 
station  for  the  Indianapolis  St.  By.  Co.  H.  J.  Mc- 
Gowau,  Gen.  Mgr. 

Houttom,  Tex. — Bids  are  wanted  until  Aug.  20  for 
the  erection  of  the  Houston  Post  Bldg.,  4  stories  and 
basement,  fireproof.  Cost,  about  $100,000.  Oile  J. 
Lorebn,  of  Houston,  Superr.  Archt. 

Brooklyn.  .V.  Y. — The  Brooklyn  Catholic  Sisters  of 
the  Poor  of  St.  Francis  hare  purchased  10  acres  of 
land  In  Woodharen  on  which  It  Is  proposed  to  erect 
a  $200,000  building  as  a  home  for  aged  men  and 
women. 

0km,  Que. — The  monastery  of  the  Trapplsts  Is  re- 
ported to  bare  lieen  destroyed  by  fire.  Insurance, 
$100,000. 

Little  Rock,  Ark. — Frank  W.  Glbb,  Little  Kock, 
has  received  the  contract  to  prepare  plans  for  the 
$50,000  X.  M.  C.  A.  building  to  be  erected  at  5th  and 
Scott  Sta.     S.  C.  Bosslnger,  Chmn.  Bldg.  Com. 

Springflcld,  O. — Local  press  reports  state  that  Kobt. 
C.  Gotwald  Is  preparing  plans  for  a  car  barn  and  re- 
pair shop,  to  be  erected  by  the  D.  S.  &  U.  B.  R.  on 
W.  North  St.     Estimated  cost,  $50,000. 

Cincinnati.  O. — J.  H.  Day.  of  the  J.  11.  Day  Co., 
Harrison  Ave.  and  Bergen  St.,  writes  that  additions 
to  be  made  to  the  prcseut  plant  are  a  fouudry  120x 
ISO,  which  will  contain  a  cleaning  room  40x80  and  a 
Oreproof  storage  room  for  patterns  36x120;  and  a  2- 
story  addition  for  storage  and  shipping  65x130. 

Xevi  York,  .V.  Y. — Plans  are  said  to  have  been  ac 
ccpted  by  the  New  York  Dressed  Beef  Co.  for  an 
abattoir  to  cost  $1,000,000,  and  to  be  built  at  llth 
Ave.  and  38th  to  40th  Sts. 

EtthcrciUe,  la. — It  is  stated  tliat  the  Uock  island 
B.  B.  proposes  to  build  a  $25,000  depot  at  this  place. 

Bakertfleld,  Val. — Havens  &  Toepke,  San  Francisco, 
are  the  architects  for  a  $70,000  opera  bouse,  to  be 
built  at  Railroad  and  Chester  Aves. 

Hichmond.  ;nd.— Stephen  O.  Yates,  322  N.  16th  St., 
has  prepared  plans  for  a  $10,000  athletic  coiosseum, 
to  be  built  soon. 

Clare,  Mich. — Haug  &  Scbeurman,  Saginaw.  Mich.. 
baveprepaTed  plans  for  a  $10,000  business  block  for 
J.  W.  ColUns;  2  stories  and  basement,  brick  aud 
stone. 

><atannah,  Oa. — The  Germania  Bank,  of  this  city.  Is 
having  prepared  plans  for  a  bank  and  office  build- 
ing, to  be  started  this  fall. 

Ft.  Bmilh.  Ark. — Bd.  Stable  will  erect  a  3-story 
business  building  tills  summer  at  a  cost  of  about 
$20,000. 

UUiraukec,  Wi». — Klreholf  &  itose.  201  Grand  Ave., 
are  the  arcbitecto  for  a  $60,000  solid  brick  building  U 
stories  In  height,  100x110,  to  be  built  for  the  Prltz- 
lair  Hdw.  Co.,  on  Fowler  St.,  near  W.  Water  St. 

ItarrMporl.  In. — I>4K'al  press  reiMirls  state  that  the 
Davenport  Outing  Club  proposes  soon  to  build  a  new 
(tub  house  at  a  cost  of  about  $20,000. 

/.'M  Ant/rliK.  f'rt/.  LiK'al  pr«»HH  retM)rtH  state  that 
•'nniraets  on  the  Union  Trust  Co.'s  12-story  block,  to 
be  built  at  4tb  and  Spring  Sts.,  havo  been  awarded 
as  follows:  steel  structure  to  Baker  Iron  Works,  at 
(129,934;  general  concrete  and  brick  work,  terra  eotta 
work  mna  the  revolving  sashes  to  Paul  Uaupt,  for 
$80,000;  concrete  fonndatloni  to  Cluu.  Leonardt  for 
IU.000. 

Dradicood.  H.  O. — The  Bldij,  Com.  of  the  Dead- 
wood  Hotel  Co.  Is  reported  to  have  awarded  the  con- 
tract for  erecting  a  $1Uij,O0U  building  to  Mullen  &. 
Siono  of  Deadwood. 

JIadiaon,  lllnn. — Pass  &  Srhlpple.  of  Mankato,  are 
preparing  plans  for  a  $20,000  modem,  3-8tory  brick 
hotel,  to  be  erected  at  Hadison  by  H.  L.  Henry. 

Ckickatha.  Ind.  Ter. — J.  H.  Griffin  writes  that  he 
proposes  to  build  a  $30,000  hotel  at  this  place,  Inclnd- 
Ukg  steam  beating  appiaratus,  and  cold  storage;  also 
as  electric  light  plant  for  same. 

Ft.  Hancock,  y.  J—T.  S.  Gladding  Is  stated  to  have 
gtvem  $1S,000  for  a  Y.  U.  C.  A.  Bldg.  to  be  built  bere. 


Ilcpcir.  A.  1. — Wm.  N.  Tobin,  of  Syracuse,  Is  said 
to  have  received  the  contract  for  beating  and  venti- 
lating the  new  and  old  shops  of  the  N.  Y.  Central 
R.  R.  at  Depew.    Amount  of  contract  about  $60,000. 

.4tlan<a.  Go. — R.  Coely  Anderson  is  said  to  have  a 
project  on  foot  to  build  a  $150,000  theater. 

Wausau.  Wis. — Press  reports  ."state  that  plans  for  a 
$30,000  addition  to  the  Bellis  House  are  to  be  made 
by  J.  H.  Jeffers  &  Co. 

Clarksburi),  ir.  Vo. — I><ical  press  reports  state  that 
Judge  Goir  proposes  to  erect  a  modern  7-story  fire- 
proof office  building  at  Main  and  Court  Sts.  Cost, 
^20,000. 

Son  Antonio,  reof.-^Blds  are  wanted  Aug.  15  for 
erecting  a  fireproof  bank  and  office  building  for  the 
City  National  Bank.  Cougblan  &  Ayres,  Lockwood 
Hank  Bldg.,  Archts. 

Philadelphia,  Pa. — Hales  &  Ballinger,  Engrs.  and 
Archts.,  1200  Chestnut  St.,  are  reported  to  have 
awarded  to  A.  Raymond  Raff,  1635  Thompson  St., 
the  contract  for  a  $40,000  building,  to  be  erected  for 
the  Oakdale  Baking  Co.  at  10th  St.  and  Susquehanna 
Ave. 

Chas.  E.  Oelschlager,  1502  Market  St.,  has  pre- 
pared plans  for  a  business  building  to  be  erected  for 
Ihe  Geo.  DeB.  Keim  Sadillery  Co.  at  610-612  Mar- 
ket St.     Total  cost,  $60,000. 

.\rchltect8  Milllgan  &  Webber,  520  Walnut  St.,  are 
reported  to  have  won  the  competition  for  the  $101),- 
000  Lu  Lu  Temple,  to  be  built  on  Spring  Garden  St., 
below  Broad. 

DWELLINGS. 

Hulfalo,  N.  y.— I'hillp  S.  Smith  has  filed  plans  for 
a  2story  brick  dwelling  which  he  proposes  to  build 
at  264    Summer  St.     Cost,  ,fl4,UO0. 

Brt/n  Mawr.  Pa. — The  contract  for  building  a  $30.- 
000  stone  residence,  3  stories  In  height,  for  J.  H. 
Yocum,  is  reported  to  have  been  awarded  to  Burd 
P.  Evans,  of  Philadelphia.  Archt.,  C.  E.  Schermer- 
horn,   Philadelphia. 

i^aginaw.  Mich. — B.  F.  Koergeit.  of  Saginaw,  has 
prepared  plans  for  a  3-8tory  apartment  house  to  be 
erected  on  Washington  Ave.     Cost,  $12,000. 

Pittsburg,  Pa. — Allison  &  Topp.  of  Pittsburg,  have 
been  selected  to  prepare  plans  for  the  C.  K.  Hill 
residence,  w^hlch  is  to  be  of  brick  and  terra  cotta 
and  located  on  Morewood  Ave.     Cost,  $50,000. 

Ihilulh,  Minn. — C.  A.  Congdou  is  said  to  be  pre- 
paring to  erect  a  $50,000  residence  in  the  east  end. 

SCHOOLS. 

.imis,  la. — The  Bd.  of  Trustees  of  the  Iowa  State 
College  has  awarded  to  Proudfoot  &  Bird,  of  Des 
Moines,  the  contract  for  the  preparation  of  plans 
and  supervision  of  construction  of  the  new  main 
building  to  be  erected  at  the  school.  Cost,  about 
$300,000. 

Muscatinv,  la. — The  School  Bd.  has  sold  $25,000 
building   bonds. 

Centralia,  Kan. — Architect  Stewart  is  said  to  have 
completed  plans  for  a  school  to  be  80x120  ft.  and  cost 
$33,000. 

Vhickasha,  Intl.  Tcr. — The  City  Council  Is  reported 
to  have  sold  $70,000  school  bonds. 

*'«(<  Lake  City,  Utah. — Ijocal  press  reports  state 
that  plans  are  being  prepared  for  a  60x120  ft.  brick 
and  stoue  building,  to  be  erected  on  Second  South 
St.,  at  a  cost  of  $60,000  for  All  Hallows  College. 
Father  Gulnan,  Pres.  of  College. 

lirwiklyn,  N.  Y. — Bids  are  wanted  Aug.  7  for  alter 
ations  and  repairs  In  several  public  schools,  Boro. 
of  Brooklyn.  C.  B.  J.  Snyder,  Supt.  School  Bldgs., 
Dept.  of  Educ,  New  York  City. 

San  Francisco.  Cat. — The  Bd.  of  Educ.  has  under 
consideration  the  erection  of  schools  to  cost  In  the 
aggregate  $300,000,  and  has  requested  the  Bd.  of 
Pub.  Wks.  to  employ  an  architect  to  prepare  plans 
and  superintend  the  construction  of  schools  to  be 
built  during  the  fiscal  year. 

Richmond  Hill,  L.  I.,  X.  Y. — The  following  bids 
were  opened  July  23  by  the  Supt.  of  Bldgs.,  Dept. 
of  Educ,  New  York  City,  for  the  general  construc- 
tion of  addition  to  and  alterations  In  School  51,  Boro. 
of  Queens:  Wm.  P.  McGarry,  236  Huron  St.,  Brook- 
lyn, $56,969;  Geo.  Hildcbrand,  $59,287;  John  R. 
Sheehan  &  Co.,  $68,400;  Tolmle  &  Kerr,  $61,800. 

Reading,  Pa. — Hiram  S.  Head.  .">36  Penn  St..  has 
prepared  plans  for  a  $14,000  school.  Mr.  Roland, 
Secy.   School  Bd. 

Fritztown,  Pa. — Wm.  A.  Fink,  of  Reading,  Is  the 
architect  for  the  rebuilding  of  a  school  at  a  cost 
of  $12,000.  Mr.  Ruth,  Secy.  Spring  Township  School 
Bd. 

Oj-ffirri.  Mass. — Barker  &  Nourse.  of  Worcester,  are 
the  architects  for  a  brick  high  school  to  be  built  by 
this  town. 

Pinighkrrpsir,  N.  Y. — Perclval  M,  Lloyd.  33  Market 
St.,  has  prepared  plans  for  a  gymnasluin  G2  ft.xll5  ft. 
for  the  Rlvervlew  Military  Academy,  the  building  to 
be  steel  frame,  with  trussed  roof,  and  local  brick 
with  terra  cotta  trimmings.     Cost,  $20,000. 

Mobile,  Ma. — The  contract  for  erecting  a  school  on 
Academy  Square  is  reported  to  have  been  awarded  to 
Cook  &  Laurie,  of  Montgomery,  for  $33,600. 

Monterey.  Mex. — Maekin  &  Dillon,  of  Monterey,  an- 
stated  to  have  the  contract  for  erecting  a  normal 
school  for  the  State  of  Nuevo-Leon;  cost,  $87,000. 

tiarogiloches,  Tex. — The  proposition  to  issue  $32,- 
500  bonds  for  schools  Is  stated  to  have  carried. 

IJanrille,  Ky. — It  Is  renorted  that  plans  are  about 
completed  for  the  erection  of  a  new  building  for 
Caldwell  Female  College,  to  cost  about  $16,000.  Prof. 
J.  C.  Acheson  Is  Pres. 

Iliniiham.  Muhh. — Bids  will  be  received  by  the 
School  Bldg.  Com.  until  Aug.  5  for  addition  and 
alterations  to  the  Hingbam  High  School;  also  for 
Installing  a  ventilating  and  heating  system  In  said 
school.  J.  Sumner  Fowler.  Archt..  10  Milk  St.,  Bos- 
ton;   Walter   L.    Bouve,    Chmn,    Com. 


Mew  York,  H.  Y. — Bids  will  be  received  by  C.  B.  J. 
Snyder,  Supt.  of  School  Bldgs.,  until  Aug.  11  (exten 
slon  of  date)  for  erecting  school  No.  65,  Boro.  Bronx  ; 
also  tor  Installing  electric  elevators  In  the  Wadlelgh 
High  School,  Boro.  Manhattan. 

Columbus,  O. — Architects  Stribllng  &  Lum,  85  N. 
High  St.,  write  that  contracts  for  work  on  the  State 
School  for  Blind  (bids  opened  July  14)  have  been 
awarded  as  follows:  To  J.  A.  Erner  &  Co.,  Columbus, 
for  electric  light  machinery  and  wiring,  at  $12,190; 
to  IIoCEman  Conklln  Co.,  Columbus,  steam  heating,  at 
$14,428,  and  plumbing,  at  $2,850;  W.  I.  Carruthers, 
Columbus,  building  for  electric  light  machinery,  at 
$1,275. 

Chicago,  III. — Bids  will  be  received  by  the  Bd.  of 
Educ.  until  Aug.  8  for  improving  the  Normal  Practice 
School,  work  to  Include  tireprooling,  plumbing,  gas- 
fitting,  etc.  Bids  will  also  be  received  by  the  Bd.  of 
Educ.  until  Aug.  15  for  improving  South  Division 
High  School,  work  to  include  masonry,  cut  stone, 
sheet  metal,  steel  ceilings,  structural  Iron,  etc.  W. 
B.  Mundle,  Archt.  of  Bd. 

Milwaukee,  Wis. — Local  press  reports  state  that 
plans  and  specifications  will  be  received  by  the 
Statutory  Com.  for  a  16-room  school  to  be  erected 
in  the  First  Ward. 

Duluth,  Minn. — I.  V.  Hill,  of  Duluth.  is  preparing 
plans  for  a  building  for  the  R.  C.  Church,  which 
will  Include  a  school,  club  house  and  theater,  to  be 
located  at  4th  St.  aud  2d  Ave.,  W.  Probable  cost, 
$75,000. 

Chicago,  III. — W.  B.  Mundle,  Chicago,  Is  said  to 
have  completed  plans  for  the  William  McKinley 
High  School,  to  be  erected  In  Adams  St.,  between 
Hoyue  and  Seeley  Aves.,  at  a  cost  of  $300,000. 

tik-hlantl  Cuilir.  Wis. — It  Is  stated  that  a  $20,000 
school  Is  to  be  built. 

Gulden.  Colo. — W.  W.  Atkinson,  of  Colorado  Springs, 
has  the  contract  to  build  the  school  for  metalluigy 
at  the  School  of  Mines,  Golden,  for  about  $35,0(XI. 

Manistique.  Mich. — The  sum  of  $12,000  has  been 
voted  for  a  school. 

Soriruy.  Mi<h.~li  is  stated  that  $15,000  has  been 
voted   for  a  school. 

South  \oriralk.  Conn. — The  Special  Com.  is  con- 
sidering plans  for  a  school  to  cost  about  $22,000. 

Jackson  Center.  (>. — Bids  will  be  received  by  the 
Bd.  of  Educ.  until  Aug.  19  for  furnishing  material 
and  erecting  a  school.     F.  E.  Pool,  Clk. 

Rapid  City.  S.  I). — Bids  are  wanted  Aug.  16  for  fur- 
nishing material  and. erecting  a  school  In  DIst.  No. 
20.    Chas.   A.   Marshall,  Chmu.  Bd.  of  said  Dist. 

loica  City.  la. — The  Bd.  of  Regents  of  the  State 
University  of  la.  Is  stated  to  have  awarded  the  con- 
tract for  2  College  of  Medicine  Bldgs.  to  Jas.  Bow- 
son  &  Son,  of  Iowa  City,  at  $84,630  for  the  laboratory 
and  $44,250  for   the   Anatomy   Bldg. 

Pittsburg.  I'd. — Thompson  Bros,  are  stated  to  have 
secured  the  contract  to  install  a  ventilating  and  heat- 
ing plant  and  make  alterations  and  repairs  to  the 
Newton  Girls'  Grammar  School,  at  $25,900. 

Pittsburg,  Kan. — It  is  stated  that  Dieter-Wenzel,  of 
Joplln,  Mo.,  have  received  the  contract  to  erect  the 
Manual   Training   &  High   School     In    this    city,    for 

$:i2,ooo. 

.ibilene,  Teao. — The  question  of  Issuing  $20,000 
school  bonds  Is  reported  to  have  carried. 

.llleghiny.  Pa. — It  is  stated  that  H.  A.  Kunz,  of 
Allegheny,  has  received  the  contract  to  erect  St. 
I'eter's  Convent  on  Arch  St.,  for  $30,000. 

Boston.  Mass. — The  Morrill  &  Whlton  Const.  Co., 
Boston,  has  received  the  contract  for  building  a  pri- 
mary school  on  WestviUe  St..  Dorchester  Dist.,  for 
$122,178.  This  Is  the  first  of  8  new  schools  for  which 
■  the   School   House   Comn.    Is   having  plans   prepared. 

Orange,  N.  J. — Local  press  reports  state  that  the 
Bd.  of  Educ.  has  accepted  the  plans  of  Geo.  E. 
Poole,  of  Chatham,  N.  J.,  for  Tremont  Ave.  School. 
Bids  for  erecting  same  will  be  received  uiitll  Aug.  20. 
Probable  cost,  $30,000. 

Gainesville,  Go. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Kcw  York,  N.  Y. — Bids  are  wanted  Aug.  15  for 
sanitary  work,  also  for  installing  electric  light  wir- 
ing fixtures,  electric  bell  system,  etc.,  in  Morris  High 
School,  Boro.  of  Bronx  ;  also  for  erecting  School  No. 
110  and  for  sanitary  work  (contract  No.  2)  in  new 
High  School  of  Commerce,  Boro.  of  Manhattan.  C. 
B.  J.  Snyder,  Supt.  of  School  Bldgs. 

Brooklyn,  N.  Y. — Bids  are  wanted  Aug.  15  for  alter- 
ations and  repairs  to  annex  of  the  Manual  Training 
High  School ;  also  for  erecting  new  building  and  chang- 
ing position  of  present  building,  alterations  etc..  to 
School  No.  91  and  for  erecting  School  No.  130,  all  in 
the  Boro.  of  Brooklyn.  C.  B.  J.  Snyder,  Supt.  of. 
Bldgs.,  Dept.  of  Educ,  N.  Y.  City 

JVcio  York,  X.  Y. — The  following  bids  were  opened 
July  23  by  the  Supt.  of  Bldgs.,  Dept.  of  Educ,  for 
the  general  construction  of  addition  to  and  altera 
tions  In  School  No.  92,  Boro.  of  Manhattan:  Thos. 
Dwyer,  $107,150;  Pat.  Sullivan,  $112,323;  Thos.  B. 
Leahy,  $106,743:  John  H.  Goetschlus,  $111,600;  Luke 
A.  Burke.  $92,770:  John  R.  Sheehan  &  Co.,  $109,000; 
P.   Gallagher,    11  E.   59th  St..  $87,000. 

Bids  opened  July  25  for  the  general  construction 
of  school  190,  Boro.  of  Manhattan:  Wm.  &  Thos. 
Lamb,  .f  1.52,104;  P.  J.  AVaish.  $157,000;  P.  J.  Bren- 
•nan,  63  W.  22d  St.,  $149,000:  Lnke  A.  Burke,  $154,- 
770;  Thos.   B.   Leahy,  9  E.  42d  St.,   $149,000. 

STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

Fulton,  A'.  Y. — The  Bd.  of  Health  has  under  con- 
sideration the  question  of  garbage  disposal. 

Marion,  O. — The  City  Council  Is  said  to  have  under 
consideration  the  question  of  Installing  a  garbage  dis- 
posal plant. 

Waterloo,  la. — The  City  Council  Is  considering  the 
advisability  of  erecting  a  crematory  for  the  disposal 
of  garbage. 
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Xt'ir  York,  \.  i\ — liids  are  wanted  Aug.  4  for  fnr- 
uishiug  anU  delivering  (JO  ash  carts,  for  Boroughs  of 
Manhattan  and  Bronx.  John  McG.  Woodbury,  Comr. 
of  Street  Cleuuiug. 

Uarrisbury.  Pa. — The  Bd.  of  Trade  urges,  the  Toun- 
cil  to  grant  a  franchise  to  the  United  States  (iarl)age 
Ueduetlon  t'o.  for  the  establishment  of  a  garbage 
plant. 


Two   bids  were    received    July    28 


Hf(it}kl}/ii,  X,  y. 
bj-  J.  McG.  Woodbury,  Comr.  Street  Cleaning, 
City,  for  the  final  disposition  of  ashes,  street  sweei; 
Ings  and  rubbish  and  light  refuse,  as  follows;  M.  T. 
Meagher,  8  cts.  per  cu.  yd.;  H.  Milton  Kennedy,  ^JB 
cts.  per  cu.  yd.  The  period  of  the  contract  IH  5 
years;  the  amount  of  materials  disposed  of  during 
lOUl,  ail  of  which  are  collected  by  the  Dept.,  Is  as 
follows:  Ashes,  f)08,2S<l -cu,  yds.;  sweepings,  ■M'2,'M;> 
cii.  yds.;  paper  and  refuse,  ;i30,100  cu,  yds.  The 
maximum  day's  coilectiim  is:  ashes,  2,632  cU.  yds.; 
swpgs.,   1,110  cu.   yds.;   paper,   etc.,   702  cu.   yds. 

At'ic  York,  \.  Y. — The  f  Mowing  bids  were  opene<l 
July  25  by  J.  McG.  Woodbury,  Comr.  of  Street 
Cleaning,  for  the  disposal  of  garbage  In  the  Borough 
of  the  Bronx  for  a  period  of  dve  years;  l)ecarie  Mfg. 
Co.,  Mlnueuiiolis,  $16,000  per  yr. ;  Horace  J.  Subers, 
2G  Broad  St.,  N.  Y.  City,  $22,200  per  yr. ;  M.  T. 
Meagher,  $.'!4,500  per  yr. ;  Melrose  Sanitation  Co.,  30 
Cortlandt  St.,  N.  Y.  City,  $68,000  per  yr.;  N.  Y. 
Sanitary  Utilization  Co.,  :»  Burling  Slip.  N.  Y.  City. 
$17,500,  if  a  plant  is  erected  In  the  Boro,  and  $14,- 
UOO  If   the   garbage  Is  disposed  in  present   plant. 

GOVERNMENT   WORK. 

Butte,  Mont. — The  following  bids  were  opened  July 
28  at  the  Treasury  Dept.,  Washington,  for  tlie  con- 
struction (except  elevators,  heating  apparatus,  elec- 
tric wiring  and  conduits)  of  the  U.  S.  Post  Orflce  at 
Butte;  Congress  Const.  Co.,  Chicago,  III.,  $208,724; 
Jas.  Welsh,  Butte,  $255,080;  Smith  &  Goddard,  Butte, 
$256,268;   Shackelton   &  Whileway,   Butte,   $223,304. 

Boston,  Mass. — See  "Water." 

Bremerton,  Wmh. — Bids  are  wanted  Sept.  6  for 
constructing  600  ft.  of  concrete  quay  wall  at  the  Navy 
Yard,  Bremerton.  Mordecai  T.  Endlcott,  Ch.  of  Bu- 
reau of  Yards  &  Doclis,  Navy  Dept.,  Washington,  D.  C. 

Abrrflcen,  S.  D. — The  following  bids  were  opened 
July  .30  at  the  Treasury  Dept.,  Washington,  for  the 
construction  (except  heating  apparatus,  electric  wir- 
ing and  conduits)  of  the  U.  S.  Post  Office  at  Aber- 
deen; E.  Miller  &  Co.,  Aberdeen,  $94,850;  Butler 
Bros.,  St.  Paul,  $01,722:  P.  M.  Hennessey.  $97,475; 
Congress   Const.  Co.,  Chicago,  $105,136, 

Vinvinnati,  O. — Bids  are  wanted  Aug.  2.")  for  fur- 
nishing material  for  repairing  and  reconstru<tiuB 
abutments  and  mlter-slll  for  guard  gates  at  head  of 
canal  at  Lock  No.  7;  also  repairing  with  concrete 
about  200-ft.  in  length  dam  No.  7,  Muskingum  River, 
O.      MaJ.   Ernest  H.    Ruffner,   Corps  Eiigrs.,   U.   S.   A. 

ri.  Wrifiht.  Wanh. — 1  ids  are  wanted  .\ug.  23  for 
erecting  Quartermaster's  storehouse.  Address  (iapt. 
W.  C.  Wren,  17th  Infantry,  U.  S.  A.,  Ft.  Washington. 

Philadelphia.  Pa. — Bids  are  wanted  Aug.  28  for  con- 
structing certain  brick  and  steel  buildings,  Krankford 
Arsenal.  MaJ.  Frank  Heath,  Ord.  Dept.,  Command- 
ing. 

Pipestone.  Minn. — Bids  are  wanted  at  the  Dent,  of 
Interior,  Office  of  Indian  Affairs,  Washington,  D.  C. 
(A.  C.  Toner,  Acting  Comr.),  until  Aug.  21  for  the  eon- 
structlon  of  an  addition  to  the  stone  dormitory,  with 
plumbing,  gasoline  gas  piping  and  steam  heat,  at  the 
Pipestone  Indian  School. 

New  Brighton.  Pa. — Bids  are  wanted  by  Jas.  Knox 
Taylor,  Supervising  Archt.,  Treasury  Dept.,  Washlng- 
x<m,  D.  C,  until  Aug.  20,  for  completing  the  ap- 
proaches to  the  U.  S.  Post  Office  at  New  Brighton. 

^ya»hinl|ion,  D.  ('. — Kids  are  wanted  Aug.  23  for 
furnishing  the  steel  work  and  flreprooflng  for  a  store- 
house at  the  Navy  Yard.  Estimated  cost,  $24,400. 
Mordecai  T.  Endlcott,  Ch.  Bureau  of  Yards  &  Docks, 
.Navy  Dept. 

Ft.  Barrancas,  Fla. — Bids  are  wanted  Aug.  22  for 
sinking  2  wells  at  this  post.  Address  W.  E.  Cole, 
Q.  M. 

Ft.  strong,  Mass. — Bids  are  wanted  Aug.  28  for 
erecting  a  fire  apparatus  building  at  this  post.  Ad- 
dress A.  M.   Palmer,   Depot  Q.    M.,   Boston. 

Ft.  Hnelling,  Minn. — The  Secy,  of  War  has  author- 
ized an  expenditure  of  $168,000  at  Ft.  Snelllng  dur- 
ing the  current  year. 

Pittsburg.  Pa. — Cant.  W.  L.  SIbert,  Res.  Gov.  Engr. 
for  the  Pitt.sburg  district,  has  received  word  from 
the  War  Dept.  that  preliminary  plans  for  new  dams 
and  locks  at  Port  Perry,  known  as  Lock  No.  2,  have 
been   approved.     Cost,   about  $62.i,000. 

Hampton.  Va. — Bids  are  wanted  Aug.  22  bv  W.  U. 
H.  Peck,  Treas.,  National  Soldiers'  Home,  Va.,  for 
furnishing  and  setting  In  place  at  the  Southern 
Branch,  N.  H.,  D.  V.  S.,  near  Hampton,  3  steam 
boilers. 

MISCELLANEOUS. 

lies  Moines,  la. — The  City  Council  has  under  con- 
sideration the  construction  of  a  levee  along  the  river 
front.  • 

Ifarrinburg,  Pa. — City  Clk.  (^has.  A.  Miller  writes 
thaf  there  Is  now  pending  In  Councils  an  ordinance 
for  the  creation  of  a  Bd.  of  I'ark  Comrs. ;  they  have 
the  power  to  purchase  land  for  park  purposes  not 
exceeding  $.365,000. 

.iugusta.  r/n.—City  Engr.  .\isbet  Wlngfield  writes 
that  surveys  are  now  being  made  for  proposed  levee 
and  riprap  work  along  the  river  front  to  keep  the 
high  water  In  Savannah  River  out  of  low  points  In 
the  city.     Probable  cost  of  work,  $100,000. 

rtsterville.  .tfij/oi. — Bids  will  be  received  bv  the  Bd. 
of  Harbor  and  Land  Comrs.,  Boston,  until  Aug.  7 
for  dredging  about  21,000  cu.  yds.  of  material  from 
the  West  Bay,  OstervlUe.  Amount  of  money  avail- 
able  for   work  is  $7,500.     Woodward   Emery,   Chmn. 


New  York.  N.  Y. — The  ltd.  of  Estimate  &  Appor- 
tionment has  voted  $140,000  to  Brooklyn  and  Queeiis 
and  $285,000  to  Manhattan  and  Bronx  to  be  used  on 
small  parks. 

Buffalo.  .V.  y. — Bids  are  wanted  Aug.  !l  for  re 
moving  Main  St.  bridge  over  Hamburg  Canal,  filling 
Canal  and  repaying  the  approaches  at  Main,  <Juay. 
Scott  and  Lake  Sts.     Francis  G.  Ward,  Comr. 

Baltimore,  Md.- — The  Bd.  of  Hstimale  on  July  22 
approved  the  $1,000,000  subway  extension  loan  ordi- 
nance, 

Tallulah.  l,a. — Bids  will  be  received  by  the  Bd.  of 
I-evee  Comrs.  6th  Louisiana  Levee  Dlst.,  at  the  office 
of  the  Bd.  of  State  Eiigrs.,  Cotton  Exchange  Bldg., 
New  Orleans,  Until  Aug.  12,  for  constructing  Otter 
Bayou  levee.  In  East  Carroll  Parish,  approximately 
2(KP,000  cu.  yds.;  also  Hard  Times  levee,  approxi- 
mately 25,000  cu.  yds.,  and  Harper  levee,  approxi- 
mately 150,000  cu.  yds.,  both  In  Teusas  Pttflsh.  A. 
T.  Lane,   Becy. 

Syracuse,  X.  Y. — Bids  are  wanted  AUg.  7  for  $40,000 
Onondaga  Creek  Improvement  bonds.  E.  J.  Mack, 
City  Compt.  Local  press  reports  state  that  bids  for 
this  work  will  be  received  about  Aug.  11. 

\eiv  York,  A.  Y. — Bids  are  wantid  Aug.  6  for  fur- 
nishing, erectihg  and  maintaining  for  a  period  of  3 
years,  6,000  enameled  metal  street  signs,  1,200  street 
sign  boxes  for  gas  and  electric  lights,  and  2,000  street 
sign  boxes  with  a  reflector  attachment.  Jacob  A. 
Cantor,  Manhattan  Boro.  Pres. 

Hrooklyn,  A.  1'. — Bids  are  wanted  -Aug.  7  for  build- 
ing granite  boundary  wall  on  southerly  side  of  (;oncy 
Island  concourse.  Wm.  K.  AVillcox,  Comr.  of  Parks, 
New  York  City. 

Brooklyn.  A.  1'. — Bids  will  be  received  by  the  Boro. 
Pres.,  J.  Edw.  Swanstrom,  until  Aug.  13  for  furidsh- 
lug  and  delivering  4,000  enameled  street  signs  and 
1,000  illuminated  street   sign   boxes. 

Netc  York,  N.  Y. — Bids  will  be  received  by  the 
Comr.  of  Street  Cleaning  intii  Aug.  13  for  furnishing 
and  delivering  20  dumping  trucks  In  Boroughs  Man- 
hattan and  bronx. 

New  York,  N.  Y. — The  Dept.  of  Docks  has  planned 
improvements  along  the  >rorth  River  front  from 
Canal  to  30th  Sts.,  to  cost  about  $12,000,01X1.  The 
consent  of  the  AVar  Dept.  will  be  necessary  before 
said  improvements,  which  provide  for  a  series  of 
piers,  each  at  least  800  ft.  long,  can  be  made. 

Buffalo.  .V.   V. — Press  reports  state  that  the   Lacka- 
wanna Steel  Co.  has  awarded  the  contract  for  a  con 
Crete  reinforced  ore  dock,  to  The  Lathrop-Shea-Hi  n- 
wood    Co.,   of    Scranton,    Pa.     The   contract    Is   sal  i 
to  amount  to  about  $800,000. 

Brattleboru.  Vt. — Local  press  reports  state  that  It 
is  proposed  to  build  a  dam  across  Connecticut  River 
at  Brattieboro,  and  that  B\  W.  Bateman,  of  (31inton, 
.Mass.,  has  been  engaged  to  survey  the  river  from 
Brattieboro  to  Walpole  bridge,  some  20  miles.  W. 
H.  Vinton  and  C.  A.  Harris  are  said  to  be  interested. 

Buffalo.   A.    y. — Bonds   to    the  amount    of   SIOO.OOO  . 
have  been   sold  for  the  abatement  of  the  Ohio  basin 
slip  nuisance, 

.Uartinez.  Ca/.-r-The  Supervisors  of  Alameda  and 
<.'ontra  Costa  Counties  have  adopted  plans  for  the 
tunnel  to  be  built  connecting  the  two  counties  by 
means  of  a  wagon  road  on  an  easy  grade.  Tht" 
tuunel  will  be  about  1,100  ft.  long,  and  the  estimated 
cost  is  $.33,259  to  Alameda  Co.  and  $46,456  to  Contra 
Costa  Go. 

Portland.  Ore. — Consulting  Engr.  Jas.  K.  Black- 
well,  Dexter  llorton  Bldg.,  Siattle.  Wash.,  writes  that 
the  following  bids  were  opened  July  2.">  by  the  Port 
of  Portland  Comrs.  for  the  construction  of  a  wooden 
drydock  :  «.  amount  as  per  specification  ;  b.  amount  If 
top  and  bottom  chords  are  In  2  pieces  only  :  c.  time 
to  complete:  Robt.  Wakefield.  Portland,  a  $160,000. 
b  $16,V,000.  c  12  mos.  ;  J.  E.  Bennett,  Portland,  a 
$162,500.  /)  $167,750,  c  12  mos.  ;  J.  B.  Bridges,  Port- 
land, a  $166,750,  6  $171,250,  c  12  mos.  ;  N.  J.  Biagen. 
Portland,  a  $170,000,  ft  $176,000,  c  12  mos. ;  Brin.j- 
ham  &  Iloska.  Seattle,  a  $174,500,  6  $178,500,  c  12 
mos.  :  Jos.  Pacquet,  Portland,  a  $174,000,  b  $178,000, 
c  13  mos.  ;  Portland  Ship  Bldg.  Co.,  Portland,  o  $220,- 
000,  c  12  mos. 

New  York.  N.  Y. — The  following  bids  were  opened 
July  24  by  the  Dept.  of  Parks  for  Improving  the 
northern  portion  of  the  Botanical  Garden  In  Bronx 
Park  : 


Items  and  Quantities.  .0        fiSa 

Earth  excavation    $1.00  $.30 

Rock  excavation    1.50 

Mlling  56,000  yds 40  .66 

Pavement     1.00  1.00 

Pipe,  10-ln 1 .00  .45 

Pipe,  1,000  ft.  8  In 1.00  .35 

Pipe,  2.958  ft.  6-ln 1.00  .25 

Land  tile,  500  ft.  5-ln 10  .16 

Tile,  700  ft.  4- In 10  .13 

Tile,  3,100  ft.  3-in 10  .10 

Tile,  12,600  ft.  2-in 10  .08 

Water  .pipe,  500  ft.  4-ln 1.00  .80 

Iron  pipe,  7,200  ft.  2-ln 13  .12 

Walk  basins,  40 50.00  40.00 

Street  washers,   200 5.00  7.00 

Brick  culvert,  200  ft 8.00  6.75 

New  bids  for  this  work  will  be  opened  Aug.  7. 
Wm.  R.  Wiiicox.  Comr.  of  Parks. 

NEW    INDUSTRIAL    PLANTS. 

The  Clearfield,  Pa.,  Steel  &  Iron  Co.  has  con- 
tracted for  the  erection  of  buildings  measuring  360x 
220  ft.  The  power  plant  required  will  be  about  1,500 
H.-P. 

The  Bostwick  Steel  Lath  Co.,  NUes,  C,  Is  erecting 
a  new  plant,  the  main  building  to  be  60x250  ft.  The 
capacity  of  the  power  plant  has  not  been  decided. 


Contracts  will  soon  be  let  for  the  ni-w  plant  of 
I  lie  Cleveland,  O.,  I'neuniatic  Tool  Co. 

W.  L.  Hill,  Sharon,  S.  C,  expects  to  establish  a 
brick  jiUuit  to  have  a  dally  capacity  of  30,000  to  40,- 
iHX).     It  Is  also  hlg  Intention  to  make  tile. 

The  Arcadia  Mills,  Spartanburg,  S.  C,  will  erect 
a  mill  to  contain  10,000  to  12.(HN)  spindles,  and  about 
300  looms.  C.  H.  Makepeace  &  Co.,  Providence,  R.  I., 
archts. 

The  Atlanta,  Ga.,  Car  Wheel  &  Mfg.  Co.  will  erect 
a  plant  to  have  a  dally  capacity  of  about  200  wheels. 
The  main  building  will  be  230x110  ft. 

The  Brylgon  Foundry,  Reading,  I'a.,  has  outgrown 
Its  present  plant  and  contemplates  the  erection  of  a 
larger. 

The  Mcnasha  Paper  Co.,  Ladystulth,  Wis.,  will 
erect  a  l-machine  mill.  Including  a  40x'20H-ft.  ma- 
chine room,  40x56-ft.  beater  room,  30x47-ft.  boiler 
house  and  a  40x64-ft.  finishing  room.  The  capacity 
of  the  power  plant  will  be  o'25  H.-P, 

The  Standard  Roller-Bearing  Co.,  '2.326  Market  St, 
Philadelphia,  Is  erecting  a  200.>!l00fl.  factory  and  an 
80x50-ft.  case-hardening  and  tempering  plant.  A  20J- 
H.-P.  engine  will  be  installed, 

The  Colonial  Foundry  &  .Machinery  Co.,  So.  Nor- 
walk.  Conn.,  will  erect  a  40xl26-ft.  machine  shop,  90x 
108-ft.  foundry  and  a  warehouse  40  ft.  square.  A 
power  plant  of  about  30  H.-P.  will  be  Installed. 

The  Malleable  Iron  Fittings  Co.,  Branford,  Couu., 
is  ready  to  begin  work  on  a  2(X)xll8-ft.  addition  to  Its 
annealing  department,  and  has  plans  for  a  2-8tory, 
150x80-ft.  core  shop,  both  buildings  to  be  of  fireproof 
construction,  with  steel  beams  and  cement  floors  and 
roofs.  The  company  also  contemplates  the  erection 
of  another  foundry  and  steel   furnace. 

The  Atmcspheric  Prcducts  (  o..  Uluck  Bldg.,  .Ni- 
agara Falls.  K.  v.,  is  erecting  a  2-story.  12,'>x.50-ft. 
machine  shop  and  experimental  laboratory. 

The  People's  Ice  &  Cold  Storage  Co.,  Columbus, 
Miss.,  Is  In  the  market  for  a  15-tou  Ice  machine. 

The  Burnslde,  Ky.,  Electric  Light  &  Power  Co. 
expects  to  Install  a  15-ton  Ice  plant. 

Walker  Bros.,  Viola,  Oie.,  will  erect  a  24xl50-ft. 
saw  mill  to  have  a  lOO-H.-P.  power  plant. 

Wm.  Edwards,  Plymouth,  Fla.,  Is  considering  the 
installation  of  a   small  Ice  plant. 

The  Emerson  Electric  Mfg.  Co.,  714-718  St.  Charles 
St.,  St.  Louis,  Mo.,  has  let  a  contract  for  a  6-story 
and  basement,  108xl50-ft.  building,  to  be  equipped 
with  two  passenger  and  two  freight  elevators,  two 
.">0-Kw.  generators,  engines,  boilers  and  sprinkler 
system. 

The  mill  of  Billings,  Beais  &  Co.,  Avoca,  N.  Y., 
recently  burned,  will  probably  be  rebuilt  to  Its  for- 
mer size.  The  mill's  capacity  was  50  bbls.  wheat, 
50  bbls.  buckwheat  and  25  tons  feed,  and  it  was  run 
by  a  gas  engine. 

The  Griswold  Mfg.  Co.,  Erie,  Pa.,  Intends  to  erect 
a  power  plant  of  300  to  400  H.-P.  capacity,  using 
electrical  distribution,  and  a  foundry. 

The  American  Spinning  Co.,  Greenville,  S.  C,  will 
erect  a  104xl41-f t.  addition  to  contain  23,000  spindles. 

The  Classic  Corset  Co.,  180  Fifth  Ave.,  Chicago, 
is  in  the  market  for  a  gas  engine  to  generate  60  H.-P. 
<'lectricity,  dynamo  and  motors. 

BUSINESS   NOTES. 

The  Cicyeiand,  O.,  Pneumatic  Tool  Co.  has  opened 
offices  at  411  I'ark  Bldg.,  Pittsburg,  where  it  will  be 
represented  by  Clias.  L.  Nelson,  and  at  34  Lemolne 
St.,  Montreal,  Can.,  where  it  will  be  represented  bv 
N.  J.  Holden   &  Co. 

The  Springfield,  Mass.,  Street  Ry.  has  placed  Its 
third  order  tor  Green  economizers. 

The  Allls-Chalmers  Co.,  Chicago,  has  declared  u 
fifth  consecutive  quarterly  dividend  of  1%  per  cent., 
payable  Aug.  1  out  of  net  earnings. 

Tile  Buffalo  Forge  Co.  reports  the  folloivlng  among 
Its  recent  orders:  Two  70-ln.  fans  for  heating  and 
ventilating,  direct-connected  to  Buffalo  engines,  ii-iid 
a  130-iii.  pulley  fan  for  mechanical  draft  for  Copen- 
hagen; an  Induced  draft  plant  and  a  '23-H.-P.  engine 
for  electric  lighting  In  Dutch  Guiana;  five  45-H.-P. 
engines  for  drtving  generators  and  a  38-H.-P.  engine 
for  a  pumping  equipment  for  Manzanillo,  Cuba;  a  20- 
11. -P.  vertical  engine  to  Geesteniundc,  Germany:  a 
15-H.-P.  double  vertical  single-acting  engine  to  Goih- 
(Uburg.  Sweden  ;  a  *»(►  in.  fan  to  (ilasgow  ;  a  l40-in.  fan 
with  heaters  to  Barrow-in-Furness,  Eiig. ;  an  80-Iu. 
fan  and  heater  and  a  90-ln.  pulley  fan  and  a  30-H.P. 
horizontal  engine  to  London;  a  120-ln.  fan  and  six 
60-in.  fans  to  Manchester,  Eng. ;  an  80-in.  fan  for 
mechanical  draft,  to  Victoria.  B.  C. ;  a  110-ln.  fan 
for  mechanical  draft  to  Halifax,  N.  S.;  a  70  and  a 
100-iu.  fan  to  Portland,  Ore.;  a  40-ln.  fan  to  College 
Station,  Tex.;  a  100-ln.  fan  diroct-connccted  to  a  Buf- 
falo engine  to  San  Francisco:  two  60-ln.  fans  to  New 
Orleans,  La.,  and  a  25-H.-P.  horizontal  engine  to 
Gretna,  La.  The  company  has  also  received  an  order 
from  the  Continental  Coal  Co..  Gloustcr,  O.,  for  three 
250-ln.  fans  for  ventilating  In  its  mines.  They  have 
three-quarter  housing  and  are  of  the  special  width  of 
72  In.  The  sides  are  built  of  extra-heavy  steel  plate 
and  'are  thoroughly  braced  with  angle  Irons  to  pre- 
vent all  vibration.  The  blast  wheels  of  these  fans 
are  of  the  usual  centrifugal  tyoe.  The  radial  blades 
or  vanes  with  backwardly  curved  tips  are  supported 
by  two  spiders  of  wrought-lron  tees  springing  from  . 
cast-iron  hubs  and  are  further  stiffened  by  the  conical 
side  plates.  The  fan  shaft  Is  supported  Indepen- 
dently of  the  housing  by  two  standard  Buffalo  out- 
board bearings  mounted  on  masonry  pedestals.  This 
plant  Is  similar  in  many  respects  to  that  of  thi' 
Modoc  Coal  Mining  Co.  at  the  same  place,  recently 
Installed  by  this  company. 
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New    York   Edlsou    Co.:   RaiiiJ   Transit   Subway   C 
»lnjction  Co.,   New   York,  three  I,;i50-Kw.   turbo-] 


Wm.  B.  !>luiffer.  Nasareth,  Pa.,  is  hiterested  in  the 
erection  of  a  10-klln  plant  for  the  Superior  Portland 
Cement  Co.  at  Martin's  Creek,  Pa.  All  contracts 
h«ve  been  let. 

The  Joseph  Dixon  Cmclltle  Co.  is  installing  in  Its 
plant  at  Jersey  City,  N.  J.,  an  engine  built  by  the 
Ball  Engine  Co..  Erie,  Pa.,  direct  eonuected  to  100- 
Kw.  generator. 

The  National  Color  Type  Co.,  Chicago,  Is  iustallliig 
an  electric  plant  for  power  aud  light.  The  eusines 
will  l>e  furnished  by   the  Ball   Buglue  Co.,  Erie,   I*a. 

Wesiinghouse,  Church,  Kerr  <&  Co.  report  the  fol- 
lowing among  orders  recently  received:  Two  0,000- 
H.-P.    vertK^T  3-cyllnder   compojund    engines    for    the 

Cou- 
p-gen- 
erator sots  and  two  400-I1.-P.  vertical  niariue  type 
cross-compound  engines;  Stanley  llule  A:  Level  Co., 
New  Britain.  Conn.,  a  OOO-H.-l'.  vertical  cross-com- 
(Ktund  direct-connected  marine  type  engine:  Bald- 
win Locomotive  Works.  Pbliadelpbia,  a  700-H.-P.  ver- 
tical cross-compound  marine  type  direct-connected  en- 
gine: Syracuse  Ky.  Construction  Co..  Auburn,  N.  V., 
two  l.OOtvH.-P.  cross-compound  horizontal  Corliss  en- 
gines: Springfield.  Mass..  St.  Ky.  Co.,  a  3,00O-H.-P. 
vertical  eross-compoand  Corliss  engine:  Illluois  Steel 
Co.,  So.  Chicago,  lU.,  a  1,750-H.-P.  horizontal  cross- 
compound  engine:  Hartford.  Conn..  St.  Uy.  Co..  a 
l.7at^H.-l'.  horizontal  cross-compound  Corliss  engine 
tlinx't  connected  to  Westinghouse  railway  generator 
and  swlfchlKwrd:  DeBeers  Consolidated  Minos  Ltd., 
Si>.  Africa.  1.00t*-Kw.  turbo-generator  outfits:  Cleve- 
land. Elyrla  &  Wcsiern  Ky.  Co..  Elyria,  <).,  1,000- 
Kw.  turbine  outfits:  West  I'enn  Ky.  A;  LIgbting  Co., 
Ihree  l,l«iO  Kw.  turbo-generator  outlits:  Roslyn.  I..  I.. 
Light  &  I'owcr  Co.,  two  400-Kw.  turbo-genera  tor  units: 
('un.-iolidaied  Kys.,  Light  &  I'owcr  Co.,  Wilmington. 
N.  C,  a  400-Kw.  outfit:  Johnston  Harvester  Co.,  Ba- 
tavla,  N.  v..  a  400-Kw.  unit:  E.  K.  Goodrich  Co.,  Akron, 
<»..  a  400  and  a  7o0-Kw.  unit;  se.en  turbines  aggregat- 
ing 41,000  H.-P.,  the  largest  unit  being  5,000  Kw..  for 
furnishing  power  for  an  underground  I  rain  servlic  in 
I..ondon,  Kng. ;  Land  Title  Bldg.,  I'biladelphia.  four 
IHO-H.-P.  comiK>und  single-acting  engines;  Great 
Northern  Ste:imsbip  Co.,  four  i:;5-H.-P.  direct-con- 
nected engrnes:  Chicago,  St.  I'aul,  Minneapolis  &  O. 
Ky.  Co.,  St.  Paul,  Minn.,  two  250-H.-P.  direct-con- 
nected compound  engines  aud  a  30-H.-P.  standard 
direct-connei-ted  engine;  Boston  &  Albany  U.  K.,  Bos- 
Ion,  a  350-H.-P.  compound  engine;  City  of  Owins- 
iMiro,  Ky.,  a  330-H.-P.  direct-connected  compound  en- 
glue,  switchboard  aud  Itoney  stokers:  Trumbull  St. 
Pumidug  Station,  Washington,  D.  C.  aOO-H.-P.  dl- 
rwt-conuected  compound  single-acting  engine. 


PROPOSALS  OPKN. 

Bid*  See  Eng. 

Ckxie.  WATER  WORKS.  Record. 

.Vug.    0.   Koundlake.  -Minn Aug.    a 

.\ug.    7/  Columbus.  Ind Aug.    '1 

Aug.    7.  Mains,  .New  York.  N.   Y Aug.    2 

Aug.    7.   Elyria.  O July  2« 

Aug.    7.   Pump,   Yonkers.   N.    Y July  19 

Adv.,  Eng.  Record,  July  19. 

Aug.    7.   Pipe,   etc..    Yonkers,    N.    Y July  19 

Aug.    8.   Uam,  Columbus,  O Aug.    2 

Adv..  Eng.   Record,  Aug.  2. 

.\ug.    8.   Baldwins.  L.  I..  N.  Y Aug.    2 

.\ug.    S.   St.   Louis.    Mo July  20 

Aug.  10.   Ilenrj-.  111.  .  .  .■ Aug.    2 

.4ug.  II.    Weil,  Ft.  Caswell.  N.  C Aug.    2 

Adv..  Eng.  Record,  Aug.  2. 

Aug  12.  Allegheny,    Pa Aug.    2 

.\ug.  12.  Enheld.  N.   H Aug.    2 

Aug.  12.  Tell  City.    Ind July  _« 

Aug.  12.   I'umping  plant,  etc..  Wash.,  U  C... July  19 

Adv..  Eng.  Record,  July  19  to  Aug.  2. 
Aug.  13.  Engines,    Chicago,    Hi June  14 

Adv.,  Eng.  Record,  June  21,  28. 

Aug.  14.   Well.   .Mies.   O July  19 

Aug.  14.  Cement.  Cheyenne.  Wyo Aug.    2 

Aug.  13.   I^wton.   Okla.  Ter Aug.    2 

-Vug.  15.   Monterey,  Nuevo  Leon,  Mei June  21 

Adv..  Eng.  Record,  July  12,  IS). 

.\ug.  I«.   Kreeport,   O Aug.    2 

Aug.  10.  Pipe,   Washington.   J).   C Aug.    2 

Adv..  Eng.  Record,  Aug.  2. 
Aug.  18.  Blakelv.  Ga .July  26 

Adv.,  Eng.  Record.  July  2«,  Aug.  2. 

Aug.  18.  Whatcom.  Wash July  19 

Aug.  20.   Ithaca,   N.    Y July  26 

Aug.  21.  Chimney.  Cleveland,  O Aug.    2 

Adv..  Eng.    Record,  Aug.  2. 

Aug.  21.   Dam.   Cheyenne,   Wyo Aug.    2 

Aug.  21.   Manning,    la ,  .Aug.    2 

Adv..  Eng.  Record,  Aug.  2. 

Aug.  22.   Ft.  Barrancas,  Fla AuB     2 

Aug.  28.   Danville,   III Aug.    2 

Adv.,  Eng.  Record,   Aug.  2. 
Sept.    5.   Engine  and  boiler.  Milwaukee,  Wis..  .July  19 
Sept.    6.  Gates,  valves.  Washington,  D.  C Aug.    2 

Adv..  Eng.  Record,  Aug.  2. 
Dec     1.  Pumps,   Seguln,  Tex July  26 

SEWERAGE  AND   SEWAGE    DISPOSAL. 
Auk-    4.' Ft.  HcKinley,  Me July  19 

AdT.,  Eng.  Record,  July  18  to  Aug.  2. 

Aug.    5.  Davenport.   la Aug     2 

Aug.    5.  Waterbury,  Conn July  26 

Adv.,  Eng.  Rtcord,  July  26,  Aug.  2. 

Aug.    6.   Elkhart.    Ind Julv  26 

Aug.    6.  Westfleld,  .Mans July  26 

Adv.,  Eng.  Record,  July  26. 

Aug.    6.  Appleton,   Wia July  19 

Aug.    6.  Abilene.    Kan jul»  12 

Adv..  Eng.  Record,  July  12  to  26. 

Aug.    7.  St.    Paul,    Minn Aug     2 

Aug.    7.  Newark.   N.  J July  19 

Adv..  Ene.  Record,  July  19,  26. 

Aug.    S.  Omaha.  .Neb ' Auir     2 

Aug.    8.   Belolt.  Wis ■..'.■.■.Jury  26 

Aug.    9.  Pipe,   Galveston.  Tex July  26 

Aug.  11.  Toledo.    O Ju  V  19 

Aug.  12.   Torrlngton.  Conn Aug     2 

Aug.  12.  Waterbury.  Conn juJV  26 

Aoc- 12.  Machinery,  New  Orleans.  \a June    7 

Adv.,  Eng.  Record.  July  7  to  Aug.  2. 

Aug.  12.  Construction.  New   Orleans.   La June    7 

_    Adv..  Eng.  Record.  July  7  to  Aug.  2 

Aug.  13.  Norristown,    Pa , Jnlvio 

Aug.  13.  Cincinnati.  O Iiili  1  o 

Aof.  14.  Cincinnati,  O T,,  i  iS 

Aug.  16.  L«wton,  Okla.  Ter Ailg     2 


Aug.  ir>.   St.    Louis,    -Mo Aug.    2 

Aug.  15.  Monterey,   Nuevo  Leon.   Mex June  21 

Adv.,  Eng.  Record.  July  12,  19. 
Aug.  18.  New  Britain.  Conn July  19 

Adv.,  Eng.  Record.  July  19  to  Aug.  2. 
Aug.  21.  Berkley,  Va July  26 

.\dv.,  Eng.  Record.  July  26,  Aug.  2. 

Aug.  22.   Montlcello,   Ind Aug.    2 

Aug.  23.   Mansfield.  O ; Aug.    2 

Aug  20  Geneva,   O Aug.    2 

BRIDGES. 

.\ug.    0.   Atlantic  City,   N.  J July  26 

Aug.    7.  Mauch  Chunk,  Pa Aug.    2 

.\ug.    8.   Indianapolis.   Ind Aug.    2 

Aug.    9.   Sourls,  Manitoba Aug.    2 

Aug.  12.   I'lttsfleld.  -Mass Aug.    2 

Aug.  12.   Sonyea,  N.   Y July  26 

Aug.  13.   Brooklyn,  N.  Y Aug.    2 

.\ug.  15.  Providence,  K.  I Aug.    2 

Adv.,  Eng.  Record,  Aug.  2. 

.\ug.  16.  Ft.   Scott.  Kan .\ug    2 

Aug.  18.   Bassett,  Neb Aug.    2 

Aug.  18.  Anadnrko,  UKla.  Ter Aug.    2 

Aug.  —  Rutledge,  Tenn July  20 

Aug  —  Columbus,   O June  28 

Sept.    3.  Substructure.  Chicago,  111 July  19 

Adv.,  Eng.  Record.  July  19. 
Sept.    3.   Superstructure.  Chicago,  III July  10 

Adv.,  Eng.  Record,  July  19. 

Sept.    5.  Milwaukee,  Wis July  19 

Sept.    9.   Caldwell.    Idaho    July  12 

Sept.  —    Bridge  plans,  St.  Petersburg,  Russia .  Sept.  21 

PAVING  AND  ROADMAKING. 

Aug.    5.   Weehawken,  N.  J Aug.    2 

Aug.    5.   Milwaukee.    Wis Aug.    2 

Aug.    5.  Chanute,    Kan July  20 

Adv..   Eng.   KTord.  July  20.  ,» rg    ;; 

Aug.    6.  Baltimore,   Md Aug.    2 

Aug.    0.   Urooklvn,   N.    1 ..„„.    j. 

Aug.    6.   .MechanlcvUle.   X.    Y Aug.    2 

Aug.    7.   Long  Island  City,  X.  Y Aug.    2 

Aug.    7.  Cincinnati,   O Aug.    2 

Aug.    7.   Brooklyn,  N.   \ Aug.    2 

.\ug.    7.   Wllmette,    111 Aug.    2 

Aug.    7.   Ashland,    Wis Juiy  20 

.\ug.    8.   St.  Louis,  Mo Aug.    2 

Aug.    8.  New  Brighton,  N.  Y .Vug     2 

Aug.    8.   Omaha,  Neb Aug.    2 

Aug.    8.   Rome,   N.   Y  .n Aug.    2 

Aug.    8.   Washington.   D.  C July  20 

Adv.,  Eng.  Record,  July  26. 

.*ug.    0.   Frederick,  Md Aug     2 

Aug.    0.   St.   Marys.   O July  20 

Aug.    9.   Bricks,    Galveston,    Tex July  26 

Aug.  11.  Toledo,  O July  12 

Aug.  12.   Morrlstown,   N.   J Aug.    2 

Aug.  12.   New  York,  N.   Y Aug.    2 

Aug.  12.  Ft.   Sheridan.   Ill July  20 

Aug.  12.  Crookston,   Minn July  19 

Aug.  12.  Cincinnati,   O July  19 

Aug.  13.   Brooklyn.   N.  Y Aug.    2 

.\ug.  13.  Cleveland.   O July  20 

Aug.  13.  Cincinnati,   O July  19 

Aug.  14.   Long  Island  City,  N.  Y Aug.    2 

.4ug.  15.  Des    Moines.    la Aug     2 

Aug.  15.  Medford.    Wis Aug.    2 

Aug.  15.  Fulton.  N.   Y' Aug.    2 

Adv.,   Eng.  Record,  Aug.   2. 

Aug.  15.   Vincennes,   Ind luly  26 

Aug.  18.   Michigan  City,    Ind Aug.    2 

Aug.  19.  Cincinnati.  O July  26 

Aug.  19.  Newport,    Ind July  26 

.\ug.  21.   Cincinnati,    O Aue     2 

Aug.  23.   Mansfield,  O , Aug.    2 

Aug.  24.  Centerville,    Ind July  li) 

Aug.  25.   Lorain,  O Aug.    2 

Aug.  25.  Warren,  O :Aug     2 

Sept.    1.  Niagara  Falls.  N.  Y Aug!    2 

POWER,  GAS  AND  ELECTRICITY.. 

Aug.    1.  Dams,   Beaver,    Ueth July  26 

Aug.    1.  Power  house,  dam.  etc.,  Redding,  Cal.Julyl9 

Aug.    6.   Port  Carbon,  Pa Aug.    2 

Aug.    7.   Romeo,  Mich July  26 

Aug.    8.   Annapolis  Royal.   X.  S Aug.    2 

Aug.    8.   Franchise,    Paducah,    Ky July  26 

Aug.  11.  B'ranchi.se,   Willows.  Cal July  26 

Aug.  15.   Rushford,  Minn Julv  ''6 

Aug.  18.  Blakely,  Ga July  26 

Adv.,  Eng.  Record.  July  26. 

Aot.  21.   Koala  Zumpur,    Malay Julv  19 

Aug.  29.  Detroit,  Mich July  26 

Sept.    8.  Amsterdam,  Holland   ...-. Aug.    2 

GOVERNMENT    WORK. 
Aug.    4.   Ft.  McKlnley,   Me July  19 

Adv.,  Eng.  Record,  July  19. 
.\ug.    5.  Brunswick,  Ga June  21 

Adv..  Eng,  Record,  June  21,  28.     . 

Aug.    6.  Levee  work,  Memphis,  Tenn July  19 

Aug.    6.   Wiring,  etc..  Freeport,  111 July  12 

„    Adv.,  Eng.   Record,  July  12^  19. 

Aug.    7.   Hospital,  Wlnthrop,  Mass July  12 

Aug.    9.   San  Francisco,   Cal July    b 

Aug.  11.  Artesian  well.  Ft.  Caswell,  N.  C Aug     2 

Adv..    Eng.  Record,  Aug.   2. 

Aug.  12.   San    Francisco,   Cal Julv  26 

Aug.  12.  Road  work,  Chicago,  III julv  19 

Aug.  12.  Denver,   Colo. June ''8 

,„    A"*^-  E°S.  Record,  June  28,  July  5. 
Aug.  13.  Freeport.   III. .  juiy    5 

Adv.,  Eng.  Record,  July  5,  12. 
Aug.  14.   Wiring,  etc.,  P.  O.,  Hot  Springs,  Ark.. July  19 
.        ,  .    k?^-  E°K-  I'ecord,  July  19,  26. 
Aug.  14.  Cleveland.  O .July  19 

Adv.,  Eng.  Record,  July  19  to  Aug.  2. 

Aug.  14.  Dredging,  New  York,  N.  Y July  19 

-.>    d?^'  '^'^^-  tteeoid.  July  19  to  Aug.  2. 
A"K-  14.   Pneu.  tube  mall  serv..  Wash.,  D.  C.  .July  12 
Aug.  15.  Dredg.  Erie  Harbor,  Buffalo,  N    Y.    .Aug     2 

Adv..  Eng.   Record,  Aug.  2. 
Aug.  15.   Dredging.  Milwaukee.   Wis Aug     2 

Adv.,  p:ng.  Record,  Aug.  2. 

Aug.  15.   Ft.   Slocum,   N.   Y Julv  26 

Aug.  15.  Cleveland,   O July  19 

Adv.,  Eng.  Record,  July  19  to  Aug.  2 
Aug.  16.  Boat  house.  West  Point,  NY..  July ''6 

Adv.,  Eng.  Record,  Julv  26,  Aug.  2    ' 

Aug.  18.  BIdgs.,   Ft.  Leavenworth.  Kan Julv  20 

Aug.  18.  Piers,   Cleveland,   O Juiv  26 

Adv.,  Eng.  Record.  July  26,  Aug.  2 

Aug.  18.  Ft.   Howard,   Md , . .        juiv  26 

Aug.  18.  Fergus  Falls,   Minn ;  . . .        July  12 

Adv.,  Eng.  Record,  July  12,'  19. 
Aug.  19.  Wheeling,    W.    Va ..... July  26 


Aug.  19.  Denver.  Colo July  19 

Adv.,  Eng.  Record,  July  19,  20. 

Aug.  20.  Levee    work,    Memphis,   Tenn... Aug.    2 

Adv.,  Eng.   Record,  Aug.  2. 

Aug.  20.  New   Brighton,    Va Aug.    2 

Aug.  21.   Pipestone,  Minn Aug.    2 

Aug.  21.   Newport,   Vt July  20 

Adv..   Eng.  Record.  July  20.  Aug.  2. 

Aug.  21.   Dredging.    Philadelphia,    Pa July  26 

Adv.,  Eng.  Record,  July  20,  .\ug.  2. 

Aug.  22.  Boilers,   Hampton,    Va Aug.    2 

Adv..    Eng.  Record,  Aug.   2. 

Aug.  22.  Ft.    Barrancas,   F'la Aug.    2 

Aug.  22.   Dredging  plant,  Buffalo,    N.   Y July  20 

Adv.,  Eng.  Record,  July  26.  Aug.  2. 

Aug.  23.   Flreproofing,    Washington,   D.   C Aug.    2 

Aug.  23.   Ft.    \Vright,    Wash Aug.    2 

Aug.  23.   Trestle  and  tank.  Ft.  Myer,  Va.'. .  ...Aug.    2 
Adv..  Eng.    Record,  Aug    2. 

Aug.  25.  Cincinnati,   O Aug.    2 

.\ug.  25.  Harbor  work,  Savannah,  Ga Aug.    2 

Adv.,  Eng.  Record.  Aug.  2. 

.4ug.  25.   Ft.   Des  Moines,    la Aug.    2 

Adv.,  Eng.  Record.  Aug.  2. 

.\ug.  25.   Post  OlHce.  Ellsworth,  Me Aug.    2 

Adv.,  Eng.  Record,  Aug.  2. 

Aug.  25.   Ft.-Rlley,  Kan Aug.    2 

Adv..  Eng.  Record.  Aug.  2. 

.\ug.  25.   Bulkhead,  Philadelphia,   I'a Aug.    2 

Adv..  Eng.  Record,  Aug.  2. 
Aug.  27.   Metal  lathing,  etc.,  Washington,  I).  C.Aug.    2 
Adv.,  Eng.  Record.  Aug.  2. 

Aug.  27.   Repair  steamer,  Pittsburg.  I'a Aug.    2 

Adv.,  Eng.  Record,  Aug.  2. 

Aug.  28.   Philadelphia.  Pa Aug     2 

Aug.  28.   Harbor   work,   Cleveland,    O Aug.    2 

Adv.,    Eng.  Record.  Aug.   2. 

.\ug.  28.   Breakwater,  Cleveland,   O Aug.    2 

Adv..    Eng.  Record,  Aug.   2. 

.\ug.  28.  Vaults.  Washington,  D.  C.  . Aug.    2 

Adv..    Eng.   Record.  Aug.   2. 

Aug.  28.   Ft.    Strong.    Mass Aug     2 

Aug.  28.   Dredging,  Wheeling,  W.   Va Aug     '' 

Sept.    4.   Post  Office,  Lockport,  N.  Y Aug!    2 

Adv.,  lOng.   Record,  Aug.  2. 

Sept.    3.   Dam,  Charleston.  S.  C Aug.    2 

Adv..  Eng.  Record,   Aug.  2. 

Sept.    6.   Bremerton,  Wash Aug.    2 

."iept.  10.   Post  Office.  Anniston,  Ala Aug.    2 

Adv..   Eng.  Record,   Aug.  2. 

Sept  13.   Dock,   Norfolk,    Va July  26 

Adv..   Eng.  Record,  Aug.  2. 

BUILDINGS. 

Aug.    5.   School,  Ilingham,  Mass Aug     2 

Aug.    5.   State   Instl..    Syracuse,    N.   Y Aug.    2 

Aug,    6.  Court  house,   Marquette,   Mich In.y  1!> 

Aug.    6.   Pub.  bldg.,  Rahway,  N.  J Aug.    2 

Aug.    7.   Hospital,    Secaucus.    N.    J .Vug     ■' 

Aug.    7.   State  Armory,  Watertown,  N.  Y' Aug.    2 

Avig.    7.   Fire  Dept.  Bldg.,  New  York.  N.  Y.  ..  .Aug.    2 

.\ug.    7.   Schools,  Brooklyn,    N.   Y Aug.    2 

Aug.    8.  Court  House,  Ada,  Minn Aug     2 

Aug.    8.   Library.  Clear  Lake,  la Aug.    2 

Aug.    8.   School.   Chicago,    111 Aug     2 

Aug.    8.   School.   Merrill,  Wis July  20 

Aug.    8.   Htg.  court  house.  Van  Wert,  O July  20 

Aug.  11.   Library.  Niagara  Falls.   N.    Y Aug.    2 

Aug.  11.   .School.  New  York,  N.  Y Aug     2 

Aug.  11.   Jail,   Salt  Lake  City.    Utah July  20 

Adv.,   Eng.   Record,  July  20. 

Aug.  11.   Bus.   bldg.,   Montezuma,   la luIy  20 

Aug.  11.   School,    Waterbury,    Conn July  20 

Aug.  12.   Armory.  Buffalo,  N.  Y Julv  26 

Aug.  12.   I'ub.  bldg..   Sonyea,  N.  Y luIy  20 

Aug.  12.   Church,    Goderick,    Ont July  19 

Aug.  13.  College  bldg.,  Columbus.  O Julv  20 

Aug.  13.   Hospital,  Toledo,  O July  19 

Aug.  14.    I'ub.   bldg..  Bath,  N.  Y Aug.    2 

Aug.  14.   School,  Jackson,    la July  ''0 

Aug.  14.   Court  house,   Greensburg,    Pa July  20 

Aug.  14.   Hospital   improv.,  Toledo.  O July  19 

Aug.  14.   Hospital.   Shreveport.    La July  19 

Aug.  15.  Bank.   San  Antonio.   Tex Aug     2 

Aug.  15.   School,   Chicago,    III Aug     2 

Aug.  15.   School,  New  York,  N.    Y Aug  ■  2 

Aug.  ID.   School,   Brooklyn.  N.  Y Aug     " 

Aug.  16.   School,   Rapid  City.  S.  D lAug!    2 

Aug.  16.   Library.  Burlington.  Vt Aug     2 

Aug.  16.   Hospital,   Toledo,   O July  ''O 

Aug.  16.   Dwellg.    plans,    Cheyenne,    Wyo July    5 

Aug.  18.   Pub.  Bldg.,  Newark,  O Aug     2 

Aug.  18.   Court  house.   Mason,   Mich Aug.    2 

Aug.  18.   School.    Springfield,    O July  26 

Aug.  18.   Library,    New    Brunswick.    N.   J July  20 

Aug.  19.- School.   Jackson   Center,   O Aug     2 

Aug.  19.   Hospital.  Columbus.  O July  20 

Aug.  19.   Library  Improv.,  Cincinnati.  O July  26 

Aug.  20.   Bus.  bldg.,  Houston,  Tex Aug     2 

Aug.  20.   School,   Orange,  N.  J Aug     •' 

Aug.  20.   Hospital.  Masslllon,  O.. Julv ''0 

Aug.  21.  Town  hall.  Clyde,  N.  Y Aug.    2 

Aug.  22.   Hospital,   Athens,   O July  26 

Aug.  25.   Pub.   bldg..  Springfield.   O .Aug.    2 

Aug.  26.  Quarantine  station.  Galveston    Tex...  Aug.    2 

Aug.  26.   Pub.   bldg..  Trenton.  N.  J Aug     " 

Aug.  —  Asylum,  Jersey  City.  N.   J July  26 

Oct.    7.   Capitol  work,  St.  Paul,  Minn .Mar.  22 

MISCELLANEOUS. 

Aug.    4.  Ash  carts.   New  York,  N.  Y Aug     2 

Aug.    0.   Street  signs.    New  York,  N.  Y Aug     2 

Aug.    7.   Bronx  Park  work,  New  York.  NY..    Aug     2 
Aug.    7.   Granite   wall,   Brooklyn,   N    Y.  .  .  Aue     •' 

Aug    7.   Osterville,   Mass " Aug     2 

Aug.    8.  Cement,   Columbus,    O Aug     2 

Adv.,  Eng.  Record,  Aug.  2. 

Aug.    8.   El.  ry.  franchise.  Paducah,  Ky July  26 

Aug.    9.   Canal  work,  Buffalo.  N.   Y.  . . .  .    .        Aug     2 

Aug.  11.   R.  R.   work,   Pittsburg.    Pa Aug!    2 

Adv..    Eng.   Record,  Aug.   2. 

Aug.  11.   Syracuse,  N.  Y Aug     2 

Aug.  11.  Sea  wall,  Galveston.  Tex June  2m 

Aug.  12.   Levee  work.  Tallulah.   La Aue     •> 

Aug.  13.  Brooklyn.   N.  Y Aue     ~> 

Aug.  13.   New  York,  N.   Y Aug     ■" 

Aug.  14.  Garb.  disp..  Reading,  Pa .' ".  ^Ang'    2 

Adv..  Eng.  Record,  Aug.  2. 
Aug.  14.   EI.   ry.  fran..  San  Bernardino.  Cal... July  26 
Aug.  10.  Garb,   crematory.   Racine.    Wis Aug.    2 

Adv.,  Eng.  Record.  Aug.  2. 

Aug.  18.   El.  ry.,  San  Jose.  Cal July  26 

Aug.  19.   El.   ry.  franchise.   Riverside.  Cal July  26 

Aug.  25.   St.  Ry.  franchise.  Cleveland,  O .Aug.    2 

Sept.    6.   Washington.    D.    C July  19 

„     ,  Adv..  Eng.  Record,  July  19. 

Sept.  30.   Harbor,   Port  Adelaide,  S.  A July    5 
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Development   in  the  Design  and   Construction  of 
High  Dams. 


The  advances  made  in  the  demands  connected 
with  irrigation  enterprises  and  hydraulic  power 
plants,  no  less  than  those  which  have  grown 
out  of  the  necessities  of  great  public  water 
supplies  for  large  cities,  have  made  it  impera- 
tive to  seek  new  and  economical  features  of 
design  for  high  dams.  The  long  and  even  an- 
cient use  of  masonry  of  good  quality  is  some- 
times considered  to  have  placed  masonry  struc- 
tures in  a  certain  measure  among  those  not 
capable  of  further  development  for  the  purposes 
of  modern  engineering,  but  nothing  is  much 
further  from  the  facts  of  the  case.  Engineers 
are  accustomed  to  phenomenally  rapid  evolu- 
tion in  various  types  of  design  and  in  the 
methods  of  production  of  iron  and  steel  struc- 
tures. While  it  is  higuiy  probable,  if  not  cer- 
tain, that  correspondingly  rapid  advances  can- 
not be  expected  in  the  design  of  structures 
which  have  heretofore  been  built  in  masonry,  it 
is  a  fact  that  the  latter  material  has  partaken 
in  a  large  measure  of  the  progress  which  char- 
acterizes recent  engineering  practice.  This  ob- 
servation is  true  both  of  masonry  bridges  and 
high  dams,  indeed  it  is  true  of  every  structure 
or  portion  of  a  structure  in  which  masonry  has 
come  to  be  use'd.  This  is  not  more  pronounced 
in  any  branch  of  engineering  work  than  in  the 
construction  of  high  dams,  which  have  been 
brought  to  that  stage  in  which  they  are  no 
longer  always  of  masonry. 

The  large  irrigation  enterprises  of  the  West- 
ern States  and  Pacific  coast  of  this  country 
have  in  their  evolution  produced  some  very  In- 
teresting instances  of  construction,  if  indeed 
they  may  not  be  co^nsidered  epoch-making  in 
the  design  and  construction  of  dams.  When- 
ever stone  and  concrete  have  been  employed  in 
the  construction  of  dams  it  has  usually  been 
one  of  the  fundamental  principles  of  design  so 
to  use  them  as  to  make  the  mass  monolithic, 
and  the  principle  is  undoubtedly  a  sound  one. 
In  the  structures  where  rock-flll  (tonstitutes  a 
large  part  of  the  mass,  however,  there  is  ob- 
viously no  application  of  this  fundamental 
maxim.  In  many  respects  the  rock-flll  feature 
of  a   dam   is  apparently   a  blunt  violation  of 


some  of  the  soundest  principles  of  construction, 
and  yet  it  has  been  found  to  have  its  legitimate 
field  of  use.  It  is  certainly  economical,  indeed, 
that  is  its  raison  d'etre.  The  building  of  great 
dams  for  irrigation  reservoirs  in  the  West 
could  only  have  been  accomplished  by  a  degree 
of  economy  in  design  heretofore  unknown  or 
never  even  dreamed  of  in  this  class  of  engi- 
neering works.  One  of  the  most  marked  in- 
siances  of  this  class  of  dams  is  that  of  the 
plant  of  the  Pike's  Peak  Power  Company,  near 
Victor,  Colo.  It  was  fully  described  In  the 
columns  of  The  Engineering  Record  of  July 
19,  1902.  The  height  of  this  dam  is  70  feet 
and  the  rock-fill  portion  is  used  to  support  on 
its  up-stream  side  a  continuous  riveted  plate 
steel  face  varying  from  one-half  inch  thick  in 
its  lowest  portions  to  one-fourth  inch  in  its 
highest.  The  joints  of  these  steel  plates  are  so 
constructed  with  steel  angles  as  to  give  it  ample 
caffecity  for  expansion  and  contraction.  The 
lower  edge  and  ends  of  the  steel  face  are  solidly 
embedded  in  concrete  filled  rock  trenches. 
Calked  as  in  boiler  work,  the  face  forms  an 
absolutely  impervious  curtain  across  the  entire 
gorge  or  valley  in  which  the  dam  is  located. 
The  supporting  face  of  the  rock-flll  is  laid  as  a 
smooth  pavement  but  does  not  receive  the  steel 
plates  direct,  a  six-inch  layer  or  cushion  of  sand, 
gravel  and  sedimentary  deposit  being  provided 
between.  This  entire  structure  is  certainly  a 
most  marked  and  interesting  development  in 
the  design  of  what  may  properly  be  called  high 
dams.  Most  Continental  and  British  engineers, 
even  at  present,  would  probably  consider  such 
designs  at  least  rash,  but  experience  already 
gained  in  connection  with  similar  works  shows 
that  it  is  legitimate  engineering  construction, 
admirably  adapted  to  meet  the  demands  of  the 
enterprise  which  it  is  to  serve. 

There  are  other  high  dams  which  show  that 
even  earth  embankments  may  be  safely  and 
economically  used  where  anything  short  of  a 
costly  masonry  structure  would  have  been  gen- 
erally thought  ill-judged  and  unsound  engineer- 
ing but  a  few  decades  ago.  Three  such  struc- 
tures are  the  Druid  Lake  dam  for  the  Balti- 
more water-works,  the  San  Leandro  dam  of  the 
water  supply  of  Oakland,  Cal.,  and  the  Ta'oeaud 
dam  of  the  Standard  Electric  Company,  of  Cali- 
fornia, near  Jackson  in  that  State.  The  last 
has  a  crest  about  123  feet  above  the  natural 
surface  and  sustains  water  pressure  from  a 
maximum  depth  of  about  92  feet.  The  other 
two,  however,  are  but  little  less  in  height  and 
sustain  but  little  less  depth  of  water.  All  three 
of  these  structures  may  be  considered  as  dem- 
onstrating the  applicability  of  properly  founded 
and  properly  constructed  earth  embankments 
as  dams  of  practically  any  height.  A  reference 
to  the  methods  of  construction  of  these  dams 
will  disclose  a  great  respect  for  certain  funda- 
mental principles  of  design.  In  the  first  place, 
their  foundations,  like  those  of  masonry  struc- 
tures, are  carried  down  to  bed  rock  or  its 
equivalent,  so  that  the  seepage  or  passage  of 
water  through  or  underneath  those  foundations 
is  rendered  impossible.  Wherever  necessary  or 
possible  ample  drainage  of  the  foundations  is 
always  provided.  Again,  the  character  of  ma- 
terial forming  the  mass  of  the  embankment  was 
chosen  under  the  closest  inspection  and  put  in 
place  with  scrupulous  care  so  as  to  produce  as 
near  as  possible  an  absolutely  impermeable  mass. 
The  Tabeaud  dam  possesses  the  characteristic  of 
being  designed  without  any  core  wall  of  either 
masonry  or  clay  puddle,  except  for  a  small  ele- 
vation above  the  foundation  bed.  The  material 
of  the  embankment,  however,  was  specified  to 
contain  about  70  per  cent,  of  clay  and  30  per 
cent,  of  gravel  loss  than  2  inches  in  diameter 
and  to  be  spread  and  compacted  in  final  posi- 
tion so  as  to  produce  the  best  possible  results. 


It  will  be  remembered  in  the  discussion  of 
the  proposed  great  dam  at  Bohio  on  the  Panama 
canal  route  by  the  French  engineers  of  the  New 
Panama  Canal  Company,  that  they  considered 
an  earth  dam  of  somewhat  less  than  70  feej.  in 
height  about  the  limit  of  safe  construction.  The 
present  and  preceding  presidents  of  the  Institu- 
tion of  Civil  Engineers  have  also,  in  their  presi- 
dential addresses,  placed  the  seal  of  their  dis- 
approval on  earth  embankments  designed  as 
dams  for  greater  heights  than  about  100  feel. 
These  interesting  and  successful  incidents  of 
American  dam  construction  show  that  the 
limits  thus  conservatively  placed  upon  this 
class  of  engineering  works  are  not  necessarily 
final.  Indeed,  with  reasonable  care  in  found- 
ing an  earth  embankment  upon  such  solid  and 
impervious  foundation  bed  as  rock  or  Its 
equivalent  for  such  a  purpose,  and  with  other 
features  so  designed  as  to  shut  off  absolutely 
the  flow  of  water  underneath  and  with  a  prac- 
tically impervious  bank,  which  it  is  perfectly 
practicable  to  attain,  guarded  with  pavements  on 
both  the  upstream  and  downstream  sides  if  ad- 
visable, there  seems  to  be  no  basis  as  yet  on 
which  a  limiting  height  of  earth  dam  may  be 
placed.  The  design  of  these  structures  has 
been  born  of  conditions  under  which  they  have 
been  imperative  as  the  expense  of  solid  ma- 
sonry work  would  have  been  prohibitive.  They 
have  served  sound  engineering  purposes  and 
they  point  the  way  to  further  economical  de- 
velopment of  high  dam  construction  under  cir- 
cumstances where  earth  embankments,  or  even 
earth  embankments  combined  with  rock  flll  and 
other  accompanying  features  of  design,  are  jus- 
tifiable by  the  canons  of  the  best  engineering 
practice. 


Large  Gas  Engines. 


A  steady  increase  in  the  size  of  gas  engines 
has  taken  place  since  the  machine  was  put  on 
the  market  in  this  country,  about  twenty-five 
years  ago,  and  now  units  of  over  100  effective 
horse-power  are  seen  so  frequently  as  to  excite 
no  special  interest.  It  is  a  fact  to  be  regretted, 
however,  that  some  of  the  erroneous  ideas  con- 
cerning these  machines,  derived  from  ig- 
norance during  the  introductory  period  of  small 
engines,  still  cling  to  the  modem  engine  and 
materially  impede  its  progress.  The  worst  of 
these  fallacies  is  probably  the  one  which  credits 
the  gas  engine  with  ability  to  take  care  of  itself. 
For  all  the  evils  following  the  application  of 
such  an  idea  to  engine  room  practice,  the  build- 
ers are  no  doubt  largely  responsible,  inasmuch 
as  the  circular  of  a  few  years  ago  generally 
assured  the  prospective  purchaser  that  the  en- 
gine described  required  no  care  beyond  start- 
ing, occasionally  oiling,  and  stopping.  The  al- 
most invariable  result  was  that  the  engine  was 
left  to  fulflll  the  promises  of  the  Ijuilder  under 
the  care  of  a  man,  who,  if  not  totally  unac- 
quainted with  machinery,  knew  very  little  about 
the  action  of  the  gas  engine. 

When  the  engine  was  small  and  the  servlceB 
of  a  good  machinist  available  in  cases  of  emer- 
gency, the  engine  generally  gave  good  results 
by  virtue  of  its  real  merit;  but  when  the  same 
engine  room  policy  came  to  be  applied  to  larger 
engines,  trouble  usually  resulted,  and  dissatis- 
fled  users  originated  the  common  opinion  that 
gas  engines  are  all  right  in  small  size,  but  large 
ones  are  not  reliable. 

The  extremely  cheap  natural  gas  In  some 
parts  of  the  country  and  cbstly  steam  fuel  in 
others  have  led  a  fair  number  of  good  concerns 
to  brave  public  opinion  by  installing  large  gas 
engines  for  important  duty.  In  almost  every 
case  of  this  kind,  in  which  careful  judgment 
has  been  exercised  in  the  selection  of  the  en- 
gine, results  have  been  good.    These  large  en- 
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*giiie8  represent  a  considerable  outlay  of  capita), 
and  as  a  rule  competent  men  are  placed  in 
charge,  the  wages  of  such  men  being  easily 
justiOed  by  the  increased  reliability  and  econ- 
omy of  the  plant. 

If  a  gas  engine  has  work  to  do  which  is  of 
any  importance,  it  will  always  pay  the  owner 
to  assure  himself  that  the  man  who  operates 
the  engine  is  familiar  with  every  detail  of  its 
construction,  and  operation.  All  adjustments 
should  be  made  as  soon  as  needed,  not  post- 
poned until  the  engine  stops  nor  until  it  fails 
to  start  from  lack  of  adjustment  of  important 
parts.  Certain  parts  of  every  gas  engine  are 
subject  to  wear  and  are  not  adjustable.  Dupli- 
cates of  such  parts  should  be  kept  on  hand  so 
far  as  possible.  There  are,  also,  some  of  the 
more  delicate  parts,  including  springs,  which 
are  liable  to  break,  and  should  always  be  kept 
on  hand. 

When  a  plant  is  of  considerable  size  it  would 
be  well  to  have  Indicator  diagrams  taken  at 
certain  intervals,  in  order  to  observe  the  inter- 
nal action  of  the  engine.  By  this  means  a  re- 
liable record  can  be  kept  of  ignitor  and  valve 
adjustments,  and  it  is  very  little,  it  any,  more 
difficult  to  obtain  than  one  from  a  steam  en- 
gine. If  indicator  diagrams  are  insisted  upon 
when  the  engines  are  bought,  the  purchaser  can 
always  compare  the  running  condition  of  his 
engine  with  its  condition  when  on  the  manu- 
facturer's test  stand.  It  is  perhaps  needless  to 
say  that  no  reputable  manufacturer  would  be 
likely  to  ship  an  engine  from  his  shop  without 
fiist  testing  it  with  both  the  brake  and  indica- 
tor, and  the  records  of  such  tests  should  be 
open  to  examination  by  the  purchaser. 

The  simplicity  of  the  gas  engine  and  the 
apparent  ease  with  which  it  can  be  constructed 
have  led  many  men  to  believe  that  they  could 
Improve  it.  A  few  have,  perhaps,  succeeded 
in  some  details,  and  if  the  remaining  part  of  the 
engine  is  good,  their  efforts  are  genera41y  suc- 
cessful. These  cases  are  the  exception  rather 
than  the  rule,  as  a  man  may  be  a  very  good 
mechanic  and  machine  designer,  and  yet  fail 
hopelessly  from  lack  of  knowledge  of  the  prin- 
ciples underlying  the  action  of  the  gas  engine. 
An  engine  which  is  correct  theoretically  and 
shows  lack  of  mechanical  skill,  is  just  as  bad. 
Familiarity  with  the  modern  practice,  knowl- 
edge of  the  theory,  and  a  high  order  of  me- 
chanical skill  are  absolutely  necessary  for  the 
production  of  a  well  designed  gas  engine  of  large 
size,  and  the  idea  that  any  ordinary  machinist 
can  produce  such  a  machine  is  dangerous.  In 
order  to  produce  a  reliable,  uniform  product  at 
a  moderate  price,  special  machinery  must  be 
used  to  a  certain  extent,  and  it  is  well  to  look 
into  the  shop  methods  of  any  ouilder  before 
purchasing  an  engine  from  him.  A  fairly  good 
idea  can  be  formed  as  to  the  interchangeability 
of  parts  and  this  feature  is  very  important. 


Power  Plant  of  the  Central  Lard  Company, 
Jersey  City,  N.  J. 


An  Undiscovered  Leak  in  a  10-inch  water 
pipe,  which  caused  considerable  damage,  is 
described  as  follows  in  the  1901  report  of  Su- 
perintendent R.  C.  P.  Coggeshall,  of  the  New 
Bedford  Water  Board:  The  break  was  probably 
due  to  settlement,  as  the  pipe  was  found  broken 
Hquare  across.  The  leak  had  undoubtedly  been 
running  some  time  when  discovered.  It  was 
bitter  cold  and  the  ground  was  frozen  several 
inches  deep.  Its  first  appearance  was  at  a  con- 
siderable distance  from  the  break:  meanwhile 
the  water  had  forced  an  entrance  Into  the 
sewer,  carrying  with  it  a  lot  of  earth  filling, 
which  was  deposited  more  or  less  Inside  the 
•ewer.  When  the  frozen  surface  was  broken 
through,  an  immense  cavity  was  discovered.  It 
was  startling  to  know  that  such  a  hole  could 
ezUt  8o  near  the  surface  without  giving  evi- 
dence of  Its  existence. 


The  Central  Lard  Company  has  recently  com- 
pleted on  Seventeenth  and  Coles  Streets,  Jer- 
sey City,  N.  J.,  a  new  factory  which  is  particu- 
larly interesting  as  regards  power  production 
and  transmission.  The  factory  comprises  a  four- 
story  brick  building  200  feet  long  and  66  feet 
wide  with  an  ell  at  one  end  68  feet  wide  extend- 
ing backward  65  feet,  a  28x63-foot  concrete- 
steel  building  enclosed  by  the  ell  and  a  70x87- 
foot  brick  power  house.  A  considerable  amount 
of  heating,  cooling  and  pumping  is  required  in 
the  process  of  manufacture,  and  all  of  this,  in 
addition  to  various  other  power  demands, 
general  lighting  and  water  supply,  is  luruished 
by  the  power  plant.  The  heating  is  by  steam,  the 
cooling  by  brine,  the  lighting  and  the  pumping, 
except  in  a  number  of  Instances  where  (jj>n- 
siderable  regulation  is  necessary,  by  electricity, 
and  the  water  supply  by  means  of  the  air  lift. 
The  power  plant  accordingly  contains  generat- 
ing sets,  refrigerating  machinery  and  air  com- 
pressors. Of  the  power  equipment,  special 
mention  may  be  made  of  the  steam  and  boiler- 
feed  connections  at  the  boilers  and  the  unusual 
method  of  utilizing"  as  far  as  possible  the  heat 
contained  in  the  exhaust  steam,  the  engines 
being  run  non<;ondensing. 

The  power  house  "contains  a  boiler  and  an 
engine  room,  each  the  full  length  of  the  build- 
ing, the  former  about  38  feet  wide  and  the  lat- 
ter 27  feet.  The  engine  room  floor  is  at  street 
grade  level,  and  8  feet  above  the  boiler-room 
floor,  which  is  of  waterproofed  concrete  con- 
struction, the  power  house  being  located,  as  is 
ihe  whole  factory,  on  made  ground.  The  foun- 
dations are  mainly  composed  of  piling  and  con- 
crete.  but  under  the  engine  room  and  a  por- 
tion of  the  boiler  room,  brick  arches  of  about 
8  feet  span  were  built  on  the  piles  and  the  con- 
crete laid  on  these.  There  is  no  basement  un- 
der the  engine  room,  and  steam  lines  are  carried 
overhead  into  it  and  exhaust  pipes  laid  in 
trenches  formed  in  the  concrete.  The  engine 
room  contains  the  generating  units,  the  air 
compressors  and  the  refrigerating  machinery. 
The  feed  pumps  and  feed-water  heater  are  lo- 
cated in  the  boiler  room.  Coal  is  stored  in  a 
vault  built  against  the  outside  boiler-room  wall, 
the  coal  being  shoveled  from  cars  on  a  siding 
Into  the  vault,  which  has  a  capacity  for  10 
days'  operation  of  the  plant.  There  are  twelve 
openings  from  it  into  the  boiler  room  with  slide 
doors  and  three  larger  openings  for  the  pass- 
age of  wheelbarrows. 

The  boiler  equipment  consists  of  four  Bab- 
cock  &  Wilcox  water-tube  boilers,  set  in  two 
batteries  with  space  for  a  third:  the  boilers 
are  fitted  with  American  automatic  stokers 
and  supplied  with  natural  draft  from  a  con- 
crete-steel chimney,  constructed  according  to 
the  Ransome  system,  as  described  in  detail  in 
The  Engineering  Record  of  November  30,  1901. 
The  stoker  hoppers  are  filled  by  hand  from  the 
coal  vault  and  are  supplied  with  forced  draft 
from  a  Sturtevant  5x2% -foot  centrifugal  blow- 
er chosen  large  enough  to  provide  for  the  ulti- 
mate boiler  plant.  The  fan  is  operated  at 
460  revolutions  per  minute  by  a  40-horse-power 
Sprague  motor.  Each  boiler  contains  126 
tubes  4  Inches  in  diameter  and  18  feet  long, 
set  14  wide  and  9  high,  and  two  36-inch  drums 
20  feet  4  inches  long.  Two  steam  mains  are 
provided,  one  for  150  pounds  pressure,  supply- 
ing the  engines,  compressors,  boiler  feed 
pumps  and  heating  coils  in  tanks  re- 
quiring high  temperature,  and  the  other 
for  100  pounds  pressure,  for  the  refrige- 
rating apparatus  and  for  heating  purposes  in 
the  factory.  The  method  of  making  the  steam 
connections  is  shown  In  the  accompanying  plan 


of  the  station  and  cross-section  of  boiler  room. 
The  steam  connections  into  the  100-pound  or 
auxiliary  main  are  fitted  with  non-return  valves 
and  the  header  has  two  pop  safety  valves,  one 
set  for  110  pounds  and  the  other  for  115 
pounds,  the  demands  for  steam  being  very  in- 
termittent, so  that  the  pop  valves  serve  as  a 
warning  to  the  firemen  as  well  as  a  preventive 
of  too  high  a  pressure. 

The  exhaust  steam  from  the  engine  room  and 
the  pumps  in  the  boiler  room  is  collected  in  a 
10-inch  line  which  carries  it  to  a  1,000-horse- 
power  Wainwright  feed-water  heater,  built  by 
the  Taunton  Locomotive  Works.  This  was  in- 
stalled under  a  guarantee  to  heat  30,000  pounds 
of  water  per  hour  within  8  degrees  of  the  steam 
temperature.  It  is  not  provided  with  a  by-pass, 
but  all  the  steam  has  to  pass  through  it,  and 
the  exhaust  main  beyond  subdivides  into  two 
7-inch  pipes,  one  leading  to  an  exhaust  head 
above  the  roof  and  the  other  to  a  special  ter- 
minal submerged  in  the  hot  well  about  1  inch 
below  the  water  level.  Each  7-inch  branch 
has  a  stop  valve.  The  hot  well  was  described 
in  connection  with  the  chimney,  in  the  issue 
mentioned,  and  consists  of  a  four  compartment 
concrete-steel  basin  resting  on  the  chimney 
foundation,  the  compartments  being  separated 
by  baffles  and  being  respectively  the  receiving 
end,  the  oil  skimming  chamber,  the  settling 
chamber  and  the  pumping  chamber.  The  ex- 
haust terminal  is  a  pan  of  V4-inch  wrought  iron, 
2x3  feet  in  size,  with  2V^-inch  sides  turned 
downward.  In  the  sides  there  are  62  li/4-inch 
holes  spaced  on  1%-inch  centers,  and  the  total 
area  of  the  holes  aggregates  double  that  of  the 
exhaust  pipe.  The  hot  well  will  thus  receive 
the  condensation  in  the  exhaust  pipes  and  of 
such  of  the  exhaust  steam  as  will  become  con- 
densed in  issuing  through  the  holes  in  the  ter- 
minal box;  the  well  also  receives  the  water  from  ' 
the  various  tank  heating  coils  in  the  factory 
and  the  exhaust  from  factory  steam  pumps,  ex- 
cept as  this  is  required  for  warming  in  winter. 

The  feed  water  is  drawn  from  the  hot  well 
so  far  as  possible,  and  additional  fresh  water 
is  obtained  from  the  city  mains.  There  are 
three  boiler  feed  pumps  installed,  built  by  the 
Buffalo  Steam  Pump  Company,  one  for  the  150- 
pound  system  and  the  others  for  the  100-pound 
system.  They  are,  however,  cross-connected 
and  may  all  draw  from  the  hot-well  and  deliver 
to  the  auxiliary  main  and  vice-versa.  The 
pumps  for  the  higher  pressure  discharge 
through  the  feed-water  heater  on  the  way  to 
the  boilers.  One  of  the  latter  pumps  is  ar- 
ranged to  receive  the  discharge  from  the  low- 
pressure  pump,  working  in  tandem  with  it  in 
delivering  to  those  boilers  working  under  the 
higher  pressure.  The  two  main  feed  lines  are 
carried  across  the  boilers  as  indicated  in  the 
drawings,  and  the  interesting  manner  in  which 
the  connections  to  the  drums  are  made  is  there 
shown.  The  100-pound  feed  piping  is  provided 
with  non-return  valves  to  protect  it  against  the 
higher  pressure  system.  The  high-pressut^e 
feed  pipes  are  painted  red;  the  low-pressure, 
white;  and  the  exhaust,  black. 

The  water  supply  for  general  cooling  in  fac- 
tory and  refrigerating  apparatus  is  obtained  by 
means  of  the  air  lift  from  three  driven  wells 
on  the  premises,  the  wells  being  located  in  the 
corners  of  a  triangle,  the  shortest  distance  be- 
tween any  two  being  about  75  feet.  One  well 
Is  500  feet  deep  and  two  300  feet,  and  all  are 
8  inches  in  diameter  to  rock  and  7  inches 
through  rock.  The  air  lift  apparatus  was  fur- 
nished by  the  Pneumatic  Engineering  Com- 
pany, of  New  York,  and  consists  of  two  steam- 
driven,  central  crank  and  double  flywheel. 
Rand  Drill  Company  air  compressors  automat- 
ically regulated  to  maintain  the  desired  press- 
ure in  two  air  reservoirs  In  the  engine  room. 


Aug.  9,  1902. 

One  compressor  is  operated  ordinarily  to  com- 
press to  20  pounds  for  factory  purposes,  and 
the  other,  drawing  from  the  20-pound  pressure 
reservoir  to  compress  to  110  pounds  for  the  air 
lift.  The  air  reservoirs  are  3  feet  in  diameter 
and  81/.  feet  high.  The  water  is  delivered  into 
two  tanlvs  in  the  factory  basement  and  pumped 
therefrom  by  a  300-galIon  double-acting  Stil- 
well-Bierce  &  Smith-Vaile  triplex  pump.  In 
connection  with  this  system  are  three  storage 
tanks  on  the  fourth  floor,  and  the  water  can 
be  pumped  to  these  for  a  gravity  supply  to  the 
factory. 

In  the  electric  generating  equipment  com- 
pound non-condensing  engines  and  230-volt 
generators  are  employed,  both  light  and  power 
being  supplied  at  this  pressure.     The  engines 
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power.  The  board  was  built  and  installed  by 
the  General  Incandescent  Arc  Light  Company. 
For  refrigeration,  the  ammonia  absorption 
type  of  apparatus  has  been  installed,  and  the 
plant  has  a  capacity  of  120  tons  of  refrigera- 
tion. The  installation,  which  was  made  by  the 
Isbell-Porter  Company,  of  Newark,  Is  in  dupli- 
cate, consisting  of  two  generators,  two  absorb- 
ers, four  condensers,  two  rectifiers  and  two  am- 
monia and  two  brine  circulating  pumps,  the 
pumps  being  furnished  by  the  Poster  Pump 
Works,  of  Brooklyn.  The  brine  cooler  is  also 
located  in  the  engine  room,  and  the  brine  cir- 
culating system  consisis  of  a  5-Inch  circuit 
passing  through  the  four  stories  of  the  factory 
ell  connecting  with  a  tank  on  the  fourth  floor. 
The   brine  is   passed  through  lard   coolers   on 
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^p-  Fead Pumps. 

TbAimospherv. 
--fiad  Pump. 


Smith-Vaile  ■and  Worthington  type,  where  vary- 
ing quantities  of  pumpage  are  desired  at  dif- 
ferent times.  There  are  three  freight  electric 
elevators  running  through  the  building,  of 
2,500  pounds  capacity  at  75  feet  per  minute, 
built  by  the  Baltimore.  Machine  Works.  On 
account  of  the  amount  of  moisture  evolved  in 
the  different  processes,  the  electric  wiring  is 
double-braided  and  waterproof  sockets  are 
used.  The  factory  building  is  protected  against 
Are  by  the  Grinnell  sprinkler  system  with  a 
13,500-gallon  roof  storage  tank  supplied  by  a 
6-inch  main  from  the  city  water  system,  which 
has  a  pressure  sufficient  to  fill  the  tank. 

The  entire  equipment  of  the  factory  was  de- 
signed by  Mr.  Henry  Floy,  of  New  York  City, 
and  installed  under  the  direction  of  Messrs. 
W.  A.  Gordon  and  C.  B.  Breckenrldge,  his  as- 
sistant and  inspector,  respectively.  The  Struc- 
tural Engineering  Company,  of  New  York,  was 
the  architect  for  the  building. 


Plan  of  Poweb  House. 


The  Sangley  Point  Coaling  Plant. 

There  is  now  under  construction  for  the 
United  States  Government,  a  naval  coal  depot 
at  Sangley  Point,  Manila  Bay,  Philippine  Isl- 
ands. It  is  designed  for  the  storage  and  han- 
dling of  large  quantities  of  coal  for  naval  and 
other  vessels,  and  includes  a  dredged  approach 
from  the  bay,  a  large  iron  wharf,  the  coal 
sheds,  handling  and  weighing  apparatus,  power 
plant  and  fire  service.  The  general  plans  and 
'  specifications  were  prepared  by  the  Bureau  of 
Equipment,  Navy  Department,  Washington, 
Rear-Admiral  R.  B.  Bradford,  Chief  of  Bureau, 
and  bidders  were  invited  to  present  details  to 
conform  to  the  requirements.  The  type  of 
sheds  and  system  of  operation  proposed  in  the 
specifications  were  retained,  but  special  de- 
tails of  foundations  and  structural  Iron  work 
were  submitted  and  approved  and  the  genernl 
contract  was  awarded  to  The  Atlaajk",  Gulf  & 
Pacific  Company,  engineers  and  .jpntractors, 
New  York,  for  a  total  price  of  abolt  $553,/)00, 


Cross-Sections  op  Power  House,  Central  Lard  Company's  Works. 


are  9'/j  and  17x12  inches  in  cylinder  dimen- 
sions, made  by  the  Phoenix  Iron  Works  Com- 
pany, and  the  generators  direct-connected  Bul- 
lock machines  rated  at  283  amperes  at  275 
revolutions  per  minute.  The  feeders  are  con- 
trolled from  a  five-panel  switchboard,  two 
panels  for  the  generator  connections,  one  for 
power,  one  for  power  in  the  power  house,  in- 
■  eluding  power-house  lighting  and  the  motor  for 
the  stoker  blower,  and  the  fifth  for  light.  The 
generator  switches  are  three-pole  single-throw, 
thus  including  the  equalizer  connection  with 
the  main  switch,  while  the  feeder  switches  are 
double-pole.  The  feeders,  as  well  as  the  gen- 
erator leads,  have  circuit  breakers.  Stanley 
indicating  instruments  are  used,  and  Thomson 
recording  wattmeters  are  provided  on  the  dif- 
ferent  main    feeders,   both    for   light   and   for 


the  second  fioor,  the  piping  to  these  coolers 
being  on  a  shunt  controlled,  as  desired,  by  a 
back  pressure  valve  in  the  loop  or  shunt.  On 
the  fourth  floor  are  a  number  of  chill  rooms 
from  which  the  brine  passes  into  the  brine 
tank  and  thence  back  to  the  brine  cooler  in 
the  engine  room.  The  brine  tank  has  also  a 
connection  from  the  main  brine  pipe  In  the 
fourth  story,  this  connection  likewise  fitted 
with  a  back-pressure  valve  for  bypassing  the 
chill  rooms. 

Throughout  the  factory,  as  already  stated,  a 
large  amount  of  pumping  Is  required,  involving 
some  a  miles  of  piping.  The  pumping  units 
are  largely  150  and  250-gallon  Foster  rotary 
pumps  driven  through  speed  reducing  gearing 
by  Sprague  motors.  There  are  also  10  steam 
actuated  pumps,  of  both  the  Stilwell-Bierce  & 


including  the  coal  handling  plant  and  operating 
machinery  which  is  installed  by  the  C.  W. 
Hunt  Company  according  to  one  of  their  stan- 
dard systems. 

The  magnitude  and  character  of  the  work 
is  Indicated  by  the  quantities  Involved,  which 
include  40,000  yards  of  dredging,  25,000  yards 
of  filling  and  grading,  3,236  piles,  222,000  feet 
timber,  7,246  yards  of  concrete,  about  5.500,000 
pounds  structural  steel,  1,200,000  pounds  cast 
iron  piles  and  pile  cylinders,  $100,000  worth  of 
machinery  and  an  |11,000  fire  and  power 
plant. 

The  plant  is  proportioned  for  the  storage  in 
sheds  of  25.000  tons  of  coal  and  of  2,500  tons 
in  open  bins  on  the  wharf  front,  for  simultane- 
ously unloading  50  tons  of  coal  per  hour  from 
each  of  two  vessels  or  lighters,  and  for  trans- 
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ferrlng,  storing,  distributing  or  reloading  the 
coal  at  an  equal  speed.  The  bottom  in  front 
of  the  wharf  will  be  dredged  to  a  uniform  depth 
of  20  feet  and  width  of  50  feet.  The  wharf  has 
a  front  of  410  feet  and  a  depth  of  75  feet,  and 
has  a  floor  of  pine  plank  on  steel  beams  and 
girders  supported  12  feet  above  low  water  on 
iron  and  concrete  piers  and  piles.  The  shore 
side  of  the  wharf  is  practically  continuous  with 
the  discharge  tracks  under  the  coal  sheds, 
which  extend  160  feet  farther  back  from  the 
shore.  A  track  45  feet  high  and  30  feet  wide 
extends  across  the  front  of  the  wharf  parallel 
with  the  shore  line  and  on  It  there  are  two 
traveling  hoisting  towers  with  movable  booms 
which  project  40  feet  beyond  the  face  of  the 
wharf.  There  are  two  193^  x  145H-foot  two- 
story  coal  sheds,  46H  feet  apart  in  the  clear. 


inch  valves  through  which  the  coal  can  be 
drawn  into  surface  cars  in  the  lower  story 
of  the  sheds,  and  thence  transferred  to  any 
point  on  the  dock  front  to  be  loaded  into  ships 
by  the  traveling  towers,  or  to  be  used  for  fill- 
ing the  wharf  bin.  The  contents  of  the  wharf 
bin  can  be  loaded  directly  through  chutes  into 
vessels  alongside,  or  can  be  discharged  into 
cars  on  the   surface  tracks  and  transferred. 

The  wharf  is  mainly  supported  on  cylinder 
piers  24  feet  apart  in  two  longitudinal  rows  30 
feet  apart.  The  front  row  of  piers  is  13  feet 
back  of  and  parallel  to  the  face  of  the  wharf 
and  the  rear  row  is  30  feet  from  the  face  of 
the  bulkhead  wall  under  the  front  of  the  coal 
shed.  The  piers  support  on  their  center  lines, 
transverse  girders  made  of  pairs  of  24-inch  80- 
pound  I-beams  and  20  x  %-inch  cover  plates  75 
feet  long  over  all.  Web-connected  to  the  gird- 
ers are  longitudinal  24-inch  I-beams  10  feet 
apart  supporting  across  their  top  flanges  7-inch 
transverse  I-beams  2.4  feet  apart,  which  are 
covered  with  a  diagonal  planking  of  3-inch 
Oregon  pine.  The  front  ends  of  the  transverse 
girders  and  the  centers  of  the  front  longitud- 
inal 24-lnch  I-beams  are  supported  at  Intervals 


30-pound  rails  inside  and  are  filled  with  1:5 
Portland  cement  mortar.  To  the  24-lnch  longi- 
tudinal girder  in  the  face  of  the  wharf  are  se- 
cured by  3  X  %-inch  U-straps  the  tops  of  inclin- 
ed creosoted  fender  piles  6  feet  apart  on  cen- 
ters. 

In  each  of  the  main  wharf  piers  there  are 
seven  Oregon  pine  piles  driven  to  1-inch  pene- 
tration under  a  20-foot  blow  of  a  2,000-pound 
hammer  and  calculated  for  maximum  loads  of 
15  tono  each.  Six  of  the  piles  are  cut  off  5  feet 
below  low  water,  the  center  one  is  cut  off  6 
feet  higher,  and  all  are  enclosed  in  a  sectional 
cast-iron- shell  filled  with  1:2%:  5  Portland  ce- 
ment concrete.  The  shells  extend  about  9  feet 
below  the  bottom  of  the  bay  for  protection 
against  the  teredo,  and  are  made  up  of  flanged 
sections  4  feet  8  inches  long,  fastened  together 
with  1-inch  galvanized  iron  bolts  about  12 
inches  apart.  The  shells  are  all  one  inch  thick 
and  the  lower  sections  are  cylinders  6  feet  in 
diameter  inside,  while  the  three  upper  sections 
taper  to  a  diameter  of  3  feet  at  the  top.  Radial 
vertical  lugs  are  cast  on  the  foot  of  the  sec- 
ond section  from  the  top  to  receive  the  con- 
nection pins  for  the  diagonal  struts  which 
brace  the  outer  row  of  piers  with  the  cast-iron 
piles  in  the  face  of  the  wharf.  The  concrete 
filling  is  crowned  up  an  inch  or  two  above  the 
top  flange  of  the  shell  and  supports  the  trans- 
verse girders  directly  on  a  base  plate  bedded 
on  concrete;  only  the  bulkhead  wall  of  the  coal 
sheds  supports  the  shore  ends  of  the  trans- 
verse girders.  It  is  10  feet  high,  5V4,  feet  thick 
at  the  base,  and  12  inches  thick  on  top,  batter- 
ed on  both  sides  and  stiffened  with  buttresses 
6  feet  wide  at  the  foot  and  12  feet  apart  on 
centers.  The  wall  rests  on  two  rows  of  piles 
with   two   extra   piles   under   each    buttress. 


which  are  connected  with  the  tower  track 
elevated  lattice  girder  bridges  of  about 
feet  span.  The  two  sheds  are  duplicates,  about 
59  feet  In  extreme  height  above  the  wharf  fioor 
and  are  built  entirely  of  steel  and  concrete. 
Coal  is  delivered  to  them  on  tracks  in  the'  mon- 
itors, is  stored  on  the  second  floor  and  is  dis- 
charged through  valves  In  the  floor  to  cars  on 
a  system  of  tracks  at  the  wharf  level,  by  which 
it  can  be  taken  to  any  part  of  the  wharf  and 
transferred  or  delivered  to  vessels.  Between 
the  sheds  is  a  steel  and  concrete  house  for  the 
flre  pumps  and  boilers,  and  back  of  the  house 
is  a  twin  tank  tower  of  50,000  gallons  capacity. 
The  arrangement  of  the  plant,  location  of 
tracks  and  operation  of  tower  hoists  are  indi- 
cated on  the  general  plan  and  sections  of  the 
wharf  and  coal  sheds.  Coal  is  unloaded  from 
ships  or  lighters  by  clam-shell  buckets  sus- 
pended from  trolleys  on  the  tower  booms;  is 
hoisted  up,  traversed  back  over  the  wharf, 
dumped  in  a  hopper  and  thence  Into  dump  cars. 
The  damp  car  stands  on  a  weighing  platform, 
and  after  weighing,  can  dump  the  coal  into  the 
wharf  bin.  Usually,  however,  the  dump  car 
nms  by  gravity  on  one  of  twelve  tracks  at 
right  angles  to  the  tower  track,  which  extend 
throngh  the  monitors  of  the  coal  sheds.  As 
the  cars  descend  into  the  sheds  they  raise  at- 
tached counterweights  and  when  they  are 
damped  at  any  required  position  the  counter- 
weights return  the  cans  automatically  to  the 
foot  of  the  tower  ready  for  another  load.  In 
the  floor  of  each  coal  shed  there  are  192  24- 


PlQn  of  Wharf  and  Sh«d  Deck  showing  Surface  Tracks.  'Plan    shewing   Elevoted  Tracks. 

Thb  Naval  Coai.ing   Plant  at  Sangley  Point,  P.  I. 


of  12  feet  by  cast-iron  sectional  piles  about 
12%  Inches  In  outside  diameter  and  70  feet 
long.  They  are  made  as  shown  in  the  detail 
drawing,  in  12-foot  sections,  with  turned  hub 
and  spigot  joints  locked  together  with  through 
bolts.  The  lower  ends  are  fitted  with  driving 
points  and  the  upper  ends  are  capped  with  cast- 
iron  seats  for  the  beams  and  girders.  The  form- 
er have  vertical  lugs  to  receive  connection 
bolts  through  the  beam  webs,  as  shown,  and 
the  latter  have  horizontal  base  plates  on  which 
the  bottom  flanges  of  the  girders  are  bolted. 
Both  have  vertical  lugs  for  the  connection  pins 
of  the  2-Inch  X-brace  rods  In  the  vertical  plane 
between  two  lines  of  longitudinal  struts  8  feet 
apart,  which  connect  the  tops  of  the  piles  above 
low  water.    The  piles  are  strengthened  by  two 


The  main  piers  of  the  wharf  support  on  their 
centers  the  vertical  posts  of  the  steel  trestle 
for  the  tower  track.  The  bents  are  transverse- 
ly braced,  as  shown  in  the  sectional  elevation 
of  the  wharf,  and  are  connected  longitudinally 
by  two  lines  of  horizontal  plate  girders.  In 
the  upper  part  of  the  trestle  there  is  a  coal 
bin  about  22  feet  clear  of  the  wharf.  This  bin 
is  fltted  with  swinging  barge  and  bagging 
chutes  12  and  24  feet  apart,  respectively,  and 
is  connected  with  the  upper  parts  of  the  coal 
sheds  by  lattice  girder  deck  spans  which  carry 
the  automatic  coal  tracks.  All  bolts  and  brac- 
ing in  the  wharf  up  to  a  height  of  8  feet  above 
low  water  level  are  galvanized.  The  minimum 
thickness  of  the  structural  steel  is  %-lnch,  ex- 
cept below  high  water,  where  it  is  9/16  inch. 
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all  sections  being  made  thus  extra  thick  to  al- 
low lor  loss  by  corrosion.  The  wharf  is  de- 
signed for  a  wind  pressure  of  50  pounds  per 
square  foot  of  exposed  surface  and  for  a  uni- 
formly distributed  load  of  350  pounds  per 
square  foot,  besides  the  weights  of  towers, 
hoppers,  coal  bins,  etc.  The  steel  is  designed 
with  a  factor  of  safety  of  4,  and  the  fender 
piles  and  walling  pieces  are  creosoted.  . 

The  coal  sheds  are  twin  rectangular  steel 
structures  symmetrical  with  the  transverse 
center  line  of  the  dock.  They  are  each  193% 
feet  wide,  parallel  with  the  wharf  front,  and 
145%  feet  long,  and  are  very  simply  constructed 
with  numerous  steel  columns,  beams  and 
struts,  without  trusses  or  heavy  girders. 
Under  each  shed  there  are  thirteen  longitudinal 
and  seventeen  transverse  rows  of  columns  12 
feet  apart  on  centers  in  both  directions.  Each 
column  has  a  separate  pyramidal  concrete  pier 
3  feet  square  on  top  and  10  feet  high,  with  a 
pile  foundation.  Most  of  the  piers  have  four 
piles  and  are  6  feet  square  at  the  base.  Spe- 
cial piers  have  six  or  eight  piles  and  there  are 
altogether  2,480  piles  under  both  sheds.  Be- 
tween the  piers  the  ground  is  filled  in  up  to  the 
column  bases  to  make  a  solid  first  floor  under 
the  sheds  at  the  level  of  the  wharf  deck. 

The  columns  in  the  coal  sheds  are  each  made 
with  a  web  plate  and  four  Z-bars  and  support 


engineer  of  the  Bureau  of  Equipment.  The 
electrically  welded  netting  with  different  size 
rods  in  longitudinal  and  transverse  directions 
is  manufactured  specially  by  the  Clinton  Wire 
Cloth  Company,  New  York,  and  has  the  addi- 
tional advantage  that  it  can  be  procured  In 
continuous  lengths  over  8  feet  wide  and  200 
feet  long,  thus  simplifying  the  splices  and 
making  economical  laying. 

The  coal  floor  occupies  the  whole  area  of  the 
coal  sUed  and  is  about  12  feet  high  from  the 
ground  to  the  upper  side  of  its  floor.  It  has  a 
capacity  of  25,000  tons  when  filled  to  the  max- 
imum depth  of  20  feet.  The  sides  are  inclined 
about  5:13  from  the  vertical  and  are  construct- 
ed of  reinforced  concrete  slabs  like  those  In 
the  floor,  which  are  supported  on  inclined  mem- 
bers made  of  two  6x4-inch  angles  riveted  to 
the  tops  of  the  longitudinal  beams  and  to  a  12- 
inch  wall-channel  with  its  web  in  the  plane  of 
the  rafter  beam.  Each  coal  bin  is  divided  In 
four  equal  chambers  by  center  longitudinal  and 
transverse  partitions  10  feet  high,  having 
double  walls  3  inches  thick,  one  on  each  side 
ot  the  columns  on  the  center  lines  of  the 
building.  The  framework  of  the  partition  con- 
sists of  a  single  12-ineh  horizontal  channel  on 
top  and  8-inch  vertical  I-beams,  4  feet  apart. 
The  12-inch  channel  is  protected  by  a  convex 
layer  of  concrete  in  which  It  Is  embedded. 


Hau-Tbansvekse  Section  of  One  or  the  Coai.  Seeds. 


directly  the  floor  and  roof  beams  and  the  mon- 
itor frames.  Where  the  columns  are  in  contact 
with  the  earth  filling  they  are  protected  by  con- 
crete on  wire  lathing.  Each  row  of  columns 
which  is  transverse  to  the  wharf  front  carries 
a  line  of  20-inch  65-pound  or  24-inch  80-pound 
I-beam  girders,  which  are  connected  to  them 
by  web  angles  and  are  seated  on  shelf  angles 
with  horizontal  flanges  reinforced  by  vertical 
distributing  angles.  These  girders  carry  lines 
of  15-inch  45-pound  I-beams  4  feet  apart  on  cen- 
ters, which  are  two  panels  long,  are  web  con- 
nected to  the  girders  at  their  ends  and  at  their 
centers  rest  across  the  top  flanges  of  the  inter- 
mediate girders.  The  top  flanges  of  the  trans- 
verse beams  are  covered  by  a  slab  of  l:2Vi:5 
Portland  cement  concrete  5  inches  thick  with  a 
steel  reinforcement  embedded  in  it  2  inches 
'above  the  bottom  and  covered  with  a  grano- 
lithic surface  1  inch  thick.  The  steel  reinforce- 
ment consists  of  a  galvanized  wire  netting  with 
meshes  4  inches  wide  in  both  directions.  In 
the  direction  of  the  stress  the  wires  are  No.  3 
gauge,  and  in  the  opposite  direction  they  are 
No.  10  gauge,  electrically  welded  at  all  inter- 
sections. The  concrete  slabs  thus  formed  bear 
the  weight  of  the  coal  and  were  tested  satis- 
factorily imder  direction  of  Mr.  Felix  Freyhold, 


Steel  doors  in  the  sides  of  the  bin  give  ac- 
cess to  it  and  the  intermediate  columns  which 
pass  through  it  are  protected  with  concrete 
jackets..  The  coal  is  supported  directly  by  the 
horizontal  beams  and  girders,  and  as  there  Is 
no  horizontal  thrust  except  on  the  low  side 
walls,  there  is  no  lateral  or  horizontal  brac- 
ing. About  23  feet  above  the  floor  of  the  bin 
there  are  beams  composed  of  two  10-inch  chan- 
nels across  the  tops  of  the  longitudinal  col- 
urrns  to  support  the  monitor  frames.  The  mon- 
itor frames  are  built  of  channels  and  angles 
'\ith  riveted  connections,  and  have  horizontal 
transverse  beams  to  support  the  wooden 
stringers  of  the  Inclined  coal  -  delivering 
tracks.  There  are  two  tracks  in  each  moni- 
tor and  under  the  center  of  each  track  there 
is  an  I-beam  carrying  a  pair  of  trolleys  to  sup- 
port a  movable  deflection  board  which  can  be 
moved  from  place  to  place  to  receive  the  coal 
from  a  car  in  any  position. 

The  three  monitors  In  each  shed  occupy  a 
total  area  of  about  128x98  feet,  on  all  four 
sides  of  which  the  hipped  roof  slopes  uniform- 
ly to  the  eaves,  which  overhang  the  wall  col- 
uninE  about  7  feet.  Between  the  monitors 
there  are  valleys  16%  feet  wide  with  flat  slopes 
supported  on  pairs  of  5x3-lnch  angles.    In  the 


center  of  each  valley  a  space  about  14  inches 
wide  la  filled  solid  with  concrete  flush  with 
the  roof  surface  to  form  a  gutter  pitched  to 
the  hip  roof  at  each  end  of  the  monitor.  All 
purlins  in  the  main  rafters,  monitors  and  val- 
leys are  4x3z3-lnch  Z-bars  4  feet  apart.  Hor- 
izontal Z-bars,  like  the  purlins,  are  attached 
to  the  outer  faces  of  the  wall  columns  and  the 
walls  and  roofs  are  covered  with  No.  20  gal- 
vanized corrugated  iron,  lapped  two  corruga- 
tions at  joints.  The  roof  leaders  are  8  inches 
in  diameter,  made  of  No.  18  galvanized  iron, 
and  discharge  into  12-Inch  glazed  terra-cotta 
drain  ripes  emptying  into  the  bay  at  least  30 
feet  frcm  the  face  of  the  shed.  The  monitors 
have  alternate  side  panels  of  glazed  windows 
and  galvanized  iron  louvres. 

Th.?  outer  solid  wall  covering  terminates  2 
feet  below  the  tops  of  the  columns  and  the  re- 
maining space  is  filed  with  small  panels,  every 
third  one  of  which  is  movable  so  that  it  can  be 
opened  for  ventilation.  There  is  an  exterior 
vertical  roller-hung  door  to  each  division  of  the 
coal  bin  and  two  doors  to  each  division  facing 
the  wharf,  all  of  them  having  inside  flash 
boards  to  keep  the  coal  away  from  them,  in- 
clined planes  40  feet  long  with  steel  frames 
and  plank  floors  give  access  to  the  side  doors 
from  the  surface  of  the  ground,  so  that  coal 
may  be  transported  over  them  by  hand  if  ne- 
cessary. There  are  no  hopper  bottoms  in  the 
coal  floor,  but  in  the  center  of  each  12x12- 
-  foot  panel  between  columns  there  is  a  24-Inch 
double  revolving  floor  valve  which  can  be  op- 
erated by  one  man  and  will  draw  off  all  but  a 
very  small  quantity  of  coal  which  can,  if  ne- 
cessary, be  easily  shoveled  or  scraped  into 
the  valves  by  men  on  the  floor  when  the  latter 
Is  nearly  empty. 

Vertical  galvanized  iron  pipes  4  inches  in  di- 
ameter and  24  feet  apart  in  both  directions  ex- 
tend from  the  floor  level  to  above  the  top  of  the 
maximum  slope  of  the  coal  on  the  floor.  They 
are  pierced  with  Vj-inch  holes  6  inches  apart, 
and  both  ends  are  capped  and  arranged  to  be 
accessible  for  testing,  examination  and  clean- 
ing. In  each  pipe  is  suspended  a  mechanical 
thermostat  of  open  circuit  type  connected  up  to 
operate  a  danger  signal  in  the  custodian's 
house. 

The  coa!  handling  plant  includes  two  travel- 
ing steeple  towers  each  with  separate  hoist- 
ing and  traversing  engines  designed  for  160 
pounds  steam  pressure,  55-foot  boom  with  1- 
ton  buckets  of  a  loading  or  unloading  capacity 
of  50  tons  per  hour  and  a  10-ton  hopper  with 
chute  for  loading  automatic  cars.  All  the  tower 
machinery  is  housed  in  a  shelter  built  of  No. 
20  galvanized  corrugated  iron.  There  are 
twelve  automatic  railways,  four  two-ton  auto- 
matic dumping  cars  with  oak  bodies,  lined  with 
steel  and  mounted  on  a  flexible  wheel  base; 
two  automatic  railway  platform  track  scales, 
7,200  feet  of  sectional  track,  90  one,  two  and 
ihroeway  switches  and  five  two-ton  industrial 
railway  scales.  There  are  also  36  one-ton  coal 
tubs,  15  half-ton  lever  tubs,  6  bag  trays,  36  one- 
ton  foui-wheel  flat-top  cars,  and  36  1%-yard  tip- 
cars.  - 

Between  the  coal  sheds  Is  located  a  pump 
and  power  house  about  22  feet  wide  and  50 
feet  long,  with  concrete  walls  and  roof  enclos- 
ing a  steel  frame  supported  on  32  piles  driven 
in  clusters  of  four  and  surmounted  with  con- 
crete piers  as  for  the  coal  sheds.  Adjacent  to 
the  power  house  is  a  double  steel  tower  with 
elevated  fresh  water  storage  tanks  of  50,000 
gal'ons  com!)ined  capacity.  In  the  power  house 
are  installed  boilers  and  a  6x5%x6-inch  duplex 
imnip  with  a  capacity  of  pumping  100  gallons 
of  fresh  water  per  minute  from  boats  for  the 
boiler  supply.  There  is  also  a  12x8%xl2- 
inch  duplex  pump  for  fire  pressure.     It  has  an 
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8-inch  suction  pipe  with  strainer  head  in  the 
bay  and  delivers  into  a  6-lnch  cast  iron  main 
laid  aiound  the  outer  walls  of  the  coal  sheds. 
It  is  connected  to  eight  2H-inch  hydrants  plac- 
ed opposite  doorways  and  fitted  with  couplings 
for  standard  navy  hose  connections.  In  each 
she<l  there  is  one  4-inch  fire  main  along  the 
wall  of  each  outside  monitor  with  valves  and 
Tote  connections  75  feet  apart.  A  similar  4- 
inrh  main  is  laid  along  the  face  of  the  wharf 
inside  the  guard  timbers. 

Materials  are  shipped  from  this  country  to 
Manila  on  the  U.  S.  colliers  and  the  work  is 
eret.ted   by  the  Atlantic,  Gulf   &   Pacific  Com- 


PiuNo  Details. 


pauy,  the  American  Bridge  Company  being  sub- 
contracton>  for  the  structural  steel  work  and 
the  C.  W.  Hunt  Company  for  the  coal-handling 


macuiner>'. 


The  Dual  Water  Supply  of  Calcutta. 


Calcutta  has  long  been  noted  among  engi- 
neers as  possessing  two  distinct  and  extensive 
systems  of  water-works,  made  necessary  by  the 
peculiar  local  conditions.  It  is  built  on  the 
right  bank  of  the  River  Hugli  on  land  so  flat 
that  it  is  necessary  to  go  100  miles  from  the 
town  to  reach  an  elevation  of  100  feet.  The 
average  annual  rainfall  is  about  61^  inches,  oc- 
curring mainly  in  June,  July,  August  and  Sep- 
tember. The  maximum  monthly  temperatures 
in  the  shade  are  from  76  to  95  degrees  and  the 
minimum  from  55  to  79  degrees;  the  greatest 
range  in  the  year  is  from  about  44  to  about  107 
degrees.  The  water  supply  was  drawn  original- 
ly from  the  river  and  from  tanks  in  which  the 
rainwater  was  collected.  In  1820  a  pumping 
station  was  built  which  furnished  river  water 
to  open  brick  channels  running  along  the  streets 
of  a  small  part  of  the  city,  and  this  plant,  with 
some  extensions,  sufficed  until  1862.  In  that 
year  works  planned  by  the  late  W.  Clark  were 
authorized.  The  scheme,  subsequently  enlarged 
and  modified,  provided  at  first  for  the  distribu- 
tion through  a  pipe  system  of  3,000.000  to  4,500.- 
000  imperial  gallons  of  filtered  water  at  an  ex- 
penditure of  1550,000  to  »«75,0O0.  This  was  the 
commencement  of  the  present  worVs,  which  al- 
though long  known  in  a  general  way  to  be  of 
mu"b  interest,  were  never  adequately  described 


until  the  Institution  of  Civil  Engineers  recent- 
ly published  a  paper  concerning  them,  by  Mr. 
Arthur  Peirce.  From  this  paper  the  following 
notes  have  been  taken. 

The  construction  of  the  original  works  was 
commenced  in  1866-1867.  They  were  designed 
to  supply  6,000.000  imperial  gallons  of  filtered 
water  per  day,  to  a  population  estimated  at 
400,000,  or  an  average  of  15  gallons  per  head  per 
day.  The  actual  cost  of  the  work  appears  to 
have  been  about  $3,300,000. 

Intake-works  were  constructed  on  the  river 
bank  at  Palta,  about  14  miles  above  Calcutta, 
and  practically  beyond  the  influence  of  the 
brackish  water  brought  in  by  the  tide.  Water 
is  pumped  from  the  river  by  three  50-horse- 
power  beam-engines,  into  six  masonry  settling- 
tanks  having  a  total  capacity  of  24 Vi  million 
imperial  gallons.  From  these  tanks  the  water 
gravitates,  after  settling,  onto  the  filter-beds, 
twelve  in  number,  which  have  a  collective  area 
of  240,000  square  feet.  After  filtration  the  water 
is  collected  in  a  central  well,  and  gravitates 
through  a  42-inch  cast-iron  pipe,  having  an  aver- 
age fall  of  about  1  foot  to  the  mile,  to  a  second 
station  at  Tallah,  some  12VL>  miles  distant,  and 
near  the  northern  boundary  of  Calcutta.  At 
Tallah  the  water  is  received  Into  a  covered  res- 
ervoir of  1  million  imperial  gallons  capacity, 
from  which  it  is  raised  by  pumping  machinery 
and  distributed.  The  distribution  is  effected  by 
pumping  directly  into  the  mains,  without  inter- 
vention of  raised  reservoirs  or  stand-pipes,  a  di- 
rect pumping  station  being  provided  in  the  city 
to  furnish  sufllcient  pressure  in  certain  dis- 
tricts. Its  supply  is  taken  from  a  6V4-mill'on 
gallon  underground  reservoir. 

The  growth  of  the  population,  together  with 
the  extension  of  the  boundaries  in  1888,  led  to 
a  largely  increased  demand  upon  the  works  as 
originally  carried  out,  and  it  was  accordingly 
decided  to  augment  the  supply  considerably.  A 
new  pumping  station  was  erected  at  Palta, 
about  %  mile  distant  from  the  old  station. 
Three  75-horse-power  pumping  engines  were  in- 
stalled, and  ample  provision  tor  settling  pur- 
poses was  obtained  by  the  construction  of  four 
large  "kutcha"  or  eafthen  settling-tanks,  two 
2,060  feet  in  length  by  230  feet  in  width,  and 
two  of  2,060  feet  by  355  feet,  the  whole  having 
a  total  useful  capacity  of  82,750,000  imperial 
gallons.  Twenty-four  additional  filter-beds  were 
also  constructed,  each  200x100  feet,  increasing 
the  filter  area  by  480,000  square  feet.  To  convey 
the  increased  supply  of  water  to  Calcutta,  a  new 
48inch  cast-iron  pipe,  66,000  feet  in  length,  was 
laid  between  Palta  and  Tallah  pumping  stations. 
The  works  at  the  receiving  station  at  Tallah 
were  strengthened  by  the  addition  of  two  new 
pumping  engines,  whilst  the  reservoir  accom- 
modation was  increased  from  1  to  3  million  Im- 
perial gallons.  An  additional  pumping  engine 
was  erected  at  the  old  city  pumping  station,  and 
a  new  station  was  erected  at  another  point, 
where  four  beam-engines  were  fixed  and  an  un- 
derground reservoir  was  constructed  of  4,000,000 
gallons  capacity.  For  the  supply  of  the  south- 
ern suburbs  still  another  new  pumping  station 
was  built  and  fitted  with  two  triple-expansion 
Worthington  engines,  with  an  underground  res- 
ervoir of  nearly  3,000,000  gallons  capacity. 
These  extensions  were  completed  in  1891,  and 
were  designed  and  carried  out  by  Mr.  J.  Kimber. 
Subsequent  additional  engines  were  set  up  at 
Tallah,  but  the  system  of.  supply  remained  un- 
changed. 

The  cost  of  the  whole  of  the  filtered-water 
works,  up  to  March,  1899,  amounted  to  about 
»15,000,000. 

The  six  original  settling-tanks  are  each  500 
feet  in  length,  250  feet  in  width,  and  7  to  9  feet 
in  depth.  They  are  constructed  entirely  of  ma- 
sonry, four  of  them  being  provided  with  a  series 


of  silt-catching  pits,  whilst  the  remaining  two 
are  plain.  In  practice  no  particular  advantage 
is  found  to  be  gained  by  the  use  of  the  silt 
pits. 

The  new  settling-tanks  present  more  novel 
features;  they  are  merely  excavated  in  the  soil, 
a  poor  sandy  clay,  and  the  banks  are  formed 
from  the  soil,  puddling  being  dispensed  with  ex- 
cept upon  the  side  of  the  tank  next  to  the  filter- 
beds.  The  other  banks  were  formed  by  deposit- 
ing the  excavated  material  in  layers  of  1  foot 
thickness,  and  consolidating  them  with  water. 
In  September,  1888,  towards  the  end  of  the 
rainy  season,  a  breach  occurred  in  the  outer 
bank  of  one  tank,  and  with  the  outrush  of  water 
some  50  feet,  of  the  bank  was  carried  away. 
Two  days  later  the  bank  between  this  tank  and 
an  adjoining  one  gave  way,  making  a  breach 
about  30  feet  in  length.  After  repairing  these 
breaches  steps  were  taken  to  prevent  the  erosion 
of  the  repaired  banks  by  the  action  of  the 
waves;  strong  bamboo  piles  were  driven  at  the 
toe  of  the  slope,  and  the  bank  was  pitched  with 
rough-dressed  stone.  Other  portions  of  the 
banks  are  pitched  at  the  water-level  with  bricks 
set  on  edge.  The  percolation  from  the  tanks 
is  remarkably  small  considering  the  nature  of 
the  soil,  the  ascertained  loss  in  depth  being  only 
•!4  inch  in  24  hours  and  of  this  5/16  inch  is 
accounted  for  by  evaporation. 

The  original  filter-beds  consist  of  1  foot  of 
pebbles,  ranging  in  size  between  that  of  a  goose 
egg  and  that  of  a  pea,  overlaid  with  4  inches 
of  coarse  sand,  and  topped  with  2  feet  6  inches 
of  fine  river  sand.  On  passing  through  the  fil- 
tering media  the  water  is  collected  in  small 
cross-drains  4  inches  square  in  cross-section, 
covered  with  tiles  spaced  to  permit  the  water  to 
enter  the  drain.  The  cross-drains  in  each  filter 
deliver  the  water  into  a  collecting-drain  laid 
along  the  middle  of  the  filter,  and  these  drains 
in  turn  deliver  into  a  collecting-well  from  which 
tne  water  flows  directly  into  the  conduit-pipes. 
The  new  filter-beds  consist  of  two  courses  of 
dry  bricks  properly  spaced  to  permit  the  pas- 
sage of  the  water,  overlaid  with  4  inches  of 
coarse  sand,  and  topped  with  2  feet  6  inches 
of  fine  river-sand.  The  two  systems  of  filters 
appear  to  work  equally  well  so  far  as  the  filtra- 
tion is  concerned,  but  the  new  filters  are  to  be 
preferred  as  being  more  simple  and  more  cheap- 
ly constructed,  and  are  more  easily  cleaned  than 
the  original  filters.  The  minimum  thickness  of 
sand  permitted,  before  replenishing,  is  1  foot. 
The  average  rate  of  filtration  which  has  been 
found  to  yield  the  most  satisfactory  results  is 
40  imperial  gallons  per  square  foot  per  day  of 
24  hours,  the  head  of  water  varying  between  3 
and  20  inches.  The  filtrate  is  clear  and  bright 
excepting  at  the  commencement  of  the  rains, 
when  an  opalescent  tinge  is  noticeable,  which 
is  probably  due  to  iron  and  other  compounds 
washed  from  the  upper  watershed  by  the  first 
heavy  rains.  The  number  of  bacteria  in  the 
filtered  water  now  seldom  exceeds  50  per  cubic 
centimeter.  The  only  suspicious  feature  in  the 
bacteriological  test  is  the  continued  presence 
of  the  bacillus  coli  communis,  but  the  bacillus 
is  common  to  most  Indian  surface-waters.  In 
washing  the  dirty  sand  no  mechanical  washers 
are  employed.  The  dirty  sand  is  placed  in  ma- 
sonry tanks  measuring  about  12x12x3  feet,  and 
having  false  bottoms,  under  which  water  from 
the  settling-tanks  is  introduced.  An  objection- 
able feature  of  this  method  of  washing  is  that 
it  necessitates  men  standing  in  the  tanks  to 
agitate  thb  sand. 

The  two  conduits  between  Palta  and  Tallah 
are  4  feet  and  3  feet  6  inches  in  diamater  and 
66,000  feet  in  length,  and  work  under  heads  of 
12.2  feet  and  9.5  feet  respectively.  They  con- 
sist of  cast-iron  pipes  with  turned  and  bored 
joints.    The  calculated  discharge  in  24  hours  of 
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these  pipes  running  full  (by  the  Kutter  formula, 

taking  the  value  of  n  as  0.011),  is: 

8-ft.  G-ln.  pipe T,(>4(),IHI0  impi-iial  gnlUins 

4-ft.  pipe 12,GHi,UU() 

Total    i;(i.256.(J(iO    -     ■• 

which   approximates   closely  to  the  actual   dis- 
charge. 

The  underground  reservoirs  at  the  distribut- 
ing stations  are  filled  during  the  night  from 
Tallah  pumping  station,  the  water  being  pumped 
through  what  is  known  as  the  independent 
pumping-main,  a  pipe  2  feet  6  inches  in  diam- 
eter reserved  for  this  purpose  only.  The  en- 
gines at  the  distributing  stations  complete  the 
distribution  in  the  service  mains.  The  distrib- 
uting mains  vary  between  2  feec  6  inches  and  9 
inches  in  diameter,  and  parallel  services  between 
tl  inches  and  3  inches  diameter  are  provided 
for  mains  exceeding  1  foot  in  diameter.  The 
total  length  of  mains  and  services  now  in  use 
in  connection  with  the  filtered  supply  is  315 
miles. 

Ferrule  connections  with  the  main  are  al- 
lowed to  all  pucca  or  masonry  houses,  the  size 
of  the  ferrule  varying  according  to  the  assessed 
annual  valuation  of  the  premises,  or  the  gross 
annual  rent  less  10  per  cent,  in  the  case  of 
rented  premises.  In  the  case  of  "bustees,"  or 
groups  of  native  huts  under  one  ownership,  one 
or  more  connections  were  formerly  allowed,  ac- 
cording to  the  ratable  value  of  the  property, 
the  taps  being  fixed  in  an  open  space  accessible 
to  all,  but  under  the  new  Municipal  Act  of 
1899  connections  are  only  allowed  with  pucca 
or  masonry  houses.  In  other  cases  water  is 
drawn  from  standposts  fixed  at  frequent  inter- 
vals in  the  public  streets. 

The  present  practice  in  Calcutta  is  to  main- 
tain a  pressure  equal  to  a  head  of  about  60  feet 
at  the  distributing  stations  between  6  A.  M.  and 
10  A.  M.  and  between  3  P.  M.  and  6  P.  M.  In 
addition  a  low-  pressure,  sufiicient  to  serve  the 
standposts,  is  maintained  during  the  remaining 
day  hours  in  the  more  thickly-populated  por- 
tions of  the  town. 

The  average  daily  consumption  of  filtered 
water  in  the  town  and  suburbs  now  amounts  to 
20,356,873  imperial  gallons,  which  for  a  popu- 
lation estimated  at  843,487  (including  floating 
population  in  port  and  canals)  gives  an  aver- 
age of  24.1  gallons  per  head  of  population  per 
day.  Filtered  water  is  not  used  for  road-water- 
ing or  sewer-flushing. 

In  addition  to  the  supply  to  the  town  and 
suburbs,  water  is  also  supplied  to  the  canton- 
ment at  Barrackpur  and  to  the  municipalities 
of  Dum  Dum,  Cossipur,  Chitpur  and  Manick- 
toUa.  The  quantity  of  water  so  supplied  is  on 
an  average  about  300,000  gallons  per  day.  Con- 
nections are  not  generally  permitted,  and  the 
supply  is  drawn  principally  from  standposts. 

The  nature  and  habits  of  the  population,  and 
the  tropical  climate,  in  Calcutta,  together  with 
the  dense  population  in  portions  of  the  town, 
render  an  ample  supply  of  pure  water  a  neces- 
sity, if  the  ravages  of  disease  common  under 
such  conditions  are  to  be  successfully  combated. 
A  supply  of  24.1  imperial  gallons  of  filtered 
water  per  head  per  day  must,  however,  be  con- 
sidered an  ample  allowance  for  domestic  pur- 
poses, as  in  addition  to  the  filtered  supply  there 
is  a  copious  supply  of  unfiltered  water  for  use 
in  road-watering  and  sewer  and  privy-flushing. 
The  existing  intermittent  supply  of  flltered 
'water  is  unsatisfactory  and  its  distribution  Is 
defective.  The  lavish  use  of  the  water  and  the 
careless  habits  of  the  population,  taps  being 
constantly  left  open  in  all  parts  of  the  town, 
lead  to  considerable  waste.  Much  of  this  waste 
is  doubtless  due  to  the  fact  that  the  supply  is 
an  intermittent  one;  the  pressure  being  main- 
tained for  a  few  hours  only  during  the  day,  the 
consumers  leave   the  taps  open   to  fill   various 


receptacles.  Another  cause  of  waste  is  the  state 
of  some  of  the  older  mains  and  services  laid  in 
the  town,  which  are  believed  to  be  unsound, 
but  as  an  easy  escape  is  provided  by  old  sewers 
and  drains,  it  is  difficult  to  localize  the  leaks. 

The  average  cost  of  the  flltered  water,  includ- 
ing all  charges,  repayment  of  loans  and  inter- 
est, amounts  to  about  5  cents  per  1,000  imperial 
gallons.  The  charges  are  met  by  levying  a  rate 
of  6  per  cent,  upon  the  assessed  annual  ratable 
values  of  properties  assessed. 

In  addition  to  the  filtered  water  supply,  the 
town  proper  is  in  possession  of  a  practically 
complete  system  for  the  supply  of  unfiltered 
water,  which  is  used  for  road-watering,  sewer  and 
privy-flushing,  watering  gardens  and  fire-extin- 
guishing. This  supply,  as  in  similar  instances 
elsewhere  of  dual  supplies,  had  a  comparatively 
small  beginning.  It  was  proposed  by  the  late 
Mr.  W.  Clark,  M.  Inst.  C.  E.,  in  1871,  when  the 
filtered  water  supply  was  fast  becoming  insuffi- 
cient for  the  needs  of  the  population.  The 
scheme  was  eventually  carried  out,  the  old  ma- 
chinery and  buildings  used  for  the  supply  of 
the  town  prior  to  the  introduction  of  the 
filtered  supply  being  utilized  for  the  pur- 
pose. Although  the  filtered  supply  was  sub- 
sequently greatly  increased,  the  idea  of 
abandoning  the  unfiltered  supply  does  not 
appear  to  have  been  considered;  on  the  con- 
trary, the  old  pumping  machinery  was  replaced 
by  two  horizontal  compound  condensing  en- 
gines, each  capable  of  raising  211,000  gallons 
per  hour.  These  engines  have,  in  their  turn, 
been  replaced  by  four  three-stage  expansion 
Worthington  engines,  each  capable  of  raising 
380,000  gallons  per  hour  against  a  head  of  140 
feet.  The  system  of  pipes  in  connection  with 
this  supply  is  being  extended  into  every  sew- 
ered street,  and  already  there  are  116  miles  of 
pipes  laid,  varying  in  diameter  between  4  feet 
and  3  inches.  The  water  is  pumped  direct  from 
the  river  and  is  delivered  without  any  attempt 
at  settlement  or  flltration.  The  average  daily 
supply  now  amounts  to  12,000,000  imperial  gal- 
lons, and  is  ample  and  practically  constant,  ex- 
tending to  20  hours  per  day. 

Steam  is  supplied  from  four  Babcock  &  Wil- 
cox boilers  fitted  with  mechanical  stokers,  and 
superheaters  of  the  Babcock  type.  The  amount 
of  superheat  obtained  in  ordinary  working 
amounts  to  137  degrees.  Some  difficulty  was 
experienced  in  making  the  joint  tight  against 
the  superheated  steam,  and  cylinder-joints  are 
now  made  with  thin  asbestos  with  brass  wire- 
gaUze  insertion,  steam-pipe  flange-joints  being 
made  with  corrugated  brass  rings.  In  the  small- 
er steam-pipes  flange-joints  appear  to  be  a  neces- 
sity. The  difficulty  of  lubrication  was  easily 
overcome  by  the  use  of  a  high-grade  cylinder- 
oil.  The  water  is  pumped  directly  into  the 
mains,  without  the  intervention  of  stand-pipes 
or  raised  reservoirs.  There  are  3,898  hydrants 
fixed  in  the  town,  for  purposes  of  road-watering, 
etc.  The  watering  of  roads  is  effected  by  means 
of  a  hose,  the  hydrants  being  spaced  about  100 
feet  apart.  Sewer-fiushing  is  effected  partly  by 
automatic  fiushing-cisterns  and  partly  by  hose. 
Privies  are  flushed  by  means  of  waste-prevent- 
ing cisterns. 

The  unfiltered  water-supply  has  lately  been 
extended  to  the  added  area,  old  machinery  from 
the  town  station  being  utilized  for  the  purpose. 
A  new  pumping  station  has  been  erected  on 
the  river  bank  and  about  30  miles  of  pipe,  vary- 
ing between  2  feet  6  inches  and  3  inches  in 
diameter,  have  been  laid  in  the  streets  which 
have  been,  or  are  to  be,  sewered.  Two  thousand 
hydrants  are  to  be  fixed  upon  these  pipes  for 
use  in  road-watering,  sewer-fiushIng,  fire  extin- 
guishing, etc.  The  supply  at  present  amounts, 
on  an  average,  to  about  350,000  imperial  gallons 
per  day,  which  will  be  greatly  increased  when 


the  drainage-works  now  in  hand  are  completed. 
These  works  were  carried  out  under  the  chief 
engineership  of  Mr.  A.  J.  Hughes. 

The  capital  sunk  in  the  unfiltered  water  sys- 
tem amounted  at  the  end  of  March,  1899,  to 
$810,000.  The  cost  of  pumping  the  water  for 
the  year  amounted  to  half  a  cent  per  1,000  gal- 
lons. 

In  an  inland  town  where  ample  water  is 
available  for  filtering  the  adoption  of  a  dual 
supply  must  always  be  open  to  question,  but 
once  it  is  adopted,  even  upon  small  scale.  It  Is 
difficult  to  dispense  with  it.  In  Calcutta,  owing 
to  the  exceedingly  level  nature  of  the  land,  the 
levels  of  the  streets  vary  only  to  the  extent  of 
3  or  4  feet,  the  sewers  have  but  little  fall,  and 
a  large  quantity  of  water  is  required  to  fiush 
them  eflJclently.  The  filtered  water  has  to  be 
brought  from  a  distance,  filtered  and  pumped 
several  times  before  use,  and  were  It  used  for 
flushing  purposes  the  supply  would,  for  eco- 
nomic reasons,  have  to  be  curtailed.  A  large 
quantity  of  water  is  also  required  for  road- 
watering,  as  little  or  no  rain  falis  between  the 
months  of  October  and  June.  River  water  is 
easily  obtained  all  the  year  round,  is  drawn 
from  a  central  point,  and  costs  1.68  cents  per 
1,000  imperial  gallons,  as  compared  with  5  cents 
for  flltered  water.  The  principal  objections  to 
the  system  lie  in  the  cost  of  providing  and 
maintaining  separate  systems  of  mains  and 
pumping  stations,  and  the  distribution,  in  a 
tropical  climate,  of  water  that  is  unfit  for  drink- 
ing purposes  and  is  at  times  charged  with 
cholera  and  other  dangerous  water-borne  bacilli. 
The  latter  objection  is  a  most  serious  one  when 
it  is  considered  that  the  bulk  of  the  native 
population  are  too  simple  and  uneducated  to 
realize  the  danger  likely  to  arise  from  the  use 
of  such  water. 


The  Adjustment  of  Water  Rates. 


The  San  Antonio,  Tex.,  Water- Works  Company 
is  operating  under  a  State  charter  expiring  In 
1933,  a  municipal  franchise  for  the  use  of 
streets  which  run  ten  years  longer,  and  a  muni- 
cipal contract  for  public  and  private  water  sup- 
plies which  will  terminate  on  August  1,  1903. 
The  proximity  of  the  last  date,  the  need  of  ex- 
tensive additions  to  the  company's  plant,  and 
the  desire  of  the  city  authorities  to  establish 
a  new  schedule  of  rates  led  to  a  correspondence 
lasting  some  months  between  the  parties  to  the 
contract.  While  both  sides  were  conducting  the 
negotiations  in  a  friendly  spirit  it  seemed  im- 
possible for  them  to  reach  a  mutually  satisfac- 
tory agreement  unaided,  and  the  city  and  com- 
pany accordingly  united  in  requesting  Mr.  Ches- 
ter B.  Davis,  M.  Am.  Soc.  C.  E.,  of  New  York 
to  assist  them  in  establishing  a  just  schedule 
of  rates  and  form  a  contract  for  a  period  of 
ten  years.  He  accordingly  made  an  examina- 
tion of  the  plant,  the  requirements  of  the  com- 
munity as  to  water,  the  methods  of  managing 
the  company  and  the  improvements  and  exten- 
sions of  the  plant  which  the  conditions  de- 
manded. On  the  basis  of  this  information  he 
estimated  the  value  of  the  plant  and  its  legiti- 
mate expenses  of  operation,  and  prepared  a 
form  of  contract  which  was  immediately  signed 
by  the  city  and  company,  thus  bringing  to  a 
sudden  conclusion  a  controversy  which  had 
lasted  eighteen  months  and  was  still  as  far  as 
ever  from  settlement  when  he  was  retained. 
This  unusual  and  highly  desirable  result  makes 
a  study  of  some  features  of  the  report  a  matter 
of  much  interest. 

The  company  was  found  to  be  conservatively 
and  economically  managed,  and  the  plant  well 
built  and  capable  of  performing  satisfactorily 
the  service  for  which  it  was  intended  except  in 
a   few   particulars.     Cie  of  these  defects   is  a 
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lack  of  sufficient  storage  la  the  distributing 
reservoir,  which  does  not  hold  more  than  a  third 
of  the  present  daily  supply.  The  most  serious 
defect  is  in  the  fire  hydrants,  which  are  not 
only  altogether  too  few  in  number  but  also  of 
the  single-nozzle  type  which  is  inadequate  to 
the  service  of  such  a  city.  The  scarcity  of  such 
hydrants  is  shown  to  be  a  poor  business  policy, 
for  they  cost  but  J45  or  thereabout  in  place 
and  last  indefinitely,  while  good  hose  costs 
about  95  cents  per  foot  and  lasts  only  five  years 
or  so.  If  the  hydrants  are  spaced  far  apart, 
long  lines  of  expensive  hose  are  required  and 
the  available  pressures  at  the  play  pipes  are 
much  lower  than  with  shorter  hose  lines.  Ac- 
cordingly the  new  contract  provides  on  new 
mains  for  double-nozzle  hydranus  at  least  every 
250  feet  within  the  fire  limits  and  at  Itast  every 
500  feet  outside  this  boundary,  and  the  hy- 
drants in  the  high  districts  are  to  have  steamer 
nozzles  as  well.  On  the  old  mains  similar  hy- 
drants are  to  be  placed  whenever  ordered  by  the 
city  between  the  old  hydrants,  although  not 
closer  than  125  and  250  feet  inside  and  outside 
the  fire  limits  respectively,  and  ti.e  old  hydrants 
are  to  be  replaced  by  better  types  when  ordered 
by  the  city,  the  cost  of  the  wofk  in  all  such 
caees  to  be  borne  by  the  city  and  the  cost  of  ma- 
terials by  the  company.  The  latter  also  agrees 
to  put  in  mains  of  suitable  size  for  fire  protec- 
tion as  well  as  domestic  supply  and  to  have 
them  well  cross-connected. 

While  in  these  and  other  respects  the  com- 
pany is  to  improve  its  plant,  the  city  agrees  to 
much  better  measures  for  preventing  waste, 
which  is  excessive.  A  supply  of  80  gallons  per 
capita  or  about  5,000,000  gallons  daily  is  ample, 
Mr.  Davis  reports,  while  the  works  are  now 
called  upon  to  supply  8,000,000  to  12,000,000  gal- 
lons. This  excessive  supply  is  the  subject  of 
one  of  the  most  interesting  portions  of  the  re- 
port. It  is  first  shown  that  its  effect  is  prac- 
tically to  exhaust  the  present  sources  of  supply 
and.  if  unchecked,  render  it  necessary  to  build 
very  costly  new  works.  As  all  the  water  must 
be  pumped  the  waste  is  also  causing  a  constant 
large  addition  to  the  operating  expenses.  Still 
another  effect  is  felt  in  the  distributing  pipes, 
which  are  ample,  when  a  reasonable  draft  for 
domestic  supply  is  satisfied,  to  furnish  plenty 
of  water  for  fire  protection.  If  the  normal 
draft  is  twice  as  great  as  necessary,  the  fire 
streams  are  reduced  in  volume  unless  very  cost- 
ly new  mains  are  laid.  "About  one-half  of  the 
fuel  burned  under  the  boilers  and  in  effect  fully 
one-third  of  the  capacity  of  the  entire  plant," 
Mr.  Davis  says,  "is  absolutely  wasted  and 
thrown  away,  it  serving  no  useful  purpose;  this 
third  has  involved  the  investment  of  a  large 
sum  of  money,  requires  the  collection  each 
year  from  the  consumers  of  water  of  a  large 
and  entirely  unnecessary  amount  of  money  to 
pay  the  interest,  the  cost  of  maintenance,  ad- 
ministration, operation,  etc.,  besides  paying  a 
reasonable  profit  on  all  of  this  to  the  company 
as  required  by  law." 

The  rather  unusual  position  is  taken  in  the 
report  that  it  is  the  city's  duty  to  check  waste 
by  exercising  its  police  powers.  It  is  stated 
thus  in  one  place:  "The  municipality  is  bound 
from  every  fair  consideration  to  take  the  initia- 
tive because  it  represents  the  consumers  who  do 
not  waste  and  represents  all  who  must  pay  for 
it,  and  more  especially  because  it  is  the  one 
way  above  all  others  which  puts  it  in  the  posi- 
tion where  it  can  most  justly  demand  a  revision 
of  rates  and  bring  about  the  very  minimum 
cost  of  water  tor  public  and  individual  use." 
The  report  advises  the  use  of  meters  on  large 
■errlceB  and  also  on  small  services  where  much 
waste  occurs,  out  it  also  advocates  Inspection, 
as  another  quotation  will  show.  "The  city's 
sanitary  ln8pe<tors  and  its  police  can  maintain 


the  constant  inspection  needed  at  little  or  no 
added  expense,  and  since  the  consumer  or  the 
city  or  both  must  pay  every  legitimate  item 
of  operating  expense,  they  must  really  pay  for 
this  waste-detection  inspector,  even  if  thay 
compel  the  company  to  employ  and  direct  the 
inspectors.  It  is  the  city's  duty  to  maintain 
this  inspection  and  to  stop  the  unnecessary 
waste,  which  it  can  do  at  a  less  annual  cost 
to  the  consumer."  It  is  not  apparent  that  this 
idea  has  been  embodied  in  the  contract,  how- 
ever, unless  the  following  clause  is  held  to  cover 
it:  "That  the  party  of  the  first  part  agrees  to 
protect  by  ordinance  the  works,  fixtures  and 
other  property  belonging  to  or  controlled  by  the 
party  of  the  second  part,  from  interference, 
wrongful  use,  injury,  carelessness  or  waste  on 
the  part  of  third  persons."  The  contract  gives 
the  company  the  right  to  maintain  a  sjstem  of 
house-to-house  inspection  and  to  install  meters 
where  water  is  wasted  or  used  for  more  fixtures 
than  were  stated  by  the  consumer  in  applying 
for  a  supply. 

In  preparing  an  estimate  of  just  rates  the  fol- 
lowing items  were  considered  by  Mr.  Davis  to 
embrace  everything  to  be  considered. 

1.  Administration  expenses,  including  the 
bookkeeping  and  collection  of  accounts. 

2.  Operating  expenses  connected  with  the 
plant. 

3.  Maintenance  expenses  to  keep  the  plant  in 
condition  to  perform  the  service  required  of  it. 

4.  Taxes,  because  if  they  are  paid  they  must 
be  earned. 

5.  Interest,  the  rate  to  be  conservative  and 
consistent  with  the  locality  and  the  influencing 
conditions,  or  it  may  be  considered  a  part  of 
the  gross  percentage  of  profit  to  be  allowed  on 
the  plant  and  its  operation  in  excess  of  the 
annual  allowances. 

Under  this  plan  no  allowance  is  made  for  im- 
provement and  extension  expenditures  or  for 
depreciation,  thus  following  the  railway  ac- 
counting systems.  The  expenses  for  services, 
mains,  machinery  and  other  improvements  and 
extensions  become  a  part  of  the  construction 
account,  which  is  a  part  of  the  total  investment. 
The  depreciation  is  included  almost  wholly  un- 
der maintenance,  a  plan  recommended  in  a  re- 
cent paper  by  Mr.  Price-Williams  published  by 
the  Institution  of  Civil  Engineers.  Mr.  Davis 
explains  his  reasons  for  employing  it  as  fol- 
lows: "The  meaning  of  the  word  depreciation 
in  this  use  is  the  decrease  in  value  due  to  a 
deterioration,  and  as  a  rule  those  who  use  it  in 
connection  with  work  of  construction  misunder- 
stand entirely  its  meaning,  and  they  assume, 
what  is  almost  always  a  mere  guess,  that  it  is  a 
certain  percentage  of  the  value  of  a  new  plant, 
generally  -varying  between  2  per  cent,  for  the 
more. enduring  structures  and  an  increasing  per- 
centage as  the  plant  or  structure  is  less  endur- 
ing. Five  per  cent,  annually  is  usually  as- 
sumed as  the  extent  of  the  depreciation  of  ma- 
chinery. In  truth,  nothing  of  the  sort  happens 
with  well  cared  for  machinery,  for  it  Is  proper- 
ly repaired  and  maintained,  and  the  main- 
tenance expenditures  keep  it  in  proper  and  run- 
ning order,  long  after  the  percentage  deprecia- 
tion theory  would  have  it  useless.  It  is  true 
that  there  is  a  real  depreciation  in  excess  of 
the  maintenance  expenditures,  but  what  it  is  in 
a  composite  plant  like  the  one  under  considera- 
tion no  one  knows  or  can  ever  determine.  A 
sum  equaling  a  small  fraction  of  one  per  cent, 
of  the  present  value  of  the  present  plant,  con- 
tributed annually  to  a  fund  which  is  com- 
pounded at  4  per  cent,  annually,  will  more  than 
compensate  for  the  actual  depreciation  in  such 
a  plant  as  the  one  under  consideration,  if  it  is 
maintained  in  a,  reasonable  condition." 

In   estimating   the   value  of   the   company's 
property  all  of  the  plant  and  Its  appurtenances 


in  actual  use  and  actually  needed  were  included 
at  what  Mr.  Davis  considered  a  fair  and  reason- 
able price.  Worn  out,  disused  or  unnecessary 
portions  and  land  and  rights  acquired  because 
of  prospective  value  or  need  were  not  included. 
The  actual  physical  condition  of  the  parts  of 
the  plant  as  compared  with  new  material  and 
machinery,  so  long  as  they  were  reasonably  per- 
forming their  intended  service,  was  not  con- 
sidered, but  betterments  and  extensions  imper- 
atively needed  to  perform  any  services  specified 
in  contracts  made  before  the  new  rates  went 
into  effect  ought  to  be  considered,  Mr.  Davis 
states.  If  the  valuation  were  made  for  the  pur- 
pose of  purchasing  the  property,  he  states  that 
it  would  be  proper  to  make  a  deduction  to 
represent  the  actual  decreased  value  of  the 
plant  as  compared  with  a  new  one.  "In  the  one 
case  it  is  the  value,  or  the  cost,  of  the  plant 
to  the  owner,  in  serving  his  purposes,  while  on 
the  other,  it  is  the  value  to  the  purchaser  as 
compared  with  the  cost  of  duplicating  it  new." 
As  for  the  reasonable  percentage  of  clear 
profit'  which  the  company  should  expect,  the 
report  is  as  follows:  "I  believe  it  would  be  out- 
side the  spirit  of  the  law  and  unfair  as  well  to 
reduce  the  rate  of  profit  until  it  equalled  the 
lowest  rate  of  interest,  say  five  or  six  per  cent., 
on  the  best  loans  in  the  vicinity,  because  the 
money  invested  is  not  devoted  to  so  conserva- 
tive a  use.  Nor  do  I  believe  it  just  to  ask  the 
consumers  to  pay  rates  sufficient  to  provide 
dividends  to  the  stockholders  equalling  those 
coming  from  well-managed  successful  manufac- 
turing and  ordinary  commercial  occupations, 
which  may  easily  reach  twelve  or  a  greater  per- 
centage, because  the  business  of  a  water  com- 
pany does  not  involve  equal  risks.  It  is  my 
opinion  that  if  the  rate  is  fixed  between  seven 
per  cent,  as  the  very  minimum  and  ten  per 
cent,  maximum,  on  a  reasonable  value  of  the 
plant  above  all  of  the  administration,  operation 
and  maintenance  expenses  and  also  taxes,  it  will 
be  a  fair  and  reasonable  return  to  the  com- 
pany." The  contract  which  was  signed  gives 
a  profit  of  about  eight  per  cent,  on  the  basis  of 
Mr.  Davis'  figures. 

The  Action  of  Bacteria  Beds  at  Newbury, 
England,  in  reducing  the  sludge  problem  to*a 
minimum,  is  described  in  a  recent  issue  of  "The 
Surveyor,"  substantially  as  follows:  Up  to  De- 
cember, 1899,  the  whole  of  the  sewage  was 
treated  chemically.  At  that  time  one  of  the  old 
precipitation  tanks,  60x24x4  feet  in  size,  was 
converted  into  an  experimental  bacteria  bed  by 
filling  it  up  with  furnace  clinkers.  The  results 
were  so  satisfactory  that  two  other  tanks  were 
converted  in  the  following  March,  cleaq  sifted 
shingle  dug  from  a  portion  of  the  land  at  the 
works  being  used  for  filling.  These  two  beds 
proved  even  more  satisfactory  than  the  clinker 
bed,  so  that  after  six  months'  working,  the  Main 
Drainage  Committee  was  induced  to  construct  a 
sufficient  area  of  bacteria  beds  to  treat  the 
whole  of  the  sewage.  Accordingly  five  concrete 
tanks,  each  60x24x5  feet,  were  constructed  and 
filled  with  gravel.  They  were  first  charged  on 
June  24,  1901,  and  have  worked  continuously 
ever  since.  They  are  worked  on  a  six-hour  cycle 
(i.  e.,  filled  four  times  in  twenty-four  hours).  The 
use  of  chemicals  and  the  work  of  sludge-press- 
ing ceased  on  the  same  day,  the  saving  in  these 
two  items  being  over  $1,460  per  annum.  The  ca- 
pacity of  these  gravel  beds  when  first  charged 
was  about  one-half  the  total  cubical  contents  of 
the  empty  tanks;  after  a  few  days  this  shrunk 
to  one-third,  and  at  the  end  of  three  months  to 
one-fifth,  at  which  figure  it  has  remained  since. 
The  effluent  is  passed  over  the  land,  and  has 
proved  satisfactory  to  the  Thames  Conservancy 
analyst.  The  beds  receive  only  264.000  gallons 
out  of  a  total  of  408,000  gallons  per  24  hours. 
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Suspension  Foot  Bridge,  Easton,  Pa. 

Hy  John  McNeal,  Jr.,  Civil  Kngineer.  Kaston,  I'a. 


Tlie  numerous  industries  establislied  near  the 
western  limits  of  the  city  of  Easton,  Pa.,  dur- 
ing the  past  few  years,  employing  about  two 
thousand  men,  opened  the  way,  in  the  opinion 
of  the  Lehigh  Bridge  Company  of  that  place, 
for  a  small  investment  in  the  form  of  a  toll 
bridge  across  the  Lehigh  River,  in  the  imme- 
diate vicinity  of  these  works.  The  location  de- 
cided upon  for  this  bridge,  made  the  design 
much  out  of  the  ordinary,  consequently  competi- 
tive designs  were  requested  from  several  bridge 
companies  and  that  presented  in  this  article, 
submitted  by  the  Boston  Bridge  Works  of  Bos- 
ton, Mass.,  was  accepted.  Specifications  and 
plans  for  the  masonry  substructure  were  pre- 
pared by  the  writer  and  the  bridge  erected 
under  his  supervision. 

The  bridge  shown  in  the  accompanying  plans, 
connecting  Easton  proper  with  South  Easton  or 
the  South  Side,  crosses  the  Lehigh  River,  the 
canal  of  the  Lehigh  Coal  &  Navigation  Com- 
pany and  the  Lehigh  Valley  Railroad,  making 
the  total  length  of  the  structure  668  feet.  In 
order  to  avoid  crossing  Dock  Street  at  the 
north  end  of  the  bridge,  it  was  necessary  to 
have  four  runs  of  steps  to  reach  the  grade  of 
the  street.  The  anchors  for  this  end  of  the 
bridge  were  placed  under  the  bed  of  Dock 
Street  and  the  rods  to  which  the  cables  were 
attached  allowed  to  project  just  beyond  the 
street  line. 

During  the  excavation  for  the  anchor  at  the 
Dock  Street  end  of  the  bridge.  It  was  found 
necessary  to  change  the  original  plan  for  this 
anchor,  owing  to  the  excessive  amount  of  water 
encountered,  which  the  gravelly  soil  allowed  to 
seep  through  from  the  river.  This  change  was 
made  possible  by  making  a  bend  in  the  anchor 
rods  near  the  base  and  adding  additional  weight 
in  the  form  of  castings  and  I-beams  to  overcome 
the  decrease   in  depth. 

The  anchors  at  the  south  end  of  the  bridge 
were  placed  in  a  lot  purchased  by  the  company, 
just  south  of  Glendon  Avenue,  and  the  cables 
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The  main  cables  are  composed  of  seven 
strands  of  galvanized  steel  wire,  19  wires  to 
each  strand,  making  a  total  diameter  of  2% 
inches.  One  and  one-quarter-inch  guys  were 
also  run  from  the  middle  points  of  the  two 
long  spans  to  anchors  placed  on  the  berm  bank 
of  the  canal  and  on  the  sides  of  Glendon  Ave- 
nue, at  an  angle  of  45  degrees  with  the  center 
line  of  the  bridge.  The  main  anchors,  as  well 
as  the  anchors  for  the  guy  lines,  were  im- 
bedded in  concrete,  at  a  safe  distance  under 
the  surface  of  the  ground. 

The  stiffening  truss  is  attached  to  the  cables 
by  means  of  hangers  composed  of  'fi  inch  round 
iron.     The  stiffening  truss  is  composed  of  two 
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John  McNeal,  Jr.,  Harry  H.  Haines,  Augustus 
Sausser  and  Oeorge  F.  Coffln. 


The  Chemical  Analysis  of  Portland  Cement;  Its 

Possibilities   and   Its  Limitations. 

.\   paper  read  before  the  American  Section  of  the   In- 
ternational    Association     for    Testing     Materials     by 
Uicbard  K.  Meads. 
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The  value  of  chemical  analysis  of  Portland 
cement  is  becoming  more  and  more  appreciated 
each  year.  This  is  due  to  the  fact  that  the 
chemical  nature  of  cement  is  being  better  un- 
derstood. Certain  compounds  are  recognized  as 
possessed  of  certain  good  or  bad  influences.  Tn 
the  days  when  cement  mixture  was  made  upon 
the  result  of  the  trial  kiln  it  was  natural  that 
little  faith  should  be  put  in  chemical  analysis, 
while  now  that  well  equipped  chemical  labora- 
tories are  as  much  a  part  of  the  Portland  ce- 
ment plant  as  the  kilns  or  the  grinding  ma- 
chinery, more  importance  Is  being  awarded  to 
chemical  analysis.  It  is  still  a  very  common 
error  to  suppose  that  because  chemical  analysis 
is  not  an  absolute  guide  to  the  fitness  of  cement 
that  it  is  no  guide  at  all.  It  is  true  that  the 
results  are  in  themselves  no  certain  indication 
of  the  quality  of  cement,  yet  coupled  with  the 
usual  physical  tests  they  are  invaluable,  not 
only  as  a  check  upon  the  physical  report,  but 
also  as  a  line  on  how  we  may  expect  the  cement 
to  behave  on  use. 

Indeed,  certain  engineers  are  now  giving 
great  prominence  in  their  specifications  to  the 
results  of  chemical  analysis.  When  important 
engineering  work  is  to  be  done,  no  method 
should  be  scorned  which  will  give  us  any  data 
upon  which  to  base  our  opinion  on  the  fitness 
of  the  cement  to  be  used.  No  expert  upon 
water  supply  would  recommend  or  condemn  any 
save  a  decidedly  good  or  bad  water  upon  the 
result  of  a  sanitary  analysis  only,  yet  no  such 
expert  would  pass  an  opinion  without  having 
one  made.  Just  as  the  sanitary  expert  com- 
pares his  analysis  with  the  topography  of  the 
land  and  studies  the  sources  of  contamination 
and  the  causes  which  tend  to  make  each  item 
high  or  low,  so  must  the  cement  expert  balance 
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carried  above  the  street  by  means  of  a  tower 
placed  on  the  north  side  of  the  avenue,  leav- 
ing a  clear  headway  of  20  feet. 

The  bridge  has  three  spans,  one  of  110  feet 
and  two  of  279  feet  each,  necessitating  three 
towers;  one  in  the  Lehigh  River,  one  on  the 
berm  bank  of  the  canal  and  the  one  already 
mentioned  on  the  north  side  of  Glendon  Ave- 
nue. The  difference  in  elevation  between  the 
ends  of  the  bridge  is  89.48  feet.  As  al- 
ready stated  four  runs  of  stairs  are  placed  at 
the  north  end  of  the  bridge  leading  to  a  point 
over  the  center  of  the  river  pier,  and  from 
this  point  to  (Jlendon  Avenue  the  grade  of  the 
bridge  is  about  7.2  per  cent. 
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The  Suspension  Foot  Briuoe  at  Easton,  Pa. 

trusses  of  2i/jx2%xi/4-inch  angles  of  the  same 
section  throughout,  properly  braced,  in  order  to 
give  the  greatest  possible  stiffness.  The  stiff- 
ening truss  is  proportioned  for  a  live  load  of  20 
pounds  per  square  foot,  the  cables  and  floor  for 
a  live  load  of  50  pounds  per  square  foot  and  the 
floor  itself  for  a  live  load  of  80  pounds  per 
square  foot.  The  width  of  the  footway  from 
center  to  center  of  trusses  is  6  feet. 

On  the  two  long  spans,  the  low  point  of  the 
cable  is  24  feet  3  inches  to  the  north  of  the 
center  point,  the  reversed  side  of  the  cable 
being  1/10. 

The  following  Eastonians  are  the  directors 
of   the   Lehigh   Bridge   Company:    Wni.   Coyle, 
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one  item  against  another,  and  form  his  esti- 
mate on  the  whole,  not  from  a  single  point. 
Of  course,  this  does  not  apply  to  cements  in 
which  magnesia  or  sulphur  trioxide  exceeds  the 
limits  or  in  which  the  lime  is  markedly  too 
high  or  too  low.  These  can  in  most  cases  be 
condemned  on  this  one  count. 

Cements  are  usually  analyzed  for  the  follow- 
ing constituents:  Silica,  iron,  alumina,  lime, 
magnesia,  carbon  dioxide,  sulphur  trioxide  and 
water.  The  last  two  are  ordinarily  determined 
together  and  called  loss  on  ignition.  The  varia- 
tion in  the  percentage  of  any  one  of  these  ele- 
ments is  confined  between  narrow  limits.  In 
a  table  of  over  100   analyses  compiled  by   tht; 
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writer,  comprising  some  30  or  more  brands  of 
American,  English  and  German  Portland  ce- 
ments known  to  be  of  high  quality,  the  limits 
of  variation  were  as  follows:  Silica,  20.95  to 
23.-48;  alumina.  5.51  to  9.74;  ferric  oxide,  2.28  to 
4.95;  lime,  58.93  to  65.59;  magnesia,  0.90  to 
3.18.  To  find  that  the  composition  of  a  cement 
lies  within  these  limits  does  not  assure  us  that 
the  cement  is  all  right,  because-  the  hydraulic 
properties  depend  also  upon  the  thoroughness 
and  the  way  in  which  these  elements  are  com- 
bined. If,  however,  a  cement  mixture  is  in- 
correctly proportioned  no  amount  of  burning 
can  make  of  it  a  flrst-class  cement. 

The  silica,  alumina,  lime,  magnesia,  etc.,  are 
combined  to  form  three  classes  of  compounds: 
1,  Compounds  having  hydraulic  properties,  such 
as  the  trisllicate  and  di-aluminate  of  lime;  2, 
compounds  modifying  the  setting  and  harden- 
ing of  cement,  either  for  good  or  bad,  such 
as  free  lime,  magnesia  and  calcium  sulphate; 
3,  inert  compounds,  such  as  uncombined  clay. 
sand,  calcium  carbonate,  etc.  Since  we  know 
of  no  compounds  which  absolutely  modify  the 
properties  of  cement  for  the  good,  the  ideal  ce- 
ment would  consist  only  of  compounds  in  class 
1,  vU.,  it  would  be  all  trl-silicate,  and  di-alumi- 
nate of  lime.  The  compounds  in  classes  2  and 
3  should  not  aggregate  more  than  10  per  cent. 
in  good  cement 

Chemical  analysis  will  show  us  per  se  if  such 
deleterious  compounds  as  magnesia,  calcium 
sulphate  or  sulphide  are  present  in  sufficient 
quantities  to  injure  the  cement.  The  analysis 
will  also  show  if  the  cement  is  of  normal  com- 
position. Even  if  the  magnesia,  etc.,  are  under 
the  limits,  cements  with  abnormal  proportions 
of  the  chief  constituents,  unless  wanted  for 
some  special  purposes,  are  to  be  looked  upon 
with  disfavor.  Chemical  analysis  will  also  let 
us  calculate  by  the  use  of  the  "hydraulic  index" 
if  the  lime  limit  has  been  exceeded  or  if  the 
percentage  of  lime  is  far  under  this.  The 
analysis  can  be  made  to  show  the  percentage 
of  uncombined  clay,  sand,  and  calcium  carbon- 
ate and  can  be  made  to  serve  as  a  check  upon 
the  burning,  and  also  upon  the  care  with  which 
the  mixing  and  grinding  were  done. 

The  experiments  of  Le  Chatelier,  Dr.  New- 
berry and  others  have  established  the  hydrau- 
lic properties  of  Portland  cement  to  be  depend- 
ent upon  the  presence  of  certain  silicates, 
aluminates,  and  ferrites  of  lime.  Newberry  and 
Le  Chatelier  both  give  the  formula  3CaO.SiO,  to 
the  most  important  of  these  compounds,  the  tri- 
calcium  silicate.  Assuming  that  this  formula 
U  correct  it  will  be  seen  that  the  silica  and 
lime  in  the  compound  are  in  the  ratio  of  1  to 
2.8.  The  aluminate  of  lime  has  the  formula 
2CaO.Al,0,  according  to  Newl)erry  and  3CaO.- 
AlJOi  according  to  Le  Chatelier.  The  first  of 
these  formulas  Is  more  probably  correct,  as  it 
agrees  closely  with  the  best  practice.  Taking 
this  as  the  formula  for  the  aluminate  of  lime 
it  will  be  seen  that  the  alumina  and  lime  bear 
the  ratio  of  1  to  1.1.  Prom  this  Newberry  de- 
duced the  following  "hydraulic  Index"  or  ratio 
between  the  lime,  the  basic  element  and  the 
silica  and  alumina,  the  acid  ones: 

Percentage  Lime  :=  Percentage  Silica  x  2.8 
+  Percentage  Alumina  x  11- 

Most  well-known  Portland  cements  are  made 
from  a  mixture  of  cement  rock  and  limestone, 
or  of  clay  and  marl,  the  composition  of  which 
Is  practically  that  shown  by  Newberry's 
formula.  That  they  do  not  agree  exactly  Is 
due  to  the  fact  that  the  formula  represents  the 
maximum  of  lime  which  will  combine  with  the 
silica  and  alumina. 

This  maximum  Is  seldom  attempted  by  any 
cement  maker  because  of  the  danger  of  an  ox- 
cess  of  free  lime  In  the  cement.  In  order  to 
get  the  silica,  alumina  and  lime  to  combine,  it 


is  necessary  to  grind  and  mix  the  raw  ma- 
terials very  thoroughly  and  burn  until  the  lime 
is  all  combined.  If  the  grinding  is  not  fine 
enough,  the  mixing  not  intimate  enough  ami 
the  burning  insufficient,  some  of  the  lime  will 
remain  free  or  uncombined  and  cause  the  ce- 
ment to  crack  and  expand  in  hardening. 

If  cement  were  simply  the  cement  mixture 
with  the  carbon  dioxide  and  water  driven  off, 
and  the  lime,  silica  and  alumina  properly  com- 
bined, the  analysis  of  many  samples  would 
show  90  to  95  per  cent,  of  the  lime  called  for 
by  Newberry's  formula.  Unfortunately  cement 
as  it  comes  on  the  market  is  unavoidably  adul- 
terated by  the  ash  of  the  fuel  used  in  burning 
and  by  the  1  or  2  per  cent,  of  calcium  sulphate 
generally  added  to  slow  its  setting.  The  ash,  as 
it  is  almost  entirely  silica  and  alumina,  tends 
to  make  the  lime  appear  too  low  and  the  ce- 
ment over-clayed.  The  addition  of  the  gypsum 
if  reported  as  lime  and  sulphur  trioxide  tends 
to  make  the  lime  too  high.  These  two  causes 
act  against  each  other,  but  still  leave  a  balance 
in  favor  of  the  acid  elements,  silica  and 
alumina.  Unfortunately  for  chemical  analysis 
there  is  no  good  method  tor  differentiating  be- 
tween the  free  lime  and  that  combined  to  form 
hydraulic  compounds.  The  pat  test  only  fixes 
a  limit.  This  limit  is  probably  as  high  as  2.5 
per  cent,  and  in  certain  cements  even  higher 
than  this.  In  some  work  done  by  the  writer 
consisting  in  adding  small  increasing  quanti- 
ties of  lime  to  cement,  the  free  lime  In  which 
had  been  saturated  by  carbon  dioxides,  the 
checking  began  at  about  2.0  per  cent,  and  be- 
came marked  at  2.5  per  cent.  With  the  in- 
troduction of  a  method  for  accurately  quantita- 
tively determining  free  lime  chemical  analysis 
will  take  first  place  as  a  method  of  ascertain- 
ing the  value  of  cement. 

The  nearer  the  cement  comes  to  having  the 
maximum  percentage  of  lime  allowed  by  New- 
berry's formula,  without  showing  free  lime  or 
under  burning  by  the  pat  and  needle  tests,  the 
stronger  the  cement  will  be.  If,  on  the  other 
band,  the  percentage  of  lime  is  considerably  be- 
low the  limit,  the  cement  contains  a  large  per- 
centage of  inert  material,  i.  e.,  uncombined 
clay,  sand,  etc.,  because  the  lime  was  insuf- 
flclent  to  convert  all  the  clay  to  silicate  and 
aluminate  of  lime.  For  safety's  sake  cement 
always  contains  a  small  excess  of  uncombined 
clay  or  sand.  This  is  shown  by  the  percentage  of 
silica  found  by  fusion  with  sodium  carbonate 
(or  evaporation  of  the  residue  insoluble  in 
hydrochloric  acid  with  hydrofluoric  acid)  differ- 
ing from  that  found  by  simple  solution  in  dilute 
hydrochloric  acid. 

By  a  little  modification  we  can  easily  make 
Newberry's  formula  show  the  minimum  of  lime 
which  should  be  present  in  a  good  cement. 
Using  approximate,  conservative  figures,  it 
takes  about  40  per  cent,  of  the  weight  of  the 
clinker  of  fuel  to  bum  the  former.  About  10 
per  cent,  of  this  coal  is  ash,  75  per  cent,  of  the 
ash  is  silica  and  25  per  cent,  in  AljO,.  This 
would  make  the  fuel  ash  add  3  per  cent,  silica 
and  1  per  cent,  alumina  to  that  already  in  the 
clinker.  The  percentage  of  svilphur  tri-oxide 
multiplied  by  1.7  will  give  the  lime  added  by 
the  gypsum.  Making  these  corrections  and 
assuming  that  the  maker  should  be  able  to 
carry  in  his  mixture  95  per  cent,  of  the  lime 
called  for  by  Newberry's  formula,  we  have 

Per  Cent.  LIme>  [(Per  Cent.  Silica  —  3)  x 
2.8  +  (Per  Cent.  Alumina  —  1)  x  11]  X  0.95 
-|-  Per  Cent.    Sulphur  trioxide  x  1-7 

Or  Per  cent.  Lime  >  (Per  Cent.  Silica  —3) 
2.7  -f  (Per  Cent.  Alumina  —  1)  x  10  +  Per 
Cent.  Sulphur  trl-oxlde  x  l-^ 

No  really  flrst-class  cement  will  fall  below 
this  minimum  limit. 

It  will  be  seen  that  while  Newberry's  formula 


fixes  the  limits  of  the  percentage  of  lime  for 
a  cement,  the  percentages  of  silica  and  alumina 
may  vary.  The  properties  of  the  compounds 
themselves,  however,  regulate  the  proportions 
of  each,  for  the  tri-sillcate  of  lime  gives  the 
hardening  powers  to  cement  while  the  rate  of 
setting  is  supposed  to  be  controlled  by  the  di- 
aluminate  of  lime.  Portland  cement  usually 
contains  from  7  to  10  per  cent,  iron  oxide  and 
alumina  together.  As  the  percentage  of 
alumina  increases  in  a  cement  other  things  be- 
ing equal,  it  becomes  more  and  more  quick- 
setting,  and,  on  the  other  hand,  as  the  silica 
increases  under  similar  conditions,  its  set  be- 
comes slower  but  it  will  ultimately  develop 
greater  hardness. 

Iron  oxide  is  supposed  to  have  similar  hy- 
draulic properties  to  alumina.  Aside  from  this 
it  has  a  decided  effect  upon  the  color  of  the 
cement.  Probably  if  present  in  the  ferrous 
state,  its  action  is  deleterious  and  it  also 
points  to  adulteration  of  the  cement  with  blast 
furnace  slag,  or  to  cement  burned  with  a 
strongly  reducing  flame,  either  of  which  show 
poor  cement.  In  cements  examined  by  the 
writer  made  by  the  rotary  process  the  ferrous 
iron  present  was  under  0.2  per  cent. 

The  chemical  analysis  gives  us  a  splendid 
insight  into  the  care  and  skill  with  which  the 
cement  has  been  manufactured.  For  example, 
suppose  that  a  cement  contains  a  normal  per- 
centage of  alumina  and  yet  sets  very  rapidly. 
Then  the  cement  is  under-burned  or  the  raw 
materials  were  poorly  mixed.  These  latter 
causes  tend  to  make  cement  quick  setting.  On 
the  other  hand,  if  the  cement  sets  very  slowly 
and  does  not  contain  an  excess  of  calcium 
sulphate,  then  it  may  be  diagnosed  as  over- 
burned.  Again,  if  the  cement  is  proportioned 
correctly,  according  to  the  formula  given,  and 
yet  shows  free  lime  when  tested  by  the  pat 
test,  the  raw  materials  were  probably  poorly 
mixed,  not  ground  fine  enough,  or  the  burning 
was  insufficient. 

Manufacturers  are  more  prone  to  sin  on  the 
side  of  under-burning  than  of  over-burning, 
since  over-burned  clinker  is  a  very  hard  sub- 
stance to  grind  while  under-burned  clinker  is 
much  easier.  Probably  the  separate  determina- 
tion of  carbon  dioxide  and  of  water  in  cement 
would  also  aid  veiy  materially  in  getting  a  line 
on  the  burning,  as  well  as  explaining  many 
of  the  freaks  of  setting  so  often  met.  Fresh 
under-burned  cement  will  show  high  loss  on  ig- 
nition. This  loss  is  entirely  carbon  dioxide; 
on  the  other  hand,  cement  which  has  stood 
some  time  and  has  a  high  loss  on  ignition  due 
to  saturated  free  lime  usually  shows  as  much 
water  as  carbon  dioxide. 

Another  test  which  gives  us  a  good  indication 
of  the  burning  is  the  difference  between  the 
silica  by  solution  in  hydrochloric  acid  and  that 
by  fusion  with  sodium  carbonate,  since  the  tri- 
sllicate and  di-aluminate  of  lime  are  entirely 
soluble  in  hydrochloric  acid.  A  simpler  way 
of  applying  the  test  is  merely  to  note  the  resi- 
due left  on  evaporation  of  the  insoluble  matter 
with  hydrochloric  acid.  This  residue  in  a  well- 
made  cement  should  not  exceed  0.3  per  cent. 

In  valuing  cement  the  writer  suggests  that 
the  chemical  analysis  conform  to  the  following 
limits:  Percentage  of  silica,  20  to  23;  Alumina, 
6  to  11.  Percentage  of  lime  less  than  2.8  times 
the  percentage  of  silica  plus  1.1  times  the  per- 
centage of  alumina.  Percentage  of  lime  greater 
than  2.7  times  (the  percentage  of  silica  —  3) 
plus  (the  percentage  of  alumina  —  1)  minus 
1.7  times  the  percentage  of  sulphur  tri-oxide. 
Percentage  of  magnesia  less  than  3%  or  even  3. 
Percentage  of  sulphur  tri-oxide  less  than  2  or 
even  1%. 

It  should  be  borne  In  mind,  however,  that  a 
change  in  our  knowledge  of  how  to  make  ce- 
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ment  may  narrow  at  any  time  these  limits, 
more  especially  with  regard  to  the  minimum  of 
lime  and  also  of  the  silica,  which  is  made  un- 
necessarily high  by  contamination  with  the  fuel 
ash. 


The  Power  Equipment  of  a  Buffalo  Grain  Elevator. 


A  remarkable  grain  elevator  was  recently  put 
into  service  by  the  Iron  Elevator  &  Tr&nsfer 
Company,  of  Buffalo,  N.  Y.  It  is  built  entirely 
of  concrete  and  steel,  and  is  situated  on  the 
Lake  Shore  &  Michigan  Southern  Railroad. 
All  grain  passing  East  over  this  road  is 
weighed  and  transferred  from  Western  into 
Eastern  cars  at  this  elevator,  which  has  an 
actual  working  capacity  of  60  carloads  in  and 
out  in  a  10-hour  day.  In  addition  to  the  regu- 
lar work  of  transferring  grain  in  transit,  the 
elevator  is  equipped  for  cleaning  and  separat- 
ing the  mixed  grains  and,  for  this  purpose,  has 
a  storage  capacity  of  650,000  bushels,  divided 
into  90  steel  bins,  with  a  capacity  of  from 
1,000  to  12,000  bushels  each.  The  bins  are  of 
rolled  steel  plates,  cylindrical  in  shape;    they 


alternating  current  at  2,200  volts.  This  volt- 
age is  transformed  to  400  volts  for  distribution 
in  the  elevator.  All  motors  are  controlled  from 
a  fire-proof  electrical  room  in  the  basement  of 
the  elevator  by  means  of  a  switchboard  from 
which  the  wires  pass  through  iron  conduits  to 
the  motors.  In  this  manner  all  sparks  atten- 
dant upon  the  starting  and  stopping  of  the 
motors  are  confined  to  this  room  and  the 
danger  of  dust  explosions  and  fires  originating 
from  the  electrical  apparatus  is  reduced  to  a 
minimum. 

Compressed  air  is  distributed  to  all  points 
of  the  elevator.  This  air,  at  a  pressure  of  100 
pounds  per  square  inch,  is  available  throughout 
the  building,  and  is  used  for  blowing  dust  out 
of  the  motors,  for  sweeping  floors  and  beams 
and  for  syphoning  any  water  that  may  collect 
in  the  drain  pits  under  the  elevator.  A  black- 
smith's forge  is  also  supplied  with  air  from 
this  system. 

In  addition  to  the  iron  elevator  just  described 
this  company  owns  an  older  wooden  transfer 
elevator  and  a  very  large  feed  grinding  estab- 
lishment, known  as  the  Diamond  Mills,  situated 


All  the  electrical  apparatus  above  mentioned 
has  been  furnished  by  the  Westiughouse  Elec- 
tric &  Manufacturing  Co.  Credit  for  the  engi- 
neering and  construction  work  is  due  to  the 
Macdonald   Engineering  Company,  of  Chicago. 


Grain  Spouts  and  JIotoe- Driven  Conveyor  Belt  in  Basement. 


are  65  feet  deep,  and  the  largest  ones  are  15 
feet  in  diameter.  The  foundation  is  of  con- 
crete and  is  built  at  a  sufficient  altitude  above 
the  ground  to'  form  a  working  story  or  base- 
ment 10  feet  high  under  the  bins. 

The  grain  is  handled  throughout  the  build- 
ing by  means  of  endless  rubber  belt  conveyors 
and  elevating  legs  which  are  driven  entirely 
by  induction  motors  located  at  various  points 
in  the  structure.  The  aggregate  power  pro- 
vided amounts  to  280  horse-power,  which  is  di- 
vided among  five  Westiughouse  induction 
motors,  varying  in  size  from  30  to  75  horse- 
power each.  The  power  is  transmitted  from 
the  motors  to  the  machinery  by  rope  drives 
in  every  case.  The  cleaning  and  clipping 
machinery,  located  in  the  second  story  of 
the  track  shed.  Is  all  driven  by  motors;  one 
50  horse-power  motor  is  connected  by  a  rope 
drive  direct  to  a  large  clipper.  A  30  horse- 
power motor  Is  also  used  to  drive  a  powerful 
car-pulling  machine  In  the  basement. 

Electric  power  is  received  from  the  Niagara 
Falls  power  circuits  In  the  form  of  three-phase. 


near  the  wooden  elevator.  The  former  is  .a 
railroad  grain  elevator  of  the  old  fashioned 
wooden  crib  type,  which  has  been  operated 
heretofore  by  steam  with  great  economy,  owing 
to  the  fact  that  dust  and  clippings  from  the 
grain  were  burned  as  fuel.  The  Diamond  Mills, 
also,  received  power  for  their  operation  from 
the  plant  of  the  wooden  elevator.  In  spite  of 
this  economy,  how^ever,  both  establishments 
will  hereafter  be  operated  by  Westinghouse  in- 
duction motors,  receiving  current  from  Niagara 
Falls,  the  change  being  made  as  a  result  of  the 
marked  saving  in  cost  of  operation  of  the  new 
iron  elevator,  as  compared  with  that  of  the  old 
wooden  house.  The  power  equipment  for  these 
two  plants  is  now  being  installed  and  will  ag- 
gregate about  500  horse-power,  comprising  the 
following  apparatus:  three  75-kilowatt  oil-insu- 
lated transformers,  provided  with  special  tap 
from  which  a  suitable  starting  voltage  for  the 
motors  can  be  obtained;  a  100-horse-power 
three-phase  induction  motor  and  three  75-horse- 
power  motors,  three  of  50  horse-power  and  one 
of  30  horse-power. 


Tar  Macadam. 

Extracts    from    a    paper    presumed    to    the    Midland 

Municipal    Officers'    Association    bj    Mr.    Georga    B. 

Owen,  Koad  Surveyor  of  NottlDgbam. 


Tar  macadam  is  composed  of  stones  ce- 
mented together  with  a  mixture  of  tar  and 
pitch,  or  tar,  pitch  and  creosote  oil.  The  stone 
must  be  perfectly  dry,  and  if  at  all  possible 
mixed  when  it  is  warm,  as  less  tar  will  be  re- 
quired and  it  will  be  more  easy  to  manipulate. 
The  drying  process  differs  in  the  various  towns, 
but,  in  my  opinion,  the  kiln  or  drying  floor  as 
used  in  Nottingham  is  by  far  the  best.  It  is 
composed  of  iron  plates  built  upon  brickwork 
about  2  feet  above  ground  level,  with  two  fires 
at  each  end  and  the  chimney  In  the  middle. 
The  cast-iron  plates,  about  4  feet  by  3  feet  and 
1  inch  thick,  are  supported  upon  4Vi-inch  In- 
termediate walls,  which  are  pigeon-holed  to 
allow  the  heat  from  the  fires  to  circulate  freely 
under  the  fioor  in  its  passage  to  the  chimney. 
The  fireplaces,  which  are  carried  under  about 
3  feet,  must  have  a  fire-brick  roof  between  them 
and  the  drying  floor,  to  prevent  the  iron  from 
getting  red  hot  and  warping.  This  roof  also 
distributes  the  heat  more  evenly.  Two  large 
coppers  for  boiling  the  tar  are  placed  at  one 
end,  capable  of  holding  about  80  gallons,  the 
fire  flues  of  which  also  pass  under  the  iron  floor. 
The  stone  is  laid  on  the  kiln  from  6  inches  to 
1  foot  thick,  according  to  the  amount  of  dry- 
ing required,  and  if  it  is  very  wet  it  will  be 
found  necessary  to  turn  it  over  once  or  twice. 
While  it  is  necessary  to  have  the  stone  dry  and 
warm,  care  should  be  taken  that  it  is  not  too 
hot  or  it  will  burn  all  the  nature  out  of  the  tar. 
As  regards  the  stone  to  be  used,  it  will  be  found 
that  the  tar  will  adhere  better  to  a  porous 
stone,  such  as  limestone  or  slag,  than  It  will  to 
granite  or  whinstone.  At  Nottingham  slag  is 
the  chief,  and  I  may  say  the  only,  material  used, 
and  the  sizes  are  ZV*  Inches  for  the  bottom  and 
%  Inch  for  the  top  layer. 

The  tar  mixture  to  be  applied  varies  consid- 
erably, as  the  quality  of  the  tar  differs  so  much. 
Thin  tar  either  requires  more  boiling  than 
thick  tar,  or  It  should  be  stiffened  by  the  addi- 
tion of  some  pitch.  Tar  that  has  been  dis- 
tilled must  not  come  to  a  boil,  or  it  will  become 
unworkable  and  will  not  incorporate  freely  with 
the  stone.  I  do  not  recommend  the  use  of  pitch 
unless  the  macadam  is  to  be  used  at  once,  for 
if  the  tar  Is  boiled  sufficiently  it  will  be  found 
to  equal  the  tar  and  pitch  mixture  in  cement- 
ing properties  and  be  far  superior  In  elasticity 
and  covering  power.  From  observations  I 
have  found  that  tar  boiled  properly  has  much 
more  life  in  it  and  will  not  perish  nearly  so 
quickly  as  when  pitch  and  creosote  oil  are 
added  to  It.  An  average  time  for  boiling  will 
be  one  and  a  half  to  two  hours,  and  It  should 
be  stirred  frequently  to  prevent  it  from  boiling 
over  or  burning.  To  test  the  quality  of  the  tar 
it  is  a  good  plan  to  have  a  small  tin  of  it  boiled 
over  a  Bunsen  burner  and  mix  some  at  Inter- 
vals with  some  chippings.  From  these  sam- 
ples one  can  then  determine  what  time  will  be 
required  for  boiling  to  bring  it  to  its  right  con- 
sistency. When  a  workman  has  had  a  little 
experience  he  can  generally  tell  when  the  tar 
is  ready  by  getting  a  little  between  his  fore- 
finger and  thumb.  If  it  rubs  off  the  finger 
easily  It  has  not  been  boiled  long  enough. 

The  best  method  of  mixing  is  to  have  a  large 
bucket,  say  to  hold  10  or  12  gallons  of  tar. 
Place  two   barrows  of  stone,  about   6   Inches 
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thick,  as  a  'bottom,"  on  the  top  of  which  two 
men  shovel  the  stone  off  the  kiln  while  another 
keeps  pouring  the  tar  over  it  by  means  of  a 
ladle  unUl  the  bucket  is  empty.  Then,  it  the 
turning  be  commenced  and  continued  from  the 
bottom  of  the  heap,  the  stone  itself  in  falling 
and  working  will  be  found  to  assist  greatly  in 
the  mixing.  It  will  facilitate  in  the  work  to  a 
great  extent  if  a  good  smooth  floor  is  provided 
for  mixing  on,  and  the  workmen  should  have  in- 
structions to  keep  this  floor  clean.  Two  men 
can  mix  10  tons  per  day  of  10  hours.  From 
8  to  9  gallons  of  tar  (if  pitch  is  added  reckon 
about  10  pounds  to  a  gallon)  will  be  required 
to  coat  1  ton  of  stone  when  it  is  warm,  but 
this  amount  will  vary  according  to  the  quality 
oi  the  tar  and  the  nature  of  the  stone.  Granite 
does  not  require  as  much  tar  as  slag,  and  either 
of  these  materials  with  a  quantity  of  chippings 
and  dust  will  take  more  than  the  clean  stone. 
The  treated  stone  should  then  lie  in  the  heap 
about  three  weeks  or  a  month,  but  if  it  Is  re- 
quired for  immediate  use  a  little  pitch,  say  2 
to  4  pounds  per  gallon  of  tar,  should  be  added. 
While  it  is  necessary  to  have  the  stone  free 
from  dirt,  a  quantity  of  dust  and  chippings,  suf- 
flcient  to  fill  the  Interstices,  will  augment  the 
binding  and  ensure  a  compact  mass. 

The  material  when  ready  for  use  is  laid  upon 
a  good,  hard,  dry  rubble  foundation.  First  a 
layer  of  2%-inch  material  which,  when  rolled, 
is  about  4  inches  deep,  and  then  a  layer  of  %- 
inch  to  a  thickness  of  1  inch.  When  this  has 
been  rolled  for  some  time  slag  dust  or  fine 
gravel  is  scattered  over  it  and  the  rolling  con 
tinued  until  the  whole  is  consolidated.  All  wet 
and  moisture  should  as  far  as  is  practicable  be 
kept  away  from  the  foundation  and  the  tarred 
stone,  and  the  work  should  therefore  be  car- 
ried out  in  dry  weather.  A  very  bad  practice 
is  to  water  the  stone  before  the  roller  passes 
over  It,  to  stop  the  tar  from  adhering  to  the 
wheels.  This  undoubtedly  reduces  the  life  and 
elasticity  and  also  the  affinity  of  the  material. 
If  the  roller  is  kept  going  over  the  raw  tar- 
macadam  during  the  coolest  hours  of  the  day, 
say  until  10.30  a.  m.  and  from  3  p.  m.,  it  will  be 
found  that  very  little  will  adhere  to  the  wheels, 
and  in  the  meantime  rolling  the  parts  which 
have  already  been  dusted  will  be  found  both 
practicable  and  beneficial. 

It  will  be  found  that  tar  macadam.  If  prop- 
erly mixed  and  laid,  does  not  begin  to  wear  as 
soon  as  the  traffic  commences  to  pass  over  it. 
Owing  to  its  elastic  nature  some  time  elapses 
before  it  is  completely  consolidated  and  it  acts 
like  a  cushion  to  the  foundation  for  a  couple  of 
years.  When  it  does  begin  to  wear,  and  little 
ruts  and  hollows  make  their  appearance,  they 
should  be  "picked  out,"  swept  clean,  painted 
with  a  little  hot  tar,  and  a  layer  of  tarred  chip- 
pings put  In  and  rolled.  When  a  road  is  very 
much  worn  it  is  best  to  thoroughly  pick  the 
surface  to  a  depth  of  3  inches,  clean  all  dirt 
and  all  material  away,  paint  or  sprinkle  lightly 
with  hot  tar  and  resurface  in  the  same  manner 
as  for  new  work.  The  old  material  If  screened 
free  from  dirt  can  be  treated  with  a  little  hot 
tar  without  the  addition  of  pitch  and  used  again. 
A  very  good  way  of  preserving  tar  macadam  is 
to  thoroughly  clean  the  surface,  paint  with  hot 
tar  and  sprinkle  with  slag  dust  on  fine  gravel. 
This  is  called  "floating,"  and  Is  chiefly  adopted 
in  streets  where  there  is  very  little  traffic. 

The  cost  of  tar  macadam  in  Nottingham  le, 
roaghly,  about  40  cents  per  square  yard  for 
materials  and  labor  only.  Judging  from  expe- 
rience, from  50  to  75  per  cent,  less  labor  is  re- 
qaired  in  cleaning  It  than  in  cleaning  ordinary 
macadam.  Its  greater  first  cost  in  comparison 
with  ordinary  macadam  Is  more  than  offset  by 
Its  greater  durability. 
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A  New  Electric  Hoist. 


Various  attempts  have  been  made  to  design 
an  electric  hoist  capable  of  handling  heavier 
leads  than  come  within  the  range  of  hand 
hoists,  and  not  requiring  the  heavy  and  expen- 
sive supporting  structures  necessary  to  carry 
the  large  amount  of  dead  weight  of  ordinary 
traveling  cranes.  The  hoist,  shown  in  the  ac- 
companying illustration,  designed  specially  to 
lulflll  these  requirements,  is  protected  by  pat- 
ents owned  by  the  Sprague  Electric  Company. 
It  is  intended  to  transfer  light  work  rapidly 
around  shipyards,  factories,  etc.,  and,  when  sup- 
plied with  trolley  carriage,  geared  hand  cross 
travel  and  a  bridge  travel  motor,  to  take  the 
place  of  small  traveling  cranes.  It  consists  of 
few  parts,  all  of  which  are  interchangeable.  It 
is  easily  adaptable  to  all  types  of  runways  and 
bridges,  and  the  sizes  range  in  maximum  capac- 
ities from  1,500  to  10,000  pounds.  The  smaller 
sizes  can  be  equipped  with  a  trolley  arranged 
to  run  on  a  single  rail^  or  I-beam,  and,  if  so 
arranged,  will  take  curves  of  a  reasonably  small 
radius. 

All  the  different  movements  necessary  for  a 
traveling  crane,  hoisting,  lowering,  cross-travol 
and  bridge-travel,  are  controlled  by  simply  pull- 
ing the  chains  and  cords  connected  to  the 
mechanism,  which  can  be  done  by  the  ordinary 
workman  to  be  fouiirt  in  the  place  where  the 
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operated  cross-travel  of  trolley  carriage,  and 
motor  and  controller  for  bridge-travel  of  crane. 
The  hoist  and  motor  can  also  be  furnished  com- 
plete without  trolley  carriage  or  with  trolley 
carriage  and  geared  hand  cross-travel,  but  with- 
out bridge-travel  motor  and  controller.  The 
company  does  not  manufacture  cranes,  but  will 
equip  them  with  this  apparatus  including  wir- 
ing. A  complete  description  of  the  hoist  will 
be  given  in  Bulletin  No.  2,098  to  be  issued 
from  the  New  York  office  of  the  company. 


TllK    Sl'UAGUE   lIolST. 

hoist  may  be  used.  No  special  crane  operator 
or  cage  is  necessary.  The  motor  and  hoisting 
mechanism  can  be  hung  from  a  strap  if  only  a 
hoist  and  lowering  motion  is  desired,  or  they 
can  be  attached  to  a  trolley  carriage  arranged 
for  cross-travel,  either  by  pushing  the  load  or 
by  a  geared  hand  traverse  motion.  A  bridge- 
travel  is  also  provided,  the  controller  for  which 
is  mounted  on  the  end  of  the  trolley  carriage 
as  shown  in  cut.  This  controller  is  operated 
by  cords,  the  handles  of  which  are  located  near 
the  work.  The  bridge-travel  motor  itself  is 
mounted  in  some  convenient  position  on  the 
crane;  the  bridge-travel  motion  Is  reversible, 
and  in  practice  it  is  possible  to  obtain  a  very 
short  movement  in  either  direction. 

The  motors  furnished  with  this  equipment  are 
Ijundell  round  type  motors  entirely  enclosed  and 
the  hoist  can  be  operated  out  of  doors  without 
being  affected  by  the  weather.  The  resistance 
plates  for  the  bridge-travel  controller  are  of 
the  enclosed  type,  and  have  a  very  large 
overload  capacity.  The  company  manufac- 
tures the  complete  hoist  as  shown,  consist- 
ing of  hoist  wheels  and  chain,  worm  and  spur 
gear,  gear  cases,  hoisting  motor  and  attached 
cylindrical  switch,  trblley  carriage,  geared  hand 


The  Relative  Rights  of  Power  Plant  Owners  and 

Cities  to  River  Water. 

\n   opinion   by   the   Ohio   Supreme   Court   In   City   of 
Canton  T.  Shock  et  al.,  C3  N.  K.  Uep.  600. 


The  city  of  Canton  is  a  municipal  corpora- 
tion, and  is  situated  between  the  east  and  west 
forks  of  Nimishiller  Creek;  the  forks  meeting 
at  or  near  the  south  line  of  the  city,  and  thus 
forming  that  creek.  The  entire  natural  drain- 
age of  the  city  is  toward -and  into  these  two 
forks  of  the  creek,  which  is  a  natural  water 
course.  The  city  has  established  its  system  of 
water-works  on  the  west  branch  of  the  creek, 
on  a  lot  of  land  adjoining  said  branch;  and  it 
takes  its  water  supply  from  said  creek,  and 
from  certain  wells  near  the  same,  and  from 
Myers'  Lake,  near  by.  The  city  uses  so  much 
of  the  water  supply  thus  passing  through  its 
water-works  as  it  needs  for  its  use  as  a  city, 
and  supplies  its  inhabitants  with  water  for 
domestic,  commercial,  and  manufacturing  pur- 
poses, at  a  price  fixed  by  the  city,  so  as  to  pro- 
duce an  income  about  sufficient  to  pay  the  ex- 
penses of  said  water-works. 

The  defendants  in  error  own  a  water-power 
grist  mill,  located  on  the  creek,  a  short  dis- 
tance downstream,  south  of  the  city,  and  have 
used  the  water  of  the  creek  for  many  years^ 
over  50 — as  power  to  run  their  mill,  and  until 
about  the  year  1887  there  was  sufficient  water 
to  supply  both  the  city  and  the  mill;  but  as 
the  city  grew,  and  extended  its  water-works, 
it  used  larger  quantities  of  water,  and  thereby 
the  supply  to  the  mill  became  reduced  to  such 
an  extent  that  in  dry  seasons  of  the  year  there 
was  not  sufficient  water  to  run  the  mill  all  the 
time,  and  it  became  necessary  to  shut  down 
at  nights.  Thereupon,  in  the  year  1898,  the 
defendants  in  error  (plaintiffs  below)  com- 
menced an  action  against  the  city  in  the  court 
of  common  pleas,  seeking  to  recover  damages 
from  the  city  for  thus  using  the  water,  and 
thereby  diminishing  the  supply  to  the  mill. 
The  city  claimed  to  be  a  riparian  owner,  ami 
entitled  to  make  such  use  of  the  water  of  the 
stream  as  it  had  made,  and  that  the  plaintiffs 
below  had  no  greater  right  to  the  use  of  the 
water  to  run  their  mill  than  the  city  and  its 
inhabitants  had  to  use  the  waters  of  the  creek 
above  the  mill  for  domestic,  commercial  and 
manufacturing  purposes. 

Upon  the  trial  of  the  case  these  questions 
were  put  in  issue  by  the  pleadings  and  evi- 
dence. Thereupon  the  court  charged  the  jury 
as  follows:  "On  the  question  of  the  right 
of  the  city  to  take  this  water  for  the  purposes 
named,  the  defendant  claims  that  substantial- 
ly all  the  water  diverted  by  it  from  the  creek 
in  question,  and  which  was  not  returned  to 
said  creek,  was  used  for  the  purpose  of  sup- 
plying the  inhabitants  of  the  city,  and  a  small 
portion  of  territory  adjoining  thereto,  with 
water  for  domestic,  sanitary,  agricultural  and 
manufacturing  purposes ;  that  said  stream  does 
now  and  for  many  years  has  passed  in  and 
through  the  corporate  limits  of  said  city:  that 
it  owns  the  premises  upon  which  its  pumping 
station  is  situated,  and  has  lines  of  pipe  pro- 
ceeding from  said  creek  and  pumping  station, 
and  passing  through   the  city,  to  supply  said 
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persons;  and  that  it  is,  in  a  sense,  a  riparian 
owner  located  on  said  stream,  and  it  claims 
that  the  inhabitants  of  said  city  so  supplied 
by  it  have  the  rights  of  riparian  owners  in 
said  stream — that  is  to  say,  the  right  to  use 
the  same  for  domestic,  agricultural,  sanitary, 
and  manufacturing  purposes;  and  I  am  request- 
ed by  the  defendant's  counsel  to  say  to  you,  as 
matter  of  law,  that  if  these  facts  are  true,  and 
if  the  water  so  drawn  from  said  stream,  and 
not  returned  to  it  so  as  to  be  effective  for  plain- 
tiffs' water  power,  was  substantially  all  con- 
sumed by  the  citizens  of  said  city,  and  terri- 
tory adjoining  thei'eto,  for  the  purposes  and 
uses  aforesaid,  and  if  their  uses  were  reason- 
able in  manner  and  extent,  then  the  city  would 
not  te  liable  to  the  plaintiffs,  although  sucli 
use  might  so  diminish  the  volume  of  said 
stream  that  at  certain  times  of  the  year  it 
would  cause  a  substantial  diminution  of  plain- 
tiffs' water  power.  1  say  I  am  asked  by  de- 
fendant's counsel  to  so  instruct  you,  but  I  can- 
not so  instruct  you,  as  matter  of  law.  On 
the  contrary,  I  say  to  you,  as  a  matter  of  law, 
that  the  undiminished  flow  of  a  natural  private 
stream,  such  as  the  one  in  question  is  con- 
ceded to  be,  is  the  right  of  every  riparian  own- 
er, yet  this  right  is  limited  to  this  extent:  that 
each  riparian  owner  may,  without  subjecting 
himself  to  liability  to  another  lower  riparian 
owner,  use  of  the  stream  whatever  is  needed 
for  his  own  domestic  purposes  and  the  watei- 
ing  of  stock.  The  defendant,  the  city,  cannot 
be  considered  a  riparian  owner,  within  the 
scope   of   this   exception." 

The  city  saved  exception  to  this  part  of  the 
<  harge,  and  to  the  charge  as  a  whole.  A  ver- 
dict was  returned  in  favor  of  plaintiffs  below, 
motion  for  new  trial  overruled,  judgment  en- 
tered on  the  verdict  against  the  city,  and  a  bill 
of  exception  allowed,  signed,  and  made  part  of 
the  record.  The  circuit  court  affirmed  the  judg- 
ment, and  thereupon  the  city  filed  its  petition 
in  error  here,  seeking  to  reverse  the  judgments 
below. 

As  this  is  an  action  against  the  city  for  dam- 
ages, no  question  as  to  eminent  domain,  or 
appropriation  of  private  property  for  public 
uses,  is  Involved  in  the  issue;  the  controlling 
issue  being  as  to  whether  the  city,  as  a  muni- 
cipal corporation,  is  a  riparian  proprietor  hav- 
ing the  right  to  use  the  waters  of  the  creel; 
for  its  own  purposes,  and  to  supply  them  to 
its  inhabitants  for  the  ordinary  purposes  of 
life,  and  as  to  whether  the  right  to  use  water 
from  a  stream  by  one  riparian  proprietor  for 
manufacturing  purposes,  such  as  running  a 
gristmill,  is  inferior  or  equal  to  the  right  to 
use  the  water  from  the  same  stream  by  an 
upper  proprietor  for  domestic  purposes. 

It  is  urged  by  counsel  for  defendant  in  error 
that  a  municipality  situated  on  a  natural  water 
course  is  not,  in  its  corporate  capacity,  a  ri- 
parian proprietor,  and  that  only  those  inhabi- 
tants whose  lots  or  lands  border  on  the  stream 
are  such  proprietors;  and  some  cases  are  cited 
which  seem  to  take  that  view  of  the  law.  Other 
cases  are  decided  upon  the  theory  that  such 
municipality  is  itself,  in  its  corporate  capacity, 
a  riparian  proprietor,  and  entitled  as  such,  to 
riparian  rights  in  the  stream  upon  which  it  is 
situated.  Water  Co.  v.  Games,  27  Atl.  609; 
, Mayor,  etc.,  of  City  of  Philadelphia  v.  Spring 
Oarden  Com'rs,  7  Pa.  348;  City  of  Philadel- 
phia V.  Collins.  fi8  Pa.  106;  Jones,  Easem.  Sec. 
747,  and  cases  cited  in  a  note  to  the  section. 
In  this  State  the  question  remains  undecided 
by  this  court,  and  therefore  is  an  open  one, 
and  we  are  at  liberty  to  follow  such  rule  of 
decision  as  Is  supported  by  sound  reason  and 
the  weight  of  authority. 

It  was  held  by  this  court  at  this  term  in 
City  of  Mansfield  v.  Balllett,  C3  N.  E.  86,  that 


a  city  situate  on  a  stream  is  liable  in  its  cor- 
porate capacity  to  a  lower  proprietor  for  pol- 
luting the  water  of  such  stream  by  running  the 
sewage  of  such  city  and  its  inhabitants  Into 
such  stream.  This  case  holds  the  city,  in  its 
corporate  capacity,  and  as  an  upper  proprietor, 
liable  to  a  lower  proprietor  for  polluting  the 
water  of  the  stream;  and  if  the  city  is  liable 
not  only  for  its  own  acts,  but  also  for  the  acts 
of  its  inhabitants,  in  flowing  sewage  into  the 
stream,  it  must  be  upon  the  principle  that,  as 
upper  riparian  proprietor,  it  has  violated  its 
duty  toward  a  lower  riparian  proprietor  on  the 
same  stream,  and  that  therefore  the  city,  in 
its  corporate  capacity,  is  a  riparian  proprietor 
on  the  stream,  and  must  bear  the  burdens  of 
such  position.  While  the  inhabitants  own  their 
lots  individually,  the  city  owns  the  streets,  the 
fire  department,  and  all  other  public  property 
and  public  works,  and,  in  its  corporate  capacity, 
provides  for  the  convenience  and  welfare  of 
its  inhabitants  as  to  streets,  fire  protection, 
lighting  and  supplying  water;  and  in  such  and 
other  like  matters  the  city  overshadows  the  in- 
dividuals, and  stands  in  its  corporate  capacity 
as  a  single  proprietor  extending  throughout  its 
entire  limits,  and  entitled,  as  such,  to  all  the 
rights,  and  subject  to  all  the  liabilities,  of  a 
liparian  proprietor  on  the  stream  upon  which 
it  is  situated.  Sound  reason,  the  weight  of  au- 
thority, and  the  present  advanced  state  of  mu- 
nicipal government,  rights,  and  liabilities,  re- 
quire that  a  municipality  should  be  held  and 
regarded,  in  its  entirety,  as  an  individual  entity, 
liaving  in  its  corporate  capacity  the  rights,  and 
subject  to  the  liabilities,  of  a  riparian  proprie- 
tor; and  we  so  hold  in  this  case. 

The  bringing  of  the  action  against  the  city 
for  damages  is  of  itself  an  implied  admission 
that  the  city,  in  its  corporate  capacity,  is  an 
upper  proprietor,  liable  for  the  wrongful  di- 
version or  use  of  the  water  of  the  stream  upon 
which  it  is  situated.  Being  charged  with  the 
liability  of  such  upper  proprietor,  as  conceded 
by  bringing  the  action,  and  as  was  rightly  held 
in  the  City  of  Mansfield  Case,  it  must  also  be 
accorded  the  rights  and  benefits  of  such  pro- 
prietor. As  such  proprietor,  the  city  uses  the 
water  of  the  stream,  through  its  water-works, 
in  extinguishing  fires,  sprinkling  streets,  and 
other  public  purposes,  and  supplies  water  to  Its 
inhabitants  for  domestic  use  and  manufactur- 
ing purposes.  Being  an  upper  riparian  pro- 
prietor, it  follows,  as  a  matter  of  law,  that  it 
has  the  right  to  use  out  of  the  stream  all  the 
water  it  needs  for  its  own  purposes,  rettirn- 
ing  to  the  stream  all  that  is  not  consumed  in 
such  use;  not,  however,  transporting  the  water, 
as  was  done  in  Railroad  Co.  v.  Miller,  3  All. 
780,  nor  diverting  the  water,  as  was  done  in 
Wheatley  v.  Chrisman,  24  Pa.  298.  The  right  of 
an  upper  proprietor  to  use  the  water  of  a 
stream  for  manufacturing  purposes  is  at  least 
equal  to  the  right  of  a  lower  proprietor  on 
the  same  stream  to  use  the  water  for  a  like 
purpose;  and  so  long  as  the  upper  proprietor 
uses  the  water  reasonably,  and  returns  all  the 
water  not  consumed  in  the  use  back  into  the 
stream,  the  legal  rights  of  the  lower  proprietor 
are  not  invaded.  There  being  no  right  of  prop- 
erty in  the  water  of  a  natural  flowing  stream — 
the  only  right  being  to  the  use  of  the  water 
as  it  flows  by  the  lands  adjoining  the  stream 
— it  follows  that,  as  the  water  comes  flrst  to 
the  upper  proprietor,  he  may  use  it  reasonably 
for  power  purposes,  returning  to  the  stream  all 
that  is  not  consumed  in  the  use,  and  that  the 
right  of  the  lower  proprietor  attaches  only  to 
the  use  of  the  water  that  comes  to  his  prem- 
ises after  passing,  and  so  serving  the  purposes 
of  the  upper  proprietor. 

As  the  right  of  the  city  to  supply  water 
to  manufactories  within  its  bounds  for  power 


purposes  Is  only  equal  to  the  right  of  a  lower 
proprietor  to  use  water  for  the  same  purpose, 
the  que8ti6n  arises  in  this  case  as  to  the  rights 
of  the  parties  to  use  the  water  of  the  stream 
for  such  purposes.  The  question  is  a  diflicult 
one,  both  in  theory  and  application,  as  the  dif- 
ferent sizes  of  streams  and  different  circum- 
stances have  caused  courts  to  make  different 
holdings,  but  the  combined  result  of  the  cases 
seems  to  be:  That  where  there  is  not  sufficieni 
water  in  a  stream  to  supply  fully  the  needs  of 
all  the  proprietors  on  the  stream  for  powei- 
purposes,  no  one  has  the  right  to  use  all  the 
water,  and  thereby  deprive  those  below  him 
from  the  use  of  any;  nor  can  those  below  right- 
ly insist  that  those  above  shall  use  no  water 
for  power,  and  thereby  save  it  all  for  those 
below.  Each  should  use  the  water  reasonably, 
and  so  as  to  do  as  little  injury  to  the  others 
as  circumstances  will  permit.  As  a  loss  must 
fall  upon  one  or  the  other  of  such  proprietors, 
neither  should  be  compelled  to  bear  the  whole 
loss,  but  the  water  should  be  so  divided  and 
used  that  each  one  may  bear  his  reasonable 
proportion  of  the  loss.  And  that,  in  case  of 
difference  between  upper  and  lower  proprietors, 
in  such  cases  the  question  should  be  left  to 
the  sound  judgment  of  a  jury,  under  proper 
instructions,  to  say  whether  the  party  com- 
plained against  has  used  for  power  purposes, 
under  all  the  circumstances,  more  than  his  just 
proportion  of  the  water  of  the  stream.  Evans 
-v.  "Merri weather,  3  Scam.  492.  This  being  so, 
the  city  of  Canton,  in  supplying  water  to  Its 
inhabitants  for  power  purposes,  had  the  right 
to  use  the  water  of  the  stream  to  a  reasonable 
extent  only,  and  so  as  to  do  as  little  injury 
as  might  be,  under  all  the  circumstances,  to  the 
lower  proprietor;  each  party  bearing  an  equit- 
able share  of  the  loss  caused  by  the  shortage 
of  water.  Dry  seasons  are  not  caused  by  either 
party,  but  are  the  act  of  God,  and  each  party 
must  bear  the  losses  resulting  to  him  there- 
from. 

From  the  earliest  dawn  of  history  to  the 
present  time,  the  primary  use  of  water  has 
been  for  domestic  purposes,  and  its  secondary 
use  for  the  purposes  of  power.  People  on  the 
upper  stream  have  the  right  to  quench  their 
thirst,  and  the  thirst  of  their  flocks  and  herds, 
even  though  by  so  doing  the  wheels  of  every 
mill  on  the  lower  stream  should  stand  still. 
Railroad  Co.  v.  Miller,  3  Atl.  780.  And  the 
same  right  in  the  use  of  water  as  to  quench- 
ing thirst  extends  to  all  uses  for  domestic 
purposes,  and  the  right  of  a  lower  proprietor 
to  the  use  of  the  waters  of  a  stream  for  power 
purposes  is  subject  to  the  superior  right  of 
all  upper  proprietors  for  domestic  purposes, 
and  must  yield  thereto.  All  water  powers  on 
a  stream  are  established  subject  to  the  su- 
perior right  of  all  upper  proprietors  to  use 
water  out  of  the  stream  for  domestic  pur- 
poses, and  if  the  upper  proprietors  have  grown 
so  large  or  become  so  numerous  as  to  con- 
sume most  or  all  of  the  water,  the  lower  pro- 
prietors have  no  cause  of  complaint,  because 
it  is  only  what  they  should  have  reasonably 
expected  in  the  growth  and  development  of 
the  country,  and  subject  to  which  contingency 
they  established  their  water  powers. 

In  addition  to  taking  water  from  the  stream 
for  its  own  use,  and  supplying  the  same  to  its 
inhabitants  for  domestic  and  manufacturing 
purposes,  the  amended  petition  avers  that  the 
rity  supplied  water  to  its  inhabitants  for  com- 
mercial purposes.  If  this  means  only  that  the 
city  received  pay  for  the  water  so  supplied, 
and  thereby  made  the  water  an  article  of  com- 
merce, the  averment  is  of  no  force.  The  city 
having  the  right  to  supply  water  to  Its  in- 
habitants for  domestic  and  manufacturing  pur- 
poses, it  can  make  no  difference  in  that  right 
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tluU  the  supply  is  for  pay,  rather  than  for 
nothing.  The  injury,  if  any,  to  the  lower  pro- 
prietor, arises  from  the  taking  of  the  water, 
and  not  from  the  pay  received  therefor. 

It  is  also  averred  in  ihe  amended  petition 
that  the  city  supplies  water  to  people  outside 
of  the  city  for  domestic,  commercial,  and  manu- 
tacturing  purposes.  If  such  supply  to  outsiders, 
or  to  be  transported  away  from  the  city  for 
commercial  purposes,  is  sufficient  in  quantity 
to  materially  injure  defendants  in  error,  taking 
into  consideration  the  size  of  tne  stream  and 
water  supply,  the  city,  to  that  extent,  is  ex- 
ceeding its  right  as  a  riparian  proprietor.  The 
general  rule  is  well  stated  by  Paxson,  J.,  in 
Hailroad  Co.  v.  Miller,  3  Atl.  780,  781,  as  fol- 
lows: "The  principle  established  by  a  long 
line  of  decisions  is  that  the  upper  riparian 
owner  has  the  right  to  the  use  of  the  stream 
on  his  land  for  any  legal  purpose,  provided 
he  returns  it  to  its  channel  uncorrupted  and 
without  any  essential  diminution;  that  in  all 
such  cases  the  size  and  capacity  of  the  stream 
is  to  be  considered,  and  that  any  interruption 
of  or  interference  with  the  rights  of  the  lower 
riparian  owner  is  an  injury  for  which  an  action 
will  lie,  unless  too  trifling  for  the  law  to 
notice."  The  obligation  to  return  the  water  to 
the  stream  without  "any  essential  diminution" 
means  that  the  water  not  consumed  in  the  use 
or  "legal  purpose"  must  be  returned  to  the 
stream,  or  an  opportunity  given  for  it  to  flow 
back  into  the  stream  by  the  ordinary  channels. 
It  cannot  be  lawfully  diverted  or  transported, 
so  as  to  prevent  it  from  flowing  back  into  the 
stream. 

The  city  having  no  right  to  materially  di- 
minish the  flow  of  the  water  in  the  stream  to 
ine  injury  of  defendants  in  error  by  supplying 
water  to  outsiders,  or  for  commercial  purposes 
to  be  transported  to  other  parts,  or  to  supply 
to  its  inhabitants  for  power  purposes  an  un- 
reasonable quantity,  as  above  pointed  out,  it 
follows  that  if  the  city  has  materially  dimin- 
ished the  flow  of  the  water  in  the  stream  by 
so  supplying  water  to  outsiders  or  for  trans- 
portation, or  unreasonably  for  purposes  of 
power,  it  is  liable  to  respond  in  damages  to  the 
party  injured  thereby;  but  for  the  water  con- 
sumed by  the  city  for  its  own  purposes,  or  so 
Eupplie<l  to  its  inhabitants  for  domestic  use, 
(■\en  though  it  received  pay  therefor,  it  is  not 
liahle.  The  water  taken  by  the  city  from  the 
ureani  for  its  own  use,  and  so  supplied  to  its 
inhabitants,  is  taken  by  virtue  of  its  rights  as 
a  riparian  proprietor,  and  not  by  virtue  of  the 
right  of  eminent  domain,  and  therefore  no  com- 
pensation need  be  made  therefor. 

The  general  rule  that  a  lower  proprietor  is 
entitled  to  the  natural  flow  of  a  stream  un- 
diminished in  quantity,  subject  to  the  lawful 
use  of  the  water  by  upper  proprietors,  has 
been  referred  to  with  approval  by  this  court  in 
several  cases.  Iron  Co.  v.  Tucker,  26  N.  E. 
630;  City  of  Mansfield  v.  Balliett,  63  N.  E.  86. 
in  the  Ci^y  of  Mansfield  case  there  was  no 
question  involved  as  to  the  volume  or  quantity 
of  water;  the  only  question  being  as  to  the  lia- 
bility of  the  city  for  polluting  the  -waters  of 
the  stream,  and  the  right  of  the  lower  pro- 
prietor to  recover  damages  for  such  pollution. 
The  case  of  Iron  Co.  v.  Tucker,  supra,  was 
also  by  a  lower  proprietor  against  an  upper 
one  for  damages  for  i>olluting  the  waters  of 
a  stream.  The  question  as  to  the  pollution 
of  the  waters  of  a  stream  in  this  Slate  seems 
to  be  fairly  well  settled  by  these  two  Ohio 
cases,  but  they  do  not  determine  the  relative 
ri^ts  of  upper  and  lower  riparian  proprietors 
as  to  the  use  of  the  waters  of  a  stream,  as  was 
■o  strongly  urged  by  counsel  for  defendants  in 
error. 

The   court    of    common    pleas   erred   In    its 


charge  to  the  jury  as  to  the  city  being  an 
upper  riparian  proprietor,  and  as  to  its  right 
to  use  water  out  of  the  stream  for  its  own 
purposes,  and  as  to  its  right  to  supply  water 
from  the  stream  to  its  inhabitants  for  domes- 
tic and  manufacturing  purposes.  The  real  and 
only  question  upon  which  a  liability  could  be 
founded,  viz.,  whether  the  flow  of  the  water  in 
the  stream  was  materially  diminished,  to  the 
injury  of  the  lower  proprietors,  by  the  supply- 
ing of  water  by  the  city  to  people  outside  of  its 
limits,  or  to  be  transported  away  from  the  city 
for  commercial  purposes,  or  by  an  unreasonable 
supply  of  water  for  power  purposes,  seems  to 
have  been  overlooked,  and  no  charge  requested 
or  given  on  that  subject. 

The  circuit  court  erred  in  affirming  the  judg- 
ment of  the  common  pleas.  Both  judgments 
will  be  reversed,  and  the  cause  remanded  for 
further  proceedings.    Judgments  reversed. 


The     Reconstruction    of    the    Redheugh    Bridge, 
England. 


The  recent  reconstruction  of  the  Redheugh 
highway  bridge  at  Newcastle-on-Tyne,  Eng- 
land, was  an  undertaking  of  considerable  diffi- 
culty owing  to  the  necessity  of  interfering  as 
little  as  possible  with  the  heavy  traffic  while 
removing  and  erecting  spans  of  a  character 
that  made  rapid  work  impracticable.  The  old 
highway  bridge,  completed  In  1871,  had  two 
river  spans  of  about  252  feet  each,  two  side 
spans  of  167  and  168  feet,  and  short-span  ma- 
sonry arch  approaches  making  a  total  length 
of  1,187  feet.  The  width  over  all  was  41  feet, 
including  a  20-foot  roadway  and  two  7-foot 
sidewalks.  It  had  a  clearance  of  86%  feet 
above  high  water  and  the  river  spans  were  sup- 
ported on  three  iron  towers  each  with  four 
vertical  columns  on  separate  masonry  piers. 
The  towers  were  extended  about  40  feet  above 
the  top  chords  of  the  main  spans  and  carried 
diagonal  longitudinal  tension  members  at- 
tached to  the  bottom  chords  at  points  one-third 
of  the  way  between  the  piers  so  as  to  form 
auxiliary  back  stays  of  suspension  guys.  The 
old  trusses  were  riveted  lattice  girders  with 
cast  iron  gas  mains  for  inclined  top  chords  and 
had  water  mains  laid  inside  the  trough-shaped 
bottom   chords. 

The  piers  of  the  approach  arches  were  used 
for  the  new  plate  girder  approach  spans  and 
all  the  rest  of  the  old  structure  was  entirely  re- 
moved and  replaced  by  the  new  one,  which  had 
spans  of  the  same  length  and  greater  width 
on  the  same  center  line  and  at  the  same  grade. 
The  new  piers  each  consisted  of  four  8-foot 
steel  cylinders  filled  with  concrete  and  sunk 
50  feet  or  more  below  the  river  bed  by  the 
pneumatic  caisson  process.  The  cylinders  in 
each  pier  were  12  feet  apart  longitudinally  and 
55  feet  apart  transversely,  on  centers.  They 
were  built  in  4%-foot  courses  with  6-inch  in- 
side circular  cover  splices  and  contain  perma- 
nent 3-foot  air  shafts  between  which  and  the 
outer  shell  concrete  filling  was  placed  as  the 
pier  sunk.  After  sinking  the  shafts  were  also 
filled  with  concrete.  The  contractors  were  not 
allowed  to  reduce  the  pressure  in  the  work- 
ing chamber  to  sink  the  cylinders,  or  to  move 
the  air  lock  but  once,  and  a  timber  grillage  was 
kept  inside  the  working  chamber  to  prevent 
any  inflow  of  mud.  The-  concrete  was  not 
dumped  in  the  cylinders  from  a  height  of  more 
than  8  feet  and  after  being  placed  It  was 
shovelled  and  trodden  by  men  with  rubber 
boots. 

The  tops  of  the  cylinders  are  G  feet  above 
high  water  level  and  are  connected  by  single 
longitudinal  plate  girders  3  feet  deep  and  4 
feet  long  with  their  center  points  about  at  the 


high-water  level  and  riveted  through  vertical 
and  horizontal  flange  angles  to  the  opposite 
faces  of  the  pairs  of  cylinders.  Each  trans- 
verse pair  of  cylinders  is  well  braced. 

Each  pair  of  cylinders  supports  one  bent  of 
the  tower  which  is  made  with  a  pair  of  ou-foot 
columns  battered  about  1 : 7  in  a  vertical  trans- 
verse plane.  Each  column  is  made  in  three  sec- 
tions and  has  a  cruciform  cross-section  made 
with  a  36-inch  and  a  39-inch  web  connected 
at  their  intersection  with  four  3x3Vj-lnch 
angles  and  having  two  6x4-inch  angles  in 
each  flange.  The  columns  are  spliced  with 
planed  butt  ends  and  flange  and  web  cover 
plates  and  their  flanges  are  tied  every 
6  feet  by  3x2i^-inch  bent  angles  riveted 
around  the  column  like  a  ring.  Each  bent  is 
divided  into  three  vertical  panels  by  the  trans- 
verse girders  at  the  top  and  by  a  bottom  and 
two  intermediate  horizontal  transverse  struts. 
The  width  of  the  strut  equals  that  of  the  col- 
umn and  its  ends  form  jaws  which  engage  and 
are  riveted  to  the  column  flanges.  Each  panel 
is  X-braced  by  two  pairs  of  9-inch  plate  diag- 
onals, spliced  at  both  ends  with  double  cover 
plates  to  the  main  connection  plates.  At  one 
end  these  plates  are  riveted  to  the  column 
flanges  and  at  the  other  end,  where  the  diag- 
onals intersect,  they  are  riveted  to  a  vertical 
compression  member  which  connects  the  cen- 
ter points  of  the  transverse  horizontal  struts. 

The  tops  of  the  two  bents  in  each  tower  are 
connected  by  four  horizontal  longitudinal  plate 
girders  12  feet  long  and  6  feet  9%  inches  deep, 
one  girder  being  riveted  across  the  flanges  of 
each  side  of  each  column.  Each  pair  of  girders 
is  connected  by  transverse  diaphragms  and 
top  flange  cover  plates.  Below  the  longitudinal 
girders  the  bents  are  connected  liy  3x3%-incli 
angle  lattice  bars,  riveted  in  place  as  the  col- 
umns were  erected,  section  by  section.  Across 
the  top  flanges  of  the  longitudinal  girders  in 
each  tower  are  seated  four  transverse  plate 
girders.  6  feet  9^!  inches  deep  and  48  feet  long, 
which  overhang  8  feet  at  each  end  and  have 
their  top  flanges  flush  with  the  tops  of  the  col- 
umns. Bearing  plates  V2  inch  thick  are  riveted 
across  the  tops  of  the  columns  and  transverse 
girders  to  make  a  solid  platform  for  the  pedes- 
tals for  the  trusses  of  the  main  spans. 

The  pedestals  are  of  cast  iron,  made  in  two 
pieces  with  half  holes  to  flt  a  12-inch  pin  with 
collars  engaging  the  sides  of  the  pedestals  and 
long  ends  projecting  beyond  them  on  both 
sides,  for  use  in  erection.  Each  part  of  the 
pedestal  has  one  vertical  web  parallel  to  the 
pin  and  five  at  right  angles  to  it,  the  latter 
staggered  in  the  upper  and  lower  pieces,  and 
the  former  in  the  plane  through  the  axis  of  the 
pin.  The  fixed  end  pedestal  is  seated  directly 
on  a  solid  forged  steel  bed  plate  42  inches 
square  and  6  inches  thick.  A  nest  of  segmental 
10-lnch  rollers  5%  inches  wide  is  interposed 
between  the  shorter  pedestal  and  the  bed  plate 
at  the  expansion  end  of  the  span. 
'  The  main  span  trusses  are  of  the  Pratt  type 
with  riveted  connections  and  main  panels  16 
feet  long  with  horizontal  and  vertical  struts 
intersecting  at  the  center  and  a  sub-diagonal 
strut  from  the  center  to  the  bottom  chord 
panel  point.  The  top  chords  have  a  trough- 
shaped  cross-section  made  up  of  4x4-inch  flange 
angles,  20x20x'V,„-inch  web  ^ates  and  34x1- 
inch  top  cover  plates.  The  bottom  chords  have 
similar  cross-sections  with  additional  inside 
flange  angles,  inside  cover  plates  and  trans- 
verse vertical  diaphragm  plates.  The  compres- 
sion web  members  are  built  up  of  angles  and 
plates  latticed,  and  the  main  tension  diagonals 
are  plates,  stiffened  at  the  lower  ends  with  T- 
bars.  The  counters  have  forged  steel  couplings 
with  screw   adjustments   through   which  holes 
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were  drilled  and  pins  driven  and  riveted  to  lock 
them  after  erection. 

Plate  girder  floorbeams  4  feet  apart  are  sus- 
pended by  vertical  angle  irons  riveted  to  both 
webs  of  the  lower  chords  and  carry  shallow  I- 
beam  stringers  4  feet  apart  which  are  support- 
ed on  shelf  angles  and  are  covered  with  a 
buckle  plate  -solid  floor,  paved.  The  floor- 
beams  are  53  feet  long  and  have  tapered  canti- 
lever ends  extending  about  13  feet  beyond  the 
trusses  and  6%  feet  beyond  the  sidewalk  hand 
rails  to  carry  the  gas  and  water  mains.  There 
is  one  panel  of  sway  bracing  between  the  tops 
of  each  transverse  pair  of  vertical  posts,  and 
there  are  light  lateral  diagonals  in  the  plane 
of  the  top  chords  between  the  top  struts  of  the 
sway   frames. 

Erection  was  commenced  with  the  recon- 
struction of  the  approaches  which  were  built  in 
successive  longitudinal  halves.  Centering  was 
placed  under  all  the  masonry  arches  and  the 
western  half  of  each  was  taken  down  simulta- 
neously so  as  not  to  impose  any  unequal  thrusts 
on  the  piers.  The  piers  were  then  built  up  to 
the  required  height  on  the  west  side  of  the 
axis  of  the  bridge  and  the  plate  girder  viaduct 
built  over  them  and  the  roadway  constructed. 
The  traffic  which  had  previously  been  main- 
tained over  the  old  arches  in  the  eastern  side 
of  the  bridge  was  then  diverted  to  the  new 
roadway  and  the  eastern  half  of  the  ap- 
proaches built  in  the  same  manner.  While  the 
approaches  were  being  reconstructed  the  new 
piers  were  built,  their  cylinders  and  towers 
clearing  the  old  ones  and  allowing  most  of  the 
tower  bracing  to  be  connected  up  outside  the 
old  towers. 

The  new  main  spans  were  erected  with  their 
center  lines  parallel  to  the  axis  of  the  bridge 
and  4%  feet  away  from  it  so  that  'the  new 
trusses  cleared  the  old  ones  and  could  be  as- 
sembled without  interrupting  the  traffic  which 
was  maintained  on  the  old  roadway.  The  ad- 
jacent ends  of  the  trusses  in  the  four  main 
spans  were  built  out  from  the  three  river  piers 
as  connected  double  balanced  cantilevers  with- 
out any  support  from  the  old  structure.  In 
erection  the  ends  of  the  trusses  were  pivoted 
on  their  pedestal  pins  and  the  pedestals  were 
blocked  up  abov*  the  required  heights. 

The  gusset  plates  at  the  hip  joints  were  ex- 
tended beyond  the  inclined  end  posts  and  were 
pin-connected  to  horizontal  tension  bars  which 
at  the  opposite  ends  were  pin-connected  to 
short  links  over  the  center  of  the  pier  and  thus 
formed  ties  between  the  adjacent  ends  of  the 
trusses  in  the  same  plane.  The  ends  of  the 
center  link  were  connected  by  two  pairs  of  ver- 
tical bars  with  the  projecting  ends  of  the  ped- 
estal pins  of  both  spans.  The  vertical  bars 
were  made  in  three  sections  each,  the  middle 
section  having  2%-lnch  screw  ends  with  nuts 
bearing  on  a  horizontal  yoke,  permitted  an  ad- 
justment of  nearly  3  feet.  By  means  of  this 
toggle  the  ends  of  the  semi-spans  were  elevated 
or  depressed  to  meet  at  the  center  panel  for 
final  connection.  During  erection  the  short 
spans  were  counterweighted  to  make  their  mo- 
ments ar«und  tlie  pier  centers  equal  those  of 
the  long  spans.  After  the  trusses  were  erected 
and  the  toggles  were  removed  the  ends  of  the 
spans  were  lifted  by  hydraulic  jacks  placed  un- 
der the  projectinft  end  pins,  the  packing  was  re- 
moved and  they  were  lowered  to  their  final 
level  arid  the  four  spans,  weighing  complete 
about  1,600  tons,  were  moved  4%  feet  trans- 
versely to  final  position. 

The  reconstruotion  of.  -Uie  bridge  occupied 
four  years  and  \vas  executed  by  Sir  William 
Arrol  &  Company,  Glasgow,  contractors,  Mr. 
George  Huntley  resident  engineer.  Messrs. 
Sandeman   &   Moncrieff,   Newcastle,   were   the 


designing  engineers.  The  bridge  has  been  il- 
lustrated In  "The  Engineer,"  "Engineering"  and 
other  English  technical  journals  from  which 
the  foregoing  description  has  been  condensed. 


Replacing  a  Stone  Front. 


The  six-story  and  high-basement  building  at 
No.  38  Wall  Street,  New  York,  has  brick  walls 
with  carved  stone  lintels  extending  across  the 
211^-foot  front  between  the  lower  stories.  The 
entrance  was  originally  at  one  side  but  the 
building  is  being  remodeled  and  the  entrance 
changed  to  the  center,  the  brick  and  stone 
front  replaced  up  to  the  third  story,  and  two 
new  cast-iron  columns  inserted  on  the  sides  of 
the  new  entrance.  This  involves  temporarily 
supporting  the  front  above  the  second  story 
while  the  old  lacing  and  lintels  are  removed 
and  the  new  are  put  in  place.  The  upper  part 
of  the  wall  and  the  floor  loads  which  it  carries 
are  supported  by  a  fourth-story  stone  arch  hav- 
ing a  span  of  the  full  width  of  the  building,  and 
the  upper  part  of  the  brickwork  below  the  arch 
is  carried  by  a  plate  girder  of  the  full  length 
of  the  wall  and  supported  like  the  arch  on  the 
piers  at  the  corners  of  the  building.  These 
members    leave    only    a    comparatively    small 
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Shorks  and  I'i.atforms. 

weight  to  be  provided  for  during  repairs,  and 
it  was  at  first  intended  to  carry  it  by  horizontal 
needles  put  through  the  wall  under  the  thiM 
floor.  The  tenant  would  not  consent  to  this 
and  the  wall  had  to  be  supported  entirely  from 
the  outside,  which  was  done  by  a  system  of 
inclined  shores  arranged  as  shown  in  the 
sketch. 

A  row  of  eight  12xl2-inch  timbers  about  30 
feet  long  are  arranged  in  pairs,  one  on  each 
side  of  each  window,  and  seated  on  a  double 
tier  of  distributing  planks  on  top  of  the  thick 
sidewalk  flagstones  close  to  the  area  wall. 
The  first  tier  of  planks  are  parallel  to  the  face 
of  the  building  and  are  anchored  by  three 
transverse  flat  steel  straps  with  tlieir  ends  bent 
down  at  right  angles  and  engaging  the  edge  of 
the  coping  of  the  area  wall.  The  shores  have 
both  ends  cut  off  square  and  take  bearing  on 
pairs  of  wooden  wedges  driven  against  the  sill 
pieces  and  against  the  brickwork  at  the  third 
floor  level  at  the  top  of  the  shores,  where  cloth 
or  some  other  soft  packing  is  interposed  be- 
tween them  and  the  brickwork  to  prevent 
cracking  the  latter.  The  shores  are  set  so 
close  together  that  they  cover  over  one-third 
of  the  wall  area. 

At  each  end  of  the  row  is  a  two-post  trans- 


verse bent,  having  vertical  posts  scabbed  to 
horizontal  sills  and  caps.  The  former  rest  on 
the  sidewalk  beyond  the  ends  of  the  area  and 
the  latter  support  three  long  horizontal  tim- 
bers between  the  wall  and  the  shores.  These 
timbers  form  a  platform  to  receive  the  new 
21%-foot  by  2-foot  10-lnch  by  1-foot  2-lnch  stone 
lintel,  which  is  estimated  to  weigh  about  four 
tons  and  will  be  run  in  under  the  shores  close 
to  the  building  at  street  level  and  then  hoisted 
horizontally  by  tackles  suspended  from  breast 
derricks  set  on  an  outside  scaffold.  This  Is  the 
ordinary  sidewalk  protecting  platform  and  has 
a  solid  deck  of  longitudinal  planks  supported 
about  12  feet  above  the  curb  on  three  trans- 
verse bents  with  transverse  and  longitudinal 
kneebraces  at  their  tops.  AH  the  timber  ex- 
cept diagonal  braces  is  12  x  12-inch  and  the 
structure  is  much  heavier  than  is  considered 
necessary  to  carry  the  load.  No  jack  screws 
are  used  and  great  care  is  taken  with  the  ar- 
rangement and  driving  of  the  wedges,  the  lat- 
ter are  arranged  with  their  upper  surface  hori- 
zontal at  the  tops  of  the  shores  and  their  lower 
surfaces  horizontal  at  the  bottoms  of  the 
shores,  and  have  so  small  an  angle  that  there 
is  no  danger  of  their  slipping  or  allowing  the 
shores  to  kick  out. 

Mr.  Ernest  Flagg  is  the  architect  of  the 
building  and  Mr.  Edmund  D.  Broderick  is  the 
contractor. 


The  Fall  of  the  Campanile  at  Venice. 


No  mention  has  been  made  up  to  the  present 
time  in  these  columns  of  the  fall  on  July  14 
of  the  famous  Campanile  at  Venice.  The  rea- 
son for  this  silence  has  been  the  absolute  lack 
of  any  deflnite  information  concerning  the  cause 
of  the  accident.  The  information  received  up 
to  the  present' time  which  is  most  interesting 
is  summarized  below.  The  structure  itself  is 
too  well  known  to  need  detailed  description  at 
this  time.  Its  foundations  date  back  nearly  to 
900.  After  250  years  it  was  probably  nothing 
but  a  plain  stalk  surmounted  by  an  arcaded 
belfry  and  a  small  spire.  It  is  commonly  con- 
sidered only  as  the  belfry  of  St.  Mark's,  but 
when  its  inferior  style  is  contrasted  with  the 
architectural  splendor  of  that  famous  church, 
it  hardly  seems  as  though  it  was  much  more 
than  a  monument  of  Venetian  civic  pride. 
Early  in  the  sixteenth  century  its  height  was 
increased  by  a  masonry  box  of  large  dimensions 
on  top  of  the  balcony,  surmounted  by  a  square 
spire  and  the  whole  topped  with  a  16-foot  angel. 
It  was  about  320  feet  high  and  always  open, ' 
although  no  single  visitor  was  allowed  to  as- 
cend the  inclined  plane  to  the  top.  If  a  lone 
traveler  wished  to  make  the  ascent,  he  was 
obliged  to  hire  some  one  to  accompany  him. 
At  the  base  of  the  shaft  was  a  loggia  or  vesti- 
bule, a  small  structure  built  in  1540  by  San- 
savino,  and  a  much  more  satisfactory  work 
architecturally  than  the  tower. 

According  to  a  paper  in  the  library  of  the 
Institution  of  British  Architects,  the  founda- 
tion of  the  tower  was  a  carefully  prepared  base 
of  stone  blocks  resting  on  the  inevitable  piling 
which  carries  all  Venetian  buildings.  Accord- 
ing to  "The  Builder,"  this  foundation  was  ample 
to  carry  the  weight  of  the  structure.  Never- 
theless, for  a  number  of  years  the  city  author- 
ities have  beSn  warned  from  time  to  time  that 
the  structure  showed  signs  of  failing.  As  to 
the  immediate  cause  of  that  failure,  the  reports 
received  to  date  substantially  agree  with  a 
statement  by  Mr.  Jl.  Robertson  sent  to  "The 
Scotsman."  on  July  15,  from  which  the  follow- 
ing extract  is  taken: 

Though  the  walls  were  thick,  for  they  were 
only  a  few  inches  under  6  feet,  they  were  really 
not  solid.     They  consisted  of  two  parallel  walls 
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ot  brick,  the  space  (3  feet  wide)  between  them 
being  filled  up  with  broken  bricks,  rubble,  ce- 
ment, stones,  etc  Therefore  the  walls  were  not 
so  strong  as  they  looked. 

The  cement  used  was  Istrian  lime  mixed  with 
sea  sand.  This  lime  does  not  become  hard,  nor 
does  it  adhere  well  to  the  bricks.  Indeed,  in 
the  course  of  the  past  centuries  it  became  dry 
powder.  It  is  all  over  Venice  to-day.  It  formed 
the  cloud  that  hid  the  falling  Campanile. 

It  had  been  damaged  by  lightning,  by  fire  and 
earthquake  several  times.  On  June  7,  1398,  it 
was  struck  by  lightning.  In  1401,  on  the  occa- 
sion of  festivities  for  the  Doge  Michael  Steuo, 
fires  were  lighted  on  the  platform,  and  the  top 
was  burned.  On  October  24,  1403,  the  same 
tning  happened.  In  1405  the  same  thing  hap- 
l>ened.  In  1417  it  was  struck  by  lightning,  and 
toe  new  top  of  wood  again  burned.  On  June  21, 
1436,  all  the  shops  round  the  Campanile  built 
against  it  were  burned.  On  March  26,  1511,  an 
earthquake  split  its  four  comers.  In  June,  1518, 
it  was  struck  by  lightning.  In  1565  it  was 
struck  by  lightning.  On  July  10,  1591,  an  earth- 
quake caused  it  to  shake  from  top  to  bottom. 
In  1653  again  struck  by  lightning.  On  August 
23.  1657,  again  struck  by  lightning.  On  April 
23,  1745,  again  struck  by  lightning,  which  dam- 
aged its  east  side  severely,  killing  many  people 
in  the  Campanile  and  near  it.  This  was  its  last 
and  most  serious  damage,  although  it  was  not 
till  June  18,  1776,  that  the  Republic  employed 
the  scientist,  Guiseppe  Toaldo,  to  put  up  a  light- 
ning conductor. 

The  Republic,  seeing  its  east  side  to  be  se- 
verely damaged,  consulted  two  engineers  of 
fame  and  ability,  Signor  Zandrini,  of  Venice, 
and  Signor  Polene,  of  Padua,  to  examine  and 
repair  it.  These  engineers  said  the  whole  wall 
wanted  support,  and  they  proposed  build- 
ing a  new  wall  against  the  old  one.  This 
was  done.  But  the  new  wall  was  never  proper- 
ly tied  to  the  old  one.  The  two  were  practically 
separate,  and  so  the  weight  of  the  Campanile 
was  borne  unequally  sind  its  equilibrium  dis- 
turbed. 

The  ringing  of  the  bells,  the  firing  of  ar- 
tillery, and  only  three  weeks  ago  the  simul- 
taneous firing  in  the  Piazza  of  hundreds  of 
.  muskets  bad  a  tendency  to  disturb  it.  Also  the 
more  or  less  frequent  earthquakes  that  visit 
Venice. 

Twenty  years  ago  one  of  the  corner  pilasters 
of  the  Inner  wall,  and  precisely  that  at  the 
northeast  comer,  was  seen  to  be  cracked  in 
many  places.  The  authorities  of  St.  Mark's 
Church,  who  have  charge  of  the  Campanile,  as 
it  Is  the  bell-tower,  had  this  pilaster  tied  up. 
No  more  cracks  appearing  anywhere,  the  Cam- 
panile was  thought  perfectly  safe  and  was  let 
alone. 

And  now  comes  the  critical  i>oint.  The  Ijog- 
gietta,  little  marble  hall  built  by  Sansovino,  rests 
against  the  eastern  wall  of  the  Campanile.  It 
had  almost  a  flat  roof.  To  prevent  the  rain  beat- 
ing against  the  Campanile  and  running  down 
its  side  from  entering  this  marble  hall,  a  row 
of  slabs  of  stone  sloping  downwards  was  In- 
serted in  the  Campanile  where  the  roof  met  it. 

Only  last  week,  that  is,  but  ten  days  ago, 
these  stones  were  begun  to  be  removed,  as  the 
rain  was  somehow  getting  into  the  Loggietta. 
and  a  lead  sheeting  was  to  have  been  substi- 
tuted. Instead  of  carefully  removing  one  stone 
at  a  time,  they  removed  half  of  them,  that  is 
25  feet  of  them.  Not  only  so,  but  they  dug 
through  the  new  wall  of  the  Campanile,  that  ot 
1745,  and  stmck  the  old  original  wall,  which 
they  found  separate  from  the  new,  and  full  of 
holes  and  cracks.  Whilst  working,  the  old  wall 
slipped  down  an  inch  or  two.  Instantly  the  cut 
made  was  built  up,  but  It  was  too  late.  On 
Wednesday  It  was  observed  that  the  new  wall 


was  cracked  at  the  northeast  corner,  above  the 
LiOggietta,  where  the  work  was  begun.  On 
Thursday  it  enlarged.  On  Friday  it  struck 
across  the  north  side  of  the  Campanile,  sloping 
upward  to  the  second  window  from  the  ground, 
then  up  to  the  third.  On  Saturday  it  passed 
behind  the  fourth  and  through  the  fifth.  On 
Sunday  the  situation  was,  to  use  the  word  of 
an  engineer,  "desperate,"  and  the  Campanile 
was  doomed.  On  Monday  the  crack  visibly 
opened  whilst  we  watched  it,  and  the  end  came 
in  a  moment,  when  the  whole  structure  sank 
into  itself. 


The  Trane  Vacuum  Heating  System. 


A  system  of  steara  heating  designed  to  operate 
with  steam  at  a  pressure  below  that  of  the  at- 
mosphere, without  the  use  of  any  machinery  or 
steam-actuated  devices  for  the  maintenance  of 
a  vacuum,  was  put  on  the  market  a  short  time 
ago  by  the  James  A,  Trane  Vacuum  Heating 
Company,  40  Dearborn  Street,  Chicago.  An  es- 
sential feature  of  the  system  is  the  use  of  a 
mercury  seal  fixed  to  the  outlet  of  the  radiator 
air  valve  to  prevent  a  return  of  air  by  that 
passage  after  it  has  once  been  expelled.  As- 
sured   of  the   absence   of  air,    the   heating  ap- 


paratus is  depended  on  to  produce  such  a 
vacuum  as  will  be  formed  by  the  condensation 
of  steam  within  the  radiators,  the  non-exist- 
ence of  air  within  the  radiators  allowing  for  a 
circulation  of  steam  throughout  the  plant  at 
low  pressures  and  consequently  low  tempera,- 
tures.  As  the  boiling  temperature  ot  water 
is  less  the  greater  the  vacuum,  the  greater  the 
condensation  In  this  system  the  more  rapid 
the  generation  of  steam,  since  by  the  conden- 
sation the  system  is  relieved  of  pressure;  and 
on  this  account,  it  is  considered  that  the  fire 
in  the  boiler  needs  replenishing  much  less  fre- 
quently, is  accompanied  with  less  waste  heat, 
than  with  a  low-pressure  steam  apparatus  re- 
quiring higher   temperatures. 

An  accompanying  drawing  shows  the  propoi-, 
tions  of  the  mercury  seal  and  the  method  i^f 
connecting  to  the  radiator,  air  valve.  The  pipe 
enclosing  the  mercury  column  is  arranged  or- 
dinarily between  the  first  and  second  columns 
of  the  radiator,  so  that  the  piping  and  seal  are 
both  hidden  from  view.  One  seal  may  be 
provided  for  each  radiator  or  a  system  ot  air 
pipes  can  be  carried  to  a  convenient  point,  as 
in  the  cellar  or  basement,  and  a  single  seal 
connected  to  the  air  main.     Assuming  the  ra- 


diator full  of  air  on  starting,  the  air  has,  of 
course,  to  be  expelled  as  in  any  system,  and 
passes  through  the  mercury. 

In  connection  with  the  seal,  an  ingenious 
air  valve  designed  by  Mr.  E.  P.  Allen  has  been 
adopted  by  the  Trane  Company,  as  meeting 
the  essential  requirement  of  a  tight  valve. 
This  i^shown  in  an  accompanying  cross-sec- 
tional view.  It  consists  of  a  shell  connected  to 
the  radiator  to  form  a  well  in  the  lower  half 
of  the  valve,  a  sealed  metal  float  placed  in  the 
well  and  a  sealed  outer  chamber  which  Is  con- 
nected with  the  inner  chamber  by  means  of  a 
small  hole  near  the  bottom  of  the  inner  shell. 
During  the  first  operation  of  the  valve  the  air 
in  the  radiator^passes  through  the  valve.  When 
steam  enters,  the  steam  condenses,  gradually 
filling  the  inner  well  with  water,  floating  the 
sealed  metal  float  to  its  seat,  thus  closing  the 
valve.  Five  to  ten  minutes  are  allowed  after 
Steam  enters  in  the  first  operation  to  condense 
sufficient  water  to  carry  the  float.  During  this 
first  operation  the  air  in  the  outer  chamber  is 
expanded  and  more  or  less  expelled  through  the 
small  hole  into  the  inner  chamber  and  thence 
out  of  the  valve  through  the  regular  outlet.  As 
the  inner  chamber  fills,  the  outer  chamber  be- 
comes sealed  by  the  water  in  the  inner  cham- 
ber. Since  the  air  valve  cools  when  steam  is 
turned  off,  a  vacuum  is  created  in  the  outer 
chamber  and  the  water  in  the  inner  shell  is 
drawn  into  the  outer  chamber,  allowing  the 
float  to  drop,  thus  opening  the  valve.  When 
steam  again  enters  the  valve,  the  heat  expands 
the  remaining  air  in  the  outer  chamber  and 
forces  the  water  into  the  inner  chamber,  car- 
rying the  float  to  its  seat. 

The  various  appliances  manufactured  by  the 
company  for  the  system  are  intended  to  be  ap- 
plied also  to  any  low-pressure  steam  plant  al- 
ready constructed.  Poorly  constructed  appara- 
tus, it  is  asserted,  will  retain  a  vacuum  of  10 
to  20  inches  for  at  least  five  to  ten  hours,  and 
that  the  majority  of  steam  plants  of  to-day,  if 
supplied  with  the  mercury  seal,  will  be  capable 
of  maintaining  a  vacuum  of  15  to  28  inches 
ior  10  to  40  hours.  A  saving  of  25  per  cent,  in 
fuel  is  claimed  over  the  ordinary  hot-water  ap- 
paratus, with  temperatures  of  radiators  iis 
mild  as  in  the  latter  system  of  warming,  and 
a  still  greater  saving  over  low-pressure  steam 
plants. 


A  New  Engine  is  apparently  languishing  for 
lack  of  financial  support;  at  least  the  following 
appeal  in  the  columns  of  a  New  York  daily 
would  so  indicate:  "Wanted — Large  capital 
to  invest  in  an  invention;  a  new  motor 
(steam  engine),  no  steam  ejection,  no  conden- 
sator,  directly  rotative,  complete  utilization  of 
latent  heat,  boiler  stone  and  explosion  abso- 
lutely impossible,  permanent  equal  height  of 
water  in  boiler,  used  steam  returns  to  boiler, 
greatest  reduction  of  fuel." 


A  Wheelbarrow  is  not  generally  considered  a 
very  difficult  appliance  to  design  properly,  yet 
the  average  barrow  certainly  has  features  which 
can  be  improved.  For  example,  a  little  while 
ago  a  gang  of  men  was  dumping  earth  from 
the  end  of  a  trestle.  One  of  them  tipped  his 
barrow  sidewise  on  the  wheel  guard,  whicli 
slipped  on  the  timber,  and  thus  caused  the  fall 
of  both  man  and  barrow.  It  was  some  time  be- 
fore they  could  be  brought  up  again  and  mean- 
while six  men  were  idle.  This  was  a  compara- 
tively small  matter,  of  course,  yet  it  is  the  avoid- 
ance of  these  little  things  that  spell  success. 
In  this  particular  case,  the  old  barrows  have 
been  replaced  by  the  type  made  by  the  Elling- 
ton Manufacturing  Company.  Quincy,  111.,  which 
have  the  wheel  guard  so  formed  that  it  is  pos- 
sible to  dump  at  either  side  or  straight  ahead. 
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An  Apparatus  for  Collecting  Samples  of  Water 
at  Various  Depths. 


For  many  years  chemists  engaged  in  the  sani- 
tary analysis  of  water  have  recognized  the  value 
of  the  oxygen-dissolved  determination  as  a  rough 
indication  of  the  condition  of  a  ground  water. 
The  methods  employed  for  securing  samples  for 
the  usual  analysis  cannot  be  used  tor  an  oxy- 
gen-dissolved sample  owing  to  the  rapid  absorp- 
tion of  the  atmospheric  oxygen  by  the  water. 
The  method  generally  employed  for  taking  a 
sample  for  oxygen-dissolved  consists  in  drop- 
ping a  rubber  hose  into  the  water  and,  by  means 
ot  a  suction  pump,  forcing  a  stream  of  water 
into  the  bottom  of  the  sample  bottle.  This 
process  is  continued  until  water  amounting  in 
volume  to  several  times  the  capacity  of  the 
bottle  has  passed  through  it,  thus  washing  out 
all  water  which  has  come  into  contact  with 
the  air.  A  second  method,  often  used,-  consists 
in  fitting  a  sampling  bottle  with  two  tubes. 
One,  the  inlet  tube,  extends  to  the  bottom  of 
the  bottle  and  is  carried  through  the  stopper 
and  about  an  inch  above  it.  The  other  tube 
has  its  lower  end  just  within  the  stopper  and 
is  connected  with  the  open  air  by  a  rubber 
tube.  Since  there  is  no  overflow  possible,  the 
sample  has  been  in  contact  with  the  air  in  the 
bottle  for  a  short  time.  Being  under  the  neces- 
sity of  taking  a  large  number  of  samples  for 
the  determination  of  dissolved  oxygen,  Mr. 
Earle  B.  Phelps  devised  an  apparatus  for  this 
purpose   which,   he  believes,  combines   the  ad- 


Water  Sampling  Bottles.    • 

vantages  of  the  two  methods  without  having 
iheir  defects.  He  has  described  it  substantially 
as  follows  in  "The  Technology  Quarterly": 

The  arrangement  of  the  sampling  bottle  is 
shown  in  the  accompanying  diagram.  A  and 
B  are  two  bottles  of  about  250  and  500  cubic 
centimeters  capacity  respectively,  and  are  filled 
with  glass  and  rubber  connections,  as  indicated. 
They  are  enclosed  in  a  suitable  weighted  wire 
(age  to  which  is  attached  a  suspending  cord 
with  graduations  indicating  the  depth.  The 
method  of  operating  is  as  follows:  The  cage 
containing  the  bottles  is  dropped  quickly  to  the 
desired  depth.  The  tube  of  the  bottle  B  being 
higher  than  that  of  the  bottle  A,  water  will 
flow  in  through  A  and  air  pass  out  through  B. 
A  will  be  filled  with  water  which  will  then 
overflow  into  B.  When  B  is  also  full,  which 
( ondition  is  shown  by  the  cessation  of  air 
luibbles  rising  to  the  surface,  A  has  been  filled 
thr€e  times.  The  water  which  entered  during 
the  descent  has  all  been  washed  over  into  B, 
and  the  water  which  A  now  contains  has  not 
been  in  contact  with  the  air.  Thus  one  obtains 
a  fair  sample  of  the  water  at  the  particular 
depth  at  which  the  determination  is  to  be  made. 
The  cage  is  hauled  to  the  surface,  the  rubber 
stopper  removed,  and  a  glass  stopper  quickly 
inserted.    The  reagents  are  then  added  as  usual. 

The    temperature    may    be    determined    with 


sufficient  accuracy  in  the  bottle  B  after  bring- 
ing it  to  the  surface.  A  very  convenient  method 
for  a-  more  careful  study  of  the  temperature 
is  to  use  in  connection  with  this  apparatus  a 
Whipple  thermaphone. 

Although  devised  primarily  for  the  collection 
of  samples  for  the  oxygen  dissolved  determina- 
tion, this  apparatus  may  be  used  for  a  variety 
of  purposes.  ~  The  writer  has  frequently  used 
the  water  in  the  bottle  B  for  tne  determina- 
tions of   the  micro-organisms. 

It  may  appear  that  the  bottle  B  is  larger  than 
an  accurate  determination  requires.  An  experi- 
ment to  determine  this  point  was  made  as  fol- 
lows: A  few  drops  of  a  strong  solution  of 
Fuchsine  were  added  to  the  bottle  A  and  a 
stream  of  water  allowed  to  flow  through  the 
apparatus:  By  this  means  the  actual  course  of 
the  water  through  the  apparatus  could  be  easily 
followed.  It  was  found  that  many  eddy  cur- 
•  rents  were  formed  and  that  A  had  to  be  filled 
at  least  three  times  before  the  dye  was  com- 
pletely expelled. 


Personal  Notes. 


Mr.  George  Hanson  has  resigned  his  duties 
as  superintendent  of  the  Texas  &  Pacific  road 
to  carry  out  some  large  contracts  for  the  Mis- 
souri, Kansas  &  Texas  R.  R. 

Mr.  J.  Z.  George  has  resigned  the  duties  of 
manager  of  the  Vicksburg  Electric  Light  & 
Railway  Co.,  to  become  .a  partner  of  A.  M. 
Lockett,  New  Orleans,  in  engineering  and  con- 
tracting work. 

The  following  tnembers  of  the  Corps  of  En- 
gineers, U.  S.  A.,  have  been  detailed  to  the 
General  Service  and  Staff  College  at  Fort  Leav- 
enworth: Capt.  T.  H.  Rees,  First  Lieutenants 
George  M.  Hoffman  and  Gilbert  A.  Yotmgberg, 
Second  Lieutenant  W.  Willing. 

Mr.  S.  M.  Swaab,  Assoc.  M.  Am.  Soc.  C.  E., 
has  resigned  his  position  as  first  assistant  en- 
gineer on  tlie  work  for  the  improvement,  exten- 
sion and  filtration  of  the  Philadelphia  water 
supply  to  become  assistant  engineer  on  the 
staff  of  the  Philadelphia  Rapid  Transit  Co. 

Messrs.  Julian  Kennedy  of  Pittsburg  and 
Axel  Sahlin  of  Cumberland,  England,  have 
formed  a  imrtnership  for  consulting  practice  in 
iron  and  steel  production,  under  the  name  of 
Julian  Kennedy,  Sahlin  &  Co.  Offices  have 
been  taken  at  2  Norfolk  St.,  Strand,  London, 
and  the  reconstruction  of  several  British  iron 
works  has  already  been  entrusted  to  the  firm. 

Mr.  W.  B.  Throop.  recently  appointed  sut)er- 
intendent  of  the  Aurora  division  of  the  Burling- 
ton system,  was  graduated  from  Cornell  in 
1877,  and  has  been  connected  with  the  Burling- 
ton road  since  1878.  For  about  twelve  years  he 
was  in  the  engineering  and  maintenance  of 
way  departments,  and  was  then  transferred  to 
the  operating  branch  of  the  service. 

In  order  to  celebrate  properly  the  eightieth 
birthday  of  Mr.  John  Fritz,  which  will  occur  in 
a  few  months,  it  is  proposed  to  raise  by  sub- 
scriptions of  |10  each  a  fund  to  establish  a 
medal  to  be  awarded  annually  "to  the  origi- 
nators of  the  most  useful  scientific  or  industrial 
achievements,  in  perpetual  honor  of  John  Fritz 
and  to  the  glory  of  engineering."  The  commit- 
tee of  award  is  to  consist  of  four  members  from 
each  of  the  American  national  societies  of  civil, 
mechanical,  mining  and  electrical  engineers, 
but  the  recipients  of  the  medal  may  be  of  any 
nationality.  Many  subscriptions  have  already 
been  received,  and  it  is  confldently  believed 
that  the  medal  will  be  a  distinction  equal  to 
the  Bessemer  gold  medal  of  the  Iron  &  Steel 
Institute.  Subscriptions  should  be  sent  to  the 
treasurer  of  the  fund,  Mr.  John  Thomson.  253 
Broadway,  New  York. 


CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,    ENGINEERS    AND 

MANUFACTURERS 

OF  Enqineerino  and  BuiLDiNa  Supplies. 

for  FropoMl*  m*  pac*  z*,  z*i,  xril,  sWU  and  snrU. 


WATER. 

ilvridian,  itita.- — Klrkpatrlck  &  Juhnson,  of  Jack- 
son, Miss.,  have  prepareu  plans  lor  water  works,  and 
bonds  to  the  umouDt  of  ;(luU,uuO  for  uonstructlou  ar« 
reported  to  have  been  voted  at  the  electton  held 
Aug.  2  and  4. 

JIawkeabury,  Ont. — The  citizens  have  voted  to  raise 
$1UU,UUU  to  Install  a  modern  system  of  municipal 
water  works. 

Uaxaca,  Mcx. — According  to  press  reports,  the  Uov- 
ernor  of  the  State  of  Oaxaca  has  offered  a  prize  of 
4^0, UUU  to  any  individual  or  company  who  will  sink  an 
artesian'  well.  Andrew  D.  Darlow,  Amer.  Consul, 
.vlexico  City,   Max.,  may  give   further  particulars. 

Uamaroneck^  H.  ¥. — Press  reports  state  that  the  In- 
terurban  Water  Co.  Intends  to  construct  a  reservoir  at 
Mamaroneck  for  the  purpose  of  supplying  Pelham 
and  Alt.  Vernon  with  an  auditional  supply  oi  drinking 
water. 

Inylcwood,  Val. — The  Inglewood  Water  Co.  baa  been 
Incorporated  ;  capital  stock,  ^200,000.  Directors :  A. 
0.  Freeman,  r.  A.  iStanton,  G.  VV.  Van  Alstyne,  and 
others. 

Morris,  III. — It  is  stated  that  bids  are  wanted  Aug. 
12  for  extending  the  water  works.  V.  W.  Kldgeway, 
City   Clk. 

Elgin,  Tex. — Propositions  for  a  system  of  water 
works  and  an  electric  light  plant  will  be  received  by 
Chas.  Uillesple,  Mayor. 

Mannington,  W.  Ya. — B.  E.  Mitchell,  Chmn.  Water 
Com.,  writes  that  the  contract  for  furnishing  a  quan- 
tity of  cast  iron  pipe  and  specials,  bids  opened  July 
23,  has  been  awarded  to  the  V.  IS.  C.  1.  Pipe  &  Fdy. 
Co.,  Cincinnati,  for  $4,U00.  Contract  for  labor,  to  O. 
K.  Miner  Const.  Co.,  Salem,  Wis.,  for  ?2,000. 

Rcatfavcr  Township,  Pa. — The  Uestraver  Water  Co., 
Kestraver  Township,  Westmoreland  County,  has  been 
incorporated.  Capital,  $10,000.  Directors :  G.  U. 
Craig,  Allegheny ;  J.  1.  Martin,  Beaver ;  M.  K.  Hay- 
maker, Kdgewood,  and  others. 

Martinaburg,  W.  Va. — N.  Wilson  Davis  is  said  to  be 
preparing  a  report  for  the  Water  Bd.  on  proposed  im- 
provements. 

JHttaburg,  Po.^The  Common  Council  has  passed  a 
resolution  providing  for  the  appointment  of  a  com- 
mittee to  secure  an  option  on  the  plant  of  the  Monon- 
gabela  Water.  Co. 

Pueblo,  Colo. — The  Trustees  of  the  Pueblo  water 
works  have  passed  a  resolution  accepting  the  contract 
with  the  N.  Y.  Continental  Jewel  Filtration  Co.,  of 
New  York,  when  the  price  (which  is  said  to  be  $114,- 
OUU)  Is  agreed  upon,  for  a  liltratlon  plant  having  a 
capacity  of  8,O0U,O0O  gal.  per  day. 

Yonkers,  N.  Y. — The  Bd.  of  Water  Comrs.  has  re- 
ceived reports  from  3  engineers  in  relation  to  in- 
creasing the  city's  supply  of  water.  Wm.  H.  Bald- 
win, In  his  report,  places  the  total  cost  of  a  system 
of  natural  sand  bed  filtration  at  $41,000 ;  John  A. 
Byrne  in  his  report  places  the  total  estimated  cost 
or  natural  filtration  plant,  capacity  3,600,000  gal. 
dally,  at  $35,633;  and  W.  DeH.  Washington  in  his 
report  places  the  estimated  cost  ot  a  sand  filtration 
plant  having  a  capacity  of  4,000,000  gal.  daily  at 
$88,000. 

Oeorgetown,  S.  C. — City  Treas.  J.  Jenkins  Hucks 
writes  that  on  July  29  it  was  voted  by  a  large  ma- 
jority to  issue  $75,000  bonds  for  the  construction  of 
water  works  and  a  sewerage  system.  J.  L.  Ludlow, 
of  Winston,  N.  C,  Is  reported  to  have  prepared  plans, 
etc. 

Kev/niore  N.  Y. — Bids  are  wanted  Aug.  15  for  fur- 
nishing and  laying  cast-iron  water  pipe,  as  advertised 
in  The  Engineering  Record. 

Covington,  Tenn. — Local  press  reports  state  that 
negotiations  for  the  purchase  of  the  water  plant 
through  arbitration  having  failed,  the  municipal  au- 
thorities have  formally  notified  the  water  company  of 
their  purpose  to  build  a  plant. 

Saaamcnto,  Cal. — The  proposition  to  Issue  $150,- 
000  bonds  tor  the  construction  of  new  water  mains  In 
this  city  carried  by  a  large  majority  at  the  election 
held  July  24. 

R.  G.  Hanford  has  submitted  to  the  City  Trustees  a 
proposition  from  the  North  Fork  Ditch  Co.  to  supply 
the  city  with  clear  mountain   water. 

Upland,  Ind. — The  Town  Bd.  of  Trus.  has  appointed 
a  committee  to  investigate  che  advisability  of  putting 
in  municipal  water  work.s. 

Wealherford,  Tex. — Consulting  Engr.  J.  S.  Thatcher. 
Dallas,  writes  in  regard  to  bids  opened  July  28  by 
the  City  Council  for  furnishing  material  and  labor 
necessary  for  the  construction  of  a  system  of  water 
works,  that  no  bids  were  received  on  the  entire  work, 
so  the  Council  concluded  to  withhold  what  bids  were 
received,  and  will  now  receive  propositions  from 
manufacturers  of  pumps,  boilers,  hydrants  and 
valves;  the  system  to  consist  of  a  standplpe  14  ft.x 
115  ft.,  a  70-H.-P.  boiler,  one  750,000-gal.  duplex 
steam  pump,  one  air  compressor  of  250  ft.  per  min- 
ute capacity.  50  double  nozzle  hydrants,  8-in.  and 
ft-in.  valves  and  boxes,  about  6  miles  of  6  and  8  In. 
pipe.'  power  house  and  suction  reservoir  and  3  deep 
wells.     Henry  Miller,  Mayor. 

Mesa.  Ariz. — City  Clk.  J.  H.  I'omeroy  writes  that 
this  city  proposes  to  construct  water  works,  but 
plans  and  specifications  have  not  yet  been  completed. 

Krdfleld,  S.  D. — Bids  are  wanted  Aug.  29  for  ex- 
tending the  water   mains.     J.   S.   Huston,   City  And. 

HnHartl.  Wash. — (Mty  Clk.  J.  Murdock  writes  that 
it  Is  proposed  to  expend  $10,000  in  water  main  exten- 
sions.    O.  M.  Rankin,  Engr.  In  Charge. 
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Mo»ticeno.  Ifini*.— VI1Ub«  Rei-order  W.  J.  Thomp 
son  writes  that  bonds  to  the  amount  of  $10,000  were 
voted  Jul.T  29  for  water  works  and  ?-l,000  for  a  gas 
plant. 

PhUa<lilphia.  /n.— Bids  are  wnnted  Aug.  12  for 
boUdlnc  Lardner's  Point  pumping  station  at  the  Tor- 
reedale  miration  plsut.  Wni.  C.  Haddock,  Plr. 
Dept.  of  Pnb.   Wks. 

\yathi»ytom.  I),  c-  Illds  ar.-  \v:iniF<I  Sept.  li  foi 
fnmlshhig  30-ln.,  36-ln.  and  4S-ln.  cast-iron  water 
pipe  and  specials,  as  advertised  in  The  Kugiueeriug 
Record. 

WatcrvilU.  O. — illds  are  wanted  .■>uj».  1!»  for  con 
stmctlne  water  works,  as  advertised  in  The  Ensl- 
neerlng  Record. 

Charhgton.  ^'.  »'. — lids  are  wanted  b.v  the  .Ameri- 
can ripe  Mfg.  Co..  Philadelphia,  Pa.,  nutii  Aug.  15 
for  the  construction  of  a  combined  earth  and  timber 
crib  dam,  timber  lock,  2,000.000-Kal.  clear  water  basin 
and  a  10,000,000-gai.  setillnK  basin,  to  be  located 
alwut  11  miles  from  Charlostou.  as  advertised  In 
The  Engineering  Record. 

Ellcndale.  Minn. — Village  Kei-order  K.  .M.  Thomp- 
son writes  tliat  on  July  22  It  was  voted  to  con- 
struct water  works. 

iltadritlc.  fa. — The  t'ouncll  is  considering  the  ques 
tlOD  of  a  pure  water  supply,  but  deflnite  action  has 
not  yet  been  taken.  A.  O.  Pardee,  City  Clk.  W. 
\.   Doane,  City  Kngr. 

J/>«oM,  \la»ii. — liUIs  are  wanted  -Aug.  I;:  for  the 
purchase  of  $315,000  bonds  Issued  for  the  purchase 
of  the  property  and  rights  of  the  Milton  Water  Co. 
J.  Porter  Holmes,  Town  Treas. 

\orlh  Himitntiatl.  S.  \. — liids  are  wanted  by  the 
Town  Bd.,  until  .\ug.  18  for  furnishing  a  water  sup- 
ply for  Bre  purposes  to  the  Great  Neck  Water  Dlst., 
as  advertised  iu  The  Knglnoering  Record. 


'allz  Water  Wurks  t"o. 
H.    L.    Griffls,    Eugr. 


Jiev  Faltz.  .V.  1'. — The  New  1 
pcoposes  to  build   a   reservoir. 
in  Charge. 

.4«*rt-iUe,  A.  V. — City  Clk.  M.  \V.  Robertson  writes 
that  It  Is  proposed  to  Install  water  meters,  l^lds  will 
not  be  asked.  Iiui  meters  will  li  •  purchased  direct  from 
manufacturers   as   retiulrtd.      w  m.    Francis.    Nupt. 

Ea»t  Ituthtrfiiid.  X.  J. — Horo.  Clk.  Geo.  A.  Duncan 
writes  that  the  question  of  constructing  a  municipal 
water  and  light  plant  is  under  consideration.  W.  \V. 
Binning,   Councilman. 

Btoomington,  Wi». — Press  reports  state  that  a  water 
works  and  electric  light  plant  is  to  be  Installed  at 
once,  at  a  cost  of  $16,UO0. 

Elma,  Waah. — The  City  Council  has  decided  to 
bnild  a  reservoir  and  secure  a  new  water  supply. 

Fonda.  X.  Y. — This  village  has  voted  to  purchase 
the  system  of  the  Fonda  Water  W'orks  Co.  at  a  t-ost 
of  |3i«)00. 

tSulphur  Springs,  Tex. — Water  works  bonds  to  the 
amount  of  $20,000  were  voted  at  the  recent  election. 

Penngroci,  X.  J. — At  the  election  held  Aug.  j  a 
vote  was  taken  in  favor  of  the  issue  of  $3o,0U0  bonds 
for  Boro.  water  works  and  electric  light  plants. 

itutkogee,  Ind.  Tcr. — I'ress  reports  state  that  the 
contract  for  a  complete  water  works  plant  and  sewer 
system  has  been  let  by  this  city  to  Allan  lilock  & 
Cfo.,  of  St.  Paul,  for  $171,024.  The  work  Is  to  be 
completed  Jnne  15,  1903. 

Colby,  Wit. — The  construction  of  water  works  and 
an  electric  light  plant  is  said  to  t>e  under  considera- 
tion. 

Cadis,  Ky. — The  matter  of  establishing  a  water  sys 
tern  Is  said  to  t>e  under  consideration. 

H'oncicoc,  Win. — Henry  G.  Strong  Is  reported  to 
have  completed  estimates  for  the  $]0.(iuo  water  sys- 
tem, for  which  bonds  have  t>een  voted. 

Houston,  Tex. — The  Texas  Rice  Development  Co., 
of  Houston,  has  been  incorporated,  to  irrigate  lands 
In  Wharton  and  Brazoria  counties;  capltai  stock, 
$280,000.  Incoriwrators:  8.  J.  Johnson,  D.  C.  Ritchie, 
A.  C.  Wilkinson  and  G.  W.  liaber. 

Brookville,  O. — The  C<;uncll  has  passed  an  ordi- 
nance providing  for  the  issue  of  $24,000  bonds  for 
the  construction  of  water  works. 

Springfield.  O. — The  City  Council  has  concurred  In 
the  recommendation  of  Xfayor  Phillips  for  the  con- 
struction of  a  dam  at  the  water  works  pumping  sta- 
tion on  the  river,  and  Ua.-i  directed  the  City  Engr.  to 
prepare  plans  and  specitlcatlons  and  an  estimate  of 
the  cost  of  said  Improvement.  The  Mayor  has  been 
authorized  to  communicate  with  various  water  meter 
manufacrnrers  to  secure  prices,  with  a  view  to  adopt- 
ing a  milform  meter  system  ttiroughout  the  city. 

\arbtrlh.  /'<i.  — The  Town  Council  has  decided  to 
investigate  the  cost  of  establishing  municipal  water 
and  electric  light  plants. 

Ureal  FallM.  Uimt. — This  city  has  sold  $45.0mi 
water  bonds,  the  money  to  Ije  used  in  extending  the 
water  system  and  Installing  a  subsidiary  pumping 
plant. 

\etr  iMndon.  Wl». — At  the  elec-tlim  held  July  29  it 
was  voted  to  issue  |3S,000  bonds  for  water  works 
and  a  power  house. 

llaralMO.  H'l/i. — The  Baraboo  Water  Works  Co.  hav- 
ing refused  the  city's  offer  of  $85,000  for  Its  plant. 
It  Is  state<]  that  the  city  will  probably  take  steps  at 
once  for  the  construction  of  a  municipal  plant,  $60,- 
INKP  having  been  voted  for  same  some  time  ago. 

Hlorkton.  Cal. — The  stockholders  of  the  Stockton 
A  Mokelnmne  Canal  Co.  are  reported  to  have  voted 
»110.(XMi  to  enlarge  and  Improve  the  Woodbrldge  Ir- 
rigation system. 

I  thorn.  .V,  >'.  — Plans  for  the  dam  to  be  erected  In 
Six  Mile  Creek  by  the  Ithaca  Water  Works  Co.  are 
said  to  have  been  completed  and  submitted  to  Con- 
suiting  Engr.  Geo.  V.  Wisner,  of  Detroit,  Mich.,  and 
Frank  ('.  Osborn.  of  Cleveland.  O.,  for  approval. 

Wiiter,  Idaho.  — RoniU  lo  the  amount  of  $40,000  are 
reported  to  have  Ijc.ti  voted  for  water  works  and  an 
electric   light    plant. 


Manchester.   O. — A  committee  of  which   S.   S.   Alex-  Evanston.  III. — Comr.  of  Pub.   Wks.   J.  11.  Moore   Is 

auder  is   chairman,   Is  making  Investigations  with  a  preparing  plans  for  drainage  and  sewerage  of  entire 

view   to  Installing  water   works  and  an   electric  light  city.      Larger    portion    of    city    Is    now    sewered,    but 

plant  in  this  tO'.vn.  P'an  looks  to  future  growth,  also  to  relief  of  certain 

„,.        _                1     ,.1     .  trunk   sewers   now   overtaxed. 

Tucumcaii.     Acir     ilex. — The     Tucumcarl     l-.leclric 

Light   &   Water  Co.   has  been  incorporated  by   Alex-  Ltcfiance.    o.-Hlds    are    wanted    .'.iig.    13    for    con 

ander  D.  Goldenberg,  J.  .K.  Street,  C.  11.   Kankln  and  structlng  sewers  In   several  streets.     W.  H.    McCUn- 

others.    The  capital  Is  $10.0iKi.    The  hoadciuarters  are  tock,   City  Clk. 

at  Tucumeari.   Guadahme  .  .mnty.  ,^.^,,^,    j.^^.^.      ^.      ,.       ^,,„.    ^y^^.^^    ^^^    approved    the 

t'urmington.  Mn.  —  HUls  will  be  received  at  the  office  resolution  authorizing  the  Issue  of  $10U,000  bonds  for 

of  the  Mayor  until  Sept.  4  for  a  brick  pumping  sta-  the  repair  and  reconstruction  of  sewers  In  the  Boro. 

tlon;  2-H.-P.   boilers  and  tank;   a   .W-H.-P.   steam  en-  of  Manhattan. 

gine:    275,000-gal.    pumping   engine;   210  tons   of   pipe  ,,.     ,  .      ,          „     ,,       ,,, ,                           ,     ,          ...     , 

and  specials,   etc.,  as  advertised  in  The   Englneerliig  ^^ashm,Jto,l.  O.   r.—Kids  are   wanted   Aug.    30   for 

neeorfl                                                                       »             »■  constructing    sewers    In    the    Dlst.    of    Columbia,    as 

"^        •  advertised  In  The  Engineering  Record. 

J'ittsburg.  I'a. — I'res.  J.  I',  (irlmes.  of  the  Clinitlers  ,                   ,.                    •          .... 

Valley    Water   Co.    is   quoted    as    having    stated    that  ,    Hciissclavr    .\ .  1 .— ihe  I  ity  .■.ngr.  has  been  direct^ed 

plans  have  been  completed   for  a   new  pumping  sta-  to  prepare  plans  and  speciflcat  ons  for  sewers  to  be 

tlon,    which    the    conipanv    proposes    to   build    on    the  coustruoted  through  Nelson  and   Riverside  Avcs.   and 

Monongahela   River,     it   Is  stated  that  contemplated  Beimore  Pi. 

improvements  will  cost  about  $5,000,000.  Ludirick.    I'a. — Kids   will    be   received   by    the   Boro. 

East  Uii-rauol.   O.^The  I'd.  of  Water  Works  Trus.  Council   until   Aiig.    18   for  constructing  a   system   of 

Is  considering  the  installation   of   a   Alteration   plant  sewers    In   this   borough.     Specifications  may    be  ob- 

estlmated    to  cost  $50,000.  "'"<"!    "'  r^^^   g^''?    »'    «•!•;    Greeusburg    Storage    & 

Transfer    Co.;    R.    J.    Felghtner,    Boro.    Secy.;    J.    J. 

Greeley.    Colo. — Kay    Walters    Is  said   to   be  making  Neel,  Boro.  Engr. 

a  preliminary  survey  for  a  new  source  of  water  sup-  c     n.     a      .                  :» 

niv  for  thU  citv  Havre,    Mont. — Town   Clk.    S.    T.    Sanderson    writes 

piy  lor  luis  ciiy.  j^j^j  ^^  j^[y  21  It  was  voted  to  issue  $10,000  bonds 

Houma.  La. — D.  iVngers.  Town  Clk..  writes  that  bids  for  the  construction  of  a  sewerage  system. 

will  be  received  until  Sept.  9  for  constructing  water  .    „     ..      ,    ,,             ,.,           ,,„     ,,           ,,     ..■^,. 

works.     Cost   not    to    exceed   $27,000.     Geo.    C.    Mor-  ^'^'''*  .^"'/.''"A  <^2"'iTT^°*°  ,V"'v  U'^°il  S;    -^^ ''I'' 

gan    Engr     Chicago    III  m&n  writes  that  A.  B.  Alderson.  West  Hartford,  is  the 

■  Engr.  in  Charge  of  proposed  construction  of  sewerage 

Moline.  III. — The  Council   lia^  voted  to  adopt  plans  system  for  the    eastern  part  of  town.     Contracts  for 

and   specifications   of   D.    W.    Mead,   of  Chicago,    for  tnls    work    will    probably    be    let    this    season.     E.    T. 

water    works    Improvements,    which    provide   for    the  Stanley,  Chmn.  Bd.  of  Comrs. 

Installation  of  a  0,000,000  gal.  pump,  a  mechauical  „  ^  ^  ,^,^  ^  ^^,,,  ,,  „,  ^  .^  ,^  ^ 
Altering  plant,  settling  basin  and  clear  water  basin  Canton,  O.— City  Engr.  Philip  H.  Weber  writes  that 
of  5.000,000-gal.  capacltv.  Estimated  cost,  $70,000.  the  tollowing  bids  were  opened  Aug.  4  for  the  con- 
struction of  sanitary  sewers  in  Dlst.  No.  1  ;  a,  Sec- 
Toledo.  O. — Local  press  reports  state  that  the  tlon  1,  including  4,430  ft.  IS-ln.  pipe,  18  manholes. 
Water  Works  Bd.  Is  receiving  bids  for  300  tons  of  etc.  ;  b.  Section  2,  including  750  ft.  15-ln.  and  3,220 
pipe.  ft.  18-in.  pipe.  15  manholes,  etc.  ;  c,  Section  3.  Includ- 

,,.„,,     »■     , A    ,.„,.tificate   iif    mersjei-    and   consoll-  '°S  1,520  ft.   10-in.,  750  ft.   12-ln.  and  1,500  ft.  15-iu. 

daU^rha^  been  ^led^by'thrA^nTfter  c!^  and  "hi  Plpe.  14  manholes    etc. ;  M    A    Talbott  &  Co     Logans- 

Wall   Water   Co.,    which    were  reincorporated  as    the  ?."''%  a'l,;  VT,t;;fli',in*Vr  st  «i.yi«nVv^^^ 

Monmouth  Water  Co.      The  capital  stock  of  the  new  '.l°?-i'^„^i'"'/^"f  "^  ."Ja&o     fl  '    «  'ss  IJi     h'  llqst     ^ 

corporation  is  $1,000,0000.      The  ofBcers  and  directors  JJ.<',y??<^y    *   ^°^'^^°,\^%S'h     h*l^  c4    .  \Afii    '^ 

chosen  for  the  first  year  are:  Pres.,  Oliver  H.  Brown,  *'^.«''"  •  ^' ■  ^-  ^ '^ro.  Canton,  O.,  6  $0,623,  c  $5,918. 

of  Spring  Lake:   Vlcc-l'res.,  Cecil  Campbell  HIgginS,  (ianford.  Me. — Town  Clk.  W.  H.  Wood  writes  that  a 

of  Bedford,  N.  Y.;  Secy.,  James  Steen,  of  Batontown;  survey  has   been  made  for  a  sewerage  system,   but   It 

Treas.,    Henry    Campbell,   of  Eatontown,    and  Jasper  yv-m  not  be  built  at  present. 
IJrav,    of   Point   I'leasant. 

Mt.    Clemens,    Midi. — City    Clk.     Henry    C.    Benton 

SEWERAGE  AND   SEWAGE    DISPOSAL.  writes  that  a  brick  sewer  Is  to  be  built  In  Church  St.; 

probable  cost,   $2,000. 

liurUnqton.    la. — City    Engr.    Kmmet    Steece    writes  r      i  t      ,    m          »r           t-<    >«    c^.                ...      ..x.   ..  ^i 

that  %  of  a  mile  of  8' to  4-ln.  pipe  sewer  and  about  Lockhart,  Tex.— Mayor  E.  M.  Storey  writes  that  the 

■'  miles  of  tile  sewers  will  soon  be  ordered  contract    for    constructing    a    sewerage    system    (bids 

.  miics  01  tue  sewers  win  soon  oe  oruercu.  opened  July   23)    has  been  awarded  to   T.    S.   Hodges, 

Dunkirk.   N.    Y. — Asst.    City    Engr.    H.    A.    Ilolstein  of  Gonzal.-s,  Tex.,  for  $3,150.      The  contract  calls  for 

writes    that   bids   for   the    Roberts   Road   sewer    will  3.450   ft.  of   10  to  8-ln.  pipe    sewers,  10  manholes,    4 

not  be  opened   before  Aug.    16.     The  sewer  Is   to  be  catch  basins  and  1  Aush  tank  ;  cut  to  average  6  ft.  in 

about  1  mile  in  length  of  tile,  20-ln.  depth  and  be  excavated  in  black  earth  and  gravel. 

.4(c/ii«on,  Kati. — City  Engr.  Fred  Giddlngs  writes  that  the  following  bids  were  opened  July  7  for  the 
construction  of  sewers  In  Dlst.  C,  South  Atchison :  Bidders — A,  Hanley,  McGuIre  &  Wise,  Leavenworth, 
Kan.;  B,  Rackllffe  &  Gibson,  St.  Joseph,  Mo.  (contract  awarded)  ;  C,  Chas.  Crawford,  Atchison;  D,  W.  W. 
Cook  &  Son,  Junction  City.  Kan.  : 

Items  and  Quantities. 

Pipe  sewers :  A                           B                            C                                D 

0-ln.,  9  ft.  depth,  60  ft $.25                      $.31                       $.31^                    $.32 

8-in.,  5  ft.  or  less,  210  ft .28                        .26                          .26%                      .27 

8-ln.,  5  to  7  ft.,  2,549  ft .30                        .30                         .32%                      .31 

8-ln ,  7  to  0  ft,  7,664  ft .40                        .35                          .35y»                      .33 

8-ln.,  9  to  11  ft.,  6,828  ft .43                        .40                         .44                 -       .37 

8-in.,  11  to  13  ft.,  3,002  ft .49                        .43                         .44%                      .46 

8-ln.,  13  to  15  ft.,   1,773  ft .53%                    .53                         .55                          .53 

8in.,  15  to  17  ft.,  610  ft .63                        .60                          .65                          .54, 

s  in.,  17  to  19  ft.,  120  ft .75                        .70                         .75                         .63 

8-in.  curves,  extra,  2 .50                      .50                        .50                        .54 

8  in.  Ya,   extra,   607 .75                        .35                          .35                         .42% 

Pipe  sewers  : 

10-In.,  5  ft.  or  less  depth,  100  ft .36                        .33                          .35                          .30 

10-in.,  5  to  7  ft.,   100  ft .38                        .36                         .38                         .34 

10-In.,  7  to  9  ft.,  364  ft .40                        .41                          .42                         .42 

10-ln.,  9  to  11  ft.,   200  ft .43%                    .44                         .45                          .44 

10-In.,  11  to  13  ft.,  100  ft .50%                     50                         .50                         .52 

10-ln..  13  to  15  ft.,  82  ft .63                        .60                          .60                          .83 

10-ln.  Y  junctions,  extra,  13 .85                        .45                          .46                         .43 

12-ln.   pipe  sewer,  8%  ft.  depth,  105  ft .60                        .51                          .73                         .54 

12-ln.  Y's,  extra,  11 .95                        .60                          .60                          .58 

12-ln.  curves,  extra.  2 1.40                    1.00                        .55                        .96 

15-ln.  pipe  sewer,  11.75  ft.  depth.  40  ft .95                        .80                          .84                         .81 

1 8-ln.  pipe  sewer,  9.50  ft.  depth.  1,849  ft 1.20                    1.00                      1.00                      1.03 

18-ln.    Ys,   extra.   34 2.00                      1.23                       1.20                       1.33 

18-in.  curves,  extra,  12 2.00                    2.00                      1.45                      2.08 

24-in.  pipe  sewer,  12.4  ft.  depth,  560  ft 2.80                     2.00                       2.10                       2.13 

24-in.  Vs.  extra,  5 4.00         2.80         2.00         2.80 

24-In.  curves,  extra,  10 ■ 4.60        4.30        .4.30         4.36 

6-in.    slants.    73 ,30                        .35                          .35                         .35 

Pipe  sewer  manholes,  10.1  ft.  deep,  55 45.00                   40.00                     40.00                     42.00 

Brick  sewer  manholes,   13.3  ft.  deep,  9 40.00                   30.00                     30.00                     33.00 

Lamp  holes,  9.8  ft.  deep,  14 7.50                      8.00                       7.50                       8.50 

Flush  pipes,  9.6  ft.  deep,  49 7.50                      7.30                       7.50                       7.60 

Catch  basins  : 

No.  1,  4  ft.  deep.  24 10.50                   18.00                     18.00                     20.00 

No.  2,  4  ft.  deep,  3 19.50                   20.00                     20.00                     24.00 

So.  3.  4  ft.  deep.  2 26.00                   24.00                     24.00                     26.00 

No.  4,  4  ft.  deep,  2 27.00                   28.00                     28.00                     29.50 

No.  5,  4  ft.  deep.  1 : 31.75                   30.00                     31.00                     31.10 

Brick  sewers : 

32-In.,  1%  rings,  9.7  ft.  depth,  354  ft 3.3S                     3.20                       3.35                       3.49 

3.3-in.,  1%  rings,  10.5  ft.  depth.  353  ft 3.48                     3.50                       3.60                       3.64 

36-ln.,  1%  rings.  9.9  ft.  depth,  349  ft 3.66                     3.60                       3.65                       3.67 

42-ln.,  2  rings,  13.4  ft.  depth.  401  ft 4.39                     4.44                       4.45                       4  67 

44-ln.,  2  rings,  6.5  ft.  depth.  386  ft 4.87                      4.80                       4.65                       4.90 

46-ln.,  2  rings,  4.4  ft.  depth.  715  ft 5.43                      4.40                       4.85                       4  50 

72-in..  2  rings,  2  ft.  depth.  356  ft 6.43                     6.60                       6.80                       6.66 

Relay  brick  pave,  on  sand.  1  course.  741  lln.  ft .10                      .20                        .18                         23 

Relay  brick  pave,  on  sand.  2  course,  487  lln.  ft .25                        .25                         .23                           29 

Relay  brick  pave,  on  concrete.  1  course,  445  lln.  ft.  . .  ,  .26                        .60                           60                           52% 

Relay  sidewalks,  brick,  3,1!53  lln.  ft .25                        .20                         .10                           25% 

Relay  sidewalks,  stone  or  cement.  360  lln.  ft .49                      .33                        .34                         37 

Concrete  paving  old  culvert.  331  sq.  yds .37%                     40                           60                           67% 

Embankment,   2,679   cu.   yds 2.90                     2  40                       2  25                       2  75 

Rock  excav.,  extra,  1.963  cu.  yds 6.18                     5.75                       6  00                       750 

Cement  concrete,  186  cu.  .yds 4,85                    5.00                      5.00                      5*50 

Rubble  masonry,  33  cu.  yds 35.00                  25.00                    22.00                    20  00 

Lumber,  5  M.  ft.  B.  M 2.15                      2  00                       2  50                       3  25 

Totals $42,966               $38,707                 $40,()28                    $41,325 

Note. — The  price  for  curves  and  Junctions  each  is  In  addition  to  the  price  per  lln.  ft,  for  sewer  Em- 
bankment Is  for  filling  over  shallow  sewers.  The  price  per  cu.  yd.  for  rock  excavation  is  in  addition  to  the 
price  per  ft.  for  sewers  In  earth  Excavation  Is  geneiallv  In  clay,  excepting  for  brick  sewers  44  In  In 
diameter  and  over,  which  are  laid  In  rock  bed. 


Aug.  9,  1902. 


Lansina.  Mich. — City  Engr.  II.  A.  Collai-  writes  that 
plans  for  sewers  in  tlie  1st  and  5tli  Wards  call  for 
most  of  the  work  In  brick  from  28x42  in.  to  4Sx72 
in.,  egg  shaped,  with  some  8  and  lOin.  pipe.  In  all 
7,600  ft.      Estimated  cost,   $23,000. 

Hostoii.  .l/axd.-Siiiit.  (if  Streets  .las.  Doncivan  will 
receive  bids  until  Aug.  20  for  furnishing  and  install 
ing  6  boilers  of  185  lbs.  working  pressure,  al  the 
sewer-division  pumping  station.  Calf  pasture,  for  the 
•new  72,000,000  gal.  pump.  A  bond  of  $10,000  is  re 
quired  and  a  certified  check  of  $1,000  must  aeiom 
pany  each  bid.  The  boilers  are  to  be  of  the  hori- 
zontal, underflred  return  tubular  type,  having  a 
length  of  about  18  ft.  oVi  Ins.  over  all,  and  a  least 
Internal  diameter  of  shell  of  78  ins.  Everything  for 
building  and  Installing  the  boilers  is  to  be  furnished 
by  the  contractor  excepting  the  steel  plates  for  the 
boiler  proper,  which  will  be  supplied  by  the  citv  of 
Boston.  The  boiler  must  be  tested  before  painting  by 
water  pressure  to  30O  lbs.  per  sq.  In.  E,  D.  Leavitt, 
of  Cambridge,  Mass.,  is  Consulting  Engr.;  work  must 
be  completed   by  Jan.  25,  1903. 

Sterling,  III. — Press  reports  state  that  steps  are 
being  taken  to  establish  a  sewer  system  at  a  cost  of 
$20,000. 

St.  Louis,  Mo. — Kids  will  be  received  by  the  IJd. 
of  Pub.  Improv.  until  Aug.  15  for  constructing  a 
joint  district  sewer  in  Tower  Grove  Joint  Sewer 
Dist.,  embracing  2,260  ft.  of  12.5x15  ft.  brick  and 
concrete  sewer,  with  all  necessary  appurtenances,  and 
for  constructing  joint  district  sewers.  In  Uock  Spring 
Joint  Sewer  Dlst.,  embracing  570  ft.  of  10x12  ft.  brick 
and  concrete  sewer,  and  1,020  ft.  of  10.5  ft.,  310  ft 
of  10  ft.,  1,540  ft.  of  8  ft.  and  1,630  ft.  of  7.6  ft. 
brick  sewer,  with  all  necessary  appurtenances. 
Hiram  Phillips,  Prea. 

Wasliinj/ton,  D.  C. — The  Dist.  Comrs.  have  ordered 
a  trunk  sewer  laid  in  13th  St.  S.  W.  at  an  estimated 
cost  of  $7,960. 

Jersey  City,  N.  J. — The  Finance  Com.  has  granted 
the  request  of  the  Street  and  .Water  Bd.  for  the 
following  appropriations:  $15,118  for  sewer  system 
In  Belmont,  Gardner,  Montlcello  and  Jewett  Aves. ; 
$20,000  for  relief  sewer  In  Division  St.;  $4,950  for 
relief  sewer  in  Ocean  Ave.;  $5,635  for  relief  sewer  in 
Harrison  Ave.,  and  $1,660  for  relief  sewer  In  Hen- 
derson St. 

York.  Pa. — Local  press  reports  state  that  an  ordi- 
nance providing  for  the  establishing  of  a  complete 
sanitary  sewer  system  is  about  to  be  introduced  in 
the  Councils. 

Georyetown,   S.    V. — Sec    "Water." 

Hartford.  Conn. — Kids  are  wanted  .\ug.  13  for  con- 
structing Albany  Ave.  and  Blue  Hills  sewer  system, 
estimated  to  cost  $.'i3  000 :  also  branch  of  intercept- 
ing sewer  and  New  Park  Ave.  sewer  system,  esti- 
mated to  cost  $6,400;  also  a  sewer  In.  Tremont  St. 
and  across  private  lands  to  Smith  St.,  estimated  to 
cost  $2,700.     Joseph  Buths,  Pres.  Bd.  St.  Comrs. 

Brooklyn,  \.  Y. — Bids  are  «auted  by  J.  Edw.  Swan- 
strom,  Boro.  Pres.,  until  Aug.  20  for  furnishing  ma- 
terial and  constructing  a  sewer  in  Bedford  Ave. 
Engr.'s  estimate  of  the  work  is  as  follows  :  O.TOo  lln. 
ft.  of  36  to  96-ln.  brick  sewer;  510  lln.  ft.  of  12,  15 
and  18-in.  stoneware  pipe  sewer,  60  manholes,  etc. 

Ft.  UnclUnv,   Minn. — See    "Government   Work." 

Monticvllo,  Ind. — It  Is  stated  that  bids  are  wanted 
Aug.  19  for  extending  the  Washington  St.  sewer. 
Webb  P.   Bushnell,   City  Engr. 

Hawkcsbury,   Out. — The    citizens   have   voted   in   fa- 
"  vor   of    the    expenditure   of   $53,000   for  a    sewerage 
system. 

Winnebayo  City,  Minn. — Loweth  &  WoltE.  of  St. 
Paul,  have  been  engaged  to  make  a  survey  and  pre- 
pare plans  for  a  system  of  sanitary  sewerage.  J. 
Adams  Armstrong,  Village  Recorder. 

Ferry,  fa. — Business  men  of  this  place  are  stated 
to  have  pledged  $7,000  toward  the  construction  of  a 
sewerage  system. 

Loudonrille,  O. — The  City  Council  has  been  peti- 
tioned by  property  owners  to  construct  a  sewer  sys- 
tem. V 

Muskogi^e,   Ind.    Ter. — See    "Water." 

FarU,   III.- — Bids   will    be   received   by   Z.    T.    Baum, 
■  Pres.  of  the  Bd.  of  Local  Improv.   until  Aug.  14  for 
constructing  ."),000  ft.  of  8  and  10  in.  sanitary  sewers. 
as  advertised  in   The    Engineering  Record. 

Feoria,  fll. — Bids  are  wanted  by  the  lid.  of  Local 
Improv.  until  Aug.  21  for  furnishing  material  and 
constructing  the  Persimmon  St.  sewer  system.  Ap- 
proximate estimates  of  the  work  are  as  follows:  420 
lln.  ft.  of  2  ft.  2  In.x3  ft.  3  in.,  430  ft.  of  2  ft.  6  in.x 
3  ft.  9  in.,  425  ft.  of  2  ft.  10  in.x4  ft.  3  In.  and  440  ft. 
of  3  ft.x4  ft.  6  In.  brick  sewer;  6,610  ft.  of  8  to  20  in. 
pipe  sewer,  38  storm  water  inlet  and  26  manholes. 
E.  A.  Furry,  Chmn. ;  M.  E.  Beasley,  City  Engr. 

Flainflcld,  .V.  J. — Local  press  reports  state  that  bids 
will  be  received  by  the  Common  Council  until  Sept.  2 
for  constructing  a  system  of  sewers  In  the  West  End 
of  the  city. 

Omaha,  S<:h. — <'lty  EngT.  Rosewater  has  plans  for 
a  new  roadway  and  sewerage  system  to  be  established 
in  tUe  northwestern  part  of  the  city. 

Dunmorv.  f'u. — Sewer  bonds  to  the  amount  of  $35,- 
000  have  been  sold  by  this  Boro. 

(Urard.  O. — The  .Mayor  has  been  authorized  by  the 
Village  Council  to  secure  the  services  of  an  engineer 
to  plan  for  the  i)ropo3ed  sewerage  system. 

Katon,  C'oro.---The  Special  Sewer  Com.  has  reported 
to  the  Town  Bd.  that  the  estimated  cost  of  a  sewer 
system  is  $9,000. 

Cincinnati,  (). — City  Engl'.  Stanley  reported  to  the 
Bd.  of  Pub.  Service  that  the  proposed  sewer  In  8th. 
Wells  and  McPhcrson  Sts.  on  Price  Hill  will  cost 
$18,970. 
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Prooidence,  /.'.  /.—The  Special  Com.  of  the  City 
Council  is  said  to  have  completed  arrangements  for 
the  construction  of  a  48-ln.  brick  sewer  from  Black- 
stone  Boulevard  to  Seehonk  River. 

West  Seneea,  \.  Y.  —  It  is  proposed  to  <'(»nsti*>i('t  a 
sewer  estimated  to  cost  $30,000  to  drain  the  land  east 
of  the  steel  plant. 

I.ou-ir  iterion,  Fa. — The  f(dlowlng  bids  are  stated 
to  have  been  received  for  sewering  Lower  Merlon 
Township:  From  Bryn  Mawr  to  Ardmore— David  Peo- 
ples, Philadelphia,  $60,870;  Jos.  McGlathery,  Phila- 
delphia. ¥7.>.!)..2  ;  Ccutr  &  .Morehead.  *i6,838.  Hala 
$00,328.  Ardmore— Gill  &  Co.,  Philadelphia,  $18,732; 
R.  H.  Johnson,  Wayne,  $23,179;  Acuft  &  Morehead, 
$21,006.  Ardmore  to  Rosemout— Land  &  Co.,  Phila- 
delphia, $74,902;  Acuff  &  Morehead,  $76,838.  Bala 
to  Overbrook— David  Peoples,  $83,006;  T.  V.  Reilley, 
Philadelphia,  $S8.15;{;   Acuff   &  Morehead,  $71,016. 

Delruy,  ,\ficli. — Sewer  bonds  to  the  amount  of  $6.),- 
000  have  been  sold  by  the  Village  Council. 

A'eie  York,  A'.  1'. — Bids  will  be  received  until  Aug. 
18  by  Louis  F.  Haffen,  Pres.  of  Bronx  Boro.,  for  con- 
structing sewers  In  numerous  streets.  Engr.'s  esti- 
mate of  the  work  is  as  follows:  14,235  lln.  ft.  of  12 
to  18-in.  pipe  sewers  ;  40  ft.  of  3-f t.  6-in.  ;  225  ft.  of 
3Sx50-ln.,  223  ft.  of  34x461n.  and  1,125  ft.  of  26x36- 
in.  brick  sewers. 

Clinton,  la. — Local  press  reports  state  that  the 
contract  is  about  to  be  let  for  the  construction  of  a 
combined  storm  and  sanitary  sewer  on  Margaret  St. 

BRIDGES. 

Washington,  D.  C. — The  War  Dept.  has  appr<ived 
plans  submitted  by  the  Bd.  of  Engr.  Officers,  for 
a  bridge  to  be  built  across  Potomac  River,  which  will 
take  the  place  of  Old  Long  Bridge.  Appropriation, 
$996,000.  The  structure  is  to  consist  of  11  3pau.s, 
each  216  ft.  long,  and  1  revolving  draw  span,  29j 
ft.  long.  It  is  to  have  a  double'  track  for  electric 
cars,  granolithic  sidewalks  and  an  asphalt  driveway. 

IHltsboro,  Tij-. — Three  steel  bridges  are  reported  to 
have  been  washed  away  by  the  freshets. 

McKetsport.  1  a. — The  Common  Council  has  ap 
proved  the  ordinance  appropriating  $7,440  toward  the 
construction  of  a  viaduct  at  Versailles  Ave. 

Zanesrille,  O. — F.  M.  Towusend  is  stated  to  have 
secured  the  contract  to  repair  3d  St.  bridge,  for 
$5,950. 

White  House,  Ky.~-V.  1.  Cabell,  Engr.  of  Construe 
tlon  of  the  Chesapeake  &  Ohio  Ey.  Co.,  has  applied 
to  the  War  Dept.  for  permission  to  construct  a 
bridge  across  the  Levisa  Fork  of  Big  Sandy  River, 
about  6'/4  miles  above  White  House. 

Uarbirtun,  O. —  Win.  A.  .lolinston  is  said  to  be  in 
terested  in  the  building  of  a  viaduct  across  the  canal 
at  Tuscarawas   St. 

Lorain,  O. — I'ress  reports  state  that  the  Erie  R.  It. 
Co.  will  build  a  bridge  in  this  city,  to  be  120  ft.  long, 
and  cost  about  $100,000. 

Milfiinrille,  Fit. — C.  H.  Reimard,  of  Bloomsburg,  i.s 
stated  to  have  secured  the  contract  to  construct 
a  bridge  across  Susquehanna  River,  at  Milllinvllle, 
for  $93,985. 

Columbus,  O. — Local  press  reports  state  that  the 
Pennsylvania  H.  R.  Co.  has  filed  plans  and  specifica- 
tions for  a  steel  bridge,  which  will  replace  the 
present  bridge  across  Scioto  River.  Estimated  cost 
$125,000.  H.  R.  Leonard,  Engr.  of  Bridges,  Phila- 
delphia,  Pa. 

Dyersville,  fa. — The  lid.  of  Superv.  has  vott'd  to 
expend  $5,000  for  the  construction  of  a  bridge  across 
Maquoketa  River,  in   this  city. 

Brattleboro,  ^'t. — The  Comrs.  appointed  by  the 
towns  of  Brattleboro  and  Hinsdale  (N.  H.)  have,  ac- 
cording to  reports,  awarded  the  contract  to  con- 
struct a  steel  bridge  connecting  the  2  towns,  to  the 
United  Construction  Co.,  of  Albany,  N.  Y.,  for 
$35,000. 

ffiyrnellsville,  A.  1'. — Damage  amounting  to  $50,000 
is  reported  to  have  been  done  by  the  recent  freshets 
to  bridges  aBd  highways  in  Canfsteo  township. 

Suringfield,  III. — Plans  and  specllications  are  re- 
ported to  have  been  received  for  the  proposed  via- 
duct to  be  constructed  by  the  Chicago  &  Alton  R.  R. 
at  Eastman  Aye. 

A'cir  Florence,  /*«. — I'he  citizens  are  considering 
the  question  of  accepting  the  offer  of  the  Pennsyl- 
vania R.  B.  Co.  to  construct  either  a  funnel  or  bridge 
at  Ligonier  St.     Probable  cost  of  work  $20,000. 

Perryvillc,  Ark. — It  Is  stated  that  bids  will  be  re 
celved  Aug.  20  for  building  a  steel  bridge,  280  feet 
long,  over  Fourche  River.     A.  F.  Leeghn,  Co.  Judge. 

Houston,  Tex. — Local  press  reports  state  that  bids 
will  be  received  by  the  Co.  Judge  until  Aug.  14  for 
constructing  a  steel  bridge,  with  wooden  flooring, 
across  Harris  Bayou,   at   Main   St. 

Westchester,  Fa. — It  is  proposed  to  build  a  stone 
arch  bridge  over  Pigeon  Creek  in  East  Coventry 
Township,  Chester  Co.,  and  speciflcations  tor  same 
are  being  prepared  by  the  Co.   Comrs. 

.San  Jose,  Cat. — Tlids  are  wanted  bv  the  Santa 
Clara  Co.  Bd.  of  Superv.,  Henry  A.  Pfister,  Clk., 
until  Aug.  18  for  constructing  a  steel  bridge  or  a 
concrete  bridge  over  Camendero  Creek  on  the  Mon- 
terey Road. 

lirooklyn.  A'.  Y. — Boro.  Pres.  Swanstrom  has  re- 
ported to  the  Bd.  of  Estimate  &  Apportionment  In 
favor  of  building  a  $160,000  bridge  across  Oowauus 
Canal  at  Hamilton  Ave. 

.Morgan.  I'ex. — -Press  reports  state  that  2  i'-on 
bridges  on  the  Texas  Central  B.  R.,  between  this 
city  ar.4  Fowler,  have  been  washed  away  by 
freshets. 
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Binghamtan,  AT.  y. — Bids  are  wanted  Aug.  19  for  a 
bridge  to  cross  Park  Creek  at  Cross  St.  I.  C.  Hull. 
City  Clk. 

.Ippleton,  Wis'. — City  Engr.  ('has.  VInal  Is  reported 
to  be  preparing  plans  for  a  stone  bridge,  which  It  Is 
proposed  to  build  in  place  of  the  John  St.  structure. 

I  tita.  A.  )  .-  The  Owego  Tiidge  Co..  Owego.  Is 
stated  to  have  received  the  contract  to  constmct  a 
bridge  at  Hancock  St.  for  $0,822. 

IndianatKilix,  /«(/.-  It  Is  staled  that  the  l,ake  Krle 
&  Western  It.  R.  will  construct  an  iron  bridge  across 
White  River,  in  this  city.  G.  C.  Cleveland,  Asst. 
to  Ch.  Engr.,  Indianapolis. 

SiniiHs.  Man. — The  liy  law  to  raise  $S,0Oil  for  thfl 
building  of  a  bridge  In  this  city  Is  reported  to  have 
carried. 

Farkcrsburg,    W.   Va. — Sec  "Electric  Railways." 

Santa  /.'«»«.  Cal.  -The  San  Francisco  Bridge  Co.  Is 
stated  to  have  submitted  the  lowest  bid  for  building 
a    bridge    across    Russian    River,    at   Markham's,    at 

$28,350. 

Tarcntum.  Fa.. — The  Tarentum   St.   Ky.  Co.  has  ap 

Eiled    to   the   Council  for  permission  to   construct   a 
ridge  at    Ross  St. 

Youugstown.  <).  -  Co.  En^r.  Geo.  .Montgomery  is  pre 
parlng_plans  for  a  bridge  to  be  built  at  Mahoning 
Ave.      Probable  cost  $130,000. 

Reports  state  that  the  Pittsburg  &  Lake  Erie  K. 
R.  Co.  has  completed  plans  for  a  steel  bridge,  to  be 
built  in  East  Youugstown;  estimated  to  cost  $100,000 
J.   A.  Atwood,   Ch.   Engr.,  Pittsburg,  Pa. 

fndianupnlis,  Ind. — Bids  will  be  received  by  the  Bd. 
of  Co.  Comrs.  until  Aug.  15  for  constructing  arch 
culverts  on  KIssell  road,  In  Pike  Township  ;  for  con- 
structing roadway  approaches  to  bridge  over  SwaUp 
Branch,  on  Seerfey  road ;  for  constructing  an  arch 
culvert  on  Seerley  road.  In  Decatur  Township ;  for 
constructing  an  arch  culvert  at  Intersection  of  Shelby- 
vllle  and  Bunker  11111  roads,  in  Franklin  Township. 
Bids  will  also  be  received  until  Aug.  29  for  construct- 
ing a  bridge  across  Pleasant  Run,  on  East  New  York 
St.     Harry  B.   Smith,  Co.   And.  .. 

Chicago,  III. —  See  "Government  Work." 

riiree  Itivcrs,  Mich. — The  proposition  to  raise  $15- 
000  to. build  a  bridge  across  St.  Joseph  River  Is  re- 
ported to  have  carried  at  the  recent  election. 

Boston,  Mass. — City  En^r.  Jackson  will  soon  let  the 
contract  for  the  construction  of  the  3  remaining  ma- 
sonry piers  for  Broadway  bridge  over  Fort  Point 
Channel,  two  of  the  piers  being  at  the  channel  and 
one  at  the  S.  Boston  shore  end  of  the  bridge.  About 
40  of  the  50  plans  of  the  steel  work  for  the  super- 
structure ara  llnished.  These  arc  exclusive  of  the 
draw.     The  appropriation  for  the  bridge   is  $375,000. 

The  Metropolitan  Water  &  Sewerage  Board  Is  stated 
to  have  awarded  the  contract  for  building  steel  bridges 
on  the  line  of  the  central  Mass.  system  of  the  Boston 
&  Me.  R.  R.,  which  is  being  relocated  In  Berlin  and 
Clinton,  to  the  American  Bridge  Co.,  of  Xew  York. 
for  $91,450. 

.Itron.  O. — The  construction  of  a  bridge  at  Cuya 
hoga  St.  la  contemplated. 

St.'  Claries,  til. — An  agreement  has  been  reached 
between  the  city  and  the  Elgin,  Aurora  &  Southern 
Traction  Co..  whereby  the  J'ractlon  Co.  is  to  con- 
struct a  $26,000  concrete  bridge,  and  the  city  Is  to 
pay  $12,000  toward  the  cost. 

.\rmour.  S.  I). — Bids  will  be  received  by  John  W. 
.McKee.  Co.  And.,  until  Sept.  1  for  furnishing  ma 
terlal  and  constructing  3  steel  wagon  bridges. 

/  urker.  S.  I). — Local  press  reports  state  that  bids 
will  be  received  by  the  Co.  Comrs.  until  Sept.  3  for 
constructing  a  70-ft.  steel  bridge.  Jos.  J.  Waltner 
Jr.,   Co.   And. 

PAVING  AND  ROADMAKING. 

Muskegon,  Mi<h. — Final  estimates  place  the  total 
cost  of  paving  Lake  St.  at  $33,193. 

St.  Joseph,  Mo. — The  House  of  Delegates  has  passed 
ordinance  providing  for  the  macadamizing  of  Dewey 
Ave.  and  the  repaying  with  brick  of  a  portion  of 
9th  St.  A  resolution  has  also  been  adopted  by  the 
House  of  Delegates  directing  the  City  Engr.  to  test 
the  relative  merits  of  brick  and  asphalt  as  paving 
material. 

South  Bristol,  A.  V. — This  town  Is  to  be  bonded  to 
the  amount  of  $12,000  for  the  repair  of  roads  and 
bridges  damaged  by  recent  storm. 

Oneida,  A.  1  — City  Engr.  Wellington  U.  Vedder 
writes  that  bids  will  be  received  by  this  city  until 
Aug.  21  for  39,000  sq.  yds.  of  vitrified  brick  pavement 

fieavemeorth,  Kan. — About  22  blocks  on  Broadway 
will  soon  be  paved  with  asphalt. 

Marshall,  Mich. — The  proposition  to  Issue  $25.00ii 
bonds  for  brick  paving  Is  reported  to  have  carried. 

Cincinnati.  O. — The  Bd.  of  Pub.  Service  has  ap- 
proved specifications  for  the  Improvement  of  Oregon 
St.,  partly  with  brick  and  partly  with  boulders.  Esti- 
mated cost,   $14,020. 

Charleston.  IP.  1  «. — The  Citv  Council  is  reported  to 
have  awarded  contracts  for  about  60.000  yds.  of 
paving  to  Pfatr,  Ringwald  &  Smith,  of  Chllllcothe,  O.. 
their  bids  ranging  from  $1.46  to  $1.66  for  Requital 
block  and  $1.4o  to  $1.70  for  Kanawha  block;  curbing 
at  55  cts.  for  Kentucky  blue  stone  or  57  cts.  for 
Berea  stone.  The  total  contract  Is  said  to  amount 
to   over  $100,000. 

.\uburn.  .V.  V. — The  contract  for  paving  South  St. 
with  asphalt  has  been  awarded  by  the  Common  Coun- 
cil to  Warner-Qulnlan  Asphalt  Paving  Co.,  of  Syra- 
cuse, at  $1.84%  per  sq.  yd.     Total,  $31,365. 

.\shland.  Wis. — Press  renorts  state  that  Second  St. 
Is  to  be  paved  with  asphalt  at  once. 
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Three  Rirm.  Mich. — The  proposition  to  issue  ?24,- 
000  bonds  for  JMtTlns  Flint  Are.  and  St  Joseph  St 
is  reported  to  haTe  carried  by  a  large  majority. 

( Mriiinuti.  o. —  Kids  are  wauted  Aug.  -!>  for  the 
improTement  of  Taylor  Are.  by  grading,  curbing  and 
MtTlng  with  brick.  Robt  AlUson,  Free.  Bd.  of  Pub. 
S«rTlce. 

wmiaiMfiiurt,  I'a. — lirandon  I'aili  Commisxion  will 
receive  bids  until  Aug.  20  for  about  2,600  sq.  yds. 
of  macadam  pavement  Plans,  etc.,  can  be  seen  at 
the  office  of  Frederic  A.  Snyder,  City  Engr.,  Williams- 
port 

n'ashimytun.  D.  V. — The  contract  for  paving  with 
sheet  asphalt  (bids  opened  July  26),  has  been  awarded 
to  the  Barber  Asphalt  PavluK  Co.,  at  $1.56  per  sq. 
yd.,  and  the  contract  for  asphalt  blocl^  paving,  bids 
opened  at  the  same  time,  has  been  awarded  to  the 
Washington  Asphalt  Block  &  Tile  Co.  For  bids  re- 
ceired  see  The  Engineering  Record  of  Aug.  2. 

Worcester,  Uasa. — The  ct*ntract  for  furnishing  550,- 
000  granite  paving  blocks  has  been  awarded  to  Morse 
&  Kigan,  oTMontpeller,  Vt,  at  $1.45  per  yd. 

Crookaton,  Minn. — A  resolution  before  the  Council 
provides  for  the  paving  of  about  33  blocks  of  resi- 
dence streets  with  graiiite  macadam. 

t'oMroe  Point,  L.  I.,  X.  1'. — I'resident  Cassidy.  of 
Queens  Boro.,  is  said  to  be  in  favor  of  asphalting  13tb 
St.,  the  main  thoroughfare  of  College  Point.  Esti- 
mated cost.  $22,000. 

Det  Maine*,  la The  City  Council  has  passv^d  over 

the  Ifayor's  veto  a  resolution  to  pave  East  Walnut 
St  with  asphalt  about  20,000  yds. 

H»col»,  Aeft.- — City  Ener.  Campen's  plans  and  speci- 
Ocatlons  for  repavlng  2  districts  have  been  approved 
by  the  City  Council.  Ulst  No.  14,  which  is  East  O  St., 
calls  for  11,800  sq.  yds.  of  brick  work  at  $1.25  per 
yd.,  with  1  year  guarantee,  and  16,722  sq.  yds.  of 
asphalt  at  $1.60  per  sq.  yd.,  with  3-year  guarantee, 
or  $1.S5  per  sq.  yd.,  with  10-year  guarantee.  Dlst. 
No.  18,  which  Is  Tth  St,  calls  for  3,5UO  sq.  yds.  of 
brick  work  at  $1.20  per  yd.,   with  1  year  guarantee. 

jriogars  FalU,  X.  Y. — City  Engr.  Walter  McCulloh 
has  submitted  his  third  set  of  estimates  of  the  cost 
of  paving  Niagara  Ave.  The  maximum  cost  of  as- 
phalt is  given  as  $81,658,  brick,  $74,007,  and  mac- 
adam. $37,100. 

Leavenworth,  Ind. — Bids  are  wanted  Aug.  16  for 
building  a  free  turnpike  on  the  Leavenworth  and 
Marengo  road,  6^  miles  in  length.  D.  E.  Wright, 
t^omr.  o  fCrawford  Co.,  English,  Ind. 

Wa»hington,  Po.- — The  projKisitlon  to  issue  $.J0,00U 
paving  bonds  In  Bast  Washington  Boro.  is  stated  to 
have  carried. 

Wauketha,  Wis. — Bids  are  wanted  Aug.  29  for  mac- 
adamizing McCail  and  Williams  Sts.  John  P.  Dey, 
Chmn.  Bd.  of  Pub.  Wks. 

Hamilton,  O. — An  ordinance  is  reported  to  have 
been  passed  for  the  Issue  of  $30,000  bonds  for  paving 
Hlgh^tT^ 

JefferBOnville,  Ind. — Bids  are  wanted  until  .Vug.  29 
for  the  Improvement  of  portions  of  several  streets, 
with  granitoid  walks,  vlt  gutter,  stone  curb  and 
macadam  roadway.     Victor  W.  Lyon,  City  Eugr. 

Council  Blu/fe,  la. — City  Engr.  S.  L.  Etmyre  writes 
that  Pierce  St.  is  soon  to  be  Improved  by  3,000  ft.  of 
artihcial  stone  curbing  and  5,600  sq.  yds.  of  brick  pav- 
ing on  a  concrete  base. 

Ft.  Worth,  Tex. — Property  owners  on  Houston  St. 
are  urging  the  City  Council  to  have  the  street  paved 
with  asphalt 

Lowell,  iftua. — L'ity  Engr.  Cieo.  Bowers  writes  that 
the  City  Council  has  passed  an  order  to  pave  with 
asphalt  portions  of  4  streets,  in  all  12,800  sq.  yds. 

Ea»t  Windtor,  Conn. — Bids  will  be  received  by  the 
Bd.  of  Selectmen  tmtll  Aug.  13  for  constructing  a 
macadam  and  telford  road  m  the  town.  U.  W.  Tal- 
cott  1st  Selectman. 

Mtucatine,  la. — Bids  will  be  received  by  the  City 
Recorder  until  Aug.  14  for  grading,  paving  and  curb- 
ing the  streets  and  alleys  in  a  part  of  Improvement 
Dlst.  No.  20.  Estimated  quantities :  Excavation,  7,- 
000  cu.  yds. ;  Ohio  sandstone  curbing,  5x2U-ln.,  3,668 
lin.  ft,  and  5zl6-in.,  2,400  lln.  ft. ;  brick  pavement 
on  a  6-ln.  rock  foundation,  with  2^1n.  top  Slier  of 
sand.  11,196  sq.  yds.     Jas.  J.  Ryan,  City  Engr. 

Dayton.  0. — Bids  will  be  received  by  the  Bd.  of 
City  Affairs  until  Aug.  29  (readvertisement)  for  pav- 
ing the  roadway  of  Central  .\ve.  with  bituminous 
macadam  or  macadam,  and  for  paving  with  bituminous 
macadam,  brick  or  sheet  asphalt,  on  Maple  St.,  and 
for  furnishing  and  setting  the  curbs.  Estimated 
quantities  :  12,970  sq.  yds.  of  paving  ;  8,u75  lin.  ft.  of 
straight  curb,  and  140  lin.  ft.  of  circular  curb.  Robt. 
U.  Ferguson,  City  Compt 

(lUutonhury,  Conn. — Bids  will  be  received  by  the 
Bd.  of  Selectmen  until  Aug.  14  for  constructing  a 
macadam  and  telford  road  in  this  town.  C.  S.  Love- 
land,  Ist  Selectman. 

Cedar  Pall*.  la. — The  City  Council  on  July  21  lee 
the  contract  for  paving  and  curbing  certain  streets, 
in  all  17,454  sq.  yds.  paving.  4,200  lln.  ft.  of  cement 
curb  and  5,800  cu.  yds.  excavation  to  the  Likes  Im- 
provement Co.,  of  Una  Moines,  la.,  as  tollows:  Pav- 
ing with  non-repressed  brick  on  crushed  rock  foun 
datlons,  $1.21  per  sq.  yd. ;  curbing,  at  16  cts.  per  lln. 
ft :  excavation,  at  16  cts.  per  cu.  yd.  An  injunction 
was  aenred  on  the  Mayor  and  Councllmen  on  July  23 
restraining  them  from  entering  Into  a  contract  with 
■bore  company. 

Wathinffton,  D.  C— The  District  Comrs.  have  or- 
dered the  roadway  of  I  St.  n.  e.  macadamized  at  an 
estimated  cost  of  $6,800,  and  the  roadway  of  B  St. 
and  Virginia  Ave.  n.  w.  macadamized  at  an  estimated 
cost  of  $8,900. 

York  City.  Po.— The  City  Conndl  has  sold  highway 
Improvement  bonds  to  the  amount  of  $65,000, 

Flint,  Mich.— City  Engr.  A.  W.  Hall  writes  that  the 
pavement  of  3d  St.  East  Is  being  agitated. 

Det  Maine*,  la. — Bids  are  wanted  Aug.  28  for  pav- 
ing with  brick  on  Lyon  St.,  In  all  about  11,097  sa.  yds 
John  W.  Bndd,  City  Engr.  •*  J  »• 


Camden.  A'.  J. — The  Co.  Bd.  of  Freeholders  has 
voted  to  construct  a  public  road  across  the  Meadows 
from  Pleasantville  to  Camden.  The  estimated  cost  of 
the  highway  over  5  miles  of  marshland  is  $80,000,  of 
which  the  State  will  probably  pay  $30,000. 

Hawkesbury,  Ont. — A  vote  was  taken  Aug.  4  In 
favor  of  expending  $20,000  for  street   Improvements. 

Xew  york,  N.  Y. — Louis  F.  Haffen,  Pres.  Boro.  of 
Bronx,  has  awarded  contracts  for  street  Improvements 
in  the  Bronx  to  the  Barber  Asphalt  Paving  Co.  as  fol- 
lows :  Forest  Ave^  at  $1.02  a  yd.,  $21,066  ;  Park  Ave., 
E.  163th  St  to  Tremont  Ave.,  $1.02  a  yd.,  $53,207  ; 
Washington  Ave.,  3d  Ave.  and  139th  St.  to  Pelham 
Ave.,  $1.28  a  yd.,  $133,739;  Washington  Ave.  Inter- 
sections, $1.28  a  yd.,  $7,558. 

Slilicaukee.  Wis. — Bids  are  wanted  Aug.  12  (read- 
vertlsement)  for  furnishing  material  and  repavlng  the 
roadway  of  16th  St.  viaduct  with  creosoted  pine 
blocks.     Chas.  J.  Poetsch,  City  Engr. 

Memphis,  Tenn. — Bids  will  be  received  -by  the  Bd. 
of  Fire  &  Police  Comrs.  until  Aug.  29  for  paving  por- 
tions of  numerous  streets  with  asphalt.  Local  press 
reports  state  that  there  will  be  in  all  about  151,000 
sq.  yds.,  and  that  the  probable  cost  will  be  about 
$223,000.     W.  B.  Armour,  City  Secy. 

A'ew  yor*.  A'.  1". — Bids  will  be  received  until  Aug.  18 
by  Louis  F.  Uaffen,  Pres.  Bronx  Boro.,  tor  grading 
Urant  Boulevard  and  Concourse,  from  K.  ISlst  St.  to 
Mosholu  Parkway,  and  constructing  temporary  road- 
ways, sidewalks  and  paths.  Engr.  s  estimate  of  the 
work  is  as  follows:  298,000  cu.  yds.  of  earth  excava- 
tion, 402,000  cu.  yds.  of  rocK  excavation,  003,000  cu. 
yds.  of  tilling,  14,100  cu.  yds.  ot  random  range  ashlar 
faced  masonry  In  retaining  walls,  170,000  sq.  yds.  of 
macadam  pavement,  33,300  sq.  yds.  of  paveu  gutters, 
etc.  Bids  will  also  be  received  at  the  same  time  for 
regulating  and  grading,  setting  curbstone,  Uaggiug 
sidewalks,  etc.,  on  portions  of  numerous  streets. 
Engr.'s  estimate  ot  the  work  Is  as  follows  :  21,720  cu. 
yds.  of  earth  excavation,  29,350  cu.  yds.  of  rock  ex- 
cavation, 82,315  cu.  yds.  of  tiiilug,  etc.  Bids  will 
also  be  received  until  Aug.  18  for  paving  and  repay- 
ing with  asphalt  on  portions  of  several  streets,  In 
all  about  39,890  sq.  yds.  of  new  pavement  and  32,G1U 
sq.  yds.  of  stone  pavement  to  be  relaid  as  foundation, 
or  in  approaches,  etc. 

Medford,  Wis. — Bids  will  be  received  by  J.  H. 
Wheelock,  City  Clk.,  iintU  Aug.  16  for  constructing 
3,117  ft.  of  cement  curb  and  gutter,  9,400  sq.  yds.  ot 
macadam,  3,063  ft.  of  6,  8  and  10-ln.  water  mains, 
etc.     W.  G.  KlrschoCfer,  Engr.,  Baraboo,   Wis. 

Parts,  III. — Bids  will  be  received  by  Z.  T.  Baum, 
Pres.  Bd.  of  Local  Improv.,  until  Aug.  14  for  15,200 
sq.  yds.  of  brick  paving  on  a  concrete  foundation, 
2,000  lln.  ft  of  stone  curbing  and  6,100  lln.  ft  of 
combined  curb  and  gutter,  as  advertised  in  The  En- 
gineering Record. 

Wapakoneta,  0. — The  City  Council  has  decided  to 
sell  $30,000  bonds  for  street  and  highway  improve- 
ments. 

Toledo,  O. — Bids  will  be  received  by  the  Bd.  of  Co. 
Comrs.  until  Sept.  3  for  constructing  stone  roads 
Nos.  36  and  37  by  grading,  draining,  bridging  and 
macadamizing  the  same.     VVm.  M.  Uodfrey,   Co.  Aud 

Duluth,  .Minn. — City  Engr.  W.  B.  Patton  writes  that 
the  following  bids  for  paving  East  Superior  St  were 
opened  July  25:  Western  Construction  Co.,  Lafayette, 
Ind.,  Trinidad  Lake  asphalt,  $63,000;  Western  Paving 
&  Supply  Co.,  Indianapolis,  Ind.,  Trinidad  Lake  as- 
phalt, $53,446;  Barber  Asphalt  Paving  Co.,  New  York, 
Trinidad  Lake  asphalt,  $54,760;  Warren  Bros.  Co., 
Boston,  Mass.,  Warren's  bituminous  macadam. 
$50,280. 

New  York,  N.  Y. — The  Sicilian  Aspb.  Pavg.  Co.  has 
been  awarded  19  contracts  for  an  aggregate  of  45,570 
sq.  yds.  of  asphalt  paving  on  present  pavement  relaid 
as  foundation,  the  tendered  price  tor  asphalt  being 
$1.05  per  sq.  yd.  and  the  price  for  relaying,  25  cts. 
per  sq.  yd.;  total  amount,  $83,233.  Contracts  were 
also  awarded  to  the  Barber  Asph.  Pavg.  Co.  on  bids 
received  at  the  same  time,  July  29,  for  12,420  sq.  yds., 
total  $25,176,  and  to  the  Asphalt  Const.  Co.,  for 
4,920  sq.    yds.,    total,  $9,771. 

Bids  were  also  received  for  granite  paving  on 
concrete  foundation,  the  N.  Y.  Sand  &  Gravel  Co  be- 
ing awarded  a  contract  for  $5,424,  Involving  1,470 
sq.  yds.  of  granite  block,  and  Cunningham  &  Kearns, 
a  contract  for  $7,450,  involving  2,100  sq.  yds. 


Dcliott,  llich. — The  contract  for  furnishing  asphalt 
block  for  the  resurfacing  of  John  R.  St.  has  been 
awarded  to  the  Lake  Erie  Asphalt  Block  Co.  at  $1.90 
per  sq.  yd  It  Is  estimated  that  5,080  sq.  yds.  of 
asphalt  blocks  will  be  required. 

City  Engr.  Ferguson  writes  that  the  lowest  bid  re- 
ceived July  24  for  paving  a  portion  of  Wabash  Ave 
with  cedar  block  on  a  6-ln.  concrete  foundation  was 
from  H.  Merdlau,  Detroit,  as  follows:  6,796  cu.  yds 
excavation  at  30  cts. ;  8,210  lin.  ft.  Berea  straight  curb 
at  48  cts.:  172  lln.  ft.  Medina  circles,  95  cts.:  12,817  sq 
yds.  paving,  $1.22  per  sq.  yd.;  224  cu.  yds.  curb  con- 
crete, at  $2.50.     Total,   $22,303. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Washinyton,  la. — Bids  are  wanted  Aug.  26  for  con- 
structing a  municipal  electric  lighting  plant.  Hugh 
H.   McCleery,   City  Clk. 

Atlanta,  Ga. — A.  H.  Cox,  Attorney,  representing  the 
Atlanta  Electric  Co..  has  petitioned  the  City  Coun- 
cil for  a  franchise.  This  company  proposes  con- 
structing a  dam  on  the  Chattahoochee  River  and 
generating  the  power  for  electrical  purposes. 

Jordan.  Minn. — Bids  are  wanteo  Aug.  23  for  .1>6  000 
electric  light  bonds.     C.  Roderig,  City  Clk. 

Indianapolis.  Jtid. — Bids  are  wanted  Aug.  19  by  the 
Bd.  of  Trus.  for  the  Installation  of  2  500-H.-P.  water 
tube    boilers   for   the    Central    Indiana    Hospital   for 
Insane.     Archt.,   Adolf  Scherrer,    Indiana   Trust   Co 
Bldg. 

Beatrice,    Neli. — Bids    are    wanted   Aug.    16   for   the 
construction  of  an   electric  light  and  power  house 
Address  Geo.  A.  Berlingh,  Beatrice. 

aiohe,  .4riz.~C.  M.  Clark  la  reported  Interested  in 
the  construction  of  a  power  plant  on  Salt  River,  di- 
rectly north  of  Globe.  It  is  estimated  that  it  will 
furnish  6,000  H.  P.,  enough  to  supply  the  town  of 
Globe  and   the  surrounding  mining  camps. 


A'(.  Louis.  Mo. — Bids  for  the  annual  contract  for 
lighting  municipal  buildings  will  be  received  by  the 
Bd.  of  Pub.  Improv.   until  Aug.  15. 

National    MiUtuiu    Home,    Kan. — Bids    are    wanted 
Aug.  25  for  the  extension  of  the  electric  light  plant 
at   Western   Branch,   N.   H.    D.   V.   S      Maj     wT   W 
Martin,  Treas. 

Monticello,  Minn. — Sec   "Water." 

Los  Angeles,  CaL — U.  II.  Sinclair.  Gen.  Jlgr 
Power  Development  Dept.,  Edison  Electric  Co., 
writes  that  a  power  plant  Is  to  be  constructed  on 
it,?.^°„,5'^'"';  Estimated  cost-hydraulic  Installation, 
$860,000;  electrical  Installation,  $800,000.  Partial 
contracts  will  be  made  from  time  to  time  F  C 
Finkle,  Engr.  In  Charge. 

Manohestir,  Muss. — There  is  talk  of  constructing;  an 
electric  light  plant  The  committee  which  has  In- 
vestigated the  matter  has  recommended  the  estab- 
lishing of  a  plant  to  cost  about  $150,000. 

Evanston,  Wj/o. — The  Kdison  Electric  Co  has  been 
Incorporated,  with  a  capital  of  $10,000,000.  The 
company  propoees  to  establish  a  power  and  light 
plant  in  the  vicinity  of  Evanston  and  In  the  Uinta 
oil  flelds.  It  will  also  build  and  operate  electric 
railways,  furnish  power  to  run  drills  and  pumps 
in  the  oil  flelds,  and  also  transmit  power  to  distant 
mining  camps.  Andrew  Cooke  and  Peter  A.  Fagg 
are  among  the  Incorporators. 

Pueblo.  Colo. — The  Pueblo  t;ns  &  Fuel  Co..  of 
Pueblo,  has  been  Incorporated  to  construct,  acquire, 
purchase  and  lease  gas  works,  manufacture  and  lay 
pipes  for  the  purpose  of  supplying  the  city  and 
county  of  Pueblo,  with  gas  for  illuminating  aud  other 
purposes;  capital,  $300,000.  Directors:  T.  E.  Eyman 
J.   D.   Taylor  aud  C.   H.   Prall,    of  Pueblo. 

Farsou,  Leach  &  Co.  and  Devltt,  Tremble  &  Co  , 
Bankers,  of  Chicago,  III.,  are  reported  to  have  pur- 
chased the  plant  of  the  Pueblo  Gas  Light  Co.  for 
$500,000.  It  Is  the  intention  of  the  new  owners  to 
expend  several  hundred  thousand  dollars  in  enlarg- 
ing and  extending  the  plant  and  to  reorganize  the 
finances   of  the  company. 

Flndhiy,  O. — The  Kerr  llt'g.  Co.,  of  Ft.  Wayne,  Ind.. 
is  stated  to  have  secured  the  contract  for  an  arti- 
ficial gas  plant  for  the  Citizens  Gaslight  &Hts.  Co., 
for  about  $60,000.  s    v^o  , 

Buffalo,  N.  Y. — The  Twentieth  Century  Acetylent 
Gas  Co.  is  reported  Incorporated,  with  a"  capital  of 
$100,000,  to  construct  an  acetylene  gas  plant  Jas. 
A.   Roberts,   Pres.;  Jos.   B.  Roberts,  Secy. 

PlainvwK,  Minn. — T.  G.  Bolton,  Arthur  Koenlg  and 
F.  J.  Comwell  are  stated  to  have  secured  a  franchise 
for  an  electric  light  plant.  They  have  purchased  a 
plant  located  at  Durand,  Wis.,  and  will  remove  it  to 
this  place. 

Ephrata,  Pa. — Thos.  A.  Wilson  is  stated  to  hav^ 
purchased  the  old  grist  mill  on  the  Cloister  premises 
and  will  establish  there  an  electric  light  plant,  to 
supply  Ephrata  and  the  surrounding  county  with 
light 

Monroe,  Wis. — The  City  Council  is  stated  to  have 
granted  the  Chicago  Bldg.  &  Mfg.  Co.,  of  Chicago, 
III.,  a  franchise  for  a  gas  plant 

Oreat  Falh.  ]'a. — The  Water  Motor  &  Power  Co.  !.■< 
reported  to  be  planning  to  erect  a  large  power  house 
at  Great  Falls.  The  Co.  has  been  organized  to  sup- 
ply power  to  manufacturing  plants.  It  was  recently 
incorporated  In  Del.,  with  a  capital  of  $1,000,000. 
The  Incorporators  include  several  prominent  men  of 
Washington,  D.  C. 

Naslivillv.  Tenn. — Duncan  &  Waddev.  Real  Estate 
Agents,  are  stated  to  have  sold  a  tract  of  land  in 
the  19th  Dist.  to  the  Cumberland  Mfg.  Co.  The 
company  proposes  constructing  an  electric  plant  " 
there  when  the  lock  Is  completed  by  the  Govern- 
ment. The  plant  will  furnish  electrical  power  to 
the  city. 

Lampasas.  TeJ\ — The  Lampasas  Light  &  Power  Co. 
has  been  Incorporated;  capital  $15,000.  Incorpo- 
rators: B.  F.  Barnes,  F.  J.  Harris  and  others. 

Ord,  Neb. — The  Council  is  stated  to  have  passed  an 
ordinance  granting  the  Ord  Light  &  Fuel  Co.  a  fran- 
chise   to   construct   and   operate   gas    and    electrical 

works. 

kicUmond,  .N.  /.,  A'.  Y. — Arthur  Corliss,  of  Brooklyn, 
BenJ.  R.  Seaman,  of  Elizabeth,  N.  J.,  and  Robt.  P. 
Barry,  Jr.,  of  N.  Y.  City,  are  directors  of  the  Rich- 
mond Light  Co.,  just  Incorporated,  with  a  capital 
of  $3,000,000,  to  carry  on  operations  In  the  Boro. 
of   Richmond. 

Talladega,  Ala. — The  Talladefea  Co.  is  stated  to 
have  purchased  the  city  gas  plant.  The  company 
proposes  to  generate  5,000  H.  P.  at  Jackson's  Shoals, 
8  miles  from  the  city,  and  operate  an  electric  power, 
light  and  traction  plant.  It  Is  proposed  to  run  a 
car  line  from  Lincoln  to  Ironaton,  passing  through 
and  encircling  the  city  of  Talladega. 

Kankakee,  III. — The  Council  has  granted  franchises 
to  the  Citizens  Gas  Co.  and  to  the  Kankakee  Elec- 
tric  Co. 

Denton,  Md. — L.  B.  Towers  is  reported  Interested  in 
the  construction  of  an  electric  light  plant. 

Xavarre.  O. — Geo.  A.  M.vcrs.  of  .Uassillon,  Is  stated 
to  have  secured  a  franchise  for  an  electric  light  plant 
in  Navarre. 

Narbcrth,  Pa. — See   "Water." 

Uliinclandcr,  Wis. — Thos.  A.  Taylor  and  associates 
are  stated  to  have  secured  a  franchise  to  construct 
and  operate  an   electric   light   plant 

Weiser,  Idaho. — Sec  "Water." 

Dell  Uapids.  fe'.  IK — The  business  men  and  citizens 
are  reported  to  be  discussing  the  matter  of  provid- 
ing a  local  electric  light  plant.  Whether  It  shall 
be  established  by  the  city  or  by  a  company  has  not 
yet  been   determined. 

Manchester,  O. — See  "Water." 

Pittsburg.  Pa. — The  Shadvside  Electric  Co.  is  staled 
to  have  applied  for  a  charter  to  organize  a  company 
to  furnish  light,  heat  and  power  to  the  residents  of 
the  East  End  district  Wallace  H.  Rowe,  W.  L.  .\b- 
bott  and  Alan  W.  Wood  are  said  to  be  Interested. 
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CttluutbuH.  (I. — lUds  iu-e  wanted  Au^-  IN  f<»i'  furnish- 
ing labor  and  material  for  constructing  an  electric 
light  plant  for  the  city.  Perry  Okey,  Snpt.  of 
Lights,  has  on  file  plans  and  speciflcalions,  which 
provide  for  3  cross  compound  condensing  engines  of 
500  H.-P.  'each,  at  150  revolutions;  2  condensers,  3 
400-Kw.  steam  turbines  and  generators;  4"horizontal 
water  tube  boilers,  300  H.-P.  each;  1  170x9  ft.  steel 
chimney;  fuel  economizers;  3  500-Kw.,  2  iihase,  GO 
cycle  alternating  current  generators;  and  1,500  7.5 
ampere  series  alternating  enclosed  arc  lamps.  Clar- 
ence M.  Addison,   Clk.   Bd.   Pub.   Wks. 

New  London.  )Vi*t. — {<ee  "Waler." 

KnoxriUf,  'I'cnn.-  'I'lie  Knoxviile  (lasligiil  Co.  will 
extend  Its  mains  to  Oakwood  addition;  about  1  mile 
of  6-in.  mains  and  3  or  4  miles  of  laterals. 

Elgin,  Tex. — See  "Water." 

Susquehanna,  Pa. — The  Susquehanna  County  Kloc- 
trlc  Co.  is  reported  Incorporated,  with  a  capital  of 
$30,000.   . 

Colbi/,   Wis. — See  "Water." 

Albuquerque,  N.  M. — J.  3.  Henry  and  'J",  li.  Whltd'd. 
of  Denver.  Colo.,  are  stated  to  have  purchased  a  con- 
trolling interest  in  the  .\lbuquerque  electric  light 
plant  and  the  city  gas  works,  it  is  reported  that  a 
large  sum  will  at  once  be  exi>ended  in  improvements. 
It  Is  also  reported  that  they  may  decide  to  build  an 
electric  railway   in  Albuquerque. 

Penngrove,  N.  J. — See  "Water." 

Indianapolis,  Ind. — The  City  Council  has  passed  an 
ordinance  ratifying  the  franchise  recently  granted  the 
Citizens'  Heat  &  Light  Co. 

Bloomington,  Wis. — See  "Water." 

Kenmore,  N.  Y. — The  citizens  are  stated  to  have 
voted  Aug.  5  to  install  pipes,  lamp  posts  and  burners 
required  for  a  complete  gas  lighting  system,  at  a  cost 
not  to  exceed  ?5,000. 

Bast  Huiherford,  N.  J. — See  "Water." 

Dexter,  Mich. — Hids  will  be  received  by  A.  Davis 
&  Co.  until  Aug.  20  for  constructing  an  electric  light 
and  power  plant  for  furnishing  street  and  commercial 
lighting  in  this  city. 

Columbus,  Oa. — Stone  &  Webster,  93  Federal  St.. 
Boston,  Mass.,  write  that  they  have  decided  to  build 
a  dam  across  Chattahoochee  Itlver  at  Columbus.  It 
is  not  Intended  to  construct  a  new  power  station. 

ELECTRIC   RAILWAYS. 

Prospect,  O. — The  Columbus,  Delaware  &  Marlon 
Electric  R.  R.  Co.  will  construct  a  branch  line  from 
Prospect  to  RIchwood,  a  distance  of  about  6  miles. 
H.  A.   Fisher,   Gen.   Mgr.,   Columbus. 

f'oriiif/tim.  Ky. — ,\  charter  has  been  granted  to  tlie 
Sandy  Valley  &  Elkhorn  Ry.  Co.,  of  Kenton  County; 
capital,  $50,000.  The  road  will  start  frorn  a  point  op- 
posite Irontou,  O..  and  run  through  <ireenup,  Boyd, 
Lawreuix",  Johnson,  Floyd,  Pike  and  Letcher  Coun- 
ties In  Ky.  Incorporators:  L.  C.  Goodale  and  F.  L. 
Hoffman,  of  Cincinnati,  O.,  and  Frank  Sullivan,  of 
Covington. 

Iniliannpolis.  Ind. — Local  press  reports  state  that 
the  Indianapolis  Traction  &  Terminal  Co.  has  se- 
cured a  franchise  for  the  erection  of  passenger  and 
freight  terminal  stations  and  the  construction  of 
downtown  loops.  The  following  S  companies  are  also 
reported  to  have  secufed  franchises:  The  Union  Trac- 
tion, the  Indianapolis  Northern,  the  Greenfield,  the 
Greenwood,  the  Shelbyville,  the  Martinsville,  the 
Plalnfield   and   the   Lebanon   Traction. 

New  Philadelphia,  O. — The  .Massillon  &  New  Phila- 
•delphla  Electric  Ry.  Co.  has  been  Incorporated,  with  a 
capital  of  $600,000,  to  construct  a  line  from  >favarrc 
to  New  Philadelphia.  Incorporators:  Dr.  E.  C.  Lewis, 
of  Canal  Dover;  Jno.  C.  Welty,  of  Canton,  and-others. 

Winona,  Minn. — A  survey  is  being  made  by  Geo.  P. 
Brandls  for  an  electric  line  from  Winona  to  Rushford, 
a  distance  of  about  28  miles.  The  Winona  Ry.  & 
Light  Co.  Is  supposed  to  be  the  promoter  of  this 
scheme. 

Ii'idgwat/.  'Pa. — A  charter  has  been  granted  to  the 
Elk  County  St.  Ry.  Co.,  with  a  capital  of  $126,000, 
lo  construct  a  line  21  miles  long  from  Rldgway  to 
Johnsonburg,  Rolf  St.  Marys  and  other  places.  In- 
corporators: Walter  S.  Ravenscrott,  Rldgway;  Edw. 
H.  Yaeger,  Pittsburg,  and  others. 

Atlantic  City,  N.  J. — The  Camden,  .Vtlantic  City  & 
Chelsea  Passenger  Ry.  Co.  has  been  incorporated  with 
a  capital  of  $250,000.  to  construct  an  electric  railway 
in  and  about  Atlantic  City.  Kane  S.  Green,  Rose- 
mont.  Pa.;  Wm.  B.  Schofleld,  Camden,  and  Louis 
Kuebnle,  Atlantic  City,  are  among  the  Incorporators. 

■  Anderson,  Ind. — <;us  .M.  Hodges,  of  I>ayton,  O.,  Is 
negotiating  for  a  right  of  way  for  an  electric  railway 
between  Anderson,   Ind,,   and  Newcastle. 

Toledo.  O. — Tt  i«  stated  that  tlie  Toledo  Itv.  &  Light 
Co.  will  expend  about  $75,000  In  Improving  the  facili- 
ties of  the  company  in  this  city.  The  first  step  will 
be  the  construction  cf  car  shops  and  storage  sheds  on 
Central  Ave.     A.   E.  Lang.  Pros. 

Vleeeland,  O. — Bids  are  wanted  Aug.  25  for  the  con- 
struction and  operation  of  street  railways  in  numer- 
ous streets,  separate  bids  having  been  asked  for  routes 
Nos.  1.  2,  3,  5,  6,  7,  8.  9  and  10.  Bids  are  also 
wanted  Aug.  28  for  constru«ting  and  operating  street 
railway  route  No.  4.     Chas.  W.  Toland.  City  Clk. 

Riverside,  Cal. — Local  press  reports  state  that  the 
City  Trus.  have  made  certain  amendments  to  the  pro- 
posed franchise  for  an  electric  road  asked  for  by  the 
San  Bernardino  Valley  Traction  Co,,  and  that  the 
time  for  receiving  bids  for  same  has  been  extended  to 
Sept,   2, 

Bolivar,  N.  Y. — The  Town  Trus,  are  stated  to  have 
granted  a  franphlse  to  the  Olean  ICIectrlc  Ky,  Co, 

Whitehall,  N.  Y. — The  Vermont  &  Whitehall  Ky,  Co, 
has  been  Incorporated,  with  a  capital  of  $500,000,  to 
operate  an  electric  railway  9  miles  long  from  White 
hall  to  the  Vermont  State  line,  to  intersect  the  pro- 
posed route  of  the  Rutland  St,  Hy.  Directors  :  David 
A.  Slattery  and  Ronald  K,  Brown,  of  N,  Y.  City  ;  Ezra 
A.  Tnttle,  of  Brooklyn,  and  others. 


Tipton,  Ind. — The  Union  Traction  Co.  is  reported 
to  have  secured  a  site  for  the  erection  of  a  power 
plant  at  Tipton.  G.  F.  McCulloch,  Gen.  Mgr.,  Ander- 
son. 

Batavia,  N.  Y. — The  Buffalo  &  Depew  Electric  Ry, 
Co,  Is  about  to  petition  the  Council  for  a  right  of 
way  through  Batavia,     John  T,  Mooney,  Supt,,  Depew, 

Puehlo,  Colo. — The  Rapid  Transit  Co,  has  been  In- 
corporated to  construct  an  electric  line  to  Beulah. 
about  28  miles  west  of  the  city.  Chas.  Henkel,  Pres.  ; 
J.  J.  Burns,  Secy. 

Evanston,  Wyo. — See  "Power  Plants,  Gas  and  PJlec- 
t  rlclty." 

New  Albany,  Ind. — The  New  Albany  St.  Ry.  Is  re- 
ported to  have  passed  to  the  control  of  the  syndicate 
which  now  owns  all  the  lighting,  heating,  traction  and 
water  properties  of  New  Albany  and  Jeffersonvllle, 
It  Is  stated  that  about  $75,000  will  be  expended  for 
Improving  the  street  railway, 

Cheatertown,  Md. — The  Baltimore  4  Chestertow- 
I{.  R,  Co.  has  been  Incorporated,  with  a  capital  of 
$75,000,  to  construct  an  electric  railway  from  Chester- 
town  to  Rock  Hall  and  Tolchester  Beach.  Incorpo- 
rators :  Henry  R.  Fotherglll,  Wilmington,  Del. ;  Har- 
court  N.  Trimble,  Philadelphia,  Pa.,  and  others, 

Clarkston,  Mich. — The  Council  Is  stated  to  have 
granted  J,  A.  Randall,  of  Detroit,  a  franchise  for  an 
electric  railway  to  be  constructed  from  I'ontlac  to 
Clarkston.  * 

Canastota,  N.  Y. — The  Canastota  &  Morrisvllle  Ry. 
Co.  is  stated  to  have  secured  franchises  in  Canastota 
and  Sylvan  Beach.     Wm.  H.  Patten,  Pres. 

Vrbana,  III. — The  Danville.  Urbana  &  Champaign 
R.  R.  Co.  Is  reported  Incorporated,  with  a  capital  of 
$250,000,  to  construct  an  electric  railway  from  Dan- 
ville through  the  counties  of  Verraillion,  Champaign, 
Piatt,  Macon  and  Sangamon,  to  Springfield.  Princi- 
pal ofllce  to  be  at  Urbana. 

Ossining,  N.  Y. — The  Highway  Comrs,  are  stated  to 
have  granted  a  franchise  to  the  Westchester  Traction 
Co,  to  construct  its  road  to  the  town  line  of  Ossining, 

Fowler,  Colo. — The  Otero  Interurban  Light,  Power 
&  Traction  Co,  Is  reported  to  be  circulating  petitions 
among  property  owners  preparatory  to  asking  the 
Town  Council  for  a  franchise  to  operate  a  railway 
over  the  streets  of  Fowler.  The  company  proposes  to 
build  an  electric  line  across  Otero  County  from  west 
to   east. 

Warsaw,  Ind. — The  City  Council  Is  stated  to  have 
granted  a  franchise  to  the  Winona,  Warsaw,  Elkhart 
&  South  Bend  Traction  Co. 

Ft.  Smith,  Ark. — The  Ft.  Smith  Suburban  Ry.  Co. 
has  been  incorporated,  with  a  capital  of  $100,000,  to 
construct  a  belt  line  6  miles  In  length.  Geo.  Sengel, 
Pres.     S.  A.  Williams,  Secy. 

Talladega,  Ala.—See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Oalesburg,  III. — The  City  Council  Is  reported  to  have 
granted  a  franchise  to  the  Galesburg  &  Kewanee  Elec- 
tric St.  Ry.  Co. 

Mayfleld,  Pa. — A  charter  Is  stated  to  have  been 
grant<!d  to  the  Mayfleld,  Carbondale  &  Crystal  Lake 
Ry.  Co..  to  construct  a  line  from  Mayfleld  through 
Carbondale  to  the  lake. 

Salt  Lake  City,  Utah. — ^The  Co.  Comrs.  are  stated 
to  havo  granted  a  franchise  to  the  Salt  Lake  &  Subur- 
ban Ry.  Co. 

Parkersburg,  W.  Va.- — The  Parkersburg  Bridge  Ter- 
minal Ry.  Co.,  of  Parkersburg,  W.  Va,.  has  been  In- 
corporated to  build  a  railway  In  Wood  County.  W. 
Va,.  and  in  Washington  County.  O.,  and  to  construct 
bridges  across  the  Ohio  and  Little  Kanawha  Rivers, 
Incorporators :  J,  T,  Blair.  Greenville.  Pa.,  and  B.  S, 
Bacher  and  H.  J.  Cook,  of  Parkersburg. 

Methuen,  Mass. — The  Selectmen  are  stated  to  have 
granted  a  franchise  to  the  Lawrence  &  Methuen  St. 
Ry.  Co. 

Sharon.  Pa. — The  Sharon  &  West  Middlesex  Elec- 
tric R.  R,  Co,  has  been  Incorporated,  with  a  canltal 
of  $50,000,  to  construct  a  line  from  Sharon  to  West 
Middlesex. 

Viroqua.  Wis. — The  City  Council  Is  stated  to  have 
granted  a  franchise  to  the  La  Crosse  &  Eastern  Ry.  Co. 

Paris,  III. — The  Paris  &  Terre  Haute  Traction  Co, 
has  been  Incorporated  to  construct  a  railway  from 
Paris  to  various  cities  in  Edgar  and  Champaign  Coun,- 
tles  ;  capital,  $5,000,  Incorporators  :  Geo,  W,  Hughes. 
Hume.  III. ;  Henry  H.  Knlpe,  Marshall,  III, ;  Joseph 
D,  Hunter,  Paris,  and  others, 

Youngstown,  O. — The  City  Council  Is  stated  to  have 
granted  a  25-year  franchise  to  the  Pennsylvania  & 
Mahoning  Valley  Electric  Ry,,  to  construct  a  line  on 
Mahoning  Ave,  to  the  National  Steel  plant.  The  line 
will  connect  with  the  system  of  the  company  through- 
out the  city,  E,  M,  Scofleld  &  Co.,  of  New  York.  N. 
Y,.  are  stated  to  have  secured  the  contract  for  con- 
structing the  superstructure  of  a  power  house  to  be 
erected  by  the  Pennsylvania  &  Mahoning  Valley  El. 
Ry.  Co.  in  the  eastern  part  of  the  city.  Contract 
price  reported  to  be  $40,000. 

Milan,  III. — The  Western  Illinois  Electric  Ry.  Co, 
has  been  Incorporated,  with  a  capital  of  $15,000,  to 
construct  an  electric  railway  connecting  the  lower  end 
of  Rock  Island  County  and  Aledo.  In  Mercer  Co.  In- 
corporators :  Franklin  H.  Caldwell  and  Elmer  E.  Rey 
nolds. 

Souderton,  Pa. — The  Souderton.  Sklppack  &  Fair- 
view  Electric  Rv,  Co,  has  been  incorporated,  with  a 
capital  of  $100,000,  to  construct  a  line  through  Har- 
Icyville,  Sklppack.  Centerpoint  and  Falrvlew,  a  dis- 
tance of  about  17  miles.  E.  S.  Moser,  Pres.,  College 
ville ;  B.  W.  Dambiy.  Secy,,  Sklppack. 

Bound  Brook,  N.  J. — Ch.  Engr.  H.  M.  Herbert,  of 
Bound  Brook,  writes  that  a  company  Is  being  or- 
ganized to  construct  the  Watchung  Scenic  Ry,  be- 
tween Plalnfield  and  Bound  Brook  ;  length  of  proposed 
road.  10  miles.  Surveys  have  not  yet  been  completed, 
but  the  probable  cost  Is  placed  at  $200,000. 

Parkcsburg,  Pa. — The  Boro.  Council  Is  stated  to 
have  granted  a  franchise  to  the  West  Chester  St.  Ry. 
Co. 


Cleveland,  O. — The  Cleveland  &  Sharon  Traction 
Co.  has  been  Incorporated,  with  a  capital  of  $10,00". 
by  Thos.  C.  Wlllard,  Chas.  W.  Dlllc,  and  others,  to 
construct  an  electric  railway  connecting  Cleveland 
with  Sharon,  Pa.,  and  passing  through  Cuyahoga, 
Geauga  and  Trumbull  Counties. 

Albuquerque.  N.  M. — See  "I'ower  PlantH,  Una  and 
Electricity. 

Roslyn,  L.  I.,  N.  Y. — The  Mlneola,  RoslvD  &  Port 
Washington  Traction  Co.,  of  Roslyn,  has  been  Incor 
porated,  with  a  capital  of  $150,000,  to  operate  an 
electric  road  10  miles  in  length.  Directors:  Isaac  II. 
Odell,  Fred.  H,  Parker,  and  others,  of  N.  Y.  City. 

RAILROADS. 

Huntington.  Ind. — Huntington  Township  is  slated 
to  have  voted  a  subsidy  of  S78.600  to  the  Dayton, 
Union  City  &  Huntington  R.  R.  Co. 

Montreal,  Que. — A  nress  report  stales  iIihi  the 
Canadian  Pacific  Ry.  Co.  will  expend  about  $200,000 
in  reconstructing  Its  yards  at  North  Bay.  David  Mc- 
Nlcoll,  Gen.   Mgr.,  Montreal. 

Lake  ChofUs.  La. — Bids  are  wanted  for  grading  2.'i 
miles  of  Southern  Pacific  R.  K,  at  Lake  Charles,  .\d- 
dress  S,   A,    Robertson,   Orange,    Tex, 

lloxie.  Ark.-  The  St,  Louis,  Memphis  &  Little  Rock 
R.  R,  Co,  has  been  Incorporated,  with  a  capital  of  $1,- 
250,000.  The.  road  will  begin  at  Hoxie  and  run  a  dis- 
tance of  125  miles  through  Craighead.  Jackson.  Wood- 
ruff, Prairie  and  Lonoke  Counties  to  Little  Rock.  F. 
E.  Blomeyer  and  P.  E.  Burroughs  are  among  the  di- 
rectors. 

Morris,  III. — The  Chicago.  Rock  Island  &  Pacific  K. 
R,  Co,  Is  reported  to  be  making  a  survey  for  a  new 
line  from  Morris  to  St,  Louis.  Mo,,  bv  wav  of  Bloom- 
ington.    W.  E.  Danchy,  Ch.  Engr.,  Chicago. 

New  Athens.  III. — The  Okaw  Valley  R.  R,  Co,,  of 
New  Athens,  has  been  Incorporated,  to  build  a  line 
from  Vanedy  Station  to  New  Athens :  capital.  $10,000 
Incorporators :  Chas.  Stroh,  New  Athens ;  Geo,  C. 
Probst,  Nashville.  111.,  and  others. 

liochester.  N.  Y. — A  press  report  states  that  W,  J, 
Wllgus.  N.  Y.  City,  Ch.  Engr,  N.  Y,  Central  &  Hudson 
River  R.  R.,  has  completed  plans  for  the  double- 
tracking  of  the  Falls  division,  between  Rochester  and 
Niagara  Falls;  the  Improvement  will  cost  about 
$200,000. 

Autaugavillv,  Ala. — A  charter  has  been  granted  to 
'the  Autauga  R.  R.  Co.  to  construct  a  railroad  from 
Antaugavllle  to  Booths  or  Prattvllle;  capital,  $100,- 
000.  S,  M,  Dlnklns.  Pres.  .Montgomery,  M,  M, 
Snilth,  Vlce-Pres.,  Antaugavllle. 

Clayton,  Mo. — The  St.  Louis,  Clayton  &  Olive  St, 
R.  R.  Co.  Is  stated  to  have  petitioned  the  Co.  Comrs. 
for  a  right  of  way  through  St.  Louis  County.  D.  C. 
Taylor,  Pres. 

Cherryvale,  Kan. — A  charter  has  been  granted  to 
the  Cherryvale  &  Texas  Ry.  Co.  to  build  9(To  miles  of 
road  from  Cherryvale,  Kan.,  through  Independence  and 
Caney.  Kan.,  and  the  Cherokee.  Osage  and  Ponce  In- 
dian reservations  to  Perry,  Okla.  Ter..  where  one  line 
will  be  constructed  to  El  Paso  and  another  via  Paw- 
hnske,  Okla.,  to  Paris,  Tex.;  capital,  $18,000,000. 

Nashville.  Ti-nn. — Hunter  McDonald.  Ch,  Engr,  of 
the  Nashville  Chattanooga  &  St,  Louis  Ry.,  writes 
that  prelimlnar.v  surveys  only  have  been  made  for 
proposed  extensions  In   Wilson,   Cannon  and  DeKalb 

Counties. 

Superior.  Wis. — The  Superior  Suburban  R.  R.  Co. 
has  been  incorporated  to  construct  and  operate  a  rail- 
road 100  miles  long  within  Douglas  County  ;  capital. 
$25,000,  Incorporators :  .Tohn  A,  Bardon.  Wm,  J. 
Leader,  and  others,  ail  of  Superior, 

Corbin.  Ky. — Col,  L,  F,  Hubble  Is  reported  Inter- 
ested in  the  construction  of  a  railroad  from  Corbin  to 
Cellna,  Tenn. 

Jefferson  City,  Mo. — A  charter  has  been  granted  to 
the  Memphis  &  Chicago  Ry.  Co,,  with  a  capital  of 
$200,000.  to  construct  a  railroad  through  Cape  Girar- 
deau and  Scott  Counties.  Mo.  R,  T,  Booth  and  W. 
B,  Drake  are  among  the   incorporators, 

San  Augustine,  Tex. — L,  J.  Smith,  of  Kansas  City, 
has  secured  the  contract  for  constructing  20  miles  of 
railroad  from  San  .\ugustlne   to  Center. 

Orange,  N.  J. — A  press  report  states  that  the  Lacka- 
wanna R.  R.  Co.  has  prepared  plans  for  the  elevation 
of  its  tracks  through  Orange  and  will  present  thetn 
to  the  Common  Council  at  an  early  date.  W.  K.  Mc- 
Farlin,  Ch.  Engr.,  Hoboken. 

Biparia.  Wash. — The  contract  for  building  the  line 
of  the  Oregon  R.  R.  &  Navigation  Co.  on  the  north 
bank  of  the  Snake  River  between  Rlparla  and  Lewis- 
ton,  is  reported  to  have  been  awarded  to  Mr.  Wren, 
of  Spokane,  and  Mr,  Greenough,  of  Missoula.  Mont. 
Work  to  begin  at  once  and  to  be  completed  bv  April 
15th.  There  are  71  miles  of  road  to  be  built,  and 
this  contract  covers  grading  and  bridging  for  the 
whole  line.    Involving   about  $800,000, 

PUBLIC  BUILDINGS. 

Portland,  l/c. — Frank  W.  Cunnlneham  Is  stated  to 
have  secured  the  contract  for  erecting  the  city  home 
for  $112,450. 

Cincinndti.  O, — The  Directors  of  the  House  of 
Refuge  are  about  to  petition  for  an  appropriation  of 
$50,000  for  additions  to  the  Institution. 

Springfield.  III. — Bids  will  be  received  bv  S.  A.  Bul- 
lard,  .\rcht,,  208  S,  6th  St,,  until  Aug,  13  for  furnish- 
ing material  and  erecting  the  Prentice  M.  E.  Church. 

Boston.  Mass. — Bids  will  be  received  bv  tlie  Trus. 
of  the  Boston  City  Hospital  until  Aug.  14"  for  install- 
ing a  ventilating  and  heating  system  In  Pavilion  3. 
A.  Shuman,  Pres.;  Jas.  Muleahy,  Archt.,  66  State  St. 

Hennemn.  III. — Bids  are  wanted  .\ug,  25  for  erect- 
ing a  brick  Catholic  church.  Rev.  F.  Gahlman, 
Pastor. 

Hartford.    Conn. — The    Hartford   Co.    Senators   and 
Representatives  are  stated   to   have  voted  an   appro- 
priation   of    $90,000    for    an    addition    to    the    court . 
house,   the  Installing  of  new  boilers  and  for  electric 
lighting  of   the  buildings.  , 
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£.«irt»i<.  Oklm.  Trr. — Bids  will  be  received  by  the  Utl. 
of  Co.  Comrs.  until  Aug.  25  for  erecting  a  court  house. 
Sam  Frances,  Chmn. 

HoutloH  Tri.  —  I'lans.  !<iH-cillcatlans  and  detailed 
drawings  will  be  received  bv  D.  D.  Bryan.  City 
Secy,  nntll  Oct.  6  for  a  comblucd  market  house  and 
city  hall.     Cost  not  to  exceed  $100,000. 

Ottavo,  OHt. — llid-s  are  »ante<l  .\ug.  TA  for  the  cou 
structlon  of  the  Mint  at  Ottawa.  Fred  Gellnas, 
Secy.   Dept.  of  Pub.  Wks. 

Bugalo.  -V.  V. — Fids  are  wanted  Aug.  14  for  the 
erection  of  a  1-story  brick  lavatory,  to  be  located 
on  the  grounds  of  the  Klk  St.  Market;  also  for  sun- 
dry alterations  In  the  tower  of  Clinton  Market  Bldg., 
to  be  used  as  a  lavatory.  Francis  G.  Ward.  Coinr. 
of  Pub.  Wks, 

Jark»<m.  O. — Bids  are  wanted  .Vug.  •_'l  for  an  addi- 
tion to  and  repair  of  the  Jackson  Co.  Court  House. 
C  P.  Schellenger,  Co.  .\nd. 

Kmrta.  till. — «ie<>.  .A.  Ke  liigg.  Sec.v.  1!<I.  »f  Trus.. 
writes  that  the  contract  for  constructing  the  Car- 
negie Library  has  been  awarded  to  A.  N.  Foster,  of 
Eureka,   Cal.,  for  J20.S42. 

l.ouurilU.  Ky.'  .1  II.  Cowles  Clk.  of  Fiscal  Court. 
writes  that  D.  X.  Murphy  &  Bro.,  250  5th  St.,  have 
been  selected  to  prepare  plans  for  the  Jefferson  Co. 
Jail,   estimated   to  cost  $190,000. 

I'asadtna.  Cal. — The  plans  of  C.  11.  Brown,  of  Lo.s 
.\ugeles,  are  stated  to  have  been  accepted  for  a 
city  haU,  to  cost  $34,000. 

Ifarton.  O. — Richards.  MiCarly  &  ISiiifonl.  I{uj.'!;er.v 
Bldg.,  Columbus,  are  stated  to  be  preparing  plans 
for  the  Marion  Co.  Jail,  to  cost  about  $120,000. 

Alrxamlria.  ;,a.  ~  The  iilans  of  F.  B.  &  \V.  S.  Hull. 
of  Jackson,  Miss.,  are  stated  to  have  been  accepted 
for  a  court  house  for  Rapides  Parish,  to  cost  $71,00i>. 

Camdrn.  .\ .  J. — Kalghn  &  Draper.  4H  Iladdon  .\ve., 
are  stated  to  hare  secured  the  contract  for  erecting 
the  Nurses'  Home  at  Cooper  Hospital,  for  $21,000. 

Sacramtnlo.  ml. — The  plans  of  Willis  I'olk.  Chi- 
cago, 111.,  are  stated  to  have  been  accepted  for  an 
Episcopal  church,  to  bo  erected  on  15th  and  J  Sts., 
to   cost  about  $45,000. 

HatOH  Roufle.  La. — The  Legislature.  Just  adjourned. 
appropriated  $25,000  for  Improvements  at  the  State 
House,  building  and  grounds. 

St.  Paul.  Minn. — Plans  have  been  Bled  by  the  Mln 
neaota  Children's  Home  Society  for  a  new  infants' 
home,  to  be  located  In  St.  Anthony  Park;  cost, 
$25,000. 

\ladisun.  Win. — The  Mueller  Vu..  of  .MihvHUkee.  is 
stated  to  have  sectired  the  contract  for  ventilating, 
heating  and  lighting  the  capitol;  contract  price  re- 
portedTto   be  $60,000. 

Keniun.  O. — Richards.  .McCarty  &  Bulford,  Buggery 
Bldg.,  Columbus,  are  stated  to  have  prepared  plans 
for  a  $25,000  Carnegie  Library   for  Kenton. 

Hutfnio.  .V.  y. — The  contract  fiif  the  gia.iing.  exca- 
vating and  sewer  work  for  the  proposed  C5th  Regt. 
Armory  la  stated  to  have  been  awarded  to  Mosier 
&  Summers,  for  $64,6S4. 

Wicbita.  Kan. — 11  Is  stated  that  plans  liave  been 
completed  for  a  $30,000  church  for  the  M.  E.  Society. 

Perry,  id. — The  Council  is  statfd  to  have  decided 
to  erect  a  $15,000  city  hall. 

Colorado  Springn.  Colo. — The  contract  for  the  orna 
mental  Iron  work  on  the  new  county  court  house  Is 
stated  to  have  been  awarded  to  the  Chicago  Orna- 
mental Iron  Co.,  Chicago,  III.,   for  $18,445. 

Dedham.  Haag. — Bids  received  .luly  ;;!•  for  the 
buUdlng  to  be  used  as  a  registry  of  deeds  and  pro- 
bate and  for  the  purjioses  of  the  Norfolk  County 
Probate  Court  to  be  erected  opposite  the  present 
court  house  on  High  St.,  Dedham,  are  stated  to 
hare  been  rejected,  as  all  were  In  excess  of  the 
amount  allowed  by  State  Legislature,  which  is 
$200,000. 

Acv  York.  _V.  V. — The  St.  .\lo.vsius  R.  ('.  Congrega 
tion  Is  stated  to  have  purchased  a  site  at  132d  St.. 
west  of  7th  Ave.,  for  the  erection  of  a  brick  and 
stone  church,  to  cost  about  $100,000. 

Plans  have  been  filed  for  a  .3-story  brick  lodglng- 
honse,  to  be  erected  at  225  and  227  W.  .35th  St.,  by 
the  Children's  Aid  Society;  cost,  $40,000. 

Spri  null  did.  O. — I'lds  are  wanted  Aug.  T.i  for  $60,- 
(100  bonds,  to  be  used  for  the  erection  of  a  building 
for  County  Offices.  J.  A.  Hlnckle,  Chmn.  Bd.  Co. 
Comrs. 

nation,  O. — Bids  are  wanted   Aug.    25  for  ero->i" 
(he  Gallon  Public  Library.     Address,  "Building  Com- 
mittee, Public  Library." 

H iil-ristruffi .  /wi.  Bids  are  wanted  .*ug.  US  for  the 
erection  of  treatment  and  D  and  D  buildings.  Dr. 
H.  L.  Orth,  Supt.  Pa.  State  Lunatic  Hospital.  Addi- 
son Hntton,  Stephen  Girard  Bldg.,  Philadelphia, 
Archt. 

War^hiilltoirn.  la. — The  State  Bd.  of  Control  has 
awarded  the  contract  for  erecting  7  additional  build- 
ings at  the  Soldiers'  Home  to  J.  F.  Atkinson,  of 
Marshalltown,   for  $55,^4. 

SpriHf/flrld.  J/rtj»«.'  -Kx-Mavor  1).  O.  <fllmore  has  had 
plans  prepared  by  Lord.  Burnham  &  Co..  of  New 
York  City,  for  an  arboretum.  24x100  ft.,  which  he  Is 
to  erect  at  Forest  Park  and  present  to  the  city. 

Cape  Hail.  .V.  ./. — The  congregation  of  St.  Mary's 
K.  C.  Church  Is  renorted  to  have  decided  to  erect  a 
$3r..0«»0  edlfife  on  Washington  and  Ocean  Sts. 

Kenllnnd.  Ind. —  It  Is  statfd  that  bids  are  wanted 
Sept.  2  for  erecting  a  court  house,  to  cost  about 
$50,000.     Jas.  F.  Brnff.  Archt.,   Kokomo. 

Houldrr.  Colo. — It  Ik  .itatcd  that  bids  are  wanted 
Aug.  30  for  erecting  .i  library  In  this  city,  to  cost 
about  $7!>,000.     O.   W.    Roe.   Archt..    Pueblo.   Colo. 

m  l.ouii-.  Mo — Isaac  S  Taylor.  IMr.  of  Wks  of 
the  La.  Purchase  Expo.,  writes  that  Conrad  Keller- 
man,  Roe  Bldg.,  secured  the  contract  for  erecting  the 
Liberal  Arts  Bldg.,  for  $475,000. 


Boston,  Ua»». — Bids  will  be  received  by  the  Trus. 
of  the  Boston  Insane  Hospital,  64  Pemberton  Sq., 
until  .\ug.  20  for  furnishtng  material  and  erecting  4 
buildings  and  connecting  corridors  at  the  Women's 
Dept.,  Ward  23.  Wheelwright  &  Haven,  Archts,, 
1001  Colonial  Bldg. 

Hollistrr.  Cal. — It  Is  stated  that  bids  are  wanted 
Aug.  25  for  making  alterations  and  additions  to  the 
Co.  Hospital.     Jas.  G.   Piratsky,  Co.  Clk. 

Erie.  Pa. — Bids  will  be  received  by  the  Bd.  of  Fire 
Comrs.  until  Aug.  15  for  erecting  an  addition  to  En- 
ghie  House  No.  i.     Richd.  E.  Ford,  Secy. 

Haii-isbiirti.  I'u. — I'ids  are  wanted  Sept.  ti  for  the 
construction  of  a  Capitol  building,  as  advertised  in 
The  Engtaeeriug  Record. 

Uulutli.  .l/iiiii.-  .*t  a  meeting  of  the  Co.  Comrs.. 
July  30,  a  levy  of  $60,000  was  made  for  the  purpose 
of  securing  a  new  court  house  for  St.  Louis  Co.  It 
Is  stated  that  the  proposed  court  house  will  cost 
about  $300,000. 

I.ua  .Amjelin.  (■»/.— The  I'auly  .Tail  Bldg.  &  Mfg. 
Co.  of  St.  Louis,  Mo.,  is  stated  to  have  secured  the 
contract  for  the  cell  work  on  the  Los  Angeles 
County  Jail  for  $e9.9.S3. 

Scirictici/,  Pa. — It  Is  stated  that  the  contract  will 
soon  be  let  for  erecting  a  town  hall,  to  cost  about 
$40,000. 

IHveiside.  Cfii.  —  It  Is  stated  that  plans  will  be  re- 
ceived by  the  Co.  Bd.  of  Superv.  until  Aug.  13  for  a 
court  house.  Probable  cost,  $150,000.  W.  W.  Phelps, 
Co.  Clk. 

/,«  ./««(«.  Colo. — Bids  are  wanted  Aug.  18  for 
erecting  a  city  hall.     G.   S.  Thompson,  City  Clk. 

BUSINESS   BUILDINGS. 

Vonis'OHTH.  Pa. — it  Is  stated  that  the  Pennsylvania 
R.    R.    Co.    will    expend    about  $250,000   In    Improve 
ments  here,   including  the  erection  of  passenger  sta 
tlon    on    Lafayette    St.     W.    H.    Brown,    Ch.    Engr., 
Philadelphia. 

CUiir,  Mich. — llaug  &  Scheurman.  of  Saginaw,  are 
preparing  plans  for  a  $10,000  block  for  J.  W.  Calkins, 
of  Clare. 

Delray,  Mich. — D.  J^.  Kennedy,  of  Bay  t:ity.  is  stated 
to  have  secured  the  contract  to  construct  all  the 
buildings,  foundations,  docks,  etc.,  for  the  Cleveland 
&  Detroit  Iron  Smelting  Works,  to  be  erected  at  Del- 
ray  ;  contract  price  reported  to  be  about  $200,000. 

Toledo.  0. — It  is  stated  that  plans  have  been  com- 
pleted for  a  passenger  and  freight  station  to  be 
erected  by  the  Toledo  Ky.  &  Terminal  Co.  on  Cherry 
and  Seneca  Sts..  to  cost  about  $200,000. 

Jirecy  City,  A'.  J. — The  I'rentiss  Tool  &  Supply  Co., 
203  1st  St.,  Is  stated  to  have  decided  to  erect  a  brick 
storehouse  on  Communipaw  .\ve.  and  Woodward  St.. 
to  cost  about  $25,000. 

East  Liverpool,  O. — Frank  II.  Covalt.  of  Newport. 
Ky.,  is  reported  Interested  In  the  erection  of  a  ."j-story 
hotel  and  opera  house  building. 

New  York,  H.  Y. — Plans  have  been  filed  for  a  3- 
story  clubhouse  to  be  built  at  3.')3  and  3,">.j  W.  17th  St. 
.Architect.  J.  H.  Duncan,  21  W.  24th  St.  Theo.  B. 
Starr  Is  the  owner  ;  estimated  cost.  $50,000. 

The  Geo.  A.  Fuller  Co..  137  Bway.,  is  stated  to 
have  secured  the  contract  for  erecting  an  office  build- 
ing on  42d  St.,  Bway.  and  7th  Ave.  for  the  New 
York  Times.  Architect,  Cyrus  L.  W,  Erdlitz,  1123 
Bway. 

titeubenville,  O. — It  is  stated  that  the  Pennsylvania 
Co.  will  erect  a  depot  here,  to  cost  about  $50,000. 
Thos.  Rodd,  Ch.  Engr.,  Pittsburg,  Pa. 

Edw.  L.  Moore  is  reported  interested  in  the  erec- 
tion of  a  $.">0.00()  theater. 

Columbia,  Trim. — A.  E.  Hawthorne  &  Co.,  of  Nash- 
ville, are  stated  to  have  secured  the  contract  for 
erecting  the  Louisville  &  Nashville  K.  R.  depot  at 
Columbia   for   $45,0000. 

i;ochester,  X.  Y. — It  is  stated  that  the  N.  Y.  Cen 
tral  &  Hudson  River  R.  R.  Co.  will  erect  a  depot  here, 
to  cost  about  $230,000.  The  train  shed  will  also  b:: 
enlarged.     W.  J.  Wllgus,  Ch.  Engr.,  N.  Y.  City. 

Kankakee,  111. — Local  press  reports  state  that  the 
C,  C,  C.  &  St.  L.  Rv.  will  build  a  $30,000  depot  at 
this  place.     G.  W.  Kittredge.  Ch.  Engr.,  Cincinnati.  O. 

flioux  City,  la. — Geo.  W.  Burkhead,  la.  Savings 
Bank  Bldg.,  Is  preparing  plans  for  a  3-story  modern 
brick  building  to  be  erected  on  4th  St.  by  Alex.  Elliot. 
Cost,  $12,000. 

Mankato,  Minn. — A  correspondent  writes  that  the 
Chicago  Great  Western  R.  R:  (Saml.  C.  Stlckney, 
Mgr..  St.  Paul),  and  the  Chicago;  Milwaukee  &  St.  P. 
Ry.  (R.  H.  Williams,  Gen.  Mgr.,  Chicago.  111.),  will 
erect  a  union  depot  at  Mankato.     Cost,  $60,000. 

Homestead,  Pa. — The  Elks  of  this  place  have  de- 
cided to  build  for  themselves  a  home  which  will  prob 
ably  he  located  on  7th  Ave.  and  Amity  St.  There  is 
$12,000  In  the  building  fund,  and  as  much  more  has 
been  pledged. 

Duluth,  Minn. — The  Metropolitan  Bldg.  Co.  Is  re- 
ported Incorporated,  to  erect  an  opera  house  to  cost 
about  $.")0,000.  Plans  are  being  prepared  by  Architect 
Wangpnstein,  Providence  Bldg.  Lane  McGregor  and 
I'rank  W.  Densmore  are  among  the  directors. 

Boston,  Mass. — Plans  have  been  filed  for  a  granite 
and  brick  office  building  to  be  erected  on  State  St.. 
Merchants'  Row  and  Corn  Court,  for  the  State  St. 
Assoc,  of  which  Richards  M.  Bradley,  Geo.  B.  Cabot 
and  Arthur  Lyman  are  Trus.  ;  cost  about  $800,000 
Architects,    Peabody  &  Stearns,   ."i3   State   St. 

Memphis,  Tenn. — It  Is  stated  that  the  Southern  Ry. 
Co.  Is  to  expend  $20,000  to  overhaul  and  extend  Its 
freight  depot  at  Court  and  Madison  Sts.  W.  K. 
Ilutchens,   DIv.   Supt.,  Memphis. 

Minneapolis,  Minn. — T.  B.  Walker  Is  preparing  to 
erect  a  6-story  wholesale  bonse  at  1st  Ave.  N.  and  6th 
St..  to  cost  $125,000. 

Vtica,  N.  Y. — The  contract  for  erecting  a  ijulUiing 
for  the  Iltica  City  National  Hank  Is  stated  to  have 
been  awarded  to  Ambrose  B.  Stannard,  St.  James 
Bldg.,  N.  Y.  City,  for  $108,000. 


(jnttttl  lliipids,  Minn. — .lohn  Beckfelt  is  reported  in 
terested  In  the  erection  of  an  opera  house,  to  cost 
about   $35,000. 

Nf.  Paul,  Minn. — (ieo.  Somers  &  Co.  are  stated  to 
liave  purchased  a  site  on  6th  and  Wacouta  Sts..  on 
which  they  will  erect  a  warehouse  and  factory  to 
cost  $150,000.  The  building  Is  to  be  6  or  8  stories 
high. 

Cleveland,  O. — F.  C.  Bate,  -New  England  Bldg.,  is 
reported  to  be  preparing  plans  for  a  $25,000  building 
to  be  erected  on  Bank  and  Lake  Sts.,  for  P.  L.  John- 
son. 

Atlanta.  Ou. — Capt.  .las,  W.  English  is  reported  to 
have  under  consideration  the  erection  of  an  office 
building  on  I'eachtree  and  Marietta  Sts.,  to  cost  about 
$400,000. 

DCS  Moines,  la. — The  M.  Runely  Mfg.  Co.,  of  La- 
porte,  Ind.,  Is  to  erect  either  this  fall  or  next  spriug 
a  branch  house,  4  stories  high,  100x132  ft. 

DWELLINGS. 

liakeisfleUI,  Cal. —  Havens  it  Toipke.  Flood  Bldg.. 
San  Francisco,  are  stated  to  have  prepared  plans  for 
an  apartment  liouso  to  be  erected  on  Chester  Ave.  and 
17th  St.    for  Jewitt  &  Farnum,    to  cost  l$4U,UU0. 

Buffalo,  A.  Y. — .Mrs.  Porter  Norton  has  secured  a 
permit  for  the  erection  of  a  2-story  brick  and  stone 
residence  at  41  Gates  Circle.  The  plans  provide  for 
a  structure  100x70  ft.  of  colonial  style  to  cost  $46,000. 

WaJiliitiijton.  D.  (■.--.(as.  L.  Parsons.  142.')  N.  Y. 
Ave.  N.  W.,  is  stated  to  have  secured  the  contract 
for  erecting  an  apartment  house  ou  Connecticut  Ave. 
and  L  St.,  for  $467,000.      Architect,  Jas.  G.  Hill. 

SCHOOLS. 

\eir  llritiihi.  Conn. — li,  11.  llibbard.  iTyH  Arch  St., 
is  stated  to  have  secured  the  contract  for  erecting  an 
8-room  school  on  Prospect  St.  Rourke  Bros.,  of  New 
Haven,  secured  the  contract  for  heating  same;  total 
cost,  $25,000. 

Hartford.  Conn. — The  plans  of  John  J.  Dwyer,  78 
Trumbull  St...  are  stated  to  have  been  approved  for 
an  addition  to  Wilson  St.  School,  to  cost  about 
$10,000. 

Peabody,  Mans. — Bids  are  wanted  .\ug.  Lj  for  $95.- 
000  school  bonds.     Elmer  M.  Poor,  Town  Treas. 

Rockingham.  HuUfud: — ISids  are  wantid  .\ug.  16  for 
the  construction  of  a  chapel  and  annex  to  Mount 
St.  Vincent  Academy.  Mother  M.  Berchinans,  Su- 
perioress. Maurice  Perrault,  15  St.  Lambert  Hill. 
Montreal,  Archt. 

Baton  llouye.  Lu. — The  Superv.  of  the  La.  State 
Univ.  are  stated  to  have  selected  W.  L.  Stevens, 
of  Crowley,  to  prepare  plans  for  a  workshop,  and 
Favrot  &  Livaudais,  of  New  Orleans,  to  prepare 
plans  for  a  physics  and  civil  engineering  building,  at 
a  total  cost  of  $47,000. 

Parkersburg.  W.  Id. — Wm.  H.  Patton.  of  Parkers- 
burg.  Is  stated  to  have  been  selected  as  architect  for 
the  5th  Ward  School,  to  cost  about  $40,000. 

El  lUno.  Okla.  Tcr. — The  citizens  are  stated  to  have 
voted  to  issue  $20,000  for  a  new  school. 

J'ort  Washington.  Wis. — Fred.  Fraf  is  stated  to  have 
prepared  plans  for  a  3-story  brick  addition  to  the 
high  school,   to  cost  $15,000. 

Trenton.  .\  .  J. — .VII  bids  received  July  24  for  erect- 
ing a  school  on  Fillmore  St.  are  stated  to  have  been 
rejected  and  new  bids  will  be  received;  cost  not  to 
exceed  $50,000. 

Ha>i1in<i^-on-Uuilson.  .V.  Y. — Bids  are  wanted  Aug. 
15  for  the  erection  of  a  brick  school  on  Farragut 
Road.     Geo.   P.   Hemstreet,  Secy.  Bd.  of  Edue. 

Worcester.  Mass. — John  P.  Kingston.  .'ilS  .Main  St.. 
is  the  architect  for  Gates  Lane  brick  school,  to  be 
built  for  this  city  at  a  cost  of  $18,000. 

Baltimore.  Mil. — The  Hd.  of  Awards  received  the 
following  bids  for  the  erection  of  a  public  school 
at  Johnson  and  Heath  Sts.:  Brady  &  Waters,  $52.- 
555  (awarded);  C.  L.  Stackhouse,  $53,8,37;  C.  Sheehan 
&  Sons,  $54,144;  Frederick  Decker  &  Son,  $59,36J. 
Bidders  all  of  Baltimore. 

Bids  are  wanted  Aug.  13  for  a  steam  fan  system 
of  ventilating  and  heating  the  school,  to  be  erected 
at  Johnson  and  Heath  Sts.  Edw.  D.  Preston.  In- 
spector of  BIdgs. 

Middletoirn,  Conn. — The  plans  of  Cady.  Berg  &  See. 
31  E.  17th  St.,  N.  Y.  Clt.v,  N.  Y.,  are  stated  to  have 
been  selected  for  the  new  'Lecture  Hal!  at  Wes- 
leyan.  Plans  for  a  new  Science  Hall  are  under  con- 
sideration by  the  Trus.  The  third  building  to  be 
erected  Is  a  new  observatory  hall  to  cost  $.50,000. 

Bellefontc.  Pa. — .Mr.  and  -Mrs.  ('has.  M.  Schwab  arc 
stated  to  have  increased  the  amount  of  their  gift  to 
the  State  College  to  $120,000,  to  be  used  for  the 
erection  of  a  chapel  on  the  College  Campus. 

Westfield.  .Mass. — It  Is  stated  that  bids  are  wanted 
Sept.  1  for  erecting  a  dormitory.  Address,  E.  C.  & 
G.  C.  Gardner.   Archts.,   Sprlngiield. 

Kimiman.  ().-  It  is  stated  that  bids  are  wanted  Aug. 
30  for  erecting  a  brick  school.     S.  P.  Buckley,  Clk. 

Niagara  Falls.  N.  Y. — Bids  are  wanted  by  the  Bd. 
of  Educ.  until  Aug.  20  for  erecting  a  school  hi  the 
3d   Ward.     Carl  E.   Tucker.   Clk. 

Boston.  .Mass. — Plds  are  wanted  Aug.  14  tor  the 
mason,  carpentry  and  other  work  In  the  following 
schools:  Parkham  School.  West  Bway.,  and  Drake 
School  on  C  St.,  both  in  South  Boston;  Harvard 
School,  on  Devens  St.,  Charlestown.  and  Chas.  C. 
Perkins  School,  on  St.  Botolph  St.,  Back  Bay.  Bos- 
ton. R.  Clipston  Sturgls,  Chmn.  City  Schoolhouse 
(^omrs. 

North  Freedom.  Wis. — It  Is  stated  that  bids  are 
wanted  Aug.  14  for  erecting  a  school,  Geo.  W. 
Hackett,   Clk. 

.{ustin.  Te.r. — Bids  will  be  received  by  the  Bd.  of 
Regents  of  the  T'niv.  of  Texas,  at  Austin,  until 
Sept.  0  for  furnishing  and  installing  a  steam  heat- 
ing apparatus  In  the  girls'  dormitory.  T,  S.  Hender- 
son,  Chmn. 
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llilwaukce.  Wis. — Ulds  will  be  received  by  the  Bd.  Tine  Oilcans,  Im. — Bids  are  wanted  at  the  U.  S.  Kn- 

of  Pub.  Wks.   until  Aug.  14  for  erecting  a  school  on  gincer  Ddice,  New  Oilcans,  until  Sept.  2  for  dredging 

14th  and  Galena  Sts.,  In  9th  Ward.      Chas.  J.  Poetsoh,  at  t'alcasleu   Lake,  I,a.,  and  .Sabine  Pass  Harbor.  Tex.. 

City  Eugr.  as  advertised  in  The  Engineering  Uecord. 

Boone,   la. — It  is  stated  that   bids  will   he   received  ttt.  Lonia,   Mo. — The  Bd    of  Managers   in  cliarge  of 

by  J.  J.  Sneil  until  Aug.  12  for  heating  apparatus  in  the  government  exhibit  at  the  Louisiana  I'urchase  Ex- 
schools,  position    at    .St.    Louis    is    reported    to    have   approved 

plans  for  the  government  building,  which  were  drawn 

VIcrtland,  U. — Bids  are  wanted  Aug.  20   tor  ^100,-        under   the  supervision  of  Jas.   K.  Taylor,  Supervising 

UOO  school  bonds.      H.  D.   Cofflnberry,  Trcas.  Architect.    Treasury    Dept.,    Washington.        Estimated 

cost  of  building.  .fSiJO.OOO. 
Kinisas   Cilu,   Ho. — Local    press    reports    state   that 
the  Sisters  of  Loretta  will  erect  new  school  buildings,  llutvaville,    Ark. — The    nlaus    of    Capt.    Uraham    D. 

to  cost  about  $200,000.  I'itch,   Corps  of   Engrs.,    U.    S.    A.,    Little   Itoclt,    Ark.. 

for   locks  Nos.    1    and  2  on   \Vhlte   River,    near   Bates- 
.Veil-   York.  X.    y. — The  following  bids  were   opened       vllle,   are    reported   to   have  been   approved.      Trobabie 
July   28   by    the    Dept.    of   Education   for   Installing,        <iist.  $1.12.000. 
heating   and    ventilating   apparatus    in    Morris    High 

School,    Boro.    .of    Bronx:    Baldwin    Engineering    Co.,  Wasliintjlon.  U.   V. — .\moug  the  allotments  recently 

S55,S07;  Frank  Dobson,  $50,500;  John  Neal's  Sons,  made  by  the  War  Kept,  for  improvements  of  Army 
$49,909;  Blake  &  Williams,  $49,680;  Williams  &  Post.s  are  the  following :  Hains  .Mission,  Alaska.  $200. 
Uerstle,  $51,800;  John  Hankin  &  Brother,  $51,295;  000;  Monterey.  Cat,  $125,000;  Ft.  Warden  and  Ft. 
United  Htg.  Co.,  366  W.  Bway.,  $49,447  (awarded);  Casey,  Wash.,  and  Ft.  Itosecraus.  Cnl.,  each  $120,00(»; 
E.    Rutzler,  $63,000.  Ft.    Liucolu,   N.    D.,   $90,000 ;   Ft.    Meade,    S.    1).,    $95,- 

000  ;  Ft.  McKen/.ie,  Wyo..  $115,000  ;  Ft.  U.  A.  Kusseli, 

CTRPPT     rLFANINR     AND     GARBAGE      DIS-       ^^'.vo.,  $200,000;    Ft.    Ethan  .\llen.   Vt.,   $175,000;   Ft. 

STREET     OLtAIMINO,     AINU     UAKBAtit     LJIS>         ij„„g|as     Utah,   $12,5.000 ;    Ft.    Snelling.    Minn.,   $260,- 

POSAL.  000;    Ft.   Lawtou,    Wash.,   $105,000;    Ft.    Des   Moines. 

la.,  .$240,000  :    Vancouver  Barracks.   Wa.sh,,   $140,000 ; 
canton,  O. — City  Engr.  P.   H.  Weber  writes  that  the       Ft.  Ontario,  N.  Y.,  $160,000;  Whipple  Barracks,  Ariz., 
contract   for   constructing    a   garbage    crematory    has       $120,000  ;  Ft.  Riley,  Kan.,  $225,000  ;  Ft.  Leavenworth, 
been   awarded   to   the   Dixon    Garbage  Crematory    Co.,        Kan.,  $250,000. 
Toledo,   O.,  for  $19,985. 

Johnson  City.  Ti-nn. — Bids  are  wanted  at  the  Office 
Vinmnncs,  Ind. — City  Clk.  T.  Robertson  writes  that       of  the  National  Home  for  Disabled  Vol.   Soldiers,  New 
the   contract   for   the    removal  of   garbage   for   1    year       York    City,     until    Sept.    2    for    constructing    certain 
has  bec'n  awarded  to  Andrew  Nestlehut,  of  Vincennes,        buildings  at  the  Mountain   Branch  of   the  N.    H.   for 
for  $2,200.  D.  V.   S.  near  John.son  City,  as  advertised  in  The  En- 

gineering Record. 
Uolyoke,  Mass. — The  U.   S.  Garbage   Reduction  Co., 
of  Lynn,   has  made  a  proposition   to  the  Bd.   of  Pub.  Wunhington,  D.  V. — Bids  are  wanted  Aug.  IS  for  the 

Wks.  tor  the  construction  of  a  garbage  plant  in  this  construction  of  fireproof  floor  ove-r  the  east  portico  of 
city,  to  cost  about  $60,000.  the   U.    S.    Treasury    BIdg.      M.    E.    Ailes,    Asst.    Secy. 

Treasury  Dept. 
Hpringfleld,   Mass. — The   Bd.   of   Health   has    under 
consideration    a    proposition   from   the    U.    S.    Garbage  Phoenix,    .Iriz. — Bids  are  wanted   .4ug.   26   for   fur- 

Reduction  Co.  for  the  erection  of  a  $50,000  disposal  nishing  and  delivering  at  the  U.  S.  Indian  School, 
plant  In  Springfield.  Phoenix,  the  following  supplies  :  50,000  bricks,  90  bbls. 

of  cement,   600  electric  lamps.  3  electric  motors,  etc. 
Uloomfleld,  A".  J. — The  Bd.  of  Health  Is  considering       Chas.   W.  Goodman,  Supt. 
the  question  of  the  collection  and  disposal  of  garbage. 

Kaptd  City,  S.  D. — Bids  will  be  received  at  the   Of- 
Spokanc,    Wash. — The    question    of    constructing    a       flee  of  Indian  Affairs,  Dept.  of  the  Interior,  Washing 
garbage  disposal  plant  is  said  to   be  under  considera-       ton,   D.   C,  until  Sept.  2  for  furnishing   material  an-l 
tlon.  erecting  a  brick  employes'  quarters  and  a  brick  laun- 

dry.   Including    plumbing    and    acetylene    gas    piping : 
Seattle,    Wash. — Local    press    reports    state    that    a       also  a  brick  dormitory,  an  addition  to  brick  dormitory 
crematory,  to  cost  about  $75,000,  is  now  being  planned       and  a  brick  school  house,  all  with  plumbing,  acetylene 
by  Health  OfBcer  Carroll.  gas  piping  and  steam   heating,  at   the  Rapid  City   In- 

dian School.      For  Information  address  Sam   B.  Davis. 
liurlington,  N.  J. — The  U.  S.   Garbage  Reducing  Co.        Supt.   of  School.     A.   C.   Tonner,    Acting  Comr. 
has   applied    to   Burlington   Common    Council   for    per-  • 

mission  to  erect  a  plant  In  that  place.    ■  Bremerton,     Wash. — The     Piiget     Sound     Bridge    -& 

Dredging  Co.  has  received  the  contract  for  the  coai- 
Marietta,  O. — Local  press  reports  state  that  a  con-       ing  plant  at  Puget  Sound  Navy  Yard,  for  $265,000. 
tract  Is  soon  to  be  let  for  the  construction  of  a  crema- 
tory.     •  Pensacola,    Fla. — Capt.     J.    C.     Sanford.     Corps    of 

Engrs.,  U.  S.  A..  Charleston,  S.  C.  is  reported  to  have 
Oreensbura,  Fa. — The  Council  is  said  to  be  prepar-        in    charge    the    preparation    of    plans    for    a    $1.50,000 
ing  a  new  ordinance  for  the  issue  of  $25,000  bonds  for       dredge  for  use  at  this  harbor, 
a  garbage  plant. 

I'awipu.  Fla. — The  contract  for  constructing  the  U. 

GOVERNMENT   WORK.  S-   l'"^'  "'S'^'5, ''^  J''™P,'i  •"'?,?*"="   awarded  to  Cramp 

&    Co.,    Philadelphia.      For    bids    opened    July    17,    see 

lAuht  Fistiircs. — .Separate  bids  have   been  asked  by  The  Engineering  Record  of  July  26. 
the  Treasury  Dept..  Washington,  D.  C.  until  Aug.  29 

for    manufacturing    and    placing    in    position    certain  Washinuton,  D.  C. — According   to  press   reports  the 

combination    gas    and    electric    light    fixtures,    for    the  Navy  Department  will  soon  call  for  bids  for  a  float- 

U.  S.  Post  Office  buildings  In  the  following  cities  ;  St.  ing  dry  dock  to  accommodate  a  16,000-ton  battleship. 

Cloud,   Minn.  ;    Jollet.    111.  ;   Hot  Springs,    Ark.  ;    Oska-  to  be   built   In   the  United    States  and  floated  over  to 

loosa,   la.,  and  .\bilene,  Tex,  the   Philippines.      The  amount  available  is  $1,250,000. 

Philadelphia.   Pa. — The  following   bids  were  opened  Hault    Htc.    Marie,    Mich. — A    Bd.    of    Government 

Aug.  2  at  the  Bureau  of   Yards  &  Docks.  Navy  Dept.,  i'.ngrs.   is    reported    to  have  decided  to  recommend    as 

Washington.  D.  C.  for  constructing  a  brick  and  steel  the   best   method   of  extending    the    locks   system,    the 

building    at    the    League    Island    Navv    Yard :    L.    L.  construction  of  an  entirely  new  concrete  lock  to  give 

Leach    &    Son.    Chicago.    $74,731  ;    Henderson    &    Co..  passage   at  one  time  to  3  of  the  largest  ships  on   the 

Philadelphia.    $79,000;    Penn    Erecting    Co..    Phlladel-  lakes;  the  canal  above  to  be  widened  to  500  ft. 
phia,   $75,400.      Tlie   bids  given    were  on    tlie   building 

as  per  specifications;  many  other  bids  for  deductions,  MISCELLANEOUS, 

etc.,  were  also  submitted. 

Boston,  Mass. — Frederick  N.  Wales.  Clk.  Bd.  of  Har- 

Nexc   York,  N.    Y. — Bids   are   wanted  at   the   U.    S.  bor  &  Land  Comrs.,  writes  that  the  contract  for  build- 

Engr.   Office  until  S"pt.  3  for  dredging  in   Buttermilk  '"g   a   stone    breakwater   at    the    eiitrame    to   .ippona 

Channel  and  in  Gowanus  Creek,  N.  Y.  Harbor,  as  ad-  gansett  Harbor  on  Buzzards  Bay  has  been  awarded 

vertlsed  in  The  Engineering  Record.  to   E.   S.  Helden  &  Sons,    217  Laurel   St.,  Hartford,  at 

.1!].07  per  net  ton  of  stone. 

Bock   Island,    III. — Bids    are    wanted    at    the    I'.    S.  .,,„,.„.. 

Engr.    Office   until    Aug.    30    tor   constructing   and    re-  Wilminyton.  Del. — Theodore  A.  Leisen,  Ch.  Engr.  of 

pairing  dams  and  shore  protections  between  Rock   Isl-  Parks,  writes  that  the  contract  for  constructing  a  con- 

and.  111.,  and  Burlington,  la.,  and  between  Burlington,  crete  dam    acn.s.s    the.  i.iandywiuc   has    been   a\yarded 

la.,  and  Hannibal.  .Mo.,  as  advertised  in  The  Engineer-  to   Simmons  &  Bro.,  of  Wilmington,   for  $4,451. 
Ing  Record.  .  .a  .^    , 

Webster  City.  la. — It  Is  stated  that  bids  are  wanted 

Ft.  Unelliny,  Minn. — Bids  are   wanted  Aug.    20  (or  .\ug.  25  for  constructing  Elwlch  drainage  ditch  ;  estl- 

constructlng   a   sewer    system    at   this    post.      Address  mated    amount    of   excavation,    26,000   cu.   yds.      Edw. 

Geo.  E.  Pond,  Ch.  Q.  M.,  St.  Paul,   .Minn.  K.  Fox,  Engr. 

Vhicago,  111. — The  following  bids  were  opened  July  28  by  Major  J.  H.  Willard.  Corps  of  Engrs.,  U.  S. 
A.,  tor  constructing  foundations  for  5  locks  and  1  aqueduct  bridge,  walls  for  8  locks  and  piers  and  abut- 
ments for  5  aqueduct  bridges  and  1  highway  bridge :  \,  Page  &  Shnable.  Chicago,  $316,372  ;  B.  Bates  & 
Rogers  Const.  Co..  Chicago,  $399,848  :  C,  J.  A.  Hlnemann.  Chicago.  $358,429  :  D.  Cogan  &  Pound.  Chicago, 
$502,681  ;  E,  Capital  City  Brick  &  Pipe  Co.,  Des  Moines.  la..  $363,642  ;  F,  Calishan  Bros.  &  Katz.  Omaha. 
.\eb.,   $364,129.      For  detail  bids  see  accompanying  table.      Amount  available  for  this  work.  $350,000  : 

Items  and  Quantities.                                      FED  C             B  A 

Kxcav.,  62,891   cu.  yds $.35             $.75           $.40  $371/2       $.60  $.34'/i 

Rock  excav..  9.024  cu.  yds 80            1.00          1.25  1.25          1.50  1.80 

Piles,   17,300    lln.  ft • .40               .45             .45  .40             .45  .39 

Pine  plank,  57,552  ft.  B.   M 25.00          .55.00         37.00  28.00         30.70  30.60 

Pine  timber.   253.666  ft.  B.   M liS.OO          53.00         31.00  31.00         32.40  32.40 

Oiflc  plank.  3,336  ft.  B.  M 40.00          60.00        53.00  47.50        44.50  39.00 

Oak  sheeting,  33.048  ft.  B.  M 50.00          65.00        55.00  57.00        62.00  60.00 

rJoIts,  etc.,  25,902   lbs 04               .04             .05>4  .04             .04  .05 

Nat.  cement  con.  In  found.,  4.113  cu,  yds 6.00            5.00           6.00  5.75           5.85  5.25 

Port,  cement  con.   In  found.,  200  cu.  vds 7.00             7.00           8.00  8.70           7.85  7.34 

Nat.  cement  con.   In  walls,  8.703  cu.  yds 7.70            6.00           9.00  6.90           7.20  5.72 

Port,  cement  con.  In  walls,  21,219  cu.  yds 8.90             8.50         14.00  S.70           9.20  7.29 

Drain  pipe:  Sin.,  705  ft 40               .60             .65  .50             .30  .30 

lOln.,   825  ft 50               .70             .75  .00             .35  .42 

Broken  stone,  945  cu.  yds 2..50             2.40           3.25  2.75           2.80  2.10 

I.a.vlng  C.  I.  pipe:   18-fn.   lengths  @12  ft 3,00             1.00           2.00  15.00           5.00  4.20 

24-ln.,  36   lengths  ftl2  ft 4.00             1.10           2.50  18.00           8.00  5.40 

:'.6-ln..  18  lengths  ftlti  ft 5.00             1.40           3.50  20.00         14.00  9.00 

48-ln.,  36  lengths  @12  ft 6.00             2.00           4.00  22.00         24.00  12.60 

Slope  paving,  1,309  sq.  yds 4.00            3.00           4.00  2..50           3.50  2.15 

Rubble  mas..  972  cu.  yds 8.50             4.10         11.00  9.50           7.50  7.30 

Back  fill.,  91,761  cu.  yds 20              .15            .25  .17            .30  .24 


\cw  York,  N.  Y. — The  Bd.  of  Aldermen  has  author- 
ized the  Issue  of  $200,000  bonds  for  Thomas  Jefferson 
Park,  $50,000  for  park  at  .North  River  and  42d  St., 
$35,000  for  comfort  stations  in- Central  and  Morning- 
side  Parks,  and  $100,000  for  park  work  in  the  Boro. 
of  .Brooklyn. 

Portland,  Ore. — The  contract  for  constructing  a 
dry  dock  has  been  awarded  to  Robl.  VVakefleld,  of 
Portland,  at  a  compromise  bid  of  $162,000. 

Osceola,  Ark. — Bids  are  wanted  Aug.  20  tor  dredg 
ing  about  13  miles  of  drainage  canal,  involving  the 
removal  of  about  223,000  cu.  yds.  of  earth.  Address 
John  A.  Fox,   Osceola. 

Orecnoille,  Miss. — Bids  will  he  received  by  the  Bd. 
of  Miss.  Levee  Comrs.  until  Aug.  25  for  constructing 
about  800,000  cu.  yds.  of  levee  work.  Nathan  Gold- 
stein, Secy. 

Boston,  .Mass. — The  following  bids  were  opened 
July  31  by  the  Boston  Transit  Commission  for  part 
of  .Section  D,  East  Boston  Tunnel,  The  dates  given 
are  the  time  of  beginning  and  the  time  of  completlDK, 
respectively  :   A,    .lones   &    -Meehan,    Boston,   $141, 55a  , 


accompanying  table  : 

items   and   Quantities.  A.            B.           C. 

12,000  cu.  yds.  earthexcav $7.00     $7.15     $6.40 

3.500  cu.  yds.  concrete.  Port.  cem. 

mortar    14.50     11.40     12.0O 

30  tons  steel  rods,  etc 25.00     18.00  100.00 

Laying  vit.  pipe  : 

20-in.,  560  lln.  ft I.50       3.,50       2.50 

15-in.,   60  lln.    ft 1.50       3.00       2.25 

1.500  sq.  yds.  coating  Port.   cem. 

mortar   l.oo       1.10         .75 

I..1OO   sq.   yds.,  tarred   felt,    pitch, 

etc ,50         .25  .75 

oOO  cu.  yds.  clay   boxing 5.00       1.85       1.00 

Per   cent,  on   $1,500  worth  extra 

work    25           15           15 

NEW    INDUSTRIAL    PLANTS. 

The  John  Davis  Co.,  51-79  Michigan  St.,  Chicago, 
win  erect  a  new  plant. 

The  Columbus,  O.,  Buggy  Co.  proposes  erecting  a 
new  plant,  which  will  Include  three  4-story,  300x100- 
ft.  buildings  of  mill  construction  equipped  with 
sprinklers  and  elevators  on  the  outside  of  the  build- 
ing. The  power  plant  will  Include  1,000  H.-P.  In 
boilers,  engines  and  generators.  The  factory  will  be 
operated  by  electric  motors  and  wood-working  and 
wheel  macninery,  steam  drop  hammers,  etc.,  will  be 
installed. 

The  Chesapeake  Development  Co.,  of  Baltimore, 
has  been  organized  with  a  capital  of  $l,500,0i>0  to  re- 
claim the  timber  lands  of  southern  Maryland,  usiug 
the  timber  for  railroad  ties,  lumber  and  fuel.  The 
company  wants  to  correspond  witn  makers  of  port- 
able sawmills.  Jas.  E.  Brady,  104  E.  Lexington  St., 
Baltimore,  Treas. 

The  Pfaudler  Co.,  67  Fort  St.,  East,  Detroit,  Mich., 
is  erecting  a  plant  at  Rochester,  N.  Y.,  for  which 
two  150-H.-P.  boilers  served  hy  a  brick  stack,  en- 
gines, electric  generators,  motors,  shafting,  etc.,  will 
be  required. 

T.  E.  Nash,  Grand  Rapids,  Wis.,  Is  Interested  In 
the  erection  of  a  sawmill,  and  will  soon  be  in  the 
market  for  machinery.  Including  boilers,  engines, 
shafting,  pulleys,  etc. 

The  Butz  Fire  Plug  Co.,  Piqua,  O.,  expects  to  erect 
a  150x75-ft.  foundry  and  a  machine  shop  75  ft.  square. 


BUSINESS   NOTES. 

The  I'hoenix  Iron  Works,  Portland,  Ore.,  are 
erecting  a  60x80-ft.  foundry,  a  2-story,  70xl00-ft.  ma- 
chine and  boiler  shop  and  a  30x50-ft.  pattern  shop 
and  expects  to  be  ready  for  business  in  about  six 
weeks. 

The  Otis  Elevator  Co.,  New  York,  reports  receiv- 
ing the  following  orders:  Manhattan  Ry.  Co.,  four 
heavy  electric  passenger  elevators  equipped  with 
magnet  controlling  devices  for  the  new  station  at 
110th  St.  and  Eighth  Ave..  New  York;  General  Elec- 
tric Co.,  Schenectady,  N.  Y.,  seven  electric  elevators 
with  Otis  motors  and  controllers;  hydraulic  plunger 
automobile  lift  for  stable  of  Miss  Helen  Gould,  New 
York;  51  electric  elevators  and  15  hydraulic  ele- 
vator equipments. 

A  new  addition  to  the  power  plant  of  the  Lewis 
Institute,  Chicago,  will  consist  of  a  150-H.-P.  engine 
built  by  the  Ball  Engine  Co.,  Erie,  Pa.,  direct 
connected  to  a  75-Kw.  generator. 

G.  H.  Gest,  277  Broadway,  New  York,  has  lieen 
awarded  the  contract  for  additions  to  the  under- 
ground subway  system  of  the  Edison  Electric  Illumi- 
nating Co.,  of  Brooklyn. 

During  tlie  past  six  mouths  the  Arm  of  H.  R. 
Helnicke  &  Co..  No.  160  5th  Ave.,  New  York,  has 
completed  large  brick  chimneys  for  Ware  Furniture 
Mfg.  Co.,  Atlanta,  Ga.;  Philadelphia  Pneumatic  Tool 
Co.,;  American  Snuff  Co.,  Yorklyn,  Del.,  and  Klt- 
tatinny  Hotel,  Delaware  Water  Gap,  Pa.,  and  Is 
now  at  work  on  similar  stacks  for  Powers  & 
Weightman,  East  Falls  of  Schuylkill,  Philadelphia, 
Pa.,  and  the  Housatonic  Mfg.  Co.,  New  Haven,  Conn. 

The  Crocker-Wheeler  Co.,  Ampere,  N.  J.,  Is  In- 
creasing Its  floor  space  by  a  new  building,  which 
win  nearly  double  the  present  capacity,  permit  plac- 
ing new  and  heavier  machinery  to  accommodate 
larger  generators  and  more  rapid  work  on  large 
orders  for  the  smaller  standard  machines.  The 
new  building  Is  of  brick,  slow  burning  mill  construc- 
tion, 3  stories  In  height  and  Intended  for  the  -wind- 
ing departments  and  light  machine  tools.  .\  portion 
of  the  basement  space  will  be  used  for  experimental 
laboratories. 
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The  Natiuoal  Biscuit  Co.,  Baltimore,  is  iustaliiug 
an  electric  plant,  coosistlog  of  two  300-H.-P.  cross- 
compoond  Ball  easines  direct  eoanected  to  Ueneral 
Electric  generators. 

t'or  the  Sosqueliauua  Iron  jc  Sti-el  Company's  new 
phut  at  Columbia.  I'a.,  the  tlitsburgh,  Ta..  Ciage..Sc 
Supply  Co.  will  furnish  thrve  ioU-H.-l'.  water-tube 
boilers.  The  company  has  also  rei'outly  reoehed  the 
following  orders:  National  Stetl  Co.,  Wliite  Star 
nilering  system  for  vertical  crossi  compound  blowing 
engines;  altering  systems  for  the  Electric  Depart 
ment  of  the  Carnegie  Steel  Co.  Homestead  Works, 
and  the  Wheeling.  \\.  V'a.,  Steel  &  Iron  Co. 

Westinsliouse.  Church.  Kerr  i!fe  Co.  have  under  ful- 
lUment  a  number  of  Important  coutraots  for  niilway, 
lighting:  and  power  properties,  including  the  follow- 
ing: Metropolitan  Sireet  Hy..  Third  Ave.  Division, 
designing  KiugsbrKlge  station  and  installing  boiler, 
engine,  condenser  and  generator  equipments;  Meri- 
den.  Conn..  Electric  Light  Co..  remoUeliug  lighting 
plant,  rebuilding  and  extending  boiler  and  engine 
room,  and  installing  an  entire  equipment  of  new 
machinery;  Lackawanna  &  Wyoming  Valley  K,  R., 
designing  and  coustructing  one  of  the  most  im- 
Itortaut  high-speed  interurbau  roads  In  the  country; 
American  l"ar  &  Foundry  Co..  Berwick,  Pa.,  erecting 
a  car  manufacturing  plant;  Uoi-hester,  Auburn  & 
Syracuse  Ky.,  design  and  construction:  I'ittsburg  & 
Lake  Erie  lly.,  McK»>es  Uocks,  Pa.,  mechanical  equip- 
ment for  large  rallritad  shops  and  terminal  station; 
Champlnn  Coated  I'aper  Co.,  Hamilton,  O.,  and 
American  Smelting  &  Ketinrag  Co.,  extensive  high- 
pressure  steam  piping  outflts;  Nikola  Tesia,  Warden- 
clyffe.  N.  Y..  electrical  equipment,  steam  engines, 
auxiliarv  apparatus,  steam  piping,  etc.;  Walter  W. 
Imw.  Briar  Cliff  Manor,  N.  V.,  electrical  heating  and 
refrigerating  outfits  for  suburban  isolated  plant  and 
rllU;  Pblpps  Kesidences,  New  York,  mechanical,  elec- 
trical, beating  and  refrigerating  outflts  for  isolated 
piant. 

PRCPOSALS  OPEN. 

BMa                                                                            See  Gng. 
dOMi                        WATER  WORKS.  Record. 

Aug.  11.  Well,  Ft.  Caswell,  N.  C Aug.    2 

Adv..  Eng.  Record,  Aug.  '2.  I). 

Aug.  12.  Philadelphia.  Pa Aug.    9 

Aug.  12.  Morris,    111 Aug.    "J 

Aog.  13.  Engines,    Chicago.    Ill June  14 

Adv.,  Eng.  Record.  June  21,  28. 

Aug.  14.  Well.  Niles,  O July  19 

Aug.  14.  Cement,  Cheyenne,  Wyo Aug.    2 

Aug.  15.  Dam,  etc.,  Charleston,  S.  C Aug.    !) 

AdT.,  Eng.  Record.  Aug.  !). 
Aug.  15.  Kenmore,    N.    Y Aug.    !) 

Adv.,  Eng.  Record,   Aug.  U. 

Aug.  15.  Lawton,  Okla.  Ter Aug.    2 

Aug.  15.   Monterey,  Nuevo  Leon,  Mex June  21 

Adv.,  Eng.  Record,  July  12,  19. 

Aug.  16.  Freeport,   O Aug.    2 

Aug.  1ft.  Pipe,  Washington,   D.   C •  •  ■ .  Aug.    2 

Adv.,  Eng.  Record,  Aug.  2. 
Aug.  18.  Blakely,  tia July  26 

Adv.,  Eng,  Record,  July  2e  to  Aug.  9. 

Aug.  18.  Whatcom,  Wash July  19 

Aug.  IS.   North  Hempstead    N.  Y Aug.    9 

Adv..  Eng.  Record,  Aug.  '.I. 
Aug.  11).   Westerville.  O Aug.    9 

Adv.,  Eng.  Record,  Aug.  11. 

Aug.  20.   Ithaca,   N.    Y July  26 

Aug.  21.  Chimney,  Cleveland,  O Aug.    2 

Adv.,  Eng.  Record,  Aug.  2.  9. 

Aug.  21.   Dam,   Cheyenne,   Wyo Aug.    2 

Aug.  21.  Manning,    la Aug.    2 

Adv.,  Eng.  Record,  Aug.  2.  1>. 

Aug.  22.   Ft.  Barrancas,  Fia Aug.    2 

Aug.  28.  Danville,   111 Aug.    2 

Adv.,  Eng.  Record,  Aug.  2,  9. 

Aug.  2!».   RedBeld,  S.  D Aug.    9 

Sept.    4.   Karmington,    .Uo Aug.    9 

Adv.,  Eng.   Record^  Aug.  II. 
Sept.    5.  Engine  and  boiler,  Milwaukee,  Wis. .  .July  19 
Sept.    li.   Pipes,  Washington,  D.  C Aug.    9 

Adv.,  Eng.  Record,  Aug.  1>. 
Sept.    6.  Gates,  valves,  Washington,  D.  C Aug.    2 

Adv.,  Eng.  Record,  Aug.  2. 

Sept.    9.   Ilouma,    La Aug.    9 

Dec     1.  Pumps.   Seguin,  Tex July  26 

I'umps.  etc.,  Weatherford,  Tex Aug.    9 

Elgin.    Tex Aug.    9 

SEWERAGE  AND   SEWAGE   DISPOSAL. 
Aug.  12.  Machinery,  New  Orleans,  La June    7 

Adv..  Eng.  Re<ord,  July  7  to  Aug.  9. 
Aug.  12.  Construction,  New   Orleans,  La June    7 

Adv.;  Eng.  Record,  July  7  to  Aug.  9. 

Aug.  13.   Defiance.  O Aug.    9 

Aug.  13.  Hartford,   Conn Aug     » 

Aug.  13.  Norrlstown,   Pa July  19 

Aug.  13.  Cincinnati,  O Julv  19 

Aug.l4.   Paris,    III Aug.    9 

Adv..  Eng.  Record,  Aug.  9. 

Aug.  14.  Cincinnati,  O July  26 

Aug.  15.  St.   Louis.   Mo Aug.    9 

Aug.  15.  I^wton.  Okla.  Ter. Aug     2 

Aug.  15.   St.    Louis,    Mo Aug.    2 

Aug.  15.  Monterey,   Nuevo  Leon,   Mex June  2i 

Adv..  Eng.  Itecord,  July  12.  19. 

Aug.  16.   Dunkirk,  N.  Y Aug     9 

Aug.  18.  Ludwick.    Pa Aug     9 

Aug.  18.  New  York,  N.  Y Aug     9 

Aug.  18.  New  Britain,  Conn July  19 

Adv.,  Eng.  Record,  July  19  to  Aug.  2. 

Aug.  19.  5iontlcello,    Ind Ane     9 

Aug.  20.  Brooklyn.  N.  Y Aug.    9 

Aug.  20.   Boilers,  Boston,  Mass Aug.    9 

Aug.  21.   Peoria,  III Aub     9 

Aug.  21.  Berkley.  Va July  26 

„    Adv.,  Eng.  Record,  July  26  to  Aug.  9. 

Aug.  22.  Montlcello,   Ind Aue     2 

Aug.  23.  Mansfield.  O '  Aue    2 

Aug.  25.  Tyrone.  Pa.    Aug     9 

Adv.,  Eng.  Record,  Aug.  9. 

Aug  29  Geneva,  O Aue     2 

Aug.  30.  Washington,  D.   C Aug'    9 

Adv.,  Eng.  Record,  Aug.  » 
Sept.    2.  Plelnfieli    N.    J 7 Aug.    9 

BEIDGES. 

Aug.  13.  Brooklyn,  N.  Y Aue  2 

Aug.  14.  Houston,  Tex "Aue  5 

Aug.  15.  Indianapolis.   Ind " 'aiiI"  a 

Aug.  15.  Providence,  R.  I [ auI'  2 

Adv.,  Eng.  Record,  Aug.  2,  9. 


.\ug.  16.  Ft.  Scott,  Kan .\ug    2 

.^ug.  18.  San  Jose,   Cal Aug.    9 

Aug.  18.  Bassett,  Neb Aug.    2 

Aug.  18.   Anadarko.  OKla.  Ter .\ug.    2 

Aug.  19.  Binghamton.   N.    Y Aug.    9 

Aug.  —  Rutledge,  Tenn July  26 

.\ug.  20.  PerryvTlie,  Ark ; .-Vug.    9 

.\ug.  29.  Indianapolis,  Ind Aug.    9 

Sept.    1.  .\rmour,    S.    D .\ng.    9 

Sept.    3.   Parker.    S.    D Aug.    9 

Sept.    3.   Substructure,  Chicago.    Ill July  19 

Adv.,  Eng.  Record.  July  19. 
Sept.    3.  Superstructure.  Cliloago,  111 July  19 

Adv.,  Eng.  Record,  July  19. 

Sept.    5.  Milwaukee,  Wis Inly  19 

Sept.    9.  Caldwell,    Idaho    July  12 

PAVING  AND  ROADMAKING. 

.\ug.  12.   Milwaukee,  Wis Aug.    9 

.\ug.  13.   East    Windsor,    Conn Aug.    9 

Aug.  13.  Brooklyn,   N.   Y -. .\ug.    2 

Aug.  13.  Cleveland,   O July  2b 

Aug.  13.  Cincinnati,    O July  19 

.\ug.  14.   JIuscatine,   la Aug.    9 

-Vug.  14.  Glastonbury,  Conu .Vug.    9 

-Vug.  14.   Paris,    ill .Vug.    9 

Adv.,  Eng.   Record.  .Vujj.  :». 

.\ug.  14.   Long  Island  City.  N.   V Aug.    2 

.Vug.  15.  Des    Moines.    la Aug.    2 

.Vug.  15.   Medford,    Wis Aug.    2 

.\ug.  15.  Fulton,  N.   Y Aug.    2 

Adv.,  Eng.  Record.  .Vug.  2.  1). 

Aug.  15.  Vlncennes,   Ind luly  26 

.4ug.  16.  Leavenworth,  Kan Aug.    9 

-Vug.  16.   Medford,    Wis Aug.    9 

Aug.  18.  New  York,  N.    Y Aug.    9 

.^ug.  18.  Michigan  City,   Inil Aug.    2 

Aug.  19.  Cincinnati,  O July  26 

Aug.  19.  Newport,    Ind July  26 

.Vug.  20.  Willlamsport,   I'a Aug.    9 

.\ug.  21.   Oneida,  N.  Y Aug.    9 

.\ug.  21.  Cincinnati,    O Aug.    2 

Aug.  23.  Mansfield,  O Aug.    2 

Aug.  24.  Centervilie,    Ind July  19 

Aug.  23.  Lorain,  O Aug.    2 

Aug.  25.  Warren,  O Aug.    2 

.\ug.  25.  Tyrone,  Pa Aug.    9 

Adv.,  Eng.  Record,  Aug.  9. 

Aug.  28.  Des  Moines,   la .\ug     9 

.\ug.  29.   Memphis,    Tenn .\ug.    9 

Aug.  29.   Dayton,    O. Aug.  .9 

Aug.  29.   JeCFersonville,    Ind Aug.    9 

Aug.  29.   Waukesha,    Wis Aug.    9 

Aug.  29.   Cincinnati,   O Aug     9 

.\ug.  29.   Memphis,  Tenn Aug.    9 

Sept.    1.  Niagara  Falls,  N.  Y Aug.    2 

Sept.    3.   Toledo,    O Aug.    9 

POWER,  GAS  AND  ELECTRICITY. 

Aug.  15.   St.  Louis,   Mo Aug.    9 

Aug.  15.   Rushford,  Minn July  26 

.\ug.  16.  Beatrice,   Neb Aug.    9 

Aug.  18.   Columbus,  O •. Aug     9 

Aug.  18.  Blakely,  Ga July  26 

Adv.,  Eng.  Record,  Julv  26. 

-Vug.  19.    Boilers,     Indianapolis,  "ind Aug     9 

.\ug.  20.   1  lexter,    Mich Aug     9 

Aug.  21.  Koala  Zumpur,    Malay July  19 

Aug.  25.   National  MllUary  Home.    Kan Aug.    9 

Aug.  26.   Washington,    la Aust     tl 

Aug.  29.  Detroit,  Mich July  26 

Sept.    8.  Amsterdam,  Holland    Aue     2 

Elgin,   Tex Aug.    9 

GOVERNMENT    WORK. 

Aug.  11.  Artesian  well.  Ft.  Caswell.  N.  C Aug.    2 

Adv.,  Eng.  Record,   Aug.  2,  9. 
Aug.  12.  Denver,    Colo June  28 

Adv.,  Eng.  Record,  June  28,  July  5. 
Aug.  13.   Freeport,   III ,  ..    July    5 

Adv.,  Eng.  Record,  July  5,  12. 
Aug.  14.   Wiring,  etc.,  P.  O.,  Hot  Springs.  Ark.. July  19 

Adv.,  Eng.  Record,  July  19,  2b. 
Aug.  14.  Cleveland,  O July  19 

Adv.,  Eng.  Record,  July  19  to  Aug.  9. 
Aug.  14.  Dredging,  New  York,  N.  Y "...July  19 

Adv.,  Eng.  Record,  July  19  to  Aug.  9. 
Aug.  14.  Pneu.  tube  mall  serv..  Wash.,  D.  C. July  12 
Aug.  15.  Dredg.  Erie  Harbor,  Buffalo.  N.  Y...Aug     2 

Adv.,  Eng.  Record,  Aug.  2,  9. 
Aug.  15.   Dredging,  Milwaukee,   Wis Aug     2 

Adv.,  Eng.  Record,  Aug.  2,  9. 

Aug.  15.   Ft.   Slocum,   N.   Y July  26 

Aug.  15.  Cleveland,    O July  19 

,  „    ^^'^■'  ^°8-  Record,  July  19  to  Aug.  9. 
Aug.  16.   Boat  house.  West  Point.  .N.   Y July  26 

Adv.,  Eng.  Record,  July  26  to  Aug.  0. 

Aug.  is.   Washington,    D.    C Aug     9 

Aug.  18.   Bldgs.,    Ft.  Leavenworth,   Kan Julv  26 

Aug.  18.   Piers,   Cleveland,   O July  26 

,o    A'^^V,'^"^-  Kecord.  July  20  to  Aug,  9. 

Aug.  18.   Ft.   Howard,   Md Julv  26 

Aug.  18.  Fergus  Falls,    Minn ' '  July  12 

,„    A,'?^'„'^°8-  Record,  July  14!,  19. 

Aug.  10.  Wheeling,    W.    Va July  26 

Aug.  19.  Denver,  Colo July  19 

Adv..  Bug.  Record,  July  19,  26. 
Aug.  20.  Ft.  SnelllnB,  Minn. ,...,..  Aug     9 

Aug.  20.  Levee    work,    Memphis,  Tenn..    ..    '    Aug     •» 
A        OA    ;5'''''  J^?8^  Record,  Aug.  2,  9. 

Aug.  20.  New   Brighton,   Va Ane     2 

Aug.  21.   Pipestone,  Minn .  Ane     '2 

Aug.  21.  Newport,   Vt '. jufy  26 

o,     A^^l'  ,^°8.  Record,  July  26,  Aug.  2. 

Aug.  21.  Dredging,    Philadelphia,    Pa July  26 

A        on    A^X-  ^'\^-  Record.  July  20  to  Aug.  9. 

Aug.  22.  Boiler  plant.  Cleveland,   O,..  Aug     9 

o,.    d'^^-  "^"K-  Record,  Aug,  II.  ' '  ' 

Aug.  22.   New  York,  N.   Y 7..    '.  Aug     9 

Adv.,  Eng.  Record,  Aug.  11 

Aug.  22.  Boilers,  Hampton,   Va Aug     2 

Aug.  22.  Ft.    Barrancas,  Fla Aue     2 

Aug.  22.  Dredging  plant,  Buffalo,   N.  Y.  .■.■.■.■.■  July  26 
.        00    Ai^''-  ^^"JP-  Record.  July  26  to  Aug.  9 
Aug.  23.  Firenrooffng,  Washington,  D.   C.  ..     Aue     2 
Aug.  23.  Ft.   Wright.   Wash ...........:  Aug     2 

Aug.  23.  Trestle  and  tank.  Ft.  Myer,  Va  "Aue     2 

Adv..  Eng.  Record,  Aug,  2.  9  ■•»■'• 

Aug.  25.  Cincinnati,   O.    Aue     2 

Aug.  25.  Harbor  work.  Savannah,  Oa...     '    ' 'aub     2 

Adv..  Eng.  Record,  Aug.  2  .  ■  .       e- 

Aug.  2S.  Ft.  Des  Moines,   la.  .....  .  Aue     2 

Adv.,  Kng,   Record,   .Aug.  2    9  '    ' 

Aug.  26.  Post  Offlce,  Ellsworth,  Me.  .  Aue     2 

Adv..  Eng,   Record,  Aug.  2,  9     

Aug.  25.  Ft.  Riley,  Kan Aub     2 

Adv.,  Eng.  Record,  Aug.  2,  9. 


Aug.  25.  Bulkhead,  Philadelphia,  I'a Aug.    2 

-\dv.,  Eng.  Record,  Aug.  2,  9. 

.Vug.  2b.   Supplies,  Phoenix,  .\rlz Aug.    9 

.Vug.  27.  Metal  lathing,  etc.,  Washington,  D.  C.Aug.    2 

Adv..  Eng,   Record.  jVug.  2.  9. 
Aug.  27.   Repair  steamer,  Pittsburg,  Pa Aug.    2 

Adv.,  Eng,   Record,  Aug.  2,  9, 

Aug.  28.   Philadelphia,  Pa Aug.    2 

Aug.  28.  Harbor  work,   Cleveland,    O Aug.    2 

Adv.,  Eng.  Record.  Aug.  2,  II. 
Aug.  28.  Breakwater,  Cleveland,  O Aug.    2 

Adv.,  Eng.  Record,  Aug.  2.  9. 
Aug.  28.  Vaults    VVashlngton,  D.  C Aug.    2 

Adv..  Eng.  Record,  Aug.  2,  II. 

Aug.  28.  Ft.   Strong,    Mass Aug.    2 

.iug.  28.  Dredging,  Wheeling,  W.  Va Aug.    2 

Adv.,  Eng,   Record,  Aug.  2.  9. 

-Vug.  29.  Light  fixtures,  St.  Cloud,  Minn Aug.    II 

Aug.  29.   Light  fixtures.   Joliet,  III Aug.    9 

Aug.  29.   Light  fixtures.    Hot   Springs,   Ark....  Aug.    II 

Aug.  29.   Light  fixtures,   Oskaloosa,   la Aug,    9 

Aug.  29.  Light  fixtures,  Abilene,  Tex Aug.    9 

Aug.  30.   Rock    Island,    III Aug,    9 

.\dT.,  Eng,  Record,  Aiig.  9. 
Sept.     2.   BIdg.,  Johnson  City.  Tenn .Vug.    9 

Adv..  Eng.  Record,  Aug.  9. 

Sept.    2.   Rapid  City,   S.   D Aug.    II 

Sept.    2.  New  Orleans,  La Aug.    9 

jVdv.,  Eng.  Record,  Aug.  II, 
Sept.    3.  Dredging,  New  York,  N.   Y Aug.    II 

Adv.,  Eng.  Record,  Aug.  II. 
Sept.    3.  Dam,  Charleston,  S.  C Aug     2 

Adv.,  Eng,   Record,  Aug.  2.  1). 
Sept.    4.  Post  Ofllce,  Lockport,  N.  Y Aug.    2 

Adv.,  Eng.  Record,  Aug.  2,  II. 

Sept.    6.   Bremerton,  Wash Aug     2 

Sept.  10.  Post  Offlce,  Anniston,  Ala Aug.    2 

Adv.,  Eng,  Record,  Aug.  2,  II. 
Sept.  11.   Wiring  P.  O.,  New  Brunswick,   N,   J..  Aug    9 

Adv.,  Eng.  Record,   Aug.  9, 
Sept.  11.   Htg.  P.  O.,  New  Brunswick,  N.  J.  ..  .Aug.    9 

Adv..  Eng.  Record,   Aug.  9. 
Sept,  13.  Dock,  Norfolk,   Va July  26 

Adv.,  Eng.  Record,  Aug.  2,  9. 
Sept.  15.   Htg.  P.  O.,  Abilene,  Tex Aug     9 

Adv.,  Eng.  Record,   Aug.  9. 
Sept.  16.  Htg.  P.  O..   Oakland,  Cal Aug.    9 

Adv.,  Eng.  Record,   Aug.  9. 
Sept.  17.  Wiring  P.  O.,  Abilene,   Tex Aug     9 

Adv.,  Eng,  Record,   Aug.  9. 
Sept.  18.   Wiring  P.  O.,  Oakland.  Cal Aug,    9 

Adv.,  Eng.  Record,   Aug.  9. 

BUILDINGS. 

Aug.  12.  Htg.   school,    Boone,    la Aug     9 

Aug.  13.   School,  Baltimore,  Md Aug     9 

Aug.  13.   Church,   Springfield.   Ill Aug.    9 

Aug.  13.  C.   H.   plans.   Riverside,   Cal Aug.    9 

Aug.  13.  College  bldg.,  Columbus,  O July  26 

Aug.  13.  Hospital,  Toledo,  O July  19 

Aug.  14.   l^ub.  bldg.,  Buffalo,  N.  Y Aug     9 

Aug.  14.   Htg.  pub.   bldg.,  Boston,  Mass Aug.    9 

.\ug.  14.   School,     Milwaukee,     Wis Aug     9 

Aug.  14.   School,    North    Freedom,    Wis Aug.    9 

Aug.  14.   School   improv.,   Boston,    Mass Aug     9 

Aug.  14.  Pub.  bldg.,  Bath,  N.  Y Aug     2 

Aug.  14.  School,   Jackson,    la July  26 

Aug.  14.  Court  house,  Greensburg,    Pa July  26 

Aug.  14.   Hospital   improv.,  Toledo,  O July  19 

Aug.  14.   Hospital.  Shreveport,  La July  19 

Aug.  15.   School,  Hastings-on-Hud.son.  N.  V....Aug     9 

Aug.  15.   Engine  house,   Erie.  Pa Aug     9 

-Vug.  15.  Bank,  San  Antonio,  Tex Aug     2 

Aug.  15.   School,   Chicago.    Ill Aug     2 

Aug.  15.   School,  New  York,  N.   Y Aug     2 

Aug.  15.   School,   Brooklyn,  N.  Y Aug     2 

Aug.  16.   Hospital.    Harrisburg,    Pa Aug     9 

.Vug.  16.   Academy.  Rockingham.   Halifax Aue     11 

Aug.  16.   School,  Rapid  City,  S.  D Aug.    2 

Aug.  16.   Library,  Burlington,  Vt Aug     2 

Aug.  16.   Hospital,    Toledo,   O July  26 

Aug.  16.   Dwellg.    plans,    Cheyenne.    Wyo July    5 

Aug.  18.   City  Hall.    La  Junta.    Colo Aug     9 

Aug.  18,   I'ub.  Bldg.,  Newark,  O Aug     2 

Aug.  18.   Court  house.   Mason,  Mich Aug.    2 

Aug.  18.   School,    Springfield,    O July  26 

Aug.  18.   Library,    New   Brunswick.   N.   J July  26 

Aug.  19.   School,   Jackson   Center,   () Aug     2 

Aug.  19.   Hospital.  Columbus,  O July  26 

Aug.  19.   Library  Improv.,  Cincinnati.  O July  26 

Aug.  20.   Pub.   bldg,,    Boston.    .Mass    Aug     9 

Aug.  2(1,   School.  .Niagara  Falls.  N.   Y Aug     9 

Aug.  20.   Bus.  bldg.,  Houston,  Tex Aug     2 

Aug.  20.   School,   Orange.  N.  J Aug     2 

Aug.  20.   Hospital.  Masslllon,  O July  26 

Aug.  21.   Court    House.    Jackson,   (i ..Vue     9 

Aug.  21.   Town  hall.  Clyde,  N.  Y.  .  . Aug      ■ 

Aug.  22.   Hospital,  Athens,   O Julv  26 

Aug.  23.  Mint,   Ottawa,  Out Aug     9 

Aug.  25.  Library,   Gallon,  O Aug.    9 

Aug.  25.   Church,    Hennepin.    Ill Aug     9 

Aug.  25.  Court  House.  Lawton.  Okla.  Ter Aug.    9 

Aug.  25.   Hospital,    Hollister.    Cal Aug     9 

Aug.  25.  Pub.   bldg,,  Springfield.   O Aug     2 

Aug.  26.   Quarantine  station,  Galveston.  Tex.  .  .Aug.    2 

Aug.  20.   Pub.   bldg.,  Trenton,  N.  J Aug     2 

Aug.  30.   Library,   Boulder.  Colo Aug     9 

jVug.  30.   School.    Kingman.    O Aug     9 

Sept.    1.   School,    Westfleld,    Mass Aug     9 

Sept.    2.  Court  House.  Kentland.   Ind Aug.    9 

Sept.    6.   Capitol,   Harrisburg,    Pa Aug     9 

Adv..  Eng.   Record.  Aug.  9. 

Sept.    6.   Htg.  school,,  Austin,  Tex Aug 

Oct.    fi.   City  Hall  plans.  Houston.  Tex Aug.    9 

Oct.    7.  Capitol  work,  St.  Paul,  Minn Mar.  22 

MISCELLANEOUS. 

Aug.  11.  R.  R.  work,   Pittsburg.    Pa Aug.  2 

Adv.,  Eng.   Record,  Aug.  2,  9. 

Aug.  13.   Brooklyn,   N.   Y Aug  2 

Aug.  13.  New  York,  N.  Y Aug  2 

Aug.  14.  Garb,  dlsp.,  Reading,  Pa Aug  2 

Adv.,  Eng.  Record,  Aug.  2. 

Aug.  14.   El.  ry.  fran.,  San  Bernardino,  Cal... July  26 

Aug.  16.  Garb,    crematory,   Racine,   Wis .\ug  2 

Adv..  Eng.  Record,  Aug.  2. 

Aug.  18.  El.  ry.,  San  Jose,  Cal Julv  26 

Aug.  20.  Osceola,  Ark Aug  9 

Aug.  25.  St.  railway  work,  Cleveland,  O Aue  9 

Aug.  25.  Webster  City,  la Vug  9 

Aug.  25.   Levee   work,   Greenville,    .Miss .\ug'  9 

Aug.  28.  St.  railway  work,  Cleveland,  O Aug.  9 

Sept.    2.  St.  ry.  franchise.  Riverside,  Cal Aug.  9 

Sept.    6.  Washington.    D.    C July  19 

o     ..  o„   4^^i  ^"^ Record,  July  19. 

Sept.  30.   Harbor,  Port  Adelaide,  S.  A July  5 

R.    R.  work,  Lake  Charles,  La Aug.  9 
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Progress  in   Civil  Engineering. 


In  his  presidential  address  Ijefore  the  Insti- 
tution of  Civil  Engineers,  from  which  extracts 
have  already  been  printed  in  The  Engineering 
Record,  Mr.  Charles  Hawksley  indulged  In  a 
very  interesting  retrospect  covering  the  prog- 
ress of  civil  engineering  during  the  nineteenth 
century,  some  portions  of  which  are  particu- 
larly worthy  of  consideration  in  view  of  what 
civil  engineers  have  accomplished  in  this  coun- 
try. Mr.  Hawksley  naturally  confines  his  ob- 
servations chiefly  to  the  parts  which  British 
civil  engineers  have  played  in  the  development 
of  their  profession.  This  is  not  only  pardon- 
able on  the  part  of  the  president  of  the  Insti- 
tution of  Civil  Engineers  but  justified  by  a 
number  of  epoch-making  accomplishments  of 
the  early  civil  engineers  of  Great  Britain,  es- 
pecially in  connection  with  the  development 
or  common  roads,  the  steam  engine  and  rail- 
roads. I    t  Vj 

It  is  interesting  to  observe  the  bfoad  mean- 
ing which  Mr.  Hawksley  attaches  to  the  term 
Civil  Engineer,  and  most  important  in  view  of 
what  he  would  constitute  or  form  the  early 
training  of  all  engineers  whom  he  calls  "civil," 
but  who,  in  the  specialized  condition  of  en- 
gineering in  this  country,  would  be  considered 
as  civil,  mechanical,  electrical  and  a  consider- 
able number  of  other  specialists  in  engineer- 
ing practice.  As  a  matter  of  tact,  Mr.  Hawks- 
ley's  position  in  this  matter  is  historically  ac- 
curate, and  it  would  probably  be  better  both 
for  the  educational  training  and  the  general 
profession  of  civil  engineering  in  this  country 
if  the  significance  of  the  broad  expression  still 
ruled  both  in  our  engineering  schools  and  in 
our  engineering  practice.  Be  that  as  it  may, 
however,  in  his  consideration  of  the  advances 
made  along  all  engineering  lines  the  eminent 
president  of  the  Institution  takes  a  commend- 
ably  enlightened  view  of  the  practice  of  the 
profession,  and  one,*  it  is  believed,  from  which 
.few  or  no  practicing  engineers  will  dissent. 

Among  the  various  fields  of  work  which  he 
outlines  as  having  been  exploited  practically 
during  the  nineteenth  century,  that  of  "Roads" 
comes  first,  and  it  is  first  because  of  the  impor- 
tance attaching  to  that  class  of  engineering 
works  in  the  past  development  of  Great  Brit- 
ain. The  same  general  observation  is  equally 
applicable  to  the  subject  of  canals,  which  comea 
second   in  Uis   order  of   treatment,   the  third 


lieing  that  of  railroads.  While  we,  in  this 
country,  have  recognized  the  importance  of 
means  of  transportation  and  the  exchange  of 
commodities  between  communities,  it  was  al- 
most at  the  close  of  the  nineteenth  century 
that  the  improvement  of  our  common  roads 
came  to  be  recognized  in  its  true  character. 
As  a  matter  of  fact,  it  is  of  equal  importance 
with  the  development  of  railroads.  Indeed  if 
our  improved  common  roads  had  been  devel- 
oped to  the  extent  justified  by  their  real  im- 
portance they  would  have  become  a  system  of 
numberless  feeders  to  the  railways,  not  only 
increasing  the  value  of  the  latter  but  giving  to 
the  sections  of  country  served  enhanced  values 
far  beyond  those  which  they  now  possess. 

The  construction  of  steam  railroads  in  this 
country  gave  such  a  stimulus  to  many  branches 
of  industry  that  the  value  of  common  roads 
and  canals  has  been  overlooked,  and  it  is  only 
within  a  short  time  that  the  true  part  played 
by  both  those  classes  of  transportation  has  been 
recognized.  To  some  extent,  but  to  a  small  ex- 
tent only,  has  there  been  a  corresponding  at- 
titude assumed  toward  roads  and  canals  in 
Great  Britain.  It  is  perhaps  generally  con- 
ceded now,  on  the  other  hand,  that  the  three 
classes  of  transportation  are  not  mutually  ex- 
cluding but  co-operating  elements  in  the  most 
complete  and  well-rounded  prosperity  of  any 
country. 

It  would  have  added  much  to  the  interest  of 
Mr.  Hawksley's  retrospect  if  he  had  compared 
some  of  the  modern  locomotives  and  trains  to 
those  first  used  on  the  Stockton  and  Darling- 
ton Railway  in  1825  and  1826.  He  speaks  of 
the  first  engine  built  by  Robert  Stevenson  as 
weighing  14,560  pounds,  whereas  a  recent  lo- 
comotive of  the  decapod  type,  built  for  the 
Atchison  system,  has  a  total  weight  of  almost 
268,000  pounds,  or  over  eighteen  times  the 
weight  of  its  English  prototype.  A  compari- 
son, also,  of  the  weights  of  the  earliest  trains 
with  those  now  being  hauled  in  this  country, 
would  be  equally  interesting  and  marked.  The 
early  railway  train  was,  in  fact,  but  a  system 
of  a  half  a  dozen  stage  coaches  drawn  along 
an  artificially  prepared  track  as  a  speed  of  per- 
haps eight  to  ten  miles  an  hour.  At  the  present 
time  in  this  country  it  is  not  uncommon  for  a 
modern  locomotive  to  haul  a  freight  train  of 
2,000  or  more  tons  at  what  would  have  been 
considered  a  good  passenger  speed  three  or  four 
decades  ago. 

Similarly  interesting  and  significant  advances 
have  been  made  in  all  lines  of  civil  engineer- 
ing practice,  although  that  in  the  special  field 
of  electrical  engineering  shows  probably  a 
greater  rate  of  advance  in  a  short  period  than 
any  other.  Among  those  other  fields  of  engi- 
neering work  to  which  Mr.  Hawksley  calls  at- 
tention, one  of  the  most  striking  is  possibly 
that  of  public  water  supply.  He  shows  the 
remarkable  progress  which  has  been  made,  not 
only  through  the  past  century,  but  during  the 
past  fifty  years,  in  serving  municipalities  with 
potable  water.  It  was  scarcely  more  than  fifty 
years  ago  when  the  appalling  conditions  of 
many  English  manufacturing  towns  was  dis- 
closed by  a  parliamentary  committee,  those  con- 
ditions being  due  primarily  to  the  absence  of 
suitable  water  supply,  and,  secondarily,  to  the 
proper  disposition  of  waste  products  of  the 
community.  All  that  has.  of  course,  been  radi- 
cally changed,  and  there  now  exist  in  Great 
Britain  the  most  advanced  views  in  regard  to 
public  water  supplies  and  the  means  of  secur- 
ing and  maintaining  them.  It  has  come  to  be 
recognized  that  no  intermittent  supply,  or  one 
of  limited  proportions,  will  answer  the  needs 
of  a  modern  English  community,  any  more 
than  it  will  in  this  country.  Yet  a  comparison 
of  the  figures  of  daily  consumption  lij  the  two 


countries  reveals  a  marked  difference  which 
has  been  the  subject  of  much  discussion  among 
civil  engineers.  Mr.  Hawksley  observes  that 
"there  still  exists  much  misconception  in  re- 
gard to  the  quantity  of  water  required  for 
domestic  purposes  with  a  constant  service,  un- 
restricted except  in  respect  to  misuse  and 
waste."  He  goes  on  to  say  that  as  a  result  of 
his  professional  experience  he  has  found  that 
"water  distributed  for  domestic  and  other  non- 
metered  purposes  was,"  in  six  towns  contain- 
ing about  1,185,000  persons  supplied  by  pri- 
vate companies,  19  gallons  per  head  per  day, 
"and  in  the  case  of  ten  towns  stipplied  by  pub- 
lic authorities  and  having  an  aggregate  popu- 
lation of  3,961,000  persons,  18 14  gallons  per 
head  per  day."  In  this  country,  where  a  cor- 
responding supply  is  supposed  to  amount  to 
anywhere  from  80  to  100  gallons  per  head  of 
population  per  day,  the  English  figures  seem 
remarkably  small.  All  civil  engineers  recog- 
nize that  in  many  cities  where  the  consump- 
tion rises  materially  above  those  figures,  as 
much  even  as  two-thirds  of  the  supply  may  be 
waste  of  one  kind  or  another.  Admitting  that, 
however,  there  still  remains  a  large  difference 
between  the  English  figures  and  those  of  Amer- 
ican consumption  to  be  explained.  Undoubted- 
ly much  of  this  difference  in  useful  consump- 
tion arises  from  the  different  habits  of  the 
two  peoples.  In  this  country  water  is  far  more 
lavishly  used  in  the  household  for  bathing  and 
other  purposes  than  in  foreign  countries,  and 
while  there  is  doubtless  some  extravagance  in 
the  American  practice,  it  is  not  by  any  means 
impossible,  indeed  it  is  probabie,  that  the  latter 
is,  on  the  whole,  more  conducive  to  improved 
or  better  conditions  of  life.  Again,  a  rather 
marked  feature  of  Mr.  Hawksley's  observations 
upon  public  water  supplies  is  his  apparent  pref- 
ei-ence  for  the  private  ownership  of  municipal 
water  systems  or  at  any  rate,  his  failure  to 
agree  with  those  who  prefer  municipal  owner- 
ship. It  is  a  question  about  which  there  are 
certainly  two  opinions  in  some  quarters  in 
this  country. 

The  whole  address  of  Mr.  Hawksley  Is  one 
abounding  in  Interesting  retrospects  of  Brit'"«'i 
engineering  works  suggesting  comparisons  with 
corresponding  American  work  of  at  least  equal 
interest.  In  every  respect  it  is  a  most  timely 
and  pertinent  review  of  engineering  progress 
during  the  past  century,  on  which  both  British 
and  American  engineers  may  reflect  most  profit- 
ably, not  only  in  regard  to  their  own  practice, 
but  each  one  in  relation  to  the  other. 


The  Assuan  Barrage  across  the  Nile  just 
above  the  flrst  cataract  has  been  practically  com- 
pleted, a  fact  that  is  not  only  of  much  engi- 
neering interest  but  also  of  still  more  impor- 
tance in  the  broader  world  of  commerce.  The 
barrage  was  so  fully  described  in  The  Engineer- 
ing Record  of  December  30,  1899,  that  a  further 
account  of  it  is  unnecessary  in  this  journal.  It 
is  a  great  masonry  weir  pierced  with  180  open- 
ings which  are  fitted  with  gates.  From  August 
until  December  the  Nile  is  laden  with  silt, 
which  would  not  only  speedily  choke  the  reser- 
voir were  the  stream  impounded  during  these 
months,  but  would  also  cut  off  from  the  agri- 
cultural lands  below  the  fertilizing  deposit 
which  renews  their  surface  during  each  year 
and  renders  them  productive  to  a  marvellous 
degree.  Early  in  December  the  gates  will  be 
closed  and  for  flve  or  six  months  the  flood  water 
will  be  impounded  to  be  used  in  irrigating  until 
the  rise  in  the  river,  beginning  sometime  dur- 
ing the  next  July,  again  furnishes  a  natural 
supply  to  the  farmers.  The  work  is  the  first 
great  material  step  in  the  commercial  regen- 
eration of  this  home  of  primitive  civilization 
to  which  Great  Britain  has  set  her  han4. 
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The  New  Croton  Dam. 


Preliminary  work  on  the  new  Croton  dam 
was  commeni-ed  in  the  fall  of  1892  and  more 
than  three-fourths  of  the  masonry  had  been  laid 
when,  in  the  summer  of  1901,  it  was  decided  to 
modify  the  design  and  a  part  of  the  work  was 
interrupted  for  several  months.  In  accordance 
with  the  report  of  a  commission  of  experts, 
which  was  published  In  The  Engineering  Rec- 
ord of  November  30,  1901,  it  was  decided  to 
replace  the  embankment  at  the  south  end  by  a 
massive  masonry  structure  which  is  essentially 
an  extension  of  the  main  dam  into  the  solid 
rock  of  the  hillside.  This  Involves  the  removal 
of  that  portion  of  the  dam  which  had  already 
been  built  on  this  side  of  the  valley  and  the 
construction  of  about  GO.OOO  yards  of  ashlar 
and  rubble  masonry  more  than  was  originally 
contemplated.  The  work  on  the  north  end  of 
the  dam  is  now  under  full  headway,  that  for 
the  removal  and  rebuilding  of  the  south  end  is 
being  vigorously  prosecuted  and  in  the  middle 
of  the  valley  a  portion  of  the  dam  is  completed 
to  its  full  height.  These  conditions  afford  com- 
prehensive illustration  of  the  varied  operations, 
some  of  which  are  of  interest  to  supplement 
tho  extended  accounts  of  work  on  the  structure 
previously  published  in  these  columns. 

The  original  design  was  for  a  masonry  dam 
with  a  straight  axis  and  a  length  of  about  710 
feet  on  top,  with  a  1,000-foot  masonry  spillway 
tangent  at  the  north  end,  curving  nearly  90  de- 
grees and  'continuing  upstream  along  the  hill- 
side approximately  following  the  contours.  At 
the  south  end  a  rubble  core  wall  was  bonded 
into  the  masonry  structure  and  carried  down 
to  solid  rock  in  a  trench  cut  in  the  hillside  to  the 
top  of  the  dam.  This  core  wall  was  protected  by 
flat  slopes  of  rolled  earth  on  both  sides,  which 
terminated  with  a  wing  wall  on  the  downstream 
side.  The  masonry  section  crossed  the  river 
bed  and  its  foundations  were  carried  down  to 
a  maximum  depth  of  135  feet  below  it.  It  has 
a  curved  batter  on  both  the  up  and  downstream 
faces,  as  is  shown  in  the  illustrations  published 
in  The  Engineering  Record  of  August  11,  1898. 
The  spillway  is  built  in  steps  from  3  to  9  feet 
high  on  the  downstream  face. 

About  32,000,000,000  gallons  of  water  will  be 
Impounded  by  the  dam  and  form  a  lake  about 
19  2/3  miles  long  and  130  feet  deep  at  the 
dam,  and  will  submerge  3,425  acres  of  farm 
land,  several  houses  and  roads,  of  which  the 
latter  are  to  be  replaced  by  others  now  under 
construction.  The  base  of  the  dam  is  about 
216  feet  in  maximum  width  and  the  crest  is 
144  feet  above  the  top  of  the  back-fill  on  the 
upstream  side  or  300  feet  above  the  lowest  part 
of  the  foundations.  There  will  be  a  20-foot 
roadway  on  top  with  a  stone  parapet  on  each 
Bide  and  a  gate  house  at  each  end.  The  original 
quantities  Included  1.100,000  yards  of  earth,  300,- 
000  yards  of  rock,  670,000  yards  of  masonry  and 
900,000  yards  of  backfill  and  embankment  at  an 
approximate  total  cost  of  about  |5,000,000.  The 
core  wall  and  the  heart  of  the  masonry  dam 
and  spillway  are  made  of  large  rubble  masonry 
laid  in  Portland  cement  mortar.  The  faces  are 
dimensioned  quarry-faced  granite  stones  up  to 
80  cubic  feet.  In  courses  from  20  to  36  inches 
high.  The  coping,  cornice,  gatehouse  trim- 
mings, etc.,  are  cut  stone. 

The  spillway  and  the  main  dam  section  were 
not  changed  by  the  modification  of  the  design, 
but  all  of  the  earth  and  core  dam  at  the  south 
end  was  ordered  replaced  by  a  continuation  of 
the  regular  section  of  the  masonry  dam.  This 
involved  the  removal  of  about  10,000  yards  of 
rubble  core  wall  masonry  and  the  excavation  of 
about  300,000  yards  of  earth,  some  of  which 
had  been  backfilled  around  the  core  wall,  and 
an  unknown  amount  of  rock  to  carry  the  foun- 


dation down  to  sound  rock.  About  60  feet  of 
the  upper  part  of  the  wing  wall  will  be  re- 
moved, but  the  remainder  will  be  allowed  to 
stand  as  it  will  be  below  the  surface  of  the 
finished  slope. 

On  the  south  side  of  the  valley  the  main  dam 
has  been  carried  up  to  its  full  height  and  prac- 
tically finished  for  a  length  of  about  700  feet. 
Cut  stone  arches  of  19  feet  span  have  been 
built  there  on  the  top  of  the  downstream  face 
and  surmounted  with  the  coping  and  cornice, 
ready  for  the  final  cresting  of  stone  rail- 
ing along  the  roadway.  A  concrete  ellipti- 
cal sewer,  about  4%  feet  wide  and  high  is  built 
on  top  of  the  dam  under  the  center  of  the  road- 
way and  receives  the  latter's  drainage  through 
transverse  inlets  and  discharges  into  the  spill- 
way on  the  downstream  side.  From  the  top  of 
the  completed  section  the  masonry  is  racked 
oft.  to  lower  levels  at  both  ends. 

At  the  south  end  a  small  timber  tower  is 
seated  on  top  of  the  masonry  and  carries  one 
end  of  the  700-foot  Lldgerwood  cableway  with 
a  head  tower  on  the  hillside.  The  north  end 
of  this  main  cable  enters  a  deep  slot  cut  in  the 


View  Ixkikino  North. 

solid-  masonry  and  engages  a  steel  cross  bar 
built  into  the  masonry  which  is  farther  loaded 
by  a  large  quantity  of  dimension  stone  piled  on 
top.  The  cableway  is  only  about  10  feet  above 
the  top  of  the  dam  and  is  used  at  present  for  re- 
moving the  materials  of  the  core  wall  as  it  is 
demolished.  About  80  feet  east  of  this  cable- 
way  is  a  1,150-foot  cableway  with  its  north 
tower  seated  on  the  dam  near  the  spillway,  and 
{ibout  75  feet  west  of  the  first  mentioned  cable- 
way,  which  is  nearly  In  the  axis  of  the  dam,  is 
a  cableway  of  1,465  feet  span  with  Us  north 
tower  on  the  side  of  the  hill  beyond  the  spill- 
way channel.  Both  these  last  two  cableways 
were  manufactured  by  the  Trenton  Iron  Com- 
pany and  have  been  used  chiefly  for  delivering 
stone  to  the  masons  and  will  be  used  for  the 
same  purpose  for  the  lower  part  of  the  addi- 
tional work. 

The  lowest  parts  of  the  main  cables  are  about 
130  feet  above  the  river  bed  and  so  are  unable 
to  handle  materials  for  the  top  of  the  dam.  Up 
to  their  highest  working  level  the  masonry  was 


laid  by  as  many  as  thirty  independent  stiff-leg 
derricks  with  40  to  60-foot  booms  of  5  to  10 
tons  capacity  operated  by  individual  two-drum 
hoisting  engines  of  the  Lidgerwood,  Crook, 
Mundy,  Ryan  &  McDonald  and  Donegan  & 
Swift  makes.  Each  derrick  built  up  the  ma- 
sonry within  its  convenient  radius  to  a  height 
of  15  feet  above  its  base  and  was  then,  with  its 
engine,  picked  up  by  the  cableway  and  set  on 
top  of  the  upper  part  of  the  masonry,  and  so 
on. 

On  the  finished  part  of  the  dam  one  stiff-leg 
derrick  is  now  seated  at  the  roadway  level  to 
handle  the  arch  and  cornice  stones,  and  for  any 
other  work  to  be  done  there.  North  of  it  there 
is  a  traveler  seated  on  two  3-foot  longitudinal 
tracks  about  15  feet  below  the  roadway.  It  has 
a  horizontal  framed  platform  about  20  feet  wide 
and  30  feet  long  and  has  three  masts,  one  in 
the  center  of  the  upstream  side  and  one  in  the 
center  of  each  end.  The  masts  are  braced  to- 
gether and  to  the  platform,  which  is  heavily 
ballasted,  and  each  has  a  10-ton  boom.  The 
siae  boom  is  used  for  hoisting  stone  and  mor- 
tar from  the  material  tracks  on  the  upstream 
side  of  the  dam  about  150  feet  below  its  crest. 
The  end  booms  build  the  masonry,  one  of  them 
carrying  it  up  to  the  roadway  level  and  the 
other  one  building  it  to  the  level  of  the  trav- 
eler tracks,  which  are  extended  northward  on 
it  as  it  rises.  North  of  this  traveler  there  are 
two  more  which  are  similar  to  It  except  that 
they  have  no  side  booms.  One  is  45  feet  below 
the  top  of  the  dam,  and  the  other  is  in  use  on 
the  spillway;  each  builds  15  feet  below  its 
track  on  one  side  anu  15  feet  above  it  on  the 
other,  and  when  they  have  completed  their 
zones  they  will  be  removed. 

All  the  stones  in  the  faces  of  the  dam  must 
conform  to  the  required  course  thicknesses  but 
may  vary  within  limits  in  their  other  direc- 
tions. They  are  numbered  consecutively  at  the 
contractors'  granite  quarry  about  six  miles 
away,  and  about  32,000  have  so  far  been  cut. 
Each  stone  has  its  number  marked  on  it  with 
red  paint  and  its  dimensions  in  black  paint, 
and  a  record  is  kept  of  the  dimensions,  when 
the  stone  was  cut,  by  whom  and  when  it  was 
set  in  the  dam.  The  coping  stones  are  carefully 
fitted  and  their  joints  are  calked  with  oakum 
and  pointed   with  cement. 

The  quarry  track  comes  down  the  valley  at 
an  elevation  about  10  feet  above  the  river  bed 
at  the  dam  and  an  opening  was  left  in  the 
upper  part  of  the  spillway  wall  to  let  it  pass 
through  and  another  for  it  to  pass  to  the  lower 
side  of  the  main  dam.  The  latter  opening  is 
about  20  feet  wide  and  20  feet  high,  with  a  full- 
centered  brick  arch  roof  2  feet  thick.  The 
stones  in  the  dam  which  form  the  sides  of  this 
tunnel  are  set  slightly  oblique  to  its  axis  so  as 
to  make  offsets  of  3  to  6  inches  at  each  joint 
and  prevent  the  formation  of  any  continuous 
water  passage  when  the  masonry  is  eventually 
filled  in  solid  there.  The  roof  arch  is  also  off- 
set 6  inches  at  two  places  in  transverse  planes 
for  the  same  purpose,  which  incidentally  pro- 
vides a  very  great  shearing  resistance  for  tho 
pressure  on  the  filling.  A  similar  opening  26 
feet  wide  and  18  feet  high  is  left  in  the  line  of 
the  river  diversion  to  pass  the  water  until  the 
dam  is  completed,  when  a  cofferdam  will  be 
built  on  the  upstream  side,  and  masonry  will 
be  filled  in  solid  and  grouted  under  pressure. 
An  extremely  heavy  fiood  last  winter  proved  to 
be  too  much  for  the  waste  opening  and  filled  it 
and  the  track  opening  and  backed  up  to  a  height 
of  2  feet  above  the  top  of  the  track  and  12 
above  the  river  tunnel,  but  did  not  cause  much 
damage. 

The  excavation  for  the  extension  of  the  ma- 
sonry dam  which  will  replace  the  earth  and 
core-wall  dam  will  be  about  150  feet  deep  and 
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is  being  made  by  four  crews  of  shovelers  and 
one  1%-yard  steam  shovel.  All  spoil  is  loaded 
into  2%-yard  side-dump  cars  and  drawn  by  lo- 
comotives to  spoil  banks  1,000  feet  or  more  up- 
stream, where  it  is  dumped  down  the  side  of 
the  valley.  The  steam  shovel  .s  working  on  a 
wide  berm  about  70  feet  above  the  bed  of  the 
river  and  at  the  foot  of  a  very  steep  bank  about 
70  feet  high.  The  material  is  sand  and  gravel 
with  a  small  amount  of  clay,  cemented  to  a 
very  hard  bank  which  will  stand  almost  verti- 
cal. When  wet  it  washes  down  and  makes  a 
dense  sticky  mud  which,  when  dried,  pulverizes 
easily  and  is  so  fine  that  it  leaks  badly  through 
the  cracks  of  the  steam  shovel  bucket. 

To  facilitate  digging,  the  bank  is  shattered 
with  dynamite  in  advance  of  the  steam  shovel. 
A  row  of  holes  about  20  feet  apart  is  made  at 
the  track  level  and  another  row  about  30  feet 
above  them:  they  are  inclined  slightly  upwards 
from  the  horizontal  and  are  2  or  3  feet  in 
diameter  at  the  beginning,  6  inches  at  the  end 
and  are  about  20  feet  long.  They  are  rapidly 
washed  out  by  one  man  with  a  flexible  1-inch 
hose  and  20  feet  of  1-inch  steel  pipe  having 
a   5/16-inch   nozzle  through   which   he   plays   a 


the  mains  extend  without  jacketing  about  500 
feet  in  both  directions  to  the  opposite  ends  of 
the  dam.  The  present  consumption  of  coal  is 
about  500  tons  a  month,  including  that  used 
at  the  quarry  and  by  the  locomotives.  The  pres- 
ent force  works  one  shift  per  day  and  includes 
about  100  stone'  cutters  and  masons  and  500 
other  employes  and  laborers  and  75  horses. 

In  the  revised  design  of  the  dam  the  length 
of  spillway  is  1,000  feet;  masonry  dam,  1,000 
feet;  embankment  and  core  wall,  300  feet; 
making  a  total  length  of  2,300  feet.  Two  hun- 
dred and  fifty  feet  of  spillway  is  at  elevation 
196  feet,  and  750  feet  is  at  elevation  200.  The 
maximum  flow  line  will  not  exceed  elevation 
206.  The  elevation  of  roadway  on  top  of  dam 
is  216  feet,  and  the  lowest  point  of  the  founda- 
tion is  84  feet  below  the  Croton  datum,  mak- 
ing the  height  300  feet.  The  top  of  the  dam  is 
166  feet  above  the  bed  of  the  Croton  River,  and 
the  lowest  point  of  the  foundation  is  134  feet 
below  the  bed. 

The  old  Croton  dam,  which  was  constructed 
in  the  years  1837  to  1843,  is  located  3'/t  miles 
above  the  new  Croton  dam.  The  reservoir  back 
of  it  has  an  area  of  498  acres  and  a  capacity  of 
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300-pound  hydraulic  jet.  The  holes  are  ordi- 
narily made  in  about  li/j  hours  each,  and  a  50- 
pound  box  of  dynamite  put  in  the  end,  and  sand 
tamped  in.  Several  holes  are  fired  at  once  and 
shatter  the  bank  so  that  the  steam  shovel  can 
penetrate  it  easily,  but  they  do  not  throw  it 
down.  A  third  row  of  holes  is  made  in  the  sur- 
face of  the  ground  parallel  to  the  top  of  the 
bank  and  about  20  feet  back  from  the  edge. 
These  are  square  pits,  dug  with  shovel  and 
pick  to  a  depth  of  about  15  feet,  charged, 
tamped  and  fired  in  the  usual  way. 

Steam  and  water  pipes  are  bracketed  out 
from  the  curved  downstream  face  of  the  dam, 
ami  ladders  and  scaffolds  are  suspended  there 
for  the  masons  to  point  the  course  joints.  Ac- 
cess is  had  to  the  top  of  the  dam  from  the 
hillsides  at  both  ends  and  by  stairways  up  the 
face  to  the  gatehouse  and  by  a  diagonal  line 
of  stones  which  project  a  few  inches  in  suc- 
cessive courses  near  the  south  end.  All  the  der- 
rick engines  are  furnished  with  steam  from  a 
400  horse-power  battery  of  boilers  in  a  power 
house  about  300  feet  below  the  dam,  from  which 


2,000,000,000  gallons.  The  elevation  of  the  crest 
of  this  dam  is  166.67  feet.  The  new  Croton 
reservoir  will  encompass  the  old  reservoir  and 
have  a  capacity  of  32,000,000,000  gallons.  The 
total  area  of  its  watershed  will  be  373.32  square 
miles.  The  area  of  this  new  reservoir  will  be 
3,425  acres,  while  its  length  (new  Croton  dam 
to  Croton  Falls)  will  be  19  2/3  miles.  The 
Muscoot  dam  now  building  will  form  a  dividing 
wall   about  midway  of  the  reservoir. 

The  accompanying  view  looking  north  is 
made  from  a  progress  photograph  taken  July 
23,  1902,  and  gives  a  specially  good  idea  of 
the  curved  batter  of  the  downstream  face  and 
its  great  height  as  compared  with  that  of  the 
man  standing  in  the  center  of  the  foreground. 
The  wing  wall  on  the  downstream  side  has 
been  torn  away  at  the  left  and  the  core  wall 
has  been  demolished  at  the  right,  and  the 
debris  from  this  masonry  is  seen  scattered  in 
the  foreground.  It  is  being  handled  and  re- 
moved by  the  boom  derrick  and  the  cableway, 
and  the  excavation  is  to  be  carried  down  there 
to  solid  rock  for  the  foundations  of  the  ma. 


sonry  extension.  The  steam  shovel  is  at  work 
south  of  the  point  of  view  at  about  the  level 
of  the  foreground.  In  the  background  the  gate 
chamber  is  seen  at  the  left  and  a  portion  of 
the  spillway  masonry,  curving  upstream,  at  the 
right. 

The  view  looking  south  is  at  the  same 
date  and  shows  the  north  end  of  the  ma- 
sonry dam,  its  connection  with  the  curved 
spillway  and  the  gate  chamber.'  The  broad 
horizontal  triangular  surface  of  the  spill- 
way is  not  its  top,  but  is  the  level  directly  be- 
low the  bridge  span  of  200  feet  on  which  the 
roadway  is  to  be  carried  across  the  spillway 
to  the  north  side  of  the  valley.  The  buttress 
at  the  left  of  this  level  is  the  abutment  pier 
which  terminates  in  a  beveled  course  for  the 
skewbacks  of  the  cut-stone  arch  which  has 
been  designed  to  form  the  bridge.  On  the  up- 
per part  of  the  spillway  a  timber  trestle  has 
been  terraced  up  on  one  of  the  offset  steps  for 
the  material  track  on  which  a  construction 
train  is  shown.  The  arrangement  and  opera- 
tion of  the  traveling  derricks  on  top  of  the 
dam  masonry  is  seen,  together  with  the  suc- 
cessive steps  in  which  the  masonry  is  being 
completed.  The  1,465-foot  span  cableway  is 
seen  parallel  with  and  beyond  the  downstream 
lace  of  the  dam.  The  high  curved  bank  in  the 
background  is  where  the  steam  shovel  is  exca- 
vating for  the  extension,  and  its  spoil  is  dumped 
from  the  end  of  the  bank  on  the  left.  The  lines 
indistinctly  seen  across  the  downstream  face  of 
the'  dams  are  steam  and  water  pipes,  ladders 
and  scaffolds  which  will  be  removed. 

The  revised  estimate  of  total  cost  of  the  dam 
and  auxiliary  work  is  about  f6,500,000,  of  which 
about  fl, 200,000  remains  to  be  expended.  Con- 
siderable work  has  been  done  in  clearing  and 
preparing  the  area  to  be  submerged  and  in 
building  new  highways  and  several  bridges  are 
to  be  built,  some  of  which  are  to  have  long 
spans  and  high  abutments. 

The  dam  was  designed  and  its  construction 
commenced  under  direction  of  Mr.  Alphonse 
Fteley,  past-president  of  the  American  Society 
of  Civil  Engineers.  Mr.  W.  R.  Hill  is  now 
chief  engineer  and  Mr.  Charles  S.  Gowan  is  di- 
vision engineer  in  charge  of  construction. 
Messrs.  Coleman,  Breuchaud  &  Coleman  are-ihe 
contractors,  and  Mr.  Jules  Breuchaud  of  that 
firm  directs  the  work.  Mr.  J.  B.  Goldsborough 
i.s  the  contractors'  superintendent. 


The  Electrolysis  of  Iron  Pipes  in  and  around 
Boston  has  led  the  Metropolitan  Water  and 
Sewerage  Board  to  advocate  the  use  of  the 
double  trolley  system  by  the  electric  railways. 


A  Silent  Water  Heater,  so  called,  an  appara- 
tus designed  by  Messrs.  Nachtlgall  and  Jacoby 
for  heating  a  body  of  water  by  steam,  is  de- 
scribed in  the  "Practische  Maschinen  Construc- 
teur."  It  consists  of  two  disks  enclosing  an 
annular  space,  the  whole  submerged  in  the 
water.  Steam  is  admitted  by  means  of  a  pipe 
into  the  center  of  the  device  and  issues  into 
the  annular  space  through  an  opening  extend- 
ing entirely  around  the  periphery  of  the  steam 
space.  The  upper  and  lower  walls  of  the  an- 
nular chamber  are  pierced  by  a  number  of 
holes  through  which  the  water  to  be  heated  is 
drawn  by  a  sort  of  suction  action  by  the  steam 
issuing  from  the  peripheral  opening.  The  water 
coming  in  contact  with  the  steam,  condenses  't, 
becomes  warmed  and  flows  at  increased  velocity 
in  the  direction  of  the  steam,  escaping  into  the 
main  body  of  the  water  through  a  peripheral 
opening  between  the  disks,  which  lack  meeting 
at  the  edges  by  the  amount  of  the  opening.  The 
apparatus  is,  in  brief,  a  special  form  of  jet 
condenser,  of  small  dimensions,  designed  to 
heat  water  without  noise. 
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the  Insane  at  Kalamazoo. 
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The  Asylum  for  the  Insane  at  Kalamazoo  is 
situated  upon  a  plateau  lying  at  an  elevation 
of  about  170  feet  above  the  level  of  the  Kala- 
masoo  River,  and  about  140  feet  above  the  gen- 
eral level  of  the  city  of  Kalamazoo.  It  lies  so 
high  above  the  general  level  of  the  city  that  it 
cannot  well  be  supplied  with  water  from  the 
city  water-works.  There  are  about  1,500  to 
2,000  persons  at  the  Asylum  and  there  is  re- 
quired for  normal  use  about  250,000  gallons  of 
water  per  day.  A  much  larger  quantity  should, 
of  course,  be  available  for  fire  protection. 

About  30  years  ago  an  open  well  was  con- 
structed in  a  ravine  near  the  Asylum  buildings, 
which  lies  about  100  feet  below  the  general 
level  of  the  grounds  on  which  the  principal 
buildings  stand.  This  well  consists  of  a  brick 
curb  resting  upon  a  wooden  shoe.  A  pumping 
station  was  established  at  this  well,  and  the 
water  forced  to  the  Asylum  grounds  and  build- 
ings. Although  never  productive,  this  well  fur- 
nished sufBcient  water  for  the  ordinary  require- 
ments of  the  Asylum  for  some  10  or  15  years. 

When  the  increased  demands  of  the  Asylum 
and  the  decreased  production  of  the  well  com- 
bined to  make  the  supply  inadequate,  tubular 
wells  were  driven  in  an  area  extending  some 
700  or  800  feet  up  the  valley  from  the  well,  and 
these  were  connected  into  a  common  pipe  line 
and  discharged  into  the  well  to  supplement  its 
supply.  These  wells  were  generally  from  8(> 
to  100  feet  deep,  and  when  first  put  down  they 
yielded  a  fair  amount  of  water.  Owing  to  some 
peculiarity  in  the  stratum  in  which  the  well 
screens  lay.  however,  the  screens  soon  cor- 
roded so  as  to  prevent  almost  entirely  the  flow 
of  water  of  the  driven  wells.  This  corrosion 
was  so  rapid  that  within  a  couple  of  years  the 
driven  wells  would  practically  cease  to  pro- 
duce. As  these  wells  became  inoperative  from 
this  cause,  others  were  put  down  with  like  re- 
sults. After  a  few  years  of  this  procedure  it 
became  apparent  that  no  permanent  supply 
could  be  maintained  in  this  manner  except  at 
a  very  great  cost. 

At  about  this  time  a  water  tower  was  con- 
structed so  as  to  afford  better  fire  protection 
and  help  out  the  limited  water  supply  by  its 
storage  capacity.  This  water  tower  consisted 
of  an  Iron  tank  having  a  capacity  of  about  250,- 
000  gallons,  and  the  bottom  of  the  tank  rested 
on  brick  masonry  100  feet  high  above  the  gen- 
eral level  of  the  ground  upon  which  the  Asylum 
buildings  stand. 

After  a  few  years  more  the  Increased  de- 
mands and  failing  supply  combined  to  produce 
a  shortage  of  water  even  when  the  pumps  were 
run  continuously  and  advantage  taken  of  the 
storage  of  water  during  the  hours  of  least  con- 
sumption. 

It  had  been  clearly  demonstrated  that  no  ade- 
quate supply  could  be  obtained  by  driven  wells 
without  putting  down  a  new  series  of  wells 
each  year  or  two  at  a  considerable  yearly  ex- 
pense. This  is  a  peculiarity  of  certain  strata 
which  has  been  observed  in  numerous  in- 
stances in  some  sections  of  lower  Michigan. 
It  is  not  generally  true  of  strata  which  lie 
nearer  the  surface. 

At  about  the  time  the  atandpipe  was  erected 
at  the  Asylum  grounds,  the  entire  power  plant 
of  the  Institution  was  reconstructed.  A  large 
central  steam  and  power  plant  was  installed 
which  furnished  steam  for  heating,  electric  cur- 
rent for  lighting  and  electric  power  for  various 
purposes.  At  this  time,  two  new  500,000-gal- 
lott  geared  pumps  were  installed  at  the  pumping 
plant  near  the  old  open  well,  operated  by  elec- 
tric power. 
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No  surface  water  supply  could  well  be 
brought  within  reach  of  this  new  pumping  sta- 
tion. It  was  therefore  necessary  to  deliver  an 
adequate  supply  within  reach  of  the  present 
pumping  station  from  ground  waters  or  to 
abandon  the  pumping  station. 

Investigations  were  therefore  made  of  the 
strata  over  an  area  extending  some  1,500  feet 
up  the  valley  from  the  old  open  well,  by  sink- 
ing test  wells  at  various  points  and  taking  out 
samples  of  earth  at  each  foot  or  so  in  depth  as 
the  wells  were  driven.  Previous  experience 
with  wells  in  this  area  had  indicated  that  the 
only  available  water-bearing  strata  probably 
lay  within  50  feet  of  the  surface  or  at  a  depth 
of  about  80  to  100  feet.  As  these  investigations 
had  reference  more  particularly  to  the  feasi- 
bility of  procuring  a  supply  by  an  open  well, 
the  test  wells  were  generally  sunk  to  a  depth 
of  about  50  feet,  at  which  point  they  usually 
entered  clay.  No  regular  and  sharply  defined 
stratification  was  revealed  by  the  test  wells. 
Generally,  however,  at  a  depth  of  30  to  40  feet. 
fairly  coarse  material  was  found.     The  appear- 
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allowed  to  set  before  any  attempt  was  made 
to  sink  it. 

Upon  the  top  of  the  curb  was  bolted  a  ring 
formed  of  heavy  oak  planks  and  upon  this  was 
fastened  a  curved  iron  T-rail,  which  served  as 
a  track  on  which  a  dredge  platform  revolved. 
The  dredge  was  operated  entirely  by  hand.  It 
consisted  of  a  framework  of  timbers  supported 
entirely  by  an  axle  which  lay  on  two  beams 
crossing  the  dredge  platform  and  by  a  windlass 
and  ropes  fastened  to  the  lower  end  of  the 
dredge  frame.  The  dredge  could  be  raised  or 
lowered  slightly  by  raising  the  bearings  on 
which  the  axle  rested  and  could  be  swung  from 
the  shoe  of  the  curb  to  the  center  by  operating 
the  windlass.  It  was  a  plain  bucket  dredge  con- 
structed of  link  chains  and  steel  buckets,  and 
was  of  such  a  length  as  ordinarily  to  reach  a 
trifle  below  the  shoe.  The  dredge  was  operated 
by  four  men,  two  on  each  crank,  working  at 
short  shifts.  During  the  operation  of  the 
dredge  it  was  continually  revolved  about  the 
circular  track. 

During  the  sinking  of  the  curb  there  was  no 
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ance  of  this  was  not  as  favorable  to  the  passage 
of  large  quantities  of  water  as  might  be  de- 
sired, but  owing  to  the  difficulties  which  had 
been  met  in  securing  an  adequate  supply  by  any 
other  means,  it  was  determined  to  sink  an  open 
curb  at  a  point  where  the  conditions  seemed 
most  favorable.  After  this  point  was  selected, 
additional  test  wells  were  sunk  and  samples 
taken  at  three  points  equidistant  from  each 
other  in  the  circumference  of  the  proposed  curb. 
The  plan  of  the  well  is  shown  in  the  illustra- 
tions. The  well  was  built  in  the  following  man- 
ner: An  excavation  was  first  made  to  the 
water  line.  A  heavy  6x6-inch  iron  angle  was 
assembled  in  the  bottom  of  the  excavation,  and 
upon  this  was  erected  a  steel  shell  25  feet  high 
and  25  feet  in  diameter  at  the  shoe.  This  shell 
was  lined  with  a  brick  wall  laid  in  Portland 
cement  mortar.  The  brick  wall  rested  upon 
the  Iron  angle  and  was  anchored  to  the  iron 
shell  at  frequent  intervals  by  anchor  irons 
bolted  to  the  shell  and  extending  nearly 
through  the  brick  work.  The  curb  was  built 
intact  above  the  water  Hue  and  tbe  masonry 


motion  of  any  kind  perceptible  to  the  eye. 
By  revolving  the  dredge  so  as  to  keep  it  work- 
ing  at  the  points  where  the  curb  was  highest 
it  could  be  kept  almost  precisely  level;  prob- 
ably at  no  time  during  the  process  of  sinking 
was  the  curb  more  than  3  or  4  inches  out  of 
level.  The  rate  of  sinking  was  a  little  less  than 
one  foot  per  day.  No  attempt  was  made  to 
keep  the  water  out  of  the  curb  during  the 
process  of  sinking,  and,  during  the  latter  part 
of  this  process,  the  water  stood  three  feet 
higher  inside  the  curb  than  outside.  The 
dredge  buckets  were  perforated  so  as  to  pre- 
vent the  reduction  of  the  water  level  inside 
the  curb  and  thus  maintain  an  increased  pres- 
sure within  the  curb  in  order  to  prevent  the 
inflow  of  sand  under  the  shoe.  With  the  ex- 
ception of  one  or  two  men  the  labor  was  per- 
formed entirely  by  Asylum  patients,  Mr.  Turn- 
bull,  the  engineer  at  the  Asylum,  being  In  di- 
rect charge  of  the  work. 

The  stratum  at  the  point  where  the  shoe 
finally  rested  was  composed  of  gravel  inter- 
mingled with  some  sand  of  varying  degrees  of 
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fineaess.  This  was  excavated  as  deeply  below 
the  shoe  as  possible,  and  considerably  deeper 
at  the  center  than  near  the  shoe.  The  bottom 
was  then  covered  with  coarse  screened  gravel, 
then  a  layer  of  still  coarser  screened  gravel 
and  small  stones,  and  finally  with  a  layer  of 
cobblestones. 

As  a  protection  against  evil  disposed  or  ir- 
responsible persons,  the  well  is  lighted  entirely 
by  a  skylight  surrounding  the  finial,  no  open- 
ings being  left  in  the  wall.     . 

The  new  well  is  900  feet  from  the  old  well  at 
which  the  pumping  station  is  located.  The  two 
are  connected  by  a  siphon.  It  would  have  been 
very  desirable  to  lay  the  siphon  continually 
ascending  from  the  new  well  to  the  old,  as  at 


ber  through  a  small  air  valve  which  operates 
automatically  by  gravity.  At  the  same  time  an 
automatic  valve  and  float  closes  the  lower  end 
of  the  siphon  where  it  discharges  into  the  old 
well,  as  pumping  is  suspended  and  the  water 
level  In  the  old  well  rises.  This  is  to  prevent 
the  continued  overflow  from  the  new  well  Into 
the  old  and  the  backflow  of  water  Into  the 
ground  from  the  old  well,  as  well  as  to  allow 
the  water  in  the  new  well  to  rise  to  as  high 
a  point  as  possible  for  the  purpose  of  relieving 
the  siphon  of  air,  as  already  described. 

There  appeared  to  be  some  doubt  as  to 
whether  this  method  of  exhausting  the  siphon 
of  air  would  be  adequate,  especially  with  con- 
tinued use  and  when  large  quantities  of  water 
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this  point  a  small  air  pump  could  readily  have 
i)een  installed  to  keep  the  siphon  free  of  air. 
The  static  level  of  the  water  in  the  new  well  is 
a  number  of  feet  above  the  static  level  of  the 
water  In  the  old  well^  however,  and  it  was  not 
liraotical  to  do  this.  The  siphon  is.  therefore, 
Istid  continually  descending  from  the  new  well 
to  the  old  and  the  air  in  the  siphon  collects  in 
the  air  chamber  in  the  new  well  shown  in 
Fig.  2. 

The  pumps  at  the  pumping  station  are  oper- 
ated intermittently,  usually  for  three  or  four 
hours  in  the  morning  only.  When  the  pumps 
are  idle  the  level  of  the  water  in  the  new  well 
rises  to  approximately  the  point  shown  in  the 
figure,  and  forces  the  air  out  of  the  air  cham- 


were  being  drawn,  and  an  air  pump  connection 
was  therefore  placed  in  the  head  of  the  air 
chamber  for  use  in  case  the  previously  de- 
scribed method  should  prove  inadequate.  Up 
to  the  present  time,  however,  it  has  proved 
entirely  adequate  and  the  operation  of  the  two 
wells  simultaneously  has  been  entirely  auto- 
matic, and.  as  the  engineer  says,  "I  used  to  go 
up  there  once  in  a  while  and  look  at  the  gauges, 
but  they  have  always  been  all  right,  and  I 
don't  go  there  at  all  now."  There  are  glass 
water  columns  on  the  air  chamber,  so  that  it 
can  readily  be  seen  by  inspection  whether  or 
not  any  air  is  in  the  siphon  line. 

In  the  lower  end  of  the  siphon  line  is  set  a 
branch  which  is  connected  directly  to  the  suc- 


tion line  of  the  pumps  so  that  the  pumps  may 
draw  exclusively  from  the  new  well,  using  the 
siphon  line  merely  as  a  suction  line  if  it  Is  de- 
sired to  do  so,  which  is  quite  improbable. 

Approximate  tests  of  the  capacity  of  the  new 
well  indicate  that  it  will  furnish  about  1,000,000 
gallons  a  day. 

The  method  of  increasing  the  water  supply 
at  a  point  where  a  pumping  station  Is  already 
established  which  has  been  described,  has  been 
used  by  the  writer  in  other  cases.  Fifteen 
years  ago  a  plant  similar  in  the  essential  de- 
tails was  constructed  by  him  on  a  considerably 
larger  scale,  the  siphon  being  24  inches  In  di- 
ameter and  2,900  feet  long.  This  siphon  has  a 
lift  of  20  to  25  feet  and  has  been  In  operation 
without  interruption  for  the  past  fifteen  years. 


Another  Tunnel  under  the  Thames  at  Lon- 
don has  just  been  completed  after  three  years' 
work.  It  is  for  workmen  who  cross  between 
Millwall  and  Greenwich,  and  is  1,217  feet  long 
and  11  feet  In  diameter.  It  is  60  feet  below 
the  high-water  level  and  its  crown  Is  13  feet 
below  the  river  bottom.  It  was  driven  under 
air  pressure  by  a  shield  started  from  the  north 
side.  The  entrance  at  either  end  is  a  shaft  3r) 
feet  in  diameter  with  stairways  and  an  electric 
elevator.  The  contractors  were  J.  Cockrane 
&  Sons,  and  the  cost  was  $600,000. 


The  Marine  Water-Tube  Boiler  Is  referred  to 
as  follows  in  a  report  of  the  British  Admiralty 
committee  appointed  to  consider  certain  ques- 
tions concerning  marine  boilers:  "In  the  course 
of    their    investigations    the    committee    have 
watched  the  Babcock  &  Wilcox  boilers  fitted  in 
the  S.  S.  "Martello"   of  the  Wilcox  Line,  em- 
ployed in  the  Atlantic  trade  between  Hull,  Bos- 
ton and  New  York,  and  copies  of  the  reports 
of   their   inspections  have   from   time  to   time 
been  forwarded  to  their  Lordships.     These  in- 
spections have  taken  place  at  the  end  of  every 
round  voyage  for  14  months,  and  the  commit- 
tee's opinion  is  that  these  boilers  have  stood 
the    test    of   usage    in    the    mercantile    marine 
extremely  well.     The  vessel  has  run  about  91,- 
000   miles   since  the  boilers  were  put  In,  and 
has  usually  been  less  than  a  week  in  port  at 
either  end;  the  only  repairs  required  have  been 
those  of  the  ordinary  upkeep  of  any  boiler,  such 
as  fire-bars,  brickwork,  etc.,  and  only  six  tubes 
have     required     renewal.       This     opinion     is 
strengthened  by  the  inspection  of  boilers  of  the 
same  type  fitted  in  the  "Numidian,"  the  "Buenos 
Ayres,"  and  the   "Turret   Cape."     In  the  case 
of  the  last  named  vessels,  the  boilers  have  been 
in  use  seven   years,  and  cannot  have  been  as 
well  looked  after  as  they  would  have  been  in 
the  Navy,  and  their  condition  when  examined 
recently  was  satisfactory.    The  committee  have 
also  examined  and  tested  boilers  of  the  same 
type   in  H.   M.   S.   "Sheldrake,"   and  find   that, 
although  they  have  been  in  use  for  four  years, 
their   condition   is   good   and   they   have   given 
little   trouble.      From    the    information    which 
has  been  brought  to  the  notice  of  the  committee, 
it  appears   that  water-tube   boilers  are  being 
very  little  used  in  large  ships  belonging  to  the 
mercantile  marine,  and  that  their  use  in  such 
ships  is  increasing  very  slowly.     In  the  British 
mercantile  marine,  the  only  type  of  water-tube 
boiler   installed   in   ocean  going  vessels  is  the 
Babcock  &  Wilcox,  in  some  ships  of  the  Wilson 
and  the  Petersen-Tate  Lines,  and  in  three  ships 
of  the  Allan  Line;  in  these  last,  however,  only 
one  water-tube  boiler  is  fitter,  in  each  vessel  to 
assist  the  original  cylindrical  boilers.     In  the 
United    States    mercantile    marine,    Babcock   & 
Wilcox  boilers  are  used  to  a  small  extent,  prin- 
cipally in  the  ships  plying  on  the  Great  Lakes, 
and   in   the   American  Navy  many   Babcock  & 
Wilcox  boilers  are  in  use." 
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Two  water-power  plants  have  recently  been 
developed  on  the  Arve  River  in  France  to  fur- 
nish   power    for   an   electric    railway    running 
from  Fayet  to  Chamonix.  this  road  now  giving 
tourists  direct  communication   by  railway  be- 
tween  G«ne\-a   and    the    picturesque    valley   at 
Chamonix.      in    general    the    plants    comprise 
waterways  tunneled  in  the  rock,  as  is  character- 
istic   of   many   of   the   water-power    plants    in 
these  mountainous  regions  of  EJurope.    In  both 
plants  enlargements  are  provided  in  the  water- 
ways to  allow  for  the  deposition  of  sand  and 
gravel,   one   of  the   decantation   chambers,    as 
they   are   called,    being   subterranean.     In   the 
electrical  end  of  the  work  an  unusual  method 
of  regulation  has  been  resorted  to.   A    descrip- 
tion of   the   railway  as   well   as   of  the  power 
plants   is   given    in   two   recent  issues   of   "Le 
Genie  Civil." 

The  road  has  a  total  length  of  11.8  miles  and 
contains  two  heavy  grades,  one  of  9  feet  in  100 
in  a  length  of  7.070  feet,  and  the  other  of  8 
feet  in  100  in  a  length  of  4,547  feet.  The  ele- 
vation of  Fayet  is  1,904  feet;  that  of  Chamonix, 
3.404  feet.  One  of  the  power  plants  is  located 
3.1  miles  distant  from  Fayet  near  Servoz,  and 
the  other  5  miles  distant  near  Chavants. 

The  Servoz  works  utilizes  the  upper  128  feet 
of  a  584-foot  fall,  of 'which  an  electrochemical 
establishment  at   Chedde   uses   the   remaining 
456   feet.     A  diversion  of  the  River  Arve  has 
been    designed   to   obtain   a    delivery   of    423.6 
cubic  feet  of  water   per  second,  so  that   4,500 
horse-power   measured    on    the    turbine   shafts 
can    be    realized    in   summer.     During   winter, 
the  discharge  of  the  river  drops  to  211.8  cubic 
feet  per  second,  so  that  the  water  power  can 
only    furnish    the    turbines    with    2,250    horse- 
power.   The  corresponding  section  of  the  road, 
however,  only  required,  according  to  estimate, 
1.380  horse-power,  and  the  road  is  not  operated 
during  winter,  that  is^  at  times  of  low  water. 
The  water,  which  is  impounded  by  means  of  a 
dam,  is  admitted  into  a  tunnel  of  large  cross- 
section,    to    provide    for    sedimentation,    then 
passes  through  a  second  tunnel  to  a  covered 
forebay  from  which  are  taken  four  penstocks, 
3.28   feet    in    diameter,   leading   to   the   power 
house.     A  double  needle   dam,  which  permits 
the  passage  of  sand  and  gravel,  has  been  built, 
a  former  dam  of  stop  planks  having  been  car- 
ried away  by  high  waters.     The  Intake  to  the 
first  tunnel   is  guarded   by   two   grills  of  flat 
iron,    2.75x0.31    inches,    with    0.95inch    spaces 
for  one  and  0.78-inch  spaces  for  the  other.    The 
delivery  into  the  tunnel  is  regulated  by  means 
of  three  gates,  7.1  feet  wide,  placed  Immediately 
behind  the  grills. 

The  first  tunnel  or  decantation  chamber  is 
755  feet  long  and  has  a  constant  cross-section 
the  water  having  a  width  at  the  entrance  into 
the  tunnel  of  20.67  feet  and  a  depth  of  8.85 
feet,  and  at  the  extremity,  a  width  of  15.75  feet 
and  a  depth  of  11.8  feet.    The  wet  section  being 
about   183   square   feet,    the   resulting   velocity 
with   282.4   cubic   feet  flow  per  second   is   1.54 
feet  per  second,  which  is  considered  sufficiently 
Blow  to  allow  for  sedimentation,     in  continua- 
tion of  the  chamber  there  is  an  emptying  canal 
by  which  the  chamber  is  cleared  of  the  accu- 
mulated deposits,   this  work  being  done  every 
week,  for  about  five  hours,  during  which  time 
the  operation  of  the  works  has   to   be  inter- 
rupted.    The  second  tunnel  is  1,640  feet  long 
and  has  a  capacity  of  discharging  423.6  cubic 
feet  of  water  per  second  at  a  velocity  of  7.87 
feet     The  second  tunnel  empties  into  a  water 
chamber  from  which  a  branch  is  taken  to  the 
forebay  for  the  Servoz  works  and  another  for 
the  Chedde  works. 
The  power  house  contains  four  turbines  of 


320  horse-power  each,  operating  at  full  load  at 
460  revolutions  per   minute  and  two   60-horse- 
power  turbines  making  520  turns  per  minute. 
The  turbines  are  mounted  on  horizontal  shafts 
and  are  direct  connected  to  the  generatoi-s.   The 
turbines   are   fitted   with    draft   tubes   and   the 
tail  water  is  carried  away  to  the  Chedde  works. 
The   generators    are    6-pole    direct-current    dy- 
namos arranged  for  partial  separate  excitation, 
the  method  of  regulating   the  machines  being 
very   interesting.     The  main  turbines   are   not 
provided  with  any  regulation  and  cannot  there- 
fore maintain  a  constant  speed.     At  no  load, 
their  speed  is  615  revolutions  per  minute,  and 
when    developing    340    horse-power,    448    turns. 
The  fields  of  the  dynamos  carry  iwo  windings, 
one  passing  a  determined  fraction  of  the  total 
dynamo  current  and  the  other  the  current  from 
the  separate  exciting  dynamo.     At  no  load,  the 
field  excitation   is  produced  only  by  the  prac- 
tically constant  current  from  the  independent 
dynamo  and  is  regulated   to  give  at  no  load 
speed    550   volts.     When   a   train   enters    upon 
the  section  of  the  road  supplied  by  the  works, 
the  turbines  slacken  up  in  accordance  with  the 
load  and  the  dynamos  turn  more  slowly;    but 
their   excitation   is   reinforced   by   the   current 
which  they  set  up  and  the  reinforcement  will 
be   greater   the   more   the   reduction   in   speed. 
The  scheme  is  that  speed  changes  are  compen- 
sated by  variations  of  the  excitation  a^d  a  pres- 
sure has  been  obtained  constant  within   5  per 
cent,  from  570  volts  at  no  load  to  540  volts  at 
440  amperes.     The  normal  working  of  the  dy- 
namos  is  370  amperes.     The  exciter   turbines 
are   controlled   by   regulators,   and   the   exciter 
dynamos  are   of   40   kilowatts   capacity  at   120 
volts. 

The  Chavants  works  utilizes  a  fall  of  308  feet 
in   which   during  the  favorable   season,   a  dis- 
charge of  406  cubic  feet  per  second  is  avail- 
able,   corresponding   to    10,650   horse-power   on 
the  turbine  shafts.     The  water  is  diverted  for 
this   water-power   development  by   means  of   a 
dam   9.84   feet   high,   curved   upstream.     From 
the  intake  the  water  is  first  passed  through  a 
tunnel  3,585  feet  long,  then  through  a  decanta- 
tion or  settling  chamber  and  finally  through  a 
second   tunnel   3,460  feet   long.     Both   tunnels, 
which   pass  through   a  more  or  less   compact 
rock,    are    8.2    feet    wide    and    9.84    feet    high. 
Their  entrances  are  protected  by  grills.     The 
settling  chamber  is  open,  located   in  a  depres- 
sion  of  earth,  and  has  a  length  of  403.5   feet 
and  a  width  of  32.8  feet     The  bottom  of  the 
chamber  has  an  inclination  of  1  in  100  in  the 
direction  of  its   length   and   also  a  transverse 
pitch   of  1   in   10,   in  order  to  concentrate  the 
deposits  toward  one  of  the  walls  of  the  cham- 
ber  to   facilitate  their  removal.     The   velocity 
of  fl6w  in  this  chamber  does  not  exceed  1.9  feet 
per  second  and  it  takes  about  31/2  minutes  for 
the  water  to  pass  through  the  chamber.     It  is 
cleared  as  in  the  other  works,  during  interrup- 
tions of  the  service. 

At  the  extremity  of  the  second  tunnel  the 
water  is  delivered  into  an  open  forebay,  which 
has  a  width  of  18  feet.  Its  length  is  only  11.15 
feet,  but  it  is  arranged  for  increase  with  en- 
largement of  the  plant.  At  the  forebay  an 
overflow  is  provided  for  the  disposal  of  excess 
water,  designed  to  take  the  maximum  flow  of 
water.  From  the  forebay  the  water  is  led  in 
two  penstocks  each  supplying  a  pair  of  tur- 
bines. The  penstocks  are  built  in  sections  each 
21.3  feet  long  and  2.62  feet  in  diameter,  of  boil- 
er steel.  The  thickness  of  the  plates  varies 
from  0.23  inch  at  the  forebay  to  0.43  inch  at 
the  bottom  near  the  power  house. 

The  generating  units  consist  of  four  hori- 
zontal 320-hor8e-power  turbines  directly  con- 
nected to  six-pole  200-kilowatt  dynamos  and 
two   60-horse-power   turbines    driving    two    40- 
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kilowatt  dynamos  for  exciting  purposes  and 
local  lighting.  Ordinarily,  one  of  the  exciter 
units  is  in  reserve  and  the  road  service  requires 
three  of  the  four  generators.  The  same  system 
of  regulation  has  been  applied  to  the  Chavants 
works.  When  the  dynamos  operate  at  no  load, 
their  speed  is  tiOO  revolutions  per  minute  and 
the  tension  550  volts.  The  speed  falls  to  450 
turns  and  the  tension  rises  to  680  volts  when 
the  load  reaches  290  amperes.  The  high  volt- 
age is  to  compensate  for  the  losses  in  the  feed- 
ers, which  in  this  case  are  quite  long. 


Tests  of  Special  Properties  of  Mortar. 


In  connection  with  the  construction  of  the 
Wachusett  dam,  the  Metropolitan  Water  and 
Sewerage  Board  has  been  conducting  a  series  of 
continuous  tests  of  cement  which  have  now 
lasted  for  over  five  years  for  some  brands.  The 
results  are  summarized  In  the  report  for  1901 
of  the  chief  engineer,  Mr.  F.  P.  Stearns,  who 
also  gives  the  following  notes  concerning  some 
special  Investigations: 

In  view  of  the  very  large  amount  of  mortar 
to  be  used  in  the  dam  and  the  importance  of 
having  it  as  water-tight  and  strong  as  possible, 
extensive  experiments  were  begun  early  in  1901,' 
to  determine  the  permeability  and  strength  of 
mortars  made  of  the  natural  and  Portland  ce- 
ments which  were  to  be  used  in  the  construc- 
tion of  the  dam,  mixed  with  different  propor- 
tions of  coarse  and  fine  sands. 

The  experiments  on  permeability  were  made 
by  placing  the  mortar  in  cast-iron  cylinders, 
22  inches  long  and  about  6  inches  in  diameter.' 
After  the  mortar  had  set,  caps  were  bolted  to 
the  tops  of  the  cylinders  and  water  was  ad- 
mitted to  the  cylinders  between  the  caps  and 
the  mortar  with  a  pressure  of  74  pounds  to  the 
square  inch.  There  were  144  cylinders  used  in 
the  experiments,  and  the  apparatus  was  so  ar- 
ranged that  the  water  pressure  could  be  ap- 
plied to  24  cylinders  at  a  time.  The  applied 
water  was  first  filtered  through  sand,  to  re- 
move all  suspended  matter. 

There  were  1,494  briquettes  made  and  broken, 
to  determine  the  tensile  strength  of  the  mor- 
tars. It  was  found  that  the  use  of  a  sand 
with  a  very  large  proportion  of  coarse  particles 
and  a  much  smaller  percentage  of  the  finer 
grades  makes  a  mortar  both  less  permeable  and 
stronger  than  where  a  larger  proportion  of  the 
finer  grades  is  used,  provided  the  proportion  of 
sand  to  cement  does  not  exceed  3  to  1. 

In    addition    to    the    experiments    upon    per- 
meability and  strength  of  mortars,  other  experi- 
ments   were    made    to    determine    the    relative 
strength  of  mortars  used  immediately  after  wet- 
ting and  mixing,   and   when  used  at   different 
intervals  up  to  two  hours  after  they  are  first 
wet  and  mixed.     These  experiments  were  very 
extended,  as  they  were  made  with  mortar  mixed 
with    different   grades  of   sand,    with   Portland     . 
and  natural  cement,  with  slow-setting  and  quick- 
setting    cement,    and    with    mortar    that    was 
worked  continuously  from  the  time  of  mixing 
until  it  was  put  into  the  molds,  and  also  with 
mortar   which    was    not   worked    after    it    was 
mixed    until   just   before   it   was   put    into   the 
molds.     The  briquettes  were  broken  at  the  end 
of  fourteen  days,  twenty-eight  days,  and  three 
months  after  mixing. 

It  was  found  that  when  the  cements,  both 
Portland  and  natural,  were  so  manufactured  as 
to  take  the  initial  set  slowly,  the  strength  of  the 
mortar  was  not  diminished  by  a  delay  of  two 
hours  in  putting  it  into  the  molds;  and  when 
the  mortar  was  worked  continuously  to  the 
time  of  filling  the  molds,  there  was  an  increase 
in  strength  occasioned  by  the  delay.  When  the 
cements  were  so  manufactured  as  to  take  the 
initial   set  quickly,   the   results  obtained   with        " 
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the  quick-setting  Portland  cement  were  not  ma- 
terially different  from  those  obtained  with  the 
slow-setting  cement,  except  that  when  the  mor- 
tar was  not  worked  there  was  a  slight  loss  of 
strength  in  the  briquettes  molded  at  the  end 
of  one  and  a  half  and  two  hours,  and  at  no 
time  was  there  much  gain  in  strength  oc- 
casioned by  delay  in  filling  the  molds.  The  re- 
sults obtained  with  the  quick-setting  natural 
cement  were  less  favorable,  as  the  briquettes 
broken  at  the  end  of  fourteen  days  showed  a 
great  loss  of  strength  when  there  was  much 
delay  in  molding  the  briquettes.  At  the  end  of 
three  months,  however,  the  briquettes  made 
with  mortar  which  had  been  worked  continu- 
ously from  the  time  of  mixing  showed  slight- 
ly greater  strength  than  that  put  into  the  molds 
immediately,   and  the   loss  of   strength  of  the 


The  Rock  Creek  Concrete-Steel  Arch,  Washington. 


Although  the  people  of  Washington  have 
been  disappointed  by  Congressional  delay  In 
pushing  work  on  the  concrete-steel  Memorial 
bridge  designed  by  Prof.  W.  H.  Burr,  an  at- 
tractive structure  of  this  sort  on  a  much 
smaller  scale  has  recently  been  constructed 
over  Rock  Creek  in  the  National  Park.  Its 
general  design  and  appearance  are  well  shown 
in  the  accompanying  Illustrations.  It  is  a  seg- 
mental arch  of  80  feet  span  and  15  feet  rise 
and  carries  a  23-foot  roadway;  the  clear  width 
between  the  parapets  is  23  feet  and  the  width 
over  all  is  27  feet.  The  locality  where  the 
structure  stands  made  it  desirable  to  build  a 
boulder  bridge,  if  possible,  for  aesthetic  rea- 
sons, but  as  only  $17,500  was  available  for  the 
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Half  Lonqitudinol  Sect-ion    showing  Parapet  ond  Wing  Walls. 


exceed  15  inches,  nor  shall  it  be  greater  than 
one-half  the  least  horizontal  dimension  of  the 
stone.  All  joints  shall  be  scraped  and  brushed 
clean  of  mortar  to  the  depth  indicated  by  the 
Engineer.  The  mortar  shall  consist  of  1  part 
Portland  cement  and  2  parts  sand.  The  backs 
of  all  boulders  shall  be  plastered  with  a  layer 
of  mortar  as  specified,  at  least  one-quarter  inch 
thick,  immediately  before  ramming  the  con- 
crete against  them."  No  serious  trouble  was 
experienced  in  securing  the   boulders. 

The  arch  stones  are  from  3  to  4  feet  deep, 
1%  to  3  feet  wide  and  IVa  to  2  feet  long,  all 
dimensions  being  exclusive  of  the  projections 
beyond  the  neat  lines.  The  joints  were  dressed 
so  as  not  to  exceed  1%  inches  at  any  point  for 
at  least  two-thirds  their  depth  and  two-thirds 
their  length,  and  were  roughly  pointed.  Each 
stone  was  attached  to  the  top  of  the  adjacent 
steel  girder  by  a  %x^-inch  steel  cramp  ce- 
mented for  at  least  2  inches  in  a  hole  in  the 
stone.  The  outside  girders  were  bound  together, 
just  before  the  concrete  was  put  about  them, 
by  means  of  four  %-inch  wire  ropes.  A  num- 
ber of  arch  stones  were  made  by  splitting 
boulders  into  two  pieces,  the  fresh  face  of  each 
being  turned  toward  the  girder. 

The  requirements  for  the  abutments,  span- 
drels and  wing-walls  stated  that  no  dressing 
would  be  required  on  the  stones  for  such  parts, 
for  which  only  well-shaped  boulders,  laid  on 
their  broadest  bed,  were  allowed.  Dressing 
was  permitted,   however,  if  the  stones   could 


mortar   not  worked  was   not  very  marked  ex- 
cept for  the  1%  and  2  hour  periods. 


The  Cost  of  Pumping  for  the  Metropolitan 
Water  system  of  Boston  during  1901  was  $2.52 
per  million  gallons  pumped,  as  compared  with 
$9.64  in  1897.  A  saving  of  $0.82  per  million 
gallons  was  effected  over  the  cost  during  1900, 
this  reduction  being  brought  about  by  the  dis- 
continuance of  the  smaller  stations  and  by  the 
introduction  of  more  economical  machinery  and 
methods  at  the  few  large  stations.  The  1901 
report  of  the  Metropolitan  Water  and  Sewerage 
Board  states  that  the  total  quantity  of  water 
pumped  during  the  year  was  40,018,920,000  gal- 
lons. 


The  Manifold  Power  Systems  of  the  Edison 
Electric  Company,  of  Los  Angeles,  Cal.,  will 
be  an  interesting  combination  of  electric  works 
when  completed.  In  addition  to  its  present  sta- 
tion, there  is  a  hydraulic  plant  nearly  finished 
in  Mill  Creek  Canyon  near  Redlands,  which 
has  a  canal  capacity  of  1,100  miner's  inches, 
an  effective  head  of  1,935  feet  and  machinery 
of  4,000  horse-power.  On  the  Kern  River  110 
miles  from  Los  Angeles,  a  dam  will  be  built 
to  divert  300  second-feet  into  a  canal  leading 
to  a  20,000-horse-power  station.  There  will  be 
at  least  two  three-wire  transmission  lines  and 
the  voltage  will  probably  be  around  60,000.  At 
Los  Angeles  there  will  be  an  18,000-horse- 
power  receiving  station.  It  is  also  proposed  to 
build  at  once  a  new  steam  plant  in  the  city  to 
work  in  connection  with  the  company's  several 
hydraulic  plants.  It  will  have  an  ultimate  ca- 
pacity of  5,000  kilowatts  in  four  or  five  units, 
the  first  installation  to  be  2,000  kilowatts. 
Water-tube  boilers  with  economizers  and  su- 
perheaters will  be  employed,  with  oil-burning 
furnaces.  It  has  not  yet  been  decided  whether 
direct-connected  condensing  engines  or  steam 
turbines  will  be  used.  Surface  condensers  will 
he  installed,  and  a  large  traveling  crane  will 
span  the  engine  room.  The  management  of 
the  company's  affairs  is  in  the  hands  of  the 
president,  Mr.  John  B.  Miller,  who  supplied  the 
above  information. 


A  Concrete-Stbel  Bridge  over  Rock  Greek,  Washington,  D.  C. 


purpose  it  was  necessary  to  adopt  some  less 
expensive  type  of  construction,  that  selected 
being  a  Melan  concr?te-steel  arch  with  a 
boulder  facing,  the  concrete  of  the  soffit  being 
darkened  strongly  by  lampblack  to  harmonize 
with  the  face  of  the  stones. 

The  proportions  of  the  concrete  used  in  the 
several  parts  of  the  bridge  are  stated  on  the 
drawings.  The  boulders  measure  from  about 
one-fifth  cubic  foot  upward  in  size  and  were 
required  to  be  "loose  rock  which  shall  he  hard, 
sound,  durable  and  of  a  quality  to  be  approved 
by  the  Engineer,  whose  edges  have  become 
weathered  or  water-worn,  or  both,  and  are  more 
or  less  rounded.  The  boulder  face  of  each  stone 
shall  project  at  least  2  inches  beyond  the  neat 
lines  of  the  bridge,  and  this  projection  shall  not 


not  be  bedded  properly  without  it,  and,  as  a 
matter  of  fact,  was  necessary  in  most  cases. 
The  parapet  contained  a  number  of  through 
stones,  and  these  were  used  exclusively  for  its 
top. 

The  effect  of  the  structure  is  striking,  and  it 
is  greatly  admired.  It  was  designed  a  year 
ago  under  the  supervision  of  Capt.  Lansing  H. 
Beach,  Engineer  Commissioner  of  the  District 
at  the  time,  and  built  under  his  direction  and 
that  of  Col.  John  Biddle,  his  successor,  as- 
sisted by  Capt.  H.  C.  Newcomer;  Mr.  W.  J. 
Douglas  is  the  engineer  of  bridges  of  the  de- 
partment. The  contract  was  placed  with 
Messrs.  Talty  &  Allen,  of  Washington,  at  $14,- 
890,  exclusive  of  steel  and  royalties,  and  the 
total  cost,  including  inspection,  was  $17,500. 
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A  SoUd-Floor  Single-Track  Plate-6irder  Bridge. 


Bridge  No.  421^  of  the  Lake  Erie  &  Western 
Railroad  Is  a  single  track  through  plate  girder 
of  75  feet  span  out  to  out,  with  abutments 
skewed  37  degrees  10  minutes  to  the  bridge 
axis  and  the  track  on  a  2-degree  horizontal 
ourTe.  The  girders  are  15%  feet  apart  on  cen- 
ters and  have  rounded  upper  corners.  The 
webs  are  7  feet  deep,  shop  spliced  in  three  sec- 
tions and  stiffened  by  pairs  of  5x3V&-inch  verti- 
cal angles  and  fillers  from  about  7  to  10  feet 
apart.  The  Hanges  are  of  the  ordinary  T- 
shaped  section  made  with  pairs  of  6x6x%-inch 
angles  and  pairs  of  14x%-inch  cover  plates.  The 
bed  plates  at  both  ends  have  %-inch  sheet  lead 
packing  on  the  masonry  and  at  one  end  there 
are  ten  2-inch  rollers  under  each  girder.  The 
girders  are  sway-braced  by  solid  gusset  plates 
reaching  from  the  top  Qange  to  the  solid  floor 
and  riveted  to  the  inside  vertical  web  stltfener 
angles,  which  are  curved  at  right  angles  at  the 
bottom  and  form  continuous  connections  which 
are  riveted  to  the  top  flanges  of  the  floorbeams. 

The  span  is  proportioned  for  a  dead  load  of 
1.700  pounds  per  lineal  foot,  a  live  load  of  two 
tOO-ton  consolidated  locomotives  followed  by 
3,000  pounds  train  load  per  lineal  foot  and  an 
impact  of  15  per  cent  for  the  girder  and  of  25 
per  cent,  for  the  floor.  These  produce  a  maxi- 
mum moment  of  2,007,300  pounds  in  the  flanges 
and  an  end  shear  of  124,700  pounds. 

The  bridge  floor  Is  carried  on  12-inch  50-pound 
I-beams  about  14  inches  apart,  which,  at  each 
end.  have  pairs  of  vertical  angle  clips  shop- 
riveted  to  their  webs  and  field-riveted  to  a  lOx 
%-inch  continuous  reinforcement  plate  riveted 
to  the  girder  web  just  above  the  edge  of  the 
flange  angle,  as  shown  in  the  detail  cross-sec- 
tion. The  lower  corner  of  the  floorbeam  is  cut 
off  at  45  degrees  to  clear  the  bottom  flange 
angle,  but  is  left  long  enough  to  engage  the 
upper  side  of  a  special  17%x%-inch  flange  plate 
which  is  riveted  to  the  bottom  side  of  the 
flange  angles  above  the  regular  14-inch  cover 
plate  and  projects  about  3V-  inches  to  take  one 
row  of  rivets  In  the  floorbeam  flanges. 

The  entire  upper  surface  of  the  floorbeams 
is  covered  with  flat  5/16-inch  steel  deck  plates 
extending  from  girder  to  girder  and  from  end 
to  end  of  the  span.  These  plates  are  riveted  to 
the  top  flanges  of  the  floorbeams  and  their 
edges  are  secured  by  the  wide  flange  of  a 
7x3^4-inch  horizontal  angle  fleld-rlveted  to  them 
and  to  the  web  on  the  girder,  so  as  to  form  a 
finish  and  a  stiffening  to  the  floor.  Each  floor- 
beam  has  a  moment  of  504,000  pounds  and  an 
end  shear  of  9.500  pounds,  which  is  taken  by 
the  four  double-shear  rivets  through  its  web 
and  the  eight  single-shear  rivets  through  the 
web  of  the  girder.  The  lower  flange  of  the 
floorbeam  is  kept  1/16  Inch  above  the  top  of 
the  17  Ms-inch  flange  plates  to  prevent  the  lat- 
ter from  receiving  any  bearing  load.  The  rails 
are  secured  by  cast  steel  clips  and  are  seated 
on  %-incb  bearing  plates  16%  inches  long 
above  every  floorbeam.  These  plates  are  al- 
ternately 6  and  10  Inches  wide  and  receive  also 
the  6x4xVi-inch  guard  angles.  This  arrange- 
ment permits  the  track  to  be  located  at  pleas- 
ure between 'the  girders,  affords  a  stiff  and 
watertight  floor  and  occupies  remarkably  little 
vertical  space,  the  base  of  rail  being  only 
1 4  5/1«- inches  above  the  Ijottoms  of  the  rivet 
heads  in  the  lowest  part  of  the  girder. 

On  account  of  the  great  skew,  one  girder  pro- 
jects about  21  feet  beyond  the  end  of  the  other 
at  each  abutment,  and  for  this  distance  the 
floorbeams,  which  are  riveted  to  the  long 
girder,  require  special  supports  at  their  other 
ends.  This  Is  afforded  by  riveting  them  to  the 
webs  of  special  12%-Inch  plate  girders  seated 


on  and  anchored  to  the  abutment  masonry.  The 
shore  edge  of  the  deckplate  is  parallel  with  the 
face  of  the  abutment  from  the  end  of  each 
girder  nearly  to  its  intersection  with  the  track 
where,  on  the  side  nearest  the  long  girder,  it 
makes  an  angle  of  127  degrees  and  10  minutes, 
crosses  the  track  at  right  angles,  makes  a  right 
angle  and  follows  parallel  and  close  to  the 
guard  rail  for  about  9  feet,  and  then  intersects 
the  edge  which  is  parallel  with  the  face  of  the 
abutment  at  an  angle  of  142  degrees  and  50 
minutes.  This  brings  the  floor  square  with  the 
track  at  the  end  of  the  bridge  and  parallel  with 
the  abutment  each  side  of  the  track.  An  abut- 
ment wall  follows  the  angles  of  the  end  of  the 
floor  and  carries  the  girders  under  each  of  the 
intersecting  sides  above  described.  The  girder 
parallel  to  the  track  is  supported  at  both  ends 
and  in  the  middle  and  has  flanges  made  of 
single  5x3i^-inch  angles.  The  oblique  girders 
are  web-connected  by  oblique  vertical  angle- 
plates,  with  the  webs  of  the  longitudinal  and 
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transverse  girders   and  with   the   ends   of  the 
main  span  girders. 

This  bridge  was  designed  and  built  by  the 
King  Bridge  Company  in  accordance  with  the 
requirements  of  the  engineering  department  of 
the  Lake  Erie  &  Western  Railroad  Company. 


A  Plan  of  the  Venetian  Campanile,  drawn  by 
Mr.  W.  Hilton  Nash  in  1875  from  measurements 
he  made,  has  been  published  by  the  "Builder." 
It  gives  the  outer  wall  as  measuring  about  .^7 
feet  on  a  side  and  4  feet  thick.  The  inner  wall 
was  3  feet  9  inches  from  it  and  3  feet  9  inches 
thick.  He  states  in  a  note  accompanying  the 
sketch  that  there  were  serious  cracks  in  the 
structure  which  he  attributed  to  unequal  pres- 
sures caused  by  the  decay  of  the  timbers  bond- 
ing the  two  walls  together. 


The  Comprehensive  Study  of  the  Quality  of 
Water  has  been  undertaken  by  the  Division  of 
Hydrography  of  the  U.  S.  Geological  Survey, 
with  the  corporation  of  laboratories  in  different 
parts  of  the  country.  The  division  has  been 
carrying  on  investigations  of  the  quantity  of 
water  available  in  the  various  States,  which 
have  already  proved  of  much  value  in  projects 
for  power  development.  The  examination  of 
the  quality  of  the  water  will  increase  the  useful- 
ness of  these  investigations  by  supplying  infor- 
mation desirable  in  estimating  the  availability 
of  streams  as  sources  of  supply  for  potable  or 
manufacttiring  purposes,  and  for  th,ls  reason 
the  new  venture  is  to  be  commended.  In  order 
to  secure  uniformity  in  the  work.  Dr.  F.  H. 
Newell,  who  is  in  charge,  has  issued  a  circular 
advising  the  adoption  of  the  analytical  methods 
recommended  by  the  special  committee  of  the 
American  Public  Health  Association,  already 
given  in  detail  in  this  journal. 


In  the  issue  of  The  Engineering  Record  of 
August  2  the  mechanical  plant  of  the  Pittsburg 
terminal  station  of  the  Pittsburg  &  Lake  Erie 
Railroad  was  described  at  some  length,  making 
it  necessary  to  defer  to  the  present  issue  the 
account  of  the  heating  and  ventilating  system 
which  has  been  provided.  As  explained  in'  the 
preceding  article,  the  terminal  includes  a  seven- 
story  headhouse  with  the  station  proper  on  the 
first  floor  and  the  general  offices  of  the  road  on 
the  floor  above.  The  building  contains  many 
finely  decorated  rooms,  and  being  located  in  a 
very  smoky  section  of  Pittsburg,  a  special  ef- 
fort was  made  to  keep  the  interior  clean.  A 
greater  part  of  the  window  sash  is  stationary, 
the  balance  being  fitted  with  hinges  and  locks 
and  all  joints  of  all  windows  carefully  packed 
with  felt  to  prevent  the  leakage  of  air 
from  the  outside.  A  very  elaborate  system  of 
ventilation  was  accordingly  installed,  involving 
the  use  of  seven  fans,  by  means  of  which  a. 
plenum  is  maintained  in  the  building,  to  insure 
that  very  little  air  enters  except  through  the 
designed  channels. 

The  building  is  warmed  by  hot  water,  the  di- 
rect system  being  employed  in  warming  ofllces, 
with  indirect  radiation  for  the  waiting  and 
other  public  rooms.  The  oflices,  however,  are 
also  supplied  with  fresh  air,  but  this  is  tem- 
pered and  intended  for  ventilation  only.  The 
air  circulating  system  is  supplied  with  three 
blowers  in  the  basement  of  the  station  build- 
ing, the  fans  receiving  fresh  air  through  air 
shafts  dropping  from  intakes  above  the  roof. 
All  the  air  is  washed  by  water  and  tempered. 
By  one  fan  it  is  then  delivered  through  supple- 
mentary heaters  and  thence  into  the  waiting 
room  and  adjoining  spaces,  all  of  which  are,  as 
stated,  warmed  by  the  air  supply;  by  the  other 
two  fans  it  is  discharged  to  tempered  air  shafts 
which  rise  through  the  building  to  distributing 
systems  in  each  story  for  the  ventilation  of  the 
offices.  The  exhaust  of  the  air  is  effected  by 
means  of  disk  fans,  one  in  the  basement  draw- 
ing air  from  the  waiting  room  and  three  on  the 
roof,  two  for  the  general  office  systems  and  the 
third  for  the  toilet  rooms,  which  is  discharged 
independently  into  the  atmosphere.  Provision 
has  been  made  for  an  internal  circulation  of  the 
air  in  the  offices  during  periods  of  unoccupancy, 
as  on  holidays  and  Sundays,  by  dampers,  which 
close  off  the  fresh  air  inlets  and  allow  the  prac- 
tically un vitiated  air  rising  through  vent  shafts 
to  reach  the  intake  shaft  and  pass  downward 
to  the  basement  to  be  recirculated.  In  this 
case  the  two  roof  exhaust  fans  belonging  to 
the  office  system  are  shut  down  and  the  two 
blowers  corresponding  need  only  be  run  at  a 
slower  speed. 

The  methods  and  apparatus  for  the  distribu- 
tion of  air  can  probably  be  understood  from  the 
basement,  ground-floor  and  sixth-story  plans, 
which  are  reproduced  in  accompanying  draw- 
ings. For  the  passage  of  ducts,  suspended  ceil- 
ings over  the  corridors  are  resorted  to,  as  indi- 
cated in  the  sixth-story  plan,  resulting  in  the 
concealment  of  the  duct  work.  In  the  base- 
ment there  has  been  a  close  utilization  of  space, 
the  building  resting  on  made  ground  and  bring- 
ing heavy  latticed  girders  of  the  foundation 
in  the  basement  story.  All  the  fresh  air  is 
received  through  two  intake  shafts,  each  of 
which  delivers  to  a  room  in  the  basement 
where  the  tempering  and  washing  apparatus 
is  Installed.  In  each  case,  the  water-spray 
method  of  dirt  elimination  is  employed  and 
the  cold  air  is  first  warmed  slightly  so  as  to 
prevent  any  freezing  in  the  washing  apparatus. 
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After  leaving  the  washing  apparatus  the  air 
is  passed  in  each  case  through  a  stack  of  tem- 
pering radiators  and  then  enters  a  fan  room. 
The  fans  being  located  within  the  rooms  are 
of  the  double-inlet  centrifugal  blower  type  and 
have  a  single  discharge  outlet  connected  with 
galvanized  iron  duct  work  for  the  distribution 
of  the  air.  One  blower  is  located  in  one  room 
while  two  are  in  the  other,  one  of  these,  No. 
I  A,  being  for  the  waiting  room  system.  The 
blowers,  which  are  of  the  >New  York  Blower 
Company's  make,  are  beltV.driven  from  electric 
motors. 

The  Initial  tempering  stacks  consist  of  ordi- 
nary hot-water  indirect  radiators  and  are  ordi- 
narily only  used  when  the  washing  apparatus 
might  become  frozen.  The  washing  apparatus 
is  of  the  R.  H.  Thomas  patent,  built  by  Messrs. 


pivots  and  turned  by  means  of  a  connecting 
bar  so  that  these  baffles  may  be  adjusted  at 
any  desired  angle  from  45  degrees  to  a  line 
parallel  with  the  current  of  air. 

The  main  heater  consists  of  Excelsior  indi- 
rect radiators  designed  to  warm  the  air  to  70 
degrees.  Immediately  beyond  these,  in  the  fan 
room,  is  a  second  set  of  eliminators,  consisting 
of  three  rows  of  galvanized  iron  baffles  also 
pivoted  and  connected  to  a  controlling  lever. 
These  are  intended  for  summer  use  to  effect 
as  full  a  separation  of  water  from  the  air  as 
possible  and  thus  to  reduce  its  humidity;  in 
this  connection  arrangement  has  been  made 
to  supply  the  tempering  coils  with  cold  water 
for  cooling  the  incoming  air. 

Fan  No.  1  A,  which  supplies  the  waiting 
room,  delivers  chiefly  to  three  different  points 


between  filled  with  granulated  cork,  all  joints 
made  tight  by  the  use  of  elastic  cement.  At 
the  ceiling  of  every  story  except  that  of  the 
ground  floor,  the  tempered  air  shafts  connect 
with  a  duct  which  runs  above  a  suspended  cell- 
ing in  the  corrider  supplying  the  various  ofSces 
through  registers  about  8  feet  above  the  floor. 
In  the  waiting  room  there  are  four  points  of 
egress  for  the  air.  The  air  la  then  carried 
along  in  a  suspended  basement  ceiling  4uct 
from  each  point  of  exit  and  is  led  to  an  exhaust 
chamber  of  about  1,38«  cubic  feet  capacity.  In 
it  is  installed  a  Blackman  fan  belted  to 
an  electric  motor.  The  air  from  this  fan  is  de- 
livered through  a  l^^xl  1-foot  duct,  which  is  mi* 
underneath  the  flooring,  to  a  vertical  flue  In 
one  corner  of  the  trainshed,  and  there  dis- 
charged 10  feet  above  the  trainshed  floor. 


Galv-  Iron  Deflecfur 


:S4' 
A    Heater  f4o-X 


VENTILATION   AND   HEATING    IN   THE   P.  &  L.   E.  K.  R.   STATION  BUILDING,  PITTSBURG. 

WESTINOHOUSE,    CHUBCH,    KEBB    &    CO.,    BNQINEEB8  AND    CONTBA0T0E8. 


Thomas  &  Smith,  of  Chicago,  and  consists  of 
a  water  spray  chamber  and  an  eliminator  which 
is  a  collection  of  vertical  baffles  around  which 
the  air  has  to  pass,«  depositing  in  so  doing  the 
.surplus  water  carried  in  the  air.  The  spray 
chamber  contains  four  rows  of  spray  heads 
forming  a  water  curtain  through  which  the  air 
has  to  pass.  The  water  is  supplied  by  a  direct- 
acting  steam  pump,  and  is  caught  in  a  steel 
tank  on  the  floor  of  the  chamber  from  which 
the  water  is  run  to  waste.  The  sprays  are  en- 
closed in  an  Iron  casing  with  a  thick  glass  win- 
dow at  each  end.  The  first  four  rows  of  the 
eliminator  are  of  copper  tinned  over,  while  the 
remainder  are  of  galvanized  iron  arranged  on 


in  that  room.  As  indicated  in  the  basement 
plan,  there  are  three  supplementary  heaters, 
each  of  Sterling  hot-water  indirect  radiators, 
beyond  which  the  air  is  lead  to  large  registers 
of  special  design,  in  the  waiting  room,  each 
register  Ifi  square  feet  in  area.  The  other 
blowers,  Fans  No.  1  and  2,  which  supply  the 
offices  throughout  the  building,  deliver,  as 
shown  in  the  basement  plan,  to  two  tempered 
air  shafts,  which  are  carried  upward  through 
the  building  alongside  the  fresh  cold-air  down 
shafts.  The  proximity  of  these  two  air  pas- 
sages required  some  insulation  between  them. 
The  partition  consists  of  galvanized-iron  sheets 
fitted  on  wooden  frames  with  a   2-inch  space 


For  the  floors  above  the  vent  registers  are 
similarly  located  at  the  floor,  and  the  air  is 
carried  in  wall  flues  to  the  suspended  ceiling 
of  the  corridor.  These  connect  with  two  vent 
flues  running  to  the  attic.  There  they  dis- 
charge into  the  space  over  the  top-story  cor- 
ridors and  in  that  manner  deliver  the  vitiated 
air  to  Fan  No.  5,  which  is  of  the  Blackman 
type.  Fan  No.  6  has  been  set  above  the  ceil- 
ing of  a  kitchen  in  the  top  story  on  a  vertical 
shaft,  as  shown  in  an  accompanying  cut,  and  is 
direct  connected  to  a  motor  placed  below  it. 
A  grating  is  provided  below  the  latter,  suffi- 
ciently strong  to  bear  the  weight  of  a  man,  and 
the  air  is  admitted  from  below  through  it.  The 
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exhaust  air  from  the  adjoining  dining  rooms  is 
led  into  the  room  through  flaps,  so  as  to  insure 
an  air  Sow  in  one  direction  only  and  thus  to 
prevent  the  composite  odors  of  the  kitchen 
from  diffusing  through  the  building.    In  general 


steam  from  engines,  pumps,  etc.,  in  the  power- 
house is  utilized  in  a  large  heater  of  the  closed 
type,  also  in  the  powerhouse,  for  warming  the 
circulating  water.     An  auxiliary  heater  is  pro- 


/etched  Seffment 
■Adjusting  Handk-. 


Section &-©.    6*  Floor. 

the  air  is  changed  once  in  fifteen  minutes  in 
those  rooms  which  are  continuously  occupied. 

The  w^ithdrawal  of  air  from  the  various  toilet 
rooms  is  accomplished  by  a  system  of  flues  and 
ducts  separate  from  the  rest  of  the  building. 
The  air  is  brought  to  the  top  story  in  two  main- 
vent  flues,  which  are  joined  by  duct  work  in 
the  space  over  the  corridor  to  a  separate  fan 
chamber  containing  Fan  No.  4.  This  fan  is 
also  of  the  Blackman  type.  The  flue  connect- 
ing the  fan  with  the  outside  air  is  of  galvanized 
iron  and  is  fitted  with  a  discharge  top. 

The  heating  of  the  building  is  accomplished 


Section  D-D  6tb  Root  Plan 


and  each  driven  by  a  Westinghouse  steam  en- 
gine, are  employed  to  circulate  the  warm  water 
through  the  system.  The  supply  and  return 
mains  at  the  pumps  are  6  inches  in  diameter. 
The  latter  reach  the  building  through  a  tunnel 
joining  the  power  and  headhouse.  The  supply 
main  runs  around  the  outside  of  the  building 
wall  in  the  basement  and  supplies  the  various 
riser  lines  for  different  sections  of  the  struc- 
ture as  well  as  the  tempering  and  heating 
stacks.  The  return  main  travels  parallel  with 
the  flow  main,  the  latter  decreasing  in  size  as 
it  continues  around  the  basement  and  the  re- 
turn main  increasing  in  size  from  the  first  re- 
turn pipe  connection  to  its  final  diameter  of  fi 
inches.  The  direct  radiators  are  of  the  Detroit 
pattern  and  in  many  cases  two  and  three  radi- 
ators on  each  floor  are  connected  to  one  pair 
of  risers.  An  open  expansion  tank  of  steel  is 
provided  above  the  toi)  story. 

The    work   described    was   designed   and    in- 
stalled by  Messrs.  Westinghouse,  Church,  Kerr 


&  Company,  of  New  York,  under  the  super- 
vision of  Mr.  J.  A.  Atwood,  chief  engineer  of 
the  Pittsburg  &  Lake  Erie  Railroad,  and  Mr. 
A.  R.  Raymer.  assistant  chief  engineer. 


Plan  of  the  Top  Stobv. 


primarily,  with  the  exception  of  the  waiting 
room,  which  is  warmed  exclusively  by  the  hot- 
water  indirect  method,  through  hot-water  di- 
rect   radiation,    as    already    stated.    Exhaust 


vlded  for  heating  the  water  to  a  higher  tem- 
perature on  extra  cold  days  and  when  the  sup- 
ply of  exhaust  steam  is  insufllcient.  Baldwins- 
vllle  centrifugal  pumps,  installed  in  duplicate 


The  Admission  of  Trade  Refuse  into  sewers 
has  recently  been  made  the  subject  of  special 
regulation  by  the  Town  Council  of  Halifax, 
England,  as  described  in  "The  Surveyor."  The 
regulations  provide  that  all  liquid  trade  refuse 
from  factories  shall  be  passed  through  suitable 
settling  tanks,  which  are  to  be  constructed  and 
at  all  times  maintained  by  the  owner.  The 
resulting  eflluent  is  to  be  free  from  any  sub- 
stance which  may  be  injurious  to  the  sewers 
or  the  sewage,  create  a  nuisance,  or  may  be 
dangerous  to  health.  All  suds  are  to  be  treated 
for  the' removal  of  grease.  The  maximum  daily 
quantity  of  eflluent  which  may  be  passed  from 
any  factory  into  the  sewer  is  to  be  agreed  upon 
before  any  connection  with  the  sewer  is  made. 
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Cellar  Bracing  in  the  New  York  Stock  Exchange. 


The  New  York  Slock  Exchange,  on  Broail 
Street  near  Wall  Street,  occupies  an  area  ap- 
proximately equal  to  150  feet  square  and  has 
in  all  fourteen  floors  and  a  roof  about  140  feet 
in  maximum  height  above  the  New  Street 
curb.  As  some  of  the  stories  are  merely  gal- 
leries and  others  are  below  the  level  of  the 
streets,  the  building  may  be  considered  as  a 
ten-story  structure.  It  i&  noteworthy  for  the 
spacious  Board  ^oom  w'hich  occupies  a  large 
part  of  the  whole  building.  The  riveted  steel 
trusses  which  support  the  upper  stories  have 
been  fully  described  in  The  Engineering  Rec- 
ord of  May  17.  It  is  also  remarkable  for  the 
character  and  depth  of  its  foundations  and  the 
great  depth  of  the  cellar  floor  below  ground- 
water level;  these  foundations  and  the  methods 
of  constructing  adopted  by  Mr.  John  F. 
O'Rourke,  the  contractor,  were  described  in 
The  Engineering  Record  of  September  28,  1901. 
Some  of  the  features  of  the  special  construc- 
tion involved  in  providing  suitable  bracing  to 
resist  the  hydraulic  pressure  which  it  was  as- 
sumed might  be  developed  against  the  walls  be- 
low the  ground-water  line  will  be  described  in 
this  article.  The  framevyork  of  the  building' 
is  of  steel  and  conforms  to  the  general  design 
indicated  in  the  longitudinal  and  transverse 
sectional  elevations  published  in  the  preceding 
articles,  but  there  are  so  many  variations  and 
irregularities  in  the  different  stories  that  the 
design  is  very  much  complicated  and  cannot  be 
advantageously  farther  described.  Above  the 
first  floor  the  construction  corresponds  to  that 
of  ordinary  steel-cage  office  buildings,  and 
standard  details  are  generally  adopted  for 
beams  and  columns,  roof  and  floor  design,  etc. 
Below  the  basement  level  special  bracing  wa.s 
introduced  and  interesting  methods  were  used 
in  the  erection. 

After  the  site  was  cleared  it  was  excavated 
to  a  depth  of  about  20  feet  below  the  New 
Street  curb  and  a  solid  concrete  wall  7  1/3 
feet  thick  was. carried  down  around  these  sides 
cf  the  lot  to  the  solid  rock  at  a  maximum  depth 
of  60  feet  below  the  New  Street  curb  or  about 
48  feet  below  the  assumed  ground- water  level. 
This  wall  was  built  in  separate  sections  from 
24  to  30  feet  long  and  about  50  feet  high,  con- 
structed in  wooden  pneumatic  caissons,  which 
were  sunk  successively  in  both  directions  from 
a  starting  point  at  the  northwest  corner.  The 
caissons  overlapped  each  other  at  the  corners 
of  the  lot  and  the  intermediate  ones  had  close- 
ly abutting  ends.  The  adjacent  sides  or  ends 
of  all  the  -wall  sections  were  keyed  together  by 
vertical  concrete  cylinders  5  feet  in  diameter, 
which  united  them  with  strong  water-tight 
joints  and  practically  formed  a  monolithic  dam 
around  three  sides  of  the  lot  with  its  ends 
abutting  against  the  adjacent  side  wall  foun- 
dations of  the  Commercial  Cable  Building. 

The  caissons  were  carried  through  the  hard- 
pan,  which  was  from  5  to  11  feet  thick,  and 
the  surface  of  the  solid  rock  was  dressed  until 
it  was  sound  and  satisfactory.  The  footings 
were  very  carefully  cleaned,  grouted  and  con- 
creted under  pneumatic  pressure.  A  good  con- 
tact and  tight  joint  were  thus  obtained,  and 
as  the  hardpan  is  ,very  refractory  and  consid- 
ered nearly  equal  to  concrete  the  lower  part  of 
'the  wall  was  firmly  secured  against  lateral 
displacement  until  the  bracing  was  put  in 
place.  It  may  be  considered  as  a  vertical  beam 
built  in  at  the  bottom  and  subjected  to  a  hori- 
zontal distributed  load  due  to  the  pressure  of 
the  ground  water  on  the  outside.  When  the 
caissons  were  sunk  the  water  pressure  was  of 
course  balanced  on  opposite  sides,  but  when  the 
excavation  for  the  cellar  was  carried  down 
nearly  50  feet  below  the  water  level  the  walls 


would  have  been  subjected  to  a  large  un- 
balanced lateral  thrust,  as  the  water  was  grad- 
ually pumped  down  inside  them. 

Special  observations  and  experiments  con- 
vinced Mr.  Amory  Coffin,  M.  Am.  Soc.  C.  E., 
who  was  in  charge  of  the  design,  that  no  mat- 
ter how  slight  might  be  the  clearance  between 
the  exterior  vertical  surface  of  the  wall  and 
the  earth  or  hardpan,  the  full  theoretical  hy- 
drostatic pressure  due  to  a  saturated  backing 
extending  from  the  base  to  the  ground-water 
level  should  be  assumed  as  acting  over  the 
whole  wetted  vertical  surface,  and  the  compu- 
tations were  made  and  the  stru(-ture  propor- 
tioned on  that  basis. 

As  the  excavation  was  leveled  up  solid  with 
concrete  to  the  top  of  the  cellar  floor,  the  part 
thus  refilled  was  not  considered  in  calculating 
the  height  and  pressure  of  the  ground  water, 
and  the  wall  was  figured  as  a  retaining  wall 
36%  feet  high  from  cellar  floor  to  lowest 
ground-water  line,  which  varied  inexplicably 
about  4  feet  on  different  sides  of  the  lot.  The 
weight  per  cubic  foot  of  the  saturated  backing 
was  assumed  at  120  pounds  and  the  pressure 
was  calculated  by  the  empirical  formula: 
Pressure  =  14  h^  X  120,  which  gives  20  tons 
per  lineal  foot  as  against  20.8  tons  for  water 
pressure  applied  at  one-third  of  the  height  from 
the  bottom  to  the  top,  say  12  feet.  The  larger 
value  was  accordingly  used  and  the  resultant 
total  pressure,  applied  12  feet  above  the  bottom, 
is  41,600  pounds  per  lineal  foot.  The  wall  has 
a  net  width,  inside  the  caisson,  of  7  1/3  feet, 
and  assuming  its  weight  to  be  54,540  pounds 
per  lineal  foot  the  wall  has  a  moment  of  sta- 
bility of  54,540  X  3  2/3  =  200,000  foot-pounds. 
The  moment  of  stability  is  equivalent  to  a 
moment  with  a  horizontal  force  of  14,666 
pounds  with  a  lever  arm  of  12  feet.  The  cen- 
ter of  moments  was  therefore  taken  at  the 
inner  lower  corner  of  the  wall  and  this  hori- 
zontal force  being  applied  at  a  height  of  12 
feet  was  considered  as  diminishing  the  thrust 
by  that  amount,  thus  leaving  24,940  pounds 
unbalanced  thrust,  equals  12.47  tons  per  lineal 
foot. 

In  providing  resistances  for  this  outside 
pressure  the  wall  was  assumed  to  be  divided 
into  lower,  middle  and  iipper  sections  by  two 
horizontal  lines  7  and  23  feet  above  the  cellar 
floor.  The  unbalanced  pressure  on  the  upper 
part,  about  13  feet  high,  averages  255  pounds 
per  square  foot  and  equals  1.7  tons  per  lineal 
foot,  as  indicated  in  the  large  diagram,  and  is 
resisted  by  tie  C  tier  of  floorbeams.  The  pres- 
sure in  the  middle  part,  16  feet  high,  averages 
810  pounds  per  square  foot  and  equals  6.48 
tons,  which  is  transmitted  through  horizontal 
distributing  girders  on  the  sides  of  the  wall 
and  is  resisted  by  the  beams  and  special  struts 
in  the  A  tier  of  floorbeams  which  receive  equal 
and  counterbalancing  thrusts  from  the  oppo- 
site walls  and  so  are  in  equilibrium  under 
heavy  pressure.  The  pressure  in  the  lower 
part,  7  feet  high,  averages  1,230  pounds  per 
square  foot  and  equals  4.28  tons  per  lineal  foot, 
which  is  resisted  by  the  shearing  strength  of 
the  concrete  and  the  efficiency  of  the  wall  in 
transverse  flexure  which  transmits  it  to  react 
on  the  bed  rock.  These  calculations  were  all 
made  on  the  assumption  that  the  wall  is  un- 
loaded; this  was  true  for  some  time  after  it 
was  built,  but  before  the  excavation  was  com- 
pleted and  the  maximum  hydrostatic  pressure 
was  developed,  the  superstructure  was  com- 
menced, and  this  added  materially  to  the  weight 
and   stability. 

The  interior  columns  of  the  building  are  ar- 
ranged in  six  north  and  south  rows  and  four 
east  and  west  rows,  and  all  of  them  have  con- 
crete footings  carried  down  to  solid  rock  at 
about   the   same    depth   as   the   outer   dam,    in 


wooden  pneumatic  caissons,  surmounted  by 
removable  wooden  cofferdams,  most  of  which 
were  cylinders  from  6  to  8'/^  feet  In  diameter 
and  nearly  40  feet  high  above  the  top  of  the 
concrete  pier  at  the  bottom.  After  the  interior 
piers  were  built  up  to  the  proper  level  they 
were  capped  by  I-beam  grillages  and  the  steel 
columns  were  erected  on  these  inside  the  pro- 
tecting cofferdams,  the  column  bases  being 
about  38  feet  below  the  level  of  the  ground 
water.  The  D  tier  of  beams,  about  42  feet 
above  the  cellar  floor  and  5  feet  above  the 
ground-water  line,  was  first  erected  and  forms 
the  basement  floor;  afterwards  the  beams,  gir- 
ders and  struts  at  the  C  B  and  A  levels  were 
erected  by  special  methods  as  the  excavation 
advanced. 

Sumps  were  dug  and  several  steam  pumps 
installed  which  gradually  removed  the  water 
from  within  the  outer  walls  or  dams,  and  as 
these  were  efficient  in  excluding  the  outside 
water  the  ground-water  level  was  gradually 
lowered  and  the  excavation  carried  down  to 
the  hardpan  through  soft  wet  mud. 

At  about  the  level  of  the  C  tier  there  was  an 
old  safe-deposit  vault  about  110  feet  long  from 
east  to  west,  23'/;  feet  wide  and  9  feet  high. 
It  was  built  of  granite  and  wrought  iron,  had 
an  estimated  weight  of  1,200  tons  and  rested 
directly  on  the  earth  and  sand  just  above  the 
water  level.  The  lower  rows  of  columns  were 
arranged  to  clear  this  structure,  and  when  they 
had  been  erected  a  continuous  line  of  box  gir- 
ders was  set  on  the  caps  of  the  row  on  the 
south  side.  A  similar  line  of  girders  was  set 
on  top  of  the  next  row  of  columns  to  the 
south,  both. lines  of  girders  not  being  parallel 
but  reaching  nearly  across  the  lot  from  west 
to  east.  The  girders  support  18-inch  trans- 
verse I-beams  which  rest  across  their  top 
flanges  and  carry  longitudinal  I-beams  for  the 
floor  of  a  new  steel  vault,  which  was  built  to 
replace  the  old  one  and  receive  its  contents 
before  the  latter  was  removed. 

The  water  was  pumped  down  as  far  as  pos- 
sible in  the  excavation  ai;d  narrow  transverse 
drifts  were  made  in  a  north  and  south  direc- 
tion belotv  the  original  water  line  in  the  soft 
mud  under  the  old  vault.  Temporary  24-inch 
I-beams  about  7  feet  apart  were  worked  into 
the  drift  and  wedges  driven  above  them  to 
support  the  vault.  Their  south  ends  were 
seated  on  the  north  line  of  box  girders  be- 
tween the  18-inch  permanent  I-beams,  and  their 
north  ends  were  supported  on  vertical  wooden 
shores  and  blocking.  The  excavation  was  then 
continued  under  the  old  vault  and  all  the 
earth  removed  for  several  feet  below  it,  so  that 
space  was  afforded  to  set  the  permanent  beams 
and  girders  of  the  C  tier.  These  were  sup- 
ported on  the  tops  of  the  lower  sections  of  two 
north  and  south  rows  of  columns  parallel  to 
and  just  beyond  the  walls  of  the  old  vault. 
The  vault  Walls  were  not  parallel  to  the  rows 
of  columns  in  the  upper  tiers  of  the  new  build- 
ing so  that  it  was  necessary  to  offset  the  upper 
sections  of  these  columns  from  the  lower  sec- 
tions and  the  latter  were  capped  with  beam 
box-girders,  on  the  upper  flanges  of  which  were 
seated  the  upper  sections  of  the  columns  from 
1  to  5  feet  eccentric  with  their  corresponding 
lower  sections.  Some  of  these  columns  inter- 
fered with  the  old  walls  and  slots  had  to  be 
cut  in  the  masonry  to  receive  and  permit  the 
erection  of  the  superstructure  before  the  old 
vault  was  vacated. 

After  the  completion  of  the  C  tier  of  beams 
and  girders  the  excavation  was  continued  about 
15  feet  deeper  to  the  bottom  of  the  A  tier,  the 
outer  concrete  walls  being  unsupported  and 
subjected  to  an  unbalanced  outside  pressure 
which  was  resisted  by  the  transverse. strength 
of   the  concrete.     The  wooden  lagging  of  the 
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inner  sides  of  the  cofferdams  was  removed,  ex- 
posing the  concrete  surface,  and  double-web 
horiiontal   distributing   girders   were  set   par- 


O/rtrttbU- 


WallCaiaon. 


Tons  ^cfyal  Pr€3Si/rc 


Triangle  ibr 
t^rvstofic  Pnssurc. 


allel  to  the  wall  and  about  3  inches  clear  of  it. 
They  were  suspended  from  the  C  tier  by  pairs 
of    %-inch    vertical    screw-rods    engaging    4x3- 


ConcrtM., 


inch  oak  cross  pieces  or  saddles  under  the  gir- 
ders. Lines  of  horizontal  struts  in  the  planes 
of  both  rows  of  columns  were  then  set  across 
the  lot  at  the  level  of  the  distribution  girders 
and  were  field-riveted  to  the  columns  at  their 
intersections  and  took  bearing  on  the  girders. 
After  the  bracing  system  was  complete  hori- 
zontal boards  were  fitted  between  the  lower 
edges  of  the  girders  and  the  face  of  the  wall 
and  concrete  was  rammed  in  solidly  bet:ween 
the  girder  and  the  wall  to  make  a  continuous 
bearing.  Open  holes  about  two  inches  by  four 
placed  eight  feet  apart  were  made  in  the  con- 
crete and  asphalted  to  serve  as  weep  holes  to 
drain  any  water  that  might  collect  on  the  face 
of  the  wall  through  the  lower  story. 

The  columns  were  set  so  accurately  and  were 
so  correctly  made  at  the  shops  that  no  ream- 
ing in  the  field  was  necessary  to  fit  the  rivet 
holes  in  the  connecting  struts.  As  the  columns 
were  set  a  long  time  in  advance  at  the  bottom 
of  deep  wells,  and  were  rigidly  connected  by 
the   upper  tiers   of   beams   before  these  struts 
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were  assembled  to  them,  this  fact  reflects  great 
credit  on  the  excellence  of  the  leveling  and 
alignment  by  the  contractor's  engineer,  Mr. 
John  C.  McCord,  and  his  foreman,,  Mr.  Frank 
Harbison. 

The  B  tier  was  erected  simultaneously  with 
the  A  tier  but  was  not  a  full  tier  and  was  not 
calculated  to  receive  any  thrust  from  the  walls. 
It  was  not  continuous  across  the  building  but 
extended  only  over  the  boiler  room  and  could 
not  therefore  transmit  the  thrust  to  an  equal 
reaction.  After  the  A  tier  was  finished,  the 
excavation  was  completed  to  hardpan  and  was 
leveled  up  with  broken  stone  from  2  to  5  feet 
thick,  in  which  were  laid  2-inch  tile  drain 
pipes  with  open  joints  all  pitching  to  a  col- 
lecting basin  in  the  center  of  the  lot.  This 
basin  is  a  bell-shaped  casting  3%  feet  in  diam- 
eter at  the  bottom  and  31/2  feet  high.  The  bot- 
tom is  open  with  an  outside  horizontal  flange 
seated  on  the  rock,  and  the  top  has  a  manhole 
and  cover  16  inches  in  diameter  at  the  level 
of  the  cellar  floor  in  which  it  is  set.  The  sides 
are  perforated  with  180  staggered  1-inch  holes 
in  nine  horizontal  rows,  through  which  the 
water  collected  by  the  drain  pipes  enters  and  is 
pumped  out  when  necessary.  The  excavation 
has  been  completed  for  several  months  and  very ' 
little  pumping  has  been  required.  On  top  of 
the  stone  filling  there  Is  6  inches  of  concrete, 
then  a  water-proofing  layer  of  five-ply  felt  laid 
in  hot  tar  and  flashed  up  to  the  water  level  on 
the  facing  of  the  outside  walls.  The  facing  is 
of  common  red  bricks,  and  is  really  a  separate 
wall  8  inches  thick  and  4  inches  clear  of  the 
concrete  dam-wall,  leaving  an  air  space  be- 
tween them  in  which  any  seepage  or  leakage 
water  can  collect  and  drain  off  to  the  sump 
through  the  open  tile  pipes. 

On  the  south  side  of  the  lot  the  excavation 
was  bounded  by  the  caissons  of  the  Commer- 
cial Cable  Building,  but  the  old  wall  adjacent 
to  that  had  been  underpinned  by  cylinder  piers 
sunk  by  the  Breuchaud  process  to  bed  rock 
when  the  Commercial  Cable  Building  was 
built.  These  piers  were  allowed  to  remain  un- 
der the  new  wall  and  lintels  were  put  across 
them  to  carry  the  masonry  above  their  tops. 
The  new  wall  is  about  3  feet  thick  at  the  base, 
■completely  enclosing  the  cylinders,  and  the 
horizontal  distributing  girders  on  its  face  re- 
ceive the  thrust  from  the  caissons  of  the  Com- 
mercial Cable  Building,  which  counterbalances 
the  pressure  from  the  opposite  side. 

The  general  dimensions  and  arrangement  of 
the  distributing  girders  and  reaction  struts  in 
tier  C  are  shown  by  the  diagram  on  tier  A, 
which  is  typical  of  the  whole  tier.  On  the 
north  side  of  the  building  tier  C  supports  the 
sub-basement  floor  and  its  girders  and  beams 
act  as  struts.  One  panel  of  the  A  tier  is  X- 
braced  with  li/^-inch  square  rods  with  clevis 
ends  pin-connected  to  horizontal  plates  which 
are  riveted  in  the  angles  between  transverse 
and  longitudinal  struts  and  serve  as  knee- 
braces  to  stiffen  them  laterally.  Where  the 
rods  intersect  they  have  pin  connections  to 
the  ends  of  7xl-inch  flat  bars  which  allow  them 
to  cross  without  too  much  eccentricity.  The 
other  panels  of  this  tier  are  unbraced  except 
by  the  floorbeams  and  hollow  tile  and  concrete 
floor  construction. , 

The  detail  given  of  column  22  and  its  con- 
nections is  typical  of  the  general  features  of 
the  columns  and  struts  at  the  A  tier.  All  the 
struts  are  made  of  pairs  of  channels  with  top 
and  bottom  cover  plates  and  closed  rectangular 
cross-sections.  The  east  and  west  girders  B  B 
have  jaws  which  are  fleld-riveted  to  the  verti- 
cal plates  on  the  faces  of  the  columns,  and,  as 
the  channels  are  not  wide  enough  to  receive  a 
sufficient  number  of  rivets,  they  are  extended 
and  at  the  same  time  their  flanges  are  directly 


connected  by  Bide  angles  riveted  on  the  tops 
and  bottoms  and  serving  to  extend  the  cover 
plates.  The  north  and  south  struts  A  A  have 
drop  ends  which  serve  as  knee-braces  to  resist 
sway  strains,  and  have  vertical  flange  angles 
field-riveted  to  the  faces  of  the  columns. 

The  outer  ends  of  the  struts  take  bearing 
against  the  cover  plates  of  the  distributing  gir- 
ders with  flat  base  plates  bolted  to  them  as  in- 
dicated in  the  detail  of  the  strut  marked  D  in 
the  general  plan.  Where  the  struts  abut  on  the 
ends  of  two  girders  of  unequal  depth,  as  at  D, 
the  shallow  girder  is  fllled  out  with  a  webbed 
casting. 

The  lighter  distributing  girders  are  made 
with  a  pair  of  I-beams  and  two  cover  plates, 
as  shown  in  the  detail  of  girder  E.  At  the 
ends  where  the  struts  take  bearing  they  are  re- 
inforced by  web-stiffener  angles  riveted  across 
the  I-beams  and  having  their  ends  milled  to 
bear  on  the  flanges.  All  the  distributing  gir- 
ders are  supported  on  brick  piers  built  up  from 
the  cellar  floor  like  buttresses  on  the  face  of 
the  inner  wall  and  terminating  at  the  under 
sides  of  the  girder.  At  the  corners  of  the  cel- 
lar, the  east  and  west  girders  are  connected 
to  the  north  and  south  girders  with  notched 
joints,  as  shown  in  the  detail  of  girder  H, 
which  is  similar  to  girder  F,  shown  on  the 
general  plan,  but  is  on  the  opposite  side  of  the 
building. 

A  very  interesting  feature  of  this  building 
is  the  well  in  which  the  plunger  for  the  direct- 
acting  ram  of  the  sidewalk  ash-elevator  is  op- 
erated. This  required  to  be  sunk  to  a  long 
distance  below  the  cellar  floor  and  a  hole  14 
inches  in  diameter  and  36  feet  deep  was  drilled 
through  the  solid  rock  by  a  Calyx  drill.  The 
core  was  broken  out  and  removed  by  the  drill 
bit  and  the  hole  has  smooth  true  walls  and 
is  used  without  lining.  A  similar  well  14 
inches  in  diameter  and  7%  feet  deep  was 
drilled  in  another  part  of  the  cellar  by  the 
same  machine  to  receive  the  plunger  of  the 
coin-lift.  The  drilling  was  done  by  the  Otis 
Elevator  Company. 

For  the  information  given  in  this  article  The 
Engineering  Record  is  indebted  to  Mr.  George 
B.  Post,  architect,  and  to  Mr.  Amory  Coffin, 
engineer  for  the  structural  masonry  and  steel 
work  of  this  building. 


An  Important  Decision  Concerning  River  Pollution 

by  Sewage. 

Condensed  from   decision  of  Ohio  Supreme  Court,   In 
BalUett  vs'  City  of  Mansfield,  63  n!   K.  Kep.  86. 


A  List  of  Bids  Received  by  the  Corps  of 
Engineers,  U.  S.  A.,  during  the  fiscal  year  end- 
ing June  30,  1901,  has  been  published  as  House 
Document  161  of  the  first  session  of  the  57th 
Congress.  It  gives  the  full  tenders  for  works, 
material  and  labor  received  during  the  year. 


Condensing  Water  Pumps  of  an  unusual  type, 
employed  in  the  power  station  of  the  Newcastle, 
England,  street  railway,  were  described  by  Mr. 
Charles  Hopkinson  in  a  paper  before  the  In- 
stitution of  Civil  Engineers.  Cooling  towers 
could  not  be  used  for  legal  reasons,  and  satis- 
factory tenders  for  a  plant  with  reciprocating 
pumps  were  not  received,  so  a  unit  was  adopted 
consisting  of  a  centrifugal  pump,  electric  motor 
and  turbine,  mounted  on  a  single  shaft  with 
the  motor  in  the  middle.  The  pump  runner  is 
23%  inches  in  diameter  and  receives  its  supply 
from  a  suction  pipe  on  each  side,  so  as  to  avoid 
any  axial  thrust  in  the  shaft;  while  the  tur- 
bine has  a  13%-inch  runner  and  discharges 
through  two  draft  tubes,  arranged  one  on  each 
side  for  the  same  purpose.  The  axis  of  the 
pump  shaft  Is  8V4  feet  above  the  mean  water 
level  of  the  river  from  which  the  water  is 
drawn,  and  78%  and  90%  feet  below  the  con- 
densers. The  return  water  from  the  conden- 
sers passes  through  the  turbine  and  saves  about 
42V2  per  cent,  of  the  power  needed  to  circulate 
the  water  were  it  not  employed. 


The  plaintiff  sued  for  alleged  violations,  by 
the  defendant,  of  his  rights  as  a  riparian  pro- 
prietor. He  is  owner  of  two  valuable  farms,  by 
or  through  which  runs  a  small  natural  water 
course,  known  as  the  Rocky  Fork  of  the  Mohi- 
can River.  Both  of  the  farms  are  naturally 
adapted  to,  and  have  been  used  for,  agricul- 
tural and  grazing  purposes.  Each  farm  is  im- 
proved, and  each  has  on  it  a  dwelling  house, 
barn,  and  other  suitable  buildings.  One  of 
them,  known  in  the  case  as  the  "home"  farm, 
is  occupied  by  the  plaintiff  as  his  family  resi- 
dence, and  had  been  for  many  years  before  the 
alleged  encroachments  on  his  rights  by  the  de- 
fendant. The  other  he  rents  to  tenants,  who 
occupy  and  cultivate  it.  The  waters  of  this 
natural  stream  were  accustomed  to  flow  by  and 
through  these  farms,  supplying  them  and  their 
occupants  with  pure  and  wholesome  water  in 
sufficient  quantities  for  all  domestic,  agricul- 
tural, and  other  suitable  purposes  for  which 
pure  and  wholesome  water  is  generally  used 
and  needed  upon  a  farm,  until  they  were  pol- 
luted and  corrupted  by  the  alleged  acts  of  the 
defendant. 

The  wrong  complained  of  is,  that  the  de- 
fendant, a  city  of  something  over  18,000  in- 
habitants, and  situated  on  or  near  the  water 
course  above  the  plaintiff's  farms,  by  a  system 
of  sewerage  emptying  into  the  stream,  caused 
to  be  collected  and  discharged  into  the  stream 
the  sewage  of  the  city,  or  a  large  part  of  it, 
which  was  carried  down  the  stream  to  the 
plaintiff's  farms,  where  it  accumulated  and  re- 
mained in  large  quantities.  As  a  result  of  this 
alleged  wrong  of  the  defendant,  the  water  was 
polluted,  and  rendered  unfit  for  domestic  and 
other  ordinary  uses;  and,  in  time  of  freshets, 
the  filth  was  washed  out  by  the  force  of  the 
stream  and  deposited  on  the  plaintiffs  lands, 
destroying  the  grass  and  herbage,  and  causing 
offensive  and  unwholesome  smells,  which  ma- 
terially interfered  with  the  comfortable  and 
proper  enjoyment  of  the  premises  by  the  plain- 
tiff and  his  family. 

The  suit  was  defended  chiefly  on  the  ground 
that  the  stream  was  corrupted,  in  part  at  least, 
by  other  independent  sources,  over  which  the 
defendant  had  no  control;  though  the  conten- 
tion apparently  most  relied  on  in  argument 
here  is  that  the  city  cannot  be  held  liable  for 
the  acts  complained  of,  in  any  event.  In  the 
court's  instructions  to  the  jury  the  defendant's 
liability  was  confined  to  such  substantial  In- 
jury as  the  plaintiff  actually  sustained  in  con- 
sequence of  the  alleged  misconduct  of  the  de- 
fendant, and  his  measure  of  recovery,  if  the  is- 
sues were  found  in  his  favor,  was  limited  to 
such  an  amount  as  would  reasonably  compen- 
sate him  for  the  material  interference  with  the 
comfortable  enjoyment  of  his  home  farm,  the 
proper  and  necessary  use  of  the  water  to  which 
he  had  hitherto  been  accustomed,  including  any 
additional  expense  rendered  necessary  in  water- 
ing his  stock,  and  the  loss  of  his  grass  and 
herbage.  His  damages  to  the  rented  farm,  the 
jury  were  instructed,  could  not  exceed  the  ac- 
tual loss  resulting  from  a  diminution  in  the 
rents.  The  charge  given  covered,  substantially, 
all  of  the  instructions  requested  by  the  defend- 
ant, except,  probably,  the  second  one,  which 
reads  as  follows:  "The  right  of  plaintiff  to 
have  the  water  descend  on  him  in  its  pristine 
clearness  must  yield  to  the  demands  of  a  denser 
population  and  the  march  of  civilization." 

So  that  it  must  be  accepted  as  established  by 
the  verdict  and  judgments  below  that  the  in- 
jury of  which  the  plaintiff  complains  was  caused 
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by  the  defendant,  as  claimed,  and  that,  in  con- 
sequence thereof,  he  sustained  substantial  dam- 
age of  that  spe<-ial  nature  and  degree  which 
would  enable  him  to  maintain  action  therefor 
If  inBicted  by  an  individual  or  private  corpora- 
tion. And  he  is  not  without  like  remedy  against 
the  defendant,  unless,  as  claimed  by  its  counsel, 
it  has  a  paramount  right,  either  by  legislative 
grant,  or  from  necessity  for  the  preservation  of 
the  public  health,  safety  and  welfare,  to  sub- 
ject the  water  course  to  the  uses  it  has  made  of 
It,  without  accountability  for  the  destruction 
or  material  impairment  of  the  property  rights 
of  lower  riparian  owners. 

The  statutory  autnority  for  this  immunity,  it 
is  contended  by  counsel,  is  found  in  sections 
2232  and  2370,  of  the  Revised  Statutes.  The 
former  section  provides  that  a  city  may  enter 
upon  and  hold  real  estate  without  its  corporate 
limits,  among  other  enumerated  purposes,  "for 
sewers,  drains  and  ditches,  and  for  this  pur- 
pose the  corporation  shall  have  power  to  ap- 
propriate, enter  upon  and  take  private  property, 
lying  outside  of  the  corporate  limits."  The 
latter  section  authorizes  municipal  corporations 
to  adopt  a  system  of  sewerage,  "the  main  or 
principal  sewers  having  their  outlet  in  a  river 
or  other  proper  place." 

The  lawful  exercise  of  the  power  conferred 
on  municipal  corporations  to  enter  upon  and 
take  private  property  for  any  of  the  purposes 
enumerated  by  the  former  section  requires  a 
legal  appropriation,  as  that  section  indicates, 
involving  the  assessment  of  compensation  for 
the  property  when  taken  without  the  owner's 
consent.  The  stream  in  question  in  this  case  is 
not  a  river,  a  term  that  may  import  a  stream 
of  sufiBcient  volume  and  flow  to  carry  off  sewage 
emptied  into  it,  and  thus  preserve  the  purity 
of  its  water;  nor,  as  will  be  hereafter  noticed, 
c-an  that  be  a  suitable  place  for  the  deposit  of 
sewage,  within  the  contemplation  of  the  law, 
where  that  will  result  in  the  creation  of  a  public 
or  private  nuisance.  But  the  right  of  the  plain- 
tiff to  redress  for  the  Injury  done  him  lies  back 
of  any  mere  authorization  by  the  statute  of  the 
defendant's  acts  which  inflicted  the  injury,  and 
rests  upon  the  constitutional  guaranty  which 
secures  the  inviolability  of  private  property, 
and  the  right  of  the  owner  to  compensation 
when  taken  for  any  public  use.  Indeed  it  ap- 
pears to  be  a  settled  principle  of  universal 
law.  independent  of  constitutional  provision, 
that  the  right  to  compensation  for  private  prop- 
erty when  taken  for  a  public  use  is  an  insepar- 
able incident  of  the  ownership  of  property. 

It  is  declared  in  P^impelly  v.  Canal  Co.,  80 
U.  S.  166,  that:  "By  the  general  law  of  Eu- 
ropean nations  and  the  common  law  of  Eng- 
land it  was  a  qualification  of  the  right  of  emi- 
nent domain  that  compensation  should  be  made 
for  private  property  taken  or  sacrificed  for  pub- 
lic use.  And  the  constitutional  provisions  of 
the  United  States,  and  of  the  several  States, 
which  declare  that  private  property  shall  not 
be  taken  for  public  use  without  just  compen- 
sation, were  intended  to  establish  this  principle 
beyond  legislative  control."  And  it  was  there 
held  that:  "It  is  not  necessary  that  property 
should  be  absolutely  taken,  in  the  narrowest 
sense  of  that  word,  to  bring  the  case  within 
the  protection  of  this  constitutional  provision. 
There  may  be  such  serious  interruption  to  the 
common  and  necessary  use  of  property  as  will 
be  equivalent  to  a  taking,  within  the  meaning 
of  the  constitution.  The  backing  of  water  so  as 
to  overflow  the  lands  of  an  individual,  or  any 
other  superinduced  addition  of  water,  earth, 
sand,  or  other  material  or  artificial  structure 
placed  on  land,  if  done  under  statutes  author- 
izing it  for  the  public  benefit,  is  such  a  taking 
as  by  the  constitutional  provision  demands 
compensation." 


In  that  case,  a  statute  of  Wisconsin  author- 
ized the  construction  of  a  dam  across  Fox 
River,  in  order  to  improve  its  navigation.  The 
dam,  which  was  constructed  in  accordance  with 
the  provisions  of  the  statute,  caused  the  water 
to  overflow  the  plaintiff's  lands,  on  account  of 
which  he  suffered  substantial  injury,  for  which 
he  brought  suit.  It  was  claimed  by  the  defend- 
ant that  the  damages  sustained  by  the  plaintiff 
were  "such  as  the  State  had  a  right  to  inflict  in 
improving  the  navigation  of  Fox  River,  with- 
out making  any  compensation  for  them."  Mr. 
Justice  Miller,  in  resolving  this  contention 
against  the  defendant,  said:  "The  argument  of 
the  defendant  is  that  there  is  no  taking  of  the 
land  within  the  meaning  of  the  constitutional 
provision,  and  that  the  damage  is  a  consequen- 
tial result  of  such  use  of  a  navigable  stream  as 
the  government  had  a  right  to  for  the  improve- 
ment of  its  navigation.  It  would  be  a  very 
curious  and  unsatisfactory  result  if,  in  con- 
struing a  provision  of  constitutional  law  always 
understood  to  have  been  adopted  for  protection 
and  security  to  the  rights  of  the  individual  as 
against  the  government,  and  which  has  received 
the  commendation  of  jurists,  statesmen  and 
commentators,  as  placing  the  just  principles  of 
the  common  law  on  that  subject  beyond  the 
power  of  ordinary  legislation  to  change  or  con- 
trol them,  it  shall  be  held  that  if  the  govern- 
ment refrains  from  the  absolute  conversion  of 
real  property  to  the  uses  of  the  public  it  can 
destroy  its  value  entirely,  can  inflict  irreparable 
and  permanent  injury  to  any  extent,  can,  in 
effect,  subject  it  to  total  destruction,  without 
making  any  compensation  because,  in  the  nar- 
rowest sense  of  that  word,  it  is  not  taken  for 
the  public  use.  Such  a  construction  would  per- 
vert the  constitutional  i)rovision  into  a  restric- 
tion upon  the  rights  of  the  citizen,  as  those 
rights  stood  at  the  common  law,  instead  of  the 
government,  and  make  it  an  authority  for  in- 
vasion of  private  right  under  the  pretext  of 
public  good,  which  had  no  warrant  in  the  laws 
or  practices  of  our  ancestors."  And  the  learned 
justice,  referring  to  the  case  of  Gardner  v.  New- 
burgh,  2  Johns.  Ch.  162,  observed  that:  "In  the 
case  of  Gardner  v.  Newburgh,  Chancellor  Kent 
granted  an  injunction  to  prevent  the  trustees  of 
Newburgh  from  diverting  the  water  of  a  cer- 
tain stream  flowing  over  plaintiff's  land  from 
its  usual  course,  because  the  act  of  the  legis- 
lature which  authorized  it  had  made  no  pro- 
vision for  compensating  the  plaintiff  for  the 
injury  thus  done  to  his  land.  And  he  did  this 
though  there  was  no  provision  in  the  constitu- 
tion of  New  York  such  as  we  have  mentioned, 
and  though  he  recognized  that  the  water  was 
taken  for  a  public  use.  After  citing  several 
continental  jurists  on  this  right  of  eminent  do- 
main, he  says  that  while  they  admit  that  pri- 
vate property  may  be  taken  for  public  uses  when 
public  necessity  or  utility  requires,  they  all  lay 
it  down  as  a  clear  principle  of  natural  equity 
that  the  individual  whose  property  is  thus  sacri- 
ficed must  be  indemnified.  And  he  adds  that 
the  principles  and  practice  of  the  English  gov- 
ernment are  aqually  explicit  on  this  point.  It 
will  be  seen  in  this  case  that  it  was  the  diver- 
sion of  the  water  from  the  plaintiff's  land  which 
was  considered  as  taking  private  property  for 
public  use,  but  which,  under  the  argument  of 
the  defendant's  counsel,  would,  like  overflowing 
the  land,  be  called  only  a  consequential  injury." 
And  Mr.  Justice  Miller  concludes  that:  "If 
these  be  correct  statements  of  the  limitations 
upon  the  exercise  of  the  right  of  eminent  do- 
main, as  the  doctrine  was  understood  before  it 
had  the  benefit  of  constitutional .  sanction,  by 
the  construction  now  sought  to  be  placed  upon 
the  constitltion  it  would  become  an  instrument 
of  oppression  rather  than  protection  to  indi- 
vidual rights.    But  there  are  numerous  author- 


ities to  sustain  the  doctrine  that  a  serious  in- 
terruption to  the  common  and  necessary  use  of 
property  may  be,  in  the  language  of  Mr.  An- 
gell  in  his  work  on  water  courses,  equivalent  to 
the  taking  of  it.  and  that  under  the  constitu- 
tional provisions  it  is  not  necessary  that  the 
land  should  be  absolutely  taken." 

Authors  who  have  fully  investigated  the  sub- 
ject are  quite  agreed  in  their  conclusions  that 
riparian  rights  are  property  rights,  and  there- 
fore property,  in  the  legal  signification  Of  the 
term,  and  within  the  meaning  of  the  constitu- 
tion. 

In  1  Lewis,  Em.  Dom.  Sec.  60,  that  author 
says  that,  "All  the  authorities  agree"  that  small 
streams  incapable  of  navigation  "are  wholly 
private  property,  and  that  the  title  of  the  ripar- 
ian owner  extends  to  the  middle  of  the  stream." 
And  in  section  61  It  is  said  that,  "It  may  be 
laid  down  as  a  well-settled  principle  that  every 
proprietor  over  or  past  whose  land  a  stream  of 
water  flows  has  a  right  that  it  shall  continue 
to  flow  to  and  from  his  premises  in  the  quan- 
tity, quality  and  manner  in  which  it  is  accus- 
tomed to  flow  by  nature,  subject  to  the  right 
of  the  upper  proprietors  to  make  a  reasonable 
use  of  the  stream  as  it  flows  past  their  land. 
This  right  is  a  part  of  his  property  in  the  land, 
and  in  many  cases  constitutes  its  most  valuable 
element.  It  necessarily  follows,  therefore,  that 
any  violation  of  this  right  in  the  exercise  of 
the  power  of  eminent  domain  is  a  taking  of 
private  property  for  which  compensation  must 
be  made."  In  section  62,  the  rule  is  stated  as 
follows:  "Where  the  waters  of  a  stream,  or 
any  part  thereof,  are  taken  or  diverted  to  sup- 
ply a  city  or  village  with  water,  or  for  the  use 
of  a  canal  or  railroad  company,  or  to  improve 
a  highway  by  land,  or  to  make  a  new  channel, 
either  for  the  improvement  of  navigation  or 
for  the  protection  of  a  public  road,  or  for  any 
other  public  use,  compensation  must  be  made 
to  the  inferior  proprietors  on  the  banks  of  the 
stream  who  are  injured  thereby.  The  only  dis- 
senting case  which  has  come  to  our  notice  is 
that  of  Commissioners  v.  Withers,  29  Miss.  21, 
64  Am.  Dec.  126,  in  which  the  supreme  court 
of  Mississippi  held  that  it  was  not  a  taking  to 
divert  a  stream  of  water  from  the  plaintiff's 
property  into  a  new  channel  for  the  purpose  of 
improving  navigation.  This  decision  is  so  palp- 
ably wrong  that  we  do  not  think  it  requires 
discussion."  "According  to  principles  hereto- 
fore laid  down,"  says  the  same  author,  in  sec- 
tion 84,  "it  follows  that  an  injury  to  riparian 
rights  for  public  use  is  a  taking  for  which  com- 
pensation must  be  made.  'These  riparian  rights 
founded  on  the  common  law  are  property,  and 
are  valuable,  and,  while  they  must  be  enjoyed 
in  due  subjection  to  the  rights  of  the  public, 
they  cannot  be  abridged  or  capriciously  de-. 
stroyed  or  impaired.  They  are  rights  of  which, 
when  once  vested,  the  owner  can  only  be  de- 
prived in  accordance  with  the  law  of  the  land, 
and,  if  necessary  that  they  be  taken  for  public 
use,  upon  due  compensation.'  " 

In  Mills,  Em.  Dom.,  where  the  same  doctrine 
is  maintained,  it  is  said,  section  79,  that:  "Ri- 
parian rights  are  property.  Of  this  property 
the  owner  cannot  be  deprived  without  just  com- 
pensation, nor  can  the  State  itself  exercise  such 
a  power  of  deprivation,  or  confer  it  upon  some 
subordinate  municipality,  without  making  com- 
pensation for  the  property  taken."  And  in  sec- 
tion 182  of  the  same  work  it  is  laid  down  as 
settled  law  that:  "The  legislative  authority  to 
do  an  act  resulting  in  damages  to  the  property 
of  an  individual  cannot  be  sustained,  without 
the  payment  of  damages,  on  the  simple  claim 
that  the  legislature  cannot  authoi'ize  that  which 
is  improper.  It  is  beyond  the  power  of  the 
legislature  to  authorize  the  infliction  of  an  in- 
jury  without   compensation.     Charters    should 
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not  be  construed  as  evincing  any  legislative  in- 
tention to  authorize  an  injury,  or  to  shield  the 
corporation  from  a  common  law  action,  in  case 
compensation  is  not  provided.  The  fact  that 
compensation  is  not  provided  should  not  lead 
the  court  to  suppose  that  all  injuries  not  pro- 
vided for  were  declared  by  the  legislature  to 
be  consequential,  and  therefore  not  subject  to 
compensation." 

In  Gould,  Waters,  Sec.  204,  after  declaring 
the  right  of  riparian  proprietors  to  have  the 
stream  "flow  as  it  is  wont  by  nature,  without 
material  diminution  or  alteration,"  it  is  main- 
tained that:  "They  may  insist  that  their  rights 
to  thus  use  the  water  shall  be  regarded  and 
protected  as  property.  The  right  to  use  the 
water  In  its  natural  flow  is  not  a  mere  ease- 
ment or  appurtenance,  but  is  inseparably  an- 
nexed to  the  soil  itself.  It  does  not  depend  upon 
appropriation  or  presumed  grant  from  long 
acquiescence  on  the  part  of  other  riparian  pro- 
prietors above  and  below,  but  exists  jure  natu- 
ra)  as  parcel  of  the  land." 

Wood,  Nuis.  Sec.  332,  speaking  of  the  prop- 
erty rights  of  riparian  owners,  says  they  are 
rights  "in  the  owner  of  the  soil  which  cannot 
be  violated  with  impunity;  rights  which  are 
distinct  from  those  enjoyed  by  the  public  gen- 
erally, and  which  exist,  not  because  of  any 
special  property  in  the  water,  but  because  of 
the  ownership  of  the  land  over  or  through 
which  it  flows,  and  the  rights  that  are  neces- 
sarily created  thereby."  These  property  rights, 
it  is  said  in  the  next  section,  "may  be  the  sub- 
ject of  sale  or  lease  like  the  land  itself."  And 
in  section  427,  speaking  more  directly  to  the 
question  involved  in  this  case,  the  author  says: 
"The  pollution  of  water  by  artificial  drainage 
which  causes  sewerage  to  flow  into  a  stream, 
spring  or  well,  whether  done  by  a  municipal 
corporation  or  an  individual,  constitutes  a  nui- 
sance which  entitles  the  owner  to  damages 
therefor,  the  rule  being  that  a  municipal  cor- 
poration has  no  more  right  to  injure  the  waters 
of  a  stream  or  the  premises  of  an  individual 
than  a  natural  person." 

This  subject  is  discussed  in  Ang.  Water 
Courses,  where  the  doctrine  announced  in  the 
quotations  already  made  from  other  standard 
authors  is  fully  upheld,  in  sections  457,  458, 
that  author  says:  "Among  the  variety  of  legal 
titles  which,  in  this  country,  have  bften  been 
involved  in  controversies  respecting  the  rights 
of  riparian  proprietors  on  inland  streams  and 
rivers,  is  the  important  one  entitled  'eminent 
domain,'  or  the  right  which  the  government 
retains  over  the  estates  of  individuals  to  ap- 
propriate them  to  public  use.  It  is  obvious  that 
the  government  of  no  state  can  administer  its 
public  affairs  in  the  most  beneflcial  manner 
to  the  community  at  large  it  it  cannot,  on  par- 
ticular emergencies  and  for  public  utility,  ex- 
ercise at  least  a  qualified  power  of  disposing 
of,  or  of  impairing  in  value,  the  property  of  an 
individual  citizen.  To  this  power,  according 
to  Vattel,  'men  have  impliedly  yielded,  though 
it  has  not  been  expressly  reserved.'  But  it  is  a 
rule  founded  in  equity,  and  is  laid  down  by 
jurists  as  an  acknowledged  principle  of  univer- 
sal law,  that  a  provision  for  compensation  is  a 
necessary  attendant  on  the  due  exercise  of  the 
power  of  the  lawgi>ier  to  deprive  an  individual 
of  his  property  without  his  consent."  Section 
"458:  "In  England,  notwithstanding  the  trans- 
cendent power  of  its  parliament,  the  law  on 
this  subject  has  been  administered  on  the  above 
just  and  equitable  principles.  In  the  familiar 
instance  of  an  act  of  parliament  for  promoting 
some  specific  ol)ject  or  undertaking  of  a  public 
nature,  as  a  turnpike,  navigation,  canal,  or  rail- 
way, the  legislature  scruple  to  interfere  with 
private  property  and  compel  the  owner  of  the 
land  to  alienate  it,  without  providing  a  reason- 


able price  and  compensation  for  so  doing.  'If 
a  new  road,'  says  Blackstone,  'were  to  be  made 
through  the  grounds  of  a  private  person,  it 
might  perhaps  be  extensively  beneflcial  to  the 
public;  but  the  law  permits  no  man,  or  set  of 
men,  to  do  this  without  consent  of  the  owner 
of  the  land.'  In  vain  may  it  be  urged  that  the 
good  of  the  individual  ought  to  yield  to  that 
of  the  community,  for  it  would  be  dangerous  to 
allow  any  private  man,  or  even  public  tribunal, 
to  be  the  judge  of  this  common  good,  and  to 
decide  whether  it  be  expedient  or  no.  Besides, 
the  public  good  is  in  nothing  more  essentially 
interested  than  in  the  protection  of  every  in- 
dividual's private  rights,  as  modeled  by  the 
municipal  law.  In  this  and  in  similar  cases  the 
legislature  alone  can,  and,  indeed,  frequently 
does,  interpose,  and  compel  the  individual  to 
acquiesce.  But  how  does  it  interpose  and  com- 
pel? Not  by  absolutely  stripping  the  subject 
of  his  property  in  an  arbitrary  manner,  but  by 
giving  him  a  full  indemnification  and  equivalent 
for  the  injury  thereby  sustained.  The  public 
is  considered  as  an  individual,  treating  with 
an  individual  for  exchange.  All  that  the  legis- 
lature does  Is  to  oblige  the  owner  to  alienate 
his  possessions  for  a  reasonable  price,  and  even 
this  is  an  extension  of  power  which  the  legisla- 
ture indulges  with  caution." 

It  would  not  be  a  profitable  extension  of  this 
opinion  to  quote  from  the  numerous  cases  cited 
in  the  text-books  already  extensively  quoted  to 
sustain  the  text.  The  substance  of  the  many 
learned  opinions  of  able  courts  is  given  in  the 
quotations  already  made.  We  will  add  to  them 
only  a  brief  extract  from  the  able  opinion  of 
Ruger,  C.  J.,  in  Seifert  v.  City  of  Brooklyn, 
4  N.  E.  321,  324,  "It  is  a  principle  of  the  funda- 
mental law  of  the  State,"  says  that  learned 
judge,  "that  the  property  of  individuals  can- 
not be  taken  for  public  use  except  upon  the 
condition  that  just  compensation  be  made 
therefor,  and  any  statute  conferring  power 
upon  a  municipal  body,  the  exercise  of  which 
results  in  the  appropriation,  destruction  or  phy- 
sical injury  of  private  property  by  such  body, 
is  inoperative  and  ineffectual  to  protect  it  from 
liability  for  the  resultant  damages,  unless  some 
adequate  provision  is  contained  in  the  statute 
for  making  such  compensation.  The  immunity 
which  extends  to  the  consequences,  following 
the  exercise  of  judicial  or  discretionary  power, 
by  a  municipal  body  or  other  functionary,  pre- 
supposes that  such  consequences  are  lawful  in 
their  character,  and  that  the  act  performed 
might  in  some  manner  be  lawfully  authorized. 
When  such  power  can  be  exercised  so  as  not  to 
create  a  nuisance,  and  does  not  require  the  ap- 
propriation of  private  property  to  effectuate  it, 
the  power  to  make  such  an  appropriation  or 
create  such  nuisance  will  not  be  inferred  from 
the  grant.  Where,  however,  the  acts  done  are 
of  such  a  nature  as  to  constitute  a  positive  in- 
vasion of  the  individual  rights  guaranteed  by 
the  constitution,  legislative  sanction  is  ineffec- 
tual as  a  protection  to  the  persons  or  corpora- 
tion performing  such  acts  from  responsibility 
for  their  consequences.  It  has  been  sometimes 
suggested  that  the  principle  illustrated  in  the 
maxim,  'Salus  populi  est  suprema  lex,'  may 
be  applied  to  and  will  shield  the  perpetrators 
from  liability  for  damages  arising  through  the 
exercise  of  such  power,  by  a  municipal  corpora- 
tion; but  we  apprehend  that  this  maxim  can- 
not be  thus  invoked.  The  cases  where  such  a 
doctrine  can  be  properly  applied  must,  from 
the  very  nature  of  the  principle,  be  confined 
to  circumstances  of  sudden  emergency,  threat- 
ening disaster,  public  calamity,  and  precluding 
a  resort  to  remedies  requiring  time  and  delib- 
eration. Whart.  Leg.  Max.  89;  Mayor,  etc.,  v. 
Lord,  17  Wend.  285.  It  is  suggested  in  the  lat- 
ter case  that  even  In  such  an  event,  under  the 


principles  of  the  constitution,  the  public  would 
be  liable  for  the  damages  inflicted.  However 
this  may  be,  we  are  quite  clear  that  the  theory 
that  a  municipal  corporation  has  the  right,  in 
prosecuting  a  scheme  of  improvements,  to  ap- 
propriate without  compensation,  either  de- 
signedly or  inadvertently,  the  permanent  or  oc- 
casional occupation  of  a  citizen's  property,  even 
though  for  the  public  benefit,  cannot  be  sup- 
ported upon  the  principle  referred  to.  if  the 
use  of  such  property  is  required  for  public  pur- 
poses, the  constitution  points  out  the  way  in 
which  it  may  be  acquired,  when  there  is  no 
such  imminence  in  the  danger  apprehended  as 
precludes  a  resort  to  the  remedy  provided,  and 
the  only  mode  by  which  It  can  be  lawfully 
taken  In  such  cases  is  that  afforded  by  the  ex- 
cuse of  the  right  of  eminent  domain." 

There  appears  to  be  no  diversity  of  opinion 
upon  the  proposition  that  riparian  rights  are 
property  that  may  be  the  subject  of  bargain 
and  sale,  either  with  or  separate  from  the  land; 
that  these  rights  constitute  a  part  of  the  own- 
er's estate  in  the  land,  and  materially  enter 
into  the  actual  value;  and  that  any  injurious 
invasion  or  impairment  of  those  rights 
amounts  to  a  taking  of  the  owner's  property. 
It  follows  that  no  legislative  sanction  can 
justify  the  taking  of  such  property,  either  di- 
rectly or  indirectly,  though  it  be  required  for 
a  public  use,  without  adequate  provision  for  a 
just  indemnity  to  the  owner.  To  entitle  the 
owner  to  such  indemnity.  It  is  not  necessary 
that  his  entire  interest  In  the  particular  prop- 
erty be  taken.  The  value  of  property  consists 
in  the  owner's  absolute  right  of  dominion,  use, 
and  disposition  for  every  lawful  purpose.  This 
necessarily  excludes  the  power  of  others  from 
exercising  any  dominion,  use,  or  disposition 
over  it.  Hence,  any  physical  interference  by 
another  with  the  owner's  use  and  enjoyment 
of  his  property  is  a  taking,  to  that  extent.  To 
deprive  him  of  any  valuable  use  of  his  land  is 
to  deprive  him  of  his  land,  pro  tanto.  So  that 
the  principle  of  the  constitution  is  as  ap- 
plicable where  the  owner  is  partially  deprived 
of  the  uses  of  his  land  as  where  he  is  wholly 
deprived  of  it.  Taking  a  part  is  as  much  for- 
bidden by  the  constitution  as  taking  the  whole. 

There  is  a  line  of  authorities  which  sustains 
the  right  of  action  in  cases  like  the  one  before 
us,  and  places  It  upon  the  ground  that  such 
acts  as  those  complained  of  here  constitute  a 
nuisance,  which  municipal  corporations  can- 
not, any  more  than  individuals,  be  allowed  to 
create  or  maintain.  To  this  proposition.  Judge 
Dillon,  in  his  work  on  Municipal  Corporations, 
section  1047,  adds  the  weight  of  his  great  au- 
thority: "It  is,  perhaps,  impossible  to  reconcile 
all  of  the  cases  on  this  subject,  and  courts  of 
the  highest  respectability  have  held  that  if  the 
sewer,  whatever  its  plan,  is  so  constructed  by 
the  municipal  authorities  as  to  cause  a  positive 
and  direct  invasion  of  the  plaintiff's  private 
property,  as  by  collecting  and  throwing  upon 
it,  to  his  damage,  water  or  sewage  which  would 
not  otherwise  have  flowed  or  found  its  way 
there,  the  corporation  is  liable.  This  excep- 
tion to  the  general  doctrine,  when  properly 
limited  and  applied,  seems  to  be  founded  on 
sound  principles,  and  will  have  a  salutary  ef- 
fect in  inducing  care  on  the  part  of  the  muni- 
cipality to  prevent  such  injuries  to  private 
property,  and  will  operate  justly  in  giving  re- 
dress to  the  sufferer  if  such  injuries  are  in- 
flicted. Accordingly,  though  a  municipality 
having  the  power  to  construct  drains  and  sew- 
ers may  lawfully  cause  them  to  be  built  so  as 
to  discharge  their  refuse  matter  into  the  sea, 
or  natural  stream  of  water,  yet  this  right  must 
be  so  exercised  as  not  to  create  a  nuisance, 
public  or  private.  If  a  public  nuisance  Is 
created,  the  public  has  a  remedy  by  a  public 
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prosecntion;  and  any  individual  who  suffers 
special  injury  therefrom  may  recover  therefor 
in  a  civil  action.  If,  therefore,  deposits  from 
sewers  constructed  by  a  city  cause  a  peculiar 
injury  to  the  owner  of  a  wharf  or  dock,  by 
preventing  or  materially  interfering  with  the 
approach  of  vessels  and  the  accustomed  and 
lawful  use  of  the  wharf  or  dock,  the  city  is 
liable  to  the  latter  in  damages." 

In  Wood,  Nuis.  Sec.  427,  the  rule  is  stated 
as  follows:  "The  itollution  of  water  by  arti- 
Bcial  drainage  which  causes  sewage  to  flow  into 
a  stream,  spring,  or  well,  whether  done  by  a 
municipal  corporation  or  an  individual,  consti- 
tutes a  nuisance  which  entitles  the  owner  to 
damages  therefor,  the  rule  being  that  a  muni- 
cipal corporation  has  no  more  right  to  injure 
the  waters  of  a  stream  or  the  premises  of  an 
individual  than  a  natural  person.  .  .  .  The 
pollution  of  water  by  discharging  waste  from 
mills  and  manufactories,  or,  indeed,  in  any  way, 
creates  an  actionable  nuisance,  and  the  legisla- 
ture has  no  power  to  authorize  the  pollution 
of  the  water  of  a  stream  without  compensa- 
tion to  the  owners  of  the  land  through  which 
such  stream  flows,  as  such  use  is  a  taking  of 
property,  within  the  meaning  of  the  constitu- 
tion. It  has  been  held  in  numerous  cases  that 
a  municipal  corporation  is  liable  for  the  wrong- 
ful diversion  of  surface  water  from  its  natural 
channel  to  the  premises  of  another,  as  well  as 
for  discharging  its  drainage  or  sewage  upon 
private  property." 

Other  commentators  of  acknowledged  author- 
ity maintain  the  same  rule.  A  few  only,  of  the 
many  reported  cases  which  sustain  this  doc- 
trine,  will   be  noticed. 

The  case  of  Chapman  v.  City  of  Rochester, 
18  N.  E.  -88,  is  not  substantially  different  from 
the  one  before  us.  There  "plaintiff  owned  and 
occupied  certain  premises,  across  which  ran  a 
stream  fed  by  springs  of  pure  water.  He  col- 
lected the  water  of  said  stream  into  an  arti- 
ficial basin,  and  used  it  for  domestic  purposes 
and  the  propagation  of  fish,  and  in  winter  pro- 
cured from  it  a  supply  of  ice.  Defendant  there- 
after constructed  sewers,  through  which  not 
only  surface  water,  but  the  sewage  from 
houses  and  water  closets,  was  discharged  into 
said  stream  above  plaintiff's  land,  rendering  its 
water  unfit  for  use,  and  covering  its  banks  with 
filthy  and  unwholesome  sediment.  Held  that 
these  acts  constituted  a  nuisance  to  restrain 
which,  as  well  as  to  recover  his  personal  dam- 
ages, plaintiff  could  maintain  an  action." 

Morgan  v.  City  of  Danbury,  35  Atl.  499,  is 
much  like  the  preceding  case.  There  "the  plain- 
tiff, a  riparian  mill  proprietor,  alleged  that  the 
defendant,  without  making  him  any  compensa- 
tion or  attempting  to  acquire  any  of  his  rights, 
was  discharging  and  threatened  to  continue  to 
discharge  in  still  greater  quantity,  waste  mat- 
ter, sewage,  and  other  noxious,  corrupt,  and 
impure  substances  from  its  sewers  into  the 
stream,  so  as  to  pollute  it  and  seriously  dam- 
age his  land  and  mill  privilege;  that  such  dis- 
cbarge poisoned  and  corrupted  the  air  of  the 
neighborhood  and  endangered  the  health  of  the 
plaintiff,  his  workmen,  and  others,  and  had  al- 
ready partly  filled  bis  dam  with  filth  and  pre- 
vented him  from  disposing  of  his  land  for  build- 
ing purposes;  and  prayed  for  an  injunction 
against  the  continuance  of  the  nuisance,  and  to 
restrain  the  pollution  of  the  waters  of  the 
stream.  The  trial  court  found  these  allega- 
tions to  be  true,  that  the  plaintiff's  injuries 
could  not  be  adequately  compensated  in  dam- 
ages, and  that  the  acts  complained  of  consti- 
tuted a  public  nuisance,  and  granted  an  injunc- 
tion restraining  the  defendant,  after  20  months 
from  the  date  of  the  decree,  from  discharging 
any  sewage  Into  the  stream  above  the  plain- 
tUTs  premises,  and  from  polluting  the  waters 


by  any  such  discharge."  And  it  was  there  held 
"that  the  right  to  deposit  a  thing  in  any  place 
must  always  be  dependent,  not  only  on  the 
nature  of  the  thing  deposited,  but  on  the  nature 
of  the  place  in  question  and  the  uses  to  which 
that  has  alreaoy  been  put;  and  that  if  the 
stream  was,  from  whatever  cause,  in  such  a 
condition  that  the  defendant's  discharge  of 
sewage  there  worked  a  nuisance,  it  had  no 
right  to  use  the  stream  for  such  purpose.' 

And  see  Seifert  v.  City  of  Brooklyn,  supra; 
City  of  Jacksonville  v.  Doan,  33  N.  E.  878;  In- 
man  v.  Tripp,  11  R.  I.  520;  Good  v.  Altooua 
City,  29  Atl.  741;  Owens  v.  City  of  Lancaster, 
37  Atl.  858;  Mason  v.  City  of  Mattoon,  95  111. 
App.  525. 

The  right  of  the  plaintiff  to  the  relief  award- 
ed him  by  the  judgments  of  the  lower  courts 
is  sustained  by  the  case  of  Rhodes  v.  City  of 
Cleveland,  10  Ohio,  160.  That  suit  was  brought 
against  the  city  to  recover  damages  for  so  cut- 
ting its  drains  as  to  cause  the  water  to  over- 
flow and  wash  away  the  plaintiff's  lands.  The 
trial  court  charged  the  jury  that  the  plaintiff 
could  not  recover,  "unless  he  showed,  either 
that  the  city  acted  illegally,  or,  if  within  the 
scope  of  authority,  that  it  acted  maliciously." 
In  reversing  the  judgment  founded  on  the  ver- 
dict for  the  defendant,  this  court  held  that, 
"Corporations  are  liable  like  individuals  for 
injuries  done,  ialthough  the  act  was  not  beyond 
their  lawful  powers."  The  grounds  of  the  de- 
cision are  stated  in  the  opinion  by  Lane,  C.  J., 
as  follows:  "That  the  rights  of  one  should  be 
so  used  as  not  to  impair  the  rights  of  another, 
is  a  principle  of  morals  which,  from  very  re- 
mote ages,  has  been  recognized  as  a  maxim  of 
law.  If  an  individual,  exercising  his  lawful 
powers,  commit  an  injury,  the  action  on  the 
case  is  the  familiar  remedy;  if  a  corporation, 
acting  within  the  scope  of  its  authority,  should 
work  wrong  to  another,  the  same  principle  of 
ethics  demands  of  them  to  repair  it,  and  no 
reason  occurs  to  the  court  why  the  same 
remedy  should  not  be  applied  to  compel  justice 
from  them."  That  decision  is  founded  upon  the 
broad  principles  of  common  justice  and  consti- 
tutional right.  It  is  applicable  to,  and  decisive 
of,  this  case. 

No  argument  can  be  required  to  prove  that, 
if  the  plaintiff's  riparian  rights  are  property 
for  which,  when  injured  by  an  individual,  the 
latter  may  be  held  liable  therefor  in  an  action, 
they  are  none  the  less  property  when  so  injured 
or  taken  by  the  i)ublic;  nor  that  those  acts 
which,  when  done  by  an  individual  constitute 
a  deprivation  of  the  owner  of  his  property,  are 
equally  so  when  done  for  the  benefit  of  an  ag- 
gregation of  individuals  that  go  to  make  up  the 
population  of  a  municipal  corporation.  Nor 
can  it  add  anything  to  the  defendant's  preroga- 
tives, nor  take  anything  from  the  plaintiff's 
rights,  to  call  the  injury  he  has  suffered  con- 
sequential. The  owner  is  nevertheless  deprived 
of  substantial  property  interests,  and  no  name 
by  which  the  acts  that  produce  that  effect  may 
be  called  can  destroy  or  diminish  his  consti- 
tutional right  to  indemnity. 

The  question  whether  the  injury  constitutes 
a  taking  of  property  depends  upon  its  effect  on 
the  owner's  proprietary  rights,  and  not  upon 
the  length  of  time  necessary  to  produce  that 
effect.  They  may  be  as  effectually  taken  by  con- 
tinuing acts  extending  over  a  considerable 
period  of  time  as  by  a  single  act. 

The  case  of  Rhodes  v.  City  of  Cleveland, 
supra,  has  been  repeatedly  approved  and  fol- 
lowed in  subsequent  decisions  of  this  court. 
In  McCombs  v.  Town  Council  of  Akron,  15 
Ohio,  474.  479,  Read,  J.,  after  stating  that  "the 
sole  question  in  this  case  is  whether  a  muni- 
cipal corporation  can  be  made  liable  for  an  in- 
jury resulting  to  the  property  of  another,  by 


an  act  of  such  corporation,  strictly  within  the 
scope  of  its  corporate  authority,  and  unattended 
by  any  circumstance  of  negligence  or  malice," 
with  his  usual  clearness  and  force,  says:  "The 
case  of  Rhodes  v.  City  of  Cleveland,  10  Ohio, 
159,  36  Am.  Dec.  82,  with  admirable  good  sense 
and  strength  of  reason,  answers  this  question 
by  asserting  that  corporations  ai'e  liable,  like 
individuals,  for  injuries,  although  the  act  was 
not  beyond  their  lawful  powers.  The  late 
learned  Chief  Justice  Lane,  who  pronounced 
the  opinion  of  the  court  ii;  that  instance,  ac- 
counts for  the  older  cases  upon  the  ground  that 
courts  were  hampered  by  the  mystic  notion  at- 
tached to  corporate  seals,  by  which  corpora- 
tions withdrew  themselves  from  responsibility, 
and  cast  it  upon  their  agents.  A  sort  of  trans- 
cendentalism which  enveloped  both  the  courts 
and  the  profession  in  a  mist  growing  out  of 
the  airy  nothingness  of  the  subject-matter  en- 
abled corporations,  like  the  pestilence  which 
walketh  unseen,  to  do  their  mischief  and  es- 
cape the  responsibility.  It  is  refreshing  to  the 
jurist,  and  important  to  the  rights  of  indi- 
viduals, that  these  confused  notions  are  yield- 
ing to  a  clearer  light  and  more  solid  reason." 
The  learned  judge  further  said:  "We  recog- 
nize the  doctrine  of  that  case,  as  laid  down  by 
this  court,  as  founded  in  the  most  solid  reason, 
right  and  morals,  and  a  majority  of  the  court 
have  not  the  slightest  disposition  to  impair  its 
obligation,  but  by  the  light  of  such  example  and 
assurance,  hope  that  the  whole  subject-matter 
of  corporations  will,  in  the  end,  be  reduced 
to  the  control  of  incontestable  principle."  In 
City  of  Dayton  v.  Pease,  4  Ohio  St.  80,  94, 
speaking  of  both  of  the  above  cases,  Ranney,  J., 
said:  "In  each  of  those  cases,  the  liability  of 
a  municipal  corporation,  acting  through  sub- 
ordinate agents,  within  the  scope  of  its  author- 
ity, and  without  malice  or  negligence,  was 
enforced,  where  the  acts  of  such  agents  resulted 
in  injury  to  the  property  of  private  individuals. 
The  propriety  of  investing  such  corporations 
with  the  power  to  improve  their  streets,  result- 
ing often  in  indirect  injury  to  private  property, 
is  conceded;  but  the  cases  rest  upon  the  clear 
principle  of  right  and  justice,  which  requires 
compensation  to  go  hand  in  hand  with  public 
benefit.  And  when  in  the  lawful  exercise  of 
these  powers  private  property  must  be  injured 
for  the  common  benefit  of  all,  all  should  be 
held  liable  to  make  reparation;  and,  in  the 
view  of  the  judges  who  concurred  in  these  de- 
cisions, the  principle  was  not  without  supjwrt 
from  that  section  of  the  constitution  of  the 
State  which  secures  the  inviolability  of  private 
property." 

We  are  satisfied,  after  the  most  careful  con- 
sideration we  have  been  able  to  give  this  case, 
that  the  judgments  below  are  correct,  and  they 
are  affirmed.  (The  judgments  referred  to 
awarded  Balliett  $400  damages.) 


The  Intermittent  Sewage  Filtration  Plant  at 
Clinton,  Mass.,  produced  a  better  effluent  in 
1901  than  in  1900,  according  to  the  report  of 
the  Metropolitan  Water  and  Sewerage  Board. 
The  sewage  treated  has  been  much  more  dilute 
than  during  the  preceding  year.  The  purifica- 
tion has  in  every  respect  been  better  during 
the  last  half  of  the  year  than  during  the  first. 
The  percentages  of  oxygen  consumed  and  al- 
buminoid ammonia  removed  from  January  to 
June  were  87  and  87,  and  from  July  to  Decem- 
ber 95  and  96  respectively.  The  free  ammonia 
removed  from  January  to  June  was  70  per  cent, 
and  from  July  to  December  was  93  per  cent. 
The  nitrogen  as  nitrates  in  the  effluent  was, 
in  parts  100,000  from  January  to  June,  0.5383, 
and  from  July  to  December,  1.3213.  The  cost 
per  million  gallons  filtered  during  The  year  was 
18.29. 
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The  Glendive  Highway  Bridge. 


The  highway  bridge  across  the  Yellowstone 
River  at  Glendive,  Dawson  County,  Montana, 
is  about  1,237%  feet  long  and  has  four  through 
pin-connected  flxed-truss  spans  of  about  equal 
length,  the  longest  two  being  311  feet  2  inches 
center  to  center  of  piers.  It  replaces  an  older 
structure  built  on  the  same  axis  and  with  piers 
in  nearly  the  same  position.  The  old  piers 
were  all  pairs  of  steel  cylinders  sunk  a  few 
feet  below  the  river  bottom  and  filled  with 
concrete,  except  one  circular  pier  which  sup- 
ported a  draw  span  about  325  feet  long  over  all. 
Three  of  the  old  channel  piers  were  removed 
and  those  at  the  ends  of  the  bridge  were  re- 
tained for  abutments  for  the  new  superstruc- 
ture. The  channel  piers  were  replaced  by  long 
and  narrow  concrete  piers  about  45  feet  high; 
a  pair  of  old  pier  cylinders  on  an  island  were 
retained  and  built  up  with  a  special  riveted 
steel  superstructure  to  the  sam^  level  as  the 
tops  of  the  new  piers  and  steel  extensions  were 
seated  on  the  abutment  piers  and  braced  to 
small  new  piers  on  shore  to  support  the  ends 
of  the  end  spans.  The  old  span  at  the  west  end 
of  the  bridge  was  retained  and  was  raised  about 
7  feet  above  its  original  position  and  the  other 
three  spans  were  built  new. 

At  the  west  end  of  the  bridge  the  concrete  in 
the  old  cylinder  piers  was  excavated  to  a  depth 
of  about  2  feet  and  18  inches  of  fresh  concrete 
tilled  in  and  a  vertical  post  seated  on  it  eccen- 
tric with  the  cylinder  to  correspond  to  the  re- 
vised position  of  the  span.  Horizontal  flange 
angles  were  riveted  on  all  sides  of  the  post  at 
both  top  and  bottom  to  receive  the  base  and 
cap  plates,  which  were  stiffened  by  short  ver- 
tical diaphragm  channels  riveted  into  the  ends 
of  the  post  with  their  ends  milled  to  bearing 
on  the  plates.  The  cap  plate  was  planed  and 
had  two  guide  angles  on  the  sides  to  engage 
the  ends  of  the  roller  frame  under  the  expan- 
sion end  of  the  truss.  The  posts  were  con- 
nected by  top  and  bottom  lateral  struts  and 
X-bracing  in  the  transverse  plane.  The  bent 
thus  formed  was  braced  longitudinally  by  ver- 
tical triangular  trusses  with  their  bottom 
chords  connected  to  the  tops  of  the  columns  in 
a  second  transverse  bent  seated  on  new  con- 
crete piers  3  feet  in  diameter,  which  were  built 
in  steel  cylinders  sunk  on  shore.  These 
trusses  were  connected  by  stiff  bracing  in  the 
inclined  and  horizontal  planes  of  the  top  and 
bottom  chords,  and  rigidly  connected  the  two 
bents.  The  bottom  of  the  shore  bent  was  an- 
chored to  bolts  built  Into  the  concrete  and  was 
adjustable  for  height  by  loose  T-shaped  filler 
plates  with  their  edges  trimmed  to  pass  be- 
tween the  anchor  bolts  and  permit  them  to  be 
inserted  between  the  pier  top  and  column  base. 

At  the  east  end  of  the  bridge  the  old  cylinder 
piers  were  extended  to  new  grade  in  a  similar 
manner  but  with  a  difference  of  detail  In  the 
columns  and  bracing.  The  columns  were 
about  9  feet  long  over  all,  and  had  no  caps  but 
were  bored  to  receive  the  end  lower  chord  pins 
of  the  main  bridge  trusses.  The  longitudinal 
bracing  trusses  were  made  entirely  of  12-inch 
channels,  field-riveted  together  with  double 
gusset  plates  on  the  flanges.  The  trusses  were 
braced  similarly  to  those  at  the  west  end,  but 
their  shore  ends  had  shoe  plates  seated  di- 
rectly on  top  of  the  new  concrete  piers  and 
anchor-bolted  to  them  in  the  same  way,  with 
adjustable  packing  plates  without  the  inter- 
position of  a  vertical  bent. 

The  old  pier  on  the  island  was  built  up  by 
vertical  columns  made  with  iron  channels  and 
two  wide  cover  plates  in  longitudinal  planes. 
They  are  connected  by  horizontal  top  and  bot- 
tom struts  and  X-bracing  in  the  transverse  ver- 
tical   plane    and    have    extended    base    plates 


seated  on  new  concrete  in  the  tops  of  the  cyl- 
inders to  whicli  they  are  field-riveted  through 
bent  angles.  After  the  columns  were  set  in  the 
pier  cylinders  concrete  was  filled  around  the 
feet  of  the  columns  up  to  the  edges  of  the 
shells  and  rounded  up  to  make  a  finished  upper 
surface. 

Mr.  C.  F.  Loweth  was  the  chief  engineer  for 
the  reconstruction  of  the  bridge  and  designed 
the  substructure  and  superstructure. 


Personal  and  Obituary  Notes. 


A.  M.  Carter,  city  engineer  of  Fargo,  N.  D., 
died  August  4  after  a  severe  attack  of  pneu- 
monia. 

The  Coahuila  &  Pacific  Railroad  was  for- 
mally opened  August  11.  Under  the  reorganiza- 
tion announced  at  that  time,  Mr.  T.  S.  Abbott 
remains  as  chief  engineer,  at  Saltillo,  Mex. 

Mr.  P.  D.  Fitzpatrick  has  tendered  his  resig- 
nation as  assistant  chief  engineer  of  the  Il- 
linois Central  Railroad  to  become  superin- 
tendent of  concrete  work  and  arches  for  the 
Katterjohn  Construction   Co. 

Mr.  F.  F.  Vandevort  has  resigned  his  posi- 
tion as  general  manager  of  the  Chester  Iron  & 
Steel  Works,  of  Chester,  Pa.,  and  Mr.  Walter 
B.  Ferrier,  of  the  Carnegie  Steel  Works,  has 
been  elected  to  succeed  him. 

Francis  Newberry  Holbrook,  M.  Inst.  M.  E., 
died  at  his  home  in  New  York  City,  August  12, 
of  brain  fever.  He  was  born  fifty  years  ago  in 
Connecticut  and  was  graduated  from  the 
School  of  Mines  of  Columbia  University. 

Mr.  George  F.  Sever,  M.  Am.  Inst.  E.  E.,  ad- 
junct professor  of  electrical  engineering  at 
Columbia  University,  has  been  appointed  con- 
sulting electrical  engineer  to  the  Department 
of  Water  Supply,  Gas  and  Electricity  of  New 
York  City. 

Mr.  William  E.  Dickey,  late  past  assistant 
engineer,  U.  S.  N.,  announces  that  after  Au- 
gust 25  he  will  represent  The  Goulds  Manu- 
facturing Co.,  of  Seneca  Falls,  N.  Y.,  and  The 
West  Point  Boiler  Works,  of  Pittsburg,  at  16 
Murray  St.,  New  York. 

Lorenzo  Russell  Clapp,  M.  Am.  Soc.  C.  E., 
died  suddenly  in  Brooklyn,  August  13,  of  apo- 
plexy, at  the  age  of  60  years.  He  was  identi- 
fied chiefly  with  sewerage  and  water-works 
construction  in  Brooklyn,  where  he  was  with 
the  city  engineering  department  for  fifteen 
years.  During  the  civil  war,  he  served  in  the 
United  States  Navy. 

In  the  death  of  Joseph  Bond,  president  of  the 
American  Radiator  Co.,  Chicago  lost  one  of  her 
prominent  business  men  and  useful  citizens. 
He  was  born  at  Ware,  Mass.,  in  1852,  and  was  a 
descendant  of  one  of  the  oldest  families  of  the 
Bay  State.  He  was  educated  in  public  and  pri- 
vate schools,  and  at  the  age  of  eighteen  entered 
business  life.  From  1875  until  1880  he  was  en- 
gaged in  the  hardware  trade  at  Waltham,  Mass. 
He  removed  to  Buffalo  a  year  later,  and  be- 
came connected  with  a  firm  manufacturing 
heating  appliances.  He  was  soon  made  treas- 
urer of  the  concern,  and  that  position  he  held 
until  1892,  when  he  went  to  Chicago  to  assume 
executive  control  of  the  then  newly  organized 
American  Radiator  Co.  The  growth  and  pros- 
perity of  this  concern  are  largely  due  to  Mr. 
Bond's  tireless  industry,  his  thorough  knowl- 
edge of  the  technical  side  of  the  business,  and 
his  unusual  organizing  ability.  Under  his  di- 
rection the  company  steadily  extended  its  oper- 
ations and  scope,  employing  3.500  men  and  hav- 
ing factories  and  branches  in  several  cities  in 
the  United  States,  and  in  England.  Germany 
and  France.  Mr.  Bond  made  a  science  and  an 
art  of  his  work,  exhaustively  studying  the  prin- 


ciples of  manufacturing  steam  and  hot  water 
heating  materials,  and  introducing  new  meth- 
ods into  that  special  industry.  He  was  pre- 
vented by  Kis  close  application  to  business 
from  taking  that  part  in  public  affairs  for  which 
his  Intelligence  and  integrity  conspicuously 
fitted  him,  but  he  was  a  keen  observer  and  an 
interested  student  of  political,  economic  and 
social  questions.  He  was  a  trustee  of  the  Chi- 
cago University  and  took  a  deep  interest  In  Its 
progress. 

The  Removal  of  Soil  at  the  site  of  the 
Wachusett  Reservoir  Is  the  subject  of  numer- 
ous statistics  in  the  report  of  the  Metropolitan 
Water  and  Sewerage  Board.  The  total  amount 
of  soil  removed  and  to  be  removed  is  esti- 
mated to  be  about  6,900,000  cubic  yards,  from 
approximately  4,200  acres.  Of  this,  the  total 
amount  removed  from  the  reservoir  in  previous 
years  was  2,278,723  cubic  yards,  from  1,358 
acres;  in  1901,  1,309,925  cubic  yards  were  re- 
moved, from  758  acres;  making  a  total  from 
the  lieginning  of  work  to  the  end  of  1901  of 
3,588.648  cubic  yards,  or  52  per  cent,  of  the 
total.  The  plant  employed  In  this  work  toward 
the  end  of  the  season,  exclusive  of  horses  and 
carts,  included  27.3  miles  of  3-foot-gauge  track, 
2.5  8  to  16-ton  locomotives,  720  cars  of  1%  to 
3%  cubic  yards'  capacity,  a  70-hor8e-powpi' 
hoisting  engine  and  a  50-horse-power  hoisting 
engine. 


"The  Working  of  the  Intermittent  Sewage  Fll- 
tratiOTi  Plant  at  Brockton,  Mass.,  is  described 
in  the  annual  report  for  1901  of  the  City  En- 
gineer, Mr.  Charles  R.  Felton.  The  work  ac- 
complished by  the  filter-beds,  based  on  the 
quantity  of  sewage  purified  and  its  strength  as 
represented  by  the  albuminoid  ammonia,  has 
been  43  per  cent,  more  in  1901  than  in  1900,  and 
five  times  as  great  as  that  accomplished  in 
1896.  The  sludge  raked  from  the  beds  has  been 
sold  to  farmers  for  fertilizer,  $150  being  re- 
ceived for  the  year's  product.  Three  acres  of 
the  filtration  area  planted  with  yellow  corn 
yielded  a  net  profit  of  |45.36.  One  acre  was 
planted  with  sunfiowers,  and  about  33  bushels 
,  of  seed  were  secured  and  disposed  of  at  a 
slight  profit.  The  surface  sand  of  several  of  the 
beds  has  become  discolored,  owing  to  the  large 
amounts  of  waste  blacking  discharged  into  the 
sewers  from  the  shoe  factories.  This,  however, 
does  not  impair  the  efficiency  of  the  beds  in 
any  way.  Analyses  of  the  effluents  from  the 
three  drains  gave  as  the  average  percentage  of 
albuminoid  ammonia  removed  from  the  sew- 
age 98.1,  98.8,  and  98.7. 


The  New  Garbage  Crematory  of  Winnipeg. 
Man.,  is  described  as  follows  in  the  1901  report 
of  the  City  Engineer,  Mr.  H.  N.  Ruttan:  The 
crematory  consists  of  4  cells,  connected  with 
a  chimney  3%  feet  square  and  80  feet  high. 
Each  cell  is  provided  with  a  coal  grate  and  gar- 
bage grate,  the  coal  grate  being  at  the  front 
of  the  cell  and  lower  than  the  garbage  grate. 
The  material  to  be  burnt  is  dumped  onto  the 
garbage  grate  through  an  opening  in  the  top  of 
the  furnace  above  it.  This  opening  is  large 
enough  to  take  in  horses.  As  the  garbage  is 
consumed,  that  behind  ^is  gradually  drawn  for- 
ward onto  the  coal  fire.  At  the  entrance  of  the 
smoke  flue  to  the  chimney  is  a  fire  to  consume 
fumes  and  gases  from  the  burning  garbage. 
The  crematory  is  enclosed  by  a  suitable  frame 
building,  with  wagon  approaches  to  the  top  of 
the  furnaces,  constructed  by  the  Works  Depart- 
ment at  a  cost  of  $3,755.34.  This  includes  sew- 
ers, catch-basins  and  other  contingencies.  The 
contract  price  of  the  work,  done  by  the  Toronto 
Furnace  &  Crematory  Company  under  the  su- 
pervision of  this  department,  is  $10,290. 
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WATER. 

Ijccompte,  La. — This  villagp  lias  voted  lo  install 
water  works  at  a  cost  of  $8,000.  Ira  W.  Sylvester, 
of  Alexandria,   La.,   Consulting  Engr. 

sail  Lake  Vitu.  I  tiili. — S,  B,  Milner.  I'rea.  of  tlie 
Twill  Falls  Land  &  Water  Co.,  writes  that  the  Irri- 
gation system  which  it  Is  proposed  to  build  will  cost 
about  11,600,000. 

Charletton.  W.  Va. — City  Recorder  W.  W.  Wertz 
writes  that  plans  are  being  made  for  municipal  own- 
ership of  the  waterworks.  Estimated  cost  $175,001) 
to  $330,000.     Address.  A.  D.   Mead,  Coancllman. 

OriHHfU,  la, — Bids  are  wantetl  Aug.  22  for  the  con- 
struction of  a  dam,  to  be  approximately  400  ft.  long, 
22  ft.  high  and  IS  ft.  wide  on  top,  as  advertised  In 
The  Engineering  Kecord. 


Citjt,  Ho. — Bids  are  wanted  Sept.  1  for  fur 
nIshlUK  and  erecting  complete  on  foundations  pro- 
vided Dy  the  city,  1  vertical  triple  expansion  con- 
densing crank  and  Uywheel  pumping  engine  of  15,- 
(lUO.OOO  gal.  capacity  in  24  hours,  against  an  average 
liead  of  145  lbs.  Hydrostatic  pressure:  steam  pres- 
sure at  throttle,  155  lbs.  Baxter  Brown,  Secy.  Bd. 
of  Pub.   Wks. 

11  i.Hionf.  ilinn. — Engr.  in  Charge  M.  It.  llaynes,  of 
Maukato,  writes  that  the  followi-ng  bids  opened  Aug. 
5  for  the  construction  of  water  works  were  all  re- 
jected: Allan  Black  &  Co..  St.  Paul,  $6,980;  W.  D. 
Lovell,  l>es  lioines,,  la.,  $6,790;  Des  Moines  Iron  •& 
Bridge  Co.,  Des  Moines,  $7,036. 

I.ulijervood,  \.  Dak. — City  .\ud.  .John  Nuding 
writes  that  J.  J.  Flather,  University  of  Minnesota, 
Minneapolis,  Is  the  engineer  in  charge  of  proposed 
water  works  construction,  estimated  to  cost  $8,000. 

XuHlh  Uttrfiilil,  Mass. — Water  Comr.  J.  B.  Bridges 
writes  that  contracts  will  be  let  after  Sept.  1  lor 
the  construction  of  water  works,  estimatea  to  cost 
$30,000.     Engrs.  In  Charge,  Clapp   &  Abercrombie. 

.\tir  iVi»(I.iur.  fuht. — ('.  K.  Kinley.  of  the  I'oudre 
Valley  Keservoir  Co.,  writes  that  the  contract  for 
constructing  a  ditch  and  reservoir  has  been  awarded 
to    J.    A.    Banning,    1417    Bway.,    Denver,    for   about 

r.>oo,ooo. 

tliitutnonl.  Tex. — The  Kiceland  irrigation  Co..  of 
Beaumont,  has  been  incorporated,  with  a  capital  of 
$130,000,  its  purpose  being  to  construct,  maintain  and 
operate  lakes,  reservoirs,  etc.,  for  irrigation,  miulug, 
etc.  Incorporators:  A.  Oswald  and  Koscoe  L.  Os- 
wald, of  Jefferson  County,  Tex.;  C.  A.  Walker  and 
others,  of  Jackson  County,  Tex. 

.IbiHi/doH,  III. — The  Cltv  Clk.  writes  that  water 
mains  are  to  be  laid  at  a  cost  of  $2,800.  Geo.  C. 
Morgan,  of  Chicago,  Engr.  In   Charge. 

I'liarUfiun.  n.  (  . — 'ITie  American  I'ipe  -Mfg.  Co., 
Philadelphia,  Pa.,  has  extended  the  time  for  receiv- 
ing bids  for  the  construction  of  a  dam  and  reservoir 
at  Charleston,  until  Aug.  25,  as  advertised  in  The 
Engineering  Record. 

fortamuuth.   (J. — Bids   are    wanted    Sept.    2    for   all 
material  and  labor  for  installing  an  Intake  crib,  to  be 
located   in  Ohio  River,   together  with  necessary  sue-  * 
tion    pipe,     etc.,    as    advertised    in    The   Engineering 
Record. 

Ithaeu,  .\.  y. — Bids  are  wanted  by  the  Ithaea  Water 
Works  Co.  until  Sept.  1  for  building  a  concrete  dam 
lo  Six  Mile  Creek,  as  advertised  in  The  Engineering 
Becord. 

Joliet,  111. — Bids  are  wanted  Aug.  2,)  for  construct- 
ing a  1,000,004)  gal.  storage  reservoir.  U.  A.  Stevens. 
city  Engr. 

Mendota,  III. — Mayor  K.  S.  Browne  writes  that  the 
city  proposes  to  construct  water  works  at  a  cost  of 
$l,),0O0.  The  contract  is  practically  let  for  2  120- 
U.-P.  boiiers,  l)Ut  bids  will  be  received  Sept.  1  for  a 
100-ft.  circular  bri-k  stack  and  brick  building.  F. 
II.  Hamilton,   Engr.  in  <Jharge,  Spriugheld,  111. 

Marietta,  O. — Local  press  reports  state  that  City 
Engr.  E.  Frank  Gates  Is  preparing  plans  for  a  reser- 
Tolr. 

Philadelphia,  Pa. — Local  press  reports  state  that 
the  lowest  bid  received  by  the  Dent,  of  I'ub.  Wks.  on 
Aug.  12  for  building  the  proposed  new  pumping  sta- 
tion at  Lardner's  Point  was  from  Geo.  C.  Dietrich  at 
$72.1.000  ;  time  for  completion,  250  days. 

Columbus,  Oa. — An  ordinance  before  the  City  Coun- 
cil provides  for  a  vote  on  the  proposition  to  Issue 
$250,000  bonds  for  the  construction  of  a  mmilclpal 
system  of  water  works. 

Henru.  III. —  .Mayor  A.  c;.  Ilninphrey  writes  that 
none  of  the  bids  received  Aug.  10  for  the  construc- 
tion of  a  system  of  water  works  were  accepted. 
Action  has  been  postponed  until  Aug.  21;  specltlca- 
tions  will  be  changed  and  new  bids  asked. 

Allegheny.  I'a. — I).  L.  Hulton.  Dir.  Dept.  of  l*ub. 
Wka.,  writes  that  the  contract  for  erecting  an  ad- 
dition to  Howard  St.  pumping  station  has  been 
■warded  to  H.  A.  Kunze,  14  B.  Diamond  St.,  for 
$20,480. 

Chetter,  ///.—The  City  Council  Is  reported  to  have 

f ranted  a  franchise  to  the  Chester  Light,  Water  & 
ce  Co.  for  the  laying  of  water  mains. 

Hai/lnair.  .Uuh. — An  appropriation  of  $000  has  been 
made  for  the  purpose  of  making  tests  of  the  pro- 
poxed   pure  wafer  supply  from  a  chain  of  wells. 

/.o»  .iniiel-t.  f  «/.  I'.lds  ar<'  wanted  Sept.  H  for  the 
following  cast-iron  water  pipe  and  specials:  6,  075 
pieces  of  4  to  .36-ln.  pipe,  weighing  from  20  to  400 
lb«.  per  ft.  and  «()  short  tons  of  specials  to  be  nged 
with  pipe.     Wn>.  Mnlbolland,  Supt.  of  Water  Wks. 


Miiiniaimlis.  Minn. — The  Council  on  .Vug.  8  adopted 
a  resolution  providing  for  the  issue  of  $250,000  bonds 
for  the  purpose  of  Improving  the  water  supply  of 
the  city. 

doshen.  Hah. — The  Goshen  Irrigation  &  Canal  Co. 
has  aied  articles  of  incorporation.  Capital,  $100,- 
000.  The  otlicers  are:  Hans  Jasperson,  Pres. ;  Geo. 
White,    VIce-Pres. ;  John  Jasperson,    Sec.   and  Treas. 

.s'nii//  fstr.  ilaiic.  Mich. — Press  repents  state  that 
$125,000  water.  $40,000  sewer  and  $35,000  street 
bonds  have  been  sold. 

-Vctr  Brighton.  Pa. — The  Citizens'  Impiov.  Asso. 
has  taken  steps  to  build  a  municipal  water  works. 

lHue  Kiiiyc,  Oa. — See  "Sewerage  and  Sewage  Dis- 
posal." 

.Mfmfiliis.  Ti'iiH. — Consulting  Kngrs.  J.  A.  Omberg. 
Jr.,  Arthur  llider  and  A.  T.  Bell,  employed  by  the 
city  to  report  upon  the  water  works  of  Memphis, 
have  submitted  their  reports,  in  which  estimates  are 
given  as  follows:  To  duplicate  present  plant,  $2,402,- 
lt>4;  auxiliary  plant  (compressed  air),  $292,000;  aux- 
iliary plant  (steam),  $225,125;  independent  station, 
$856,750;  Mississippi  River  plant,  $2,461,000;  extend- 
ing mains  to  Riverside  Park,  $105,542;  service  con- 
nections and  meters,  $304,332;  to  meet  insurance  re- 
quirements, $209,580;  depreciation  of  present  plant. 
$380,270;  value  present  plant  (not  including  real 
estate),  $2,015,894. 

Wausa,  Neb. — The  matter  of  establishing  a  water 
system   Is   said   to   be   under  consideration. 

-lusdii.  Tijc. — The  City  Council  on  Aug.  4  voted  to 
purchase  the  plant  of  the  old  water  company  for 
$175,000. 

Oakland,  Cal. — The  City  Council  has  passed  an  or- 
dinance appropriating  $40,000  for  the  immediate  im- 
provement of  12th  St.   dam. 

North  Pluin/teld,  N.  J. — Boro.  Clk.  Frank  Itowlev 
writes  that  on  Aug.  12  It  was  voted  to  Issue  $10,000 
Are  protection  bonds. 

Lanoaatcr,  Pa. — The  Special  Water  Com.  has  de- 
cided to  ask  Samuel  M.  Gray,  of  Providence,  K.  I., 
to  visit  this  city  and  explain  his  recommendations 
for  a  new  staudpipe  and  a  duplicate  force  main. 

Toledo,  O. — Members  of  the  Water  Works  Bd.,  with 
Siipt.  T.  R.  Cook,  have  ^visited  the  sand  filtration 
plants  in  other  cities  with  a  view  to  Installing  a  simi- 
lar plant  at   Toledo. 

Neiv  iMndon,  Wis. — Bids  are  wanted  by  the  Mayor 
and  City  Council  until  Aug.  28  for  furnishing  ma- 
terial, f.  o.  b.  cars,  for  a  water  works  plant,  as  adver- 
tised  In  The  Engineering  Record. 

Zelienople,  Pa. — Bids  are  wanted  Aug.  21  for  fur- 
nishing material  and  constructing  a  system  of  water 
works,  as  advertised   in  The  Engineering  Record. 

San  Antonio,  Tex. — The  San  Antonio  Water  Works 
Co.  is  reported  to  have  made  an  appropriation  of 
$227,000  for  Improvements,  including  the  erection  of 
a  pump  house  25x72  ft.  on  Market  St.,  the  drilling 
of  5  12-ln.  artesian  wells  and  the  Installation  of  a 
10,000.000-gal.  pump  and  a  15,000,000-gal.  pump. 
The  contract  for  drilling  the  wells  has  been  let  to 
Judson  Bros.     Geo.  W.  Brackcnrldge,  Pres.  of  Co. 

Aberdeen,  Wash. — At  the  recent  election  bonds  to 
the  amount  of  $100,000  were  voted  for  refunding  the 
present  municipal  indebtedness,  the  improvement  of 
the  water  works  system,  constructing  a  modern  sew- 
erage system  and  building  a  bridge  across  Chehalis 
Itiver. 

San  Francisco,  Val. — City  Engr.  C.  B.  Grunsky  has 
submitted  to  the  Bd.  of  Pub.  Wks.  his  report  on  the 
city's  water  supply.  Tuolumne  River  is  reported  to 
be  the  most  feasible  source  of  supply,  and  estimates 
given  were  as  follows  :  Cost  of  bringing  a  supply  of 
60.000,000  gal.  of  water  per  day  to  the  city,  $30,- 
724,000  ;  distributing  system  to  cost  $1,057,000  ;  cltv 
pumping  station.  $5,318,560,  with  pipe  laying,  gates, 
tunnels,  etc..  making  a  total  of  $39,&31,000.  Esti- 
mated cost  of  maintenance,  $585,200  per  year, 

Portsmouth.  N.  H. — The  Bd.  of  Aldermen  is  stated 
to  have  passed  an  ordinance  for  the  issue  of  $50,000 
bonds  for  the  construction  of  an  additional  water 
plant,  supply  to  be  taken  from  Peverly  Brook  in  New- 
ington. 

T-'crnni.  (7«7i. — The  Ashley  Valley  Irrigation  & 
Ifeservolr  Co.  has  been  incorporated,  with  a  capital 
of   $50,000. 

Pittsburg.  Pa. — C.  E.  Holland,  of  New  York.  Capt. 
J.  M.  Murphy,  of  Ilarrisburg,  and  others,  are  said  to 
be  forming  a  new  company,  with  a  capital  of  $10,- 
000,000,  to  supply  Pittsburg  and  vicinity  with  pure 
water. 

El  Pano.  Tex. — Jonathan  S.  Dodge  and  associates 
have  asked  the  City  Council  for  a  40-.year  franchise 
for  a  water  works  system,  with  permission  to  acquire 
the  old  plant. 

Denver,  Colo. — The  Water  Co.  has  taken  out  permits 
with  the  Bd.  of  Pub.  Wks.  for  the  laying  of  over  3 
miles  of  water  mains. 

Schulenbtirg ,  Tex. — The  Attorney  General  has  ap- 
proved an  issue  of  $11,000  city  water  works  bonds. 

(Joopersburg.  Po.--Thls  Boro.  has  voted  to  borrow 
$19,000  for  inunicipal   water  works. 

Woco,  Tex.— The  City  Council  on  Aug.  7  passed  an 
ordinance  providing  for  the  issue  of  .$200,1)00  bonds 
for  the  construction  or  purchase  of  a  water  works 
plant. 

Rockwall,  Tex. — The  Attorney  General  has  approved 
an  issue  of  $12,000  city  water  works  bonds. 

Menno,  H.  D. — Bonds  to  the  amount  of  $4,000  were 
voted  for  a  system  of  water  works. 

Columbus.  0. — The  contract  for  furnishing  not 
more  than  1,400  or  less  than  800  tons  of  water  pipe 
has  been  awarded  by  the  Bd.  of  Pub.  Wks.  to  the  U. 
S.  Oast  Iron  Pipe  &  Fdy.  Co,  at  its  bid  of  $33.50  per 
ton. 

Hempstead,  L.  I.,  V.  v.— The  Town  Bd.  has  passed 
a  resolution  requesting  the  Jamaica  Water  Supply  Co 
to  furnish  15  additional  hydrants  in  the  Floral  'Parli 
Water  Supply  Dlst. 


Winnipeg,  Man. — The  Water  &  Light  Comr.  recom- 
mends the  construction  of  a  storage  reservoir  having 
a  capacity  of  10,000,000  gal. 

Canipbellaville,  Ky. — Press  reports  state  that  the 
City  Council  Is  receiving  bids  tor  water  works  and 
an  electric  light  plant. 

Mtillica  Hill,  N.  J. — The  Mullica  Hill  Water  Co., 
principal  office,  Mullica  Hill,  has  been  Incorporated, 
with  a  capital  stock  of  $25,000.  Incorporators: 
Eugene  N.  Howell,  J.  W.  Howell,  Fred.  Blackburn 
and  others. 

lUnniirinc,  N.  J. — The  Boro.   Council  has  apiiroved 

plans    and    speciflcations  for    the    water   works    and 

electric   light   plant,    for  which   $35,000   bonds   were 
recently   voted. 

Georgetown,  Del. — The  Sussex  Water  Co,  has  been 
Incorporated,  with  a  capital  of  $25,000,  lo  establish, 
maintain  and  operate  water  and  light  plants  in 
Georgetown  and  other  Sussex  Co.  towns.  Chas.  W. 
Cuiien,  of  Georgetown,   is  said  to  represent  the  Co. 

Whitesboro,  Tex. — This  city  will  grant  a  franchise 
for  water  works.  An  artesian  water  supply  can  be 
had  at  a  depth  of  400  to  800  ft.  Population,  2,000. 
Address,   O.   T.   Cartwright,    City   Secy. 

Oreenville,  Pa. — The  water  works  of  this  place  have 
been  purchased  by  Ernest  Aeheson,  of  Washington, 
Pa.;  J.  N.  Clark,  of  Washington,  and  others,  for 
approximately  $60,000.  It  is  stated  that  $20,000  will 
be  expended  In   improving  and   extending  the  plant. 

«f.  Louis.  Mo. — The  Malvern  Water  &  Improv.  Co., 
of  St.  Louis,  has  been  incorporated  to  establish  and 
operate  water,  sewer  and  lighting  systems.  Capital 
stock,  .$5,000.  Incorporators:  Chas.  W.  Smith,  Al- 
fred  W.  Syrett,  Jas.  J.   McDonald  and  others. 

Quanali,  Tex. — The  Attorney  General  has  approved 
the  issue  of  $8,000  water  works  bonds. 

Tabor,  la. — This  place  Is  reported  to  have  voted 
$6,000  bonds  for  water  works. 

Conrad,  la. — It  is  stated  that  water  works  are  to 
be  built. 

Concord,  N.  C. — This  city  has  decided  to  expend 
about  $70,000  for  the  construction  of  water  works. 
J.  L.  Ludlow,  of  Winston,  N.  C,  Is  said  to  be  Engr. 
in  Charge. 

Philadelphia,  Pa. — I>ocal  press  reports  state  that 
bids  for  building  the  Hre-maln  pumping  station  to  lie 
located  at  the  foot  of  Race  St.  will  be  asked  soon. 

North  Milwaukee,  Wis. — Village  Clk,  W.  E.  Chase 
writes  that  on  Aug.  12  It  was  voted  to  i.ssue  $30,000 
bonds  for  water  works  Improvements. 

Orillia,  Ont. — Town  Treas.  C.  E.  Grant  writes  that 
on  July  31  it  was  voted  to  Issue  $18,000  bonds  for 
water  works  improvements  and  $30,000  bonds  for  an 
electric  light  plant, 

Stuttgart,  Ark. — The  Stuttgart  Water  &  Electric 
Light  Co,  has  filed  a  certificate  increasing  its  capital 
stock  from  $10,000  to  $50,000,  Chas,  Williamson  is 
Pres,  of  the  company.  Emit  Reinsch,  Vlce-Pres.,  and 
A,  W.  Harper,   Secy. 

Chicago,  111. — Local  press  reports  state  that  the 
Bd.  of  Trus.  of  the  Sanitary  Dist.  of  Chicago  will  re^ 
celve  bids  about  Oct.  15  for  constructing  a  dam  for 
preserving  the  Joliet  water  power  and  to  build  an 
extension  to  the  main  channel  at  Lockport.  The  lat- 
ter work,  it  is  stated,  will  involve  excavating  and 
building  of  concrete  walls  on  each  side  of  the  canal 
for  about  7,000  ft.  south  of  the  bear-trap  dam. 

City  Engr,  Erlcson  estimates  the  cost  of  installing 
the  new  high-pressure  flre  protection  system  down- 
town at  $567,250, 

Local  press  reports  state  that  contracts  will  so(m 
be  let  for  3  pumps,  each  having  a  daily  capacity  of 
2,500.000  gal,,  to  be  installed  at  the  Chicago  Ave. 
Pumping  Station,     Estimated  cost,  $350,000, 

A'CH)  York.  N.  Y. — Bids  were  opened  Aug,  7  bv  Robt. 
G.  Monroe,  Water  Comr.,  for  furnishing  and  lay- 
ing water  mains  in  various  streets.  Some  of  the 
largest  items  and  prices  of  lowest  bidder  are  as 
follows :  2,900  tons  straight  pipe  at  $31.  70  tons 
brandies  at  $56.  3,300  cu,  yds,  rock  excavation  at 
$,25,  40,000  cu.  yds.  earth  excavation  at  $.25,  40.- 
000  ou.  .yds.  filling  at  $,25,  laying  17.000  ft.  of  2(1- 
Inch  pipe  at  $.51,  laying  13,500  ft.  of  12-inch  pipe  at 
$.27,  laying  45,000  ft.  of  6  inch  pipe  at  $.16.  The 
bidders  and  the  totals  are  as  follows:  Contract 
awarded  to  H.  Lipps,  Jr.,  $152,117.30;  F.  V.  Smith 
Cons.  Co.,  $174,855;  Norton  &  Dalton,  $165,141;  Cun- 
ningham &  Kearns,  $166,456;  F.  Thilemann.  Jr.. 
$178,997.50. 

CoUi minis.  O. — Julian  Griggs.  Ch,  Engr.,  Dept.  of 
Pub.  Improvements,  writes  that  the  following  bids 
were  opened  Aug.  8  for  constructing  a  concrete  ma- 
sonry dam  :  A.  Chas.  Louis  Cornwell.  LouLsville,  Ky.. 
total  exclusive  of  cement,  $184,678  with  lake  sand 
(awarded)  ;  $177,934  with  river  sand;  B,  S.  Casparls, 
Jas,  Westwater  &  Co.,  Columbus,  total  exclusive  of 
cement,  $190,250;  total  Including  cement,  $302,650; 
C.  A.  W.  McDonald  &  Co..  Steubenvllle,  O..  total  ex- 
clusive of  cement,  $207.074 ;  total  including  cement, 
$347,574.  For  detail  bids  of  above  bidders  see  ac- 
companying table  : 

Items   and    Quantities. 
Earth   excav.  :  ABC 

Dry.  in  found.,  7,000  cu.  yds $.50     $.60     $.35 

Wet,  In  found..  6.000  cu.  yds 1.25     1.50       .85 

Rock  excav.  in  found.,  15,000  c.  yds.  1.50     1.50     1.05 
Concrete  masonry  : 

56.200  cu.  yds.,  lake  sand 2.69     2.75     3.27 

56.200  cu.  yds.,  river  sand 2.57      

56.200  cu.  yds,,  including  cement 4,75     5,77 

Bids  received  on  Portland  cement.  56.200  bbls., 
were  as  follows :  Columbus  Macadam  Co..  Columbus, 
for  "Giant,"  $2.13  in  bbls..  $2.28  (awarded)  in  cloth. 
.$1.98  in  paper:  totals.  $110,706.  $128,136  and  $111.- 
276,  respectively  :  Kelly  Island  Lime  &  Transport  Co.. 
Cleveland,  on  "Lehigh.''  $2.21  in  bbls..  $1.94  in  cloth, 
and  $2,04  in  paper ;  totals.  $124,202.  $109,028  and 
$114,648.  respectively.  Other  bids  received  for  I'ort- 
land  cement  were  as  follows  :  a.  40,000  bbls,  :  /)  4  000 
bbls,  ;  e,  20,000  bbls,  :  J.  P.  Carlisle.  Columbus,  a  on 
"Dl.amond."  $2.35.  total  $94.000 :  b  on  "Medusa." 
$2.38  In  cloth  or  $2.40  In  paper,  totals  $9,400  and 
$9,600.  respectively  :  A,  Hamilton  and  E,  W,  Parker. 
Columbus,  O..  e  on  "Alpha."  $2.75  in  bbls.  or  $2.50  in 
cloth,  totals  $55,000  and  $50,000,  respectively. 
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Lciiiston,  Idaho. — City  Eugr.  Eruest  McCuUough 
writes  that  the  following  bids  were  opened  July  1^4: 

a,  for  a  pump  capable  oi  Utilng  1,0UU,0UU  gal.  in  24 
hours  against  a  head  of  2:;o  ft.  ;  It,  for  one  with  Ml 
per  cent,  more  capacity ;  c,  tor  a  12.j-ll.-r.  boiler : 
lialdlaw-Dunn-Uordon  Co.,  b  $2,(3UU,  a  *2,2U0  f.  o.  b. 
Cincinnati,  W.  D.  Uolius  &  Co.,  Seattle,  Wash.,  of- 
fered three  second-hand  Worthlngton  steam  pumps 
capable  of  raising  1,00U,0UU  gal.  tiUO  ft.  in  24  hours 
for  $2,500  each  f.  o.  b.  Seattle.  Dean  Steam  I'ump 
Co.,  Holyoke,  Mass.,  6  $2,290,  a  $2,098  f.  o.  b.  Lewis- 
ton.  Bradley  Engineering  Co.,  Spokane,  Wash.,  rep- 
resenting Stillweli-Bierce  &  Smlth-Vaile  Co.,  offered 
r.  o.  b.  Dayton,  O.,  a  .$1,210  with  following  extras : 
Lagging  steam  cylinder,  $50  ;  revolution  counter,  $50  ; 
:i  gauges,  ?5j ;  surface  condenser,  $3S5 ;  vertical  air 
pump,  $455  ;  b  $1,455  with  following  extras  ;  Lagging 
steam  cylinder,  $50 ;  revolution  counter,  $50 ;  S 
gauges,  $55  ;  surface  condenser,  $575 ;  vertical  air 
pump,  $455.  Canton  Steam  i'ump  Co.,  I'ialn  duplex 
pump,  $500  ;  compound  duplex  steam  pump,  $700  t.  o. 

b.  Canton.  O.  A.  V.  Kaiser  &  Co.,  rhiladelphia,  of- 
fered 2  second-hand  Wortliingtons.  capacity  3,000,000 
gai..  at  $5,500  each  f.  o.  b.  Philadelphia,  Pa.  U'Uiier 
Engineering  Co..  Philadelphia.  $4,200  for  De  Laval 
Steam  Turbine  f.  o.  b.  Lewiston.  Henry  R.  Worth- 
lngton, f.  o.  b.  Lewiston,  a  $2,130,  b  $2,j00.  llradiey 
Engineering  Co..  c  f.  o.  b.  iL»ayton,  O.,  horizontal  re- 
turn tubular,  $925.  New  Jersey  Fdy.  &  Mch.  Co.,  c 
f.  o.  b.   Lewiston,  $1,560. 

Power  pumping  propositions  were  as  follows : 
Deane  Steam  I'ump  Co.,  power  pump  for  $1,G00,  with 
a  60  U.-P.  motor,  for  $1,15S,  and  a  95  il.-P.  motor 
for  $2,218,  electric  motors.  Westinghouse  Electric 
&  Mfg.  Co.,  Seattle,  Wash.,  power  pump  for  1,600,000 
gai.,  $3,000,  with  electric  motor,  $3,212 ;  total,  $6,- 
212  ;  1,000.000-gal,  pump.  $2,000,  and  motor  $2,500  ; 
total  $4,500;  for  a  2,500,000-gal.  pump,  $5,500,  and 
motor,  $3,937;  total,  $9,437,  ali  to  be  f,  o.  b.  factory, 
iiradiey  Engineering  Co..  Spokane,  w'ash..  1.  o.  b. 
Dayton,  O.,  power  pumps,  $1,750  and  $2,290,  but  no 
ligures  on  motors. 

SEWERAGE  AND   SEWAGE    DISPOSAL. 

West  Carthage,  N.  Y. — Bids  are  wanted  Aug.  30  for 
the  construction  of  a  sewer  system,  as  advertised  In 
The  Engineering  Uecord. 

Wapakoneta,  (J. — Bids  are  wanted  Aug.  25  for  fur- 
nishing necessary  labor  and  material  lor  Improving 
Biackhoof  St.  by  the  construction  of  a  sewer  witii 
ail  appurtenances.     Chas.  E.  Eisher,   Village  Engr. 

Kansas  Vity  Mo. — Ordinances  liave  been  passed, 
and  in  a  short  time  contracts  will  be  let.  for  the  fol- 
lowing sewer  construction  :  Sewer  Dist.  No.  208, 
which  Includes  13,000  ft.  of  pipe  and  2,127  ft.  of 
brick  sewers.  55  manholes,  45  catchbaslns  and  7  flush 
tanks,  cost  $30,000 ;  also  .Sewer  Dist.  221,  which  in- 
cludes 18,000  ft.  of  pipe  and  3,500  ft.  of  brick  sewers, 
69  manholes,  62  catchbasins  and  7  hush  tanks,  cost 
$36,000.     K.    W.  Waddeli,  City  Engr. 

New  York,  N.  Y. — Bids  are  wanted  Aug.  19  for  fur- 
nishing material  and  making  alterations  to  a  sewer 
In  51st  St.,  between  I'ark  and  5th  Aves.  Engr.'s  es- 
timate of  the  work  is  as  follows  :  760  lin.  ft.  of  3-ft 
6-in.x2-ft.  4-in.  brick  sewer.  Class  1,  and  30  lln.  ft.  of 
3-ft.  6-in.x2-ft.  4-in.  brick  sewer.  Class  11  ;  36  lin.  ft. 
of  12-in.  salt  glazed  vitrified  stoneware  pipe  culvert, 
etc.     Oeo.  Livingston,  Comr.  of  Pub.  Wks. 

Santa  Rosa,  t'al. — J.  W.  Keegan,  Chmn.  Sewer 
Com.,  writes  that  the  sewer  system  is  to  be  extended, 
at  a  cost  of  $4,000. 

Ft.  Dodge,  la. — l*ress  reports  state  that  bids  are 
wanted  for  the  construction  of  an  18-in.  storm  water 
sewer. 

South  Bend,  Jnd. — Press  reports  state  that  prepara- 
tions are  being  made  to  reclaim  the  Kankakee  marsh, 
southwest  of  the  city,  by  the  construction  of  a  drain- 
age canal  which  will  be  17  miles  in  length  and  cost 
about  $85,000. 

Mission  VaUei/.  la. — Local  press  reports  state  tnat 
llarrison  and  Pottawattamie  Counties  have  decided 
on  plans  for  a  system  oi  canals  wnlch  will  drain  100,- 
000  acres  of  land  in  la. 

Duguesnc,  Pa. — Boro.  Engr.  S.  A.  Taylor,  of  Pitts- 
burg, writes  that  the  contract  for  constructing  4,600 
ft.  of  8  to  12-in.  ijipe  sewers,  with  13  manholes,  6 
catchbasins  and  4  flush  tanks,  has  been  awarded  to 
Homan  &  Cardweil,  of  iJuquesne,  at  84  cts.  to  $1.10 
for  12-in.  pipe,  64  cts.  for  10-in.  pipe,  o8  cts.  to  $1.90 
for  8-in.  pipe;  42  cts.  to  60  cts.  for  6-in.  connections, 
$30  and  $38  for  manholes,  $60  and  $65  for  flush 
tanks;  total,  $7,291. 

West  I'oint,  N.  Y. — Major  J.  H.  Bellinger,  Q.  M.. 
U.  S.  M.  A.,  writes  that  the  contract  for  348  ft.  of 
20-in.  cast  iron  pipe  laid,  has  been  awarded  to  E.  A. 
Matthews,  13  Park  Kow,  New  York  City,  at  $l-i.25 
per   lin.   ft. 

Portsmouth,  O. — City  Engr.  B.  C.  Bratt  writes  that 
the  contract  for  sewer  construction  (bids  opened 
Aug.  5)  has  been  awarded  to  Samuel  Monroe  &  Son, 
of  Portsmouth,  at  $1.55  per  ft.  for  30-In.  brick  sewer. 
542  ft.  16.8  cts.  for  excavation  ;   total,   $3,808. 

BellevUle,  III. — The  City  Council  has  passed  an  or- 
dinance for  the  construction  of  a  brick  sewer,  30-in. 
and  36-in.  Cost  about  $15,000.  Louis  Graner,  City 
Engr. 

Danville,  111. — City  Engr.  W.  H.  Martin  writes  that 
bids  are  wanted  Aug.  21  for  3,000  ft.  of  8-in.  pipe 
sewer. 

South  Bend,  Ind. — §ee  "Paving  and   Koadmaktng." 

Mobile,    Ala. — Bids    are    wanted    Aug.    28    for    con- 
.  structing    storm    sewers,    as    advertised   in    The   Engi- 
neering  Record. 

Atlantic,  la. — The  City  Cik.  writes  that  the  Iowa 
Engineering  Co.  has  been  engaged  to  prepare  plans 
and  specifications  for  a  sewerage  system  which  Is  to 
i)e  started  next  year. 

New  Brighton,  S.  I.,  N.  Y. — Bids  are  wanted  Aug. 
22  for  the  construction  of  a  storm  water  sewer,  wltTi 
appurtenances,  in  .\mos  St. :  the  engineer's  estimate 
calls  for  1.035  ft.  of  2-ft.  2-ln.x3-tt.  3-ln.  brick  sewer 
443  ft.  2-ft.  6-In.x3-ft.  9-in.  and  100  ft.  3-tt.  6-in.  ir 
diameter  brick  sewers ;  12  manholes,  etc.  Bids  are 
also  wanted  for  constructing  pipe  sewers  in  Hamil- 
ton and  Ilatfleid  Aves.  Geo.  Cromwell,  Pres.  Boro. 
of   Richmond. 


Urinnell,  la.  -Engr.  In  Charge  A.  Marstou,  of 
Ames,  la.,  writes  that  the  contract  for  constructing 
septic  tank  of  250,000-gal.  capacity  has  been  awarded 
to  O.  1'.  ilerrick,  of  Des  Moines,  la.,  for  $7,239. 
•Jtlier  bidders  were  Des  Moines  liridge  &  Iron  Co., 
$7,324  ;  M.  V.  Kenned,  Des  Moines,  $7,949  ;  Donnegan 
&   Sullivan,   Shenandoah,   $8,200. 

Lakewood,  O. — Bids  are  wanted  Sept.  6  for  laying 
the  necessary  sewer  and  water  mains  on  Lake  Ave. 
Bids  will  also  be  received  by  the  Hd.  of  Hamlet  Trus. 
in  Sept.  for  laying  necessary  sewers  on  Clifton  Boule- 
vard. Plans  may  be  obtained  at  the  office  of  The 
Wm.  U.  Evers  Engineering  Co.,  Wiiiiamson  Hidg., 
Cleveland.     John  French,  Ilamiet  Clk. 

Camden,  N.  J. — Local  press  reports  state  tiiat  the 
Street  Com.  of  the  City  Council  will  receive  bids  Aug. 
19  for  the  construction  of  several  sewers. 

Bridgeport,  Conn. — Bids  are  wanted  Aug.  20  for 
the  construction  of  about  1,200  ft.  of  40-In.  brick 
sewer,  as  advertised   in  The  Engineering  Record. 

Montreal,  Que. — Bids  are  wanted  Aug.  21  for  con- 
structing sewers  in  portions  of  lielanger  and  Cowan 
Sts.     John  R.  Barlow,  City  Surveyor. 

Ridley  Park,  Pa. — Bids  are  wanted  Oct.  10  for  a 
complete  sewage  disposal  and  purlHcatlon  plant,  as 
advertised  in   The  Engineering   Record. 

Blue  Ridge,  Ga. — City  Clk.  J.  II.  Davis  writes  that 
the  estimated  cost  of  proposed  water  works  and  sew- 
erage  system    is  $15,000. 

South  Bend,  Ind. — The  Bd.  of  Pub.  Wks.  has  passed 
resolutions  for  the  construction  of  pipe  sewers  on 
East  La  Salle  St.  and  a  portion  of  Franklin  St. 

Port  Huron,  Mich. — Press  reports  state  that  tiie 
Council  has  under  consideration  tlie  Issue  of  $60,000 
sewer  bonds. 

Sault  Ste.  Marie,  Mich. — See  "Water." 

Devils  Lake,  N.  D. — The  City  Council  is  reported  to 
have  ordered  the  construction,  of  a  sewer  system. 

Revillo,  S.  D. — Surveys  are  said  to  have  been  com- 
pleted for  a  complete  system  of  sewerage. 

Boston,  Mass. — The  time  for  receiving  bids  for  fur 
nishing  and  installing  at  the  Calf  Pasture,  Dorchester, 
6   boilers,  is  Aug.  25.     Address   Supt.  of   Streets. 

Athol,  Mass. — Bids  are  wanted  by  the  Sewer  Comrs 
until  Sept.  3  for  constructing  about  5  miles  of  sewers 
in  this  town,  as  advertised  In  The  Engineering  Record. 
Herbert  L.  Ilapgood,  Chmn.- 

Ogdensburg,  N.  Y. — The  Common  Council  has  voted 
in  favor  of  constructing  Barre  St.  sewer. 

Boise,  Idaho. — City  Engr.  Chas.  II.  Irvin  writes  that 
2  lines  of  6-in.  pipe  Sewers,  each  1,095  ft.  in  length, 
are   to  be   constructed. 

Oakland,  Cal. — The  Bd.  of  Superv.  has  directed  the 
County  Surveyor  to  prepare  plans  for  macadamizing 
and  constructing  a  sewer  on  San  Leandro  Road.  Es- 
timated cost,   $17,000. 

St.  Paul,  Minn. — See  "Paving  and  Roadmaking." 

Torrington,  Conn. — The  contract  for  constructing 
sewers  In  numerous  streets  (bids  opened  Aug.  12; 
has  been  awarded  to  Ambrose  Robbiati,  124  JN.  Elm 
St.,   Torrington,  for  $10,392. 

Pcekskill,  N.  Y. — Sewer  bonds  to  the  amount  of 
$51,285  are  reported  to  have  been  sold. 

Pairtucket,  Ji.  1. — The  Common  Council  has  appro- 
priated $6,500  for  the  construction  of  new  Alter  beds 
at  South   Woodlawn. 

Durango,  Colo. — II.  T.  Henderson  has  placed  tiie 
estimated  cost  of  a  sewerage  system  at  $70,0(X). 

Williaiii sport.  Pa. — The  Councils  have  awarded  the 
contract  for  Building  the  Locust  St.  sewer  conduit 
of  brick,  to  Jos.  Hendler  Const.  Co.,  of  Wllkesbarre, 
for  $139,933. 

Bradley  Beach,  N.  J. — T.  Frank  Appleby,  of  Asbury 
Park,  and  others,  have  asked  the  Common  Coun- 
cil for  a  franchise  for  the  construction  of  a  sewer 
system. 

Uuthric,  Okla.  Ter. — The  City  Council  has  passed 
ordinances  for  2  main  sewers  and  for  lateral  sewers. 

.Aberdeen,    Wash. — See    "Water." 

Sicampseott,  Mass. — Tiie  contract  for  .Seciien  3  of 
the  sewer  system  has  been  awarded  to  C.  H.  Egiee 
&  Co.,  of  Boston,   for  .$64,000. 

Oak  Cliff,  Te^c. — The  Citizens'  Sewerage  Co.,  of  Oak 
Cliff,  has  been  Incorporated,  with  a  capital  of  $,6,000, 
to  maintain  a  system  of  sewers.  Incorporators:  E. 
G.   I'atton,  W.  M.   Ward  and  others. 

Denver,  Colo. — An  ordinance  lias  lieen  passed  au- 
thorizing the  construction  of  sanitary  sewers  in  South 
Side  Sanitary  Sewer  Dist.  No.  3,  at  a  cost  of  $16,800. 

Westfleld,  Mass. — Town  Engr.  Oren  10.  Parks  writes 
that  the  folhiwing  bids  were  opened  -Aug.  6  for  sewer 
construction.  Trench  to  average  9.7  ft.  in  depth  :  A. 
Maloney  &  Peterson,  Springfield,  Mass.,  $31,797 
(awarded);  B,  Lynch  Bros.  Brick  Co.,  Holyoke,  $;J5,- 
610;  C,  R.  D.  Maynard,  Spriiigfleld,  .$37,763;  I), 
Bruno,  Saibmone  &  Petittl.  Boston,  .$38,600;  E.  Sey- 
mour &  Newell,  SpringHeld,  .$;i8,626;  F.  Long  &  Lit- 
tle, Leominster,  $39,0.ST  ;  G.  I).  11.  Parsons  &  Co.. 
Westfleld,  $43,193;  H,  Brosman  B.ros.,  New  York  City, 
$45,618.  For  detail  bids  see  accompanying  table: 
Earth  excav. 


UeKeesport,  Pa. — The  Sewer  Com.  has  recom- 
mended the  construction  of  a  7-ft.  brick  or  concrete 
sewer  on  5th  Ave.,  an  8-ft.  brick  or  concrete  sewer 
from  Cherry  Alley  to  Crooked  Run,  and  an  8xl3-ft. 
sewer,  bricjt  or  concrete,  on  Crooked  Run,  from 
t-lj^fry  Alley  to  Mouongahela  River.  Estimated  cost, 
$109,000. 


Engr.    NIcbolIg    estimates    the 
r  brr  " 


of=     Is      IS    11, 


■3  Za'^-  S«»  a3£S'-  c-'°  Sa=  S^;^  "05^ 
pjra  m  oOQoa  o  M  a 

A..  $1.50  $1.50  $100  $.50  $11.00  $4.00  $10.00  $3.00 
B..      2.30     2.00     250     .30       9.50     7..50     35.00     3.00 

C.  .      1.66     1.00     100     .25     12.90     5.95     40.00     3.00 

D.  .      2.15     3.00     125     .50     12.00     6.00     25.00     3.50 

E.  .      1.75     1.00     125     .30     12.50     7.00     50.00     4.50 

F.  .  1.45  1.00  175  .50  13.95  5.70  35.00  5.00 
G..  1.25  1.00  200  .40  15.50  9.00  30.00  4.00 
ri..      2.15       .30     100     .25     10.00     0.25     18.00     2.50 

Brick   masonry   in   Portland   cement    mortar,    1  :2'/4 ; 
concrete  masonry  in  Portland  cement  mortar,   1 :3  :6. 


Sharon,    Pa. — City     _       ..     

cost  «f  a  54-I11.  circular  Crick  storm  sewer  oinRafi 
road   St.   at  $9,634. 

Heloit,  Wis. — City  Engr.  Robt.  Caldwell  writes  that 
the  contract  for  constructing  about  9,000  ft.  of 
sewers  has  been  awarded  to  G.  Mafaoil,  of  Rockford. 
III.,  at  60  cts.,  65  cts.  and  80  cts.,  respectively,  for 
8,  10  and  12-in.  pine;  $40  for  manholes,  $15  for  lamp 
holes,  $(J5  for  flush  tanks  and  30  cts.  for  Ya ;  total, 
$7,702.  Other  bids  received  were  as  follows:  Hard- 
ing. Nelson  &  Johnson,  Racine,  Wis.,  $8,348.82  ;  J  A. 
ileineman,  Chicago,  III.,  $9,204.67;  C.  Johnson,  Osh- 
kosh,  Wis.,  $8,lol.l3 ;  Reicbert  CoDst.  Co.,  Racine, 
Wis.,  $8,660.23.     Trench  to  average  8  ft.  In  depth. 

BRIDGES. 

Sydney,  N.  S.  W. — It  is  stated  that  the  authorities 
have  decided  to  award  the  contract  for  constructing 
the  bridge  across  the  Harbor  to  the  K.  &  C.  Bridge 
Co.,  of  London  &  New  York.  Press  reports  state  that 
It  Is  the  intention  of  the  Bridge  Co.  to  invite  bids 
for  the  steel  superstructure  from  English,  French, 
German  and  American  steel  companies. 

Cleveland,  O. — See  "Electric  Railways." 

Erie,  Pa. — The  Select  Council  has  adopted  a  report 
submitted  by  the  Railroad  Co.,  in  which  the  Com. 
reconiineuds  that  the  P.  &  K.  R.  R.  Co.  be  asked  to 
contribute  $25,000  toward  the  construction  of  a 
bridge  at  East  Ave.  The  total  cost  of  the  bridge 
will  probably  be  $55,000. 

Kansas  CUii,  Mo. — R.  J.  Ingraham,  City  Counselor, 
has  notified  the  ofllclals  of  the  Metropolitan  St.  Ry., 
the  Chicago  &  Alton  and  the  Missouri  Paciflc  R.  R., 
that  he  desires  to  confer  with  them  regarding  the 
construction  of  a  viaduct  for  street  cars,  wagons  and 
pedestrians,  at  Lydia  Ave. 

Lawton,  Okla.  Ter. — Gov.  Ferguson  has  received 
permission  from  the  Interior  Dept.  to  construct  a 
bridge  across  Cache  Creek  in  this  county,  at  a  cost 
of  $3,470. 

Steellon.  Pn. — It  is  stated  that  the  Pennsylvania 
Steel  Co.   will  construct  a  bridge  at  Dauphin  St. 

-  Victoria,  It.  C. — Local  press  reports  stale  that  the 
Bd.  of  Aldermen  has  decided  to  ask  for  bids  for  the 
building  of  the  Point  Elllce  bridge. 

Aberdein.  Wash. — The  question  of  Issuing  bonds 
for  the  construction  of  a  bridge  across  Chebalis  River 
is  reported  to  have  carried  at  the  recent,  election. 

Marinette.  Wis. — A  resolution  has  been  adopted  by 
the  Bd.  of  Co.  Supervisors  authorizing  the  Road 
Com.  to  solicit  plans  and  specifications  for  a  bridge 
to  be  built  across  Menominee  River,  between  this  Co. 
and  Dickinson  Co.,   Mich. 

Dayton,  o. — Local  press  reports  state  that  a  bridge 
will  be  built  at  3d  St.  in  the  spring. 

Birmingham,  Ala. — It  Is  stated  that  the  railroad 
companies  entering  this  city  are  agitating  the  build- 
ing of  a  bridge  at  Gloss  Furnace. 

A'ortft  Yakima.  Wash. — The  building  of  a  bridge 
across  Yakima  River,  2  miles  north  of  this  city,  Is 
said  to  be  contemplated. 

Vieksburg.  Miss. — Bids  for  constructing  the  Glass 
Bayou  bridge,  the  A  and  V  viaduct  and  the  Stouts 
Bayou  viaduct,  are  stated  to  have  been  received,  re- 
spectively, as  follows:  Wm.  T.  Young,  $20,920,  $5,740 
and  $28,290;  Penu  Bridge  Co.,  Beaver  Falls,  Pa.,  $17,- 
500,  $6,000  and  $'23,500;  Geo.  H.  Crafts,  $19,161,  $5,- 
912  and  $23,:!91;  King  Bridge  Co.,  Cleveland,  O.,  $21,- 
72:1,  $6,648  and  $27,278. 

Boston.  .1/a.vs. — The  contract  for  building  the  abut- 
ments and  approaches  for  Wellington  Bridge,  Mid  lie- 
sex  Fells  Parkway,  In  Somervllle  and  .Medford,  U  re- 
ported   to   have   been   awarded   to   Lawler  Bros.,    for 

$42,780. 

Peru.  Ind. — Tile  I'o.  Comrs.  have  rtiiuested  the  Co. 
Council  to  make  an  appropriation  for  the  building  of 
a  girder  bridge  across  Wabash  River  at  Broadway. 
A  bridge  80  tt.  wide,  and  to  cost  $86,000,  Is  contem- 
plated; %  of  the  cost  to  be  borne  by  the  Dnlon  Trac- 
tion Co. 

Walsrnhrirg.  Colo. — It  Is  stated  that  7  bridges  along 
the  Rio  Grande  R.  R.  have  been  washed  away  by  the 

freshets. 

Tvrre  Haute,  Ind. — The  Co.  Comrs.  have  instructed 
Engr.  Bacon  to  Investigate  and  report  on  the  condi- 
tion of  the  wagon  bridge  across  Wabash  River,  which 
has  been  reported  to  be  in  an  unsafe  condition. 

Whiteliousc,  \  a. —  Tiie  Chesapeake  &  Ohio  R.  R.  Co., 
through  F.  1.  Cabell,  has,  according  to  press  reports, 
asked  the  Secy,  of  War  for  permission  to  construct 
a  bridge  across  Levlsay  fork  of  the  Big  Sandy  Elver, 
about  6V4  miles  above  Whltehouse.  J.  M.  Staten, 
(ion.  Inspector  of  Bridges,  Richmond,  Va. 

\it(s,  O. — Local  press  reports  state  that  the  Co. 
Comrs.  are  to  build  a  bridge  at  Ribbons  Ave.,  at  a 
cost  of  $10,000. 

Henlfin  Harbor.  Mit-h. — Plans  have  been  adopted, 
and  It  is  stated  that  bids  will  soon  be  asised  for  the 
bnlldlng  of  a  swing  bridge  across  Paw  Paw  River. 

.Muskegon.  Mich. — It  Is  stated  that  the  Co.  Road 
Comrs.  are  planning  to  build  2  Iron  and  steel  bridges 
on  Hoiton  Road. 

Ch(neyville.  111. — The  Bridge  Com.  of  the  Bd.  of 
Superv.  has  decided  to  report  In  favor  of  building  a 
steel  bridge,  a  short  distance  northeast  of  Cheiiev- 
vllle. 

Xeirville.  Pa. — The  Pittsburg  Bridge  Co.  is  slated 
to  have  secured  the  contract  to  construct  a  bridge 
In  this  city,   for  $9,835. 

Reading.  Pa. — The  Court  has  aopolnted  M.  M.  Drel- 
belbls,  Lewis  F.  Kramer  and  Israel  Bertolette  as 
viewers,  to  look  Into  the  matter  of  having  the  County 
build  a  bridge  across  the  Schuylkill  River  at  6th  St. 
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/><Ni«T.  Colo. — It  Is  Stated  that  the  I>enver  *  Klo 
Graude  Ry.  Co.  ioteods  to  rebuild  Its  double  track 
brldxe  across  Cherry  Creek,  at  a  probable  cost  of 
«U,<WO. 

Syrucute,  X.  I'.^The  construction  of  a  wooden  or 
steel  viaduct  at  24th  St.  (estimated  to  cost  respec- 
tively betwe«j  ;$2i>,iHW  and  $3tMXtO  and  between  fit},- 
OUU  and  ${>0,U(X*),  is  said  to  be  contemplated..  The 
Maj-or  U  reported  to  be  in  favor  of  a  wooden  strno- 
tnre. 

Clarcmonl.  S.  H. — The  building  of  an  iron  bridge 
between  this  city  and  Weathersheld  (Vt.),  Is  under 
consideration;  estimated  to  cost  *ao,000. 

m.  I'aml.  Minn. — The  Legal  Dept.  has  btvn  In 
strncted  to  compel  the  Northern  Pacific  It.  U.  Cu.  lu 
construct  a  steel  bridge  across  its  right  of  way  ai 
Jessamine  St.  and  to  repare  the  bridge  at  Ulce  Si. 

tHqua,  O. — A  petition  is  t>eing  circulated  asking  for 
the  construction  of  a  bridge  at  Grant  St. 

Cvneinnati.  O. — The  Bd.  of  fontrol  lias  i-.iniurred 
In  the  resolution  of  the  Co.  Comrs.  to  reconstruct 
Lost  Bridge,  across  Big  Miami  Kiver  at  Klizabeth- 
town,  at  a  cost  of  |ltN>,000. 

Orbuumia,  i'a. — The  York  Bridge  Co.,  York,  I'a.. 
is  reported  to  have  secured  the  contract  to  construct 
the  iron  work  on  the  bridge  across  Kaystowu  Branch 
uf  the  Juniata  Kiver.  for  ^TUU.  Xne  bridge  will 
•■onsist  of  2  spans,  Itlu  ft.  and  lOS  ft.  long. 

(Viuiiiaer,  ife. — Contracts  will  soon  be  let  for  a  new 
draw  span  for  the  Gardiner  and  Randolph  bridge, 
span  Ibe  ft.  In  length,  24  ft.  wide.  A.  C.  Clark, 
<:nmn.  of  Selectmen,   Randolph. 

WatervWe,  Mr. — .\  suspension  foot  bridge  of  40() 
ft.  span  will  be  built  immediately  from  Watervllle 
lo  ^\  luslow,  across  Kenueljec  River,  by  Harvey  O. 
l-^iou  and  Hon.   \V.  T.  Uaiues,  of  Augusta. 

.tH»  .^|■bor,  itich. — Kdwln  W.  Groves,  City  Eugi-., 
wrlteK  that  bids  will  be  received  until  Aug.  2.>  lor 
<  oc^tractlng  4  concrete  culverts,  1  Uti-f t.  b-lu.  U>ug. 
2  Wi-fi.   long,  and  1  «»ft.  long. 

I'hicaifO,  111. — Bids  are  wanted  Aug.  22  for  furnish- 
ing material  and  constructing  the  superstructure  of 
me  W.  DiTlskm  St.  bridge.  t\  W.  ulockl,  Comr.  of 
liib.  Wks. 

&'o»  JOMe,  Cal. — Local  press  reports  state  that  bids 
will  be  received  by  the  lo.  Comrs.  until  Sept  2  for 
•-onstmcting  3  concrete  bridges,  1  concrete  and  stone 
IiiUIkc  and  1  rubble  stone  and  concrete  bridge. 

ilantftcld,  U. — Bids  are  wanted  Aug.  23  for  con- 
structing a  steel  bridge  with  plank  floor  across  Toby's 
Run.     1<.  S.  Koontz,  city  Clk. 

Of/den,  Utah. — The  Mayor  has  recommended  to  the 
Conncll   the  building  of  a  viaduct  at   24th  St. 

I'leasanton,  I'al. — Cotton  Bros.  &  Co.  are  stated  to 
have  secured  the  contract  to  construct  a  steel  and 
concrete  bridge  across  Arroyo  Del  Valle  near  Pleas- 
anton.  for  $lu,590. 

(Jrecnlanv,  Pa. — The  Co.  Comrs.  have  decided  to 
ruttstruct  a  bridge  across  i'erklomen  Creek,  near 
Green  lane. 

Battimore,  Md.—See  "Railroads." 

'I'«mt*»im»c>,  Pa. — State  Engr.  GuUck,  of  Phoenlx- 
vllle,  is  reported  to  be  taking  measurements  for  a 
bridge  which  is  to  be  built  in  this  city  by  the  State. 

/'(wodcna,  t'al.^-Clty  Engr.  T.  D.  Allin  Is  said  to 
be  making  surveys  for  the  proposed  boulevard  bridge. 

Columbiu,  O. — It  is  stated  that  the  Co.  Comrs.  will 
soon  aak^  bMa  for  constructing  2  viaducts  at  Cleve- 
land Ave.     Probable  cost,  $T5,UUU. 

Omaha,  A'e6.— The  citizens  of  the  6th  and  yth 
Wards  have  petltoned  the  Council  for  a  bridge  at 
.><eward  St. 

*>'«.  Louit,  Mo. — C.  D.  Mitchell  is  reported  to  have 
received  the  contract  to  construct  a  coal  shed  and 
bridge  at  Bissell's  Point,  for  !;21,70U. 

Portland,  Ore.— Press  reports  state  that  the  offi- 
cials of  the  Northern  Pacitic  R.  R.  Intend  bridging 
the  Willamette  River  at  Portland ;  also  the  Columbia 
River  at   Vancouver,  Wash. 

Appleton,  Wit. — It  is  stated  that  bids  are  about 
to  be  asked  for  a  stone  and  concrete  bridge  to  be 
built  at  John  St.  The  total  length  of  the  structure, 
between  abutments,  will  be  008  ft.  Probable  cost, 
»  40,000. 


Hyraciae,  H.  Y. 


"Miscellaneous." 


Ijuray,  Va. — Bids  will  be  received  by  the  Town 
Council  until  Aug.  25  for  constructing  a  steel  bridge 
across  Hawlubill  Creek.     T.  R.  Campbell,  Mayor. 

Chicago,  /IJ.— Bids  are  wanted  Aug.  23  for  repair- 
ing bridge  at  So.  Ashland  Ave.  V.  W.  Ulocki,  Comr. 
of  Pnb.  Wks. 

PAVING  AND  ROADMAKING. 

Atlantic  City,  S.  J. — It  is  stated  that  plans  have 
t>een  prepared  by  the  Com.  on  Highways  of  the  City 
CooDCll  for  the  construction  of  a  boulevard  60  ft. 
wide  along  Main  Are.,  from  Oriental  to  Atlantic 
Aves. 

The  Council  Is  considering  proposilions  from  the 
Pa.  R.  R.  Co.  relative  to  tbe  paving  of  Atlantic  Ave. 
Probable  cost  of  said  Improvement  |2SO,00U. 

Ue»  Moinet.  la. — The  city  i.'ounell  on  Aug.  ."•  vole<l 
to  pave  E.  12th,  Stb  and  Maple  Sts.,  with  asphalt. 

Hrii*e,  tdaliii.-~<l\\.y  Engr,  Chas.  II.  Irvin  writes 
that  it  is  proposed  U>  pave  a  portion  of  8th  St.,  8,333 
yds.,  prottably  with  brick. 

<  larUtn.  Pa. — Jas.  B,  Caldwell,  of  Ilrookvllle.  Is 
said  to  be  preparing  maps  and  drawings  for  the  pro- 
posed Improvement  of  Main  St.;  specifications  call 
for  7,000  cu.  yds.  of  gradtng,  li.OOO  sq.  yds.  of 
brick  paving  and  6,400  lln.  ft.  or  curbing. 

ptrrlKmoulh.  U.C\ty  Kner.  B.  (,'.  Bralt  writes 
that  the  contract  for  paving  E.  0th  St.  with  Ports- 
month  blo<.-k,  sand  filler,  combined  cement  curb  and 
gntter,  has  been  awarded  to  Kelley  Bros.,  Ports- 
mouth, at  80  cts.  for  paving  and  50  cts.  for  cnrb  and 
cutter;  total,  f  10,816. 


VUrtland,  O. — Bids  are  wanted  Aug.  20  for  supply- 
ing and  laying  cement  sidewalk,  as  required  In  this 
city  during  the  period  of  1  year;  also  for  stone  nag- 
ging for  1  year.     Chas.  P.  Salen,   Dlr.  of  Pub.   Wks. 

ri.  Dodyv,  la. — Local  press  reports  state  that  Sill 
St.  is  to  be  paved  with  asphalt. 

MoUnc,  III. — Press  reports  state  that  the  Council 
proposes  to  lay  9  blocks  of  brick  and  39  blocks  of 
asphalt  paving. 

I'auli,  Ind. — Bids  are  wanted  Sept.  1  for  the  con- 
struction of  certain  gravel  or  macadam  roads  In  Or- 
ange Co.     John  H.  Weeks,  Chmn.  Bd.  of  Co.  Comrs. 

.Vi  ir  Viirk,  A .  1'.  —Bids  are  wanted  by  the  Comr.  of 
the  Dept.  of  Correction,  Thos.  W.  Hynes,  until  Aug. 
28  for  furnishing  all  labor  and  materials  required  tor 
a  sidewalk  at  the  city  prison  tombs.  Amount  of  se- 
curity required,  $30,000. 

Ji-iDty  Cily,  A'.  J. — Bids  me  wanted  Aug.  19  for 
improving  I'lerce  Ave.,  the  estimates  call  for  2,215  »q. 
yds.  of  Belgian  paving,  1,170  ft.  of  curbstone,  3,U:iJ 
sq.  ft.  of  dagglng,  etc.  Geo.  T.  Bouton,  Clk.  Bd.  of 
Street  &  Water  Comrs. 

ChantOH,  la. — Press  reports  state  that  contracts 
will  be  let  Sept.  8  for  7  blocks  of  brick  paving. 

Itonn-,  A',  y. — The  contract  for  paving  W.  Embargo 
St.,  9,51M  sq.  yds.  asphalt,  with  Medina  curb,  has 
been  awarded  to  the  Warner-Qulnlan  Asphalt  Paving 
Co.,  Syracuse,  for  $20,297. 

t^trcalor,  III. — Contracts  will  soon  be  lel  for  alMiiit 
1  uille  of  brick  pavement. 

Ti-rn:    llatitt.    Ind. — City    Engr.    Ralph    11.    Sparks 
writes  that  bids  will  be  received  as  follows:  Improv- 
ing 9th  St.    until  Aug.   22;   for  alley   pavement   until 
.\ug.   27;   improving  4th   St.  until  Sept.   1;  Impiovlug 
Walnut  St.  until  Sept.  3. 

t'l.iiiiiitv.  Kan. — Bids  are  wanted  Aug.  18  (exteil 
slon  of  datej  for  paving  with  vitrified  brick  on  Main 
St.,  as  advertised  in  The  Engineering  Record. 

mutith  III  lid,  Ind, — Bids  are  wanted  Sept.  2  for  2ti.- 
572  sq.  yds.  of  brick  paving;  also  for  about  1>^  miles 
uf  pipe  sewers,  as  advertised  In  The  Engineering 
Record. 

Mobile,  Ala. — Bids  are  wanted  Aug.  28  for  appro.\i 
mately  19,000  sq.  yds.  of  bi;ick  paving  and  37,000  sq. 
yds.  of  asphalt  paving,  as  advertised  In  The  Engi- 
neering Record.  Paving  bonds  to  the  amount  of 
$200,000  have  been  sold  by  the  Council. 

Aaiiso*  Ctty,  Mo, — City  Engr.  Robt.  W.  Waddell 
writes  that  the  contract  for  repairing  asphalt  pave- 
ments on  numerous  streets  (bids  opened  Aug.  2)  has 
been  awarded  to  the  Barber  Asphalt  Paving  Co., 
Nelson  Bldg.,  at  $1.50  per  sq.  yd. 

.\iif  iork,  A.  y. — Bids  are  wanted  Aug.  20  for 
grading  Grand  Boulevard  and  Concourse  from  E.  161st 
St.  to  Mosholu  Parkway,  and  constructing  temporary 
roadways,  sidewalks  and  paths;  the  engineer's  esti- 
mates call  for  298,000  cu.  yds.  of  earth  excavation, 
402,000  cu.  yds.  of  rock  excavation,  603,000  cu.  yds. 
of  fllling.  14,600  cu.  yds.  of  selected  filling,  12,000  cu. 
yds.  of  dry  rubble  masonry  in  retaining  walls,  W.IOJ 
cu.  yds.  of  raudom  range  ashlar-faced  masonry  in 
retaining  walls,  26,500  lln.  ft.  foundation  piles,  3>J,500 
lin.  ft.  of  new  curbstone,  308,800  sq.  ft.  new  fiaggmg, 
14,000  sq.  ft.  old  flagging,  24,100  sq.  ft.  bridge  stone, 
128,000  sq.  yds.  macadam  In  roadways,  42,000  sq.  yds. 
macadam  in  bicycle  paths,  33,3(X>  sq.  yds.  paved  gut- 
ters, etc.  Bids  will  also  be  received  at  the  same 
time  for  regulating  and  grading,  setting  curbstone, 
fiugglng  sidewalks  laying  crosswalks,  building  ap- 
proaches and  placing  E.  179th  St.,  from  3d  Ave.  to 
Bronx  River;  the  engineer's  estimate  calls  for  11,5U0 
cu.  yds.  of  rock  excavation,  10,2(X)  lln.  ft.  new  curb- 
stone, 39,700  sq.  ft.  of  flagging,  etc.  Louis  F.  Haffen, 
Pres.  Boro.  of  Bronx. 

W'ushinijtun,  I).  V. — The  contract  tor  laying  cement 
sidewalks,  about  50,000  sq.  yds.  (bids  opened  Aug.  8) 
has  been  awarded  to  F.  M.  Kemp  &  Sons,  of  Middle- 
town,  O.,  at  $1.04  and  $1.11  per  sq.  yd. 

Hcllei've,  Pa. — Bids  will  be  received  by  Boro.  Secy. 
Jas.  Simeral  until  Aug.  19  for  grading,  paving  and 
curbing  portions  of  Keudell  St.,  Bayne,  Dawson, 
Mead  and  Washington  Aves.  John  McGrew,  Boro. 
Engr.,  12  N.    Diamond   St.,   Allegheny,  Pa. 

Lexinytun,  Mo. — The  Council  is  said  to  be  investi- 
gating the  subject  of  brick  paving. 

.St.  Paul,  Minn. — The  Assembly  Com.  on  Streets  has 
approved  the  final  order  for  macadamizing  Concord 
St.  on  the  west  side ;  a  sewer  is  also  to  be  laid,  at  an 
estimated  cost  of  $7,400,  on  Concord  St. 

The  Bd.  of  Pub.  Wks.  has  decided  to  pave  Ram- 
sey St.  from  7th  to  Pleasant  Ave.  with  asphalt. 

Indianapolis,  Ind. — Local  press  reports  state  that 
-Mayor  Bookwalter  will  have  the  Park  Bd.  prepare 
plans  for  I'leasant  Run  Boulevard,  Estimated  cost  of 
said  Improvement,  $100,000. 

The  Bd.  of  Wks.  has  adopted  resolutions  for  as- 
phalt roadway  with  brick  gutters  in  two  sections  of 
13th  St.  ;  also  for  resurfaclug  a  portion  of  Mass.  Ave. 
with  asphalt. 

at.  Clair,  Mich. — Bonds  to  the  amount,  of  $35,000 
for  paving  Front  St.  were  voted  at  the  recent  special 
election. 

Htcuhcnville,  O. — See  "Electric  Railways." 

Milwaukee,  Wis. — City  Engr.  O.  J.  Poetsch  writes 
that  the  contract  for  repaying  16th  St.  viaduct  (17,- 
400  yds.)  with  creosoted  pine  blocks  has  been  award- 
ed to  Jas.  O'Donnell,  of  Milwaukee,  at  $2.43  per  yd. 

The  contract  for  paving  a  portion  of  2d  Ave.  with 
Msphalt  Is  stated  to  have  been  awarded  to  the  West- 
ern Paving  &  Supply  Co.  at  $2.29  per  sq.  yd.;  total. 
$21,000. 

Atchigon,  Kan. — Thos.  Beattle,  of  Atchison,  is  re- 
ported to  have  received  a  contract  amounting  to  $96,- 
311  for  street  paving  and  culverts. 

Rome,  y.  Y. — The  contract  for  paving  W.  Embargo 
St.  with  sheet  asphalt  Is  stated  to  have  been  awarded 
to  the  Warner-Qnlnlan  Asphalt  Paving  Co.,  of  Syra- 
cuse, for  $20,297. 

WiTMmac,  Ind. — Daniel  H.  Fatout,  of  Indianapolis, 
is  reported  to  have  received  the  contract  for  20  miles 
of  gravel  roads  to  be  built  in  Monroe  Township  at 
$2,(»0  per  mile. 


*'«»  Franvisvo,  Cal. — The  estimated  cost  of  improv- 
ing 3d  St.  throughout  its  entire  length,  building  new 
gutters  and  paving  with  basalt  block,  is  placed  at 
¥90,000. 

Montreal,  Que. — The  Road  Com.  has  asked  the  Coun- 
cil for  $22,500  for  new  macadam  roads- and  permanent 
sidewalks. 

Neivark,  N.  J. — The  Street  Com.  of  the  Bd.  of 
Wks.  has  decided  to  ask  the  Council  for  $10,000  for 
repairing  Sussex  Ave. 

Chieago,  111. — Bids  will  be  received  by  the  Bd.  of 
Local  Improv.  until  Aug.  19  for  paving  with  re- 
pressed vitrified  brick,  asphalt,  crushed  granite  and 
granite  block,  on  portions  of  numerous  streets.  An- 
drew M.  Lynch,  Pres. 

Toledo,  O. — Bids  are  wanted  Sept.  8  for  paving  a 
portion  of  Bancroft  St.  with  various  kinds  of  block 
on  a  6-ln.  concrete  foundation,  or  with  asphalt  block 
on  present  sand  foundation.  Bids  will  also  be  re- 
ceived at  the  same  time  for  paving  a  portion  of  Cur- 
tis St.  with  various  kinds  of  block  on  a  6-ln.  concrete 
foundation,  or  an  8-in.  sand  foundation,  or  with  as- 
phalt block  on  a  6-in.  gravel  or  broken  stone  founda- 
tion.    Chas.  H".  Nauts,  City  Clk. 

Decatur,  III. — An  ordinance  has  been  passed  pro- 
viding for  the  paving  of  W.  Main  St.  at  an  estimated 
lost  of   $22,300. 

South  Bend,  Ind. — The  Bd.  of  Pub.  Wks.  has 
passed  resolutions  authorizing  the  paving  with  brick 
of  portions  of  Monroe  and  Bridge  Sts. 

Jersey  City,  N.  J. — Local  press  reports  state  that 
plans  for  a  boulevard  along  the  New  Jersey  bank  of 
the  Hudson  River  north  from  Fort  Lee  have  been 
lompleted  by  the  Palisades  Comn. 

Duquesne,  Pa. — Local  press  reports  state  that  John 
\\'.  Spearing,  of  Duquesne,  received  brick  paving  con- 
tracts as  follows :  N.  1st  St.,  at  $6,745  ;  3d  St.,  for 
$7,966  ;  4th  St.,  for  $9,600  ;  and  S.  5th  St.,  for  $11, 
257.  It  is  stated  that  a  total  of  over  1,020,000  bricks 
will   be  required  for  this  work. 

Cincinnati,  O. — Bids  will  be  received  by  the  Bd.  of 
I'ub.  Service  until  Aug.  25  for  improving  a  portion  of 
i;nright  Ave.  by  grading,  curbing  and  paving  the 
roadway  with  brick  and  constructing  the  necessary 
culverts  and  drains.     Geo.   F.   Holmes,  Clk. 

The  lowest  bid  received  for  paving  with  granite  ou 
Kggleston  Ave.  is  said  to  have  been  from  F.  H.  Kirch- 
uer  &  Co.,  at  $114,053. 

The  Bd.  of  I'ub.  Service  has  instructed  the  City 
Engr.  to  prepare  estimates  and  specifications  for  as- 
phalt paving  on  Bremen  St.  from  12th  St.  to  Flndlay. 

lloboken  N.  J. — It  Is  stated  that  bids  will  be  re- 
ceived until  Aug.  27  for  regulating,  grading  and  re- 
paving  with  Belgian  blocks  on  Jackson  and  Adams 
Sts.      John  Haggerty,   City  Clk. 

Charleston,  W.  Va. — It  is  stated  that  bids  are 
wanted  Aug.  26  for  $70,000  street  improvement  tionds. 

Williamsport,  Pa. — Bids  will  be  received  by  tbe 
Highway  &  Sewer  Com.  of  the  Councils  until  Sept.  5 
tor  paving  with  brick,  asphalt  or  wooden  blocks  on  a 
concrete  foundation  (in  all  about  1,970  sq.  yds.)  on 
Park  and  W.  3d  Sts.  ;  also  for  laying  a  wearing  sur- 
face of  vitrified  brick  on  the  old  macadam  foundation 
on  portions  of  several  streets,  in  all  about  2,875  sq. 
yds.      F.   A.  Snyder,  City   Engr. 

Inlet,  N.  Y. — Bids  will  be  received  by  the  Bd.  of 
Highway  Comrs.  until  Aug.  26  for  building  a  road 
from  Eagle  Bay  to  Inlet.     F.  N.  Kirch,  Chmn. 

Moryantown,  W.  Ta. — It  is  stated  that  bids  are 
wanted  Aug.  20  for  about  3,500  sq.  yds.  of  paving. 
.M.  T.  Shisler,  Recorder. 

North  Baltimore,  O. — It  is  stated  that  bids  are 
wanted  Sept.  1  for  completing  South  Main  St.  im- 
provement by  paving  with  brick.  Jay  Radebaugb, 
Village  Clk. 

Areola,  III. — It  is  stated  that  bids  are  wanted  until 
Sept.  25  for  7,290  sq.  yds.  of  brick  pavement  on  a 
concrete  foundation.     Thos.  Monahan,  Mayor. 

Sault  Ste.  Marie,  Mich, — See  "Water." 

Norfolk,  Ta, — This  city  proposes  to  issue  $15,000 
bonds  for  street  paving  purposes. 

Loyan,  O. — At  a  recent  special  election  it  was 
voted  to  issue  bonds  for  street  paving  purposes. 

Mechanieville,  N,  Y, — The  contract  for  paving  Main 
and  Railroad  Sts.  with  vitrified  block  is  reported  to 
have  been  awarded  to  Mooney  &  Kellam,  of  Troy, 
the  lowest  bidders,  as  follows :  Pavement,  per  sq.  vd„ 
$1.84  ;  6xl2-in.  granite  curbing  and  circulars,  per  lin. 
ft.,  73  cts, ;  6xl2-in.  granite  header  curbing,  per  ft., 
50  cts. :  5xl6-in.  bluestone  curbing  and  circulars,  85 
cts.  per  ft. ;  5x1 6-ln.  bluestone  header  curbing,  per  ft.. 
62  cts. ;  extra  concrete  under  railroad  strip,  per  yd., 
$5.50 ;  extra  excavating  under  railroad  strip,  per  yd., 
55   cts. 

East  Grand  Forks,  Minn. — Recorder  Henry  Harm 
writes  that  the  following  bids  were  opened  Aug.  5  for 
about  33  blocks  of  paving:  a,  sandstone  pavihg ;  b, 
granite  macadam  ;  c,  slate  macadam  ;  d,  granite  curb- 
ing ;  e,  comblntion  curb  and  gutter ;  /,  sandstone  curb- 
ing ;  y,  pine  curbing :  Chas.  D.  Ray,  Chicago,  111.,  a 
$2.53,  6  $1.48,  d  $1,  e  83  cts.,  f  78  cts..  ^  35  cts. : 
P.  H.  Thornton,  St.  Paul,  a  $2.46,  b  $1.46.  c  $1.39 
(awarded),  e  75  cts..  f  72  cts.,  y  23  cts.;  Fielding  & 
Shepley,  St.  Paul,  b  $1.43,  c  $1.41,  e  80  cts.,  /  75  cts.. 
y  25  cts,  ;  P.  McDonald,  Duluth.  a  $2.35,  b  $1.4.". 
($1.25  for  cedar  block  paving),  d  $1,  e  $1,  /  68  cts.. 
y  34  cts. 

Carry,  Pa. — City  Engr.  Neviii  R.  Dickson  writes 
that  the  contract  for  16,000  sq.  yds.  of  brick  paving 
has  been  awarded  to  the  Park  Paving  Co.,  of  Roches- 
ter, Pa.,  at  $1.88  for  paving,  $30  for  catch  basins, 
total  $30,209.  Other  bids  received  were  as  follows: 
Chas.  H.  Bartow  Columbus,  O.,  bid  $1.95  for  Mack 
wire  cut  brick,  $1.96  for  Mack  repressed  block  and 
$2.01  for  Mack  repressed  brick;  totals.  $.'$1,344,  $31.- 
504  and  $32,304,  respectively.  Rosser  &  Maloney, 
Bellaire,  O.,  bid  $1.95  for  Mack  block  and  $2.05  for 
Mack  repressed  brick;  totals,  $31,423  and  $33,023. 
Mahoney  Bros.  &  Gardner,  Jamestown,  N.  Y.,  bids 
$1.94  for  Jamestown  wire  cut  brick,  $2  for  Jamestown 
block,  $2.03  for  Mack  wire  cut,  $2.04  for  Mack  block 
and  $2.09  for  Mack  repressed;  totals,  $31,255  to 
$33,440. 
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Uautini.  II. — Bids  are  wanted  Sept.  5  tor  paving 
with  brick  or  asphalt  and  furnishing  and  setting  curbs 
on  5th  St.  Estimated  quantities.  7.040  sq.  yds.  ot 
paving.  2.900  lin.  ft.  of  straight  curb,  etc.  J.  E. 
Glmperllng,  I'res.  Bd.  City  Affairs. 

mew  Brighton,  S.  I.,  N.  Y. — The  following  bids  tor 
granite  block  paving  were  opened  Aug.  8  by  Geo. 
Cromwell,  Richmond  Boro.  Pres.,  only  the  largest 
items  being  stated  :  A,  .Tohn  E.  Donovan  :  li,  Michael 
I''itzgeraid  ;  C,  James  P.  (iraham  ;  D,  .loseph  Johnson  ; 
E,   Cunningham  &  Kearns  : 

Jersey  St.,  from  Richmond  Terrace  to  5th  St. 
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Award  recommended  to  lowest  bidder  in  each  case. 

'Sew  Brighton,  S.  J.,  N.  Y. — The  following  bids  for 
aNphait  and  granite  block  paving  were  opened  Aug.  8 
liy  Geo.  Cromwell,  Pres.  Richmond  Boro.,  only  the 
largest  items  and  the  totals  being  given  :  A.  John  E. 
Donovan  ;  B,  Uvalde  Asph.  Pavg.  Co. ;  C,  Barber  Asph. 
Pavg.  Co  : 

Richmond    Road,    from    Vanderbllt    Ave.    to    Summit 
South  of  Clove  Ave. 
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Award  recommended  to  lowest  bidder  in   each  case. 

Miir  York.  A'.  Y. — The  Barber  Asph.  Pavg.  Co.  has 
lieen  awarded  4  contracts  for  asphalt  paving,  accorti- 
ing  lc>  bids  opened  by  Louis  F.  Haffen,  Bronx  Boro. 
Pres..  on  .\ug.  4.  as  follows:  A,  Continenlal  Asph. 
Pavg.  Co.;  li.  Barber  Asph.  Pavg.  Co.;  C.  Century 
Conslu.  Co.;  II.  Asph.  Constn.  Co.;  E,  Sicilian  Asph. 
I'avg.  Co.  : 

Forest  Ave.,  from  Westchester  Ave.  to  Home  St. 
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Intersection  of  Washington  Ave.  and  161st  St. 

SS  ro-o  2  5  SC  _: 

■o  -92  .  aoi"  fc"=  « 

S  -«.  o,,^  o«  o 

B $1.28  $4.38  $.79  $7,777 

0 1.40  5.25  .90  8,787 

D. 1.90  6.00  .90  11,050 

Washington   Ave.,  from  3d  and  159th  St.  to  Pelham. 

a  o  -2  •°'*' 

I  ^-  SS^         ||  5 

A $1.30  $5.25  $.25  $151,152 

B 1.28  .       4.38  .18  138,043 

C 1.27  5.15  .35  150,948 

D 1.90  6.00  .30  200,210 

POWER   PLANTS,   GAS  AND   ELECTRICITY. 

Ifew  York,  N.  Y. — The  Mayor  has  approved  the  issue 
of  $200,000  bonds  for  the  construction  ot  a  new  heat- 
ing and  lighting  plant  for  the  American  Museum  of 
Natural   History. 

Jackson.  Miaa. — F.  J.  Butler,  of  Greenville,  is 
stated  to  have  secured  the  contract  for  constructing 
an  electric  power  plant  at  the  new  Capitol,  for  $36,- 
020. 

Ladysmith,  Wis. — The  Coancll  la  stated  to  have 
granted  the  Ladysmith  Light  &  Power  Co.  a  10-year 
electric  light  franchise.  Work  on  the  plant  will  be- 
gin at  once. 


Aberdeen.  S.  D. — Thos.  Baker,  Jr.,  and  others,  of 
Fargo,  N.  D.,  are  reported  to  have  petitioned  for  a 
franchise  for  an  electric  light  and  power  plant. 

Edwardville,  III. — The  J.  B.  Bennet  Electric  Co., 
which  is  reported  to  have  recently  received  a  fran- 
chise for  lighting  this  city,  has  purchased  a  site  In 
the  East  End,  near  the  Henrietta  coal  mine,  where 
it  is  said  its  power  plant  will  be  located. 

Huuldcr,  Colo. — The  City  Council  is  stated  to  have 
awarded  to  the  Boulder  Electric  Light  &  Power  Co., 
whose  contract  for  lighting  the  city  does  not  expire 
until  next  May.  a  contract  lor  10  years  from  May  1. 
1903,  tor  lighting  the  city  at  the  rate  of  $100  a  year 
per  arc  light.  It  Is  stated  that  the  company  will  ex- 
pend about  $40,000   in   improvements. 

Mercer,  Pa. — L.  W.  Orr,  Jas.  D.  Emery,  and  others, 
have  asked  for  a  franchise  to  construct  an  electric 
light  plant. 

Lancaster,  Pa. — The  Council  has  granted  John  L. 
Dunn  &  Co.,  of  Wilkesbarre,  to  be  known  as  the  Lan- 
caster Steam  Htg.  Co.,  a  franchise  to  lay  and  main- 
tain a  system  of  pipes  In  Lancaster  to  supply  private 
consumers  with  steam. 

Knoxville,  Tenn. — The  Knoxvllle  Water  Power  Co., 
which  is  reported  to  have  been  recently  Incorporated 
to  dam  the  Little  Tennessee  River  30  miles  above 
Knoxville,  and  generate  power  to  supply  electricity  to 
(he  entire  East  Tennessee,  has  been  organized,  with 
Chas.  H.  Treat,  Pres.,  and  H.  O.  Reed,  Secy.,  both 
of  N.   Y.    City,    N.   Y. 

Tiffin,  0. — The  Logan  Natural  Gas  Co.  is  stated  to 
have  secured  franchises  in  Tiffin  and  Carey. 

Itinneaoolis,  Minn. — It  is  stated  that  about  $100,- 
000  will  be  expended  by  the  Minneapolis  Electric  Co. 
in  improvements  on  the  building  at  15  8th  St.  S. 
Two  stories  will  be  added  and  storage  batteries  to 
Increase    the    H.-P.    to   4,000    will    be    put   in. 

Ft.  Waytie.  Ind. — The  Ft.  Wayne  Electric  Light  & 
Power  Co.  has  been  Incorporated,  with  a  capital  of 
$500,000,  by  Edw.  R.  Coffin.  Wm.  P.  Bonbright  and 
others.  It  is  the  intention  of  the  company  to  8ui)ply 
electrical  current,  steam,  hot  water  and  gas  to  con- 
sumers in  and  near  Ft.  Wayne. 


Minn. — The  City   Couucil   Is  Htated  to   have 
.  W.   Steed  a  franchise   for  an   incandescent 


Anoka. 
granted  ,1 
system. 

.Uemphix.  Tnin. — The  CltizeUH'  Gas  &  Electric  i^ight 
Co.  has  been  incorporated,  with  a  capital  of  $100,- 
000,  by  Dr.  J.  H.  Stolpcr,  Percy  H.  Pat  ton,  and 
others,  for  the  establishment  and  operation  of  works 
for  the  manufacture,  distribution  iuul  sale  of  gas 
and   electrics  current  for  light,  heat  ami   power. 

Itiiird.  Ca^-— The  San  Francisco  C<'nsliMii-lion  Co.. 
San  Francisco,  and  Geo.  \\.  Ekier.  45.",  Valencia  St.. 
San  Francisv.'o,  are  stated  lo  have  secured  the  con- 
tract for  constructing  a  dam  across  McCloud  River 
about  20  miles  from  Baird.  for  the  McClond  River 
IClectrlc  I'ower  Co.  ;  probal)le  cost,  $500,000. 

.sea  CHff.  L.  I.,  jY.  1'. — The  Bd.  of  Tnis.  is  stated 
to  have  granted  a  franciiisc  tor  lighting  Sea  Cliff  lo 
the  Roslyn  lOlcctric  Light  &  Power  Co. 

titorm  Lake,  la. — A.  W.  Unger  is  staled  to  have  pe 
tltloned  the  Council  for  a  franchise  for  a  gas  plant. 

Danscillv.  N.  Y. — The  .Mill  Creek  iOlectric  Light  •& 
Power  Co.  has  been  incorporated  by  I'\  A.  Owens,  \V. 
J.  Bcecher,  and  others.  It  is  stale<i  that  It  is  pro- 
pose<i  to  utilize  the  water  of  Hlg  Mill  t'rcek  between 
i'erkinsville  and  Dansvllle  ntid  erect  and  equip  a 
plant  to  furnish  Danville  with  electricity. 

Orillia,  Out. — See  "Water." 

Xtir  Orletiits.  La. — Local  press  rep<,rts  slate  that 
the  City  Cniincil  on  Aug.  .",  accept*'d  tln'  bl<i  of  Her- 
bert .\."  Bnlt-ird.  of  Clnciunnli.  o..  for  Hie  construc- 
tion of  ihe  municipal  electric  light  plant,  for  $1,- 
3l>!l,(Hio. 

Tacuiiia,  Wash. — City  Engr.  Norton  L.  Taylor 
writes  that  the  following  bids  were  opened  July  30 
for  lighting  the  city  for  the  next  5  years  :  a,  price  per 
Kw.  hour  for  alternating  current ;  ft,  price  per  Kw. 
liour  for  direct  ctirrent :  Tacoma  Ry.  &  Power  Co., 
Tacoma,  a  .895  cts.,  h  .97  cts.  ;  'I'acoina  t  ataract  Co., 
Tacoma,  a  .84  cts..  6  .94  cts.  (awarded).  Estimated 
consumption  for  year  ending  Aug.,  1903,  3,200,000  Kw. 

Vamphellsville,  Ky. — See   "Water." 

Fayctteville,  N.  C. — Bids  are  desired  by  this  city 
on  an  electric  light  plant  of  50  arc  lights  and  3,000 
incandescent  lights.  N.  B.  Alexander,  Chmn.  Light 
Com. 

Alton,  III. — The  Alton  Electric  Ry.  Co.  will  extend 
its  gas  mains  several  miles.     J.  F.   Porter,  Pres. 

Warrenton,  Pa. — The  Virginia  Electrical  Construc- 
tion Co.  Is  stated  to  have  secured  the  contract  for 
the  Installation  of  a  $28,000  electric  plant  at  War- 
renton,  Va.,  for  the  Warrenton   Electric  Co. 

Charlotte.  Mich. — The  Council  is  reported  to  be  In- 
vestigating the  advisability  of  installing  an  electric 
light  plant  in  connection  with  the  water  works. 

Pennyrove,  JV.  J. — See  "Water." 

Lancaster.  N.  Y. — The  Laucaster-Depew  Natural 
Gas  Co.  has  been  incorporated,  with  a  capital  of 
$100,000,  to  manufacture  and  produce  gas  for  light- 
ing purposes  In  Cheektowaga,  Lancaster  and  Am- 
herst. Directors:  J.  W.  Stearns,  of  Akron;  Frank 
D.  Smith,  of  Sprlngvllle,  Lawrence  P.  Meyer,  ot 
Bowmansville.  and  others. 

Cleoviiiioirn.   Del. — See    "Water." 

Emporia.  Kan. — Contracts  for  machinery  for  the 
electric  light  plant  are  stated  to  have  been  awarded 
as  follows:  machinery,  to  the  General  Electric  Co., 
Schenectady,  N.  Y.,  $12,240;  boiler,  to  Fairbanks, 
Morse  &  Co.,  St.  Paul,  Minn..  $2,47.5,  and  heater  to 
the  E.   G.  T.  Colles  Co.,  for  $805. 

Sliokunv,  Wash. — The  Stockholders  of  the  Wash 
ington  Water  Power  Co.  are  stated  to  have  ratified 
an  Increase  In  the  capital  from  $2,000,000  to  $2,600,- 
000.  The  Increase  Is  tor  improvements  here  and 
extending  the  power  line  into  the  Coeur  d'AIenes. 
It  is  estimated  that  the  total  cost.  Including  the 
line  Into  Idaho,  will  be  $475,000.  T.  B.  FIsken, 
Supt.,  Spokane. 


Charles  City.  la. — The  citizens  are  stated  to  have 
voted  Aug.  8  to  grant  a  franchise  to  the  Charles  City 
Electric  Light  &  Htg.  Co. 

Mor/olk.  ya. — A  charter  has  been  granted  to  the 
People's  Light  &  Power  Co.  to  acquire  real  estate, 
to  construct  and  ojierale  suitable  works  and  ma 
chlnery  for  the  manufacture  and  sale  of  electricity 
for  power  and  Illumination;  capital.  $50,000.  John 
G.  Tllton.   Pres.;  A.  Brooke  Taylor,  Secy. 

Stuttgart,  Ark. — .See   "Water." 

Blue  Ridae,  Oa.— City  Clk.  J.  II.  Davis  writes  thai 
this  city  proposes  to  construct  an  electric  light  plant 
at  a  cost  of  $15,000. 

ELECTRIC   RAILWAYS. 

Ktoekton,  i'al. — II.  H.  Griffith.  Local  Supt,  of  Hie 
Alameda  &  San  Joaquin  R.  R.  Co.,  Is  stated  to  have 
petitioned  the  Bd.  of  Superv.  for  a  franchise  over 
several  county  roads  runnl-ng  Into  Stockton. 

Cleveland.  0.-~A  press  report  slates  that  Ihe 
Northern  Ohio  Traction  Co.  Is  planning  to  expend 
about  $250,000  for  Improvements  to  Its  system.  Part 
ot  the  road  will  be  double  tracked  and  new  bridges 
will  be  constructed  over  the  gorge  of  Cuyahoga 
Falls. 

Hanta  Maria.  Cat. — W.  W.  Barnes  and  J.  T.  Cuff 
man,  ot  Sonoma,  are  stated  to  have  petitioned  the 
Bd.  of  Superv.  for  a  franchise  tor  an  electric  railway 
in  Santa  Maria. 

Lansinn.  .Mich. — it  is  stated  Ihat  the  management 
ot  the  Michigan  Suburban  R.  R.  has  decided  to  equip 
Its  lino  between  this  city  and  St.  Johns  with  elec- 
tricity. 

lihrood,  Ind. — The  Lake  Erie  &  Western  It.  R.  Co. 
Is  stated  to  have  decided  to  construct  an  electric 
railway  from  Elwood  to  Indianapolis  and  Nobles- 
vUle.     E.  A.   Handy,   Ch.   Engr.,  Cleveland,  o. 

.\r«-  York.  M.  Y. — The  Bd.  of  Aldermen  has  gianleil 
the  Union  Ry.  Co.,  of  N.  Y.  City,  a  franchise  to  ex- 
tend Its  line  on  several  streets  and  over  Central  or 
Macomb's  Dam   Bridge. 

liichmond.  X.  I..  A.  )'.  The  Richmond  St.  Ky.  (i,.. 
ot  Richmond,  has  been  Incorporated,  with  a  capital 
ot  $190,000,  to  operate  the  electric  railway  formerly 
controlled  by  the  Staten  Island  Electric  By.  Co.  Jas. 
F.  Leavy,  ot  Brooklyn,  and  John  B.  Summerfleld,  of 
Queens  Boro.,  are  among  Ihe  directors. 

NioMj-  I'ilii.  la.  W.  .\1.  Jones,  of  Lafayeile.  lui.. 
is""  rvporled  interested  in  the  construction  of  an  efpi:- 
tric  railway  between  Sioux  Clly  and  Omaha,   .Neb. 

Fmtliis.  I'a.  -'I'iie  I'erkiotm'M  'l"rH<'tion  Co,  Is  re 
ported  to  be  securing  a  right  r>f  way  for  its  proposed 
line  of  .'{0  miles  from  l-Imaus  to  Coliegevllle.  Hugh 
E.  Crllly,  of  Allentown,  and  Frank  Reeder,  of  Eaafon, 
arc  among  the  directors. 

I'ivliiii.  ()»/. — M.   R.   .\lllsoii.  and  oliieis.  of   Picton, 
are   stated   to  have  secured  a  franchise   for  the  con 
strnctioii  of  a  street  railway. 

Sharon,  Pa. — The  Council  is  stated  lo  have  granterl 
the  East  End  St.  Ry.  Co..  of  .Siiiiron,  a  right  of  way 
over  cerlain  streets. 

Dliaira.  la.-  V.  1'.  Hold  ^iiiil  I'.  V.  Keatuil.  of  Day 
eiiport,  are  reported  inteiesli'ii  in  Ihe  coustrncllon  of 
an  electric  railway  from  t)tiawii  lo  Sioux  City. 

MiirrUt'Hrn.  Ind. — ("lias.  L.  Henry,  representing  llie 
Rnshville  &  Indianapolis  Ry.  O.,  Is  stated  to  have 
secured  a  franchise. 

.\nt,itKtu.  Me. — Articles  of  association  haye  been  ap- 
proved by  the  Slate  It.  U.  Coiiin.  for  90  miles  ot  elec- 
tric riiiiway  by  the  Me.  &  N.  H.  Ry.  Directors;  Geo. 
B.  .lames,  of  Boston:  A.  Crosby  Kennett,  Conway, 
N.  H.;  Edw.  R.  Hastings,  Fryeburg,  Me.,  and  others. 
i:apltal,  $400,000.  Percy  Richardson,  ot  Portland,  is 
making  surveys. 

Sherman,  Tes. — Geo.  Murphy.  N.  B.  Birge  and 
others  have  petitioned  the  Council  tor  a  franchise. 

Mt.  Vernon.  <). — Dr.  J.  F.  Shrontz  is  reported  in- 
terested 111  the  constructl^rn  of  an  electric  railway  be- 
tween Mt.  Vernon  and  Newark,  b.v  way  of  Gambler 
and  Martliisburg. 

IjOS  .infieles.  Cal. — Bids  are  wanted  by  the  City 
Clk.  until  Sept.  8  for  electric  street  railway  fran- 
chise, commencing  at  point  on  Pasadena  Ave.  and 
Marnilon  Way,  thence  along  Ave.  63  to  Its  Intersec- 
tion  with   Elgin   St. 

Phelps.  N.  Y. — The  Town  Trus.  are  stated  to  have 
granted  a  franchise  to  the  Rochester  &  Eastern  Rapid 
Transit  Co.     A.  L.  Parker,  Mgr.,   Rochester. 

Salamanca,  A.  1 . — The  Salamanca  &  Little  Valley 
Traction  Co.  Is  stated  to  have  petitioned  for  a  fran- 
chise to  build  a  trolley  line  from  the  S.  &  B.  Junc- 
tion of  the  Buffalo,  Rochester  &  Pittsburg  R.  R., 
through  Salamanca  and  on  to  Little  Valley,  a  dis- 
tance of  about  14  miles. 

Eaton,  O. — It  is  stated  that  the  extension  ot  the 
line  ot  the  Dayton  &  Western  Traction  Co.,  from 
Eaton,  0..  to  Richmond,  Ind.,  will  be  built  before 
the  end  of  the  coming  winter.  V.  Winters,  Mgr., 
Dayton. 

Illuefleld.  W.  Va. — The  Clly  Council  is  stated  to 
have  granted  V.  V.  Carter  a  franchise  for  an  electric 
railway. 

Ephrata,  Pa. — The  Farmers  Mutual  Electric  Ky.  Co. 
Is  stated  to  have  been  organized  to  construct  an  elec- 
tric railway  from  Ephrata  to  Lincoln.  Thos.  A. 
Wlllson  Is  reported  Interested. 

Pittslivri/.  Pa. — Contracts  are  stated  to  have  been 
awarded  by  the  Pittsburg,  McKeesport  &  Connells- 
vllle  Ry.  Co.  to  Jas.  Stewart  &  Co.,  Second  Natl. 
Bank  Bldg.,  for  the  erection  of  3  car  bams,  a  ma- 
chine shop  and  warehouse  aud  about  6  sub-power 
stations  to  be  located  at  various  points  along  the 
line;  total  cost  ot  buildings  will  be  about  $150,000  and 
work  on  their  construction  will  be  started  at  once. 

North  {duiiix.  .l/«.s«. — The  State  R.  R.  Comrs.  are 
stated  to  have  granted  the  Hoosac  Valley  St.  Ry.  Co. 
permission  to  Increase  Its  capital  from  $100,000  to 
$400,000,  to  be  used  tor  improving  and  extending  the 
line.     W.  T.  Nary,  Mgr.,  North  Adams. 
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WaUonrille.  i-al.—W.  3.  RoRers  Is  stated  to  have 
petitioned  tlie  Superv.  for  a  franchise  for  an  electric 
rmllwar  from  WatsonvUle  to  Camp  Goodall. 

HUnlniiriltr.  O. — The  .steulwnvllle.  Mingo  &  Ohio 
Traction  Co.  is  stated  to  have  secured  a  franchise  to 
build  a  direct  line  Iwtweeu  SteubenvlUe  and  Mingo. 
i>  along  the  pike  road,  a  distance  of  3  miles,  ilefore 
the  road  is  i-onstrucled.  it  is  reported,  the  company 
must  expend  $2tHi.00O  on  a  masonry  road  to  supi>ort 
its   roadbed. 

KaHta*  Cil».  iln. — The  Kansas  City.  Forest  Hill  & 
Swope  Park  Ry.  Co.  Is  stated  to  have  petitioned  the 
Co.  Comrs.  for  a  franchise  over  the  county  roads. 

llai«»rille.  Pa. — Ordinances  are  stat«i  to  have  been 
introduced  in  the  Boro.  Councils  of  MarysvIUe  and 
Duncannou  granting  franchises  to  the  Perry  County 
St.  Ry.  Co.  The  company  is  reported  to  have  se- 
cured a  charter  for  an  electric  line  to  connect  these 
two  places. 

Etktun.  Jill.— The  City  Council  is  stated  to  have 
granted  the  Kent-Cecil  Light.  Power  &  Ry.  Co.  a 
franchise  to  build  and  operate  a  trolley  line  in  Llk- 
lon.  E.  A.  Tennis,  of  Philadelphia,  Pa.,  and  H.  M. 
McCullough,  of  Elkton,  are  among  the  Incorporators. 

rhr^liituiru.  .Mil. — The  Co.  Comrs.  are  slated  to 
have  granted  the  Baltimore  &  Chestertown  Ry.  Co. 
a  fnmchlse  to  construct  an  electric  railway  from 
Chestertown  to  Tolchester  and  Rock  Hall. 

l/oH/rxil.  Vm(. — it  is  stated  that  the  .Montreal  St. 
Ky.  Co.  will  extend  the  eastern  portion  of  the  Notre 
Dame  St.  line  to  Longue  Pointe.  a  distance  of  about  3 
miles.     F.   L.  Wanklyn,   Gen.   Mgr.,  Montreal. 

Ltxitmlon.  N.  c. — .\  charter  i»  stated  to  have  been 
granted  to  the  Lexington  &  Columbia  Electric  St.  Ry. 
«'o .  whiiLi  proiMises  i.>  own  and  operate  an  electric 
street  railway  Hue  between  Columbia  and  Lexington, 
a  distance  of  about  12  miles.  Alfred  J.  Fox,  Pres. ; 
J.   E.  Kaufman,  Secy. 

Otufto.  .V.  1'. — The  Rochester  &  ICastern  Rapid  By. 
Co.  Is  stated  to  have  secured  a  franchise  through 
the  town.     A.  L.  Parker,  Mgr.,  Rochester, 

Leiritbiify.  I'u. — The  Lewlsberry  &  llarrlsburg 
Traction  Co.  Is  stated  to  have  secured  a  right  of 
way  from  Lewlsberry  to  New  Cumberland,  a  dis- 
tance of  7  miles. 

WathtHyton.  X.  J. — The  Council  Is  stated  to  have 
granted  a  franchise  to  the  Bastou  &  Washington 
unction  Co. 

hi.  Wayne.  Iiul. — The  Ft.  Wayne.  Van  Wert  & 
I,ima  Traction  Co.  has  been  Incorporated,  with  a 
capital  of  *2,000,UOO.  Henry  C.  Paul,  of  Ft.  Wayne: 
Jas.  .Murdock,  of  Lafayette,  and  D.  J.  Cable,  of 
Lima,  are  among  the  incorporators.  Mr.  Cable  Is 
stated  to  have  secured  a  private  right  of  way  be- 
tween the  cities  named,  with  a  franchise  to  Bryan 
and  Hicksvllle,  O. 

\eie  llochellc,  -V.  1'. — The  City  Council  Is  stated  to 
have  granted  a  franchise  to  the  Westchester  Electric 
Ry.  Co.  to  extend  its  line  on  Webster  and  May- 
flower Aves. 

MUhiaan  City.  hid. — The  Chicago  &  South  Shore 
Ry.  Co.  is  stated  to  have  petitioned  the  Council 
for  a  franchise. 

Oueitla.  .V.  1'. — The  Oneida  Ky.  Co.  is  stated  to  have 
nied  with  the  Secy,  of  State  a  certificate  authoriz- 
ing the  extension  of  Its  line  from  Oneida  to  Sulli- 
van, through  Lenox  and  Canastota,  a  distance  of  8 
miles.     U.  Leggett,   Supt.,  Oneida. 

Lafauette,  La. — The  CItv  Council  Is  stated  to  have 
granted  the  Mcllhenny  Electric  Ry.  Co.  right  of  way 
through  several  streets. 

Killiniily.  Conn. — The  State  K.  if.  Comrs.  are  stated 
to  have  approved  the  construction  plans  of  the 
Danlelson  &  Norwich  St.  Ry.  Co.  for  an  extension 
of  Its  line  from  Klllingly,  through  Falls  Brook  to 
Central  Village. 

(lalenliurn.  III. — The  Council  is  stated  to  have 
granted  a  franchise  to  the  Galesburg  &  Oneida  Elec- 
tric St.  By.  Co. 

7'rxaiJriiiMi.  Ter. — The  Texarkana  Traction  Co.  Is 
stated  to  have  been  organized,  with  a  capital  of 
*100,000,  by  E.  J.  Spence  and  T.  W.  Crouch,  of  St. 
Lonla,  Mo.,  and  J.  S.  Trltle  and  R.  W.  Rodgers,  of 
Texarkana,  to  construct,  equip  and  operate  a  street 
railway  In  Texarkana,  Tex.,  and  vicinity. 

ft.  Wiirlh.  7VJ-. — The  Citizens'  Klectric  Ry.  Co.  I.s 
about  to  petition  the  Council  for  a  franchise.  Col. 
J.  T.  Vo88  is  reported  interested. 

Cincinnati,  It. — The  Cliuinniiti.  .Miiford  &  Kaslein 
Traction  Co.,  of  CInclmiatI,  has  been  Incorporated, 
with  a  capital  of  $10,000.  by  Sumner  B.  Day,  Geo.  H. 
i.'hamberlain  and  others,  to  construct  an  electric 
railway  from  the  end  of  the  line  of  the  Cincinnati 
Traction  Co.  in  Eastern  Ave.,  through  Terrace  Park 
to  Miiford. 

RAILROADS. 

Lo9  .InyeU-n.  I'al. — The  Ludlow  &  Soutliern  R.  R. 
Co.  U  reported  incorporated,  with  a  capital  of  (25,- 
000.  Chas.  WIer  and  Walter  Rose,  of -Los  Angeles, 
are  among  the  dlre<'tor8. 

7*«/;owi«,  i\  fiMli.-  -,\  press  rei>«»rt  stales  that  the 
Great  Northern  Ry.  (J.  J.  Hill,  Pres.  St.  Paul,  Minn.) 
and  the  Northern  Pacific  Railway  (W.  L.  Darling, 
Chief  Eyngineer,  St.  Paul,  Minn.)  will  expend  about 
<3,000,0U0  In  improvements,  including  double  tracks 
from  Tacoma  to  Seattle  and  Everett,  a  total  distance 
of  70  miles,  and  new  stations  at  Tacoma  and  Seattle. 

Knoxcllle.  Tenn. — The  contract  for  the  construe- 
UoD  of  the  Knoxvllle,  La  FoUette  &  Jelllco  R.  R.,  the 
Loolsrllle  &  Nashville  extension  Into  Louisville  from 
La  Follette  to  Beaver  Ridge,  near  Knoxvllle,  28 
miles.  Is  reported  to  have  l>een  awarded  to  Mason 
It  Hoge,  of  Lexington,  Ky.,  and  St.  Louis.  Mo.,  and 
Walton  &  Co.,  of  Roanoke,  Va.  It  Involves  about 
fl.OOO.OOO. 

rhnrlrolua.  If.  iM.  Tile  Kik  Klver.  Falling  Rock 
t  Oanley  Ry.  Co.  Is  reported  Incorporated  here  to 
construct  a  railroad  from  the  month  of  Falling  liock 
Creek.  In  Kanawha  County,  to  the  month  of  Twenty- 
Mile  Creek,  In  Nicholas  County,  W.  Va.  Headquar- 
ters to  be  at  Charleston. 


aitinjvtoun.  La. — Ihe  Little  River  Valley  Ky.  Co. 
Is  reported  organized  with  n  capital  of  ?500.000,  to 
construct  a  standard  gauge  railroad  from  George- 
town in  a  northerly  direction,  through  the  parishes 
of  Grant.  Winn  and  Catahoula. 

Los  .Ini/dot.  ('ii(. — A  piess  report  states  that  the 
Santa  Fe  R.  R.  Co.  will  rebnlld  about  176  miles  of 
track  In  California,  Arizona  and  New  Mexico.  A. 
G.  Wells,  Gen.  Mgr.,  Los  .\ngeles. 

Sioux  falls.  S.  n. — The  Sioux  Kails  &  .Manitoba 
Rv.  Co.  has  been  Incorporated,  with  a  capital  of 
$2,600,000,  to  construct  a  railroad  from  Sioux  Falls 
to  Madison,  a  distance  of  50  miles.  Directors:  B. 
F.  Sherman  and  J.  F.  Sherman,  of  Sioux  Falls;  J.  E. 
Colton,  of  Colton,   and  others. 

7'/ie  Dallis,  On  . — .\  compnnv  is  stated  to  have  been 
formed  here,  with  a  capital  of  $500,000,  to  construct 
a  railroad  between  The  Dalles  and  Higgs.  Walter 
H.  Moore  of  Moro,  and  Jos.  T.  Peters,  of  The 
Dalles,  are  among  the  incorporators. 

lies  Muinis.  /(I. -  Tile  Continental  Uy.  Co..  of  lies 
Moines,  has  been  incorporated,  with  a  capital  of 
$100,000,  to  construct  a  railway  north  and  south 
through  Iowa;  also  from  the  north  line  of  Minne- 
sota, near  the  Lake  of  the  Woods,  to  Kansas  City. 
W.  T.  Smltli.  I'res.,  and  (i.  W.  I'Mlloon.  Secy.,  both 
of  Des  Moines. 

Tuwamla,  Pa. — The  Dirs.  of  the  Susquelianna  4 
New  York  R.  R.  Co.  are  stated  to  have  voted  to 
Issue  $2,000,000  bonds  to  build  an  extension  from 
Towanda  to  Blnghamton,  N.  Y. 

Pittsburg,  Pa, — See  "Itiislness    HuUdings." 

Sew  .iliitatujria.  O. — Uouclass  Bros,  of  New  Alex 
andria.  will  let  about  1  mile  of  their  Wabash  con 
tract,  of  which  125,UliO  cu.  yds.  is  tine  steam  shovel 
work,  and  60,000  cu.  yds.  scraper  and  small  car  work. 

JIaltimurv.  Mtl. — The  WesfHiu  Maryland  R.  It.  Co. 
is  stated  to  have  purchased  125  .teres  of  land  In  South 
Baltimore  for  terminal  purposes,  and  It  Is  said  work 
win  be  begun  Immediately  ou  improving  the  prop- 
erty for  railroad  purposes.  The  site  Is  located  west 
of  Fort  McHenry,  on  the  Middle  branch  of  the  Pa- 
tapsco.  The  Patapsco  Will  probably  be  bridged.  J. 
M.  Hood,  Gen.  Mgr.,  Baltimore. 

PUBLIC  BI^ILDINGS. 

Yorkton.  .V.  11'.  Ter. — Kids  are  wanted  .\iig.  2:1  toi- 
erecting  a  court  house  at  Yorkton.  Fred  Gelinas, 
Secy.  Dept.  of  Pub.  Wks.,  Ottawa,  Out. 

.lAioH.  (J. — l^ocal  press  reports  state  that  bids  will 
be  received  by  the  Library  Bd.  until  Aug.  21  for 
erecting  a  library. 

yew  Ytirk.  N.  Y. — Bids  will  be  received  until  Aug. 
19  by  Homer  Folks,  Comr.  of  Pub.  Charities,  for 
furnishing  material  and  installing  a  heating  apparatus 
in  the  City  Hospital,  Blackwell's  Island.  Bids  will 
also  be  received  at  the  same  time  for  furnishing  and 
erecting  new  and  making  alterations  to  old  fire 
escapes  on  various  buildings  at  Randall's  Island. 

.ikion.  O. — The  St.  Paul's  Kpis<'o|>al  Society  is  re- 
ported to  be  preparing  to  erect  a  $40,000  church  and 
rectory. 

Pueblo.  Coki. — It  is  stated  that  a  new  edifice  will 
be  erected  by  the  Peoples  Church  at  a  cost  of  $40,- 
000.      Rev.  A.  A.   Hoskin,   Pastor. 

Xcto  York,  X.  Y. — The  contract  tor  erecting  the 
new  house  for  Engine  Co.  No.  62,  at  White  Plains 
Road  and  Jullanna  St.  is  stated  to  have  been  awarded 
to  Laurence  J.  Rice,  396  Bway.,  for  $34,7.15. 

Ulizabetli.  X.  .J. — The  John  It.  Parker  Co..  2."i3 
Bway.,  New  York,  N.  Y.,  Is  stated  to  have  secured 
the  contract  for  erecting  the  Union  Co.  Court  House 
for  $488,778. 

fit.  Paul,  .Minn. — The  li<l.  of  Slate  Capitol  Com. 
are  stated  to  have  postponed  opening  bids  for  Interior 
stone  and  marble  work  for  the  Minnesota  capltol  un- 
til Dee.   2. 

A'etc  York.  X.  Y. — The  ilayor  has  approved  the  or- 
dinance providing  for  the  Issue  of  $39,000  bonds  for 
the  construction  of  a  dormitory  in  the  Medical  Col- 
lege Bldg.  for  the  employees  of  Bellevue  and  Allied 
Hospitals. 

Brooklyn.  X.  Y. — The  Mayor  has  approved  an  ordi- 
nance providing  for  the  Issue  of  $150,000  bonds  for 
the  completion  of  an  addition  to  the  Brooklyn  Insti- 
tute of  Arts  and  Sciences. 

Annapolis,  Mtl. — The  contract  for  wrecking  tlie 
present  annex  to  the  State  House  and  erecting  the 
new  annex  Is  stated  to  have  been  awarded  to  Henry 
Smith  &  Sons,  116  Rcgester  St.,  Baltimore,  for  about 
$431,672. 

Washington,  D.  ('.-  The  committee  supervising  the 
erection  of  a  church  for  the  congregation  of  the 
Foundry  M.  E.  Church  is  reported  to  have  Invited  a 
number  of  architects  to  submit  sketch  plans  for  the 
proposed  structure;  $145,000  Is  available  for  the 
church,  parsonage  and  site. 

Xcwark.  X.  J. — E.  M.  Waldron  &  Co..  of  Newark, 
are  stated  to  have  secured  the  contract  for  complet- 
ing the  $1,000,000  B.  C.  Cathedral  of  the  Sacred 
Heart,  now  in  course  of  erection  at  5th  and  Clifton 
Aves. 

Marquette.  Mich. — The  <'ontract  for  erecting  the 
Marquette  Co.  Court  House  Is  stated  to  have  been 
awarded  to  the  Northern  Construction  Co.,  of  Mil- 
waukee,  for  $118,563. 

Iloffmrin  Island,  \.  Y. — Bids  are  wanted  Aug.  28 
for  piping  and  repairs  to  steam  plant,  pipe  covering, 
setting  2  new  boilers  and  piping  and  heating  in  cabin 
passenger  quarters  at  the  IJpper  Quarantine  Station. 
Fred.  H.  Schroeder,  Pres.  Bd.  of  Quarantine  Comrs., 
115   Bway.,    New   York   City. 

i'hrvelanij,  O. — Bids  ar**  wanted  Sept.  6  for  erect 
ing  an  Acute  Hospital  building  on  site  designated  al 
Cleveland  Stale  Hospital.  Frank  L.  Packard,  Archt.. 
Columbus,  O.  A.  B.  Howard,  M.  I).,  SeCy.  Bd.  of 
Trns. 

Shehoyi/an,  Wis. — Bids  are  wanted  Sent.  10  for  the 
erection  of  a  public  library.  I''rauci8  Williams, 
Secy.  Library  Bd.  Approximate  cost  of  building, 
$35,000. 


fhattanooi/a.  Tenn. — The  Walnut  St.  Ileiirew  So- 
ciety Is  stated  to  have  decided  to  erect  a  $25,000 
synagogue. 

Ilollineau.  X.  U. — Bids  are  wanted  Aug.  22  by  the 
Bd.  of  Co.  Comrs.  for  Jail  cells.  N.  P.  Nordln,  Co. 
Aud. 

.\eie  York.  X.  Y. — Bids  are  wanted  Aug.  26  for 
erecting  a  building  at  Beekman  and  William  Sts. 
Thos.    Sturgis,   Comr.   of  Fire  Dept. 

Monson.  .Mass. — Bids  are  wanted  .\ug.  29  at  the 
office  of  Kendall,  Taylor  &  Stevens,  Archts.,  93  Fed- 
eral St.,  Boston,  by  the  Trus.  of  the  Mass.  Hospital 
for  Epileptics  (railroad  station  Palmer,  Mass.),  for 
constructing  (exclusive  of  beatiug,  plumbing  and 
lighting)  buildings  for  Nurses'  Home,  and  electric 
plant  for  said  hospital  at  Monson.  Wm.  N.  Bullard, 
Chmn.  Bd.  of  Trus. 

Scoteh  Iliiliie.  O. — Bids  are  wanted  Aug.  30  for 
building  a  church.  R.  S.  Davidson,  Secy.  Trus.  of 
the  U.  P.  Church. 

.\il(i.  .Minn.'  Press  reports  state  that  the  time  for 
receiving  bids  for  erecting  the  Co.  Court  House,  both 
including  and- not  including  the  heatiug  aud  plumb- 
ing, has  been  extended  from  Aug.  8  to  Aug.  25. 
Louis  Pfuud,  Chmn.  <3o.  Comrs. 

1'lnvinnati,  O. — Bids  will  be  received  by  the  Bd.  of 
Trus.  of  the  Pub.  Library  of  the  School  Dist.  until 
Sept.  0  for  $180,000  library  bonds.  Drausin  Wulsiu, 
Pres. 

Pleasant  Plains,  la. — Bids  will  be  received  by  B. 
Jacobsmeler,  Washington,  la.,  until  Aug.  19,  for 
erecting  a  R.  C.  church  in  this  city. 

Laeonia,  X.  II. — The  contract  for  the  State  Home 
for  Feeble  Minded  Children  has  been  awarded  to  J. 
H.  Mendell  &  Co.,  Manchester,  N.  H.  McFarlaud, 
Colby    &   Mci'arlaud,    of    Boston,    Mass.,    Architects. 

Pitlsburff.  Pa. — A  press  report  states  that  the 
Ametlcan  Steel  &  Wire  Co.  will  erect  a  hospital  on 
the  grounds  of  each  of  Its  22  plants;  the  buildings 
and  equipment  will  cost  about  $300,000. 

Columbus,  O. — The  |)lans  of  Albert  R.  Boss,  156 
5th  Ave.,  New  York,  N.  Y.,  are  stated  to  have  been 
accepted    for   the  Columbus  public  library. 

areal  Falls.  Mont. — Stoddard  &  Smith,  of  Butte, 
are  stated  to  have  secured  the  contract  for  erecting 
the   Carnegie    Library,    for   $24,893. 

.\rn-  York.  \.  )'.-  The  .Municii)al  Art  Coinn.  is 
stated  to  have  approved  the  plans  of  Consulting 
Archt.  Aiken,  tor  alterations  to  the  City  Hall  to  cost 
$25,000,  aud  for  3  public  baths,  2  in  the  Boro.  of 
Manhattan  and  1  In  the  Boro.  of  Brooklyn. 

liraltleboro.  Vt. — 11  is  stated  that  plans  have  about 
been  completed  for  the  Thomas  Thompsou  Hospital, 
to  cost  about  $50,000. 

Xew  York,  X.  Y. — Bids  will  be  rfceived  l>y  Thos. 
Sturgis,  Fire  Comr..  until  Aug.  2,'S  tor  turnisbing  uia- 
terial  and  erecting  an  engine  house  on  Sedgwick  Ave. 
and    178th   St.,   Boro  of   iironx. 

Manchester,  la. —  It  is  stated  that  bids  are  wanted 
Aug.  20  for  erecting  a  library.  U.  W.  Tuttle,  Man- 
chester, may  be  addressed.  Hallett  &  Rawson, 
Arclits.,   Des  Moines. 

Vulfalo,  X.  Y. — The  lowest  bid  opened  .\ug.  12  for 
erecting  the  6.')th  Regt.  Armory  is  reported  to  have 
been   submitted  by  Molser  &  Summers,  of  Buffalo,  for 

.foio.ooo. 

Haliart,  Dlila.  Ter. — J.  W.  Stokes  Is  stated  to  have 
secured  the  contract  for  erecting  the  Kiowa  County 
Court  House,  tor  $30,000. 

Miami,  flu. — Bids  will  be  received  by  K.  C.  Dear- 
born, Clk.  of  Circuit  Court,  until  Oct.  7  for  erecting 
a  court  house.  Wilson  &  Edwards,  Archts.,  Colum- 
bia,  S.  C. 


are    wanted    Aug. 
Valentine,   Chmn. 


Muskeyon  llciylits.  Mich. — Bids 
27  for  erecting  a  city  hall.  I).  W 
Village   Council. 

Worthinyton,  Minn. — Bids  are  wanted  Aug.  20  for 
erecting  the  M.  K.  Church.  John  Scott,  Chmn.  Bldg. 
Com. 

BUSINESS   BUILDINGS. 

Columbus,  aa. — Bids  are  wanted  Sept.  3  for  the 
construction  of  a  Y.  M.  C.  A.  building  at  Columbus, 
in  accordance  with  plans  and  specifications  on  file  In 
the  olHce  of  T.  W.  Smith  and  T.  F.  Lockwood,  of  Co- 
lumbus.    L.   II.  Chappell,   Chmn.    Bd.  of  Trus, 

Itutlantl.  Yt. — The  Rutland  K.  It.  is  preparing  t-o 
lomnemce  work  on  the  new  station.  Address  W. 
Seward  Webb.  Shelburne,   Vt. 

Ishpeminy.  Mich. — Charleton.  Gilbert  &  Demar, 
.Marquette,  are  the  architects  for  a  $15,000  office 
building   for  the  Lake  Superior  Iron  Co. 

Denrer.  Colo. — The  University  Club  Is  about  to 
build  an  $18,000  brick  and  stone  club  building  at  17,th 
and  Grand  Sts. 

Kansas  City,  Mo. — It  is  stated  that  the  Western 
.Methodist  Book  Co.  will  erect  a  7-stoiy  building  on 
Baltimore  Ave.  and  loth   St..   to  cost  about  $200,000. 

A  $12,000  addition  Is  to  be  built  to  the  store  of  M. 
B.  Campbell  at  1422  and  1424  St.  Louis  Ave. 

JaeksunviUe,  Fla. — J.  II.  W.  Hawkins  is  stated  to 
be  pre|)aring  plans  for  a  4-story  brick  and  stone  bust 
ness  block  to  be  erected  on  Bay  and  Laura  Sts.,  to  be 
occupied  by  the  Fettlng  Furniture  Co. 

Minneapolis,  Minn. — F.  li.  and  L.  L.  Long.  61'.". 
Kasota  Bldg.,  are  stated  to  have  i)repared  plans  for 
erecting  a  $3."i.000  ofiice  building  for  the  Minneapolis 
Gas  Light  Co.   im  7th  and  .Nicollet  Sts. 

lluffalo,  X.  Y. — Betbune,  Betluine  &  Fuehs.  47  W. 
Chippewa  St..  are  stated  to  have  preiiared  plans  for 
a  7-story  brick  and  steel  hotel  which  Walter  B.  Duffy. 
of  Rochester,  will  erect  on  Washington  and  Clinton 
Sts..  to  cost   about  $700,000. 

.lersey  City.  X.  ./.-  -.\  (i-stoiy  warehouse  owned  by 
the  National  Storage  Co.  on  Black  Tom  Island,  is 
i-eporled  to  have  been  destroyed   by  tire  Aug.  9. 

Padueah,  Ky. — The  I'aducah  Masons  and  Odd  Fel- 
lows are  stated  to  have  decided  to  erect  a  fraternity 
building  on  5th  St.  and  Bway.,  to  cost  about  $50,000. 
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Altoona,  Pa. — The  Opera  House  Block  is  slated  to 
have  been  destroyod  by  fii-e  Aug.   10. 

Fond  du  Lav,  Wis. — The  Elks  Assoc,  is  stated  to 
hare  decided  to  erect  a  club  house,  to  cost  about  $30,- 
000.      W.    C.    Ueinit,   Chmn.    Hldg.    Com. 

Patcrson,  jV.  J. — John  W,  Ferguson,  of  Paterson, 
is  stated  to  liave  secured  the  contract  for  erecting  a 
building  to  be  occupied  Jointly  by  the  I'aterson  Natl. 
Bank  and  the  Paterson  Safe  Deposit  &  Trust  Co.,  to 
cost  about  $325,000. 

Annaiwlis.  Md. — O.  C.  Gottschall  is  stated  to  have 
prepared  plans  for  an  opera  house,  to  cost  about 
$15,000. 

J'ittsbury,  Pa. — The  Pennsylvania  li.  R.  Co.  is  re- 
ported to  be  surveying  land  for  a  new  station  in 
the  East  End,  Pittsburg,  to  replace  the  East  Lib- 
erty Station.  Many  changes  are  to  be  made  in  the 
grade,  and  some  curves  are  to  be  straightened.  Robt. 
T.   Patterson,   Gen.    .Supt.   Terminals,   Pittsburg. 

.San.  Francisco,  Cal. — Albert  I'lssls,  307  Sansome 
St.,  is  stated  to  have  prepared  plans  for  a  5-story 
building  to  be  erected  on  Mission  and  3d  Sts.  for 
the  Wilcox  Realty  Co.,   to  cost  about  $125,000. 

Thos.  Walsh  is  stated  to  have  prepared  plans  for 
a  7-story  building  for  the  Italian  American  Bank, 
to  be  ereeted  on  Montgomery  and  Sacramento  Sts., 
to  cost  about  $225,000. 

Denton,  .1/(7. — Bids  are  wanted  Aug.  26  for  erect- 
ing a  brick  building  for  the  Deuton  National  Bank. 
T.  C.  West.  Cashier. 

Rulimonil.  la. — W.  A.  Chesterman,  of  Richmond, 
has  secured  the  contract  for  erecting  a  $25,000  addi- 
tion to  the  Westmoreland  Club  House. 

F.  Sitterding  has  secured  the  contract  for  erecting 
the  Horse  Show  Bidg.  for  $30,000. 

Kochcuter,  A'.  Y. — It  is  stated  that  Vreedenberg  & 
Co..  lithographers,  propose  erecting  a  6-story  building 
on  South  Ave.  and  Capron  St.,  to  cost  $40,000. 

SI.  Louin,  Mo, — Permits  are  stated  to  have  been 
issued  to  the  Forest  City  Bldg.  Co.  for  the  erection 
of  a  7-story  hotel  on  Washington  Ave.  and  King's 
Highway,  to  cost  about  $300,000,  and  to  the  Missouri 
Furniture  Co.  for  an  addition  to  a  factory  to  cost 
about  $30,000. 

New  York  City. 

Permits  for  the  following  buildings  have  been  is 
sued:  c,  signifies  cost;  o,  owner;  a,  architect;  m, 
mason;  cr,  carpenter ;  and  b,  builder. 

327  to  331  E  11th  St,  br  stores  &  tenemts;  c, 
$45,000;  0,   Lapiu  &  Baum;  a,   Bernstein  &  Bernstein. 

36  to  42  Bway,  br,  stone  &  terra  cotta  office  bidg; 
c,  $2,250,000;  o.  The  Forty-Two  Bway  Co,  Wm  P 
Jeftery,    Pres;   a,    Henry   Ives  C»bb. 

353  &  355  \V  17th  St,  br  club  house;  c,  $50,000: 
o,  Theo  B  Starr;  a,  John  H  Duncan. 

32d  St  &  5th  Ave,  br  hotel;  c,  $550,000  o.  The  Old 
Colony  Co;  a,  Harry  B.   Muiliken. 

225  &  227  W  35th  St,  br  lodging  house;  c,  $40,- 
000;  0,  Children's  Aid  Society;  a,  Vaux  &  Emery. 

55  &  57  W  44th  St,  br  club  house;  c,  $160,000;  o. 
City  Club  Realty  Co;  a.   Lord  &  Hewlett. 

3d  Ave  &  161st  St,  br  stores  &  tenemt;  c,  $25,000; 
o,    Rosalie   Conigiio;  a,    Bronx   Architectural  Co. 

Franklin    &    Leonard    Sts,    improvements;    c,    $22,- 
500;   o.  .\ugust  C  Itechstein  ;  a.  Franklin  Baylies. 
Bbooklyn,  N.  Y. 

5lBt  St  &  4th  Ave,  br  telephone  exchange;  c,  $30,- 
000;  o,  N  Y  &  N  J  Telephone  Co;  a,  W  B  Claflln. 

Flatbush  &  Lafayette  Aves,  add  9  stories  to  br 
warehouse;  c,  $45,000;  o,  L  L  Firusli;  a,  J.  G.  Glover. 

Washiugtou  &  Johnson  Sts,  br  extension;  c,  $215,- 
000;  o,    Brooklyn   Daily  Eagle;  a,    G   L  Morse. 

DWELLINGS. 

Wllminyton,  Dcl.—S.  H.  Cloud.  228  Shipley  St.,  is 
the  architect  for  8  dwellings  to  be  built  at  5th  and 
Broome  Sts.  for  Jas.   B.  (Jberly.     Cost,  $25,000. 

Denver,  Colo. — D.  C.  Dodge  is  about  to  build  a  2- 
story  brick  and  stone  tlat  on  12th  Ave.  and  E.  15th 
St.     Cost.   $21,000.     Architect,  A.  J.  Norton. 

Chas.  Quayle,  of  Denver,  is  the  architect  tor  a  3- 
story  brick  and  stone  flat  to  be  built  by  a  Syndicate 
Co.  at  136.>  Grand  St.     Cost,  $35,000. 

.S'(.  Louis,  Mo. — Permits  have  been  issued  for  the 
erection  of  a  dwelling  at  5045  Llndeil  Boule.  for 
Mrs.  M.  J.  Green,  to  cost  about  $110,000,  and  for  a 
residence  for  Mrs.  Emma  C.  Copeiin  at  5154  West- 
moreland PI.,  to  cost  about  $50,000. 

New  York  City. 

Permits  for  the  following  buildings  have  been  is- 
sued: 0,  signifies  cost;  o,  owner;  a,  architect;  in, 
mason;  cr,  carpenter;  and  b,  builder. 

323   &  325   Bleecker  St,   br  tenemt; 
Jacob  Cohen;  a,  Geo  F  Pelham. 

334    &   336    E    13th    St,    br    tenemt; 
Chas  I  Weinstein;  a,  Geo  F  Pelham. 

Ave    A    &    (i8tli    St.    br   apartment  :    c. 
Central  Brewing  Co;  a,  Wm  Mortensen. 

Jumel  Pi  &  Edgecombe  road,  br  tenemt;  c,  $35,- 
000;   o,   Prederika  Radler;   a,    Henri  Fouchaux. 

Madison  Ave  &  72d  St,  Improy  to  br  dwelig:  c, 
$30,000;  o,  Louis  C  Tiffany;  a,  Andrew  J  Robinson 
Co. 

SCHOOLS. 

BrUlgeton,  N.  J. — Bonds  In  the  amount  of  $25,000 
are  stated  to  have  beeu  sold  for  erecting  a  school  in 
the  2d  Ward. 

Connersvillc,  /«</. — The  School  l!d.  is  stated  to 
have  purchased  a  site  on  Houston  Sq.  for  the  erec- 
tion of  a   $30,000  school. 

Grand  Uaptds,  Minn.-^Vbe  plans  of  F.  D.  Orff,  of 
Minneapolis,  are  stated  to  have  been  accepted  for  a 
hjgh  school. 

Burlington,  Vt.^U.  B.  Willcox,  135  College  St..  Is 
stated  to  be  preparing  plans  for  an  8-room  school  to 
be  erected  on  .\rchibald  St.  and  Intervale  Ave.,  to 
cost  $25,000. 

Columbus.  t>.--Tlie  Trus.  of  the  State  Univ.  are 
stated  Ut  have  approved  plans  for  the  Engineer". 
Huildiug,  to  cost  about  $80,000. 

WilkiUHhiiri/,  I'll.  liids  are  wanted  .\ug.  23  for  con 
Htructiug  a  Itrooni  sctiotil  for  the  1st  Ward.  II.  M. 
Henning,    Secy.    School    Bd. 

Philadelphia,  Pa. — Local  press  reports  state  that 
.\rchltect  Cook  will  receive  bids  Sept.  2  for  a  12- 
divlsion  addition  to  the  Pastorius  Scnool  In  German 
town,  and  for  a  IS-division  school  at  D  and  Clear- 
field Sts. 


c,  $42,000;  o, 
c,  $50,000;  o. 
F70,0UO  ;    o, 


Mobile,  Ala. — The  plans  of  Architect  Smith,  of 
.Montgomery,  are  stated  to  have  been  accepted  for  a 
$35,000  school.  It  will  probably  not  be  erected  until 
after  Jan.  1. 

New  Britain,  Conn. — Bradley  &  Chapman,  of  Hart- 
ford, are  stated  to  have  secured  the  contract  for 
remodeling  the  heating  and  ventilating  apparatus  of 
the  high  school,  for  $4,000. 

Huthven,  la. — Bids  are  wanted  Sept.  3  at  the  store 
of  Ed.  !•'.  Ahrens,  Ruthven,  for  the  erection  of  a 
school  in  the  east  half  of  Dist.  No.  4,  Highland  Town- 
ship.     A.    J.   p>nnls,    Secy. 

Manzanolu,  Colo. — Bids  are  wanted  by  the  School 
Bd.  of  Dist.   No.  3  at  the  office  of  Beaty  Bros.,    .Man- 

zanola,    until   Sept.    1 " "'  ' 

school  in  said  Dist. 


Uvs  Momes,  /o.— Louis  H.  Schneider,  of  Boston, 
has  asked  the  City  Council  for  a  franchise  giving  his 
company  exclusive  right  for  a  period  of  years  to  the 
garbage  of  this  city,  with  a  view  to  establishing  a 
crematory    in  -Des    .\loIues,    at    a    cost    of    $jO,000    to 

GOVERNMENT   WORK. 

.Innapolls.  Md. —  Bids  are  wanli-d  Sept.  3  for  dredg- 
lug  ,at  tlie  U.  S.  Naval  Academy,  Annapolis.  H.  C. 
Taylor,  Ch.  of  Bureau  of  Navigation,  .\avy  Dent.. 
Washington,  D.  C.  =  .  .»         i    . 

Brooklyn,  .V.  1'.— Bids  will  be  received  at  the  Navy 
r    Rji  ""'  I  ^^^*-    **'   '"*■  furalshlng   steel    for   use    In 


foi^°undlng  an  aSdi  ion 'to  the       !?-""^'"f.   '\«,   battleship    ••Connecticut''    at     he    Naiy 
R    O    McImIiu    Secy  '"  ""*       th"  jjavr  ^''-     '''""•    "'    °""°«-    -^'^""^   ^'"'^-    "' 

U.  S^a"  "o'r 'levee  ^wi;S'f'"  '°"°""°«  "'"^  ''^"'  "P*""''  •"■'y  28  by  MaJ.  Geo.  McC.  Derby,  Corps  of  Engrs. 


Bidders   and    Addresses. 


Bat  O'Brien.  Darrow,  La 

llelgason   Bros..  Vlckslnirg.  .Miss.... 

J.    R.  Bobbitt.  Cofield.  La 

Thompson  &  Powell.  Waggaman,  La. 

Ihmovan  &  Daley.   Bougere,  La 

.M.  L.  Linnan.  Lauderdale,   La... 


ooo  cu. 
cts. ;  J. 


Bids  were  also  received  on  a.  Cane  Brake 


cts, 
13.08 
14.05 
13.9 
15% 
12.7 
14.74 


14  A 
13.7 
14.97 


LVUO 

12.7 

14.07 


i';''*;.' i''i"il'''  ^^"'^'y"*«  Levee    about  68.200  cu.  yds.  :   llelgason   riros. 


R.  Bobbitt,  (1  21  cts.,  c  19  cts.;  Jas.  R.  Mario V.    rnlonrLa" 

Chicago.  III. — Bids  are  wanted  Aug.  22  for  the  fol 
lowing  work  in  Cottage  of  Parental  School,  N.  St. 
Louis  Ave.:  masonry,  cut  stone,  terra  cotta,  sheet 
metal  and  the  roofing,  structural  iron,  flreprooflng, 
steam  heating,  ventilating,  plumbing,  etc.  W  B 
Mundie,    Archt.   of   the   Bd. 

Fond  du   Iaic.    Wis. — Bids  ai-e    wanted   Aug    19    for 
installing  a  heating  system  in  Lincoln  School.     E    A 
Bartlett,  City  Clk. 

howaiiiac.    Mich. — The    contract    for 
high    school    Is   stated    to   have   been    awarded    to   G 
Nordella,    of   Grand    Rapids,   for  $26,540. 

ACic  York.  y.  Y. — The  Children's  Aid  Society  has 
filed  plans  for  the  erection  of  a  4-story  school,  'to  be 
erected  on  ;j8th  St.  and  9th  Ave.,  to  cost  $40,000. 
Architects,  Clinton  &  Russell,-  32  Nassau   St. 

Ilohokcn.  K.  J. — Contracts  for  erei'ting  No.  8 
school  are  stated  to  have  been  awarded  as  follows: 
Carpenter  work.  Robt.  Rath,  259  6th  St.,  $26,483: 
masonry,  Farrell  &  Sons,  $48,687,  and  plumbing.  T. 
Hasley,   $5,593. 

I'roridence.  R.  I. — Press  renorts  state  that  4  new 
buildings  will  be  erected  at  the  Brown  Univ.  as  fol- 
lows: the  John  Carter  Brown  Library  of  America, 
to  cost  $150,000:  a  Y.  M.  C.  A.  building,  the  gift  of 
John  D.  Rockefeller,  Jr.,  to  cost  $75,000;  a  mechani- 
cal engineering  building,  to  cost  $100,000,  and  a  dor- 
mitory 4  stories  high  120x150  ft. 

Iliirrisburfi.  Pa. — Henry  Schuddemage.  of  Ilarris- 
hurg.  is  stated  to  have  secured  the  contract  for 
erectiug  the   Camp   Curtin   School,    for  $88,900. 

South  Xorwnlk  Conn. — The  plans  of  S.  .M.  Ilolden. 
of  Paterson,  N.  J.,  are  stated  to  have  been  accepted 
for  a  school   to  cost  about  $.S3,000. 

Oconto  Falls.  Wis. — Bids  are  wanted  Aug.  20  for 
erecting  a  2-story  and  basement  brick  High  School. 
E.  A.   Edmonds,   Chmn.  Bldg.   Com. 

Houth  Manchester.  Conn. — Beatty  &  Wilcox,  of  Fall 
River.  Mass.,  are  stated  to  have  secured  the  contract 
tor  erecting  the  high  school  which  Cheney  Bros,  will 
present  to  the  city;   probable  cost.    $100,000. 

l,n  i<nlle.  til. — It  is  stated  that  plans  will  be  re- 
ceived by  the  Bd.  of  Educ.  until  Sept.  1  for  a  school. 
Address,    Thos.   N.    Haskins. 


Shamrock   Levee.  ab<»ut  IW.- 
lO.'.tO  cts..    6  36  cts.,  c   17.46 


15.49  cts.    (awarded). 

I.ouisrilU:.  Ky. — Bids  are  wanted  at  the  V  S  En 
glneer  Office  until  Sept.  6  for  office  and  warehouse 
buildings  at  Locks  2  and  3,  Green  River  Ky  MaJ 
E.  H.  Ruffner,  Corps  of  Engrs.,  U.  S.  A. 

Boston,  Mass. — Bids  are  wanted  Sept.  13  for  dredg- 
ing Merrimac  River.  .Mass.  Capt.  Harry  Taylor. 
Corps  Engrs.,   U.  S.   A. 

Wilmington,    Del. — Bids    are    wanted    Sept.    11    for 

'"■edging  in  Mispilllon.  .Murderklil  and  Appoqulnlmink 

I'Cting     the       Rivers,    Del.     Col.    Jared   A.    Smith,    (Jorps  Engrs.,    U 

•Moi-1        t.-i/i[JA  'tot 

MISCELLANEOUS. 

Porllund,  Ore. — Bids  are  wanted  Sept.  '25  for  ail 
machinery  for  the  sectional  wooden  dry  dock  for  the 
port  of  I'ortiand,  embracing  centrifugal  pumps,  piping 
andvalves,  electric  motors  and  wiring,  etc.,  for  same. 
Jas.  i'i  Blaekwell.  Consulting  lOngr.,  Dexter  Horton 
Bldg.,  Seattle,  Wash.      K.  T.   ('.  Stevens,  Clk.  of  Bd. 

.Vein  York,  N.  Y. — Bids  are  wanted  Aug.  28  by  the 
(  omr.  of  the  Dept.  of  Correction.  Thos.  W.  Hynes,  for 
the  erection  of  a  stone  wall  to  cnmpletc  the  enclosure 
of  the  entire  block  and  prison  liuildings  on  Leonard 
Elm  and  Franklin  Sts.  The  amount  of  security  re- 
quired is  $100,000. 

Larry's  River,  N.   .V. — Bids  are  wanted  Aug. 
constructing    a    breakwater    at    Larry's    Uiver. 
.Millldge,    Resident    Engr..    .Vntlgnnlsh,    N.    S. 
Uelinas,  Secy.  Dept.  of  I'ub.   « ks..  Ottawa. 

Quebec  Harbor,  Que. — Bids  are  wanted  Aug.  22  for 


urlty   re- 

22  for 
E.  G. 
Fred. 


Cumberland,  Wis. — It  is  stated  that  bids  are  wanted 
Aug.  29  for  erecting  a  high  school.  I.  G.  Babcoek, 
Secy.  Bd.   Educ. 

Harrison,  O. — Bids  will  he  received  until  Aug.  21 
by  the  Village  Bd.  of  Educ,  Dist.  No.  5,  for  install- 
ing a  hot  water  or  steam  heating  svstem  in  the  pub 
lie  school.      W.  E.  Taylor,  Clk. 

Pasadena.  Cal. — The  citizens  are  stated  to  have 
voted  to  issue  $100,000  bonds  for  a  high  school. 

Boston.  Mass. — Bids  are  wonted  by  the  City  Sciun)!- 
house  Conirs.  until  Aug.  21  for  erecting  a  Grammar 
School  on  Columbia  Road.  Dorchester.  Bids  will 
also  be  received,  separately,  at  the  same  time,  for 
electric  work  and  fixtures;  heating  and  ventilating: 
and  installing  a  plumbing  system  and  fixtures  in  said 
scliooi.  Bids  are  wanted  Aug.  22  for  mason,  car- 
pentry and  other  wt)rk  in  Slierwin  School,  Roxbnr.v 
and  for  mason,  carpentr.v  and  other  work  In  connec- 
tion with  strengthening  floors  in  Lyman  School,  Ea.-^t 
Boston.      U.   Clipston   Stiirgis.    Cliniii. 


GARBAGE     DIS- 


ipst 
STREET    CLEANING     AND 
POSAL. 

Newark.  .V.  .f. — Cit.v  Engr.  lOrnest  Adam  writes 
that  the  contract  for  garbage  collection  and  disposal 
has  been  awarded  to  Benjamin  Meyer.  For  bids  re- 
ceived July  17  see  The  Engineering  Rcord  of  July  26. 

Atlanta.  Oa.. — Bids  are  wanted  Sept.  10  for  the  col- 
lection of  all  garbage  and  nighlsoll  of  the  city  for  a 
period  of  4  years,  from  .Ian.  1.  lOO:', ;  bids  are 
also  wanted  for  the  cremation  of  all  garbage  and 
nightsoll  for  5  years.  Dr.  E.  H.  Richardson,  Secy. 
Bd.  of  Health;  Dr.  B.  W.  Blzzell,  Chmn.  Com.  on 
Destruction  of  Garbage. 

Brooklyn.  N.  Y. — Bids  are  wanted  -Attg.  25  foi*  the 
collection  and  removal  of  garbage  in  this  Boro.  for  1 
year.  F.  M.  Gibson,  Deputy  and  Acting  Comr.  of 
Street  Cleaning,  New  York  City. 

liankin.  Pa. — 'I'he  Rankin  Ci>uncil  is  said  to  have 
de<?lded  to  co-ooerate  with  (tther  towns  of  the  Mo- 
Tiongaheia  and  Turtle  Creek  valle.vs  In  the  erection 
of  a  garbage  furnac<\  Braddock,  Norlli  Braddock, 
'I'urtle"  Creek  and  East  Pittsburg  liave  consented  ti> 
bear  a  share  of  the  erei-tion  of  the  furii,'i<^e. 

Honyhtoti.  Mich. — The  Council  is  c-onsidering  the 
question  of  garbage  disposal  by  cremation. 

fiharon.  Pa. — The  South  Sharon  Garbage  &  C<mst. 
Co.  h&M  asked  the  Council  for  the  privilege  of  caring 
for  city  garbage  for  the  next  15  years. 


the  construction  of  crib  work,  concrete  and  pile  work. 
In  Quebec  Harbor.  Fred.  Gelinas,  Secy.  Dept.  of  Pub. 
Wks.,  Ottawa.  Ont.  :  II.  A.  Gray,  Res.  Engr.,  Con- 
federation Life  Bldg.,   Tonmto,   Ont. 

ycio  York,  N.  Y. — The  .Mayor  has  approved  the  or- 
dinance providing  for  the  issue  of  $409,000  bonds  for 
park  work,  to  be  divided  as  follows :  Boro.  of  Man- 
hattan and  Richmond,  $285,000 :  Boro.  of  Brooklyn 
and  Queens,  $100,000  ;  Boro.  of  Bronx,   $24,000. 

Kyrai-usc,  N.  Y. — Plans  of  City  Engr.  Frank  J. 
Sclmauber  for  proposed  improvement  of  Onondaga 
(reek,  in  center  of  the  city,  provide  for  a  bridge  at 
W.  Onondaga  St.  to  cost  $12,000,  the  remaining  $28,- 
001)  of  the  amount  appropriated  to  be  expended  mostly 
in   excavating. 

Buffalo,  y.  Y. — Press  reports  state  that  the  Lacka- 
wanna Steel  Co.  is  preparing  plans  for  the  construc- 
tion   of    a    breakwater,    estimated    to    cost    about    $2,- 

000,000. 

.\iw  Iheria.  La. — Surveys  are  said  to  have  been 
completed  under  the  supervision  of  Walter  Kemper, 
for  the  proposed  Bayou  Carlin  navigable  canal,  to  be 
14  miles  in  length  and  extend  from  this  city  to  the 
gulf. 

NEW    INDUSTRIAL    PLANTS. 

The  Raven  Lake  Portland  Cement  Co.,  16  King 
St.  W.,  Toronto,  Ont.,  is  considering  the  erection  of 
a  plant  to  have  a  dally  capacity  of  1,200  bbls.,  and 
expects  to  Install  a  power  plant  of  2,000  H.-P.  It  is 
intended  to  use  electric  power  generated  by  water. 

The  White  Star  Portland  Cement  Co.,  15  Atwater 
St.,  Detroit,  Mich.,  will  erect  a  plant  to  have  a  dally 
capacity  of  1,000  bbls.  About  1,200  H.-P.  will  be  re- 
quired, half  of  which  will  be  furnished  by  water, 
and  the  balance  by  engines.  Electrical  transmission 
of  power  will  be  instalie<I. 

Tlie  Standard  Tin  Plate  Co.,  Canonsburg,  Pa.,  is 
preparing  to  erect  an  8  mill  plant. 

The  Derby  Cotton  Mill,  Shelton,  Conn.,  Is  erect- 
ing a  3-story,  64x40-ft.   addition. 

The  Pacific  Shade  Cloth  Co.,  Oakland,  Cal.,  Is 
erectiug  a  50x200-ft.  factory,  which  will  be  run  by 
electric   power. 

The  Faulk  Bros.  Co.,  E.  Liverpool,  O.,  is  erecting 
a  3-story  and  basemeut,  40xlOO-ft.  flour  mill  at 
Chester,  W.  Va.,   to  have  a  daily  capacity  of  60  bbls. 

The  Henderson,  Ky.,  Elevator  Co.  has  let  contracts 
to  the  Reliauce  Mfg.  Co.,  Indianapolis,  Ind.,  for  the 
erection  of  a  40x60-ft.  elevator,  with  a  capacity  of 
45,000  bu.,  and  a  48xl60-ft.  warehouse.  The  power 
plant   will    be  80   H.-P. 

BUSINESS  NOTES. 

The    Capewell    Horse    Nail    Co.,    Hartford,    Conn., 

has    let   a  contract   to  The    Berlin    IJonstructlon   Co., 

Berlin.    Conn.,    for    a    3-story,    350xl00-ft.    factory    to 

feplace    that    recently    burned.      The  building  will   be 

of  brick  and  steel,  with  concrete  floors  and  roof. 

T.  A.  Budd,  610  Elllcott  Square,  Buffalo,  N.  Y., 
has  been  appointed  sole  agent  for  Western  New 
York  for  the  We-Fu-Go  and  Scalfe  water-softening 
and  pnrlfying  systems,  which  are  manufactured  by 
Wm.  B.  Scalfe  &  Sons  Co.,  Pittsburg,   Pa. 
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The  contracts  for  the  new  plant  of  the  Cleve- 
Innd  Pnenmatic  Tool  Co.  have  l)eea  awarded  to  J.  A. 
Reaugh  &  Son.  of  Clevelautl,  <>..  who  expect  to  have 
It  readj  for  operation  within  90  days. 

The  S.  Oberinayer  Co.,  Clnchiuatl,  has  contracted 
for  a  S-storj  60xd0-ft.  addition  to  Its  plant  for  mak- 
ing foundry   snpplies. 

Improved  sravlty  concrete  mixers  made  by  the 
Contractorji"  rl.int  Co..  Boston,  are  employed  on 
three  dams  now  bulldln;;  In  the  South.  Two  arc 
used  at  Portuian  Shoals  by  the  Flynt  BIdg.  &  Con- 
struction Co.,  two  by  the  Catawba  Power  Co.  and 
several   by  the  Bibb  Mfg.  Co. 

Westhighouse,  Church,  Kerr  &  Co.  report  receiv- 
ing recently  the  following  orders  for  llouey  auto- 
matic stokers :  I,ackawnnna  Iron  &  Steel  Co..  Leba- 
non. Pa.,  two  93x20-ln.  grate  automatic  stokers; 
Narraicansett  Electric  Light  &  Power  Co.,  Provi- 
dence. R.  I.,  twelve  132x2^-in.  grate  stokers  to  operate 
under  B.  Jt  W.  l)oilers  and  be  driven  by  a  Westlng- 
lionne  induction  motor  and  a  Westlnghonse  standard 
cuglni-:  Indianapolis,  lud..  Light  &  Power  Co.,  twelve 
.*»4x2t>-in.  and  eight  S4x24-ln.  grate  stokers;  Jones 
A  I,:iughiins.  Pittsburg.  Pa.,  sixteen  120x24-in.  and 
six  loovJii-in.  grate  stokers;  Cnited  Railways  &  Elec- 
tric Co.,  Baltimore,  Md.,  ten  132x22-in.  grate  stokers; 
lva».«lale.  K.  I..  Mfg.  Co..  several  sizes,  aggregating 
six  c<»niplele  stokers;  Solvav  Process  Co.,  Detroit, 
Mich.,  six  120x2O-ln.  grate  stokers;  U.  S.  Navy  Yard, 
Portsmouth,  N.  H..  two  I00x20-ln.  grite  stokers; 
Pltlshurg.  Pa.,  Railways  Co.  four  100xl8-ln.  grate 
stokers  for  the  Allegheny  plant,  and  two  100x2O-ln. 
grate  stokers  for  Its  Birmingham  station. 

The  Philadelphia  Pneumatic  Tool  Co.  reports  an 
unprecedented  rush  of  business,  and  that  Its  manu- 
facturing ciipncity  Is  taxed  to  the  utmost.  The  in- 
creasing demand  for  the  Keller  rotary  drills  Is  a 
particularly  noticeable  feature.  Four  large  steel 
companies  have  recently  purchased  Keller  tools  to  the 
aggregate  number  of  23<:  a  Western  trunk  line  has 
recently  ••outracted  for  at  least  1,500  Keller  tools 
withhi  the  next  eight  months,  and  a  cable  order  for 
Keller  liM»ls  was  rci-cived  last  week  from  Bilbao, 
nmuunting  ti*  spverai  thousand  dollars. 

On  Aug.  15  a  greater  portion  of  the  interior  of 
the  office  of  P.  &  F.  Corbin,  New  Britain,  Conn., 
wan  deHtroyi-"!  by  tire.  The  Purchasing  and  Sales 
l>ei>artnient  suffered  the  heaviest  losses,  many  pu- 
|H'r»  relating  to  orders  being  consumed,  together  with 
I  he  enllr*'  ci»ll»**'tion  of  catalogues  of  the  Purchasing 
(tepartmcni  of  the  American  Hardware  Corporation. 
Mannfac!ur»'rR  are  requested  to  send  copies  of  their 
••atalogues  to  the  purchasing  agent,  A.  N.  Abbe,  to 
rpplacc  those  lost. 

The  John  Kavis  Co.,  tJhicago,  is  erecting  a  plant 
which  will  Inst  about  double  its  present  output.  It 
will  have  frontages  of  445  ft.  on  22d  St.,  169  on 
Halsted  and  566  on  ("nion  ,'<t.  II  will  be  reached 
by  spur  tracks  of  the  C.  B.  &  Q.  Ry.  and  also  a  slip 
from  the  t-hicago  River.  The  office  and  warehouse 
hnildln^  will  be  165x175  ft.:  the  blacksmith  shop 
and  brass  foundry.  .50x100  ft.,  and  the  pipe  shop, 
machine  shop  and  testing  rooms,  150x250  ft.  and  2 
stories  high.  In  nddilion  there  will  be  a  foundry, 
piiM'  Hh*><1s,  pattern  shops  and  pattern  storage  rooms. 
.Vil  buildings  are  brlel;.  The  <'ompany  expects  to 
•Mvupy  the  new  quarters  about  Nov.  1,  and  all  dc- 
imrlnients  will   be  electrically  oi>erated. 

The  Stanley  Instrument  Co..  <Jreat  Barrlngtou. 
Mass..  has  let  contracts  for  an  extension  of  its  main 
offlee  building  of  about  40  fl.  square  on  the  ground 
Noor  and  40x80  fl.  on  the  second  floor  and  a  30x9ii 
fl.  power  house  and  cleaning  building.  The  power 
plant  will  be  eiiMjtricai  and  Ihe  present  steam  power 
jdant  will   be  rearranged  and  used  as  an  auxiliary. 

PROPOSALS  OPEN. 

illd*                                                                                  See  Rng. 
Close.                          WATER  WORKS.  Record 

Aug.  18.  Blakely.  Ua July  26 

Adv..   Kng.   ICteonl.  July  26  to  Aug.  J6. 
Aug.  IS.  North  Hempstead.  N.  V Aug.    it 

Adv..  Kng.   Record.  Aug.  9,  16. 
.\ag.  19.   Westcrvil.e.  U Aug.    9 

.\<iv..  Kng.   Record.  Aug.  9.  16. 

Aug.  20.   Ithaca.    N.    Y July  26 

Aug.  21.  Zelienoiiie.    I'h Aug.  16 

Adv..   Eug.   Record.  Aug.  16. 
Aug.  21.  Chimney,  Cleveland,  O Aug.    2 

Adv..  Kng,  Record.  Aug.  2  to  16. 

Aug.  21.  Dam.   Cheyenne,   Wyo Aug.    2 

Aug.  21.  Manning,    la Aug.    2 

Adv.,  Eng.  Record,  Aug.  2  to  16. 
Aug.  22.  Dam,  Grinnell.   la Aug.  IG 

Adv..  Eng.    Record.  Aug.   16. 

.\ug.  22.  Ft.  Barrancas,  Fla Aug.    2 

.Vug.  25.  Dam.  etc..  Clmrleston.  8.  C Aug.  16 

Adv..   Eng.  Record,  Aug.  9.  16. 

Aug.  25.  Jollet.    Ill Aug.  16 

Aug.  28.  New   Ix>ndon,   Wis Aug.  16 

.*dv..   Eng.  Record.  Aug.  16. 
Aug.  28.  Danville,   111 Aug     2 

Adv..  Eng.  Record,  Aug.  2  to  16. 

Aug.  29.  Bedfield.  S.  D Aug.    9 

Sept.    1.  Engine.  Kansas  City,   Mo Aug.  16 

Sept.    1.  Mendota,    111 Aug.  16 

Sept.    1.  Dam,   Ithaca.   N.   Y Aug.  16 

Adv..  Eng.    Record,  Aug.   16. 
8ei>t.    2.  Portsmouth.  O Aug  16 

Adv..   Eng.   Record.  Aug.  16.- 
Sept.    4.  Farmington.    .Mo Aug     9 

Adv..  Eng.  Record.  Aug.  9,  16. 
Sept.    5.   Engine  and  boiler.  Milwaukee,  Wig..  .July  19 
Sefit.    6.  Pipes,  Washington,  D.  C Aug.    9 

Adv.,  Eng.  Record.  Aug.  i». 
Sept.    6.  Gates,  valves,  Washington,  D.  C Aug,    2 

Adv.,  Eng.  Record,  Aug.  2. 

Sept.    8.  Iajs  Angeles.  Cal Aug.  16 

Sept.    9.  Houma,   La.    Aug.    9 

Oct.  16.  Chicago,    III Angle 

Dec     1.  Pumps.   Segnln.  Tex.. JuiV  26 

Franchise.    Whltesboro,    Tex Aug.  16 

Pumps,  etc.,  Weatherford,  Tex Aug     9 

Elgin.   Tex Aug.    9 

SBWERAQB  AND   SBWAGB   DISPOSAL. 

Aug.  19.  Camden,    N.   J Amo    u; 

Aug.  19.  .New   York.  N.  Y Ai"g  ] 

Aug.  20.  Bridgerwrt,  Conn '  Aug   Hi 

Adv..  Eng.    Record,  Aug.   16. 

Aug.  20.  Brooklyn,  N.  Y Aue     « 

Aug.  21.  Danville.   Ill Aue   1« 

Aug.  21.  Montreal,  Que lue  16 


Aug.  21.   Berkley.  Va July  28 

.\dv..  Eng.  Record,  July  26  to  Aug.  9. 

Aug.  22.   New    Brigiiton.  S.  I.,  N.   Y Aug.  16 

.\ug.  22.  Montlccllo,   Ind Aug.    2 

Aug.  23.   Mansfield.  O Aug.    2 

.\ng.  2.").   Hollers.    Boston,   Mass Aug.  16 

.\ug.  2,'>.   Wapakoneta.  O Aug.  16 

Aug.  25.  Tyrone.  Pa Aug.    9 

Adv.,  Eng.  Record,  Aug.  9. 

Aug.  28.   Mobile.    .\la    Aug.  lo 

Adv..  lOng.    Record,  Aug.   16. 

Aug  29  Geneva,   0 Aug.    2 

.\ug.  30.   West  Carthage.  N.  Y Aug.  16 

.\dv..  Eng.    Record.  Aug.   16. 

Aug.  30.   Washington.  D.   C Aug.    9 

Adv.,  Eng.  Record.  Aug.  9 

Sept.  2.  South  Bend.  Ind Aug.  16 

Adv.,  Eng.  Record,  Aug.  16. 

Sept.    2.  Plalnfleld.    N.    J Aug.    9 

Sept.    3.  Athol,     -Mass .\ug.  1 6 

Adv..   Eng.  Record,  Aug.  16. 

Sept.    6.   Lakewood.   O .\ug.  1 6 

Oct.  10.   Ridley    Park.    Pa Aug.  16 

Adv.,  Eng.  Record,  Aug,   16. 
BRIDGES. 

Aug.  20.  Perryvllle,  Ark Aug.    9 

Aug.  22.  Chicago.    Ill Aug.  16 

.\ug.  23.   MansHeld.   O Aug.  16 

.\ug.  23.   Chicago,    111 Aug.  16 

.\ug.  25.   Ann    Arbor,   Mich Aug.  16 

Aug.  25.   Luray,  Va Aug.  16 

Aug.  29.   Indianapolis,  Ind Aug.    9 

Sept.    1.  Armour,    S.    D Aug.    9 

Sept.    2.  San   Jose,   Cal Aug.  16 

Sept.    3.  Parker.    S.    D Aug.    9 

Sept.    3.  Substructure,  Chicago    III Jufy  19 

Adv.,  Eng.  Record.  July  19. 

Sept.    3.  Superstructure,  Chicago,  III July  19 

Adv.,  Eng.  Record,  July  19. 

Sept.    5.  Milwaukee,  Wis July  19 

Sept.    9.  Caldwell,    Idaho    July  12 

PAVING  AND  ROADMAKING. 

.\ug.  18.   Chanute,   Kan Aug.  16 

Adv.,  Eng.  Record,  Aug.  16. 

Aug.  1',).   Chicago.    III.    Aug.  16 

Aug.  nt.   Bellevue,  Pa Aug.  16 

Aug.  19.  Jersey  City,  N.  J Aug.  16 

-Vug.  20.  Morgantown.  W.  Va Aug.  16 

Aug.  20.  Cleveland,    O Aug.  16 

.Vug.  20.   New    York.    N.   Y Aug.  J(i 

.\ug.  20.  Wllllamsport,   Pa Aug.    !) 

Aug.  21.   Oneida,  N.  Y Aug.    9 

.\ug.  21.  Cincinnati,   O Aug.    2 

Aug.  22.  Terre    Haute,    ind .\ug.  Hi 

.\ug.  23.   Mansfield,  O Aug.    2 

Aug.  24.  Centerville,    ind July  19 

.Vug.  25.  Areola.    Ill .-Vug.  16 

-Vug.  25.   Cincinnati,    (t .\ug.  16 

Aug.  25.  Lorain,  O Aug.    2 

Aug.  25.   Warren,  O Aug.    2 

Aug.  2o.  Tyrone.    Pa Aug.    U 

Adv..  Eng.  Record,  Aug.  9. 

Aug.  27.   Hoboken.  .\.  J Aug.  l(i 

.Vug.  27.   Terie    Haute.   Ind Aug.  16 

-Vug.  2S.    -Mobile.    Ala .\ug.  16 

Adv..  Eng.   Record.  .\ug.  16. 

-Vug.  28.  New  York.  N.    Y Aug.  16 

Aug.  28.  Des  Moines,    la Aug.    !) 

.\ug.  29.  Memphis,    Tenn Aug.    ii 

Aug.  29.  Dayton,    O Aug.    ".) 

.Vug.  29.   JeffersonvUle,    Ind Aug.    II 

.Vug.  29.  Waukesha,    Wis Aug.    !) 

Aug.  29.  Cincinnati,   O Aug.    !) 

.Vug.  29.   Memphis,  Tenn Aug.    !i 

Sept.     1.   North    Ilalfimore,    .Mil Aug.  l(i 

i^ept.    1.   Paloi,    Ind Aug.  16 

.Sept.     1 .   Terre  Haute.    Ind Aug.  16 

Sept.    1.  Niagara  Falls,  N.  Y Aug.    2 

Sept.     2.   South   Kend.    Ind Aug.  16 

.\dv.,  Eng.  Record,  Aug.  16. 

Sept.    3.  Terre   Haute.   Ind Aug.  16 

Sept.    3.   Toledo,    O Aug.    !) 

Sept.    5.   Dayton.    O Aug.  1 6 

Sept.    5.  Wllllamsport,   I'a Aug.  HI 

Sept.    S.  Toledo,   O Aug.  16 

.Sept.    8.  Charlton,    la Aug.  16 

POWER,  GAS  AND  ELECTRICITY. 

Aug.  20.  Dexter,   Mich Aug.    9 

Aug.  21.  Koala  Zumpur,   Malay July  19 

Aug.  25.   National  Military  Home,   Kan Aug.    9 

Aug.  26.   Washington,   la Aug.    9 

Aug.  29.  Detroit,  Mich July  26 

Sept.    8.  Amsterdam,  Holland   Aug.    2 

Elgin,  Tex Aug.    a 

•    Fayettevllle,  N.  C Aug.  16 

GOVERNMENT    WORK. 

Aug.  20.  Ft.  Snelllng,  Minn Aug.    9 

Aug.  20.  Levee   work,    Memphis,  Tenn Aug.    2 

Adv.,  Eng.   Record,  Aug.  2,  9. 

Aug.  20.  New  Brighton,   Va Aug.    2 

Aug.  21.  Pipestone,  Minn Aug.    2 

Aug.  21.   Newport,   Vt ; July  26 

Adv..  Eng.  Record,  July  26,  Aug.  2. 

Aug.  21.  Dredging,    Philadelphia,   Pa July  26 

Adv..  Eng.  Record,  July  26  to  Aug.  16. 

Aug.  22.  Boiler  plant,  Cleveland,   O Aug.    9 

Adv.,  Eng.  Record,  Aug.  9,  16. 

Aug.  22.   New  York,  N.   Y Aug.    9 

Adv.,  Eng.  Record,  Aug.  9,  16. 

Aug.  22.  Boilers.  Hampton,   Va. Aug.    2 

Aug.  22.  Ft.    Barrancas,  Fla Aug.    2 

Aug.  22.  Dredging  plant,  Buffalo,   N.  Y July  28 

Adv..  Eng.  Record    July  26  to  Aug.  16. 

Aug.  23.  Flreprooflng,   Washington,  D.   C Aug.    2 

Aug.  23.  Ft.   Wright.   Wash Aug.    2 

Aug.  23.  Trestle  and  tank,  Ft.  Myer,  Va Aug.    2 

Adv..  Eng.  Record,  Aug.  2  to  16. 

Aug.  25.  Cincinnati,   O Aug.    2 

Aug.  25.  Harbor  work,  Savannah,  Ga Aug.    2 

.\dv..   Eng.  Record.  Aug.  2,  16. 

Aug.  25.  Ft.  Des  Moines,   la Aug.    2 

Adv..  Eng.  Record.  Aug.  2  to  16. 

Aug.  25.   Post  Ofllee,  IClisworth,  Me Aug.    2 

Adv..  Eng.   Record,  Aug.  2,  9. 

Aug.  25.  Ft.  Riley,  Kan Aug.    2 

Adv..  Kng.  Record,  Aug.  2  to  16. 

Aug.  25.   Bulkhead,  Philadelphia,  Pa Aug.    2 

Adv..  Eng.  Record,  Aug,  2  to  16. 

.\ng.  26.   Supplies,  Phoenix,  Ariz.  . : Aug     9 

Aug,  27.  Metal  lathing,  etc.,  Washington,  D.  C.Ang.    2 
Adv..  Eng.  Record.  Aug.  2  to  16. 

Aug.  27.   Repair  steamer,  Pittsburg,  Pa Aug     2 

Adv..  Kng.  Record,  Aug.  2  to  16. 

Aug.  28.  Philadelphia.  Pa Aug     2 

Aug.  28.  Harbor  work,  Cleveland,   0 Ang.    2 

Adv.,  Eng.  Record,  Aug.  2  to  16. 


Aug.  28.   Breakwater,  Cleveland.  O Aug.    2 

Adv..  Eng.  Record.  Aug.  2  to  16. 

Aug.  28,    Vaults.  Washington,  U.  C Aug.    2 

Adv..  Eng.   Record,   Aug.  2.  !>. 

Aug.  28.   Ft.    Strong,    Mass Aug.     2 

Aug.  28.   Dredging.   Wheeling,  W.   Va Aug.    2 

.Vdv..  Kng.  Record.  .Vug.  2  to  16. 

Aug.  29.   Light  lixtures.  St.  Cloud,  Jlinu Aug.    ;> 

Aug,  29,   Light  lixtures,    Jollet.   ill Aug.    !i 

Aug,  29,   Light  fixtures,    Hot   Springs,   .Vrk...,Aug.    0 

Aug,  29.    Light  fixtures,   Oskaloosa.    la Aug.    '■> 

Aug,  29.   Light  fixtures,   Abilene.  Tex Aug,    li 

Aug.  30,   Rock    Island.    Ill Aug.    !) 

Adv..  Eng.   Record,  Aug,  '.),  16. 

Sept.    2.   Bldg.,  Johnson  (,'lty,  Tenn -Vug.    !l 

Adv,,  Eng,  Record.  Aug,  9.  16. 

Sept.    2.  Rapid  City,  S.  D .Vug,    9 

Sept.    2.  New  Orleans,  La Aug.    !) 

Adv.,  Eng.  Record.  Aug.  '.).  16. 

Sept.    3.   Dredging.  Annapolis,    Md .Vug.  16 

Sept.    3.   Plumb's  lab'atory,   Washington,   II.  C.Aug.  16 

Adv..  Eng.  Record,  Aug.    16. 
Sept.    3,   Wiring  lab'atory,   Washington,  D,   C.Aug.  16 
.■Vdv..  Eng.  Record,  .^ug.    16. 

Sept.    3.   Dredging,  New  York,  N.   Y Aug.    9 

.■Vdv.,  Kng.   Record.  Aug.  9,  16. 

Sept.    3.   Dam.  Charleston.  S.  C Aug.    2 

Adv..  Kng.  Record.  .\ug,  2  to  16, 

Sept.    4.   Post  Office,  Lockport,  N.  Y Aug,    2 

Adv,.  Kng,  Record,   Aug,  2,  9, 

Sept,    6,   Louisville,    Ky Aug.  16 

Sept.    6.   Bremerton,  \Vash Aug,    2 

Sept.    8.   New   Orleans.    La .Vug.  16 

Adv.,  Eng,  Record,  .^ug.  16, 

Sept,    9.   Htg.  V.  O.,   Elmlra.   N.  Y Aug.  16 

Adv..  Eng.  Record,  Aug.  10. 

Sept,  10,   Brooklyn,   N,   V Aug   16 

Sept.  10,   Post  Office,  Anniston.  Ala Aug.     2 

Adv..  Eng,  Record,  Aug,  2,  9. 

Sept.  11.   Wilmington,    Del Aug,  16 

Sept,  11.   Dredging   Baltimore   Harbor,    .Md.  , .  ,  Aug,  16 

Adv.,  Eng.  Record,  .\ug.   10. 
Sept.  11.   Dredging  Curtis   Kay.  Baltimore,  Md.Aug.  16 
Adv.,  l-;ng.  Record.  Aug,   10, 

Sept.  11.  Dredging,  etc..  New  York.  N.   Y Aug.  16 

Adv.,  I';ng.  Record.  .Vug.   16. 
Sept.  11.  Wiring  1'.  O.,   New  Brunswick,   N.  J.. Aug    9 

.\dv..  Kng.   Record.  Aug.  9.  10. 
Sept.  11.   Htg.  I'.  O.,  New  Brunswick.  N.  J.... Aug,    !i 
.Vdv.,  Kng.   Record.  .\ug.  9,  Hi. 

Sept.  13.   Boston.    Mass Aug.  16 

Sept.  13.  Dock,  Norfolk,   Va July  26 

Adv..  Eng.  Record,   Aug.  2.  9. 

Sept.  15.   Htg.  V.  0..  Abilene.  Tex Aug.    9 

Adv..  I'Ing.   Reconi.  .\ue.  9,   16. 

Sept.  16.    Htg.   r.  O..   Oakland.  Cal Vug.    !i 

.Vdv..  i;ng.    itecord,  ,\ug.  9,    Hi. 

Sept.  17.   Wiring   1'.   O..   .\bllene.   Te.\ Vng.    9 

.Viiv.,  Kng.   Rei'ord,  .\ug.  '.1.   111. 

Sept.  IS.   Wiring  1'.  O..   Oakland,  Ciil Vug.    9 

Adv.,  Eng.    Record.   .\ug.   9.    16. 
BUILDINGS. 

Aug.  19.    llospilal   l>Idg..    New   York.   .\.   V Vug.  16 

Aug.  r.l.   Cluirch,    I'leasaiir    I'lnins.    In Aug.  16 

Aug,  19,    School,    I'oiid   dii    I.iic.    Wis Aug,  16 

Aug.  20.    Scliool.    (Iconto    Fulls.    Wis .\ug.  16 

Aug.  20.    Library,    .VInncliesler,    la .Vug.  Hi 

.\ug.  20.   Cliurcli,    W Orlliiufitnn,   .Vliuti Vng,  16 

Aug.  20.    I'lil).    b:dg..    Boston,    Mass Vug.    9 

Aug.  20.   School.  Magaia  Falls.  N.   Y .\ug.    9 

Aug.  20.    Bus.  bide..  Houston,  Tex Aug,     2 

Aug,  20.   School,   Orange.   N.  J Aug,    2 

Aug.  20,   Hospital.  .Massillon,  O July  26 

.Vug.  21.    SchiH.l.     li.isiiin.    Mass Aug.  16 

.Vug.  21.    Illg.    scliool.    Ilarri.son,    (i .\ug.  Hi 

Aug.  21.    LilirjH-.v,    .Vkron.    O Vug.  Hi 

.Vug.  21.   Court    House.    .lackson.    11 .Vug.    9 

Aug.  21.   Town  hall.  Clyde,  N.  Y Aug.     2 

.Vug.  22.   .lall   cells,    Hoftinean.    N.    I> Aug.  Hi 

Aug.  22.   School,   Chicago.    Ill Aug.  Hi 

Aug.  22.   School    imjirov..    I'.oslou,    .Viass .\ug.  16 

Aug.  22.    Hospital.  Athens,   O July  26 

Aug.  2.'i,   Court    House,    Yorkton.   N.   W.  Ter.  .  ..Vug.  16 

Aug.  2;i.   School,    Wiikinsburg.    I'a,  , .\ug.  16 

Aug.  23    Mint.   Ottawa.  Out Aug.    9 

Aug,  25,   Courl    House.  .\da.  Minn Aug.  16 

Aug.  25.   Library,   Gallon.   O Aug.    9 

Aug,  25.   Church.    Hennepin.    Ill Aug.    9 

.\ug.  25,   Court  House.  Lawton,  Okla.  Ter .\ug.    9 

Aug. '25,    Hospital.    Holllster.    Cal Aug.    9 

Aug.  25.   I'ub.   bldg.,  Springfield,   O Aug.    2 

Aug.  26.    Fire  llept.  bldg.,  .\ew  York,  N,   V,,.,. Vug,  16 

Aug,  26.    Bank,    Denton.    Md .Vug.  16 

Aug.  26.   Quarantine  station.  Galveston.  Tex.  ..Aug.     2 

Aug.  26.   Pub,   bldg,.  Trenton.  N.  J Aug.    2 

.\ug,  27.  City  IlalT,  Muskegon  Heights, '.Mich.  .Aug.  Hi 
Aug.  28.  Quarantine  station,  Hoffman  Is..  N.  Y.Aug.. 16 
Aug.  28.   Fire  Dept.  bldg..  New  York,  N,  Y.  . .  ..Vug.  16 

Aug,  29,   Hospital    bldg..   Monson.   .Vlass Aug.  Hi 

Aug.  29.   School.    Cumberland,    Wis -Vug.  Hi 

Aug.  30.  Church.  Scotch  Uidge.  O .Vug.  Hi 

Aug.  30.   Library,   Boulder,  Colo .Vug.    9 

.\ug.  30.   .School.    Kingman.   O Aug.     9 

Sept.    1.   School,    Manzanola.    Colo .\ug.  Hi 

Sept.     1.   School  plans.  La  Salle.  HI Aug.  16 

Sept.    1,  School,    Westfield,    Mass Aug.    9 

Sept.    2.   Schools.  Philadelphia.  Pa Aug.  16 

Sept.     2.   Court   House,   Kentland,    Ind ,\ug,    9 

Sept.    3,   Bus,    bldg,,    (jolumbus,    Ga Aug.  16 

Sept,    3.   School.    Ruthven.    la ■ Aug.  16 

Sept.    6.   Hospital,  Cleveland,  O Aug,  16 

Sept.    6.  Capitol.    Harrisijurg.   Pa .\ug.    9 

Adv.,  Eng,   Record,   Aug,   16. 

Sept.    6.   Htg,  school,,  Austin,  Tex Aug 

Sept,  10,   Library,   Sheboygan,   Wis .Vug.  Hi 

Oct,    6,   City  Hall  plans,  Houston,   Tex Aug,    9 

Oct.     7.   Court  House.    .Miami.  Fla Aug,  Hi 

Dec,     2.   Capitol  work,  St,  Paul.   Minn Aug,  16 

MISCELLANEOUS, 

Aug,  20.  Osceola,  Ark Aug.    9 

Aug.  22.   Larry's  River,  N.   S Aug.  16 

Aug.  22,  Quebec    Harbor,    Que Aug.  16 

Aug.  25.   Garb,  collection.    Brooklyn.  N.   Y Aug.  16 

Aug.  25.  St.  railway  work,  Cleveland,  O Aug.    9 

Aug.  25.   Webster  City,  la Aug.    9 

Aug,  25.  Levee   work.   Greenville.  Miss .\ug,    9 

Aug.  28,   Stone  wall,  .New  York.  N,  Y .Vug,  Hi 

Aug,  28,   St,   railway  work.  Cleveland.  O .\ug.    9 

.Sept,    2.   St,  ry.   franchise.  Riverside.  Cal Aug.    9 

Sept.    6.  Washington.   D.    C July  19 

Adv.,  Eng.  Record,  July  19. 
Sept.    8.   El.  ry.   franchise.   Los  Angeles.   Cal.. Aug.  Hi 

Sept.  10.  Garb,  dl.sposal,  Atlanta.  Ga Aug.  16 

Sept,  2.5.   Portland.    Ore Aug.  16 

Sept.  30.   Harbor.   Port  Adelaide,  S.  A July    6 

R.  R.  work.  New  Alexandria.  O Aug.  16 

R    R.  work,  Lake  Charles,  La Aug.    9 
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Impenneable  Masoniy. 


The  increasing  demand  for  masonry  to  be 
employed  in  resisting  the  pressure  of  water 
in  structures  where  the  duty  to  be  performed 
is  trying,  has  made  prominent  the  desirability 
of  obtaining,  if  possible,  concrete  or  other 
masonry  which  shall  be  impermeable  to  water. 
Civil  engineers  of  extended  experience  In  ma- 
sonry construction  realize  how  little  ordinary 
masonry  can  be  relied  upon  as  a  water-tight 
material.  This  is  not  denying  that  consider- 
able quantities  of  concrete  and  rubble  masonry 
have  been  constructed  in  dams  which  are  es- 
sentially impermeable  to  water,  but  of  the  to- 
tal mass  of  masonry  structures  in  engineering 
work  it  is  doubtless  safe  to  say  that  but  a 
small  part  is-  actually  water-tight.  In  many 
places  this  is  a  matter  of  no  consequence,  the 
principal  end  to  be  attained  being  the  preser- 
vation of  the  masonry  mass  in  proper  form 
and  with  proper  carrying  capacity.  In  other 
cases  many  an  engineer  would  have  been  saved 
much  apprehension,  not  to  say  anxiety,  if  he 
could  have  felt  confident  that  his  masonry 
would  successfully  carry  the  pressure  of  water 
without  material  loss.  All  masonry  composed 
of  natural  stone  laid  in  mortar  is  more  or  less 
porous,  and,  however  well  made,  it  may  be  that 
sensible  absorption  of  water  will  take  place; 
but  this  is  not  leakage. 

The  pages  of  the  "Transactions"  of  the 
American  Society  of  Civil  Engineers,  as  well 
as  much  other  engineering  literature,  give  evi- 
dence of  the  desirability  of  attaining,  if  pos- 
sible, impermeable  concrete  or  other  masonry 
for  many  purposes.  A  number  of  investiga- 
tions have  been  made  by  Mr.  George  W.  Rafter, 
Messrs.  Sooysmith  &  Company,  and  other  in- 
vestigators at  one  time  or  another,  some  of  the 
results  of  which  have  been  made  public  and 
others  have  not.  Experimental  work  has  also 
been  done  in  this  direction  for  the  Metropolitan 
Water  and  Sewerage  Board  of  Boston  under 
the  direction  of  Mr.  P.  P.  Stearns,  chief  en- 
'  gineer.  Finally,  a  number  of  tests,  as  to  the 
impermeability  of  gravel  concrete  of  different 
proportions,  under  pressures  of  water  ranging 
from  20  to  80  pounds  per  square  inch,  have 
been  made  during  the  current  year  at  the 
Thayer  School  of  Civil  Engineering,  the  results 
of  which  have  been  published  as  the  thesis 
work  of  two  of  the  graduate  students,  Messrs. 
Mclntyre  and  True. 

Throughout  all  these  investigations,  so  far 
as  they  have  been   published,  there  has   been 


a  careful  recognition  of  the  necessity  of  suf- 
ficient mortar  to  fill  the  voids  of  the  broken 
stone  or  gravel  used  in  the  concrete,  but  there 
seems  to  have  been  scarcely  sufllcient  atten- 
tion directed  to  one  or  two  other  essential  quali- 
ties of  the  cement  for  the  attainment  of  imper- 
meability in  the  final  mixture.  Obviously,  It  is 
essential  that  there  should  be  sufllcient  mortar 
to  fill  the  voids  of  the  gravel  or  broken  stone, 
those  voids  depending  largely  upon  the  method 
of  preparation  or  selection  of  the  broken  stone 
and  the  variation  in  size  of  the  stones  of  which 
the  gravel  is  composed.  In  the  past  it  has 
been  almost  universal  practice  so  to  prescribe 
the  broken  stone  as  to  exclude  the  smaller 
sizes  and  make  the  voids  from  40  to  45  per 
cent,  or  possibly  50  per  cent,  of  the  volume. 
Under  such  circumstances,  so  small  a  volume 
of  mortar  as  30  per  cent,  of  the  total  of  broken 
stone  would  clearly  fall  far  short  of  producing 
a  water-tight  mixture.  Mr.  Rafter  was,  there- 
fore, judicious  in  specifying  40  to  45  per  cent, 
of  the  volume  of  the  aggregate  for  the  mortar 
employed  In  his  concrete.  It  may  even  be 
doubted  whether  40  per  cent,  of  mortar  would 
always  fill  the  voids  of  the  broken  stone,  as  the 
latter  is  usually  prescribed.  The  voids  of 
gravel,  unless  the  smaller  stones  be  excluded, 
win  seldom  exceed  one-third  of  the  volume, 
and  hence  30  per  cent,  of  mortar  would  usually 
fill  the  voids  of  such  gravel. 

As  has  already  been  intimated,  however.  It  is 
not  necessarily  sufficient  to  employ  a  volume 
of  mortar  that  is  equal  to  the  voids  In  the 
broken  stone  or  gravel.  The  mortar  is  com- 
posed of  certain  portions  of  sand  and  cement, 
the  voids  of  the  sand  itself  sometimes  exceed- 
ing 40  per  cent,  of  its  volume.  It  is  just  as 
essential  to  fill  the  sand  voids  as  those  of  the 
broken  stone  or  gravel.  In  order  that  voids 
of  the  sand  shall  be  so  filled  as  to  produce  im- 
permeability, it  is  further  requisite  that  the 
cement  shall  be  ground  fine  so  that  the  opera- 
tion of  setting,  i.  e.,  of  crystallization,  shall 
leave  no  voids  of  sufficient  size  to  permit  water 
to  find  its  way  through  them.  It  is  not  to  be 
supposed  that  the  operation  of  crystallization 
which  takes  place  In  the  setting  of  the  cement 
will  make  that  portion  of  the  mass  between  the 
sand  grains  absolutely  solid,  but  the  interstices 
must  be  reduced  as  nearly  to  those  of  molec- 
ular dimensions  as  possible  If  the  resulting 
mass  is  to  be  impermeable  under  sensible  pres- 
sures of  water.  The  question  of  fine  grinding 
of  the. cement,  therefore.  Is  thus  seen  to  play 
a  most  Important  part  In  the  attainment  of  a 
water-tight  concrete.  It  Is  not  sufficient  that 
the  cement  as  such  shall  be  of  excellent  qual- 
ity, but  It  must  be  ground  so  fine  that  after  It 
is  set  there  shall  remain  no  spaces  large 
enough  to  permit  water  to  find  Its  way  through 
under  pressure. 

It  Is  coming  to  be  recognized  more  generally 
among  civil  engineers  that  the  exclusion  of  the 
smaller  sizes  of  stone  from  crushed  rock  In  the 
making  of  concrete  Is  unwise  from  the  point 
of  view  of  both  economy  and  carrying  power 
of  the  concrete,  and  in  some  kinds  of  stone  at 
least  it  appears  to  be  advantageous  not  to  ex- 
clude the  crusher  dust.  It  is  obviously  certain 
from  the  considerations  which  have  been  set 
forth  that  this  balancing  of  broken  stone  has 
the  further  valuable  result  of  aiding  materially 
in  securing  Impermeability  of  concrete  or 
other  masonry.  The  presence  of  the  smaller 
fragments  of  broken  stone  as  well  as  the  dust 
will  clearly  aid  in  an  efficient  manner  in  clos- 
ing any  possible  channels  through  the  com- 
pleted masonry,  and  the  same  observation 
holds  In  precisely  the  same  way  in  connection 
with  balanced  gravel  containing  the  varying 
sizes  from  ordinary  sand  to  the  largest  single 
stone  permissible.    Indeed,  so  essential  a  part 


does  this  balancing  of  broken  stone  and  gravel 
play  In  -securing  water-tight  masonry  that  it 
is  reasonable  to  suppose  water-tightness  might 
be  attained  in  concrete  with  sensibly  less  finely 
ground  cement  than  were  that  balancing  omit- 
ted. The  use  of  the  total  products  of  the 
crusher  as  well  as  the  naturally  balanced  gravel 
carries  with  it  in  this  manner  both  Its  own 
economy  and  that  of  a  less  finely  ground  cement, 
while  at  the  same  time  aiding  In  reaching  the 
desired  quality  of  impermeability. 

In  all  experimental  Investigations,  therefore, 
on  the  permeability  of  concrete  it  Is  absolutely 
essential,  in  order  that  the  results  may  have 
their  proper  values,  that  the  degree  of  balanc- 
ing of  the  broken  stone  or  gravel  be  determined 
and  given  as  well  as  the  fineness  of  grinding 
of  the  cement  used.  In  these  respects  the 
data  at  present  available  In  this  particular  line 
of  work  are  far  from  complete,  and  in  many 
cases  so  Incomplete  as  to  detract  materially 
from  the  values  of  the  results.  If,  indeed,  that 
value  is  not  sensibly  destroyed.  It  Is  of  little 
significance  to  state  that  the  amount  of  mortar 
employed  was  30  to  45  per  cent,  of  the  volume 
of  the  aggregate,  if  the  sizes  of  the  broken 
stone  or  gravel  employed  and  the  fineness  of 
the  grinding  of  the  cement  are  ignored.  The 
voids  of  the  former  may  be  reduced  possibly  to 
15  per  cent,  and  easily  to  20  or  25  per  cent,  of 
the  total  volume  with  reasonable  balancing, 
while  otherwise  the  void  space  might  reach  40 
or  even  50  per  cent,  of  the  total  volume.  It  is 
clear,  therefore,  that  20  or  25  per  cent,  of 
mortar  In  the  one  case  might  answer  all  the 
purposes  that  40  or  45  per  cent,  could  in  other 
cases.  Similarly,  the  significance  of  No.  1  ce- 
ment or  No.  2  cement  is  equally  indeterminate, 
whatever  may  be  the;  rate  of  setting  or  the  re- 
sistance of  the  mass  after  setting  without  the 
fineness  of  the  material  being  known. 

So  far  as  experimental  results  now  available 
indicate  it  would  appear  that  In  order  to  at- 
tain impermeability  In  concrete,  whether  of 
gravel  or  of  broken  stone,  that  the  mortar  mix- 
ture must  be  at  least  as  rich  as  1  cement  to  2 
sand,  or  1  cement  to  2.5  sand,  the  proportion 
of  mortar  being  sufficient  to  fill  entirely  the 
voids,  or  possibly  a  little  more  than  that  in  or- 
der to  provide  for  inequalities  of  mixing  in  dif- 
ferent portions  of  the  mass.  Although  ap- 
parently mortar  of  1  cement  to  3  sand  has  oc- 
casionally been  found  Impermeable  under  as 
high  pressure  as  40  pounds  per  square  inch, 
there  Is  little  evidence  that  such  a  mixture 
can  In  general  be  relied  upon.  In  addition 
to  the  importance  of  these  matters  of  compo- 
sition to  be  employed  for  a  permeable  con- 
crete. It  Is  undoubtedly  also  of  essential  im- 
portance that  the  concrete  should  be  k^t  thor- 
oughly moistened  during  the  entire  period  of 
setting;  otherwise  not  only  the  ultimate  re- 
sistance may  be  impaired,  but  also  the  im- 
permeability by  the  slight  contraction  of  set- 
ting in  air  which  has  been  observed  repeatedly. 
This  has  a  marked  influence  upon  the  use  of 
concrete  in  the  walls  of  buildings,  which  In 
their  subsequent  experience  may  be  exposed 
to  driving  rain  storms,  against  which  ordinary 
walls  of  masonry  have  frequently  been  found 
ineffective. 


The  Most  Pressing  Problem  of  municipal  gov- 
ernment Is  to  keep  the  tax  rate  down  and  the 
service  up,  according  to  Mr.  Denis  MulvlhlU, 
the  boiler  tender  who  was  recently  elected 
mayor  of  Bridgeport,  Conn.  He  has  sent  a 
New  Haven  paper  a  brief  statement  of  the  use- 
less expenditures  he  stopped,  and  remarked  con- 
cerning the  criticisms  his  course  had  aroused 
that  he  had  noticed  a  loose  pulley  on  a  hot 
shaft  often  made  more  noise  than  a  1,000-horse- 
power  engine. 
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Willum  Haaell  Wilson,  Hon.  M.  Am.  Soc  C.  E. 


Through  the  courtesy  of  Mr.  Joseph  M.  Wil- 
son, M.  Am.  Soc.  C.  E.,  The  Engineering  Record 
is  enabled  to  print  the  following  notes  of  the 
career  of  his  eminent  and  beloved  father,  Wil- 
liam Hasell  Wilson,  Hon.  M.  Am.  Soc.  C.  E., 
who  died  in  Philadelphia  on  August  17.  His 
long  and  useful  career  as  an  engineer  is  one 
of  the  most  creditable  records  of  the  profession 
in  America,  of  which  he  was,  during  many 
years,  one  of  the  leading  members. 

William  Hasell  Wilson,  son  of  Major  John 
Wilson  and  Elisa  Gibbes,  was  born  at  Charles- 
ton, S.  C,  November  5,  1811.  The  former  was 
the  son  of  Lt  John  Wilson,  of  the  71st  High- 
landers, who  was  actively  engaged  during  tbe 
Revolutionary  War,  for  most  of  the  time  on  en- 
gineer duty  as  assistant  to  Major  MoncrleC  of 
the  Royal  Engineers.  The  father  of  Lieutenant 
Wilson  was  James  Wilson,  an  engineer  and  ar- 
chitect of  Stirling,  Scotland.  At  the  close  of 
the  war.  Lieutenant  Wilson  married  a  daugh- 
ter of  Dr.  Robert  Wilson,  of  Charleston,  who 
was  a  native  of  Fifeshlre,  Scotland,  and  after 
some  years  of  active  service  settled  at  Stirling. 

Upon  the  death  of  Lieutenant  Wilson,  his 
widow  returned  with  her  family  to  Charleston, 
where  her  son  John,  who  had  been  educated  at 
the  University  of  Edinburgh,  entered  into  busi- 
ness as  an  engineer  and  surveyor.  Upon  the 
breaking  out  of  the  war  with  Great  Britain  in 
1S12,  he  volunteered  his  services  to  his  adopted 
country  and  under  Gen.  Thomas  Pinckney 
planned  and  constructed  the  fortifications  at 
Charleston.  At  the  close  of  the  war  he  received 
a  commission  as  Major  in  the  Topographical 
Corps,  U.  S.  A.,  but  having  duties  assigned  to 
him  that  were  not  congenial  resigned  after  a 
few  months'  service. 

From  the  years  1818  to  1822,  Major  Wilson 
held  the  position  of  "Civil  and  Military  Engi- 
neer" of  the  State  of  South  Carolina.  He  subse- 
quently practiced  his  profession  at  Charleston, 
but  removed  with  his  family  to  Philadelphia  in 
the  year  1826.  In  1827  he  was  appointed  by  the 
Canal  Commissioners  of  the  State  of  Pennsyl- 
vania, chief  engineer  to  conduct  the  surveys, 
location  and  construction  of  a  railroad  from 
Philadelphia  to  the  Susquehanna  River,  but 
was  compelled  by  ill  health  to  resign  his  po- 
sition before  the  completion  of  the  work,  and 
died  in  1833. 

His  son  William  Hasell  Wilson,  from  an  early 
age,  pursued  a  classical  course  of  education  at 
private  schools  and  at  the  Charleston  College, 
being  at  the  latter  Institution  from  1823  to 
1826.  In  June,  1827,  he  accompanied  as  a  volun- 
teer the  surveying  party  under  his  father,  but 
served  for  most  of  the  time  during  the  summer 
months  as  a  chalnman,  having  for  an  associate, 
John  Edgar  Thomson,  subsequently  chief  engi- 
neer and  president  of  the  Pennsylvania  Rail- 
road company.  In  March,  1828,  a  large  corps 
was  organized  for  the  location  of  the  Philadel- 
phia t  Columbia  Railroad,  in  which  the  subject 
of  this  sketch  served  as  rodman;  continuing 
in  service  as  assistant  engineer  on  construction 
during  tbe  year  1829  and  1830,  and  as  principal 
assistant  engineer  in  charge  of  the  work  on  the 
eastern  40  miles  of  the  road,  from  March,  1831, 
until  its  completion  and  the  disbandment  of  the 
engineer  corps  In  October,  1834. 

In  the  spring  of  1836  he  took  charge  as  prin- 
cipal assistant  under  Messrs.  Moncure  and  Wirt 
Robinson,  of  the  final  location  and  construction 
of  the  second  division  of  the  Philadelphia  & 
Reading  Railroad,  extending  from  a  point  a  few 
miles  east  of  Pottstown  to  Bridgeport,  opposite 
Morristown.  In  June,  1838,  the  work  under  his 
care  being  about  completed,  he  accepted  from 
the  canal  commlseioners  the  appointment  of 
chief  engineer  of  the  Gettysburg  extension  of 


the  State  Railroad,  the  grading  of  which  was 
then  in  progress.  The  work  upon  this  line,  as 
well  as  upon  most  other  portions  of  the  State 
improvements,  was  suspended  in  the  early  part 
of  the  year  1839,  and  a  depressed  condition  of 
business  and  financial  aftairs  ensued,  that  for 
several  years  checked  the  progress  of  any  works 
of  public  improvement. 

The  prospect  of  satisfactory  professional  em- 
ployment being  unpromising  Mr.  Wilson  at  the 
beginning  of  the  year  1841,  turned  his  attention 
to  farming,  in  which  becoming  much  interested 
he  continued  until  the  close  of  the  year  1858, 
although  for  the  last  few  years  of  the  period 
he  was  more  or  less  engaged  in  professional 
matters. 

During  the  summers  of  1852  and  1853  he 
made  extensive  surveys  for  the  Pennsylvania 
Railroad  Company,  and  located  a  line  of  rail- 
road from  Philadelphia,  via  Phoenixville  and 
the  French  Creek  and  Conestoga  Valleys,  to  a 
connection  of  the  Harrisburg  &  Lancaster  Rail- 
road about  eight  miles  west  of  Lancaster.  The 
latter  road  was  operated  under  lease  by  the 
Pennsylvania  Railroad  Company,  and  the  con- 
s.ruciion  oi  the  proposed  new  line  was  con- 
templated for  the  purpose  of  affording  the  com- 
pany an  independent  route,  free  from  the  many 
annoyances  attendant  upon  the  use  of  the  State 
Railroad  as  a  part  of  the  through  line  between 
Philadelphia  and  Pittsbilrg.  The  subsequent 
sale  of  the  State  works,  and  the  acquisition  of 
the  "main  line"  by  the  Pennsylvania  Railroad 
Company,  put  a  stop  to  the  proposed  construc- 
tion of  the  alternative  line. 

Early  In  the  year  1854  Mr.  Wilson  took  the 
position  of  chief  engineer  of  the  Philadelphia 
&  West  Chester  Railroad  then  being  constructed. 
After  the  road  was  completed  as  far  as  Media, 
and  the  grading  and  bridging  thence  to  West 
Chester  well  advanced,  work  was  suspended  for 
want  of  funds,  and  he  left  the  service  at  the 
end  of  the  year  1855. 

During  the  succeeding  eighteen  months,  he 
made  surveys  for  a  railroad  between  Morris- 
town  and  Allentown,  and  for  an  extension  of 
the  Pennsylvania  Railroad  to  the  Delaware 
River,  in  addition  to  making  two  trips  to  Ohio, 
Indiana  and  Illinois,  Investigating  railroad  mat- 
ters for  the  Pennsylvania  Railroad  Company. 
Upon  the  purchase  of  the  main  line  of  State  im- 
provements by  that  company,  he  was  appointed 
resident  engineer  of  the  line  between  Philadel- 
phia and  Columbia,  and  entered  upon  his  duties 
August  1,  1857.  In  the  following  year  his  di- 
vision was  extended  to  Mifflin  on  the  Juniata 
River,  and  In  January,  1859,  he  was  placed  in 
charge  of  the  entire  line  to  Pittsburg  with  its 
branches.  This  rendered  necessary  the  aban- 
donment of  the  farm  and  a  change  of  residence 
to  Altoona,  which  was  the  headquarters  of  the 
operating  department  of  the  company. 

The  duties  of. the  resident  engineer  included 
not  only  the  care  of  the  roadway,  bridges  and 
buildings,  which  constituted  maintenance-of- 
way,  but  the  designing  and  supervision  of  all 
new  constructions,  surveys  for  branch  lines,  the 
purchase  and  management  of  real  estate,  and 
the  furnishing  of  fuel  and  water  for  the  motive 
power.  All  purchases  of  materials  for  the  re- 
pairs and  construction  of  the  works  under  his 
charge  also  devolved  upon  him  for  several  years 
until  the  organization  of  a  purchasing  depart- 
ment by  the  company.  In  1862  his  title  was 
changed  to  chief  engineer.  He  was  assisted  by 
an  engineer  of  bridges  and  buildings  and  a 
resident  engineer  on  each  of  the  three  divisions 
of  the  main  line  and  on  the  Tyrone  division. 

The  constantly  Increasing  duties  of  the  main- 
tenance-of-way,  together  with  the  large  amount 
of  construction  work  devolving  upon  the  Engi- 
neer's Department,  had  by  the  close  of  the  year 
1867  accumulated  to  such  an  extent  as  to  ren- 


der a  division  of  labor  necessary.  A  depart- 
ment of  construction  was  accordingly  organized 
to  take  charge  of  new  work,  which  went  into 
operation  on  January  1,  1868,  under  Mr.  Wilson 
as  chief  engineer,  with  headquarters  at  Philadel- 
phia. The  maintenance-of-way  remained  under 
the  general  superintendent  of  transportation  as 
a  separate  department. 

During  the  succeeding  six  years  a  very  large 
amount  of  new  work  was  constructed  to  provide 
increased  facilities  for  the  growing  business  of 
the  company,  embracing  passenger,  freight, 
water  and  coaling  stations,  additional  tracks, 
car-shops,  piers  and  coal-chutes  at  the  Delaware 
River,  and  the  straightening  of  several  miles 
of  road  on  the  Philadelphia  Division.  During 
the  same  period,  the  construction  department 
had  charge  of  a  considerable  amount  of  new 
work  on  the  Philadelphia  &  Erie  and  the  Lewis- 
burg  Railroads. 

The  financial  troubles  in  the  latter  part  of 
the  year  1873  caused  a  suspension  of  new  con- 
struction, and  the  engineer's  department  was 
discontinued.  From  the  commencement  of  the 
year  1874,  whatever  engineering  operations  were 
necessary  came  under  the  direction  of  the  gen- 
eral manager  of  transportation. 

In  November,  1873,  Mr.  Wilson  was  elected 
president  of  the  Philadelphia  &'  Erie  Railroad 
Company,  but  was  continued  in  the  service  of 
the  Pennsylvania  Railroad  Company  with  the 
title  of  consulting  engineer,  for  the  purpose  of 
closing  up  the  work  previously  under  his 
charge.  In  July,  1874,  he  resigned  the  presi- 
dency of  the  Philadelphia  &  Erie  Railroad  Com- 
pany and  was  placed  at  the  head  of  a  new  de- 
partment of  the  Pennsylvania  Railroad  Com- 
pany, entitled  the  "real  estate  department," 
which  he  organized  and  to  which  was  entrusted 
the  charge  of  the  real  estate  on  the  lines  owned 
or  controlled  by  the  company,  as  far  as  re- 
garded the  completion  and  arrangement  of  maps 
and  records  and  the  financial  control  of  the 
properties. 

In  March,  1884,  Mr.  Wilson  left  the  real  es- 
tate department,  having,  been  elected  president 
of  the  Philadelphia  &  Erie  Railroad  Company 
and  of  several  other  companies  whose  lines 
were  controlled  by  the  Pennsylvania  Railroad 
Company.  These  positions  were  resigned  by 
him  In  the  early  part  of  the  year  1894,  with  the 
exception  of  the  presidency  of  the  Belvidere 
Delaware  Railroad  Company,  which  he  retained 
until  his  death. 


The  Engineering  Exhibits  at  the  Louisiana 
Purchase  Exposition  will  be  under  the  charge 
of  Col.  J.  A.  Ockerson,  M.  Am.  Soc.  C.  E.,  the 
chief  of  the  Department  of  Liberal  Arts.  This 
department  will  be  housed  In  a  750x520-foot 
building  already  briefiy  described  In  this  jour- 
nal, and  embraces  thirteen  groups  of  subjects, 
of  which  one  Is  civil  and  military  engineering, 
another  models  and  designs  for  public  works, 
and  a  third  architectural  engineering.  There 
will  be  no  charge  for  space  and  a  limited 
amount  of  power  for  the  operation  of  mechani- 
cal devices  to  Illustrate  piocesses  of  special  in- 
terest will  be  furnished  j'ree.  It  Is  eminently 
proper  that  a  great  exposition  celebi-atlng  the 
acquisition  of  the  Louisiana  Territory,  which 
has  been  developed  more  by  the  engineer's 
ability  and  hardihood  than  any  other  single  in- 
fluence, should  be  marked  by  a  larger  and  bet- 
ter engineering  exhibit  than  has  been  displayed 
before.  Colonel  Ockerson's  long  connection 
with  the  profession  Insures  a  sympathetic  man- 
agement of  such  a  representation,  and  a  circu- 
lar he  has  recently  prepared  for  the  use  of  in- 
tending exhibitors  indicates  a  strong  desire  on 
his  part  to  make  the  display  one  fully  worthy 
of  engineering  In  its  broadest  and  best  sense. 


Aug.  23,  1902. 

Electrical    Equipment    of    the    C.    &    C.    Shaft, 

Virginia  City,  Nev. 

By  Leon  M.  Hall,  Consulting  Engineer. 


When  the  mining  properties  on  the  Comstocli 
Lode  were  first  developed,  operations  were 
carried  on  by  means  of  steam-generated  power, 
wood  being  used  as  the  fuel.  This  was  very 
costly  on  account  of  the  scarcity  of  wood.  The 
milling  was,  until  quite  recently,  done  at  a  dis- 
tance of  some  15  miles  from  the  mine,  at  a 
point  on  the  Carson  River,  where  cheap  water 
power  could  be  obtained.  About  two  years 
ago  the  question  of  electrical  transmission  for 
the  purpose  of  supplying  power  for  deep  min- 
ing operations  on  the  Comstocli  Lode  was 
taken  up,  and  since  then  extensive  hydraulic 
developments  have  been  carried  out  at  Floris- 
ton,  Cal.,  on  the  Truckee  River.  Power  is  now 
transmitted  35  miles  to  the  mines  in  Stotey 
County  and  a  dozen  or  more  of  the  properties 
have  been  equipped  with  electrical  machinery. 
Among  these  is  the  C.  and  C.  shaft  of  the  Con- 
solidated California  &  Virginia  Mining  Com- 
pany, which  has  a  world-wide  reputation  as  a 
bullion   producer. 

The  power  plant  on  the  Truckee  River  is 
about  two  miles  east  of  Floriston.  The  river 
is  dammed  just  below  the  Floriston  pulp  and 
paper  mill,  and  the  water  is  conveyed  about 
600  feet  through  a  canal  and  then  8,600  feet 
through  a  wooden  flume  6  feet  8  inches  high 
and  10  feet  wide,  to  a  point  directly  above  the 
generating  station.  It  is  then  conducted 
through  two  wooden  stave  pipes  160  feet  long 
and  six  feet  in  diameter  to  the  wheels,  upon 
which  there  is  a  head  of  84  >^  feet.  There  are 
two  pairs  of  27-inch  horizontal  McCormick  tur- 
bines, direct-connected  to  Westinghouse,  three- 
phase,  sixty-cycle  generators  of  the   revolving 
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carried  on  the  same  poles  by  oak  brackets  with 
pony  Insulators.  At  the  sub-station  at  Vir- 
ginia City,  the  potential  is  lowered  to  2,300 
volts  by  means  of  six  450  kilowatt.  Westing- 
house,  oil-insulated  transformers,  and  at  this 
potential  current  is  distributed  to  the  various 
mining  companies.  The  distribution  circuits 
are  composed  of  weather-proof  wire  and  are 
designed  for  4  per  cent,  drop  under  full  load. 
The  generating  station  at  Floriston  is  con- 
structed of  brick  with  a  galvanized  iron  roof 
and  the  sub-station  at  Virginia  City  is  entirely 
covered  with  corrugated  galvanized  iron.  [A 
more  detailed  illustrated  description  of  this 
plant  appeared  in  The  Engineering  Record  of 
December  14,  1901.] 
The  plant  has  been  in  continuous  operation 
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to  balanced  electric  hoist,  which  will  be  de- 
scribed later;  a  lOO-horse-power,  type  C,  2,200 
volt  Westinghouse  Inductloii  motor,  belted  to 
a  16Hx20-ln.,  single-stage  air  compressor;  a 
30-horse-power  type  C,  440-volt  Westinghouse 
induction  motor,  operating  circular  saws;  a 
15-horse-power  motor  of  the  same  type,  driv- 
ing tools  in  the  machine  shop;  a  lO-horse- 
power,  type  C  motor  operating  a  Blake  rock 
breaker  at  the  ore  bin;  three  15  kilowatt.  In- 
door type,  Westinghouse  transformers,  trans- 
forming from  2,200  volts  to  440  volts;  one  5- 
kilowatt,  Westinghouse  lighting  transformer, 
transforming  from  2,200  volts  to  110  volts;  two 
-Manhattan  arc  lamps;  fifty  incandescent 
lamps,  together  with  necessary  lightning  ar- 
resters,  fuse  blocks,  cut-outs  and  switches. 
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armature  type.  These  generators  are  sepa- 
rately excited  by  two  22 "^-kilowatt  direct-cur- 
rent machines.  The  wheels  will  each  develop 
1,400  horse-power  at  400  revolutions  per 
minute  with  the  above  head  of  water.  They 
are  regulated  by  two  type  B  Lombard  gover- 
nors. Current  is  generated  at  500  volts  and  is 
raised  to  24,000  volts  by  means  of  six  300  kilo- 
watt, Westinghouse,  oil-insulated  transformers, 
at  which  potential  it  is  transmitted  33  miles 
over  a  double  circuit  of  No.  4  hard  drawn  cop- 
per wire  to  the  sub-station  at  Virginia  City. 
The  line  Is  composed  of  square  redwood  poles 
30  feet  in  length,  with  pine  cross  arras  and 
locust  pins,  upon  which  are  mounted  7%-inch 
Locke  Insulators.       The    telephone    circuit    is 


Continuous  Rope  Hoist  Driven  by  200-Hobse- Power  Motor. 


The  apparatus  underground  consists  of  the 
following;  a  15-horse-power,  type  C  induction 
motor,  operating  at  440  volts  and  driving  a 
fan  on  the  250-foot  level:  two  10-horse-power 
motors  of  the  same  type,  driving  fans  on  the 
1,P50  and  2.150-foot  levels;  three  225-horse- 
power,  type  C  motors,  operating  at  2,200  volts 
and  geared  to  three  duplex  double-acting  Reid- 
ler  pumps  located  on  the  2, ISO-foot  level; 
three  lO-kilowatt,  type  O.  D.  transformers, 
transforming  from  2.200  to  44ii  vol  s.  located 
on  the  1,750-foot  level;  a  3-kilowatt  lighting 
transformer,  transforming  from  2,200  to  110 
volts,  on  the  same  level;  three  15-kilowatt.  type 
O.  D.  transformers,  transforming  to  44:)  volts, 
on  the  1.950-foot  level;  two  5-kilowatt  O.  D. 
lighting  transformers,  transforming  from  2.200 
to  110  volts,  on  the  same  level;  three  10-kilo- 
watt  transformers,  transforming  to  440  volts, 
on  the  same  level;  and  a  5-kilowatt  lighting 
transformer,  transforming  to  110  volts,  on  the 
same  level.  These  are  all  Westinghouse  trans- 
formers and  supply  the  motor  and  lighting  cir- 
cuits  within  the  mine. 

There  are  250  16-candle-power  incandescent 
lamps  scattered  through  the  workings  under- 
ground. A  No.  6  B.  &  S.  three-conductor  lead- 
covered  cable  armored  with  iron  wire  extends 
from  the  surface  to  the  2,150-foot  level,  and  a 
No.  0,  three-conductor  cable  to  the  pumps  on 
the  same  level.  The  weight  of  the  No.  6  cable 
is  6  tons  and  of  the  No.  0  cable  10  tons.  The 
cables  were  lowered  down  the  shaft  by  means 
of  the  hoisting  rope  and  then  securely  clamped 
to  the  wall  plates.  At  each  station  a  water- 
tight junction  box  is  used  and  the  lead  covering 
sweated  into  a  tight-fitting  sleeve  located  in 
the  side  of  the  box. 

The  power  is  brought  into  the  works  over 
two  separate  circuits,  each  of  which  is  pro- 
vided with  a  single-pole  switch  at  the  entrance 
of  the  building  and,  also  a  Westinghouse  inte- 


slnce  October  20,  1900.  The  Truckee  River  Gen- 
eral Electric  Company  sells  power  to  the  va- 
rious mining  companies  at  ?7  per  horse-power 
per  month,  the  amount  used  being  based  on  a 
maximum  peak  load  of  two  minutes  duration. 
This,  with  other  conditions,  has  made  advis- 
able the  installation  of  machinery  of  the  very 
highest  grade  and  the  introduction  of  some  fea- 
tures which  are  rather  unique  in  character.  In 
the  C.  &  C.  shaft  at  Virginia  City  every  pre- 
caution has  been  taken  to  secure  thorough  re- 
liability and  the  highest  efficiency. 

The  electrical  machinery  in  operation  on  the 
surface  consists  as  follows:  A  200-horse- 
power,  type  F,  2,200  volt,  variable  speed,  three- 
phase    Westinghouse    induction   motor,    geared 
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grating  wattmeter  with  Its  transformer.  The 
pump  circuit  Is  further  equipped  with  an  am- 
meter, a  frequency  Indicator,  a  power-factor 
indicator  and  a  static  ground  detector.  Oil 
break  switches  are  used  on  the  cable  circuits 
and  upon  all  of  the  2,200-volt  motors.  The 
smaller  motors,  both  on  the  surface  and  under- 
ground are  equipped  with  auto-starters,  quick- 
break  switches  and  slate  base  fuse  blocks. 
Some  of  these  machines  are  located  in  warm 
places  and  operate  under  severe  conditions. 

The  entire  installation  is  wired  with  lead- 
covered  cables  or  with  rubber-covered  copper 
wire  mounted  on  glass  Insulators  or  porcelain 
knobs.  The  greatest  care  is  used  in  installing 
the  wiring,  with  the  result  that  it  is  safe  and 
gives  absolutely  no  trouble.  Candles  have  been 
entirely  discarded,  incandescent  circuits  hav- 
ing been  carried  directly  to  the  working  faces 
and  Into  the  stopes.  The  current  is  taken  into 
the  mine  at  a  potential  of  2,200  volts,  through 
the  cables  above  mentioned,  and  the  potential 
is  lowered  In  the  mine  by  transformers,  which 
are  located  as  near  as  possible  to  the  point  of 
consumption. 

The  compressed  air  plant,  supplying  air  for 
drilling,  a  number  of  underground  hoists  and 
the  hydraulic  pump,  consists  of  a  16%x30-inch 
Rand  &  Waring  single-stage  air  compressor, 
driven  at  73  revolutions  per  minute  by  a  100- 
horse-power.  type  C  Westinghouse  motor.  The 


house,  three-phase  induction  motor  which  oper- 
ates at  a  maximum  speed  of  580  revolutions, 
moving  the  cages  through  the  shaft  at  1,250 
feet  per  minute.  The  speed  of  the  motor  is 
readily  controlled  by  means  of  variable  resist- 
ances inserted  in  the  secondary  winding,  but 
external  to  the  motor  itself.  The  variation  of 
the  resistance  is  accomplished  by  the  use  of  a 
special  controller  resembling  an  ordinary 
street-car  controller;  the  primary  circuit  is 
controlled  by  means  of  an  oil-break  switch. 
The  hoist  is  equipped  with  heavy  post  brakes, 
hydraulically  operated,  and  the  machine  is 
handled  with  remarkable  ease.  In  tests  that 
have  been  made  these  hoists  show  a  net  effi- 
ciency of  about  T.')  per  cent.,  counting  all  elec- 
trical and  frictional  losses. 

The  pumping  plant  consists  of  three  duplex 
double-acting  24x6  11/16-inch  Reidler  pumping 
engines,  located  on  the  2,150-foot  level.  These 
pumps  take  their  water  supply  from  a  tank  on 
the  east  side  of  the  shaft  just  below  the  2,150- 
foot  station.     Each   pump  is  separately  driven 
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motor  speed  is  580  revolutions  per  minute, 
which  is  reduced  by  a  counter  shaft  with 
wooden  rim  pulleys  and  rubber  belting.  No 
automatic  regulator  is  used  at  the  present 
time,  as  the  compressor  is  working  to  Its  full 
capacity  and  the  motor  is  developing  96  horse- 
power. 

The  electric  hoist  is  a  decided  departure  from 
usual  practice  In  deep  mine  hoisting  plants 
and  embodies  what  is  commonly  known  as  the 
balanced,  continuous  or  tail-rope  .system.  This 
was  adopted  in  order  to  reduce  the  cost  of 
operation  and,  also,  the  size  of  the  motor  to 
the  lowest  size  compatible  with  the  duty  re- 
quired, viz.:  to  hoist  500  tons  dally  from  the 
2,500-foot  level  by  means  of  double-deck  cages 
carrying  3,600  pounds  of  rock.  The  hoist  con- 
sists essentially  of  a  main  driving  drum  and  an 
Idler,  around  which  Is  wrapped  a  lV6-lnch  plow 
steel  wire  rope.  The  rope  passes  down  one 
compartment,  around  a  movable  tall  sheave 
and  up  the  other.  One  cage  Is  Inserted  be- 
tween the  ends  of  the  rope  and  the  other 
fastened  to  It  by  means  of  heavy  Iron  clamps. 
The  main  driving  drum  is  geared  to  a  200- 
horse-power,  type  F,   variable  speed  Westing- 
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by  a  220*horse-power,  type  C,  2,200-volt,  West- 
inghouse induction  motor,  and  has  a  capacity, 
at  110  revolutions  per  minute,  of  1.500  gallons 
per  minute  to  the  height  of  450  feet,  or  to  the 
Sutro  tunnel  level.  The  motors  run  at  a  speed 
of  495  revolutions  per  minute,  the  necessary 
reduction  being  obtained  by  the  use  of  cut 
gearing  with  stepped  teeth.  The  total  capacity 
is  4,500  gallons  per  minute  and  is  intended  to 
take  the  water  from  the  hydraulic  elevator  as 
long  as  it  is  used  as  a  sinking  pump. 

The  pumps  are  located  in  a  station  30  feet 
north  of  the  shaft.  This  station  is  cut  from 
the  solid  rock  and  is  18  feet  by  17  feet  8  inches 
In  section  and  110  feet  long.  It  is  timbered 
with  14xl4-inch  pine  timbers  with  3-inch  plank- 
ing. A  drift  5  feet  by  10  feet  6  inches  in  sec- 
tion connects  it  with  the  shaft,  and  ventilation 
is  obtained  by  means  of  a  small  electrically- 
driven  blower.  The  motors  are  all  wired  with 
lead-covered  cable  and  the  station  is  lighted 
with  Incandescent  lamps.  A  10-ton  hand 
crane  travels  the  entire  length  of  the  station 
so  that  the  labor  of  handling  and  Installing 
machinery  has  been  reduced  to  a  minimum. 

This  plant  Is  undoubtedly  one  of  the  best 
and  most  complete  mining  installations  in  the 
world,  and  its  operation  has  been  entirely  sat- 
isfactory both  In  regard  to  economy  an<l  rella- 


blllty.  Up  to  the  time  when  electrically  trans- 
mitted power  was  adopted,  the  cost  of  motive 
power  was  never  less  than  $20  per  horse-power 
per  month,  while  under  existing  conditions,  it 
is  reduced  to  ?7.  For  example,  the  cost  of 
operating  the  100-horse-power  air  compressor 
usually  averaged  about  $1,800  per  month,  while 
to-day  It  is  only  $672.  The  entire  plant  was 
installed  according  to  my  plans  and  specifica- 
tions and  under  the  able  direction  of  Superin- 
tendent Jos.  R.  Ryan.  It  has  proved  an  un- 
qualified success  from  the  very  beginning. 

The  Pennsylvania  H.  R.  Trainshed,  Pittsburg. 

The  trainshed  for  the  new  depot  of  the  Penn- 
sylvania Railroad  at  Pittsburg  is  about  555 
feet  long,  260  feet  wide  and  110  feet  high  over 
all.  It  is  one  of  the  largest  in  this  country 
and  will  have  sixteen  tracks  with  platforms  be- 
tween them,  each  track  having  a  capacity  for 
one  twelve-car  train  or  two  five-car  trains.  The 
design  of  the  shed  is  almost  Identical  with  that 
at  the  same  company's  Jersey  City  terminal, 
and  the  dimensions  are  approximately  the 
same,  the  two  structures  being  practically  alike 
except  for  some  modifications  of  details. 

In  this  shed,  as  in  those  at  Jersey  City  and 
Philadelphia  for  the  same  railroad,  and  at 
Philadelphia  for  the  Philadelphia  &  Reading 
Railroad,  at  Buffalo  for  the  New  York  Central 
&  Hudson  River  Railroad,  at  Cleveland  for  the 
Lake  Shore  Railroad,  the  entire  area  is  unob- 
structed by  columns  or  walls  and  is  covered  by 
a  curved  roof  supported  on  high  arched  trusses. 
This  construction  has  the  advantage  of  allow- 
ing the  tracks  and  platforms  to  be  arranged  in 
any  way,  involves  no  waste  floor  space,  avoids 
any  obstructions  from  intermediate  columns, 
and  presents  an  imposing  interior.  On  the 
other  hand,  the  long-span  roof  trusses  are 
heavier  and  costlier  than  shorter  ones  sup- 
ported on  columns  and  covering  the  same  area. 
It  is  difficult  to  keep  the  skylights  and  upper 
steelwork  clean,  and  the  curved  roof  sheathing 
is  very  expensive.  Very  large  trainsheds  for 
the  Union  Depot  at  St.  Louis,  for  the  South 
Terminal  at  Boston,  and  for  the  Pennsylvania 
Railroad  at  Camden,  N.  J.,  have  been  made 
with  short,  flat  roof  trusses,  supported  on  two 
or  more  rows  of  interior  longitudinal  columns, 
as  shown  in  The  Engineering  Record  of  Janu- 
ary 21,  1899,  and  September  14,  1901.  These 
buildings  require  less  steel  for  a  given  length 
and  width,  are  more  quickly  and  cheaply 
erected,  more  easily  lighted  and  cleaned,  can 
be  much  more  economically  roofed,  and  are 
considered  to  lend  themselves  about  as  well 
to  an  attractive  exterior  treatment. 

The  principal  members  of  the  framework  are 
twenty-four  three-hinge  arch  trusses,  which  are 
spaced  alternately  9  feet  and  40V6  feet  apart 
on  centers  and  are  braced  together  in  pairs 
and  connected  by  longitudinal  girders  and 
trussed  purlins.  The  outline  and  general  di- 
mensions of  the  trusses  are  shown  in  the  dia- 
gram elevation  and  the  lateral  bracing  in  the 
plane  of  the  top  chords  is  shown  in  the  roof 
plan.  There  are  twenty-two  lines  of  purlins 
which  are  lattice-girders  in  the  planes  of  the 
radial  truss  members.  The  short  panels  be- 
tween the  trusses  of  each  pair  have  %-inch 
square  pin-connected  diagonal  rods  in  every 
panel  of  the  top  chords  and  purlins,  and  the 
long-panels  between  the  pairs  of  trusses  are 
braced  by  diagonal  rods  I14  Inches  square, 
which  extend  across  one  or  two  intermediate 
purlins. 

Each  end  of  the  building  is  braced  against 
lateral  and  wind  strains  by  a  lattice-girder  In 
a  horizontal  plane  through  the  fourth  panel 
point  above  the  end  pin  of  the  arch  truss,  about 
25  feet  above  the  ground.    Horizontal   struts 
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and  X-braces  at  all  the  panel  points  up  to  the 
hip  connect  the  trusses  of  each  pair,  and  are 
made  of  angles  with  riveted  connections.  The 
vertical  ends  of  the  trusses  up  to  the  hips, 
about  35  feet  above  the  end  pins,  are  braced 
on  each  side  of  the  building  by  a  continuous 
line  of  lattice-girders  about  12  feet  deep,  which 
reach  from  the  hip  to  the  next  panel  point  be- 
low. Besides  this  the  wall  panel  between  the 
end  two  pairs  of  trusses  is  braced  by  a  hori- 
zontal longitudinal  lattice-girder  at  the  bot- 
tom and  by  diagonal  rods,  and  the  vertical 
posts  in  each  pair  of  trusses  from  the  end  pin 
up  to  the  hip  are  braced  with  horizontal  struts 
at  panel  points  and  X-brace  angles  in  each 
panel  thus  formed.  Besides  these  braces,  each 
pair  of  struts  is  additionally  braced  at  the  hips 
by  longitudinal  horizontal  struts  and  diagonals 
in  the  three  planes  of  web  members,  which  are 
indicated  by  heavy  lines  in  the  elevation  of  the 
arch  truss. 

There  is  a  monitor  with  clere-story  windows 
on  the  center  line  of  the  roof,  which  extends 
to  within  about  10  feet  of  each  gable,  and 
there  is  a  transverse  lantern  8  feet  high  and 
15  feet  wide  over  each  pair  of  trusses  except 
the  end  pairs,  and  in  the  center  of  each  panel 
between    pairs.     Both    monitor    and    lanterns 
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The  arch  trusses  have  a  rise  of  93  feet  and 
span  of  255  feet  on  centers  of  pin,  and  have  a 
clear  height  of  {ibout  87  feet  above  the  rail 
base.  They  are  alike  in  the  intermediate  and 
end  panels  except  that  in  the  latter  the  weights 
of  the  angles  are  lighter  and  the  connections 
vary.  They  are  7  feet  deep  at  the  crown  and 
about  6%  feet  deep  on  a  radial  line  at  the  hips. 
Each  semi-truss  was  shipped  in  six  sections  of 
two  or  more  panels  each,  varying  according  to 
the  depth  of  the  truss  and  the  length  of  the 
panels.  The  adjacent  sections  have  their 
chords  spliced  with  field-riveted  cover  plates 
like  ordinary  lattice-girder  bridge  work,  except 
at  the  crown.  This  joint  is  made  in  the  center 
of  a  panel  and  the  diagonals  are  made  extra 
heavy  to  carry  the  chord  stresses  to  the  5-lnch 
center  pin,  which  engages  reinforced  jaw  plates 
locking  the  two  sections  together.  The  abut- 
ting vertical  surfaces  at  the  pin  are  milled  to 
%-inch  clearance  and  the  top  and  bottom 
chords  are  spliced  with  bolts  through  slotted 
holes  in  the  webs  to  allow  for  temperature  dis- 
tortions. The  chords  are  straight  and  slightly 
divergent  between  panel  points,  and  each  chord 
is  bent  to  a  slight  angle  at '  every  panel  point. 

From  Uo  to  U22,  eleven  panels  down  from 
the  crown  to  the  hip,  the  truss  is  made  similar 


Longifvd'nal  Trusses 
in  ^hese  phnea 


Trvsses  No  2  and  23.  fnrf  Trvss  No.  24 .  tw  iH«f ■■■g  «tcti»o 

Geitxbai.  Diaobams  of  Pennsylvania  R.  R.  Tbainshed,  Pittsbubg. 


have  opaque  roofs  and  glazed  sash  on  hori- 
zontal pivots  in  the  sides.  The  purlins  sup- 
port two  intermediate  jack-rafters  parallel  to 
the  top  chords  of  the  arch  trusses  in  each  panel, 
and  these  carry  longitudinal  I-beams  not  shown 
in  the  roof  diagram,  on  which  are  sheathing 
Ijoards  covered  with  copper.  Both  gable  ends 
of  the  building  are  open  for  a  heighth  of  about 
25  feet,  up  to  the  horizontal  wind  truss,  and 
above  that  are  closed  with  flat  plates  and  cor- 
rugated galvanized  iron  on  angle  iron  framing; 
the  latter  is  supported  by  vertical  and  horizon- 
tal struts  attached  to  the  suspenders  which 
carry  the  wind  truss  from  the  lower  chord  of 
the  end  arch  truss.  These  members  divide  the 
space  into  rectangular  panels  from  10  to  15 
feet  wide  and  high. 


to  the  panels  shown  next  to  the  crown.  From 
the  hip  to  the  end  pin  the  four  panels  were 
shop-riveted  complete,  the  top  chord  is  replaced 
by  an  intersecting  vertical  post  in  the  plane  of 
the  exterior  wall  and  the  radial  web  members 
are  replaced  by  vertical  ones.  The  chord  web 
plates  also  disappear  in  the  two  lowest  panels 
and  the  members  are  lighter  and  proportioned 
chiefly  for  direct  vertical  loads.  Connections 
not  shown  in  the  drawing  are  made  to  the  hori- 
zontal truss  members  for  the  longitudinal  and 
diagonal  braces  to  the  next  trusses.  In  the 
gable  trusses  llx%-inch  plates  are  riveted  be- 
tween the  pairs  of  angles  in  the  web  members 
and,  projecting  beyond  both  edges  of  them, 
make  flanges  to  which  and  to  the  inner  edges 
of  the  chord  web  plates,  5/16-lnch  solid  web 
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plates  are  field-riveted,  as  shown  In  the  draw- 
ing of  sfection  U18,  U22,  to  form  a  wall  sur- 
face closing  the  whole  area  of  the  truss. 

A  double-web  shoe  is  field-riveted  to  the  hori- 
zontal lower  fiange  at  the  end  of  the  truss,  and 
has  a  semi-cylindrical  bearing  and  jaw  plates 
engaging  the  lower  hinge  pin  and  locking  It  to 
the  pedestal.  The  web  plates  of  the  shoe  are 
heavily  reinforced  and  are  connected  by  two 
oblique  transverse  diaphragms,  which  converge 
from  the  feet  of  the  truss  chords  to  the  pin 
centers.  The  pin  receives  the  end  of  the  hori- 
zontal lower  chord  or  tie  which  takes  the 
thrust  from  the  foot  of  the  arch  truss.  This 
chord  Is  a  single  12-inch  100-pound  I-beam  with 
the  web  reinforced  to  5%  inches  thickness  for 
the  pin  bearing.    It  crosses  the  trainshed  In 


^v    ry^Arch  Truss. 

-M- ZSS'OfO.hO.af-rruaee. 

IS^Sl'CtoC.ofPins. 


Sandehno. 


OU  RUIS: 

Concntt. 


Section  on  Canfftr  Line  of  Truss 


Sarx^/one.- 


riEBS  FOE  Arches. 

a  closed  trough  under  the  floor  level,  and  is 
composed  of  30-foot  sections  spliced  with  62  %- 
inch  field  rivets  through  double  web  and 
single  flange  cover  plates. 

The  shoes  are  alike  at  both  ends  of  the 
trusses,  but  the  pedestal  at  one  c^d  has  a  cen- 
ter rib  riveted  to  the  base  plate  to  lock  and 
guide  it  on  a  nest  of  six  3-inch  rollers  2  feet 
long,  which  travel  on  3x7-inch  bearing  strips 
on  a  %-inch  bed  plate  30  Inches  square.  At 
the  opposite  end  of  the  truss  the  fixed  pedestal 
is  like  the  roller  one,  except  that  It  Is  about  3 
inches  higher  to  compensate  for  the  absence 
of  rollers,  and  is  seated  directly  on  the  pier 
masonry,  to  which  it  is  anchored  by  two  2-lnch 
bolts  upset  to  2%  Inches. 

Around  the  four  sides  of  the  building  there 
is  a  rubble  masonry  wall  about  5  feet  wide 
and  7  feet  high,  with  a  concrete  footing  6  feet 
wide  and  4  feet  thick  carried  down  about  16 
feet  below  the  tracks.  This  wall  is  enlarged 
on  the  inside  to  form  piers  8%  feet  wide  and 
16  feet  long  on  top  which  each  receive  the 
pedestals  for  a  pair  of  arch-roof  trusses.  Hori- 
zontal grillages  of  six  old  rails  6  feet  long  are 
bedded  in  the  tops  of  the  concrete  footings  for 
anchorages  to  the  vertical  rods  10%  feet  long 
which  engage  the  pedestal  base-plates  and  have 
nut  bearings  on  saddle  pieces.     The  latter  are 
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made  of  two  6-iiich  channels,  back  to  back, 
which  distribute  the  reactions  across  the  under- 
sides of  the  grillage  rails.  After  the  trusses 
are  erected  low  brick  retaining  walls  will  be 
built  on  the  inner  and  outer  edges  of  the 
foundation  wall  and  carried  up  above  the  track 
level  to  meet  the  metal  siding  on  the  exterior 
of  the  trusses  and  enclosing  the  pedestals  and 
receiving  a  sort  of  curb  girder  just  above  track 
level  inside,  as  indicated  in  the  cross-section  of 
the  piers. 

The  purlins  are  lattice-girders  about  40% 
feet  long  and  3  feet  deep,  with  T-shaped  mem- 
bers, consisting  of  pairs  of  angles  back  to 
back  with  connection  plates  between  them. 
The  chords  are  4x3x5/16-inch  angles  and  the 
xig-zag  diagonals  are  3x2xi4-inch  angles.  At 
each  end,  the  girder  has  a  12x5/16-inch  web 
plate  4  feet  long,  which  projects  1  foot  below 
the  bottom  flange  and  forms  a  connection  plate 
fleld-riveted  to  the  arch  truss.  And  every  third 
panel  the  holes  in  the  ends  of  the  purlins  are 
slotted  to  make  expansion  joints. 

Each  transverse  bent  of  the  monitor  frame 
has  four  vertical  posts  consisting  of  pairs  of 
angles  braced  by  diagonal  angles  and  support- 
ing rafters  made  of  pairs  of  6-inch  channels 
riveted  together  back  to  back  with  web  plates 
between  for  connection  to  the  tops  of  the  ver- 
ticals. The  feet  of  the  vertical  posts  have 
horizontal  flange  angles  for  seats  on  the  top 
flanges  of  the  roof  arch  trusses.  All  members 
are  shipped  separately  and  field-riveted  in 
place.  The  purlins  are  3x5-inch  angles  3% 
feet  apart,  which  are  bolted  to  angle  clips  on 
the  rafters.  The  bents  of  the  transverse  lan- 
tern frames  have  two  vertical  posts  and  the 
ends  of  their  double-pitched  rafters  are  con- 
nected by  a  horizontal  member,  which  with 
them  and  the  vertical  center  tie  plate  form  a 
sort  of  triangular  truss  2%  feet  deep  and  15 
feet  long.  Each  member  is  composed  of  two 
angles  riveted  together  back  to  back  with  web 
plates  between  for  connections  which,  at  the 
tops  of  the  vertical  posts,  are  field-riveted. 

The  wind  trusses  in  horizontal  planes  at  the 
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ends  of  the  shed  are  latticed  girders  about  10 
feet  deep  at  the  ends  and  14  feet  in  the  center, 
with  both  chords  equally  and  symmetrically 
curved.  They  are  divided  into  23  panels  from 
about  9  to  10^4  feet  long  with  cross  struts  and 
X-bracing  in  every  panel.  The  T-shaped  chords 
are  pairs  of  6x6-inch  angles  back  to  back  with 
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between  the  flanges  of  the  cross  strut  angles 
and  shop-riveted  to  the  bottoms  of  the  vertical 
suspension  angles,  which  have  connection 
plates  and  flange  angles  field-riveted  to  the 
lower  chords  of  the  arch  roof  trusses. 

The  trainshed  was  designed  in  the  engineer- 
ing department  of  the   Pennsylvania  Railroad 


"^^^i 


Section  A-  B. 


End  Details  of  an  Abch  Tbuss. 


double  ]4x',4-inch  cover  plates.  Connection 
plates  are  shop-riveted  between  the  webs  of 
the  chord  angles  and  fleld-riveted  to  the  ends 
of  all  the  web  members.  The  cross  struts  are 
pairs  of  angles  connected  by  tie  plates  and  the 
diagonals  are  single  angles  with  their  flanges 
turned  in  opposite  directions  so  as  to  clear  at 
intersections.  To  support  the  truss  near  every 
panel   point  connection  plates  are  field-riveted 
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Company,  Mr.  W.  H.  Brown,  chief  engineer. 
The  drawings  were  made  and  the  work  exe- 
cuted under  the  direction  of  Mr.  W.  A.  Pratt, 
M.  Am.  Soc.  C.  E.,  now  assistant  to  the  chief 
engineer.  Mr.  Geo.  C.  Clarke  is  the  assistant 
engineer  in  charge  of  construction.  The  steel 
work  weighs  about  2,350  tons  and  was  made 
by  the  Edgemoor  branch  of  the  American 
Bridge  Company  and  erected  by  the  employees 
of  the  Pennsylvania  Railroad  Company  in 
charge  of  Mr.  A.  Braun. 


The  Stoddart  Continuous  Sewage  Filter. 
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The  subject  of  continuous  filtration  is  one 
about  which  there  probably  exists  a  very  con- 
siderable difference  of  opinion  among  engi- 
neers and  bacteriologists.  A  description  of  a 
continuous  filter  which,  it  is  claimed,  may  be 
worked  at  unusually  high  rates,  with  no  devices 
for  artificial  aeration,  and  still  produce  an  im- 
putrescible  effluent  is  therefore  of  general  in- 
terest. There  has  recently  been  published  in 
"The  Surveyor"  a  paper  by  Mr.  F.  Wallis  Stod- 
dart, giving  the  results  of  his  experience  and 
investigations  as  analyst  for  the  city  of  Bristol, 
England,  in  that  direction.  The  following  ar- 
ticle has  been  prepared  from  this  paper  and 
also  from  a  description  of  one  of  Mr.  Stoddart's 
filters  installed  at  Knowle,  Bristol,  and  de- 
scribed in  the  same  publication  about  a  year 
ago  by  the  city  engineer,  Mr.  T.  H.  Yabbicom, 
M.  Inst.  C.  E. 

The  main  principle  underlying  the  continuous 
filter  may  be  stated  to  be  the  preservation  of 
the  interstices  of  the  filter  as  air  spaces  in  the 
freest  possible  communication  with  the  external 
atmosphere.  There  is  evidence  of  some  weight 
to  show  that  the  ventilating  currents  essential 
for  providing  the  necessary  supply  of  oxygen 
follow  closely  the  course  of  the  liquid  applied 
to  the  filter,  and  that  the  vertical  continuity  of 
the  air  spaces  is  of  more  importance  than  the 
horizontal;  from  which  it  follows  that  there 
must  be  no  hindrance  to  the  access  of  air  to  the 
surface    and    base    of    the    filter.     Experience 
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proves,  indeed,  that  while  no  appreciable  dif- 
ference can  be  detected  in  practice  between  a 
filter  wholly  open  at  the  sides  and  one  so  en- 
closed as  to  leave  the  base  only  in  communica- 
tion with  the  air,  complete  closure  of  the  sides 
and  base  of  the  filter  (with  the  exception,  of 
course,  of  an  outlet  for  the  effluent)  results  in  a 
total  cessation  of  its  oxidizing  action.  A  pri- 
mary consideration,  therefore,  Is  that  the  filter 
body,  especially  as  regards  its  base,  must  not 
be  enclosed  within  impermeable  walls. 

Passing  to  the  construction  of  the  filter  body 
itself,  there  are  three  chief  contributing  factors 
to  the  ultimate  closure  of  the  interstices  of  the 
filter,  and  therefore  to  the  cessation  of  its  ac- 
tivity after  a  longer  or  shorter  time,  whatever 
its  relation  as  a  whole  to  the  external  atmos- 
phere. These  factors  are,  in  order  of  import- 
ance, the  disintegration  of  the  medium,  the 
deposition  of  sewage  solids,  and  coating  of  the 
medium  with  organic  growth.  Of  these  by  far 
the  most  serious  is  the  first,  because  the  re- 
sulting fine  material  is  quite  permanent  and  re- 
sists biological  destruction.  .However  carefully 
the  filtering  medium  is  prepared,  fine  gritty 
dust  appears  at  the  outlets  of  the  filter,  at  first 
in  a  considerable  quantity,  later,  for  a  pro- 
longed period,  in  smaller  traces.  Means  of  as- 
suring its  removal  must  therefore  be  provided. 
Sewage  solids  in  the  very  finely  divided  condi- 
tion in  which  alone  they  should  be  allowed  to 
pass  on  to  a  filter  are  largely  amenable  to  mi- 
crobic  action,  and,  indeed,  are  not  recognizable 
in  the  effluent  from  a  filter  in  good  condition; 
by  themselves  they  will  not  do  more  than  tem- 
porarily depress  the  action  of  a  well- 
constructed  filter,  but,  of  course,  they  will  ma- 
terially add  to  the  mischief  caused  by  the  reten- 
tion of  the  clinker  debris.  The-  third  factor,  or- 
ganic growth,  is  of  two  kinds,  according  to  its 
position.  That  in  the  interior  of  the  filter,  at 
a  greater  depth  than  about  G  inches,  rapidly  as- 
sumes a  permanent  condition,  and  can  there- 
fore be  satisfactorily  allowed  for.  Upon  the 
surface  of  the  filter,  however,  as  is  well  known, 
a  more  or  less  continuous  layer  of  fungoid  mat- 
ter frequently  forms,  varying  in  extent  and 
thickness  from  time  to  time,  and  may  interfere 
with  the  proper  feeding  of  the  filter.  It  is  prob- 
able that  the  best  remedy  for  this  condition  is 
a  superficial  layer  of  very  large  clinker,  so  that 
the  growth  is  unable  to  extend  from  particle  to 
particle.  It  has  been  suggested  that  the  for- 
mation of  this  growth  is  promoted  by  the  con- 
tinuous dropping  of  tank  effluent  upon  the  same 
spots,  and  is  obviated  by  the  use  of  intermit- 
tent appliances  of  short  period,  known  as  rotat- 
ing sprinklers.  This  suggestion  is  completely 
disproved  by  the  experience  at  Bristol,  where 
of  two  continuous  filters  and  one  filter  fitted 
with  an  intermittent  sprinkler,  all  being  sup- 
plied with  sewage  of  similar  domestic  char- 
acter, the  last  alone  has  developed  a  "blanket" 
growth  of  a  troublesome  kind. 

These  materials,  and  especially  the  clinker 
dust,  are,  under  the  influence  of  the  continuous 
flow,  constantly  making  their  way  to  the  base 
of  the  filter,  and  if  arrested  there,  will,  more 
and  more  rapidly  as  they  accumulate,  destroy 
the  action  of  the  filter.  Means  must  be  pro- 
vided for  their  escape,  and  the  first  to  be  con- 
sidered Is  the  design  of  the  floor.  A  plain  sur- 
face sloping  towards  the  nearest  exterior  has 
proved  in  practice  to  be  the  most  effective, 
while  it  also  lends  itself  to  the  conditions  of 
ventilation  noted  above.  The  even  sweep  of 
the  liquid  over  the  plain  surface  seems  to  keep 
it  clear  of  obstructions,  as  shown  by  the  uniform 
discharge  of  effluent  at  all  points  in  the  circum- 
ference of  the  filter.  The  introduction  of  chan- 
nels, especially  if  associated  with  inclined  sur- 
faces not  in  the  direction  of  flow,  checks  the 
current  and  encourages  sedimentation. 


Next  in  importance  is  the  grade  of  medium, 
the  selection  of  which  is  necessarily  a  matter  of 
debate,  since  two  directly  antagonistic  consid- 
erations have  to  be  weighed.  The  capacity  for 
work  of  the  continuous  filter  is  in  direct  pro- 
portion to  the  extent  of  surface  offered  by  the 
medium,  and  that  surface  is  obviously  greater 
the  smaller  the  particles  of  which  that  medium 
is  composed.  The  most  active  filter,  therefore, 
will  be  that  in  which  the  grade  of  material  is 
finest,  provided  the  interstices  are  kept  open. 
The  latter  proviso  demands  a  certain  coarse- 
ness of  medium  in  order  to  prevent  choking  by 
the  agencies  already  referred  to.  Now,  a  long 
and  tedious  series  of  experiments  has  shown 
that  coarse  sand  becomes  ineffective  in  a  day 
or  two,  i/i-inch  clinker  in  three  months,  %-inch 
clinker  in  seven  months,  and  so  on.  On  the 
other  hand,  the  3-ineh  material  ultimately 
adopted  by  Mr.  Stoddart  was  deliberately 
chosen  as  being  entirely  free  from  tendency  to 
choke;  and  this  is  so  valuable  a  feature  as  to 
render  it  worth  while  to  sacrifice  a  certain 
amount  of  additional  temporary  efficiency  to  se- 
cure it.  It  is,  however,  quite  open  to  others 
to  maintain  that  it  may  be  possible  by  means 
of  an  improved  material,  and  perhaps  at  the 
expenditure  of  some  trouble  in  cleansing,  to 
keep  a  finer  filter  open  and  obtain  increased 
efficiency.  /  It  is  probably  the  desire  to  retain 
the  use  of  a  fine  medium  that  has  led  to  the 
introduction  from  time  to  time  of  various  sys- 
tems of  aerating  pipes  into  the  body  of  the 
filter.  This  is,  according  to  Mr.  Stoddart,  a 
perfectly  useless  proceeding,  for  if  the  medium 
at  the  termination  of  the  pipe  is  impervious 
the  latter  is  useless;  if  the  interstices  are  open 
aeration  will  look  after  itself.  In  any  case  one 
layer  of  6-inch  material  on  the  floor  Is  ad- 
visable. 

Reference  has  already  been  made  to  the 
question  of  a  retaining  wall  and  to  the  neces- 
sity of  freely  piercing  any  such  wall  at  its  base. 
On  grounds  of  economy  alone  it  would  seem  ad- 
visable to  dispense  with  masonry  altogether. 
Furnace  clinker,  which  up  to  the  present  has 
given  the  best  results  of  all  the  numerous  ma- 
terials tried,  forms  an  excellently  coherent  bed, 
the  outer  surface  of  which  may  be  almost  or 
quite  vertical  without  danger.  The  appearance 
is  by  no  means  bad,  and  the  least  possible  ob- 
stacle is  offered  to  aeration.  As  an  instance  of 
the  danger  of  departing,  even  to  a  slight  extent, 
from  the  conditions  here  laid  down,  mention 
may  be  made  of  the  continuous  filter  erected  at 
the  Manchester  sewage  works,  since  it  has  al- 
ready been  made  the  subject  of  a  public  report. 
In  this  case,  although  the  upper  part  of  the 
filter  is  retained  by  spaced  boards  only,  the 
lower  part,  to  a  depth  of  about  2  feet  was  sunk 
in  the  soil,  egress  for  the  effluent  being  provided 
by  2-inch  pipes.  The  floor  of  the  filter  was 
dished  to  the  center.  The  effect,  as  was  fore- 
seen, has  been  exceedingly  unsatisfactory.  Not 
only  is  there  a  total  absence  of  the  essential 
basal  aeration,  but  there  is  no  free  exit  for  the 
solids,  and  no  doubt  the  greater  part  of  the 
filter  after  a  few  weeks'  fiow  became  complete- 
ly closed,  especially  as  coke,  the  medium  used 
in  this  case,  is  very  friable.  A  subsequent  at- 
tempt to  improve  matters  by  digging  away  the 
soil  on  two  sides  did  not  lead  to  the  desired 
result,  partly  because  the  mischief  was  already 
done  and  partly  because  it  effected  no  improve- 
ment in  the  faulty  direction  of  the  flow,  which 
remained,  as  before,  directed  towards  the  cen-  . 
ter  instead  of  towards  the  circumference  of  the 
filter. 

In  reference  to  the  method  of  feeding  the 
filter,  it  will  only  be  necessary  to  state  here 
that  the  most  satisfactory  will  be  that  which  in 
t^e  most  economical  manner  combines  the  most 
complete   comminution   of  the  liquid   with  the 


least  expenditure  of  force  and  the  least  disen- 
gagement of  odor.  If  the  maximum  amount 
of  work  is  to  be  obtained  from  a  given  volume 
of  filter  body  by  uniformly  maintaining  the 
proper  proportions  of  liquid  and  air,  Mr.  Stod- 
dart thinks  that  there  can  be  no  advantage, 
but,  on  the  contrary,  a  loss  of  efficiency,  in  ar- 
ranging for  alternating  periods  of  rest  and  over- 
dosing. The  distributing  apparatus  therefore 
should  work  perfectly  uniformly  over  long 
periods  of  time,  and  should,  if  possible,  be 
practically  independent  of  supervision. 

The  distributer  Invented  and  used  by  Mr. 
Stoddart  consists  of  a  number  of  V-shaped  gut- 
ters arranged  at  right  angles  to  the  supply 
channel  and  resting  upon  its  margin  and  upon 
suitable  supports  at  the  other  end.  The  tank 
effluent  flows  from  the  supply  channel  Into 
these  gutters,  over  the  edges  of  the  gutters  and 
down  the  outside,  finally  dropping  onto  the 
clinkers  from  rows  of  vertical  points  arranged 
on  the  bottoms  of  the  gutters.  There  are  thus 
no  fine  perforations  to  become  clogged,  and  the 
action  of  the  distributer  does  not  In  the  least 
depend  upon  the  subdivision  of  the  sewage  by 
fine  apertures  or  tubes,  but  there  Is  a  perfectly 
free  passage  for  the  sewage  from  the  supply 
channel  to  the  filter  itself.  The  whole  of  this 
system  must  be  laid  perfectly  level,  no  fall 
whatever  in  the  supply  channels  being  required. 
Care  should  be  taken  also  to  see  that  the  filter 
is  not  overworked,  for  the  trifling  display  made 
by  the  drops  of  liquid  falling  from  the  points  is 
"very  deceptive. 

Mr.  Stoddart  points  out  that  a  dilute  tank 
effluent  is  more  amenable  to  treatment  than  a 
strong  one,  because  the  additional  water  pro- 
vides means  of  applying  more  dissolved  oxygen 
to  the  oxidizable  impurities.  In  many  locali- 
ties, therefore  it  would  be  an  advantage  In 
every  way  to  add  a  certain  amount  of  sub-soil 
drainage  water  to  the  tank  effluent  before  its 
application  to  the  filter,  making  the  total  vol- 
ume treated  about  60  U.  S.  gallons  per  head  of 
population.  In  regard  to  the  rate  of  flltration, 
he  states  that  there  is  no  difficulty  in  dealing 
with  3,000,000  U.  S.  gallons  per  acre  per  day 
with  a  filter  3  feet  deep.  The  cost  of  the  filter 
is  stated  to  vary  from  $2.30  to  $4.60  per  square 
yard,  according  to  the  size. 

It  has  frequently  been  suggested  that  pro- 
longed and  severe  cold  must  prejudice  the  bac- 
terial treatment  of  sewage,  by  inhibiting  the 
activity  or  micro-organisms  generally.  How- 
ever true  this  statement  may  be  of  some  steps 
of  the  process,  Mr.  Stoddart  states  that  there 
are  no  good  experimental  reasons  for  assuming 
it  to  extend  to  the  flnal  stage  of  oxidation.  The 
known  persistence  of  nitriflcation  in  the  sur- 
face soil  throughout  the  winter,  and  some  direct 
experimental  proof  that  rise  of  temperature 
tends  to  stay  the  series  of  changes  at  the  next 
to  the  last  stage  of  nitrosiflcation,  are  sufficient 
to  throw  doubt  upon  the  cessation  of  biological 
oxidation  at  temperatures  short  of  actual  freez- 
ing; moreover,  the  largely  increased  solvent 
power  of  water  for  oxygen  at  low  temperatures 
is  a  favorable  indication. 

However,  there  are  mechanical  as  well  as  bio- 
logical matters  to  be  taken  Into  consideration, 
and  a  prolonged  frost  afforded  an  opportunity 
of  ascertainiiig  whether  the  continuous  sewage 
filter  was  affected  as  a  whole  by  a  sustained 
low  temperature.  The  frost  commenced  with 
the  month  of  February,  but  became  severe  on 
the  7th  and  continued  so  until  the  20th.  The 
observations  taken  were  not  so  complete  as 
they  would  have  been  If  it  had  been  possible  to 
foresee  tl;p  cold  weather,  but  the  accompany- 
ing table  gives  such  results  as  were  noted,  and 
suffices  to  show  that  during  the  whole  of  the 
time  nitrification  was  fully  maintained,  while 
the  incubator  test  proved  the  effluent  to  be  uni- 
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formly  impulresclble.  The  lowest  temperature 
noted  for  the  effluent  from  the  filter  was  35  de- 
grees Fahrenheit 

Table  Showing  the  Relation  of  Temperature  to  NItrl- 
flcation.   Horfield  Continuous   Sewage  Filter. 


Date, 
feb.  7-13 
1« 
U 
1« 
IT 
IS 


Minimum  temp, 
of  air.  Fahr. 
15  to  J« 
18 
19 
20.5 
18 
31 


Kltrlc  nitrogen, 

parts  per  100,000. 

Ureater  than  2.0 

2.80 

2.76 

8.10 
2.7B 


Analysis  of  the  filter  effluent  on  February  15 
gave  the  following  results,  in  parts  per  100,000: 
Saline  ammonia,  9.1;  albuminoid  ammonia, 
0.33;  nitric  nitrogen,  2.75;  oxygen  absorbed  in 
4  hours  at  80  degrees  Fahr.,  1.51;  chlorine  as 
chloride,  11.70. 

The  Stoddart  sewage  filter  at  Knowle,  Bris- 
tol, was  first  put  into  operation  in  April,  1899, 
to  afford  temporary  relief  until  connection 
could  be  made  with  the  general  sewage  system 
of  Bristol,  but  the  population  in  the  neighbor- 
hood increased  so  rapidly  as  a  result  of  the 
abolition  of  cesspools,  that  changes  and  en- 
largements were  soon  necessary,  and  the  works 
as  finally  arranged  in  July,  1900,  provided  for 
a  settling  tank  capacity  of  about  31,000  U.  S. 
gallo&s,  a  filter  area  of  30  square  yards,  and  a 
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further     trouble     was     experienced     in     that 
direction. 

The  following  table  gives  the  results  of 
analysis  of  samples  taken  on  May  28,  1901, 
when  there  had  been  practically  no  rain  for  14 
days.  On  that  day  the  flow  was  56,160  U.  S. 
gallons,  or  an  average  of  about  9,060,000  gallons 
per  acre  per  day.  The  incubator  test  at  the 
same  time  was  satisfactory.  Values  are  given 
in  parts  per  100,000. 

Tank 
Effluent.  Filtrate. 

Saline  ammonia 3.60  2.76 

Albuminoid  ammonia 0.40  OJl 

Nitrogen  as  nitrates  and  nitrites None  0.67 

Chlorine  as  chlorides 5.30  5.20 

Oxygen  absorbed  In  4  bours  at  80  deg. 

Fabr 3.05  1.35 

Considerable  septic  action  took  place  in  the 
settling  tank,  especially  during  dry  weather 
flow,  at  which  time  the  sewage  stayed  in  the 
tank  about  12  hours.  At  times  of  maximum 
flow,  however,  the  passage  through  the  tank 
occupied  only  about  two  hours.  The  amount 
of  deposit  was  stated  to  have  been  very  small 
indeed,  and  in  15  months  had  not  been  as  much 
as  would  fill  three  wheelbarrows.  In  June, 
1901,  the  sewage  from  a  population  of  about 
900  was  passed  through  the  tank  and  filter,  and 
gaugings  taken  showed  a  minimum  dry  weather 
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depth  of  6  feet  of  3-lnch  clinkers  for  filtering 
material.  The  settling  tank  is  considered  neces- 
sary with  all  such  filters.  During  the  12 
months  previous  to  June,  1901,  the  minimum 
flow  of  sewage  per  24  hours  was  24,000  U.  S. 
gallons,  and  the  maximum  360,000,  which  is 
equivalent  to  rates  of  4,066,000  and  58,000,000 
gallons  per  acre  of  filter  per  day,  respectively. 
The  latter  rate  seems  incomprehensible. 

Mr.  Stoddart  stated  that  the  average  com- 
position of  the  eflluent  from  this  filter  in  1900 
was,  in  parts  per  100,000,  as  follows:  Saline 
ammonia,  1.738;  albuminoid  ammonia,  0.12; 
nitric  nitrogen,  1.37;  chlorine,  7.20;  oxygen  ab- 
sorbed in  4  hours  at  80  deg.  Fahr.,  1.04. 

The  average  rate  of  flow  during  the  year  was 
9.000,000  TJ.  S.  gallons  per  acre  per  day,  al- 
though Mr.  Stoddart  had  estimated  that  for  the 
6-foot  depth,  each  acre  should  not  be  required 
to  deal  with  more  than  6,970,000  gallons  per 
day.  The  Increased  quantity  was,  however, 
passed  through  without  any  detriment  to  the 
works.  In  fact,  legal  proceedings  Ihat  had 
been  commenced  In  July,  1900,  by  a  neighbor- 
ing council  because  of  alleged  contamination  of 
a  brook  by  the  effluent,  were  dropped,  and  no 


flow  equal  to  31  U.  S.  gallons  per  head  per  day. 
Mr.  Stoddart  points  out  that  his  filter  does  not 
of  Itself  constitute  a  complete  system  of  sew- 
age disposal,  some  preliminary  action  in  pre- 
cipitation or  septic  tanks  being  necessary. 


Repairing  a  Leaky  Cofferdam. 


The  hydraulic  canal  of  the  Massena  power 
plant,  at  Massena,  N.  Y.,  brings  the  water  from 
the  St.  Lawrence  River  to  the  power  house  on 
the  Grasse  River  and  terminates  there  in  a 
fore-bay  about  200  feet  wide.  This  is  excavated 
about  24  feet  deep  In  earth  and  is  closed,  oppo- 
site the  end  of  the  power  house,  by  a  trans- 
verse cofferdam  which  was  designed  to  be  re- 
moved at  some  future  time  to  permit  the  ex- 
tension of  the  fore-bay  to  correspond  with  an 
addition  to  the  power  house  for  the  installation 
of  more  6,000  horse-power  units  when  required. 
The  construction  of  the  plant  was  illustrated 
and  described  In  The  Engineering  Record  of 
January  6,  February  10  and  November  3,  1900. 

The  cofferdam  consisted  of  two  rows  of  sheet 
piles  about  50  feet  long  driven  to  solid  rock 
about  25  feet  below  the  bottom  of  the  fore-bay. 


They  were  braced  together,  and  the  space  be- 
tween them,  above  the  bottom  of  the  fore-bay, 
was  filled  with  rammed  earth,  clay,  etc.  After 
the  fore-bay  was  flUed  with  water,  leakage  de- 
veloped through  the  cofferdam  and  it  was  re- 
paired by  building  an  upstream  addition  in  the 
dry  when  the  fore-bay  was  emptied  of  water. 

About  25  feet  from  the  face  of  the  cofferdam 
a  trench  parallel  to  it  was  excavated  25  feet 
deep  to  the  solid  rock.  In  it  12xl2-lnch  vertical 
posts  were  set  about  4  feet  apart  on  centers 
and  were  covered  on  the  side  away  from  the 
cofferdam  with  a  tight  wall  of  horizontal  4-inch 
tongue  and  groove  planks.  Vertical  planks  4 
feet  long  had  their  lower  ends  sharpened  to  a 
thin  flat  edge,  and  were  driven  down  along  the 
face  of  the  wall  so  that  they  broomed  up  and 
made  a  solid  contact  with  the  irregular  rock 
surface.  They  were  well  spiked  to  the  lower 
courses  of  the  face  planks,  making  a  reinforced 
toe  to  the  wall.  Then  a  fillet  of  concrete  about 
2  feet  wide  and  high  was  rammed  into  the 
angle  between  the  rock  and  the  wall  on  both 
sides  of  the  latter,  and  the  trench  was  back- 
filled with  puddled  clay. 

From  the  top  of  each  post  in  the  trench  a  hori- 
zontal 12xl2-inch  sill  was  laid  on  the  bottom  of 
the  fore-bay,  perpendicular  to  the  trench  and 
reaching  to  the  face  of  the  cofferdam.  In  the  ver- 
tical plane  of  each  sill  a  12xl2-inch  timber  was 
set  with  its  foot  at  the  top  of  the  vertical  post 
and  its  upper  end  supported  on  and  reaching 
some  distance  past  and  above  the  top  of  the 
first  row  of  sheet  piles  in  the  cofferdam.  These 
timbers  were  inclined  about  45  degrees  to  the 
horizontal  and  were  braced  on  the  under  side 
by  12xl2-inch  struts  perpendicular  to  them 
which  react  against  the  sill  or  against  the  cof- 
ferdam. The  upper  side  of  the  inclined  tim- 
bers was  covered  tightly  with  a  continuation 
of  the  4-inch  planking  on  the  vertical  posts  and 
all  joints  were  made  close  and  calked  where 
necessary. 

In  this  way  there  was  formed  a  practically 
watertight  wall  sloping  from  the  top  of  the 
cofferdam  to  the  bed  of  the  fore-bay  and  thence 
carried  down  vertically  inside  a  clay  core-wall, 
and  well  joined  to  the  rock.  Its  lateral  thrust 
is  resisted  by  the  stability  of  the  cofferdam 
which  has  now  only  to  afford  resistance  to  dis- 
placement and  is  efficient  in  proportion  to  its 
mass  and  stiffness  without  regard  to  its  im- 
permeability, which  may  be  zero  without  im- 
pairing its  usefulness.  The  under  side  of  the 
inclined  portion  is  accessible  for  inspection  or 
repairs  and  permits  the  instant  detection  and 
stoppage  of  any  leaks  which  may  arise.  The 
timber  will  be  constantly  saturated  and  may 
be  expected  to  endure  indefinitely,  and  the  con- 
struction is  such  as  can  be  readily  removed 
when  it  is  necessary  to  extend  the  fore-bay. 

The  repairs  were  made  by  the  T.  A.  GiUespie 
Company,  who  were  the  principal  contractors 
for  the  construction  of  the  power  plant,  Mr.  F. 
J.  Gubleman  is  the  contractor's  engineer  and 
Mr.  C.  C.  Lovejoy  was  in  charge  of  the  work. 


Plank  Bank-Protection  Mattresses  have  prac- 
tically superseded  those  of  brush  on  subaqueous 
shore  protection  work  along  the  stretch  of  the 
Mississippi  from  the  Missouri  to  the  Ohio.  They 
were  developed  by  Messrs.  William  S.  Mitchell 
and  John  O.  Holman  in  1897,  owing  to  the 
scarcity  of  brush,  and  at  present  prices  save 
about  40  per  cent,  of  the  cost  of  subaqueous 
protection  where  brush  is  employed.  The 
planks  used  are  4  to  6  Inches  wide,  1  inch 
thick  and  not  less  than  12  feet  long.  These 
are  woven  together  on  Inclined  ways  built  on 
the  decks  of  large  launching  scows,  an  open- 
ing of  4  to  5  Inches  being  left  between  adjacent 
planks.  The  joints  are  made  with  twisted  wire 
strands  and  nails. 


Aug.  23,  1902. 


Concrete-Steel. 

Coudeused  fi-um  a  paper  by  Prof.  Brik  in  the  "Oeaten-. 
Woelienschr.  f.  d.   Oeffentl.   Baudlenst." 


Numerous  tests  have  proved  the  high  re- 
sistance of  concrete-steel  structures,  and  an 
extended  application  of  the  same  in  all  engi- 
neering branches  has  taken  place.  Still  our 
knowledge  of  the  laws  determining  the  rela- 
tions oi  stresses  to  deformations  is  as  yet  too 
limited  to  bnae  on  it  a  theory  of  these  struc- 
tures which  is  not  open  to  objections.  For  the 
present  the  I'ac'.s  generally  established  for  the 
homogeneous  materials  of  construction  have  to 
be  applied  to  concrete-steel  structures  and  the 
static  calculations  laid  out  on  similar  lines  as 
for  elastic  materials  of  construction.  The 
great  resistance  of  concrete-steel  is  due  to  the 
characteristic  behavior  of  the  two  unlike  ma- 
terials. The  steel  and  the  concrete  adhere  so 
strongly  to  each  other  that  the  composite  struc- 
ture acts  as  a  homogeneous  beam.  It  is  this 
adhesion  that  offers  to  the  concrete  the  re- 
sistance against  sliding  along  the  steel  and 
thereby  transfers  the  inner  forces  from  one 
material  to  the  other.  A  uniform  behavior  of 
the  two  materials  is  the  result,  as,  for  instance, 
in  composite   wooden  beams. 

The  theory  of  the  resistance  of  concrete- 
steel  beams  is  based  on  the  assumption  that  the 
cross-sections  of  the  beams  remain  plane  after 
bending.  This  assumption  simplifies  the  cal- 
culations essentially,  but  it  does  not  actually 
hold  true.  Owing  to  the  great  difference  in  the 
values  of  the  elastic  moduli  of  steel  and  con- 
crete, shearing  stresses  are  induced  near  the 
steel.  These  stresses  cause  longitudinal  dis- 
placements of  the  concrete  mass  around  the 
embedded  steel,  which  takes  place  even  then, 
when  sliding  is  prevented  by  the  adhesive  re- 
sistance. The  original  plane  section  thus  be- 
comes a  warped  surface  with  a  funnel-shaped 
depression  around  the  steel,  as  indicated  in 
Figure  1.  Even  in  homogeneous  beams  the 
longitudinal  shearing  stresses  cause  the  sec- 
tion to  be  a  curved  surface  instead  of  the 
assumed  plane,  and  this  is  still  more  pro- 
nounced in  the  case  of  concrete  beams.  The 
modulus  of  elasticity  of  concrete  varies  with 
the  stress  on  it,  and  concrete  beams  will  al- 
ready show  a  deformation  of  their  .cross-sec- 
tions under  the  action  of  ordinary  bending 
stresses.  This  deformation  will  be  still  further 
increased  by  the  shearing  stresses.  If  the 
beam  is  re-enforced  by  embedded  steel  the 
above  mentioned  funnel-shaped  depression  of 
the  cross-section  will  be  added  to  the  deforma- 
tion, as  in  Figure  2.  This  explains  the  fact 
that  measurements  of  elongations  taken  during 
tests  show  an  advance  movement  of  the  sur- 
rounding concrete  relatively  to  the  elongation 
of  the  steel.  (See  the  results  of  two  break- 
ing tests  with  Hennebique  solid  floors,  "All- 
gem.   Bauzeitg.,"  1901,   No.    2.) 

The  above  causes  result  in  important  errors 
in  the  common  static  computations  so  that 
the  latter  should  be  considered  as  approxima- 
tions only.  The  effect  of  these  errors  are  espe- 
cially considerable  in  the  results  of  deflections 
found  by  the  ordinary  computations.  Owing 
to  the  longitudinal  displacement,  the  deflec- 
tions will  be  considerably  greater  than  those 
»given  by  the  computations. 

The  value  of  the  modulus  of  elasticity  is  of 
great  importance  in  all  static  computation  of 
concrete-steel  structures,  but  this  value  is  yet 
far  from  being  established.  The  modulus  of 
elasticity  is  dependent  on  the  quality  of  the 
several  ingredients,  the  proportions  of  the  mix- 
ture and  the  age  of  the  test  specimen.  It 
varies  under  increasing  stress,  decreasing  more 
or  less  with  increasing  stresses  and  frequently 
dropping  very  much  below  the  original  value. 
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A  similar  behavior  is  shown  by  other  homo- 
geneous materials,  as  steel,  as  soon  as  the 
stress  passes  the   so-called  elastic  limit. 

But  while  the  elastic  limit  of  steel  is  so  high 
that  it  is  and  should  never  be  reached  by  the 
working  stresses,  the  same  limit  is  so  low  in 
concrete  that  it  Is  usually  exceeded.  The  elas- 
tic limit  of  steel,  for  instance,  may  be  taken  at 
35,000  pounds  per  square  inch,  and  the  modulus 
of  elasticity  at  29,000,000  pounds  per  square 
inch.  Concrete  on  the  contrary  shows  perma- 
nent deformations  for  very  low  stresses,  and 
the  same  takes  place  in  concrete-steel  beams. 
In  the  latter  case  internal  stresses  between  the 
embedded  steel  and  the  concrete  will  remain 
even  after  the  removal  of  the  external  loads, 
if  the  adhesive  resistance  is  suflicient  to  pre- 
vent sliding.  Consldere's  experiments  with  re- 
inforced concrete  beams  have  shown  that  under 
repeated  loads,  alternating  with  complete  un- 
loading, the  new  loading  caused  elongations 
which  were  proportional  to  the  stresses  until 
the  maximum  of  the  preceding  load  was 
reached.  But  at  the  same  time  the  modulus 
of  elasticity  kept  on  decreasing  and  every  new 
loading  which  exceeded  the  previous  limit 
caused  a  permanent  elongation. 

Bach's  well  known  investigations  furnish 
data  on  the  numerical  value  of  the  coefficient 
of  elasticity  and  its  relation  to  compressive 
stress  in  concrete  blocks  of  various  propor- 
tions. But  the  information  on  these  relations 
for  simple  tension  and  bending  is  very  meager. 


iilil^i^i^^ 


Considere  found  in  his  experiments  on  rein- 
forced concrete  beams  that  the  concrete  of 
the  reinforced  beam  has  the  same  coefflcient 
of  elasticity  as  simple  concrete  so  long  as  the 
elongation  does  not  materially  exceed  the 
amount  which  will  cause  rupture  in  the  non- 
reinforced  beam.  If  the  load  is  increased  to 
exceed  this  limit  the  coefflcient  of  elasticity  de- 
creases almost  to  zero. 

According  to  the  above,  concrete-steel  sti-uc- 
tures,  if  stressed  within  the  limits  of  elonga- 
tion allowable  for  concrete,  will  have  an  elas- 
tic coefficient  identical  with  the  same  value  for 
simple  concrete  structures.  Everything  else 
being  equal,  the  embedded  steel  will  have  none 
or  a  very  inconsiderable  effect  on  the  value  of 
the  coefflcient. 

75-Ft.  Monier  Arch. — The  well-known  series 
of  tests  conducted  by  the  Austrian  Society  of 
Engineers  and  Architects  included  the  testing 
of  a  Monier  arch  of  about  75  feet  span.  The 
results  of  this  test  are  given  in  the  "Report  of 
the  Committee  on  Arches."  published  in  1895. 
The  concrete  used  for  this  arch  was  of  Port- 
land cement  concrete  of  the  proportion  1:3  by 
volume.  The  strength  of  this  concrete  was 
tested  after  hardening  35  to  39  days  for  com- 
pression 'and  iV-x  months  for  tension. 

The  tests  gave  for  compression  of  cubes  of 
about  4  inches,  an  average  of  3,390  and  3,630 
pounds  per  square  inch  for  concrete  set  in  air 
and  water,  respectively,  and  2.850  and  3,175 
pounds  for  prisms  3"^  Inches  square  and  about 
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10  inches  long.  The  moduli  of  elasticity  were 
determined  at  average  values  of  5,180,000  and 
4,660,000  pounds  per  square  inch. 

For  tension  the  tests  gave  an  average  of  242 
and  254  pounds  per  square  inch.  The  moduli 
were  found  to  average  5,690,000  and  6,220,000 
pounds.  During  the  test  of  the  Monier  arch 
careful  observations  of  the  horizontal  and  ver- 
tical deformations  were  taken  and  the  modulus 
of  elasticity  of  the  whole  arch  determined  from 
them.  It  was  found  to  be  4.750,000  pounds. 
If  this  value  of  the  modulus  is  compared  with  the 
values  obtained  from  directly  measured  elon- 
gations of  the  same  concrete,  they  will  be  found 
to  be  almost  the  same.  It  may  be  noted  here 
that  the  modulus  as  found  for  the  Monier  arch 
has  been  determined  from  observations  of  the 
total  deformations,  disregarding  the  separa- 
tion into  elastic  and  permanent  deformations. 
The  modulus  so  obtained  might  be  better 
termed  the  coefficient  of  deformation.  In  the 
determination  of  this  coefflcient  the  concrete 
section  only  was  taken  into  account,  neglect- 
ing the  embedded  steel.  Evidently  the  steel  did 
not  much  affect  the  value  of  the  coefficient, 
and  it  may  be  concluded  that  the  deflections 
remained  independent  of  the  presence  of  the 
embedded  steel. 

Prof.  Melon's  Tests.— in  the  "Jubilee  Pub- 
lication of  the  Technical  High  School  at 
Brunn,"  1899,  Prof.  Melan  reports  the  following 
bending  tests  on  concrete  plates  made  by  him. 
Twenty-three  plates  of  equal  dimensions  but 
made  of  concrete  of  various  proportions  were 
tested  at  different  ages.  One  of  these  plates, 
of  1:5  proportions,  had  an  inverted  T  of  steel, 
1  9/16x1  9/16-inch,  embedded  in  the  lower  side. 
The  span  was  1  meter,  and  the  load  was  con- 
centrated at  the  center.  The  breaking  stresses 
for  plates,  2%  to  3  months  old,  gave  the  aver- 
age results: 

I'roportloii. 

1  :5    190  lbs.,  nor.   sq.  in. 

1:6    171      

1:8    .  ..■ 128 " 

Plates  one  month  old  gave  152  pounds  for 
1:5  mortar  and  142  pounos  for  1:6.  From  the 
observed  deflections  the  moduli  of  elasticity 
were  deduced.  The  modulus  of  elasticity  for  1:5 
concrete  was  938,000  pounds,  and  for  the  same 
concrete  with  steel  embedded,  as  mentioned 
above,  955,000  pounds.  Evidently  here  also  the 
steel  had  little  influence  on  the  deflection  of 
the  plates. 

Solid  Floor  Hennebique. — The  writer  reported 
in  the  "Allgem.  Bauzeitung,"  1901,  on  tests  of 
solid  floors  of  the  Hennebique  system.  The 
results  of  elaborate  calculations  on  the  obser- 
vations made  during  these  tests  are  condensed 
in  the  following  short  table: 

Extreme 

Coetr.  of  fiber  stress 

Load  per                    deformation,  at  center, 

sq.  ft.,  lbs.                   lbs.  per  sq.  in.  lbs.  per.  sq.  in. 

102                             2,490,000  199 

215                             1,990.000  292 

323                             1,422,000  328 

430                             1,023,000  342 

610                                800,000  356 

As  can  be  seen  from  an  inspection  of  the 
above  table,  the  coefficient  of  deformation  de- 
creased with  increasing  load,  and  the  extreme 
flber  stress  increased  very  slowly  after  passing 
the  ultimate  tensile  resistance  of  the  concrete. 
Exactly  such  a  behavior  of  concrete-steel 
beams  was  directly  proved  by  Consldere's  ex- 
periments, "Etude  experlmentale  des  proprlfites 
du    boton  armfi." 

Value  of  Coefflcient  of  Deformation  and  Its 
Effect  on  Results  of  Computations. — The  ques- 
tion may  be  raised  whether  the  coefflcient  of 
deformation  or  that  of  elasticity  should  be 
used  in  computations  of  concrete  steel  struc- 
tures. The  former  corresponds  to  the  total 
deformation,  the  latter,  after  elimination  of  the 
permanent    set,    corresponds    to    the    elastic 
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deformation  and  shows  the  purely  elastic  be- 
havior of  the  specimen.  Both  coefficients  rep- 
resent nnmeric&l  values  of  the  ratio  of  the 
stress  to  the  change  of  length  caused  by  it  per 
unit  of  length.  According  to  the  main  assump- 
tion of  the  concrete-steel  theory  the  change  of 
length  of  the  concrete  must  be  equal  to  the 
change  of  length  of  the  steel  for  the  same 
layer.  Both  materials,  hence,  share  uniformly 
in  the  deformations  and  all  permanent  changes 
of  length  must  be  common  to  both.  This 
causes  internal  stresses  in  the  member  after 
the  load  has  been  completely  removed.  The 
permanent  elongation  of  the  concrete  resists 
the  elastic  contraction  of  the  embedded  steel 
and  induces  thereby  tensile  stresses  in  the 
steel  and  compressive  in  the  concrete.  Each 
succeeding  new  load  then  causes  stresses 
which  have  to  be  added  to  the  existing  internal 
stresses. 

The  above  consideration  leads  to  the  conclu- 
sion that  for  the  computation  of  concrete-steel 
beams  the  total  deformations  are  determining 
and  that  the  coefficient  of  deformation  must 
therefore  be  used. 

To  illustrate  the  effect  of  the  value  of  the 
coefficient  of  deformation  on  the  calculated 
stresses  in  concrete-steel  beams  the  same 
were  computed  for  the  above  mentioned  Melan 
plate  with  embedded  T  for  different  values  of 
the  coefficient.  For  a  load  of  2,200  pounds  and 
a  span  of  1  meter  the  following  stresses  were 
computed  for  the  plate,  m  denoting  the  ratio 
of  the  coefficient  of  elasticity  of  steel  to  the 
coefficient  of  deformation  of  concrete. 

Lbs.  per  sq.  In. 
in=10         m=20         m=30 

Upper  aiier  stress —    483       —    467       —   448 

Lower  fiber  stress +    421       -|-    352       +    300 

Greatest  stress  In  steel.  .   -j-4.210       -f 7,060       -{-9,260 

If  it  is  assumed  that  concrete  cannot  resist 
tension  and  that  it  has  to  be  wholly  taken  up 
by  the  steel,  we  get: 

Lbs.  per  sq.  In. 
m=10         m=20        m=30 

L'pper  fiber  stress —      690     —      581     —      605 

Arerage  stress  In  steel. .   -(-10,600     -(-11,000     -(-11,400 

Since  the  coefficient  of  deformation  for  the 
same  plate  has  been  found  to  be  955,000  pounds, 
the  ratio  m  =  31  will  be  found  to  be  correct 
for  the  given  case.  The  stresses  in  the  first 
of  the  above  tables,  based  on  the  assumption 
of  m  =  30,  will,  therefore,  most  nearly  repre- 
sent the  actual  stresses.  Of  course,  the  as- 
sumption of  a  lower  value  for  m  will  result  in 
higher  calculated  stresses  for  the  concrete  and 
lower  stresses  for  the  steel. 

Sliding  Resistance. — ^The  above-mentioned 
assumption  of  the  theory  of  concrete-steel 
structures  will  hold  actually  true  only  when  the 
sliding  resistance  of  the  embedded  steel  reaches 
the  required  amount.  Should  the  resistance 
fall  below  it,  sliding  of  the  concrete  along  the 
steel  will  take  place.  Both  materials  will  act 
Independently,  and  the  total  resistance  of  the 
member  will  be  materially  reduced.  To  have 
a  clear  idea  of  the  resistance  of  a  concrete- 
steel  structure  an  investigation  of  the  sliding 
resistance  is  essential. 

In  Figure  3  let  us  consider  the  stress  In  the 
steel  bar  at  the  section  X  and  at  the  section 
X  -:  /^  X  The  Increase  of  stress  In  the  dis- 
tance A  X  le: 


S 


X  +  A  X  —  Sjj  _  A  S. 


The  steel  tends  to  elongate  under  the  action 
of  this  stress,  but  the  sliding  resistance  of  the 
surrounding  concrete  opposes  this  elongation 
with  the  surface  a  of  the  steel  and  the  sliding 
resisUnce  t  per  unit  of  surface;    AS  =  at  A  X. 

If  A  A.  is  the  difference  In  stress  on  the  layer 
n  between  the  sections,  the  theory  of  flexure 
gives 


Here  I  is  the  ideal  moment  of  inertia  of  the 
section,  or  in  other  words,  the  moment  of 
inertia  of  the  newly  formed  composite  sec- 
tion.    Let  F  denote  the  area  of  the  steel  then 

S  =  »x.  Ax-«x=FmAAu 
If  R^  represents  the  shear  in  section  x  at  the 
distance   n  from  the  center  of   gravity  of  the 
steel  from  the  Ideal  neutral  axis 

Substituting  this  expression  in  the  expres- 
sion for  A  A.  we  get 

A  A„  =  Rx  11  A  X  -:-  I, 
and  hence 

A  S  =  R,  n  111  F  A  X   ;   I  =  at  A  x. 

The  sliding  resistance  t  per  unit  of  surface 
is  thus  given: 

t  -     R»  m  F  n   :   la. 

For  circular  steel  rods  of  diameter  d 
F  =  i7rd«;a  =  ^d, 
and  t  =  J  R,  mdn  ^   I. 

The  condition  for  required  sliding  resistance 
is  then: 

max.  t  =  J  mdn  X  max.  R»  r  I,  which  equals 
or  is  less  tliau  q,  if  q  is  the  greatest  allowable 
sliding  resistance. 

Working  Stresses. — The  allowable  working 
stresses  on  the  materials  of  construction  are 
determined  by  the  principle  that  the  probable 
loads  which  may  come  on  the  structure  should 
not  cause  stresses  which  may  endanger  the 
continuous  existence  of  the  structure.  It  is 
well  known  that  a  beam  will  fail  not  only  by 
a  stepwise  increase  in  the  static  load,  but  that 
also  considerably  smaller  loads,  if  frequently 
repeated,  will  cause  failure.  The  static  load 
itself,  therefore,  does  not  furnish  a  sufficient 
indication  of  the  safety  of  the  structure.  The 
latter  is  determined  by  the  greatest  stresses 
which  frequently  repeated  will,  according  to 
experience,  not  endanger  the  structure.  Con- 
sidere's  experiments  on  concrete-steel  have 
shown  that  these  greatest  stresses  are  caused  by 
frequent  loads,  which  are  only  about  two-thirds 
of  the  greatest  static  loads.  The  results  are 
similar  to  those  obtained  by  Woehler's  experi- 
ments on  wrought  iron  and  steel.  The  con- 
sideration of  the  effect  of  frequently  repeated 
loads  becomes  of  special  importance  because 
of  the  probability  that  the  sliding  resistances 
along  the  embedded  steel  will  decrease  in  time 
under  frequently  repeated  loads.  This  result 
may  be  particularly  expected  if  these  loads  are 
accompanied  by  shocks  and  vibrations.  The 
decrease  of  the  sliding  resistances,  again, 
means  a  decrease  of  the  carrying  capacity  and, 
together  with  the  same,  of  the  factor  of  safety. 

Another  important  consideration  for  the 
safety  of  concrete-steel  structures  is  the  possi- 
ble danger  which  may  arise  from  cracks  in  the 
concrete.  The  weakening  of  the  section  where 
the  cracks  occur  results  in  a  displacement  of 
the  neutral  line  as  well  as  in  sudden  changes 
of  stress.  Under  the  action  of  movable  loads 
the  work  of  deformation  which  is  induced  at 
such  points  may  easily  lead  to  dangerous  over- 
stressing  of  the  steel.  Besides,  cracks  in  struc- 
tures exposed  to  the  weather  are  always  ap- 
prehensible because  of  the  liability  of  moisture 
penetrating  and  freezing  taking  place.  The 
writer  is  therefore  of  the  opinion  that  the  di- 
mensions should  be  so  chosen  as  to  prevent 
such  stresses  as  may  cause  cracks. 

Aside  from  the  above  considerations  in  adopt- 
ing unit  working  stresses,  the  inaccuracy  of 
the  method  of  computation  and  the  effect  of 
shocks  and  vibrations  have  to  be  considered. 
The  writer  advises  making  the  allowable  unit 
stress  on  concrete  for  compression  one-seventh 
of  the  compressive  resistance,  the  unit  stress 
for  tension  due  to  bending  one-half  of  the  bend- 
ing resistance  of  concrete,  and  the  allowable 


unit  sliding  stress  one-eighth  to  one-tenth  of 
the  sliding  resistance.. 

The  ratio  m  of  the  coefficient  of  elasticity 
of  the  steel  to  the  coefficient  of  deformation  of 
the  concrete  may  be  taken  for  thin  plates  as 
m  =:  20 ;  for  beams  of  greater  depths  m  ;=  10. 
Steel  should  not  be  stressed  to  more  than 
14,200  pounds  per  square  inch. 

Since  the  writer  believes  it  to  be  absolutely 
necessary  to  prevent  any  cracks,  the  tensile 
bending  stresses  should  be  determined  first 
and  in  no  case  should  they  be  allowed  to  ex- 
ceed the  allowable  stress.  For  the  computa- 
tion of  the  embedded  steel,  however,  the  ten- 
sile resistance  of  the  concrete  should  be  neg- 
lected and  the  computation  be  made  on  the 
assumption  of  existing  cracks  at  the  section 
under  consideration. 

In  all  computations  the  probable  load,  in  so 
far  as  it  causes  shocks  and  vibrations,  should 
be  increased  by  20  to  50  per  cent,  and  some- 
times, even  more. 

Christophe  ("Le  bSton  arm6  et  ses  applica- 
tions," 1902)  recommends  m  =10,  and  gives  two 
degrees  of  safety: 


1.  Safety  of  first  degree. 
■  ■■      able 


Lbs.  per 
sq.  In. 


.Allowable  compression  on  concrete "  427 

"    steel    12,800 

2.  Safety  of  second  degree. 

Allowable  compression  on  concrete 711 

"    steel 21,400 

He  neglects  in  the  computations  the  tensile 
resistance  of  concrete. 

For  the  allowable  shearing  stress  21  to  35 
pounds  per  square  inch  is  assumed  and  the  same 
values  are  also  used  for  the  sliding  stress.  All 
of  the  above  values  refer  to  stresses  caused 
by  flexure.  The  allowable  stress  for  pure  com- 
pression for  the  first  degree  is  given  as  355 
pounds  per  square  inch,  for  the  second  degree 
as  569  pounds.  Long  columns  have  to  be  fig- 
ured according  to  a  formula  based  on  the  well 
known  Gordon  formula.  For  columns  of  a 
square  cross-section  of  side  b  and  length  1  the 
coefllcient  by  which  the  acting  stresses  have 
to  be  multiplied  is  given  as  (1 -|- 0.00031Vb=). 

Data  on  Compression,  Bending  and  Shear  of 
Concrete. — The  concrete  used  by  the  Commit- 
tee on  Arches  of  the  Austrian  Society  of  En- 
gineers and  Architects  for  the  above  men- 
tioned Monier  arch  was  of  the  proportion  1:3 
and  4-inch  cubes  gave  3,500  pounds  per  square 
inch  in  compression.  The  second  Committee 
on  Arches  of  the  same  society  tested  prisms 
of  concrete  and  masonry  20x20x39  inches.  The 
concrete  blocks  of  1:5  proportion  and  3% 
months  old  gave  an  average  compressive  re- 
sistance of  1,800  pounds  per  square  inch. 
Blocks  of  the  same  age  and  1:8  proportion  gave 
911  pounds;  and  of  1:10  proportion  655  pounds. 
On  the  other  hand,  blocks  reinforced  by  steel 
rods  of  the  proportion  1:3%  and  3i^  months 
old  gave  an  average  compression  of  3,980 
pounds  per  square  inch.  The  embedded  steel 
represented  8/10  per  cent,  of  the  concrete  sec- 
tion. For  m  =10,  the  ideal  cross-sectional  area 
would  show  the  average  compression  of  the 
concrete  to  be  3,700  pounds.  The  bending  re- 
sistance of  concrete  was  determined  by  tests 
made  by  Prof.  Hanisch  and  J.  Spitzer  on  speci- 
mens 6  months  old  of  the  following  propor- 
tions. 


Bending  resistance. 


Proportion. 

1 :8 597  to  711  lbs.  per  sq.  in. 

1  :3V4   470  to  569     "      "      ''     " 

1  :4     342  to  427     "      "      "     " 

1:5 228  to  284     

1:6 171to214     

For  shearing  resistance  of  concrete  M.  Teret, 
director  of  the  laboratory  of  the  Fonts  et 
Chaussees  at  Boulogne,  assumes  that  it  is 
proportional  to  the  compressive  resistance. 
He  deduced  the  ratio  between  the  two  to  be 
0.16  to  0.2. 

The  sliding  resistance  was  found  by  Bausch- 
Inger  to  be  640  pounds  per  square  inch,  but 
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more  recent  experiments  have  given  results  dif- 
fering considerably  from  this  figure.  Accord- 
ing to  the  experiments  of  Consldere,  the  slid- 
ing resistance  is  very  much  Influenced  by  the 
mixing  of  the  concrete,  especially  by  the 
amount  of  the  water  used.  An  increased  per- 
centage of  water  Increased  the  sliding  resist- 
ance considerably,  and  M.  Considere  found  it 
at  157,  171  and  71  pounds  per  square  inch,  ac- 
cording to  the  percentage  of  water  used  in  mix- 
ing. If  the  rolling  scale  was  left  on  the  steel 
rods,  the  sliding  resistance  amounted  to  256 
pounds.  The  concrete  used  for  these  experi- 
ments consisted  of  309  kilos  of  cement  and  1 
cubic  meter  of  sand  and  gravel  in  equal  parts. 

Extracts  from  Building  Codes  of  Oerman 
Cities  for  the  Computation  of  Concrete  Steel 
Floors. — Berlin:  The  static  computation  must 
prove  that  concrete-steel  structures  are  able 
to  carry  10  times  the  prescribed  load,  including 
their  own  weight,  and  that  the  steel  alone  is 
able  to  resist  the  tensile  stresses. 

Dresden:  The  static  computations  must  be 
based  on: 

Lbs.  per 
sq.  In. 

Concrete  in  compression 35C 

Steel  in  tension  and  compression.  .' 12,500 

Steel   in   shear 10,000 

To  prevent  buckling  of  Hennebique  columns 
the  concrete  of  the  same  must  have  dimensions 
which  will  fully  guarantee  the  avoidance  of 
any  dangerous  stresses.  The  columns  must 
therefore  be  figured  not  only  for  direct  com- 
pression, but  also  for  flexure.  For  the  load 
acting  centrally  on  the  column  the  equation 
I  iz:  60P1-,  and  for  slightly  eccentric  action 
I  =  lOOPl^  is  to  be  used.  In  these  equations  1 
represents  the  least  moment  of  inertia  of  the 
column  sections  in  centimeters,  P  the  load  in 
metric  tons  and  1  the  unsupported  length  in 
meters.  If  the  eccentricity  is  comparatively 
great  the  resistance  of  the  columns  must  he 
figured  according  to  the  rules  of  the  theory  of 
resistance  as  to  eccentric  action  of  forces. 

Dusseldorf:  The -proportion  of  concrete  must 
be  such  as  to  give  after  28  days  2,140  pounds 
per  square  inch.  The  allowable  compressive 
stress  on  concrete  is  427  pounds  and  the  ten- 
sile resistance,  that  is,  the  stress  at  which 
it  is  assumed  the  concrete  will  break.  Is  570 
pounds  per  square  inch.  If  a  higher  compres- 
sive resistance  than  that  prescribed  is  proved 
to  be  available,  a  corresponding  increase  in 
working  stress  is  allowed. 

The  highest  working  stress  on  the  steel  is 
12,500  pounds  for  compression  or  tension  and 
10,000  pounds  for  shear.  For  wire  rods  14,200 
pounds  and  11,400  pounds  may  be  used.  The 
stresses  which  may  be  ascribed  to  the  steel 
are  to  be  based  on  the  ratio  of  the  coefficients 
of  elasticity  of  concrete  and  steel.  The  ratio 
m  =  10  must  be  used.  The  embedded  steel 
must  be  so  designed  that,  in  addition  to  the 
calculated  tensile  stresses,  it  shall  also  be  able 
to  take  care  of  the  shearing  stresses  in  so  far 
as  the  latter  have  not  been  provided  for  other- 
wise. Columns  are  to  be  designed  according 
to  the  formula  I  =  60PP.    (See  above). 

Frankfort:  Concrete-steel  floors  should  carry 
their  own  weight  and  10  times  the  prescribed 
load  without  any  noticeable  deformation.  (See 
Berlin).  Columns  of  concrete-steel  are  not 
permitted.  The  compressive  stress  on  concrete 
must  not  exceed  .35G  pounds  per  square  inch. 
All  tensile  stresses  must  be  taken  by  the  steel. 

Hamburg:  Allowable  stress  in  direct  com- 
pression 427  pounds.  In  compression  due  to 
bending  356  pounds,  in  tension  zero.  Allow- 
able stress  on  steel,  tension  or  compression, 
12.300  pounds;  shear,  10,000  pounds  per  square 
inch.  Floors  which  are  subjected  to  vibrations 
require  an  addition  of  20  per  cent,  of  the  pre- 
scribed   load.     The    reinforcing   steel    must  be 
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able  to  properly  take  care  of  the  shearing 
stresses.  In  addition,  the  shearing  stresses  of 
the  concrete  section  should  not  exceed  22 
pounds  per  square  Inch.  Columns  to  be  com- 
puted as  according  to  the  Dresden  rule. 


Contract  Troubles. 


It  is  a  rather  marked  characteristic  of  con- 
tracts drawn  by  capable  engineers  and  archi- 
tects, without  the  assistance  of  lawyers  or  ref- 
erence to  legal  forms,  that  the  requirements 
are  stated  in  language  so  clear  as  to  leave  no 
question  concerning  the  technical  requirements 
laid  down.  Unfortunately  when  such  a  docu- 
ment reaches  a  lawyer  for  revision  he  is  often 
tempted  to  cast  it  aside  in  utter  disgust;  It  is 
wrong  from  beginning  to  end  as  a  contract, 
although  entirely  satisfactory  as  a  bald  state- 
ment of  what  is  required.  The  engineer  or 
architect  thinks  that  the  lawyer  is  a  windbag 
and  the  lawyer  is  sure  that  the  man  who  drew 
up  the  alleged  contract  is  an  imposter.  It  is 
the  lack  of  appreciation  by  the  man  of  one 
profession  of  the  needs  of  the  other  which  pro- 
duces this  unfortunate  condition.  It  is  accord- 
ingly of  interest  to  notice  some  suggestions  to 
engineers  and  architects  drawing  contracts, 
which  were  recently  made  by  Mr.  John  C.  Walt, 
M.  Am.  Soc.  C.  E.,  assistant  corporation  coun- 
sel of  New  York  City,  who  is  engaged  almost 
exclusively  in  revising  the  many  contract  forms 
needed  by  the  municipality.  The  full  paper 
by  this  engineer-lawyer  will  be  found  in  the 
"Transactions"  of  the  Association  of  Civil  En- 
gineers of  Cornell  University,  and  it  deserves 
careful  study. 

One  common  reason  why  engineers'  or  archi- 
tects' contracts  for  city  work  cannot  be  used, 
this  author  states,  is  their  lack  of  conformity 
with  the  statutes,  charter  provisions  and  ordi- 
nances governing  such  contracts.  Laws  and 
ordinances  are  framed  in  terms  and  phrases 
which  the  caution  and  experience  of  a  lawyer 
teaches  him  to  repeat  In  his  contracts.  If  the 
requirements  of  the  charter  be  couched  in 
lengthy  and  round-about  expressions  peculiar 
to  legislators,  the  lawyer  employs  the  same 
verbose  language  in  his  contract,  feeling  that 
if  the  courts  have  some  time  construed  the 
statute,  that  the  same  interpretation  would  ap- 
ply and  must  apply  to  the  terms  of  his  con- 
tract; and  that  he  thereby  limits  or  extends 
the  powers  and  duties  described  in  the  contract 
to  the  same  extent  as  was  Intended  by  the  leg- 
islature and  as  interpreted  by  the  courts.  The 
engineer,  not  having  before  him  the  ordi- 
nances, laws  or  charter,  and  not  knowing  their 
language,  sneers  at  the  peculiar,  extraordinary 
or  inapplicable  language  of  the  contract  and  at- 
tributes it  to  the  Ignorance  of  the  lawyer,  with- 
out knowing  or  considering  its  source. 

The  engineer  seeks  to  abbreviate  the  con- 
tract, to  accomplish  which  he  would  combine 
clauses  required  by  different  provisions  of  the 
charter,  ordinances  or  laws.  As  an  example, 
in  municipal  contracts  it  is  required  by  the  or- 
dinances and  by  the  general  village  laws  of  the 
State,  and  by  a  special  act  of  the  legislature, 
and  by  the  charter  of  The  City  of  New  York,  that 
no  person,  public  officer,  school  commissioner, 
or  any  officer  of  any  bureau,  department,  etc., 
shall  be  interested  directly  or  indirectly  in  any 
contract  for  public  improvements  or  supplies. 
The  language  is  different  in  each  law  and  the 
questions  arise  whether  or  not  they  should  all  be 
inserted  in  the  contract,  or  whether  a  provision 
should  be  made  which  should  embody  the  pur- 
pose or  intent  of  all  four,  or  whether  that  pro- 
vision passed  expressly  for  the  city  in  its 
charter  alone  should  be  utilized.  These  pro- 
visions being  required  to  be  inserted,  the 
lawyer  would    insert  them  in  the  precise  lan- 
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guage  of  the  statute,  as  nearly  as  may  be,  while 
the  engineer  would  express  In  his  own  language 
the  intent  of  the  legislature  as  he  might  In- 
terpret it.  These  are  differences  In  methods 
which  make  the  disparity  between  contracts 
prepared  by  lawyers  and  those  prepared  by 
engineers. 

Another  feature  of  an  engineer's  contract  is 
his  apparent  desire  to  extend  his  power  over 
the  contractor  and  to  reserve  to  himself  power 
without  regard  to  their  rights.  The  chief  ob- 
ject of  putting  work  into  the  hands  of  an  inde- 
pendent contractor  is  to  avoid-  the  responsi- 
bility that  attaches  to  an  employer  for  the  acts 
and  negligence  of  his  servants.  By  extending 
the  powers  of  an  engineer  or  architect  the  con- 
tractor is  frequently  made  a  servant  whereas 
the  owner  Intended  that  he  should  be  an  In- 
dependent contractor,  Mr.  Walt  points  out; 
the  test  being  whether  or  not  the  owner  main- 
tains the  direction  and  control  of  the  con- 
tractor. By  reserving  to  the  engineer  the  con- 
trol of  the  contractor,  the  contractor  becomes 
a  servant,  and  the  owner  becomes  responsible 
for  the  acts  and  the  negligence  of  the  con- 
tractor and  his  servants. 

Another  objection  to  extending  the  powers 
of  the  engineer,  making  him  an  arbitrator  to 
determine  all  questions,  is  that  it  ousts  the 
courts  of  their  jurisdiction  to  determine  dis- 
putes between  litigants,  which  is  guaranteed 
to  the  constitution  and  renders  the  provision 
of  the  contract  providing  for  the  engineer's 
determination  of  questions  void,  as  being 
against  public  policy.  Contracts  are  frequent- 
ly drawn  which  make  the  determination  of  the 
engineer  conclusive  upon  the  contractor  only; 
and  further  provide  that  the  owner  shall  not 
be  precluded  from  showing  the  correct  amount 
and  character  of  the  work  done,  etc.  Such 
contracts  are  construed  either  as  not  binding, 
or  as  binding  upon  both  parties  as  if  the  de- 
cision of  the  engineer  was  made  final  and  con- 
clusive upon  the  owner  as  well  as  the  con- 
tractor. The  clause  that  the  owner  shall  not 
be  precluded  from  at  any  time  showing  the 
true  amount  and  character  of  the  work  done  is 
interpreted  to  mean  that  the  city  may  dispute 
the  determination  of  the  engineer  when  the 
parties  have  not  had  the  benefit  of  his  honest 
judgment  for  which  it  is  assumed  they  stipu- 
lated. Therefore,  it  is  held  by  the  courts  that 
the  owner,  city  or  contractor  may  question  the 
engineer's  decision  when  it  is  made  in  bad 
faith  or  when  there  has  been  such  a  gross 
error  as  to  necessarily  imply  fraud.  These 
are  conditions  the  proof  of  which  will  upset 
the  determination  of  the  arbitrator  in  any  case, 
so  that  the  extra  efforts  on  the  part  of  the 
engineer  to  protect  the  interests  of  his  em- 
ployer are  without  avail. 

The  provision  for  liquidated  damages  is  an- 
other rock  upon  which  engineers'  contracts 
are  wrecked.  The  clause  for  liquidated  dam- 
ages is  regarded  by  some  engineers  as  a  club 
with  which  to  menace  the  contractor  and  to 
urge  hira  to  a  speedy  and  satisfactory  com- 
pletion of  the  contract.  In  their  efforts  to 
wield  so  large  a  club,  i.  e.,  by  making  the 
damages  so  large,  they  shov  to  the  court  that 
the  so-called  liquidated  damages  are  in  truth  a 
penalty,  which  it  is  the  avowed  policy  of  the 
courts  not  to  enforce  against  the  contractor, 
in  whole  or  in  part.  Moreover,  if  the  amount 
stated  be  damages  strictly,  assessed  for  the 
purpose  of  indemnifying  the  owner  or  city  for 
actual  losses  by  what  authority  can  the  engi- 
neer release  the  contractor  from  the  obliga- 
tion to  make  such  losses  good?  The  engineer, 
in  his  attempts  to  coerce  the  contractor,  be- 
trays to  the  court  and  the  jury  the  true  rea- 
son for  inserting  the  clause,  viz.:  to  provide 
for  a  penalty  or  forfeiture. 
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The  relation  of  the  bid  or  proposal,  the  con- 
tract, the  specifications  and  the  plans,  is  fre- 
quently not  well  understood  and  is  discussed 
by  Mr.  Wait  at  length.  The  terms  bid,  con- 
tract, specifications  and  plans,  as  designating 
instruments  or  documents  separate  and  dis- 
tinct from  the  contract,  are  misnomers.  The 
"contract"  should  embody  all  these.  If  there 
be  conflict  between  the  parts,  it  is  simply  an 
ambiguity  which  is  to  be  cleared  up  by  the 
application  of  general  rules  for  the  interpreta- 
tion of  instruments,  the  aim  and  object  of 
which  is  to  ascertain  the  intention  of  the  par- 
ties. If  the  intention  be  known,  it  will  pre- 
vail. If  there  be  no  ambiguity,  no  evidence 
of  the  intention  of  the  parties  will  be  admitted 
by  the  court,  and  no  evidence  will  be  admitted 
of  understandings,  conversations  or  terms  ar- 
rived at  previous  to  or  at  the  time  of  making 
the  contract.  The  written  contract  will  be  pre- 
sumed to  contain  all  the  terms  of  the  agree- 
ment. 

The  specifications  are  regarded  generally  by 
engineers  as  a  place  to  describe  the  materials 
of  construction  and  the  quality  of  workman- 
ship required.  They  should  enumerate,  care- 
fully describe  and  embody  the  plans,  and  to- 
gether these  should  give  a  full  and  complete 
description  of  the  materials  and  work  to  be 
furnished  and  of  the  structure  to  be  erected. 
Together  they  should  contain  all  the  dimen- 
sions, instructions  and  directions  necessary  to 
secure  the  result  sought  to  be  accomplished. 
They  should  definitely  describe  the  site  of  the 
structure,  and  usually  should  define  the  process 
of  manufacture  of  materials,  and  the  finished 
materials  of  construction,  not  only  positively 
as  to  good  properties,  but  negatively  by  nam- 
ing the  defects  that  they  shall  not  contain. 
They  should  provide  for  inspection  and  tests 
at  the  mills  and  shops,  and  for  inspection  dur- 
ing erection,  and  every  type  of  work  should  be 
described  in  sufficient  detail  to  enable  the 
builder  to  complete  the  structure  without  fur- 
ther directions  from  the  engineer  or  superin- 
tendent. 

The  several  parts  of  a  contract  must  be  con- 
nected. If  they  be  not  physically  joined  to- 
gether, then  they  constitute  different  docu- 
ments, unless  there  be  a  clear  reference  in  one 
to  the  others.  Without  such  reference  one 
cannot  be  read  into  the  other  so  as  to  define 
or  modify  the  obligations  assumed  by  the  par- 
ties. Without  it  parol  evidence  cannot  be  in- 
troduced to  identify  the  parts  of  a  contract. 

A  requirement  frequently  made  by  architects 
is  that  the  specifications  and  drawings  shall 
remain  the  property  of  the  architect,  and  that 
they  must  be  returned  to  him  before  the  con- 
tractor shall  be  entitled  to  his  final  certificate 
and  payment  for  work  done.  This  stipulation  is 
unreasonable  to  the  contractor,  because,  if  in- 
sisted upon,  it  takes  from  him  evidence  which 
properly  belongs  to  him  and  is  essential  to  the 
establishment  of  his  rights  to  recover  for  regu- 
lar or  extra  work  done  and  materials  furnished. 
The  plans  and  written  instructions  and  direc- 
tions of  the  architect  are  the  contractor's  best 
evidence  of  what  he  has  been  required  to  do. 
and  he  is  justified  in  refusing  to  part  with 
such  evidence.  It  is  at  least  doubtful  If  the 
architect  can  claim  any  ownership  to  specifica- 
tions and  plans  which  he  has  prepared  as 
against  the  owner  who  has  employed  him  and 
paid  him  therefor,  though  he  may  have  incor- 
poreal rights  in  the  designs  and  creations 
which  the  drawings  and  specifications  embody. 

The  engineer  should  see  that  his  specifica- 
tions and  plans  and  the  lawyer's  contract  are 
not  In  conflict.  This  will  occur  when  the  con- 
tract and  specifications  are  prepared  by  dif- 
ferent persons  of  different  professions.  The 
duty  of  the  court  is  to  determine  the  intention 


of  the  parties,  and,  in  order  to  determine  that 
intention,  the  entire  contract  will  be  consid- 
ered, not  only  in  the  construction  of  any  part, 
but  in  the  interpretation  of  the  whole.  Itcom- 
patib'e  with  the  rules  and  maxims  of  the  law, 
the  mutual  intention  will  prevail.  The  court 
will,  so  lar  as  possible,  put  itself  in  the  posi- 
tion of  the  parties  at  the  time  the  contract 
was  executed,  and  will  consider  the  condition 
and  circumstances  under  which  they  assumed 
the  contract  obligations.  The  conduct  of  the 
parties  and  the  practical  interpretation  which 
they  themselves  have  given  to  the  contract  will 
be  given  their  proper  influence  if  the  intention 
be  not  clear  as  expressed. 

Other  things  being  equal,  the  contract  is  usu- 
ally held  to  prevail  over  the  specifications.  The 
former  is  a  more  ceremonious  undertaking, 
and  usually  defines  the  obligations  of  the  par- 
ties. On  the  other  hand,  the  specifications  and 
plans  are  descriptive  of  the  work  and  the  man- 
ner in  which  it  is  to  be  performed,  and  are  al- 
most always  subject  to  change  or  modification, 
as  conditions  and  circumstances  attending  the 
performance  of  the  work  may  arise.  With  re- 
gard to  plans,  it  may  be  said  that  they  are  not 
easily  carried  about;  to  make  alterations  in 
them  requires  drafting  instruments  and  scales; 
while  the  specifications  may  be  changed  quick- 
ly by  a  pencil  or  a  writing  pen,  which  are  al- 
ways at  hand.  It  is  therefore  suggested  that 
the  specifications  would  probably  be  controlled 
ordinarily  by  the  plans,  so  far  as  representing 
the  original  intention  of  the  parties,  but  as  any 
part  of  the  contract  is  subject  to  modification 
by  the  parties,  alteration  in  the  specifications 
might  control  so  far  as  the  execution  of  the 
work  was  concerned,  whatever  might  have  been 
the  original  intention  of  the  parties. 

Another  circumstance  to  be  considered  in 
the  interpretation  of  clauses  which  are  in  con- 
flict is  that  the  courts  usually  construe  stipu- 
lations most  strongly  against  the  parties  who 
used  or  prepared  them.  This  rule  has  been 
applied  generally,  except  where  the  govern- 
ment or  public  are  the  parties.  In  which  case 
it  is  usually  held  that  the  meaning  will  be 
adopted  which  is  most  favorable  to  the  govern- 
ment or  public,  holding  that  the  interest  of  the 
public  should  be  protected,  because  there  is  no- 
body who  has  the  interest  in  the  public's  wel- 
fare that  a  person  has  in  his  own. 

It  is  a  practice  among  lawyers  to  provide  in 
their  contracts  that  the  materials  and  work 
shall  be  the  best  and  that  the  whole  job  shall 
be  completed  in  a  first-class,  thoroughly  work- 
manlike manner,  this  being  the  wish  of  the 
owner.  The  engineer  or  architect,  on  the  other 
hand,  is  trying  to  keep  within  the  sum  avail- 
able for  the  job  and  is  describing  the  work 
and  materials  to  meet  the  money  in  hand.  The 
result  is  that  what  the  contract  requires,  the 
specifications  do  not  provide.  The  question 
arises  as  to  whether  the  contractor  is  excused 
from  making  a  first-class,  workmanlike  job  if 
he  has  completed  it  according  to  the  specifica- 
tions and  plans. 

An  undertaking  to  construct  a  piece  of  work 
is  an  ui'dertaking  to  do  it  well  and  in  a  work- 
manlike manner,  whether  this  is  expressly 
stipulated  or  not,  but  if  the  owner  specified 
the  materials,  workmanship  or  the  manner  in 
which  the  structure  is  to  be  erected,  and  if, 
after  completion,  it  proves  to  be  defective  and 
does  not  fulfill  the  purpose  for  which  it  was 
Intended,  then  the  loss  falls  upon  the  owner. 
Anybody  who  undertakes  to  erect  a  structure 
Impliedly  warrants  that  he  is  reasonably  skill- 
ful In  his  trade  or  calling,  and  that  the  ma- 
terials he  uses  should  be  suitable  for  the  pur- 
pose for  which  they  are  used.  The  fact  that 
the  price  to  be  paid  is  grossly  inadequate  does 
not  excuse  the  contractor  from   fulfilling  his 


undertaking   to  do  a   thoroughly  workmanlike 
job. 

The  court  sometimes  distinguishes  those 
cases  in  which  the  contractor  is  merely  to 
build  according  to  plans  and  specifications  from 
those  in  which  he  is  to  completely  finish  and 
deliver  up  a  structure  ready  for  use.  If  the 
contractor  undertakes  to  deliver  a  structure 
complete,  the  courts  frequently  hold  that  such 
an  undertaking  is  a  guarantee  that  the  plans 
and  specifications  are  sufficient,  and  that  by 
undertaking  to  complete  and  deliver  a  finished 
structure  the  contractor  adopted  and  approved 
of  the  plans  and  specifications.  This  was  held 
where  a  building  was  built  according  to  various 
detailed  plans  and  specifications,  and,  owing  to 
the  latent  condition  of  the  soil,  the  foundation 
settled.  The  court  held  that  the  contractor, 
having  agreed  to  completely  finish  the  building, 
fit  for  use  and  occupation,  that  he  was  bound 
by  that  covenant.  So,  too.  where  a  contractor 
was  to  construct  a  well  for  a  certain  sum,  ac- 
cording to  specifications  which  called  for  a 
curb  of  a  certain  shape  and  size,  to  be  made 
ol'  timber  and  planking  of  a  prescribed  size  and 
quantity,  it  was  held  that  the  contractor  could 
not  recover  for  the  work  and  materials  lost  by 
the  caving  in  of  the  well  before  completion, 
notwithstanding  it  was  due  to  the  weakness  of 
the  curb  specified. 

When  a  structure  is  to  be  built  according  to 
specifications  and  to  the  satisfaction  of  the  en- 
gineer, it  may  be  doubted  if  his  acceptance  will 
hold  unless  the  work  has  been  done  according 
to  the  contract.  Much  must  be  left  to  the  en- 
gineer's discretion  and  judgment,  which  is  for 
his  own  honest  determination,  but  so  far  as  the 
contract  and  specifications  show  an  evident  in- 
tention to  limit  the  engineer's  discretion  and  to 
fix  the  quality  of  the  work  and  the  degree  of 
its  perfect  execution,  so  far  must  the  engineer 
follow  the  specifications  and  instructions.  He 
may  decide  whether  work  has  been  executed 
in  a  workmanlike  manner,  if  materials  are  of 
the  kind  required,  but  it  cannot  be  contended 
that  the  engineer  can  accept  something  totally 
unlike  that  which  is  called  for,  even  though 
it  is  substantially  built  and  for  all  practical 
purposes  as  good  or  even  better  than  the  struc- 
ture specified  in  the  contract.  An  acceptance 
by  the  engineer  of  a  different  class  of  work 
or  of  inferior  materials  will  not  bind  the  owner 
nor  will  it  relieve  the  contractor  from  his 
agreement  to  perform  according  to  plans  and 
specifications. 

Often  the  owner  insists  that  work  shall  be 
completed  to  his  satisfaction,  and  is  indulged 
by  providing  for  it  in  the  contract.  If  the 
specifications  have  been  prepared,  or  a  certain 
result  is  to  be  obtained  which  has  been  defined 
and  described,  and  the  work  be  completed  ac- 
cording to  such  specifications,  or  in  such  man- 
ner as  to  accomplish  a  certain  definite  result, 
the  question  arises  if  the  owner  must  be  satis- 
fied. If  the  contractor  has  undertaken  to  do 
the  work  to  the  full  satisfaction  of  the  em- 
ployer, he  cannot  be  considered  to  have  ful- 
filled his  contract  obligations  until  he  has  com- 
pleted the  work  to  the  satisfaction  of  the  em- 
ployer. If  the  structure  to  be  erected  be  one 
that  cannot  be  removed  and  be  a  benefit  to  the 
owner  or  employer,  it  is  unreasonable  and  un- 
just that  the  contractor  should  be  denied  a  re- 
covery for  the  reasonable  value  of  his  work 
and  materials,  or  at  least  for  such  an  amount 
as  the  owner  or  employer  has  been  benefited. 
The  courts  are  therefore  in  sympathy  with  a 
recovery  to  the  contractor  in  such  cases.  The 
case  of  work  upon  chattels  and  manufactured 
articles  is  distinguished  from  that  of  work  upon 
buildings  or  structures.  In  the  former  case, 
the  courts  maintain  that  the  contractor  can 
virtually  be  placed  in  statu  quo  by  the  return 
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of  the  chattel  or  manulaclured  arLiclu  which 
does  not  suit  the  employer,  and  therefore  the 
courts  usually  hold  that  no  recovery  can  be 
had.  But,  when  the  work  has  been  the  erec- 
tion of  a  bridge,  or  a  piece  of  machinery  or  a 
house,  which,  by  virtue  of  its  permanent  char- 
acter has  become  attached  to  the  land  of  the 
owner,  the  courts  hold  that  if  the  work  has 
been  done  according  to  the  plans  and  specifica- 
tion prepared  and  submitted  by  the  owner,  that 
it  should  be  and  must  be  to  his  satisfaction, 
and  that  therefore  he  must  recompense  the 
contractor.  The  courts  hold  in  such  cases  that 
work  need  be  completed  only  to  the  owner's 
reasonable  satisfaction. 

A  provision  that  is  often  omitted  in  con- 
tracts, and  which  is  of  considerable  importance 
at  .times,  is  one  to  require  that  e.\tra  work  or 
"extras"  shall  conform  to  the  specifications 
and  plans.  Clauses  which  provide  for  the  en- 
gineer's determination  and  acceptance  in  re- 
gard to  materials  and  work  done  under  the 
contract,  have  been  frequently  and  generally 
held  not  to  apply  to  extra  work.  This  question 
is  rarely  raised  because  it  is  probably  a  fore- 
gone conclusion  among  contractors  and  engi- 
neers that  it  was  the  intention  of  the  parties 
to  have  materials  employed  in  extra  work  con- 
form to  that  work  which  is  expressly  provided 
for  in  the  contract.  The  manifest  intention  of 
the  parties  is  to  have  good,  substantial  work 
done  and  to  employ  materials  of  good  quality 
and  make;  and  in  order  that  the  job  or  struc- 
ture should  conform  throughout  to  good  work- 
manship, it  is  a  natural  inference  that  the 
specifications  should  be  followed  in  providing 
and  furnishing  extra  materials  and  work,  as 
for  the  work  specially  provided  lor;  but  this 
conclusion  is  perhaps  no  stronger  than  that  it 
was  intended  that  the  engineer  should  deter- 
mine questions  in  regard  to  extra  work  as  well 
as  questions  in  regard  to  regular  work. 


Electro-Pneumatic    Control    of   the    Moon   Island 
Sei^age  Reservoir,  Boston. 


The  sewage  of  the  Boston  Main  Drainage 
system  flows  by  gravity  to  a  point  on  Dor- 
chester Bay  known  as  the  Cow  Pasture.  Here 
it  is  at  a  depth  of  14  feet  below  low  water,  and 
is  pumped  through  a  90-lnch  tunnel. under  Dor- 
chester Bay  to  Squantam  and  thence  flows  to 
Moon  Island,  wnere  it  is  stored  in  four  reser- 
voirs having  a  total  capacity  of  50,000,000  gal- 
lons, from  which  it  is  discharged  into  the 
outer  bay  at  low  tide.  The  gates  regulating 
the  flow  of  the  sewage  into  and  out  of  the 
reservoirs  are  operated  by  a  turbine,  which 
in  turn  derives  its  power  from  the  flow  of  the 
sewage   either    into   or   out   of   the   reservoirs. 

As  the  discharge  from  the  reservoirs  Is  at 
a  low  velocity  and  at  the  same  end  of  the  tanks 
as  the  inlet,  a  considerable  amount  of  sedi- 
ment is  left  in  the  bottom.  To  prevent  the  ac- 
cumulation of  this  deposit,  there  was  built  at 
tlie  further  end  of  each  tank  from  the  outlet, 
a  gate  chamber  from  which,  after  the  tanks 
have  been  emptied,  raw  sewage  is  discharged 
at  a  comparatively  high  velocity,  thus  washing 
al!  the  sediment  out  through  the  discharge 
gates.  These  flush  gates  being  necessarily  at 
quite  a  distance  from  the  shaft  which  runs  the 
main  inlet  and  outlet  gates  the  power  from  the 
turbine  could  not  be  directly  utilized  in  their 
manipulation.  A  system  which  would  make  use 
of  the  energy  supplied  by  the  turbine  and  be 
admissible  of  carrying  the  power  thus  gener- 
ated to  a  considerable  distance  for  application 
is  found  in  the  use  of  compressed  air  controlled 
by  electricity,  as  arranged  in  the  Westinghouse 
electro-pneumatic  devices,  some  slight  altera- 
tions from  the  standard  form  in  use  on  rail- 
ways being  necessary  to  suit  the  special  appli- 


cation here.  An  interesting  description  of  this 
installation  was  given  some  time  ago  in  "The 
Railway  and  Engineering  Review,"  from  which 
the  following  account  has  been  taken: 

The  essential  features  embodied  in  this  in- 
stallation are:  First,  the  operation  of  one  to 
four  gates  located  at  a  distance  of  from  H.'iO  to 
U.'iUO  feet  from  the  center  of  control;  second, 
a  power  sufficient  to  operate  under  varying 
heads  of  flow,  causing  a  variance  of  power  re- 
quired; third,  a  means  of  control  for  each  or  all 
gales,  by  which  any  one  or  all  may  be  opened 
or  closed;  fourth,  an  indication  of  their  posi- 
tion, closed  or  open  or  in  motion. 

Operating  power  is  supplied  by  an  Ingersoll- 
Sergeant  air  compressor  driven  from  the  shaft- 
ing connected  to  the  turbine.  It  has  a  capacity 
of  (19  cubic  feet  per  minute,  at  a  speed  of  1"20 
revolutions.  From  the  receiving  tank,  located 
in  the  engine  house  with  the  compressor,  a 
IMi-'nch  air  pipe  is  carried  along  the  side  and 
end  of  the  basins,  and  ti'om  it  %-inch  pipes 
branch  into  the  four  houses  erected  over  the 
flush  gates,  being  there  connected  to  the  oper- 
ating mechanism.  All  pipe  is  carried  under 
ground  in  hard  pine  trunking  and  auxiliary 
reservoirs  are  located  in  manholes  at  points  of 
connection  to  the  houses  and  also  at  the  exit 
of  the  main  air  pipe  from  the  engine  house. 
These  collect  any  moisture  or  sediment  which 
may  be  contained  in  the  air  pipe  and  carried 
along  by  the  air,  and  by  means  of  blow-off  cocks 
may  be  emptied  at  any  time,  thus  insuring  a 
supply  of  clean,  dry  air  at  the  point  of  ap- 
pliance. 

The  flush  gates  are  of  iron  and  are  raised 
vertically  through  grooves  in  a  frame  fastened 
against  the  granite  wall,  friction  being  mini- 
mized by  the  use  of  composition  metal  plates 
on  the  sliding  surfaces;  and  to  insure  a  mini- 
mum leakage  they  are  forced  tight  against  the 
frame,  when  down,  by  wedges  attached  to  the 
four  corners  of  the  gates,  the  weight  of  the 
gate  being  sufficient  to  cause  the  wedges  to  per- 
form their  function.  Connected  to  the  gate 
is  the  piston  rod  of  a  4  foot  by  10-inch  vertical 
cylinder  or  ram  and  by  the  introduction  of  air 
at  sufhcient  pressure  above  or  below  the  piston 
bead,  the  piston  is  forced  up  or  down,  thus 
opening  or  closing  the  gate.  Pipes  of  14-inch 
diameter  are  tapped  into  the  top  and  bottom  of 
the  ram  and  are  carried  to  an  electro-pneumatic 
valve  mechanism,  placed  on  an  Iron  shelf 
against  the  side  of  the  building. 

In  the  engine  house  a  cabinet  containing  15 
cells  of  Edison-Leland  battery,  the  only  source 
of  electrical  energy  required,  is  used  for  the 
push-button  machine  by  which  the  operation  of 
the  gates  is  controlled  and  in  which  the  indica- 
tion is  shown.  The  circuits  required  for  the 
control  of  the  gates  and  the  indication  of  their 
position,  are  carried  on  two  waterproof  wires 
tor  each  gate,  the  air  pipe  affording  ample 
means  of  common  return.  All  wires  are  run 
underground  in  the  same  trunking  with  the 
pipe,  but  in  a  separate  groove,  and  as  an  extra 
precaution  against  injury  by  the  action  of  sewer 
gas,  both  are  covered  with  pitch  poured  over 
them  while  hot. 

From  the  machine  a  lO-wire  cable  (two  wires 
being  spare)  is  carried  to  gate  house  No.  4; 
from  house  No.  4  to  house  No.  3  a  six-wire 
cable  is  run;  from  house  No.  3  to  house  No.  2 
a  four-wire,  and  from  house  No.  2  to  house  No. 
1  a  two-wire,  the  cable  in  each  of  the  houses 
being  brought  to  a  terminal  board.  This  is 
done  to  facilitate  the  tracing  and  location  of 
any  trouble  which  might  occur,  all  wires  being 
in  short  stretches. 

In  the  gates  houses  the  wires  are  connected 
to  the  magnets  controlling  the  motion  of  the 
sliJe  valve,  which,  by  assuming  either  of  two 
positions,  admits  air  into  the  pipes  to  the  ram 


for  an  upward  or  a  downward  throw;  and  by 
the -use  of  a  mechanical  arrangement  of  gears, 
connected  by  a  wire  run  over  pulleys  to  a  light 
rod  which  projects  through  the  top  of  the  ram, 
and  which,  being  a  continuation  of  the  piston, 
travels  with  it,  a  new  circuit  is  formed,  re- 
maining constant  while  the  gate  is  in  opera- 
tion and  ceasing  when  the  gate  reaches  either 
extreme  position,  up  or  down.  By  this  latter 
circuit  indication  is  made  in  the  machine  in 
the  engine  house,  where,  during  the  movement 
of  a  gate  a  corresponding  marker  shows  red,  but 
upon  the  completion  of  the  stroke  and  a  con- 
sequent ceasing  of  the  current,  the  marker  is 
released  and  assumes  a  new  position  by  gravity 
where  it  shows  white. 

The  controlling  buttons  in  the  machine  are 
in  pairs,  one  above  the  other,  as  in  railway 
switch  operation,  and  as  the  upper  one  is  pushed 
in,  setting  the  indication  arm  and  making  con- 
tact which  forms  the  circuit  for  raising  the 
gate,  the  lower  one  is  forced  out  and  in  this 
way  the  position  of  the  buttons  indicate  the 
position  of  the  gate. 

The  two  pipes  from  the  slide  valve  to  the 
ram  are  used  alternately  as  a  passage  for  air 
applied  in  the  ram  or  exhausted  from  it,  the 
exhaust  reaching  the  open  air  through  a  small 
chamber  which  is  part  of  the  valve.  On  the 
upstroke,  for  opening  the  gate,  air  is  admitted 
to  the  bottom  of  the  ram,  and  as  the  piston 
is  forced  upward  the  air  above  is  exhausted 
through  the  pipe  connecting  the  top  of  the  ram 
witli  the  valve  mechanism.  On  the  down-stroke, 
for  closing  the  gate,  the  operation  is  reversed, 
the  top  pipe  acting  as  supply  and  the  bottom 
as  exhaust. 

The  gates  weigh  1,500  pounds  and  this,  when 
the  weight  of  the  piston,  the  friction  in  the  ram 
and  on  the  sliding  surfaces  is  added,  will  be 
equal  to  about  2,000  pounds  to  be  lifted.  With 
no  head  in  the  sewer  the  gate  rises  at  15  pounds 
pressure,  and  with  extreme  head  at  35  pounds. 

On  the  down  stroke,  the  weight  of  the  gates, 
etc.,  would  have  a  tendency  to  cause  a  rapid 
fail  if  the  pressure  supporting  it  was  at  once 
discontinued.  To  obviate  this  difficulty  a  swing 
check  valve  having  a  small  hole  drilled  in  the 
seat,  is  so  inserted  in  the  pipe  irom  the  bottom 
of  the  ram  that  pressure  to  the  ram  causes  a 
full  opening,  but  exhaust  causes  it  to  close,  the 
drilled  hole  allowing  but  a  small  escapement 
01  air,  which,  by  its  slow  passage,  forms  a 
cushion  in  the  ram  and  offers  sufficient  resist- 
ance to  prevent  any  sudden  fall.  Shortly  before 
the  time  of  flushing,  the  compressor  is  thrown 
into  service  and  in  about  15  minutes  enough 
air  (a  gauge  pressure  of  35  to  40  pounds)  is 
stored  in  the  receiving  tank  and  pipe  line  for 
the  operation  of  all  the  gates.  The  compressor 
may  then  be  shut  down  until  air  is  again 
wanted  for  another  operation. 

During  the  ten  years  of  the  operation  of  this 
plant,  no  changes  have  been  made  except  the 
enlarging  of  the  basins  to  twice  their  original 
capacity,  as  described  in  The  Engineering  Rec- 
ord of  November  4,  1899,  this  enlargement  mak- 
ing neitessary  the  system  of  flushing  which  has 
now  been  installed  for  about  9  months.  Stor- 
age of  the  basins  takes  place  for  20  hours  each 
day  and  4  hours  is  allowed  for  discharge,  this 
being  ample  time,  for  the  sewage  passes  out  at 
the  rate  of  1,000,000  gallons  per  minute,  and  the 
basins  may  be  emptied  in  about  50  minutes. 
During  discharge,  sewage  is  noticeable  for  about 
two  miles  down  the  harbor,  but  in  a  short 
time  after  closing  down  it  is  so  thoroughly 
mixed  with  the  salt  water  that  it  is  entirely 
lost  to  observation. 


Electrolysis  of  water  mains  on  the  Cob  Dock 
at  the  Brooklyn  Navy  Yard  is  causing  serious 
trouble. 
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Ventilating   and    Heating   the    Worcester,  Mass., 
High  School. 


The  City  of  Worcester,  Mass.,  has  recently 
completed  a  new  high  school  building  which  is 
warmed  by  hot  water  under  a  forced  circula- 
tion. The  system  is  of  the  direct  radiation 
class,  with  the  air  supply  for  ventilation  only. 
The  air  is,  of  course,  tempered,  indirect  hot- 
water  radiators  being  used;  and  an  exhaust  as 
well  as  a  plenum  fan  are  employed  to  circulate 
the  air.  The  water  warming  apparatus  com- 
prises two  heaters,  one  to  utilize  all  exhaust 
steam  without  back  pressure,  and  the  other, 
to  receive  live  steam  when  the  supply  of  ex- 
haust is  insufficient.  For  the  generation  of 
steam,  a  single  boiler  has  been  relied  on.  The 
apparatus  is  arranged  compactly  with  refer- 
ence to  easy  control,  and  both  the  air  and  the 
water  are  distributed  in  an  interesting  manner. 

The  building  is  a  three-story  and   basement 


story,  where  it  has  a  gallery,  and  it  has  a 
seating  capacity  of  1,200  persons.  On  this 
plan  may  be  pointed  out  the  distribution  of 
flues  for  the  air  system  between  rooms  and 
corridors  and  the  unusual  location  of  ward- 
robes economizing  the  spaces  between  flues. 
As  stated  the  assembly  hall  occupies  space  in 
the  second  story,  which  is  arranged  like  the 
first  story,  with  school  rooms  on  three  sides, 
separated  from  the  assembly  hall  by  corridors. 
The  third  floor  consists  largely  of  laboratories, 
which  are  arranged  on  all  four  sides,  with  a 
drawing  room  in  the  center  lighted  by  over- 
head skylights  in  the  roof.  Four  stairways 
rise  through  the  building. 

The  ventilating  system  has  been  designed 
to  supply  and  exhaust  about  40,300  cubic  feet 
of  air  per  minute.  The  total  number  of  seats 
in  the  school  rooms  is  1,240,  so  that  the  per 
capita  supply  of  air  on  this  basis  is  about  32.5 
cubic  feet  of   air  per  minute,   2.5   cubic  feet 


charged  through  a  system  of  ducts  and  flues  to 
openings  in  the  rooms.  The  tempering  surface 
consists  of  Bundy  Newport  indirect  radiators 
supported  in  two  tiers  on  tee  irons  and  pipe 
standards,  comprising  altogether  12  stacks  of 
18  sections  each,  and  aggregating  4,320  square 
feet.  As  the  blower  is  designed  to  handle 
40,330  cubic  feet  of  air  per  minute,  560  cubic 
feet  of  air  are  passed  per  hour  per  square 
loot  of  the  tempering  stacks. 

The  fan  is  a  full-housed,  steel-plate  blower 
made  by  the  American  Blower  Company,  of 
Detroit,  and  has  a  wheel  8  feet  in  diameter 
and  a  discharge  outlet  53.5  inches  square.  It 
is  driven  by  belt  from  a  lOxlO-inch  horizontal 
center-crank  piston  valve  engine  built  by  the 
blower  maker,  and  under  ordinary  operation  is 
depended  on  to  furnish  about  40,330  cubic  feet 
of  air  per  minute.  The  air  is  delivered 
through  a  top  horizontal  discharge  and  into 
the   duct  work  which,  as  usual,   is  of  galvan- 
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structure,  109x156  feet  in  plan,  and  contains 
37  rooms,  exclusive  of  a  large  assembly  room 
and  the  basement.  It  has  six  entrances,  four 
giving  access  to  both  the  basement  and  the 
first  floor.  The  plans  of  the  basement,  first 
floor  and  attic  are  shown  in  the  accompanying 
drawings.  As  indicated  on  the  plan  of  the 
basement,  the  rooms  of  that  story  are  only 
occupied  for  short  periods  and  are  not  pro- 
vided with  special  means  for  ventilation,  ex- 
cept the  main  lavatories  from  which  separate 
vent  passages  are  furnished  to  prevent  a  dif- 
fnsion  of  the  air  from  those  rooms  into  the 
rest  of  the  building.  The  apparatus  for  heat- 
ing and  ventilation  has  been  located  in  the 
center  of  the  basement  with  space  for  coal 
storage  and  for  ashes  at  one  end. 

In  the  first  story,  as  shown,  are  a  number  of 
school  and  teachers'  rooms  and  an  assembly 
hall.    The  latter  extends  through   the  second 


above  the  State  requirement.  In  the  case  of 
assembly  hall  air  is  delivered  through  eight 
fresh  air  openings  aggregating  48  square  feet 
in  gross  area;  with  a  velocity  of  400  feet  per 
minute  through  the  openings,  on  the  basis  of 
the  gross  area  stated,  32  cubic  feet  of  air 
can  be  supplied  per  minute  per  person  with 
GOO  people  in  attendance.  This  means  with 
1,200  people,  the  full  capacity  of  the  hall,  that 
15  cubic  feet  are  delivered  per  capita  per 
minute.  On  account  of  the  short  periods  of 
occupancy,  it  was  not  considered  justifiable  to 
make  provision  for  greater  air  supply. 

The  air  for  the  ventilating  system  is  re- 
ceived through  basement  windows  in  the  front 
of  the  building  into  a  cold-air  chamber  walled 
off  from  the  girls'  recreation  room,  and  is  then 
carried  in  an  underground  passage  to  the  tem- 
pering chamber.  From  the  tempering  stacks 
it   is    received   by   the   blower   and    then   dis- 


ized  iron  suspended  from  the  ceiling.  The 
duct  system,  however,  is  comparatively  simple,  ■ 
in  that  it  consists  in  a  general  way  of  large 
ducts  which  deliver  to  hot-air  rooms,  so  called, 
spaces  bricked  off  at  the  foot  of  different  clus- 
ters of  flues.  Dampers  are  provided  for  di- 
recting the  air  to  the  hall  flues,  when  desired. 
The  individual  supply  to  the  rooms  is  taken 
from  these  points  and  the  air  flows  into  the 
room  through  an  opening  in  the  inside  wall  of 
the  room,  8  feet  from  the  floor.  Over  the  room 
opening  is  fitted  a  bronzed  wire  screen,  and 
to  control  the  air  flow  each  supply  flue  has  a 
balanced  damper  in  it,  with  a  rod  extending 
through  the  brick  wall  into  the  room,  fixed 
permanently  to  equalize  the  distribution  of  air 
throughout  the  system.  At  the  room  opening 
there  is  a  deflector  to  control  the  direction  of 
flow.  A  velocity  of  2,000  feet  per  minute  Is  al- 
lowed in  the  main  ducts. 
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The  escape  of  air  from  the  rooms  is  accom- 
plished in  the  usual  way  through  vent  open- 
ings lilvewise  protected  with  grilles,  the  viti- 
ated air  rising  to  the  attic  space,  where  ducts 
convey  the  air  to  a  central  chamber.  From 
this  it  is  removed  by  means  of  a  disk  fan  dis- 
charging into  the  atmosphere.  In  connection 
with  the  ventilating  system,  care  has  also 
been  taken  to  provide  for  ventilation  in  the 
wardrobes.  An  outflow  of  air  is  arranged  for 
through  galvanized-iron  vent  flues  8  inches 
squai-e  running  to  the  attic  and  connected  into 
the  system  of  vent  ducts  described.  These 
rooms,  as  explained,  are  distributed  along  the 
corridors  and  the  air  passing  from  them 
comes  from  the  corridors.  Besides  thus  pro- 
viding ventilation,  the  corridors  which  are  fur- 
nished with  no  direct  radiation,  are  warmed 
somewhat  by  radiation  which  has  been  in- 
stalled in  the  wardrobes  in  the  form  of  a  short 
run    of   pipe,   for  the    purpose   of   heating   the 


superficial  feet  of  surface,  is  located  below  the 
ventilator.  When  the  heating  apparatus  is  not 
in  use  the  acceleration  of  the  air  flow  is  ac- 
complished by  small  cast-iron  stoves  placed  at 
the  base  of  each  flue  in  the  basement. 

The  Evans  exhaust  hot-water  system  was  the 
method  adopted  for  warming,  the  principal  ap- 
paratus, as  stated,  being  in  the  center  of  the 
basement.  The  steam  boiler  is  of  the  hori- 
zontal tubular  type  with  an  overhanging 
front.  It  was  built  by  Stewart  Boiler  Works, 
of  Worcester,  and  consists  of  a  shell  18  feet  4 
inches  long  and  (i6  inches  in  diameter  and  80 
tubes  3  inches  in  diameter  and  17  feet  long. 
It  is  provided  with  the  Sydney  Smith  feed 
heating  system.  Steam,  which  ordinarily  is 
generated  at  80  pounds  per  square  inch,  is  car- 
ried from  the  front  outlet  to  the  engine  of  the 
circulating  pump,  the  blower  engine  and  to  the 
aspirating  surface  for  the  toilet  ventilation, 
and  from  the  rear  outlet,  to  which  is  connected 


nected  vertical  Lawrence  engine.  The  pump 
maintains  a  difference  of  pressure  of  8  to  10 
pounds  per  square  inch  between  the  return  and 
flow  connections  to  it,  to  overcome  friction  re- 
sistance in  circulating.  A  S-horse-power  500- 
volt  electric  motor  has  been  installed  as  a  re- 
lay to  the  Lawrence  engine  and  for  use  also 
at  night,  when  the  fires  are  banked.  By  this 
means  the  heat  of  the  steam  generated  by  the 
low  Are  may  be  distributed  throughout  the 
building  to  the  direct  radiation  surface,  pre- 
venting much  of  a  drop  in  room  temperature 
and  at  the  same  time  doing  away  with  the 
necessity  of  a  night  man. 

The  method  of  distributing  the  water  is 
quite  interesting.  From  the  pump  the  water 
is  forced  in  turn  through  the  two  heaters,  both 
of  which  are  provided  with  by-passes.  The 
main  starts  .5  inches  in  diameter.  First  the 
tempering  stacks  are  supplied  with  a  3-lnch 
branch  and  the  main  is  then  subdivided,  as  In- 
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PLAN  OF  THE  FIRST  FLOOR. 


wardrobes  and  drying  the  clothes.  The  corri- 
dors are,  of  course,  comparatively  unexposed 
and  on  the  first  floor  are  warmed  by  the  in- 
termittent inrushes  of  hot  air  from  the  vesti- 
bules when  doors  are  opened.  The  attic  fan 
is  an  American  Blower  disk  fan  84  inches  in 
diameter  driven  at  200  revolutions  per  minute 
by  belt  from  a  7^-horse-power  Eddy  motor. 
The  motor  Is  arranged  to  be  controlled  by 
means  of  a  rheostat  in  the  boiler  room. 

The  main  toilet  rooms  in  the  basement  are 
ventilated  independently  of  the  rest  of  the 
building.  The  air  rises  from  each  in  a  flue  to 
the  attic,  where  it  is  collected,  as  indicated  on 
the  attic  plan,  at  a  30-inch  Emerson  ventilator 
and  discharged  into  the  atmosphere.  For  ac- 
celerating the  air  flow  through  this  system,  a 
steam  radiator,  fed  with  live  steam,  of  the 
circular  vertical-tube  pattern,  and  haying  100 


the  safety  valve,  to  the  auxiliary  or  live-steam 
heater  belonging  to  the  hot-water  heating  ap- 
paratus. The  exhaust  of  the  engines  is  led 
to  the  exhaust  heater,  which  is  of  the  vertical 
closed  steam  tube  type,  and  the  condensation 
is  piped  to  the  blow-off  tank.  As  usual,  the  ex- 
haust may  by-pass  the  heater  and  reach  the 
atmosphere  through  the  usual  exhaust  riser, 
which,  however,  has  no  back-pressure  valve. 
The  auxiliary  heater  is  suspended  horizontally 
from  the  basement  ceiling,  so  that  the  conden- 
sation can  be  returned  directly  to  the  boiler, 
and  it  is  of  the  water-tube  pattern.  The  heat- 
ers are  designed  as  feed-water  heaters  are, 
account  being  taken  of  the  small  range  of  tem- 
perature through  which  the  water  is  heated. 
The  circulating  pump  is  a  4-inch  Lawrence 
centrifugal  pump,  and  ordinarily  is  operated  at 
400  revolutions  per  minute  from  a  directly  con- 


dicated  in  the  basement  plan,  into  four  3-inch 
loops,  each  supplying  the  heating  apparatus  in 
one-quarter  of  the  building.  The  various  ra- 
diators and  coils  are  all  provided,  of  course, 
with  flow  and  return  connections,  but  the  sep- 
arate circuits  are  shunts  upon  the  3-inch  main. 
The  main  thus  acts  as  both  flow  and  return, 
and  the  four  loops  are  all  joined  at  the  centri- 
fugal pump,  where  the  water  is  again  forced 
through  the  system.  The  coils  in  the  rooms  of 
the  second  and  third  floors  are  supplied  from 
the  same  pair  of  risers,  while  those  in  the  first 
story  are  connected  to  independent  risers. 
Similarly  the  basement  coils  are  independently 
connected  to  the  main.  The  ratio  of  cubic 
contents  to  direct  radiation  surface  varies 
from  60  to  1  to  90  to  1. 

The  expansion  tank  Is  located  in  the  attic, 
built  of  5/16-incb  steel,  and  is  fitted  -with  a  2- 
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inch,  nickel-seated,  pop,  safety  valve,  set  to 
blow  at  15  pounds  pressure  and  discharging  by 
a.  pipe  to  the  blow-off  tank  in  the  boiler  room. 
A  water-pipe  connection  is  made  to  the  tank 
and  a  Kieley  automatic  boiler  feed  furnished 
to  maintain  a  water  level  near  the  centier  of 
the  tank.  At  two  high  points  in  the  system, 
shown  in  the  attic  plan,  are  placed  two  float 
traps  inverted  and  used  as  automatic  air  vents. 
The  Johnson  system  of  temperature  regulation 
has  been  installed,  with  the  diaphragm  valves 
controlling  the  flow  of  water  through  the  di- 
rect radiation  coils. 

The  architects  for  the  building  were  Messrs. 
Frost,  Briggs  &  Chamberlain,  of  Worcester. 
The  heating  and  ventilating  apparatus  was  de- 
signed by  Messrs.  Evans,  Almirall  &  Company. 
of  New  York,  patentees  of  the  system  of  hot- 
water  heating  installed.  The  contractors  for 
the  work  were  O.  S.  Kendall  &  Son,  of  Wor- 
cester.   The  plant  cost   about  $18,000.   During 


would  have  in  any  case  to  be  removed  some- 
how in  order  to  get  at  the  chalk.  As  a  fact, 
it  is  being  quarried  hydraulically  by  a  sub- 
sidiary company,  which  pays  a  royalty  for  the 
privilege,  the  process  having  the  advantage, 
besides  removing  the  material,  of  separating 
it  from  the  sand  and  loam.  The  washing  water 
is  led  over  depositing  beds,  where  the  loam 
falls  down  in  a  slurry.  This,  when  mixed 
with  a  certain  amount  of  waste  from  the  chalk 
pits,  was  found  to  be  an  excellent  material  for 
making  bricks.  A  brick  factory  was  there- 
fore added,  and  bricks  are  manufactured  on 
the  site,  kilns  for  this  purpose  having  been 
erected.  The  sand,  gravel,  and  larger  stones 
find  a  ready  market.  The  chalk  is  brought 
from  the  workings  on  narrow  gauge  cars  and 
dumped  near  the  wash  mills,  and  the  clay  is 
brought  to  the  same  place  by  similar  cars  run- 
ning from  the  wharf  where  the  barges  which 
bring  it  from  the  Medway  are  unloaded. 


in  each  case  lifted  by  means  of  a  revolving 
bucket  wheel,  which  takes  it  to  such  a  height 
that  it  can  flow  down  wooden  shoots  leading 
to  horizontal  stone  mills.  There  are  in  all  six 
mills  driven  by  bevel  gearing  from  the  shaft 
running  under  the  floor  of  the  building,  which 
is  raised  off  the  ground.  This  shaft  also  drives 
the  pump,  which  forces  the  ground  slurry  as 
it  comes  from  the  mills  through  flanged  pipes 
to  every  part  of  the  works  where  it  is  required. 
The  engine  for  driving  these  grinders  and 
pump  is  a  horizontal  compound  condensing  en- 
gine driving  through  gearing  on  a  horizontal 
shaft.  It  obtains  its  steam  at  80  pounds  pres- 
sure from  a  battery  of  elephant  type  boilers. 
This  engine  runs  condensing — as,  indeed,  do  the 
other  main  engines  in  the  works.  The  water 
necessary  for  this  is  obtained  a  few  feet  below 
the  surface. 

These  works,  it  is  said,  witnessed  the  birth 
of  the  Johnson  chamber  kiln,  and  there  are  no 
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the  first  winter's  heating  200  tons  of  anthra- 
cite coal  were  consumed  and  two  janitors  suf- 
ficed for  all  work. 


Two  English  Portland  Cement  Works. 


The  general  interest  in  concrete  construction 
which  is  now  evinced  abroad  is  reflected  in 
the  numerous  articles  In  the  foreign  technical 
press  on  the  manufacture  and  uses  of  Port- 
land cement.  Among  these  recent  articles 
were  two  relating  to  English  cement  works, 
from  which  a  few  notes  are  given  below.  The 
first  article  was  a  description  of  the  Green- 
hlthe  plant  of  I.  C.  Johnson  &  Company,  de- 
scribed In  "The  Engineer." 

The  works  are  located  over  a  bed  of  chalk 
and  close  to  the  River  Thames,  which  affords 
ample  shipping  facilities.  On  a  portion  of  the 
site  the  chalk  is  overlaid  by  a  rich  bed  of  ex- 
cellent gravel  held  In   sand  and   loam.     This 


The  clay  is  kept  uniform  in  quantity  at 
these  works  and  the  variation  in  the  propor- 
tions of  the  raw  materials  is  made  by  chang- 
ing the  amount  of  chalk.  The  materials  are 
loaded  separately  into  handbarrows,  wheeled 
over  scales  where  they  are  weighed,  and  then 
dumped  into  the  wash  mills  which  mix  them 
with  water  into  a  slurry.  The  foreman  in 
charge  of  the  weighing  is  also  in  charge  of  the 
wash  mills  and  Is  in  close  communication  with 
the  laboratories,  which  designate  at  frequent 
intervals  the  proper  proportions  of  the  ingred- 
ients. These  variations  are  stated  to  be  only 
one  pound   in  500  pounds  in  some  cases. 

The  wash  mills  employed  are  of  the  ordin- 
ary type,  having  revolving  spider  arms  carry- 
ing depending  stirrers.  The  mingled  slurry 
finds  its  way  through  gratings  into  catch-pits 
placed  at  that  side  of  the  wash  mills  remote 
from  the  holes  Into  which  the  clay  and  chalk 
are  charged.     From  these  pits  the  mixture  is 


less  than  54  kilns  of  this  kind,  but  of  different 
types,  in  various  parts  of  the  works.  Some  of 
these  are  of  the  ordinary  tank  form,  in  which 
the  gases  go  direct  over  the  top  of  the  slurry, 
when  it  is  being  dried,  to  the  chimney.  In  the 
later  designs  the  slurry  is  held  on  a  floor  of 
iron  plates  carried  on  brick  arches.  In  these 
the  heated  gases  generated  by  the  combustion 
of  the  charge  are  first  led  over  the  top  of  the 
slurry  to  the  end  remote  from  the  kiln  as  in 
the  original  form;  ihey  then  descend  by  two 
vertical  flues  to  two  horizontal  flues  running 
under  the  iron  plates  towards  the  kilns  again, 
these  flues  being  connected  to  a  further  hori- 
zontal flue  running  also  under  the  iron  plates 
back  to  the  far  end  of  the  chamber  and  thence 
to  the  chimney.  Then  there  are  kilns  with  fir- 
ing pits,  and  others — the  latest — where  these 
pits  are  done  away  with,  the  Are  being  carried 
on  removable  girders. 
Taking  them  on  the  average,  each  kiln  will 
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produce  27  tons  of  clinker  per  "burn,"  and  three 
"burns"  are  obtained  from  each  Iciln  every  14 
days.  The  tanlis  are,  of  course,  filled  with 
slurry  from  the  flange  pipe  already  mentioned. 

When  the  burning  is  finished  and  the  charge 
has  cooled,  the  clinlcer,  after  being  carefully  in- 
spected and  the  underburnt  portions  removed,  is 
taken  in  trolleys  running  on  narrow-gauge  lines 
to  either  one  of  two  grinding  mills.  The  first 
of  these  consists  of  three  horizontal  stone  mills 
in  conjunction  with  a  tube  mill.  The  clinker 
is  first  broken  in  a  crusher,  and  is  then  ele- 
vated by  means  of  a  bucket  conveyor  to  the 
stone  mills,  the  delivery  from  which  descends 
to  a  tube  mill,  which  in  its  turn  delivers  on  to 
an  endless  belt.  This  belt  drops  the  cement 
into  a  conveyor  which  communicates  with  the 
various  bins  in  the  cement  warehouse.  The 
engine  driving  these  mills  and  their  accessories 
is  a  horizontal  cross-compound  condensing  en- 
gine of  about  300  horse-power.  It  obtains  its 
steam  from  the  elephant  type  boilers  already 
alluded  to. 

The  second  and  more  modern  grinding  mill 
has  ball  mills  in  place  of  stone  mills,  though 
the  finishing  is  done,  as  in  the  first  instance, 
by  means  of  tube  mills.  Rope-driving  is  em- 
ployed throughout — in  fact,  rope-driving  is 
largely  used  in  all  parts  of  these  works — and 
any  one  of  the  mills  can  be  stopped  or  started 
at  will,  irrespective  of  the  others.  For  taking 
the  cement  in  its  various  stages  of  manufacture 
about  from  place  to  place,  either  trough  con- 
veyors with  worms  or  endless  belts  are  used. 
Practically  speaking,  the  cement  is  never 
touched  by  hand  from  the  clinker  stage  until  it 
is  delivered,  finished,  in  the  storehouses.  Here 
the  delivery  could  be  made,  were  it  necessary 
to  do  it,  direct  into  sacks  or  casks  for  despatch, 
the  length  of  time  it  is  on  the  belt  serving 
practically  to  bring  the  temperature  of  the  re- 
cently-ground cement  down  to  that  of  the  at- 
mosphere. If  it  is  necessary  to  take  the  ma- 
terial to  a  higher  level  this  is  done  by  means 
of  encased  bucket  conveyors.  Here  there  is  a 
complete  dust-collecting  plant,  the  dust  being 
drawn  into  ducts  placed  in  various  positions, 
and  all  delivering  into  a  settling  room,  where 
the  dust  collects  and  falls  down  shoots  to  a 
traveling  belt  at  the  lower  level.  The  225-horse- 
power  engine  driving  this  part  of  the.  works 
obtains  its  steam  from  Lancashire  boilers.  The 
total  storage  available  on  the  premises  amounts 
to  some  10,000  tons.  The  weekly  output  of  the 
works  is  about  1,300  tons  on  the  average. 

The  second  of  the  English  works  to  be  de- 
scribed is  the  plant  of  Martin,  Earle  &  Com- 
pany, on  the  Medway  near  Strood.  There  are 
really  two  plants,  the  first  established  in  1894 
and  the  other  unfinished  at  the  time  of  the 
publication  in  "Feilden's  Magazine"  of  the  notes 
from  which  the  following  account  has  been 
condensed.  The  materials  used  are  chalk  ob- 
tained just  back  of  the  works  and  clay  from 
marsh  land  in  the  vicinity. 

The  old  plant  is  not  unlike  others  of  the 
same  period.  The  materials  are  mixed  into  a 
slurry  in  wash  mills,  ground  in  wet  mills  and 
then  run  into  basins  from  which  pumps  supply 
the  95  Johnson  kilns.  The  clinker  is  then 
ground  and  passed  in  a  finished  state  to  the 
warehouse,  holding  10,000  tons.  All  stages  of 
the  process  are  supervised  by  a  central  labora- 
toVy.  These  works  turn  out  from  2,500  to  3,000 
barrels  a  week. 

The  new  works  are  noteworthy  for  the  ex- 
tensive use  of  American  methods  of  production, 
and  are  about  equal  to  the  old  plant  in  capacity. 
The  raw  materials  are  mixed  in  wet  mills,  but 
the  slurry  is  passed  through  a  new  type  of  mill 
before  it  is  pumped  to  the  kilns.  The  latter 
are  of  the  rotary  type  but  contain  a  number 
of   modifications   of   the   pattern   usual    In   the 


United  States.  The  final  form  was  not  adopted 
until  two  years  of  practical  working  with  a  full- 
size  kiln  had  demonstrated  its  value.  Sixteen 
of  the  kilns,  each  90  feet  long  and  6  feet  in 
diameter  are  to  be  used.  They  are  all  driven 
by  worm  gearing  from  a  single  shaft  actuated 
by  a  pair  of  350-horse-power  engines,  built  in 
the  shops  of  the  company. 

The  kilns  use  powdered  coal  which  is  dried 
by  the  heat  of  the  kilns  themselves.  It  is 
placed  in  one  end  of  an  annular  chamber  about 
the  cylindrical  shell  of  the  kiln,  the  revolution 
of  the  latter  gradually  moving  the  fuel  along 
to  the  other  end,  where  it  is  discharged  upon 
conveying  apparatus  running  to  the  coal  mill. 

The  clinker  from  the  kiln  drops  into  a  con- 
veyor which  takes  it  to  an  elevator  running  to 
the  top  of  a  cooling  tower.  Here  it  passes  down- 
ward slowly  and  is  cooled  by  blasts  of  air  forced 
into  the  tower  at  different  elevations  by  a  blow- 
ing engine.  When  cooled  it  is  taken  by  con- 
veyors to  a  grinding  house  containing  thirty 
Oriften  mills,  each  mill  provided  with  a  chute 
that  discharges  directly  into  the  storehouse 
alongside.  This  storehouse  has  a  capacity  of 
10,000  tons. 


CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,    ENGINEERS    AND 

MANUFACTURERS 

OF  ENaiNEERINQ  AND  BUILOINQ  SUPfUU. 


Personal  Notes. 


Mr.  Ralph  H.  Sparks  has  been  elected  city 
engineer  of  Terre  Haute,  Ind. 

Mr.  A.  O.  Cunningham  has  been  appointed 
bridge  engineer  of  the  Wabash  Railroad,  with 
headquarters  in  St.  Louis. 

Mr.  Fred  Pardee  has  been  elected  construct- 
ing engineer  of  the  water  and  electric  light 
plant  to  be  installed  at  Hazlehurst,  Miss. 

Mr.  Rudolph  Hering  has  been  retained  as 
engineer  of  the  Passaic  Valley  Sewerage  & 
Drainage  Board,  which  was  recently  organized 
to  build  a  joint  sewerage  system  for  the  cities 
of  that  New  Jersey  district. 

Mr.  George  H.  Fenkell  has  resigned  his  posi- 
tion as  chief  draftsman  in  the  engineering  de- 
partment of  the  Detroit  Water  Commission  to 
become  the  civil  engineer  of  the  Erie,  Pa., 
Water  Commission,  which  proposes  to  make 
extensive  improvements  of  the  works  under 
its  charge. 

Mr.  Alonzo  C.  Hoover  has  been  elected  su- 
perintendent of  the  Lebanon,  Ind.,  water-works. 

The  ownership  of  the  Carthage,  Mo.,  Water- 
Works  Company  has  changed  hands,  and 
Messrs.  George  G.  Bayne  and  J.  M.  H.  Young, 
both  of  Joplin,  have  been  elected  president  and 
secretary  respectively. 

Mr.  Epes  Randolph,  general  manager  of  the 
Los  Angeles  Railway  Co.,  has  been  elected 
president  and  general  manager  of  the  Cananea, 
Yaqui  &  Pacific  Railway  Co.,  which  is  to  build 
a  line  through  Arizona,  New  Mexico,  Colorado 
and  south  along  the  Gulf  of  California  through 
Sonora  and  Sinaloa,  Mex. 


The  Tunnel  of  the  Niagara  B'alls  Power  Com- 
pany was  inspected  on  June  1  after  five  years' 
use.  No  brick  was  out  of  place  and  the  work 
seemed  as  sound  as  when  first  put  in  use.  The 
brickwork  was  laid  in  Giant  Portland  cement 
mortar. 


Civil  Engineers  are  Wanted  in  the  Bureau 
of  Yards  and  Docks  of  the  Navy  Department, 
and  candidates  will  be  examined  at  Chicago 
and  New  York  on  September  29.  No  person 
will  be  appointed  under  27  or  over  35  years  of 
age  nor  one  without  satisfactory  physique,  a 
diploma  from  an  engineering  school  of  repute, 
five  years'  practical  experience  in  civil  engi- 
neering and  three  years'  responsible  charge  of 
work.  The  character  of  the  examination  was 
fully  explained  in  The  Engineering  Record  of 
February   16   and    23,    1901. 
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WATER. 

Itoalyn,  S.  Y. — The  contract  for  (umUblng  a  water 
supply  for  fire  purposes  to  Great  Neck  Water  Supply 
iJlst.  (bids  opened  Aug,  18),  has  been  awarded  to 
McFailand  &  Plerson.  1123  Bway.,  New  York  City, 
at  $30  per  year  ea<:h  tor  40  fire  hydrants  (5-year  con- 
tract). 

Uartwell,  Go. — J.  W.  Bamett  and  0.  H.  Sheffield, 
of  Athens,  Ga.,  have  received  the  contract  for  the 
preparation  of  plans  and  speciflcatlons  for  a  water 
works  and  electric  light  plant. 

Sprinyfleld,  O. — Bids  are  wanted  Sept.  16  for  the 
purchase  of  $30,000  bonds  Issued  to  provide  for  the 
extension  of  water  mains  and  pipe  lines,  and  for  en- 
larging and  Improving  the  water  works  system.  E. 
N.  Lantz,  GIty  Clk. 

Caldwell,  Idaho. — Bids  are  wanted  by  the  Bd.  of 
Directors  of  the  Pioneer  Irrigation  Ulst.  until  Sept. 
15  for  the  purchase  of  bonds  to  the  amount  of  $197,- 
500.     Irwin   Blssltt,   Prea. 

Navajo  Agency,  New  Met. — See  "Government 
Work." 

Middleport,  N.  Y. — Gen.  Mgr.  Wallace  C.  Johnson 
writes  that  the  Middleport  Lighting  Co.  has  an  elec- 
tric light  plant  now  constructed  In  Middleport  and  Is 
considering  the  Installation  of  a  water  works  plant, 
but  no  definite  steps  have  as  yet  been  taken. 

Cleveland,  O. — Bids  are  wanted  Sept.  15  for  the 
purchase  of  $5,000  sewer  bonds  matnring  Apr.  1, 
1014,  and  $80,000  sewer  bonds  maturing  Oct.  1,  1912  ; 
$100,000  water  works  bonds  ;  $100,000  elevated  road- 
way bonds ;  $30,000  Walworth  Run  bridge  bonds,  and 
$100,000  market  house  bonds.  H.  D.  Cofflnberry,  City 
Treas. 

Minneapolis,  Minn. — Bids  are  wanted  by  the  Com. 
on  Ways  &  Means  Sept.  5  for  the  purchase  of  $250,- 
000  "mivilclpal  bonds.     Joshua  Uogers,  City  Compt. 

Jamestown,  O.- — Corp.  Clk.  Chas.  A.  Davis  writes 
that  the  question  of  constructing  water  works  Is  under 
consideration. 

Johnstown,  Pa. — John  BIrkinblne,  Engr.,  Odd  Fel- 
lows' Temple,  Philadelphia,  writes  that  the  Manufac- 
turers Water  Co.  Is  merely  Investigating  possible  sites 
for  a  dam  in  Quemahonlng  Valley ;  nothing  deflnlte 
has  as  yet  been  done. 

Mt.  Sterling,  III. — Bids  are  wanted  Sept.  1  for 
$10,000  bonds  Issued  for  the  purchase  of  the  present 
water  works ;  bids  are  also  wanted  at  the  same  time 
for  furnishing  an  elevated  water  tower  and  for  ap- 
proximately 2,150  ft.  of  e-ln.,  1,900  ft.  4-ln.  and  200 
ft.  of  8-ln.  standard  weight  pipe.  Kngrs.,  Sturtevant 
&  Todd,  Klsher  Bldg.,  Chicago,  III.  J.  F.  Smith,  City 
Clk. 

Roxtndlake,  Minn. — Village  Recorder  J.  C.  Tbom- 
sen  writes  that  the  contract  for  constructing  a  sys- 
tem of  water  works,  bids  opened  Aug.  6,  has  been 
awarded  to  the  Des  Moines  Bridge  &  Iron  Wks.,  Des 
Moines,  la.,  for  $5,440. 

Victor,  Colo. — City  Engr.  J.  S.  Babcock  writes  that 
the  contract  for  constructing  the  Bison  Park  storage 
dam,  approximately  40,000  cu.  yds.,  has  been  awarded 
to  Dunphy  &  Nelson,  of  Victor,  for  $23,000. 

Grand  Rapids,  Minn. — Kecorder  Fred  A.  King  writes 
that  the  contract  for  constructing  a  water  works 
pumping  station  has  been  awarded  to  Alexander 
Uoberts,  Duluth,  Minn.,  for  $4,890. 

Meadville,  Pa. — City  Engr.  W.  A.  Doane  writes 
that  the  city  has  purchased  a  site  1%  miles  west  of 
the  present  water  works  pumping  station  (where  suc- 
cessful tests  were  made  last  year  for  pare  water), 
and  will  place  the  new  4,000,000-gal.  pumps  there 
when  received. 

Galveston,  Tex. — City  Engr.  C.  G.  Wells  writes 
that  it  Is  proposed  to  lay  a  water  main  across  the 
bay ;   size,  16  In.,   24-ln.   or  30-ln. 

Kenmore,  N.  Y. — Busch  Bros.,  Engrs.,  Mooney  Bldg., 
Buffalo,  write  that  the  lowest  bids  opened  Aug.  15 
for  a  water  distributing  system  for  Kenmore  were  as 
follows :  For  furnishing  pipe,  U.  S.  Cast  Iron  Pipe  A 
Fdy.  Co.,  at  $9,980 ;  for  furnishing  valves,  etc.,  Dar- 
ling Pump  Mfg.  Co.,  Wllliamsport,  Pa.,  at  $1,700;  for 
pipe  laying,  L.  J.  Richardson  &  Co.,  Owego,  N.  Y.,  at 
$5,309. 

St.  Francisville,  La. — Bonds  to  the  amount  of  $10,- 
000  have  been  Issued  for  water  works  and  an  electric 
light  plant. 

Brockton,  Mass. — City  Engr.  Chas.  R.  Felton  writes 
that  bids  will  soon  be  wanted  for  a  6,000,000-gaI  high 
duty  pump. 

Ft.  Scott,  Kan.— This  city  proposes  to  require  the 
Water  Co.  to  Install  filters. 

Segiiin,  Ten. — Dudley  D.  Baker  Is  Engr.  In  charge 
of  construction  of  proposed  Irrigation  plant,  esti- 
mated to  cost  $6,000. 

Blackduck,  Minn. — The  Council  proposes  to  pnt  la 
a   water  tower  and  tank. 

Dif.kinson,  N.  D. — L.  A.  Simpson  and  others  have 
asked  for  a  franchise  for  a  water  works  system. 

Wonewoc,  Wis. — Village  Clk.  John  Reldy  writes 
that  W.  G,  Klrchoffer,  of  Baraboo,  Is  Engr.  In  charge 
of  proposed  water  works.     Estimated  cost,  $10,000. 

Moorefleld,  W.  Ta. — The  Council  Is  said  to  be  about 
to  olTer  for  sale  $6,000  water  supply  bonds. 

Sumas,  Wash. — Press  reports  state  surveys  are  now 
being  made  for  a  system  of  water  works. 

Shelbirm.  Mo. — The  matter  of  establishing  water 
work  Is  under  consideration. 
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6'iMdicick,  lU. — It  is  stated  that  this  city  will  ex- 
liend  i9,'K)0  In  repairing  and  Improving  the  water 
works  and  electric  light  plant. 

Ituthccn,  la. — Press  reports  state  that  W.  H.  Lewis 
win  receive  bids  for  the  construction  of  a  well  20  ft. 
in  diameter  and  not  over  30  ft.  deep. 

Uadrid,  /«. — The  Council  is  considering  a  water 
works  system. 

Ttco  Barbort,  Minn.—T.  F.  McGlllivray.  of  Dululh. 
Is  reported  to  have  been  engaged  to  furnish  plans  for 
the  new  Intake  pipe,  and  putting  in  intake  well  and 
constructing  a  new  building  for  pumping  and  light- 
ing station. 

Ptabody,  Mats. — Town  Clk.  Elmer  M.  Poor  writes 
that  Snow  &  Barbour,  of  Boston,  are  the  Kngrs.  In 
charge  of  construction  of  proposed  water  works.  Es- 
timated cost,  |150.(XKi. 

Hadaon,  X.  T. — Plans  are  under  consideration  for 
the  improvement  of  the  water  supply ;  one  plan,  which 
is  said  to  Involve  an  expenditure  of  about  $200,000, 
provides  for  a  supply  from  L,ake  Charlotte. 

Oxford,  Ind. — The  Town  Bd.  has  passed  an  ordi- 
nance providing  for  the  municipal  ownership  of  the 
water  works  and  electric  light  plant. 

Xoithampton,  Uats. — The  City  Government  has 
passed  an  order  providing  for  the  Issue  of  $50,000 
water  bonds. 

BotcHtio  Qreem,  O. — Articles  of  incorporation  for 
the  City  Water  Co.,  of  Bowling  Green,  have  been 
filed  by  M.  L.  Case.  K.  A.  Baldwin,  A.  W.  Kudulph 
and  others. 

DycmiUe,  la. — The  contract  for  constructing  a 
system  of  water  works,  including  a  60-ft.  steel  tower, 
a  pine  tanlt.  etc.,  is  stated  to  have  been  awarded  to 
G.  H.  Meridlth,  of  Cedar  Itapids,  for  $(5,8(51. 

Mt  Sterling,  W.—Tbe  Council  is  reported  to  have 
ordered  the  eipendrture  of  $10,000  In  improving  the 
water  supply. 

Oirard,  Kan. — The  Com.  on  Water  Wks.  has  rec- 
onun^dc^  the  purchase  at  once  of  a  60-U.-P.  boiler, 
and  .that  the  city  adopt  the  meter  system  of  supply- 
ing water. 

Satiooy,  Col. — The  Saticoy  Development  Co.  has  filed 
articles  of  Incorporation,  with  a  capital  of  $2&,000, 
for  the  purpose  of  constructing  reservoirs,  dams, 
ditches,  pipe  lines,  pump  stations,  to  furnish  and  dis- 
tribute water  for  Irrigation.  Directors :  David  Dar- 
ling. Chas.  N.  Kimball,  Geo.  W.  Good,  and  others,  of 
Saticoy. 

Paierson,  X.  J.— Bids  are  wanted  Sept.  10  uy  the 
Jersey  City  Water  Supply  Co.  for  building  a  reser- 
voir dike  at  Parslppany,  N.  J.,  as  advertised  in  The 
Engineering  Becord. 

Lansing,  Jo. — This  city  wishes  the  services  of  a 
competent  engineer  to  make  plans  and  specifications 
for  a  water  works  reservoir,  as  advernsed  In  The  En 
gineerlng  Record. 

Athol,  Mass. — Local  press  reports  state  that  the 
Atbol  Water  Co.  proposes  to  build  a  dam  30  ft.  high 
to  secure  a  new  and  additional  water  supply  from 
Buckmah  Brook.  Estimated  cost  of  new  system,  $40,- 
000. 

Uartinsburg,  W.  Va. — W.  S.  P.  Shields  and  Geo. 
A.  Bnmaey,  •  Jr.,  of  Philadelphia,  have  submitted  a 
proposition  to  the  City  Council  Water  Bd.  to  buy,  im- 
prove and  operate  the  water  works  in  Martinsburg 
and  to  Ihstail  a  sewerage  system,  for  which  they  offer 
to  assume  the  entire  present  bonded  indebtedness  of 
the  corporation  of  Martinsburg,  amounting  to  $75,000. 

Duluth.  Minn. — The  City  Council  has  passed  an  or- 
dinance declaring  for  the  purchase  of  the  West  Du- 
luth Water  &  Light  Co.'s  plants. 

Xeu  York,  A",  y. — :Blds  are  wanted  Sept.  4  for  fur- 
nishing and  laying  water  mains  In  numerous  streets. 
Uobt.  Grier  \lonroe,  Comr.  Water  Supply,  Gas  &  Elec- 
tricity. 

Lorain.  O. — It. is  stated  that  bids  are  wanted  Sept. 
15  for  $:{2,000  water  Works  Improvement  bonds.  J. 
J.  Mahoney,  City  Clerk. 

BUtndale,  Minn. — Bids  are  wanted  Aug.  29  for  $6,- 
000  water  works  bonds.  E.  M.  Thompson,  Village  Re- 
corder. 

Burlington,  la. — The  Citizens'  Water  Co.,  of  Bur- 
lington, has  filed  articles  of  Incorporation.  Incorpo- 
rators :  Jas.  A.  Guest,  Seymour  H.  .Jones,  W.  W.  Bald- 
win, and  others,  of  Burlington.  Object,  to  acquire 
and  operate.  Improve  and  extend  the  existing  system 
of  water  works  m  this  city,  by  the  consent  of  the  city 
and  under  contract  with  the  city.  Capital  stock, 
$330,000. 

Sacramento,  Cat— Russell  L.  Dunn,  of  San  Fran- 
cisco, has  made  a  proposition  to  the  Bd.  of  Trus.  to 
furnish  Sacramento  with  clear  water  supply  of  11,- 
000,000  gaL  dally  from  the  North  Fork  of  American 
River  neai-  Towles,  Placer  Co. 

Halt  Lake  City,  Utah. — The  City  Council  has  adopt- 
ed a  rt^solution  providing  that  a  committee,  associated 
with  the  Mayor,  the  City  Engr.  and  the  Water  Comr., 
consider  the  feasibility  of  constructing  storage  reser- 
voirs to  hold  flood  water  in  City  Creek,  Emigration 
and  Parley's  canyons. 

Hcijttdnle.  Pa. — A  charter  has  been  granted  to  the 
Menallen  Water  Co:,  of  Scottdale :  capital.  $1,000.  Di- 
rectors :  Chns,  E.  Loucks.  I.  D.  Evans,  Scottdale ;  S. 
F.  Potter.  ^;reen8burg,  and  others. 

Oreenthurg,  Pa. — A  charter  has  been  granted  to  the 
Donohue  Water  Co.,  of  Greensbnrg ;  capital,  $1,000. 
Directors  ■  John  P.  and  Edw.  E.  Donohue,  Greensburg : 
B.  F.  Overholt,  Scottdale,  and  others. 


-Press  reports  state  that  steps  are  l>e- 

ards   se<uring   a   water  supply.      It    is 

proposed  to  issue  $.'>,. ^OO  bonds  to  pay  for  the  pump- 


Hebron,  lll.- 
ing   taken   towards   securing   a   water  suppi; 


ing  plant.     'The  $9,300  necessary  for  water  mains  to 
be  raised  by  special  assessment. 

San  Bernardino.  Col. — The  City  Bd.  of  Trus.  has. 
according  to  press  reports,  decided  upon  a  plan  for  a 
dty  water  supply  which  provides  for  the  purchase  of 
Hubbard  water,  the  building  of  a  reservoir  and  the 
laying  of  new  mains,  etc. ;  estimated  cost  of  new  plant, 
1200^000. 


Parkershurg,  W.  Va. — The  City  Council  has  ap- 
pointed a  committee  to  Investigate  the  proposition  to 
secure  a  pure  water  supply  from  wells. 

Elma,  Wash. — The  City  Council  has  decided  to  em 
ploy  an  engineer  to  survey  McDonald  Creek  as  a  pro 
posed  source  of  a  gravity  water  supply. 

Barre,  Vt. — The  City  Council  has  sold  bonds  to  the 
amount  of  $60,000  for  the  purpose  of  completing  the 
Orange  Brook  extension  of  the  water  works. 

Cohoes,  X.  Y. — The  matter  of  securing  a  better  wa- 
ter supply  Is  under  consideration. 

Pindlay,  0. — Engr.  McKlbben,  who  has  charge  of 
the  new  water  works  construction,  has  made  a  pre- 
liminary report  to  the  Water  Wks.  Bd.  and  Council 
C^om.  In  which  lie  places  the  estimated  cost  of  the 
20-ln.  cast  Iron  pipe  line,  with  reservoirs,  etc.,  com- 
plete,  at  $217,685. 

Barbouraville,  Ky. — A  plan  Is  said  to  be  on  foot 
for  the  construction  of  water  works. 

Bethlehem.  Pa. — The  Keystone  Const.  &  Engineer- 
ing Co.,  of  Easton.  is  reported  to  have  entered  into 
a  contract  with  the  Bethlehem  Consolidated  Water 
Co.  for  a  sand  filtration  plant,  estimated  cost  $20,000, 
to  be  built  In  accordance  with  plans  and  specifica- 
tions prepared  by  J.  .Marshall   Young,  of  Easton. 

Seattle,  Wash. — Plans  are  being  prepared  by  the 
City  Engr.  for  a  new  water  system  in  Green  Lake  and 
vicinity,  also  an  estimate  of  the  probable  cost  of 
building  a  standplpe  in  Woodland  Park  and  a  pump- 
ing station  to  supply  water  for  that  secnon  of  the 
city. 

Homestead,  Pa. — The  Council  has  sold  bonds  to  the 
amount  of  $164,000,  said  bonds  to  lie  used  to  make 
repairs  to  the  Boro.  water  works,  erect  a  garbage 
plant  and  redeem  outstanding  debts. 

Washington,  D.  C. — The  Commissioners  have  Issued 
orders  that  $oO,000  be  taken  from  the  water  fund  and;>. 
used  for  continuing  the  extension  of  the  high  service 
system  of  water  distribution ;  also  that  tne  bid  of 
XI.  J.  Diummond  &  Co.,  opened  Aug.  16,  for  furnish- 
ing 12-in.  cast  iron  water  pipe  at  $30.70  per  gross 
ton  is  accepted. 

Uawkesburg,  Ont. — Bids  are  wanted  Sept.  1  for 
about  750  tons  of  cast  iron  water  pipe  and  special 
eastings,  30  fire  hydrants  and  22  stop  valves,  accord- 
lug  to  specifications  prepared  by  Wm.  Kennedy,  Jr., 
Montreal,  tjue.     Address  D.  Doyle,  Town  Clk. 

Elyria,  O.- — Contracts  for  the  proposed  new  water 
works  (Lake  Erie  to  be  source  of  supply)  are  reported 
to  have  been  awarded  as  follows :  Valves  and  valve 
boxes,  to  Rensselaer  Mfg.  Co.,  Troy,  N.  Y. ;  hydrants, 
to  Thos.  B.  Shaw,  Chicago  ;  pipe  for  force  main,  to 
U.  S.  Cast  Iron  Pipe  &  Fdy.  Co.,  $31.50  per  ton,  to- 
tal $123,009 ;  Intake  and  crib,  to  Thather  &  Shirley, 
Toledo,  $12,850 ;  pipe  laying,  to  Baldwin  Bros.  &  Gra- 
ham, 55  cts.  per  ft.  for  force  main,  $23,530 ;  3,000,- 
000-gal.  pump,  to  Snow  Steam  Pump  Co.,  Biilfalo, 
$20,996. 

Enfield,  X.  H.— Engr.  in  Charge  Arthur  W.  Dud- 
ley, of  Manchester,  N.  H.,  writes  that  bids  were 
opened  by  the  Water  Comrs.  on  Aug.  12  and  contract 
awarded  to  Arthur  W.  Stone,  of  Hartford,  Vt.,  as  fol- 
lows :  Clearing  and  grubbing  25  acres,  $285 ;  exca- 
vating dam  site,  2,000  cu.  yds.,  10  cts. ;  rock  excava- 
tion, 50  cu.  yds.,  $3  ;  excavation  for  core  wall  trench, 
200  cu.  yds.,  50  cts. ;  rubble  masonry,  420  cu.  yds., 
$5 ;  puddle  dam  core,  8,000  cu.  yds.,  40  cts. ;  earth 
slopes,  5,800  cu.  yds.,  35  cts. ;  masonry  waste  weir, 
11(5  cu.  yds.,  $5  ;  concrete  screen  chamber,  20  cu.  yds., 
$6.50;  slope  paving,  1,875  sci.  yds.,  60  cts.;  total, 
$16,710. 

Yonkers,  X.  Y. — The  following  bids  are  stated  to 
have  been  received  by  the  Bd.  of  Water  Comrs.  for 
furnishing  and  erecting  at  the  service  station  a  hori- 
zontal high  duty  compound  condensing  duplex  direct- 
acting  pump  having  a  capacity  of  8,000,000  gal.  in  24 
hours  :  Thos.  A,  Lewis,  $13,300  ;  B.  D.  Wood  &  Co., 
$23,800;  Snow  Steam  Pump  Wks.,  $18,000;  M.  P. 
Davidson.  $23,200 ;  Barr  Pumping  Engine  Co.,  $51,- 
000 ;  The  d'Auria  Pumping  Engine  Co.,  $19,550 ; 
Henry  B.    Worthlngton,   $25,800. 

Bids  were  also  received  as  follows  for  furnishing 
and  delivering  335  lengths  of  24-in.  pipe  at  2,811  lbs 
per  length  of  12  ft. :  John  Fox  &  Co.,  $32.45  per  gross 
ton ;  Dimmick  Pipe  Co.,  $31.75  ;  U.  S.  Cast  iron  Pipe 
&  Fdy.  Co.,  $34.70;  Camden  Iron  Wks.,  $32.40;  War- 
ren Foundry  &  Machine  Co.,  $31. 

The  Bd.  of  Water  Comrs.  has  adopted  a  resolution 
instructing  the  President  to  recommend  a  consulting 
engineer  to  perfect  plans  for  the  Increase  of  the  city 
water  supply  from  Nepperhan  Klver  at  the  tube  well 
station  property  and  filtration  by  the  sand  system. 

SEWERAGE  AND  SEWAGE    DISPOSAL. 

llarrishurg.  Pa. — Bids  are  wanted  Sept.  3  for  con- 
structing approximately  3  miles  of  concrete  and  ex- 
panded metal  intercepting  sewer,  and  appurtenances, 
as  advertised  In  The  Engineering  Record. 

tialrm,  0. — Bids  are  wanted  Sept.  10  for  the  con- 
struction of  sewers  In  E.  5th,  Vine  and  E.  7th  Sts. 
Geo.  Holmes,  City  Clk. 

.illiance,  O. — Bids  are  wanted  Sept.  10  for  con- 
structing sanitary  sewers  Nos.  19,  21  and  46.  Ap- 
proximate quantities,  5,840  Ita.  ft.  of  8,  10  and  12-in. 
pipe.     Chas.  O.  Sliver,  City  Clk. 

f'leviland,  O. — See  "Water." 

White  Plains,  N.  Y. — Bids  are  wanted  Sept.  1  for 
constructing  a  storm  water  sewer  through  and  along 
the  Davis  Brook;  also  for  a  sanitary  lateral  sewer 
through  Winchester  St.  Peter  Paulding,  Village 
Clk.;  B.  F.  Darling,  Village  Engr. 

llammuvd.  Ind. — Bids  are  wanted  Aug.  26  for  con- 
structing a  main  sewer  of  2-rlngs  brick  In  Atchison 
Ave.,  ll.'ith  St..  Roberts  Ave.  and  Indiana  Boule- 
vard, said  sewer  to  have  2  ft.  Internal  diameter  for 
a  distance  of  991  ft.,  the  remaining  2,966  ft.  to  have 
3  ft.  internal  diameter;  with  manholes,  catch  basins, 
etc.     Peter  J.   Lyons,  City  Engr. 

Alton.  III. — Property  owners  on  Ridge,  Union,  North 
and  Pearl  Sts.  have  petitioned  the  Bd.  of  Local  Im- 
prove, for  the  construction  of  a  sewer  to  drain  thr 
northern  part  of  the  city. 

Cudahy.  Wis. — The  proposition  to  issue  $25,000 
bonds  for  a  sewer  system  Is  under  consideration. 


(tnhkosh.  Wis. — -Bids  are  wanted  Sei»t.  0  for  the 
construction  of  sewers  in  9th,  10th  and  Ohio  Sts. 
Frank  Monahan,   Chmn.  Bd.   of  Pub.   Wks. 

iiridgewatcr,  Mass. — Town  Clk.  H.  L.  Crane  writes 
that  surveys  have  been  made  by  Snow  &  Barbour,  of 
Boston,  for  a  sewerage  system,  estimated  to  cost 
•fSO.OOO,  which  this  town  has  under  consideration. 
No  notion  will  be  taken  before  March  next. 

East  Washington,  Pa. — The  contract  for  construct- 
ing a  sewage  disposal  plant  is  stated  to  have  been 
awarded  by  the  Boro.  Council  to  Wm.  Pickett  &  Co., 
Wasiijngton.  I'a.,  for  .f5.103. 

Green  Bay.  Wis. — An  ordinance  before  the  Council 
provides  for  the  issue  of  $50,0<X)  bonds  for  sewer  pur- 
poses. 

lAttle  Rock,  Ark. — The  Bd.  of  Pub.  Affairs  has  been 
petitioned  for  a  general  sewer  system  for  Sewer  Dlst. 
So.  2S. 

Pittsburg.  Pa. — Bids  ai-e  wanted  Aug.  30  for  con- 
structing 15  and  24-ln.  pipe  and  30-in.  brick  sewers 
in  portions  of  Brushtou  Ave.  and  for  constructing  9, 
15  and  18-ln.  pipe  sewers  in  portions  of  numerous 
streets  and  alleys.  The  total  estimated  cost  of  sewer 
and  paving  work,  for  which  bids  will  be  opened  Aug. 
30,  is  $250,000.  J.  Guy  McCandless,  Dlr.  Dept.  Pub. 
Wks. 

Galveston,  fcx. — Tlie  contract  for  4,800  Ilu.  ft.  of 
36  to  12-ln.  vitrified  sewer  pipe  for  Tremont  St.  sewer 
has  been  awarded  to  May  &  Walnwright,  of  Galves- 
ton, for  $10,174,  f.  o.  b.  Galveston. 

Guthrie,  Okla.  Tvr. — City  Engr.  T.  A.  White  writes 
that  on  Aug.  28  contracts  will  be  let  for  13,000  ft  at 
8-ln.  lateral  sewers  and  6,500  ft.  10-in.  mains. 

Leominster,  Mass. — Town  Clk.  C.  A.  Joslin  writes 
that  a  committee  has  been  chosen  to  Investigate  the 
matter  of  constructing  filter  beds  for  the  sewerage 
ffystera,  and  to  report  next  spring. 

Brooklyn,  X.  Y. — Bids  are  wanted  Aug.  27  for'  con- 
structing sewers  in  Ave.  G.  Flatbush  Avp.   atw)  num- 
erous  other   streets    In   the   Boro.    of    Brooklyn;    the 
engineer's   estimate   includes  3,260  ft.   of   90-in.   and 
5,660  ft.  of  84-in.  brick  sewer;  6,230  ft.  of  66-in.   to 
36-ln.   brick  sewer:  4,.yjo  it.  of  24-ln.  to  12-in. ■(♦tone- 
ware   pipe  sewer;  94  manholes;  49.  receiving  basins,   i 
1.800,000  ft.  sheeting  and  bracing  ;  80.j,OUO  ft.  founda- 
tion  planking    and    pile   capping    under  sewers,   eta.' 
Bids  are  also  wanted  Aug.  27  (extension  of  date)  for 
constructing  a   sewer   in    Bedford  Ave.,    from    Mont- 
gomery St.    to  Flatbush  Ave.;  the  engineer's  estimate 
includes  1,370   ft.   96-ln.,  695  ft.    84-in.    and   2,400  ft., 
78-in.,  4,460  ft.  60-in.  and  810  ft.  48  and  36-in.  brlcW 
sewer ;  510  ft.  18  to  12-ln.  pipe  sewer ;  69  manholes ; 
44    receiving   basins;    250,000    ft.    foundation    piling; 
1.200,000    ft.    sheeting    and    bracing,    etc.  ^      J.    Edw. 
Swanstrom,  Pres.  Boro.  of  Brooklyn. 

Bridgeport,  Conn. — City  Surveyor  H.  G.  Scofield 
writes  that  the  letting  of  contracts  for  1,200  ft.  of 
40-in.  brick  sewer  has  been  postponed  (bids  were  to 
have  been  opened  Aug.  20). 

Bloomington,  III. — See   "Paving  and    Roadmaking." 

Xorthflcld,  X.  H.^A.  W.  Dudley,  Engr.,  Manchester, 
writes  that  the  contract  for  7,100  ft.  of  pipe  sewers, 
5  flush  tanks  and  10  manholes,  has  been  let  to  Osgood 
Bros.,  of  Nashua,  at  50  cts.  per  iin.  ft.  for  6  and  8-in. 
pipe,  $1.10  for  10-in.  10  to  Is-ft.  branches,  flush  tanks 
$20  to  construct  only  and  manholes  $16  to  construct 
only.  .■•■•  "   ■'    "•: 

Aurora,  III:-^— An  hssessmaft  is  in  preparation  for 
new  system  of  sewers  estimated  to  cost  $4,700. 

Champaign,  III. — Bids  will  ln'  riH'elved  until  Sept.  6 
by  the  Comrs.  of  Kaskaskia  Special  Drainage  Dlst. 
at  the  oflBce  of  Ray  &  Dobbins,  this  city,  for  furnish- 
ing f.  o.  b.  cars  at  Sadorns,  5,280  ft.  of  16-iu.  tile 
with  connections  and  laying  same  In  Sub-Di«t.  Np.,9, , 
in  said  Special  Drainage  Dlst.     Abram  Crist,  -Chirm. 

San  Francisco,  Cat. — The  City  lOner.  has  been  in- 
structed to  prepare  plans  and  specincations  for  the 
construction  of  6tli  St.  main  and  adjacent  sewers, 
(iost  about  $40,000.  Bids  for  construction  will  be  re- 
ceived when  plans  are  completed. 

Ensley.  Ala. — The  Council  is  said  to  be  consider- 
ing the  question  of  issuing  $75,000  bonds  for  con- 
structing a  sewer  system,  for  which  preliminary  sur- 
veys have  already  been  made. 

Springflclil.  O. — The  Bd.  of  Pub.  Affairs  has  adopted 
resolutions  declaring  its  intention  to  construct  sewers 
in  Ludlow  Ave.,  estimated  cost  $5,105 ;  Clifton  St., 
.$3,.305;   and  Washington   St.,  $2,356. 

Erie,  Pa. — The  City  Engr.  has  placed  the  estimated 
cost  of  constructing  an  Intercepting  sewer  system  la 
Mill  Creek  Valley,  and  across  the  northern  portion 
of  the  city,  at  about  .^SS.OOO. 

Martinsburg,  W.  Va. — See   "Water." 

Sf.  Louis,  Mo. — Bids  will  be  received  by  the  Bd.  of 
Pnb.  Improv.  until  Sept.  16  for  constructing  sewers 
in  Rock  Spring  Joint  Sewer  Dlst.  Work  to  include 
10x12  ft.  concrete  and  brick  sewer;  1,020  ft.  of  10.5; 
.no  ft.  (if  lo-ft.  ;  1,540  ft.  of  8-ft..  and  1.030  ft.  of 
7.5  ft.  brick  sewers,  with  all  necessary  appurten- 
ances.    Hiram   Phillips,   Pres. 

Dclawaic,  O. — The  Council  has  passed  a  resolution 
iiuthorizing  the  contract  with  Ulrich  &  Williams,  of 
Springfield,  for  a  sanitary  sewage  disposal  plant  for 
.$12,900. 

Jersey  City,  N.  J. — Mayor  Fagan  has  signed  the 
resolution  providing  for  the  reconstruction  of  sewers 
in  Gardner,  Monticeiio,  Belmont  and  Jewett  Aves., 
and  relief  sewers  In  Division  St.,  Harrison,  and 
(Jcean  Ave.  and  Henderson  St.  Total  amount  to  be 
.<pent,  $47,000. 

Ligonier,  Pa. — The  Council  has  agreed  to  accept 
the  plan  for  a  sewerage  system,  as  prepared  by  J.  J. 
Janeway. 

Paducah,  K11. — City  Engr.  I..  A.  Washington  writes 
that  the  matter  of  extending  the  sewerage  system 
about  3  miles  is  now  before  the  Council.  Probable 
cost  of   proposed   improvonient,    $16,000. 

Ludwirk.  Pa. — Boro.  Eiigi-.  J.  J.  .N'eel.  of  Greens 
burg.  Pa.,  writes  that  the  contract  for  constructing 
10,500  ft.  of  8  to  24-in.  pipe  sewers,  with  20  manholes, 
has  been  awarded  to  Ott  Bros.,  of  Pittsburg,  for 
$6,008.     The  trench  to  average  7.5  ft.  in  depth. 
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Vincennes,  Ind. — The  estimated  cost  of  construct- 
ing St.  Clair  St.  sewer  Is  placed  at  »9,000  for  brick 
sewer  42  to  48  In.  In  diameter. 

Cincinnati,  0. — The  Bd.  of  Tub.  Service  is  reported 
to  have  decided  in  favor  of  the  construction  of  a  com- 
plete sewerage  system  for  the  southern  portion  of 
Price  Illil.     Estimated  cost  of  improvement,  $46,000. 

Boone,  la. — City  Engr.  Chas.  E.  Eussell  writes  that 
it  is  proposed  to  build  about  7,000  ft.  of  8  and  9-in. 
sewer  in  Fair  Ground  addition. 

Port  Iluron,  Mich. — The  Common  Council  has  taken 
preliminary  steps  toward  the  construction  of  a  sewer, 
at  a  cost  of  $.")0,000,  to  drain  the  Tunnel  Section  of 
the  city. 

Dallas  City,  Ore. — It  is  stated  that  bids  are  wanted 
Aug.  30  for  constructing  the  Washington  St.  sewer 
system.      Earl    Sanders,   City   Recorder. 

Progreso,  Mex. — The  N.  Y.  "Journal  of  Commerce" 
states  that  the  Municipal  Congress  of  I'rogreso  has 
Issued  a  call  for  bids  and  plans  for  the  drainage  of 
the  swamp  near  the  city,  it  also  states  that  t'ellpe 
G.  Canton,  Columbia  Bidg.,  29  Bway.,  N.  i'.  City,  may 
be  able  to  give  further  Information. 

Rapid  City,  S.  U. — The  Special  Com.  to  whom  was 
referred  the  matter  of  sewering  the  city  has  reported 
recommending  the  establishment  of  a  sewerage  district. 

Kenosha,  Wis. — An  ordinance  before  the  City  Coun- 
cil provides  for  the  extension  of  the  present  sewer 
system  to  all  portions  of  the  city  not  now  provided  for. 

Aberdeen,  S.  D. — City  Engr.  VanMeter  has  com- 
.yleted  the  survey  for  proposed  surface  drainage  pre- 
paratory to  paving  the  business  part  of  the  city. 

Fond  du  Lac,  Wis. — Residents  of  the  recent  flooded 
districts  have  petitioned  the  Council  for  a  $40,000 
storm  sewer. 

Yonkers,  A'.  Y. — The  Aidermanic  Com.  on  Pub.  Wks. 
has  recommended  that  plans  and  speciUcations  be  pre- 
pared for  a  sewer  in  South  Broadway. 

Irvington,  A'.  J. — Local  press  reports  state  that  bids 
will  be  received  by  the  Town  Council  until  Sept.  Iti 
for  constructing  a  lateral  sewer  system. 

Monmouth,  111. — Bids  are  wanted  by  the  Bd.  of 
Local  Improv.  until  Aug.  30  for  constructing  sewei 
outlets  and  a  sewage  disposal  plant,  as  advertised  iu 
'the  Kngineering  Record. 

W  auuutosa.  Wis. — The  Joint  Com.  on  Pub.  liidgs. 
&  Almbouse  of  the  Co.  Bd.,  Milwaukee,  has  appo.uted 
ii  suo-commiiiee  co  invesLigaie  piaiis  toi-  ixAiproviug 
the  sewerage  system  at  the  county  institutions  in 
\\uu\%uiosa.  Estimated  cost  of  imp,ov,.uicut,  accora- 
Ing  to  plans  submitted,  $8,950  for  Alter  bed,  or  IfiB,- 
500  for  new  septic  tank. 

Aetv  Albany,  ind. — The  Special  Com.  having  the 
matter  of  providing  a  system  of  sewers  under  con- 
sideration has  recommended  that  the  City  Engr.  pre- 
pare  plans   and   speclflcatlous  for  such  Improvenieni. 

A  elf  Britain,  Conn. — .\ccording  to  local  press  re- 
ports the  lowest  bid  received  Aug.  18  for  Sectlou  1 
of  the  proposed  sewage  disposal  system,  which  calls 
for  the  building  of  31  filter  beds,  requiring  the  re- 
moval of  130,000  cu.  yds.  of  material,  and  tue  laying 
01  about  7  miles  of  underdraius  and  1  mile  of  24-iu. 
main  trunk  feed  sewer,  etc.,  was  from  Jas.  F.  Gall- 
iiey,  of  Waterhury,  at  $31,250. 

Saratoga,  ii .  Y. — Sewer  bonds  to  the  amount  of 
$50,000  have  been  sold  by  this  city. 

High  Point,  A.  C. — Local  press  reports  state  that 
a  municipal  sewerage  system  is  about  to  be  con- 
structed. 

Waukegan,  111. — The  estimated  cost  "of  construct- 
ing the  south  side  sewer  has  been  placed  by  Engr. 
Smith  at  about  $30,000. 

liuhuque,  Ja. — The  City  Council  has  under  consid- 
eration the  expenditure  of  $50,000  for  the  extension 
of  sewers  in  the  northern  part  of  the  city. 

Watcrloicn,  A".  1'. — The  Bd.  of  I'ub.  Wks.  has 
passed  resolutions  providing  for  the  construction  of 
..ewers  In  i>rainard.  Pleasant  and  several  other 
streets,  at  a  cost  of  about  $9,600. 

Washington,  D.  C. — Bids  will  be  received  by  the 
Comrs.  D.  G.  until  Sept.  13  for  constructing  sewers 
in  the  District,  as  advertised  In  The  Engineering 
Record. 

.Vtarhlehead,  Mass. — F.  L.  Fuller,  of  Boston,  is  mak 
ing  surveys  and  plans  tor  a  system  of  sewerage  for 
inis  place. 

Burlington,  la. — City  Eugr.  Emmet  Steece  writes 
that  the  City  Council  has  ordered  9,000  ft.  of  tile 
sewers. 

Abilene.  Kan. — Bums  &  .McDouuell.  Consulting 
Engrs.,  Ka-nsas  City,  Mo.,  write  that  the  contract 
for  24,054  ft.  of  8  to  15-ln.  pipe  sewers,  54  manholes, 
4  lampboles  and  18  Hush  tanks,  has  been  awarded 
10  UacklifCe  &  Gibson,  of  St.  Joseph,  Mo.,  for  .$14,- 
.")92.  The  trench  to  average  9  ft.  in  depth  and  be 
excavated   in  earth. 

Indianapolis,  Ind. — The  Bd.  of  Pub.  Wks.  has,  ac- 
lordlng  to  local  prcst  reports,  awarded  the  contract 
for  constructing  the  Northwestern  Ave.  sewer  to  W. 
K.  trooper,  at  $0.42  per  lln.  ft.;  total  length  of  sewer 
10,825  ft.  This  sewer  in  24th  St.  is  to  be  semi-cir- 
cular 10  ft.  in  diameter,  and  in  Northwest  Ave.  for 
a  distance  of  1,400  ft.  it  Is  to  be  constructed  of  con- 
crete and  sieel.  lj>/j.tt.  wide  and  3  ft.  deep.  Street 
cars  will  run  over  this  portion.  Nearly  the  entire 
sewer  outside  of  the  concrete  section  Is  to  be  of 
brick.     Engineer's  estimate  of  the  cost,  $74,750. 

\  ivkshurg.  Miss.  -The  following  bids  were  opened 
Aug.  14  for  grading  and  drainage  of  Sections  2  and  3 
(6  miles)  of  Confederate  Ave.,  in  Vlcksburg  National 
.viiiitury  Park  ;  the  work  includes  33  pipe  culverts. 
with  nin^unrv  lii'iid  walls,  and  7."i.2l)0  cu.  yds.  of 
excavation:  Israel  Bobbltt,  $2.3.050,  8  months:  Nich- 
olson &  Willlainson  (awarded),  $20,545,  7  months:  H. 
B.  Garblsh.  $21,200.  8  months:  Helgason  Bros.,  $25,- 
012,  8  months;  A.  L.  Dalton,  $22,835,  6  months. 


BRIDGES. 

HI.  Paul,  i/i«n.— The  properly  owners  have  peti- 
tioned the  Aidermanic  Com.  on  Streets  to  construct 
a  bridge,  40  ft.  wide,  at  Arcade  St.  Probable  cost, 
$66,000. 

Ilrooklyn,  A.  1. — Press  reports  state  that  Barth  S. 
Crowln  has  secured  the  contract  to  construct  a 
bridge  at  U  Ave.   for  $15,800. 

The  Brooklyn  Uapld  Transit  Co.  has  been  granted 
permission  to  construct  an  Iron  bridge  at  l.ilncoln 
Road. 

.ircola.  Pa. —  Press  reports  stale  that  the  Perkio- 
nien  R.  R.  Co.,  controlled  by  the  Philadelphia  & 
Reading  K.  R.,  has  awarded  to  the  Phoenix  Bridge 
Co.,  of  Philadelphia,  the  contract  to  build  an  Iron 
girder  bridge  In  this  city,  which  will  replace  present 
wooden  structure.  The  bridge  is  to  be  65  ft.  long, 
and  will  cost,  according  to  reports,  about  $5,000. 

\  icksburg.  Miss. — Contracts  for  bridge  to  be  located 
on  Confederate  Ave.,  Vlcksburg  National  Military 
Park,  have  been  awarded  as  follows:  Glass  Bayou 
bridge  to  the  Penn  Bridge  Co.,  Beaver  Falls,  for 
$17,500;  A.  &  V.  K.  It.  bridge,  to  American  Bridge 
Co.,  for  $5,740;  Stouts  Bayou  bridge,  to  Geo.  U. 
Crafts,   Atlanta,  Ga.,   for  $23,319. 

.iiexandyia,  «.  JJ. — Bids  are  wanted  Sept.  2  for  2 
steel  bridges  In  Hanson  Co.  H.  P.  Benjamin,  Go. 
And. 

Portsmouth,  U. — Fred.  Thompson,  Engr.  in  C'barge, 
Dept.  of  Yards  &  Docks,  Navy  Yard,  has  completed 
plans  for  a  $5,000  concrete  and  steel  bridge,  which 
Is  to  be  constructed  across  Guthrie  Creek,  from  the 
city  to  the  Naval  Hospital. 

Ligonier,  Pa. — It  Is  stated  that  the  building  of  an 
iron  bridge  across  Mill  Creek,  about  2  miles  west  of 
Ligonier,  is  contemplated. 

Wilkesbarre,  /'o.^I.ocai  press  reports  state  that 
Co.  Comrs.  will  readvertlse  for  bids  for  constructing 
14  stone  bridges  in  difllerent  parts  of  the  county,  no 
bids  for  rebuilding  these  bridges  being  received  on 
the  last  advertisement. 

Trenton,  A.  J. — The  Bd.  of  Freeholders  is  consid- 
ering the  replacing  of  Olden  Ave.  bridge,  recently 
damaged  by  treshets,  with  an  entire  new  structure. 

Pittsburg,  Pa. — Recorder  Brown  Is  said  to  advocate 
the  building  of  a  bridge  across  the  gully,  connecting 
Craft  Ave.   with  Franklin  St. 

Hun  Diego,  Cal. — Plans  are  being  prepared  for  a 
wooden,  a  combination  wood  and  steel  bridge  and  a 
steel  bridge,  to  be  built  across  San  Diego  Ulver,  on 
Poway  Road. 

iiilicaukee.  Wis. — 'J'lie  I'inanco  Com.  of  the  City 
Council  has  recommended  the  passage  of  an  ordinance 
for  the  issue  of  $100,000  bonus,  with  which  to  build 
a  bridge  at  W.  Water  St. 

Mason  City,  la. — The  City  Council  has  adopted  an 
ordinance  approving  viaduct  plans  submitted  by  the 
Engr.  of  the  Iowa  Central  Ry.  and  has  granted  au- 
thority to.  said  Bailway  Co.  to  construct  a  viaduct 
at  State  St.,  according  to  said  plans. 

Pottstoicn,  I  a. — Tlie  Co.  LYjmrs.  have  plans  for  a 
stone  bridge  to  be  built  in  East  Coventry  Township. 

Bath,  A.  V. — Brldgfcs  in  this  i:ounty  are  stated  to 
have  been  damaged  by  freshets  to  the  amount  of  $30,- 
000,  and  the  Co.  Superv.  are  contemplating  the  Issue 
of  bonds  with   whicn  to   replace  'several. 

O'Fallon.  III. — The  bui.ding  of  an  iron  or  steel 
bridge  in  this  town  is  being  considered. 

Philadelphia,  Pa. — (  li.  luooks  of  the  Bureau  of 
Highways,  In  his  report  to  the  Dlr.  of  Pub.  Wks., 
estimates  that  $37,000  will  be  needed  to  repair  about 
14  structures  In  this  city,  which  require  Immediate 
attention. 

Local  press  reports  state  that  plans  have  been  ap- 
proved by  the  Bd.  of  Superv.  for  3  piers  and  western 
abutment  of  the  proposed  Passyunk  Bridge,  for  whlcii 
$50,000  is  available,  and  bids  will  soon  be  asked.  The 
total  cost  of  the  structure  will  be  about  $1,000,000. 

i'alley,  Xcb. —  The  Coniinei-cijil  ('hil>  has  petitioned 
the  Co.  Comrs.  to  construct  a  bridge  across  Platte 
River,  In  Valley,  and  have  offered  to  contribute  $5,000 
toward  the  construction  provided  a  $15,000  structure 
is  built. 

Flaudreau,  H.  i>.— hlds  will  be  received  by  the  Co. 
Comrs.  until  Sept.  2  for  constructing  an  80-ft.  steel 
bridge  across  Big  Sioux  River.  A.  J.  Valllfir,  Go. 
And. 

Louise  iUe,  Ky. — Tlie  Special  Com.  of  the  Bd.  of 
Trade  has  recommended  that  viaducts  or  tunnels  be 
constructed  at  9th,  7th  and  14th  Sts.,  according  to 
plans  prepared  by  the  City  Engr.,  said  viaducts  to 
be  not  less  than  14  ft.  in  the  clear  and  to  be  large 
enough  to  permit  the  passage  of  street  cars. 

Beading.  Pa. — Engr.  .VI.  M.  Dreiliflbis  has  prepared 
plans  for  2  bridges,  which  are  to  bo  built  in  Berks 
(Jo.  very  shortly.  One.  an  80-ft.  steel  single  span 
structure,  is  to  be  built  across  the  West  Branch  of 
Perklomen  River,  in  Washington  Township;  the 
other,  a  60-ft.  structure,  also  across  Perklomen  River 
In  Hereford. 

Wellshurg,  W.  Va. — Press  reports  state  that  the 
Wellsburg-Brllliant  Bridge  &  Ferry  Co.  has  been 
chartered  to  construct  and  operate  a  toll  bridge  amd 
to  operate  a  ferry  across  Ohio  River,  between  Wells- 
burg  and  Brilliant.     Capital  stock,  $50,000. 

Colfax.  Wa^h. — Local  press  reports  state  that  bids 
will  be  received  by  the  Co.  Comrs.  In  Sept.  for  the 
building  of  a  steel  girder  bridge  on  the  South  Pa- 
louse,  and  that  bids  for  building  the  retaining  wall, 
abutments,  and  other  work  necessary  to  reach  the 
bridge  will  be  received  by  the  City  Council  some 
time  soon. 

Perkins.  Okla.  Ter. — It  Is  stated  that  the  Co.  Comrs. 
at  Stillwater  have  decided  to  construct  a  steel  bridge 
across  Cimarron  River,  in  this  city,  and  will  soon  ask 
bids  for  constructing  same. 

(Jonaales,  Tex. — E.  P.  .Msbury  &  Son.  of  Houston, 
are  stated  to  have  secured  the  contract  to  raise  and 
renlace  the  steel  bridge  across  Guadalupe  River,  in 
this  city,  which  was  damaged  by  the  freshets.  The 
contract  price  Is  said  to  be  $5,700. 


l.a  Crosse,  U  i>.— Repor.ls  slate  that  the  building  of 
a  steel  bridge,  which  will  replace  present  pontoon 
structure  across  West  Channel,  Is  being  considered. 
Probable  cost,  $7,900. 

Mi.  Vernon,  0.~-ll  is  slated  that  the  Cleveland. 
Akron  &  Columbus  R.  R.  will  replace  Its  trestle  tu 
this  city  with  a  steel  bridge.  S.  M.  Russell,  Engr. 
M.  W.,  Akrwu. 

Camden,  A.  J. — Press  rei>ort8  state  that  bridges  In 
this  County  have  been  damaged,  by  the  recent 
freshets,  to  the  amount  of  $30,000. 

Pittsburg.  Pa. — The  officials  of  the  I'ennsylvanla 
R.  R.  are  said  to  be  preparing  to  make  Improve- 
ments which  will  eliminate  many  curves  along  the 
main  line.  These  Improvements,  It  Is  stated,  wTu  In- 
clude the  building  or  4  bridges  In  i'acksaddle  Dist, 

Hylvan  Beach,  A.  >'. — See  "Electric  Railways." 

I'll  Paso,  Tex. — The  street  car  railway  and  the  rail- 
road companies  have  made  a  proposition  to  the  Glty. 
Council  to  construct  a  viaduct  at  San  Franolsco  St., 
provided  the  city  will  accept  said  viaduct  and  keep 
the  same  In  repair. 

Castrorillc,  Tex. — Plans,  specifications  and  esti- 
mated cost,  for  a  steel  and  Iron  wagon  bridge,  with 
16-ft.  roadway  for  both  stone  piers  and  steel  piers 
separately,  across  Medina  River  at  CastrovlUe,  will 
be  received  by  Medina  Co.  Commr.'s  Court  at  Hoado, 
until  Oct.   1.     H.   E.  Haass,  Co.  Judge. 

.Marshall,  III, — Bids  are  wanted  Aug.  28  for  builds 
lug  a  70-ft.  single  span,  steel  bridge  across  Clear 
Greek,  between  Wabash,  111.,  and  Sugar  Creek,  Ind. 
Frank  Church,  Chmn.  Com.  of  Supervisors,  ClarK 
Co.,   Marshall,  111. 

Cleveland,  0. — See    'Water" 

Mansfield,  O. — Bids  are  wanted  Sept.  13  for  con- 
structing a  steel  viaduct,  as  advertised  In  The  En- 
gineering Record. 

Bloomington,  Acb. — Plans,  specifications  and  bids 
will  be  received  by  the  Co.  Clk.  until  Sept.  9  for  con 
structlng  a  75-ft.  steel  bridge  at  Campbell. 

New  Brunswick,  N.  J. — Bids  will  be  received  by  the 
Co.  Bd.  of  Chosen  Freeholders  at  New  Brunswick  until 
Sept.  3  for  furnishing  material  and  constructing  a 
highway  brldg«  to  be  known  as  "Amboy  Bridge"  across 
Kaiitan  River,  from  Perth  Amboy  to  Sayrevllle,  near 
.South  Amboy.  The  bridge  is  to  consist  of  timber 
deck  spans  on  piles  and  a  steel  swing  span  across  the 
channel  of  said  river.  Appropriation,  $150,000.  Ag- 
bury  Fountain,  Dlr. ;  Thos.  H.  McCann,  Engr.  In 
charge  of  construction.  ■ 

Ypsilanti,  Mich. — The  King  Bridge  Co.,  Cleveland, 
O.,  is  reported  to  have  secured  the  contract  to  con- 
struct a  bridge  across  Huron  River,  for  $6,600. 

Richmond,  Va. — The  construction  of  a  bridge  at 
6th  St.  is  being  considered. 

Boston,  Mass, — Bids  will  be  received  by  Wm.  Jack~ 
son.  City  Engr.,  until  Aug.  27  for  building  3  piers  of 
Broadway  Bridge;  $15,000  bond  required. 

Appleton,  Wis. — Bids  are  wanted  Sept.  3  for  build- 
ing a  bridge  over  Fox  '  River,  as  advertised  in  The 
Engineering  Record.  .... 

Portland,  Ore. — Bids  will  be  received  by  the  Co. 
Comrs.  at  Portland  until  Aug.  30  for  reconstructing 
the  combination  I'ratt  truss  bridge  and  straining  beam 
bridge  over  Sandy  River,  about  16  miles  from  Port^ 
land.     F.  S.  Fields,  Co.  Clk. 

Philadelphia,  Pa.^See  "Electric  RaHways." 

Three  Rivers.  Mich.—}t  Is  stated  that  bids  are 
wanted  Aug.  30  for  constructing  a  cement  arch  bridge, 
160  ft.  long  and  60  ft.  wide,  across  St.  Joseph  River. 
Jas.   E.  Bunn,  City  Clk. 

Blvffton,  Ind. — See  "Electric  Railways." 

Linneus,  Mo. — It  Is  stated  that  bids  are  wanted 
Sept.  1  for  constructing  5  steel  bridges  in  this  county. 
T,  L.  McMlchael,   Bridge  Comr. 

Moorhead,  Minn. — See  "Electric  Railways." 

Belleville,  Ont. — It  Is  stated  that  bids  are  wanted 
Sept.  8  for  constructing  a  steel  pin-covered  overhead 
truss  highway  bridge,  having  1  span  95  ft.  long  and 
16  ft.  wide.     Wm.   R.  .\ylsworth,   Co.  Clk. 

Memphis,  Tenn. — Bids  will  be  received  by  J.  H.  Mc- 
Brlde.  Co.  Treas.,  until  Sept.  2  for  $100,000  bonds. 
Said  bonds  are  issued  for  the  purpose  of  construct- 
ing bridges  and  erecting  a  court  house  In  said  county. 

Houth  Vallev,  N.  Y. — Bids  will  be  received  until 
Sept.  2  by  Chas.  A.  Boyd,  State  Supt.  of  Pub.  Wks., 
.\lDauy,  tor  constructing  a  bridge  across  Alleganv 
Itlver.   on   the  Allegany   Indian  Reservation  In   Sontn 

Valley.  ■  ■ 

Delphi.  Ind. — Bids  will  be  received  by  the  Bd.  of 
Co.  Comrs.  until  Sept.  1  for  constructing  2  arches, 
culverts  or  bridges  In  Madison  Township ;  2  arch 
lulverts  In  Clay  Township,  and  1  arch  culvert  In  Jef- 
ferson Township.      Henry  Wagoner,  Chmn. 

Catlcttshurg,  Ky. — Bids  will  be  received  by  the  Co. 
Surv.  until  Sept.  10  for  constructing  7  steel  or 
wooden  bridges  in  this  county.  K.  E.  Lawrence,  Co. 
Clk. 

Fowler,  Ind. — Bids  wlU  be  received  by  the  Co. 
Comrs.  until  Sept.  3  for  constructing  several  small 
steel  bridges.     Jas.  S.  Smyth,  Co.  Aud. 

Pittsfleld,  Mass. — A  correspondent  writes  that  the 
contract  for  constructing  a  133-ft.  span  bridge  at 
Dalton  Ave.  has  been  awarded  to  the  N.  E.  Structural 
Co.,   of  Boston,  for  $12,623. 

Providence,  It.  I, — The  following  bids  were  opened 
•Vug.  15  for  the  steel  superstructure  of  the  Merino 
Bridge  over  Woonasquatucket  River,  In  line  of  Egan 
and  Chattlet  Sts.  :  a,  steelwork  complete.  328,000  lbs.  ; 
0,  railing.  338.5  lln.  ft. ;  c.  totals :  Boston  i^rldge 
Wks.,  Boston.  Mass..  o  5%  ets.,  6  $3.50,  c  $19,225: 
Variety  Iron  Wks.  Co.,  Cleveland.  O.,  a  5.9  cts.,  h 
$4.50,  c  $20,875  :  New  England  Structural  Co.,  Bos- 
ton, o  5.8  cts.,  6  $3.90.  c  $20,344  ;  J.  II.  Tower,  Provi- 
dence, a  5.69  cts.,  6  $4.25,  c  $20,102  ;  Canton  Bridge 
Co.,  Canton,  O..  a  5.95  cts.,  6  $4.10.  c  $20,904.  Local 
press  reports  state  that  the  contract  has  been  awarded 
to  the  Boston  Bridge  Wks. 
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PAVING  AND  ROADMAKINQ. 

TrB»,  X.  Y. — Bids  will  be  received  by  the  Ud.  or 
Oontnct  t  Supply  until  Aug.  20  for  regulating  and 
parUig  with  brick  on  a  concrete  foundation  portions 
of  Washington  and  26th  Sts.  and  Second  Ave.  Jan. 
M.  Riley,  cut.  pro  tern. 

PitUbury,  Pa. — Ulds  are  wanted  Aug.  30  for  pav- 
iii(  with  asphalt  on  portions  of  numerous  streets  and 
for  grading,  curbing  and  paring  with  block  stone  ou 
pomons  of  5  streets.  J.  Uoy  McCandless,  Dlr.  Dept. 
of  Pub.   Wks. 

Brooklyn,  S.  Y. — Bids  will  be  received  by  J.  lidw. 
Swanatrom,  Boro.  Pres.,  until  Sept.  3  for  regulating 
and  repavlng  with  asphalt  on  portions  of  sevei-ai 
sOKets,  requiring  In  all  about  15,400  sq.  yds.  Bids 
wlU  tie  received  at  the  sa'jue  time  for  regulating, 
grading  and  paving  with  asphalt,  about  8,:S>0  sq.  yd^., 
on  WoodruS  and  Tlh  Ares.,  and  for  paving  with 
graaite  on  a  concrete  foundation  with  tar  and  gravel 
jointa  between  tracks  and  rails  of  the  Brooklyn 
Kapld  TraoBlt  Co.,  ou  Flatbush  Ave.,  from  Malboue 
St.  to  Church  Ave.  Engr.'s  estimate,  4,438  sq.  yds. 
of  granite  and  600  cu.  yds.  of  concrete. 

Loda,  III. — An  appropriation  of  S3,ouo  heis  been 
made  for  street  Improvements  and  $i,000  will  be  ex- 
pended in  ti>e  construction  of  concrete  walks. 

Scoltdalt,  I'a. — The  Council  has  passed  an  ordi- 
nance anthorixing  the  grading,  curbing  and  paving 
with  brick  of  Pitubrug  St.  J.  P.  Owens,  Cb.  Bur- 
gess. 

Haniolph,  X.  Y. — The  taxpayers  have  voted  to  pur- 
chase a  stone  crusher  at  a  cost  of  f  1,300. 

MonmOMth.  711.— The  Council  is  said  to  be  prepar- 
ing to  let  contracts  for  10  blocks  of  paving. 

Lmik>utun,  Mich. — The  City  ii^gr.  has  been  in- 
structed to  prepare  estimates  of  the  cost  of  macadam 
paving  on  W.  Ludington  and  S.  Washington  Aves. 
and  J^mes  St. 

Topeka,  Kan. — The  Uood  Uoads  Cum.  recommends 
that  W.  6th  St  road  be  macadamized  to  a  width  of 
26  ft. 

)  »lice*iie«,  Inii. — Co.  .-Vnditur  J.  Li.  Williams  writes 
iliat  the  contract  for  constructing  about  22  miles 
of  gtavel  road  in  Washington  Township  has  been 
awarded  to  Cloud,  Carr  &  Monicai  of  Urleans,  Ind., 
for  |4ii,T77. 

St.  Clair,  Mich. — Bids  will  be  received  Aug.  25  tor 
30,000  sq.  yds.  of  brick,  asphalt  block,  cedar  block 
or  bituminous  macadam  paving.  Wiilis  F.  Brown,  of 
Toledo,  Consulting  Kn<;r. 

Bloomington,  III. — City  b^ngr.  E.  Folsom  writes 
tliat  a  brick  pavement  and  18-ln.  pipe  sewer  will  be 
laid  on  South  East  St. 

Oaiveslon,  Tex. — The  contract  for  furnishing  500,- 
000  Titrifled  bricks  for  paving  Tremont  St.,  has  been 
awarded  to  the  Tex.  &  PacUic  Coal  Co.,  of  Ft.  Worth, 
at  $17.<i0  per  M.  for  "Thnrber  brick,''  f.  o.  b.  Gal- 
res  too. 

Botton,  iliu». — Bids  are  wanted  Sept.  4  for  paving 
street  and  building  drains  and  catch  basins  on  the 
OomiBonwealth  l<'iats  at  S.  Boston.  Woodward 
Emery,  Chmu.  Harbor  &  L,and  Gomrs. 

Jdattillon,  O.- — Bids  are  wanted  Sept.  10  for  fur- 
nishing material  and  labor  for  the  paving  of  several 
streets  with  brick,  in  all  about  1/,000  sq.  yds.  of 
paving  and  4,tl00  lin.  ft.  of  curb  reset.  T.  U.  Sea- 
man, City  Clk. 

Aiuhvitle,  'J'enn. — A  bill  before  the  Council  pro- 
vides for  the  appropriation  of  $25,000  to  pave  Bussell 
St.  with  bitDminous  macadam. 

Allun,  111. — it  is  proposed  to  pave  Bluff  St.  wllli 
vitrified  brick. 

Seattle,  Wash.- — I'roperty  owners  in  the  5th  Ward 
liave  petitioned  for  asphalt  paving  in  8  streets;  esti- 
mated cost  atKint  $80,000. 

St.  Faul,  Mltm. — The  Bd.  of  Pub.  Wks.  has  under 
consideration  the  construction  of  a  macadam  road 
on  West  Tth,  from  Tuscarora  St.,  where  the  sand- 
stone paving  will  end,  to  the  Ft.  Snelling  bridge,  a 
distance  of  3  miles. 

Frederick,  Md. — The  Bd.  of  Aldermen  has  awarded 
the  contract  for  paving  on  East  Church  St.,  to  J.  U. 
Fritchey,  of  LiSncasier,  Pa.,  at  his  bid  of  J1.97  per 
M)  yd.  for  Mack  block,  and  $1.12  per  ft.  for  dressed 
granite  curbing. 

MempliU,  Tenn. — L,ocal  press  reports  slate  that 
Union  St.  is  to  be  widened  and  paved  with  asphalt. 

ilinneapoli*,  .Minn. — The  Council  has  ordered  the 
foUowlog  pavements  for  next  ^ear:  8  streets  with 
saadatone,  2  streets  with  granite  and  1  street  with 
brick. 

Wheatland.  la. — Bids  are  wanted  by  Com.  of  the 
Town  Council,  until  Aog.  28  for  macadamizing  a 
portion  of  Jefferson  St. 

Hamilton,  O. — Kids  are  wanted  Sept.  6  for  the  Im- 
provement of  High  St.  by  paving  with  either  sheet 
or  block  asplialt,  brick  or  macadam;  also  grading, 
ctirbi^,  etc.  H.  O.  Bums,  City  Cik.  L.  A.  Dlllion, 
Oltr  S^gr. 

Wlndtor  Locka,  Conn. — Bids  are  wanted  Aug.  26 
tor  tke  construction  of  a  telford  and  macadam  road 
in  tills  town.     L.  C.  Seymour,  First  Selectman. 

Ou'ulh,  Slinn. — The  contract  for  paving  a  portion 
of  East  Superior  St.  with  Trinidad  Lake  asphalt,  has 
baen  awarded  to  the  Barl>er  Asphalt  Paving  Co.  for 

7'kree  Rirert.  Uich.—Tbe  City  Clk.  Is  said  to  have 
been  directed  to  engage  an  engineer  to  prepare  plans 
for  pavlBK  FUot  Ave. 

Marquette,  Uich. — Press  reports  state  that  the 
CoODcil  lias  decided  to  expend  f  10,000  In  Improving 
Lake  Shore  Boulevard. 

Htcrlinu.  /II. — The  cit.v  Is  reported  to  hare  appro- 
priated (10,000  for  macadam  streets 

Chrtter,  W.  Va. — Bids  are  wanted  Sept.  8  for  grad- 
ing, paving  and  curbing  Carolina  Ave^  2d  St.,  Vir- 
Idnia  Ave.  and  1st  St.,  according  to  plans  on  file  In 
toe  office  of  1.  O.  Boyd,  City  Engr.,  East  Liverpool, 
O.     J.  8.  D.  Mercer,  Becorder. 


Toledo,  O. — Bids  are  wanted  Sept.  15  (extension  of 
date)  for  the  improvement  of  Bancroft  and  Curtis 
Sts.,  with  block  pavement;  bids  are  also  wanted  at 
the  same  time  for  block  paving  on  Michigan  St. 
Chas.  H.  Nauts,  City  Clk. 

Property  owners  are  said  to  have  voted  In  favor 
of  paving  with  asphalt  block  on  Cherry  St.;  the  only 
bid  received  for  this  material  was  from  C.  H.  Bur- 
chlnal  at  $46,456  with  concrete  foundation,  or  $38,- 
457  with  sand  foundation. 

Crookston,  Uinn. — City  Engr.  Ceo.  A.  Kalpb  writes 
that  the  Barber  Asphalt  Paving  Co.,  St.  Paul,  sub- 
mitted the  following  bid  on  Aug.  12:  asphalt  paving 
per  sq.  yd.,  $2.25;  granite  curb,  $1;  sandstone  curb, 
80  cts. ;  3-ln.  tile  drain,  8  cts. ;  total,  $47,137. 

Decatur,  III. — City  iingr.  C  V.  Loring  writes  that 
the  contract  for  improviug  Lincoln  Sq.  aud  M.  Main 
St.  has  been  awarued  to  the  Green  Kiver  Co.,  St. 
Lotiis,  Mo.,  as  follows:  excavation,  25  cts.;  gutter 
Hag,  40  cts. ;  combined  curb  aud  gutter,  50  cts. ;  resur- 
facing, 80  cts.;  asphalt  paving  ou  concrete,  $1.8il. 

Richmond,  Vo. — The  Permanent  Street  improve- 
ment Com.  is  reported  to  have  decided  to  ask  for 
an  annual  appropriation  of  $300,000  for  the  next  10 
years,  for  permanent  street  improvements.  W.  E. 
Cutshaw,  City  Engr. 

Evansville,  Ind. — The  Bd.  of  Pub.  Wks.  has  adopt- 
ed resolutions  for  the  improvement,  by  paving,  with 
asphiflt  of  Walnut,  1st  aud  Mulberry  Sts. 

LMtle  Hock,  Ark. — Local  press  reports  state  that 
bids  are  about  to  be  received  by  the  Bd.  of  Pub.  Af- 
fairs for  paving  W.  Markbam  St.  with  asphaltum. 

St.  Louis,  Mo. — Local  press  reports  state  that  the 
only  bid  received  at  $71,022  for  reconstructlug  witu 
brick  Laclede  Ave.  from  King's  Highway  to  Grand 
Ave.  has  been  rejected  by  tne  Street  Com.  of  the 
Bd.  of  Pub.  Improv. ;  possibly  new  specifications  will 
be  prepared  providing  for  asphalt  paving. 

Wheeling,  W.  Va. — Bids  will  be  received  by  the  Bd. 
of  Pub.  Wks.  until  Aug.  28  for  paving  with  brick 
ou  certain  streets  and  alleys.     Wm.  H.  Paul,  Clk. 

TtticHtum,  I'a. — Local  press  reports  state  that  the 
5  miles  of  county  road  between  Tarentum  aud  Mll- 
lerstowu  will  shortly  be  macadamized. 

Madison,  Wis. — The  Council  has  voted  to  lay  an 
asphalt  pavement  around  the  Capitol  park;  estimated 
cost,  $48,000;  an  appropriation  of  $15,000  has  been 
made  by  the  state  toward  this  work. 

Alliuiice,  O. — Bids  are  wanted  Aug.  30  for  furnish- 
ing material  aud  constructing  llagstone  and  brick 
sidewalks  in  the  city  for  a  period  of  1  year.  -Chas. 
O.  Sliver,  City  Clk. 

Lansiny,  Mich. — The  Council  has  passed  a  resolu- 
tion directing  the  City  Engr.  to  prepare  plans  and  au 
estimate  of  the  cost  of  paving  a  portion  of  Michigan 
Ave.  with  brick  on  a  sand  foundation. 

/Syracuse,  ^'.  1'. — The  lowest  bid  received  Aug.  11 
for  paving  a  portion  of  Butternut  St.  with  brick  was 
from  the  Syracuse  Improvement  Co.  at  $65,801  if 
sandstone  block  is  used  in  the  railroad  strip,  or 
$61,501  if  brick  is  used  in  railroad  strip. 

Etna,  Pa. — The  Boro.  Council  has  voted  to  pave 
Union   St.  with  brick. 

aprinyfleld,  O. — The  Bd.  of  Pub.  Affairs  has  adopted 
a  resolution  declaring  the  city's  intention  to  pave 
Lagonda  Ave.,  with  brick,  block  asphalt  or  bitumin- 
ous macadam.     EstiHiated  cost,  $45,000. 

Winona,  Minn. — The  contract  tor  paving  several  al- 
leys with  vitrified  brick  ou  gravel  toimdation,  has 
been  awarded  to  Johu  Degnau  at  $1.56  per  sq.  yd., 
tor  Purlngton  brick. 

Leavenworth,  Kan. — Bids  are  wanted  Sept.  3  for  re- 
gradlng  and  paving  4th  St.  with  brick;  bids  are  also 
wanted  at  the  same  time  tor  curbing  4th  St.,  as  ad- 
vertised In  The  Engineering  Record. 

Boston,  Mass. — Bids  will  be  received  by  Jas.  Dono- 
van, Supt.  of  Streets,  until  Aug.  26  for  regulating  and 
paving  a  portion  ot  South  Si. ;  also  for  paving  and 
regulating  a  portion  oJ  Merrlmac  St. 

Marshall,  la. — City  longr.  Wm.  Bremner  writes  that 
the  City  Council  proposes  to  let  a  contract  on  Aug. 
26  for  about  8,600  sq.  yds.  of  asphalt  paving  on  old 
macadam  as  foundation. 

Long  Island  City,  2i.  Y. — Bids  are  wanted  Aug.  28 
for  regulating  and  repaving  with  asphalt  on  concrete 
foundation  the  roadway  ot  Greenpoint  Ave.,  Bradley 
Ave.  to  Newtown  Creek ;  3,700  sq.  yds.  asphalt  pave 
ment  and  3,000  lin.  ft.  new  bluestone  curbstone.  Jos. 
Cassidy,  Pres.  Boro.  of  Queens. 

fftico,  Cal. — Bids  are  wanted  Sept.  3  for  furnishing 
a  portable  rock  crusher,  5  to  15  tons  capacity,  aud 
elevator  and  screen  tor  same.  Richard  White,  City 
Clk. 

Brooklyn,  Conn. — Bids  are  wanted  by  the  Bd.  of 
Selectmen  until  Aug.  30  for  constructing  a  telford 
road  In  the  town.     Jos.  K.  Stetson,  1st  Selectman. 

St.  Louis,  Mo. — See  "Government  Work." 

Oreen  Bay,  Wis. — The  City  Council  has  voted  to 
pave  a  portion  of  Cherry  St.  with  Trinidad  Pitch  Lake 
asphalt. 

lUon,  N.  Y. — Wellington  B.  Vedder,  of  Oneida,  is 
said  to  have  been  engaged  by  this  village  as  con- 
sulting engineer  in  relation  to  the  proposed  paving 
of  1st  and  other  streets. 

Clinton,  la. — Bids  are  wanted  Aug.  29  for  paving 
In  Dtst.  No.  89  with  brick  on  .a  concrete  foundation. 
W.  E.  Kussell,  City  Clk. 

Council  Bluffs,  la. — Press  reports  state  that  bids 
are  wanted  Sept.  1  for  5,000  sq.  yds.  of  brick  paving 
on  a  concrete  oaae.     N.  C.  Phillips,  City  Clk. 

Burlington,  la. — City  Engr.  Emmet  Steece  writes 
that  the  city  has  ordered  10,000  sq.  yds.  of  brick  pav- 
ing. 

Indianapolis,  Ind. — The  following  bids  are  stated  to 
have  been  received  Aug.  15  for  paving  on  Madison 
Ave.;  the  prices  Include  asphalt  paving,  cement 
walks,  brick  gutters  and  curb;  the  roadway  to  be  40 
ft.  Wide:  the  Western  Const.  Co.  bid  ^.87  a  ft.  on 
each  side,  S.  H.  Shearer  $7.32  and  Barber  Asphalt 
Paving  Co.  $7.62. 


Muscatine,  la. — City  Engr.  Jas.  J.  Ryan  writes  that 
the  following  bids  were  opened  Aug.  14  for  brick  pav- 
ing on  macadam  foundation.  Bidders :  A,  Hawkeye 
Const.  Co.,  Davenport,  la.,  first  bid,  on  brick  manu- 
factured at  Buffalo,  la. ;  second  bid,  on  Galesburg. 
111.  brick;  B,  Korneman  &  Kemper,  Muscatine,  la.,  on 
Galesburg  brick  ;  C,  McCarthy  Stone  Co.,  Davenport, 
la.,  on  Galesburg  brick  ;  D,  Fuller  Bros.,  Muscatine, 
la.  (awarded),  on  Galesburg  brick: 
Stone  curb. 
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A $.23  $.56  $.58  $1.50  $21,850 

A 23            .56  .48  1.576  22,461 

B 25            .61%  .51  1.575  22,863 

C 30            .60  .52  1.52  22,567 

D 23            .63V6  .40  1.48  22,407 

POWER   PLANTS,  GAS   AND    ELECTRICITY. 

Little  Rock,  Ark. — An  ordinance  has  been  intro- 
duced in  Council  granting  permission  to  W.  W.  Hippo- 
lite  to  construct  a  gas  plant. 

Portsmouth,  Va. — The  Peoples'  Light  &  Power  Co. 
Is  reported  Incorporated  to  construct  an  electric  light 
plant.     John  G.  Tllton,  Pres. 

Coshocton,  0. — The  Coshocton  Light  &  Htg.  Co.  is 
reported  Incorporated,  with  a  capital  of  $250,000,  to 
operate  a  heat,  light  and  power  plant  in  Coshocton. 
Incorporators :  W.  A.  Halnsbaugh,  J.  D.  Severns  and 
T.  L.  Montgomery,  all  of  Coshocton. 

Oalion,  O. — The  City  Council  has  granted  a  fran- 
chise to  the  Logan  Natural  Gas  &  Fuel  Co. 

Itoyalton,  Minn. — It  Is  stated  that  R.  B.  Lester,  of 
Little  Falls,  Minn.,  contemplates  establishing  an  elec- 
tric light  plant  at  Royalton. 

Schoharie  Falls,  N.   Y. — Henry    W.   Grleme  and  B. 

E.  Machold,  of  Amsterdam,  are  stated  to  have  se- 
cured the  contract  tor  extensive  repairs  to  the  power 
plant  of  the  Empire  State  Power  Co.  at  Schoharie 
Falls  for  about  $60,000.  The  present  dam  is  to  be 
extended  210  tt.,  and  a  dike  more  than  700  ft.  will 
be  constructed.  It  is  reported  that  next  year  the 
company  will  erect  a  power  plant  at  Mill  Point  and 
a  storage  reservoir  in  the  Helderbergs. 

Plaquemine,  La. — The  City  Council  has  granted  a 
franchise  tor  an  electric  light  and  power  plant  to 
Dr.  W.  A.  Holloway,  Fred  Wllbert,  and  others,  all  of 
Plaquemine. 

St.  Francisville,  La. — See  "Water." 

Lodi,  Cal. — It  Is  reported  that  Gary  Bros,  will  in- 
stall an  electric  light  plant  for  the  town. 

Eaton,  Colo. — The  Eaton  Light  &  Power  Co.  is 
stated  to  have  secured  a  franchise  to  construct  an 
electric  light  plant.  W.  W.  Petrikin  and  E.  W.  Good- 
win are  reported  interested. 

Clintonville,  Wis. — Langstadt  &  Meyer,  of  Superior, 
are  stated  to  have  secured  the  contract  for  construct- 
ing the  municipal  electric  light  plant  for  $12,000. 

Hamburg,  N.  Y. — The  Pierce  Light,  Heat  &  Power 
Co.,  of  Hamburg,  has  been  incorporated  :  capital,  $5,- 
000.  Directors :  W.  G.  Venner,  Hamburg :  D.  W. 
Allen,  Buffalo,  and  H.  D.  Pierce,  ot  Water  Valley. 

Dansville,  N.  Y. — The  Village  Trus.  are  stated  to 
have  granted  a  franchise  to  the  Mill  Creek  Electric 
Light  &  Power  Co.  The  "Trus.  are  also  reported  to 
have  awarded  to  the  company  the  contract  for  light- 
ing the  village  for  a  term  ot  5  years  from  Aug.  1, 
1903,  for  $3,000  per  yr. 

Rochester,  Ind. — The  Rochester  Electric  Light,  Heat 
&  Power  Co.,  of  Rochester,  has  been  incorporated ; 
capital,  $50,000.  Directors :  J,  E.  Beyer,  C.  P.  Kos- 
enbaum  and  F.  E.  Bryant. 

Annville,  Pa. — Tobias  Bomberger  Is  reported  Inter- 
ested in  the  construction  of  an  electric  light  plant. 

Chicago,  III. — Bids  are  wanted  by  the  Bd.  ot  Trus. 
of  the  Sanitary  DIst.  of  Chicago  until  Oct.  15  for 
constructing  certain  works  for  the  conservation  ot 
the  water  power  on  the  channel  of  the  Sanitary  Dlst. 
ot  Chicago  and  the  Desplaines  Kiver ;  the  work  for 
which  bids  are  asked  covers  two  separate  locations : 
First,  in  the  vicinity  of  Lockport,  the  preparation  of 
wall  foundations,  building  of  concrete  retaining  walls, 
excavation  of  a  channel  above  and  below  the  site  se- 
lected for  power  development,  building  sluice  ways, 
levees  and  other  works  auxiliary  to  the  project  of 
power  development.  Second,  in  the  vicinity  of  Hick- 
ory Creek,  near  the  southern  limits  ot  Joliet,  excava- 
tion and  preparation  of  foundations  for  a  dam  and  a 
tail  race,  building  of  concrete  masonry  dam,  together 
with  coffer  dams,  levees  and  all  auxiliary  work  neces- 
sary to  execution  of  plans  for  the  work.  Thos.  A. 
Smyth,  Pres.  Bd.  of  Trus. 

Oskaloosa,  la. — The  Traction  &  Light  Co.  will  soon 
let  contracts  for  the  construction  ot  brick  buildings 
for  power  house,  shops  and  car  barn  ;  also  for  smoke 
stack  7  tt.  in  diameter  and  125  ft.  high.  J.  H.  Spring- 
field, of  Ottumwa,   is  Supt. 

Winterset,  la. — City  Clk.  H.  S.  Ely  writes  that  on 
Aug.  5  it  was  voted  to  issue  $10,000  bonds  for  en- 
larging and  repairing  the  electric  light  plant,  bids 
tor  said  work  to  be  opened  Aug.  25.  L.  O.  Klein, 
Engr.   in  Charge. 

Winnna,  Minn. — The  City  Council  has  under  con- 
sideration the  advisability  of  constructing  a  lighting 
plant  to  be  run  In  connection  with  the  present  water 
works.     Estimated   cost   $50,000. 

.i;.)0)i,  O. —  Bids  are  wanted  Sept.  13  tor  furnishing 
material  and  supplying  the  city  with  lights  for  a 
period  of  5  years.  Said  bids  shall  be  for  furnishing 
800  or  more  vapor  street  lamps  of  16  c.  p.  each  and 
1  or  more  Incandescent  naphtha  lamps  of  70  c.  p. 
each,  to  be  lighted  on  moonlight  schedule.  Chas.  H. 
Isbeil,  Clk.  City  Comrs. 

Hartwell,  Oa. — See  "Water." 

Elmira,  N.  Y. — Bids  will  be  received   by  Dr.  Chas. 

F.  Howard,  Pres.  Bd.  of  Mgrs.,  N.  Y.  State  Reforma- 
tory, Elmira,  until  Sept.  3  tor  installing  engines  and 
generators,  switchboard  and  connections  at  the  Re- 
formatory. 
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Volumbua,  O.- -Bids  will  be  received  by  Clarence  M. 
Addison,  Clk.  lid.  of  Pub.  Wks.,  until  Sept.  0  for 
furnishing  material  and  constructing  an  electric  light 
plknt  as  follows:  3  cross  comijound  condensing  en- 
gines (vertical  or  horizontal)  of  600  H.-P.  each  at 
150  revolutions;  2  condensers  (Jet  qr  surface  type); 
3  400-Kw.  steam  turbines  and  generators;  4  horizontal 
water-tube  boilers,  300-H.-P.  each,  with  straight 
tubes;  1  175x9  ft.  self-supporting  steel  chimney;  fuel 
economizers;  3  500-Kw.,  2-phase,  00-cycle  alternating 
current  generators,  for  direct  connection  to  engines; 
1,500  7.5  ampere  series  alternating  enclosed  arc 
lamps.     Fred  J.   Immel,  Dir.    Pub.   Improv. 

Oxford,  Ind. — See  "Water." 

Baker  City,  Ore. — The  City  Council  has  decided  to 
receive  bids  Sept.  2  for  furnishing  and  maintaining 
40  arc  street  lamps  for  a  period  ol  1  year  from  Nov. 
1,  1902. 

tSaiulwich,  111. — See  "Water." 

Berlin,  Wis. — Geo.  Warnklng,  of  Oshkosh,  is  stated 
to  have  secured  a  franchise  for  a  gas  plant. 

Houyhton,  Mich. — The  Houghton  County  Electric 
Light   Co.    has   been  incorporated   with   a   capital  of 

t  1,300,000.  The  majority  of  the  stocliholders  are 
oston  men,  who  are  Interested  In  the  Houghton  St. 
Ky.  Co.  and  the  Peninsular  Electric  Light  &  Power 
Co.,  which  will  be  taken  over  by  the  new  organization. 
Extensive  Improvements  are  contemplated. 

San  Bernardino,  Vul. — The  Lytle  Creek  Power  Co., 
of  San  Bernardino,  is  reported  incorporated,  with  a 
capital  of  $300,000.  Directors :  H.  T.  Hays,  Klver- 
side ;  W.  H.  Miller,  San  Bernardino,  and  others. 

Mt.  Pleasant,  la. — The  Council  is  reported  to  have 
instructed  the  Water  &  Light  Co.  to  secure  estimates 
of  cost  of  electrical  pumping  equipment  and  of  addi- 
tional steam  equipment  for  light  and  water  system. 

Los  Angeles,  C'aJ.— The  San  Joaquin  Power  Co.,  of 
Los  Angeles,  has  been  incorporated;  capital,  $800,000. 
Directors:  Otto  Weiss,  E.  A.  Beck  and  others. 

(Seattle,  Wash. — See  "Public  Buildings." 

Memphis,  Term. — Bids  are  wanted  by  the  Bd.  of 
Fire  &  Police  Comrs.  until  Sept.  11  tor  furnishing 
cables  and  all  material  and  installing  same  in  the 
conduits  of  the  underground  system  of  the  city  for 
the  hre,  police  and  telephone  wires.  W.  B.  Armour, 
City  Secy. 

Weiser,  Idaho. — It  is  stated  that  bids  will  be 
wanted  about  Oct.  1  for  a  lOO-H.-P.  engine,  2  hori- 
zontal tubuiar  boilers,  an  alternating  current  dy- 
namo, etc. 

Cheviot,  O. — Bids  will  be  received  until  Sept.  17  at 
the  office  of  Louis  Ueemelln,  Km.  308  Bell  Blk.,  Cin- 
cinnati, for  fuxnlshlng  30  or  more  gasoline  or  naph- 
tha lamps  of  not  less  than  70  c.  p.,  with  Iron  or 
wooden  [>osts,  respectively,  and  caring  for,  lighting 
and  keeping  the  same  in  repair  fof  a  period  of  1,  3 
or  5  years.  Service  to  begin  30  days  after  acceptance 
of  bid.  Bids  will  be  received  at  the  same  time  for 
furnishing  20  or  more  arc  low  tension  incandescent 
electric  lamps  of  not  less  than  1,200  c.  p.,  or  No.  3 
Nernst  Glower  lamp  of  not  less  than  000  c.  p.,  with 
the  necessary  wiring  and  caring  for,  lighting  and  keep- 
ing the  same  in  repair,  and  iron  or  wooden  posts,  for 
after  acceptance  of  bid.     Geo.  B.  Tait.  Clk. 

Kuttawa,  Ky. — The  Kuttawa  Water  Co.  is  reported 
to  have  been  reorganized  and  will  at  once  add  an 
electric  light  plant  to  the  water  works  and  furnish 
lights  to  Kddyville  and  Kuttawa.  About  $10,000  will 
be  expended  for  this  work.  11.  G.  Caldwell,  Paducah  ; 
Saml.  Molloy  and  H.  C.  Cobb,  both  of  Kuttawa,  are 
the  stockholders. 

Biluxi,  Miss. — E.  C.  Jouliian,  of  Biloxi,  writes  that 
he  has  been  granted  a  franchise  by  the  city  for  the 
construction,  maintenance  and  operation  of  an  elec- 
tric railway,  light  and  power  plant,  and  that  he  in- 
tends to  organize  a  corporation  for  construction  and 
operation  of  said  plant. 

Arkadelphia,  Ark. — J.  W.  Wilson,  Pres.  Wilson 
Water  &  Electric  Co.,  writes  that  it  is  proposed  to 
purchase  poles,  wire,  boiler,  belts  and  a  dynamo. 

Macon,  Ga. — The  City  Council  has  decided  to  se- 
cure bids  for  street  lighting  after  expiration  of  pres- 
ent contract.  The  contract  to  be  for  a  term  of  5 
years. 

ELECTRIC  RAILWAYS. 

Keicanee,  111. — The  Kewanee,  Cambridge  &  Geneseo 
Railway  Co.,  of  Kewanee,  has  been  incorporated,  with 
a  capital  of  $100,000,  to  construct  an  electric  rail- 
way from  Kewanee  to  Geneseo,  by  way  of  Cambridge. 
Incorporators :  Geo.  A.  Anthony,  Theo.  Boltenberg  and 
Robt.  W.  Olmsted. 

Logansport,  Ind. — The  Logansport,  Rochester  & 
Northern  Traction  Co.  is  stated  to  have  decided  to 
extend  its  line  from  Logansport  to  Kendalville, 
through  Warsaw  and  Rochester,  and  touching  at 
Winona  Park.     W.  A.  Osmer,  Ch.   Engr.,   Logansport. 

Muncie,  Ind. — The  Muncle  &  Portland  Traction  Co. 
has  been  organized,  with  a  capital  of  $100,000,  to 
construct  an  electric  line'  from  Muncie  to  Portland 
through  Albany,  Red  Key  and  Dunkirk.  G.  O.  Drls- 
coll,  Pres.,  Muncie.     T.  O.  Boyd,  Secy.,  Portland. 

,  Nevj  Castle,  Ind. — The  New  Castle,  Muncie  &  Alex- 
andria Traction  Co.  has  been  incorporated,  with  a 
capital  of  $10,000,  to  construct  a  line  connecting  New 
Castle,  Mt.  Summit^  Sprlngport,  Oakville,  Cowans, 
Muncie,  Alexandria  and  Normal.  Directors ;  B.  T. 
ice.  Clay  C.  Hunt,  J.  F.  Thompson,  and  others. 

Winchester,  Va. — Patk.  Russ,  of  Harrlsburg,  Pa., 
is  reported  interested  in  the  construction  of  an  elec- 
tric railway  from  Winchester  to  Berryvilie,  a  dstance 
of   11   miles. 

Lagrange,  Ky. — It  is  stated  that  the  Louisville, 
Anchorage  &  Pewce  Valley  Electric  Ry.  will  prob- 
ably be  extended  from  Beards  Station,  its  present 
terminus,  to  Lagrange,  a  distance  of  about  9  miles. 
It  will  cost  about  .$200,000  to  make  the  extension  and 
increase  the  capacity  of  the  power  plant. 

Cornwall,  N.  Y. — V.  K.  Mills,  of  Goshen,  is  re- 
ported to  be  surveying  for  a  power  plant  to  be  con- 
structed here  for  the  Intervale  Traction  Co.  This 
company  was  recently  incorporated  to  construct  a 
trolley  line  between  tfoshen  and  Newburg. 


Philadelphia,  Pa. — Local  press  reports  state  that 
the  plans  for  the  Market  St.  subway  are  nearing  com- 
pletion, and  It  is  expected  that  the  Philadelphia 
Rapid  Transit  Co.  will  soon  be  ready  to  let  contracts 
for  the  work.  The  subway  will  extend  from  Front 
St.  to  23d  St.,  where  it  will  rise  to  ttie  surface,  cross 
the  river  on  a  bridge  and  continue  as  an  elevated 
road  to  the  city  line.  Contracts  for  the  section  of  the 
subway,  west  of  Broad  St.,  will  be  let  first,  and  while 
that  work  Is  being  prosecuted  the  arrangements  will 
be  completed  for  the  underground  work  between  Broad 
St.  and  the  Delaware. 

PhoeniaviUe,  Pa. — A  trolley  road  is  projected  from 
Phoenixviiie  via  Klmberton  and  Pughtown  to  Fall  of 
French  Creek.  Gen.  F.  P.  Wanger,  of  Pottstown,  is 
securing  rights  of  way. 

Sylvan  Beach,  N.  Y. — The  Canastota  &  Morrisville 
It.  R.  Co.  and  the  Oneida  R.  E.  Co.  are  stated  to  have 
secured  a  franchise  to  cross  Wood  River  Into  this 
place  on  a  bridge  adjoining  the  bridge  now  here, 
eliminating  one  of  the  sidewalks. 

Bast  Alton,  III. — The  Council  is  stated  to  have 
granted  a  franchise  to  the  Alton  &  East  Alton  Ry. 
Co.     J.  F.  Porter,  Mgr.,  Alton. 

Bphrata,  Pa. — The  Ephrata  &  Lebanon  Traction  Co. 
has  been  formed,  with  a  capital  of  $125,000,  to  con- 
struct an  electric  railway  from  Ephrata  to  Lebanon, 
a  distance  of  20  miles.  R.  R.  Bard  and  S.  S.  Hauen- 
stein  are  among  the   directors. 

Clinton,  la. — The  citizens  are  stated  to  have  voted 
Aug.  12  to  grant  the  John  U.  May  Co.  a  franchise  to 
construct  an  electric  street  railway  in  this  city.  The 
company  will  build  an  Interurban  line  connecting 
Clinton  with  Davenport. 

Grand  Rapids,  Mich. — J.  W.  Boynton,  of  Grand 
Rapids,  is  reported  interested  in  the  construction  of 
an  electric  railway  from  Grand  Rapids  to  Alpena. 

Onondaga,  N.  Y. — The  Auburn  Inter-Urban  R.  R. 
Co.  Is  stated  to  have  secured  a  franchise  for  a  sin- 
gle or  double  track  railway  through  the  town.  C.  D. 
Beebe,   Mgr.,   Syracuse. 

Kansas  City,  Mo. — The  Co.  Comrs.  are  stated  to 
have  granted  a  franchise  to  the  Kansas  City,  Forest 
Hill  &  Swope  Park  Ry.  Co. 

Tacoma,  Wash. — Chas.  H.  Baker,  Pres.,  Snoqual- 
mle  Power  Co..  is  stated  to  have  petitioned  the  City 
Council  for  a  franchise. 

Davenport,  la. — The  Superv.  are  stated  to  have 
granted  franchises  to  the  Davenport  &  Suburban  Ry. 
Co.  and  to  the  Iowa  &  Illinois  Ry.  (io. 

Harrison,  Ark. — John  G.  Geghan,  of  Cleveland,  O.. 
Secy,  of  the  Hidden  Fortune  Zinc  Co.,  of  Dodd  City, 
is  stated  to  have  petitioned  the  Town  Council  for  a 
franchise  to  construct  an  electric  railway  In  Harrison. 
It  is  proposed  to  build  from  Dodd  City  via  Harrison 
and  Sulphur  Mountain  to  Jasper. 

Kensington,  Md. — The  Kensington  Ry.  Co.  has  been 
incorporated,  with  a  capital  of  $25,000,  by  B.  H.  War- 
ner, W.  M.  Terrell,  and  others.  The  company  is  stated 
to  have  acquired  control  of  the  Chevy  Chase  &  Ken- 
sington Electric  Ry.,  which  connects  Chew  Chase 
Lake  and  Kensington.  It  Is  proposed  to  place  the 
road  In  thorough  repair  and  extend  It  to  Wheaton  and 
ultimately  to  Garrett  Park. 

Beading,  Pa. — The  Reading  Traction  Co.  is  reported 
to  be  making  a  survey  for  a  trolley  line  to  be  con- 
structed from  Beading  to  Blrdsboro. 

Biloxi,  Miss. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Reading,  0. — The  Council  Is  stated  to  have  granted 
franchises  to  C.  L.  McCrea.  of  Dayton,  representing 
the  Cincinnati  &  Northeastern  Rv.  Co..  and  to  the 
Millcreek  Valley  St.  Ry.  Co.,  of  which  W.  G.  Wagen- 
hals,  of  Cincinnati,  is  Mgr. 

Mtj  Vernon,  0. — Jolm  JlcCrory  Is  stated  to  have 
commenced  surveying  for  an  electric  railroad  from 
Mt.  Vernon  to  Newark  by  the  way  of  Gambler  and 
Martinsburg. 

Canandaipua,  N.  Y. — The  Ontario  Light  &  Traction 
Co.  is  stated  to  have  filed  certificates  for  extension  of 
its  lines  to  Geneva  and  Rochester.  J.  L.  Lavlen, 
Supt..  Canandalgua. 

Stockton.  Cat. — The  Sunerv.  are  stated  to  have 
granted  a  franchise  to  H.  H.  Grlfllths. 

Cincinnati.  O. — Col.  Albert  S.  Berry,  of  Newport. 
Ky. :  Mr.  Tennis,  of  the  Tennis  Construction  Co..  of 
Louisville,  Ky. ;  Engr.  B.  F.  Layman  and  A.,  Robin- 
son, representatives  of  the  Westinghouse  Mfg.  Co.. 
of  Pittsburg,  Pa.,  are  stated  to  have  started  Aug.  16 
to  look  over  the  route  recently  surveyed  for  a  new 
electric  line  from  Cincinnati  to  Louisville  via  Mil- 
ton, Ky.  The  estimated  cost  of  the  line  Is  $500,- 
000,  including  a  $75,000  power  plant. 

Moorhead.  Minn. — The  City  Cnuncii  is  stated  to  have 
granted  a  franchise  to  the  Fargo  &  Morehead  St. 
Ry.  Co.  Under  the  provisions  of  the  ordinance  the 
line  will  pass  from  Fargo  to  Moorhead  over  a  brldee 
to  be  erected  between  the  north  bridge  and  the  N. 
P.  railroad  bridge.  It  Is  stated  that  the  approval 
of  this  grant  will  be  submitted  to  the  voters  of 
Moorhead,  at  the  spring  election. 

Tlrbana.  O. — The  Citv  Council  Is  stated  to  have 
granted  a  franchise  to  the  Danville,  Urbana  &  Cham- 
paign Interurban  Ry.   Co. 

Bltiffton,  Tnd. — The  Co.  Conn's,  are  stated  to  have 
granted  a  franchise  to  the  Ohio  &  Indiana  Electric 
Rv.  Co..  to  use  the  pikes  from  the  south  to  the  north 
line  of  the  county,  passing  through  Nottingham.  Pe- 
troleum lielfTsbiirc.  l^luffton  and  Osolan.  It  is  re- 
ported that  as  the  use  of  county  bridges  was  re- 
fused, the  company  will  have  to  build  Its  own. 
bridges. 

Long  Beach.  Cal. — H.  H.  Hamilton,  renresentine 
the  California  Pacific  Rv.  Co  .  Is  stated  to  have  peti- 
tioned the  City  rnnnclls  of  Long  Beach  and  Los  An- 
geles for  a  franchise  for  Its  line  to  be  constructed 
from  Los  Angeles  to   San   Pedro  and  Long  Beach. 

Stovfihton.  Mass. — A  comnanv  Is  stated  to  have  been 
formed  here,  with  n  capital  of  $30,000.  to  construct 
ar.  electric  railway  from  Avon  to  Brockton  and  Stough- 
ton.  Geo.  Monk  and  H.  W.  Brltton.  of  Stoughton,  are 
among  the  directors. 


Pasadena,  Cal. — Bids  are  wanted  Sept.  9  for  an 
electric  street  railway  franchise.     Heman  Dyer,  City 

RAILROADS. 

Morgan,  Tex. — W.  C.  Beach,  of  Waco,  Res.  Engr.  of 
the  Texas  Central  E.  R.,  writes  that  the  company  is 
considering  the  construction  of  a  line  between  Mor- 
gan and  Towler,  to  cost  about  $10,000. 

Morris,  III. — It  Is  stated  that  the  Chicago,  Rock  Isl- 
and &  Pacific  E.  R.  Co.  is  to  build  an  air  line  from 
Morris  through  Bioomingtou  and  Springfleld  to  St. 
Louis.     W.  E.  Dauchy,  Ch.  Engr.,  Chicago. 

Eldorado,  Ark. — A  company  composed  of  A  K.  Sll- 
verthorn,  H.  S.  Powell  and  others,  la  stated  to  have 
been  formed  at  Eldorado  to  build  a  railroad  from  El- 
dorado to  Monroe,  to  connect  with  the  V.  8.  &  P. : 
capital,   $200,000. 

Paris,  Tex. — It  is  reported  here  that  the  St.  Louis 
&  San  Francisco  R.  K.  Co.  will  build  an  extension 
from  Paris,  Tex.,  to  Galveston.  C.  D.  Purdon.  Ch. 
Engr.,  St.  Louis,  Mo, 

Grenada,  Miss. — A  charter  has  been  granted  to  tlie 
Grenada  &  Tupelo  R.  R.  Co.  to  construct  a  railroad 
from  Grenada  through  a  portion  of  Grenada  County 
to  the  Yalobusha  County  line,  and  through  Yalobusha 
to  Calhoun,  Pontotoc  and  Lee  to  Tupelo.  Incocpqru- 
tors :  D.  F.  Watson,  Oronogo,  Mo. ;  D.  W.  Johnson, 
I'lttsboro,  Miss.,  and  John  Gore,  Banner,  Miss. 

St.  Loiiis,  Mo. — A  press  report  states  that  the  Penn- 
sylvania R.  E.  (W.  H.  Brown,  Ch.  Engr.,  Pbliadel- 
phla),  together  with  the  Baltimore  &  Ohio  K.  B.  (J. 
M.  Graham,  Ch.  Eugr.,  Baltimore),  and  other  lines 
making  up  the  St.  Louis  Terminal  Assoc,  have  de- 
cided to  expend  about  $5,000,000  In  Improving  the  St. 
Louis  terminals. 

Cassville,  W.  Va. — The  City  Council  is  stated  to 
have  granted  a  right  of  way  through  the  village  to 
the  Norfolk  &  Western  R.  R.  Co.  L.  E.  Johnson,  Gen 
Mgr.,   Roanoke. 

Knoxville,  Tenn. — The  contract  for  constructing  the 
railroad  from  Knoxville  to  Beaver  Creek  for  the  Knox- 
ville, LaFollette  &  Jelllco  E.  K.,  Is  stated  to  have 
been  awarded  to  Eddlngton.  Groner  &  Griffitts,  of 
Knoxville.  This  covers  the  terminal  work  for  Knox- 
ville, and  In  all  about  15  miles.  Amount  of  contract 
reported  to  be  about  $225,000. 

The  next  contracts  to  be  let  will  cover  the  erection 
of  a  depot  and  shops  at  Knoxville.  It  is  understood 
that  architects  are  to  be  put  to  work  at  once  prepar- 
ing plans  for  these  buildings. 

Bushnell,  N.  C. — The  Southern  Ey.  Co.  is  stated  to 
have  decided  to  construct  a  line  from  Bushnell.  .\. 
C,  to  Maryviile,  Tenn.  W.  H.  Weils,  Engr.  of  Con- 
struction, Washington,  D.  C. 

Marianna,  Ark, — It  is  stated  that  the  Missouri  Pa- 
cific R.  R.  Co.  Intends  constructing  an  extension  from 
Marianna,  Ark.,  to  Trippe  Junction  as  a  part  of  the 
proposed  line  from  Memphis  which  is  to  connect  with 
the  New  Orleans  &  Northwestern  at  Clayton,  La.  The 
total  distance  from  West  Memphis  to  Clayton  Is  294 
miles.      H.   Rohwer,   Ch.   Engr.,    St.  Louis,  Mo. 

Sterling,  Okla.  Ter. — A  charter  Is  stated  to  have 
been  granted  to  the  Oklahoma  &  Texas  E.  B.  Go.  to 
build  100  miles  of  road  between  the  Red  Elver,  on  the 
southern  border  of  Comanche  County,  Okla.,  to  Ce- 
ment. Principal  place  of  business.  Sterling.  Incor- 
porators :  James  Depenbrink,  A.  P.  Sanford,  Frank 
Prouty,  and  others. 

Latrole,  Pa. — The  Pennsylvania  R.  E.  Co.  is  re- 
ported to  be  surveying  for  a  change  In  the  line  from 
this  place  to  Derry,  a  distance  of  5  miles.  The  grade 
will  be  entirely  changed,  and  the  2  tracks  now  In  use 
will  be  supplanted  by  4  tracks,  at  a  cost  of  $500,000. 
W.  H.  Brown,  Ch.  Engr.,   Philadelphia. 

Amarillo,  Tex. — The  Choctaw,  Oklahoma  &  Gulf  R. 
E.  Co.  is  stated  to  have  decided  to  extend  Its  line 
from  Amarillo  to  Tecumsecara,  N.  M.,  a  distance  of 
about  135  miles.  F.  A.  Molitor,  Ch.  Engr.,  Little 
Rock,  Ark. 

The  Santa  Pe  R.  R.  Co.  (Jas.  Dun,  Ch.  Engr.,  Chi- 
cago, 111.)  is  stated  to  have  decided  to  construct  a 
cut-off  from  Amarillo  to  a  point  on  its  main  line  in 
New  Mexico.  The  Southern  Kansas  (Avery  Turner, 
Gen.  Mgr.,  Amarillo)  which  is  also  a  part  of  the 
Santa  Fe  system,  *ill.  it  is  reported,  be  extended  from 
Washburn,  Tex.,  to  Amarillo,  a  distance  of  about  25 
miles. 

Mattson,  Miss. — It  Is  stated  that  the  Illinois  Cen- 
tral R.  E.  Co.  will  construct  a  line  from  Mattson  to 
Roundaway.     W.  J.  Harahan,  Ch.  Engr.,  Chicago,  III. 

Bradys  Bend,  Pa. — The  Bessemer  &  Lake  Erie  B.  R. 
Co.  Is  stated  to  have  decided  to  construct  a  new  line 
into  the  iSutler  and  Armstrong  County  coal  fields  to 
open  the  immense  territory  near  Bradys  Bend.  H,  T. 
I'orter,  Ch.  Engr.,  Pittsburg. 

New  Decatur,  Ala. — It  Is  stated  that  most  of  the 
right  of  way  has  been  secured  and  work  will  soon  com- 
mence on  the  Central  of  Alabama  R.  B.  to  be  con- 
structed from  New  Decatur  to  Jasper,  Ala.,  a  distance 
of  about  42  miles. 

San  Francisco,  Cal, — The  San  Francisco  Terminal 
Ry.  &  Ferry  Co.  Is  reported  Incorporated,  with  a  capi- 
tal of  $6,000,000,  to  construct  railroads  to  connect 
this  city  and  the  San  Joaquin  and  Santa  Clara  valleys. 
A.  C.  Kalns,  of  San  Francisco.  Asst.  Mgr.  Canadian 
Bank  of  Commerce,  and  John  Treadwell,  of  Oakland, 
are  reported  Interested. 

Ellisville,  Miss. — The  Mobile,  Jackson  &  Kansas  City 
R.  R.  Co.  is  reported  to  be  surveying  for  a  new  line 
from  Ovett  to  Ellisville.  a  distance  of  about  17  miles. 
T.  W.  Geer,  Supt.,  Mobile,  Ala. 

Houston,  Tex. — The  Houston,  Beaumont  A  New  Or- 
leans Ry.  Co.,  recently  chartered  to  construct  a  rail- 
road from  Houston  to  Orange.  Tex.,  and  with  the 
ultimate  Intention  of  building  to  New  Orleaps,  Is 
stated  to  have  been  organized,  with  Geo.  J.  Gould. 
New  York,  Pres.,  and  Leroy  Trice,  Palestine,  Tex.. 
Mgr.     Work  of  construction  to  begin  this  fall. 

Denver,  Colo. — Press  reports  state  that  next  month 
contracts  will  be  let  by  David  H.  Moffat,  Pres.  of  the 
Denver,  Northwestern  &  Pacific  R.  E.  Co.  The  length 
of  the  line  from  Denver  to  Salt  Lake  City  will  be 
about  500  miles. 
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PUBLIC  BUILDINGS. 

Ckoriotlr.  ilich. — Bids  are  wanted  Sept.  1  for  boild- 
InS  the  Carnegie  Library.     Marl  H.  DeFoe,  City  Clk. 

irew  Tort,  y.  T. — Bids  are  wanted  Aug.  29  for  re- 
pairs and  alterations  to  several  armories  of  the  N.  <i. 
N.  v.,  in  the  Boro.  of  Manhattan.  Ma.Tor  Seth  Low. 
Ctinm.  Armory  Bd. 

Worrtticr,  Matt. — (."uttlng  4  Carleton,  of  Worces- 
ter, are  the  architects  for  the  City  Alms  House,  brick 
iKdler  house,  laandry  and  t>akery,  to  be  built  at  a  cost 
of  J20.000. 

Aurxira,  III. — Bids  are  wanted  Sept.  S  for  the  con- 
struction of  a  150,000  Carnegie  Library. 

Siaiteaier.  Uinn. — Bids  are  wanted  Aug.  30  for  the 
erection  of  the  Carnegie  IMblic  Library.  Archts.,  Pat- 
ton  &  Miller.  115  Monroe  St.,  Chicago,  111.  Rose  K. 
Burke,  Secy.  Library  Bd. 

A'ua'oM.  La. — Bids  are  wanted  Sept.  12  for  the  erec- 
tion of  a  court  house.     J.  L.  Bond,  Pres.  Police  Jury. 

Roehetter,  .V.  r. — It  is  stated  that  plans  are  about 
completed  for  a  smallpox  hospital  to  be  erected  on 
Elmwood  Ave.,  to  cost  $35,000. 

Lawrtnce,  Kan. — The  Co.  Comrs.  are  stated  to  have 
selected  the  plans  of  J.  G.  Haskell,  of  Lawrence,  and 
Fredk.  C.  Gunn.  of  Kansas  City,  for  the  new  court 
bouse. 

Setc  Orlraiu,  La. — The  heirs  of  Simon  Hemsheim 
Ijave  presented  to  this  city  150.000  for  a  public  li- 
brary. 

Brootiim.  X-  y. — The  Municipal  Art  Comn.  Is 
stated  to  have  approved  the  plans  of  Axel  S.  Hedman, 
371  Fulton  St-,  for  a  public  bath  to  be  erected  on 
Hicks  and  Degraw  Sts.,  to  cost  about  $30,000. 

MttHnetie,  Wi*. — J.  E.  Utke,  of  Marinette,  is  stated 
to  bare  secured  the  contract  for  erecting  the  Stepben- 
son  Library,  for  $26,500. 

Itacinc.  Wi*. — The  plans  of  Mauran.  Russell  &  Gar- 
den. Chemical  Bldg..  St.  Louis,  Mo.,  are  stated  to  have 
been  accepted  for  the  Carnegie  Library,  to  cost  about 
$60,000. 

Denver,  Colo. — Gove  &  Walsh,  McPhee  Bldg.,  are 
stated  to  have  completed  plans  for  the  erection  of 
St.  Vincent's  Orphanage,  to  cost  $75,000. 

Beatrice.  JTcft. — The  plans  of  G.  A,  Berllngboff,  of 
Beatrice,  are  stated  to  have  been  accepted  for  the 
public   library,   to  cost  about  $18,000. 

Pitttburg,  I'a. — .\  permit  has  been  Issued  to  the 
Welsh  Presbyterian  Church  for  an  edifice  to  be  erect- 
ed in  McDevitt  Place,  14th  Ward,  to  cost  $45,000. 

Wellington,  O. — Henry  J.  Spleker  is  stated  to  have 
secured  the  contract  for  erecting  the  $25,000  public 
library. 

Columbus,  ilisn. — The  Council  is  stated  to  have  se- 
lected E.  H.  Hunt,  of  Chattanooga,  Tenn.,  to  prepare 
plans  for  a  city  haU. 

Columbus,  O. — The  Co.  Comrs.  are  stated  to  have 
adopted  a  resolution  recommending  the  erection  of  a 
memorial  hall,  to  cost  $250,000. 

Itaoleod,  X.  W.  Ter. — Bids  are  wanted  Sept.  4  for 
erecting  a  court  house  at  Macleod.  Fred.  Gellnas, 
Secy.   Dept.   Pub.   Wks.,  Ottawa,  Ont. 

ttrookli,-n.  \.  ): — Bids  are  wanted  Sept.  10  for  fur- 
nishing material  and  making  alterations  and  addi- 
tions to  the  Kings  Co.  Hall  of  Records.  Kstimated 
i-ost.  $500.rMi<>.     J.    Edw.   Swanstrom,   Boro.   I'res. 

Uatlchurst.  iligs. — Bids  are  wanted  Sept.  1  for 
erecting  a  Jail  and  Jailer's  residence,  to  cost  about 
$12,000. 

/  niontoirn.  /'n.— I^rls  ire  wanted  Auv.  .SO  for  the 
construction  of  the  U-niontown  Hospital.  Jacob  S. 
Hackney,  M.  D.,  Secy.  Bd.  of  Trus.,  36  W.  Church  St. 

Cleveland,  O. — See  "Water." 

Seu;  Brunstrick,  X.  J. — Contracts  for  erecting  the 
Carregie  Library  are  stated  to  have  been  awarded 
as  follows:  masonry,  J.  H.  Prior  &  Son,  Trenton, 
$24,000;  carpenter  work,  Geo  B.  Rule,  of  New  Bruns- 
wick, $15,476,  and  plumbing  and  gasflttlng,  H.  M. 
Prlce'B   Sons,   New   Brunswick,  $1,»8. 

Buffalo,  y.  Y. — I.ocal  press  reports  state  that  bids 
received  for  erecting  the  65th  Begt.  Armory  have 
l)een  rejected,  as  all  were  in  excess  of  the  appropria- 
tion, which  Is  $350,000.  Brick  of  a  buff  or  gray 
color  la  to  be  substituted  for  stone,  and  the  150-ft. 
lower  is  to  be  left  off  the  bnilding. 

.^iiSi.'''^!'-    -'"*»■ — ''".V     ■•»■'    bonds    amounting    to 
$50,000  are  stated  to  have  been  sold. 

Elba.  Ala. — It  Is  reiwrted  that  the  Coffee  Co. 
Comrs.  will  receive  bids  about  Sept.  1  for  the  erec- 
tion of  a  court  bouse,  to  cost  about  $.30,000. 

Healllf,  Wiuh.— In  the  estimates  for  UMIU  tilwl  with 
the  Comptroller,  Aug.  12,  City  Engr.  Thomson  In- 
eludeg  $350,000  for  the  erection  of  a  city  hall,  $120,- 
000  for  a  Jail  and  $17,000  for  building  electrical  ducts. 
In  connection  with  the  municipal  lighting  plant. 

\  iillfli  Cihi.  \.  I). — The  plans  of  W.  ('.  Albrant.  of 
*  argo,  are  stated  to  have  been  accepted  for  a  Car- 
negie Library,  to  cost  $15,000. 

St.  LouU,  Mo.— The  Little  Sisters  of  the  Poor  have 
JPP'leo  to  the  Bldg.  Comr.  for  permission  to  erect  a 
««5.iK»0  building  on  their  premises  at  Grand  Ave.  and 
Cherokee  St.  The  foundation  for  the  building  has 
been  In  for  about  a  year. 

Columhus,  O.— rtIdH  will  be  received  until  Sent.  Hi 
by  the  Bd.  of  Dlrs.  of  the  Columbus  Work  House 
for  rnmlshlng  material  and  erecting  a  building  and 
cell  block,  with  the  necessary  connecting  walls,  etc., 
to  the  present  structure,  and  additions  and  altera- 
l""i?  JS  l*^  present  buildings  at  the  Work  House. 
J.   8.  Walters,  Secy. 

.  "MJjiboro,  /((.  -It  Ik  slated  thnt  bids  are  wauled 
Aug.  30  for  erecting  a  brick  church.  Qeo.  R.  Cooper 
Chmn.  Com.:  8.  A.  Ballard,  Archt.,  Springfield,  III. 

Hamvton.  la. — 1(  Is  slated  that  bids  an-  wanted 
Ang.  27  for  erecting  a  brick  library,  50x60  ft.  Llebbe, 
Nourae  &  Rasmassen  Archts.,  724  Walnut  St..  Des 
Moines. 


Beaumunt .  Tvx. — Bids  are  wanted  Sept.  12  for  erect- 
ing a  Catholic  church.  J.  B.  Brechin,  Archt.,  Beau- 
mont. 

Uasipoga.  <  III. — It  is  stated  that  bids  are  wanted 
Sept.  2  for  erecting  a  male  ward  at  the  Co.  Hospital. 
J.  H.  Corcoran,   Clk.   Co.  Hosp. 

Hrooklun.  .\.  ).--Bids  are  wanted  Sept.  4  for  fur- 
nishing material  and  Installing  bath  tubs,  water 
closets,  lavatories,  etc.  Thos.  W.  llynes,  Comr. 
Dept.  of  Correction.   N.  Y.   City. 

Santa  Rosa,  Cal. — It  Is  stated  plans  will  be  received 
by  the  Library  Trus.  until  Aug.  30  for  a  Carnegie 
Library. 

Memphis,  Tenn.  —See  "Bridges." 

Williamsport.  I'a. — Kdgar  V.  Seeler.  Real  Estate 
Trust  Bldg.,  Philadelphia,  Is  stated  to  be  preparing 
plans  for  a  free  library  to  cost  $200,000,  the  gift  of 
Jas.   V.  Brown,  of  Williamsport. 

Wntoltinn.  .V.  1. — Kaston.  Rising  &  Worden,  of 
Hoosiek  Falls,  are  stated  to  have  secured  the  con- 
tract for  repairing  and  improving  the  State  Armory, 
for  about  ^5,000. 

Darliityton,  Ind. — Bids  are  wanted  Sept.  1  for  erect- 
ing a  2-story  city  building,  25x44  ft.  Address  Town 
Clk. 

BUSINESS    BUILDINGS. 

Crookston,  llinn. — The  officers  of  the  Bank  of 
Crookston  are  stated  to  have  decided  to  erect  a  3- 
story  brick  building  75x25  ft.  on  Bway.  and  2d  St. 

Supertor,  Wis. — A.  E  Johnson,  of  Minneapolis, 
Minn.,  is  stated  to  have  decided  to  erect  a  brick  block 
on  Hammond  Ave.  and  N.  4th  St.,  to  cost  about  $15,- 
000. 

Raleigh,  y.  C. — The  Grand  Lodge  of  Masons  is 
stated  to  have  decided  to  erect  a  6-story  temple  on 
Fayettevllle  and  Hargett  Sts.,  to  cost  about  $90,000. 

Norwich,  N.  Y. — Mitchell  &  Stever,  of  Bingbam- 
ton,  are  stated  to  have  secured  the  contract  f6r  erect- 
ing 3  buildings  for  the  Maydole  Hammer  Co.,  for 
about  $90,000. 

Racine,  Wis. — The  plans  of  Guilbert  &  Pugh  are 
stated  to  have  been  accepted  for  a  building  for  the 
Y.  M.  C.  A.,  to  cost  about  $40,000. 

Des  Moiiws,  la. — The  contract  for  the  brick  and 
carpenter  work  on  the  Brown-Hurley  Hardware  Co.'s 
warehouses  at  W.  1st  St.  and  Court  Ave.  Is  stated 
to  have  been  awarded  to  Chas.  Weitz  &  Sons,  713  Mul- 
berry St.,  for  $56,000. 

Syracuse,  y.  Y. — John  Moore  Is  reported  to  have 
selected  Merrick  &  Randall.  Sedgwick,  Andrews  &  Ken- 
nedy Bldg.,  to  prepare  plans  for  a  50-room  family 
hotel  to  be  constructed  on  the  site  of  the  D.  Edgar 
Crouse  mansion  at  B.  Payette  and  State  Sts. 

Miami,  Fla. — The  Miami  branch  of  the  Fraternal 
Union  of  America  is  stated  to  have  decided  to  erect 
a  3-story  business  block,  85x100  ft.  on  11th  St.,  be- 
tween Aves.  C  and  D,  to  cost  about  $17,000. 

Pittsburg,  Pa. — Chas.  Blekel,  524  Penn  Ave.,  is 
stated  to  be  completing  plans  for  an  8-story  warehouse 
to  be  erected  for  Hartje  Bros,  at  2d  Ave.,  near  Wood 
SL 

Brooklyn,  y.  T. — The  Brooklyn  Amusement  Co.  has 
been  Incorporated  to  erect  a  theater  at  Willoughby 
and  Pearl  Sts.,  Brooklyn,  with  a  seating  capacity  of 
1.200,  for  vaudeville  purposes.  The  theater  will  be 
built  of  fancy  brick,  iron  and  stone,  and  cost  $150,000. 
It  will  be  ready  on  Jan.  1.  W.  B.  Watson,  Pres.; 
Louis   T.  Horowitz,   Secy. 

Peoria,  III. — J.  J.  Jobst,  223  .S.  Adams  St.,  is  stated 
to  have  secured  the  contract  for-  erecting  a  round 
house  on  Junction  St.  and  Monarch  Ave.  for  the  Pe- 
oria &  Pekln  Union  Ry.  Co.,  for  about  $60,000. 

Dallas,  Tex. — An  8-8tory  building  Is  to  be  erected 
liere  by  the  Texas-Moline  Plow  Co..  a  branch  of  the 
Mollne  Plow  Co..  Moilne,  III.  ;  cost,  ifSO.OOO. 

Springfield.  Mass. — Peter  Buike  has  received  the 
contract  for  building  an  addition  to  the  Boston  &  Al- 
bany R.  R.  freight  shops  in  W.  Springfield,  for  about 
$40,000.  The  building  to  he  of  brick,  2  stories  high, 
155x230  ft. 

Owensboro.  Ky.- — An  addition  Is  to  be  built  to  the 
Continental  Tobacco  House.     Cost,  ,|25,000. 

Des  Moines,  la. — Chas.  Weitz  &  Sons.  Des  Moines, 
have  contracts  for  the  $36,000  hardware  warehouse  to 
be  built  for  Brown-Hurley  Co.  and  for  the  $20,000 
cold  storage  plant  to  be  built  for  Schermerhorn  Shot- 
well. 

Ottumwa,   la. — Ernst   Koch.   31   Hoffman  BIk.,   has 

prepared  plans  for  a  2-story  brick  building  66x77  ft. 

for  the  Lelsy   Brewing  Co.,   of   Peoria,   111.,  for  office 
and  cold  storage  in  this  city. 

Binghamton,  y.  Y. — S.  O.  &  H.  R.  Lacey,  of  Blng- 
hamton,  are  the  architects  for  a  fireproof  store  house 
60x400  ft.,  and  an  office  building  40x100.  5  stofles 
mill  construction,  to  be  built  for  Endlcott  &  John- 
son. Endlcott. 

HoHltDi,  Mass. — .V  permit  to  hulld  has  been  granted 
to  C.  P.  Bowdltcb  and  others,  for  a  3-8tory  oflJce 
building  on  Bowdoln  Sq..  Cambridge  and  Green 
Sts.  Builders,  C.  A.  Dodge  &  Co.,  79  Milk  St.;  estl- 
iniued  cost.    .«(3.0IIO. 

Plans  have  been  prepared  by  Parker  &  Thomas,  1 
Somerset  St.,  for  a  2-story  fireproof  tennis  and 
racquet  court  and  club  house,  to  be  located  at  Boyls- 
ton  and  Hereford  Sts.,  to  cost  $200,000. 

Cleveland.  O. — A  stock  comi>aby  Is  being  formed  to 
erect  a  family  hotel  on  Falrmount  St.,  fronting  on 
Wade  Park,  to  cost,  with  site,  about  $500,000.  A. 
N.  Oviatt,  589  "The  Arcade,"  is  the  architect.  P. 
W.  Ditto  is  reported  interested. 

.A.  A.  Armstrong  Is  stflfcrt  to  liav«'  purchased  ii 
site  on  Payne  Ave.  and  Walnut  St.  for  an  8-story 
store  and  apartment  bouse,  to  cost  about  $100,000. 

Portland  "r.  -Hlds  will  lie  receivtd  until  Aug  :30 
by  K.  H.  &  K.  F.  Fussett.  Archts.,  93  Exchange  St., 
for  niakliig  alterations  and  repairs  to  Preble  House. 

Palo  Alio.  Cal. — The  Masonic  Temiile  Assoc,  of 
Palo  Alto,  has  been  Incorporated,  to  erect  a  $20,000 
temple  on  University  Ave. 


Fonda,  y.  Y. — The  N.  Y.  Central  &  Hudson  River 
R.  R.  Co.  is  stated  to  haye  adopted  plans  for  a 
depot  to  be  erected  in  Fonda,  to  cost,  with  other 
railroad  improvements,  about  $110,000.  W.  J.  Wil- 
gus,  Ch.  Engr.,  New  York  City. 

Iluffalo.  X.  Y. — The  Buffalo  Realty  Co.  is  reported 
interested  in  the  erection  of  a  department  store  on 
the  site  of  the  old  Tlfft  House  on  Main  St.,  to  cost 
about  $500,000. 

CuluiaUu  iSprinys.  Colo. — John  C.  Austin,  of  Los 
Angeles,  Cal.,  Is  reported  to  be  preparing  plans  for  a 
3-story  frame  and  brick  hotel,  to  contain  luo  guest 
rooms,  which  Geo.  W.  Todd  proposes  to  build  at 
Colorado   Springs. 

Los  AngeUs,  Cal. — Elsen  &  Wyman,  of  Los  Angeles, 
are  said  to  be  preparing  plans  for  a  building  to  be 
erected  at  4tb  St.  and  Central  Ave.,  by  the  lee  & 
Cold  Storage  Co 

Muru)ie,  Ind. — It  is  stated  that  II.  P.  March  con- 
templates erecting  a  $75,000  hotel  at  Jackson  and  Mul- 
berry Sts. 

.   DWELLINGS. 

Philadelphia,  Pa. — Newman,  Woodman  &  Harris. 
Real  Estate  Trust  Bldg.,  are  stated  to  be  preparing 
plans  for  a  4-storv  stone  residence  for  Dr.  J.  Wilson, 
to  be  erected  at  1509  Walnut  St. 

Kansas  City,  Mo. — C.  A.  Shepard  is  about  to  build 
a  .1ilO,000  brick  dwelling  at  2S2S  Forest  St. 

Danl.  Houglan  Is  about  to  build  a  $10,000  brick 
apartment  house  at  915  Paseo  St. 

Boston  Mass. — A  building  permit  has  been  granted 
to  Geo.  W .  Watson  for  10  3-famlly  houses  on  Brighton 
Ave.  near  Chester  St. ;  estimated  cost,  $60,000 ;  con- 
tract  not  awarded. 

Plans  have  been  filed  for  a  4-story  brick  single  fam- 
ily dwelling  on  Audubon  Road,  Back  Bay,  by  Archt. 
T.  M.  Clark,  22  Congress  St. ;  estimated  cost,  $32.- 
000  ;  owner,  Theo.  M.  Clark.  Builder,  Chas.  King  & 
Co..  170  Summer  St. 

SCHOOLS. 

Lancaster,  O. — Bids  will  be  received  by  the  Bd.  of 
Trus.  of  the  Boys'  Industrial  School  until  Aug.  30  for 
erecting  an  Employes'  Building.     C.  P.  Adams,  Secy. 

Danville,  Ky. — The  plans  of  Dlttoe  &  Wlsenall,  Bly- 
mer  Bldg.,  Cincinnati,  0.,  are  stated  to  have  been  ac- 
cepted for  the  erection  of  a  3-story  building  for  Cald- 
well College,  to  cost  about  $20,000. 

Oakland,  lU. — Alex.  Briggs,  of  Charleston,  is  stated 
to  have  secured  the  contract  for  erecting  a  sciiool 
here  for  $22,480. 

Bryn  Mawr,  Pa. — Cope  &  Stewardson,  320  Walnut 
St.,  Philadelphia,  are  stated  to  have  completed  plans 
for  a  dormitory  for  Bryn  Mawr  College,  to  cost  $130,- 
000.  They  are  also  reported  to  be  preparing  plans 
for  a  library  to  cost  $230,000,  and  a  main  heating 
plant  to  cost  $120,000. 

Baltimore,  Md. — Crook,  Horner  &  Co.,  303  N.  How- 
ard St.,  are  stated  to  have  secured  the  contract  for 
ventilating  and  heating  the  school  at  Johnson  and 
Heath  Sts.  for  $6,300. 

Xorth  Adams,  Mass. — J.  McA.  Vance,  of  Pittsfleld. 
Is  stated  to  have  completed  plans  tor  the  normal 
school  dormitory.  It  will  be  3  stories  high  and  have 
a  frontage  of  156  ft. ;  the  depth  of  the  main  build- 
ing will  be  44  ft.,  and  there  will  be  a  wing  at  each 
end  36  ft.  long  and  40  ft.  wide. 

Denton,  Tex. — Dennis  Mahoney,  of  Waxahaehie,  is 
stated  to  have  secured  the  contract  for  erecting  the 
Girls'  Industrial  School  at  Denton,  for  $45,462. 

Chicago.  III. — A.  F.  Hughes.  437  W.  69th  St..  Is 
stated  to  be  preparing  plans  tor  a  2-story  brick  paro- 
chial school  to  be  erected  on  78th  St.  and  Cheltenham 
Ave.,   to   cost  $35,000. 

Columbus,  O. — The  Trus.  of  the  Ohio  State  Univ. 
at  a  meeting  Aug.  12  approved  plans  for  the  new  Vet- 
erinary Building  to  cost  $35.000 ;  returned  to  the 
architect  tor  revision  the  plans  for  the  Physics  Build- 
ing, appropriation  $130,000,  and  rejected  bids  received 
tor  the  addition  to  the  Chemical  HaU,  as  all  were  In 
excess  of  the  appropriation,  which  Is  $20,000.  New- 
bids  will  be  received  tor  the   latter  structure. 

Marlin,  Tex. — The  plans  of  S.  P.  Herbert,  of  Waco, 
are  stated  to  have  been  accepted  for  a  brick  school  to 
cost   $22,000. 

Youngstown,  O. — Bids  are  wanted  Sept.  1  for  the 
purchase  of  $28,000  school  bonds.  Edw.  R.  Thomp- 
son, Pres.  Bd.  of  Educ. 

Delrau,  Mich. — Malcomson  &  Higglnbotham,  Moffat 
Bldg.,  Detroit,  are  stated  to  be  preparing  plans  for  a 
school  to  be  erected  In  the  western  part  of  the  vil- 
lage, to  cost  $50,000. 

(rreeley,  Colo. — J.  A.  Woodbury,  of  Greeley,  is 
stated  to  have  secured  the  contract  for  erecimg  the 
west  wing  of  the  Greeley  High  School  for  $28,991. 

Pardeerille,  Wis. — Local  press  reports  state  that 
bids  will  be  received  by  the  School  Bd.  until  Sept. 
4  tor  erecting  a  6-room  school. 

Clneinniili.  la. — It  is  stated  that  bids  are  wanted 
bept.  15  for  erecting  a  brick  school.  J.  M.  Sturdl- 
vant,   I'res. 

Passnlc,  X.  J. — ^Swenson  Bros.,  of  Passaic,  are 
^.*?**.?  ,t°  ^^''^  secured  the  contract  for  erecting  the 
4th  School  for  $52,000. 

Sati  Antonio,  Tex. — It  Is  stated  that  the  Oblate 
Fathers,  of  this  city,  will  erect  on  Laurel  Heights, 
north  of  the  city,  a  theological  seminary,  to  cost 
about  $75,000. 

Bloomington,  Ind. — Bids  will  be  received  until 
Sept.  3  by  the  Bd.  of  Trus.  of  the  Indiana  State 
Univ.  for  the  following  work  In  new  Science  Hall  in 
said  University ;  Furnishing  material  and  Installing 
plumbing  and  gas  fitting,  also  separate  bids  for  heat- 
ing and  for  additional  boilers  and  other  connections, 
fittings,  labor  and  material  relating  thereto.  John 
W.  Cravens,  Secy. 

Hastings,  X.  Y. — The  lowest  bid  opened  by  the  Bd. 
of  Educ,  Aug.  15,  for  erecting  a  brick  school  on 
Farragut  Road,  Is  stated  to  have  been  submitted  by 
Robt.   L.   Stewart,   for  $42,975. 
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raii-flciU,  la. — The  Parsons  College  ' Is.  repotted  to 
have  been  destroyed  by  fire  Aug.  19.  ■     • 

Buftalo,  N.  Y. — Bids  are  wanted  Sept.  2  for  ven- 
tilating and  heating  Lafayette  Ulgh  School,  J'rancis 
G.   Ward,  Comr.  of   Pub.   Wks. 

New  York,  N.  Y. — The  following  bids  were  opened 
Aug.  15  by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs., 
Dept.  of  Educ,  for  the  general  construction  oh  School 
65.  Boro.  of  Bronx  :  Thos.  Dwyer,  $188,000  ;  take  A. 
Burke,  401  \V.   59th  St.,  $181,750. 

For  general  construction  of  School  110,  Boro.  of 
Manhattan  :  I'atk.  Sullivan.  389  Broome  St.,  $2^26,000  ; 
Wm.  &  Thos.  I.amb,  $239,891. 

For  sanitary  work,  Morris  High  School,  Boro. 
Bronx:  Kirchhoff  &  Brown,  160  E.'  82d  St.,  $36,350i 
Jas.  Fay,  205  E.  51st  St.,  $35,545;  Edw.  J.  Renehan, 
$36,000. 

For  sanitary  work  (contract  No.  2),  New  High 
School  of  Commerce,  Boro.  of  Manhattan  :  Klrcbbofif 
&  Brown,  $29,735;  Jas.  Fay,  $30,640;  Edw.  J.  Kene- 
han,  $31,300. 

For  installing  electric  light  wiring,  etc.,  Morris  High 
School :  Fredk.  Pearce,  18  Rose  St..  $28,886 ;  Com- 
mercial Const.  Co.,  $29,350 ;  ,T.  Fred.  Jackson,  $29,- 
995 

For  Installing  electric  elevators,  Wadleigh  High 
School,  Boro.  of  Manhattan  :  Otis  Elevator  Co.,  $10,- 
850. 

Brooklyn,  N.  Y. — The  following  bids  were  opened 
Aug.  15  by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.. 
Dept.  of  Educ,  New  York  City:  Erecting  new  build- 
ing, etc.,  School  91,  Boro.  of  Brooklyn  :  Francis  Sul- 
livan, $38,900;  Thos.  Dwyer,  $65,250;  Peter  Cleary, 
$66,000  ;  George  Hiidebrand,  $67,581 ;  Rutan  &  Hen- 
nlngham,  $61,667 ;  Chris.  J.  Kenny,  $63,800 ;  I^atk. 
Sullivan,  $61,000. 

For  erecting  school  130,  Boro.  Brooklyn  :  John  H. 
Goetschlus.  $125,500;  Patk.  Sullivan,  $132,000  ;  Peter 
Cleary,  $115,983 ;  Rutan  &  Hennlngham,  Manhattan 
Ave.  near  Conselyea  St.,  $111,805;  Wm.  &  Thos. 
Lamb,   $121,413.  • 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

North  Adams,  Mass. — -Bids  are  wanted  Sept.  10  for 
the  collection  and  disposal  of  garbage  for  a  period  of 
5  years  from  Nov.  1,  1902.  J.  (J.  Irwin,  Clk.  lid.  of 
Health. 

Homestead,  Pa. — See  "Water.'" 

Oakland,  Cal. — The  Merchants'  Exchange  has  adopt- 
ed resolutions  favorable  to  the  erection  of  a  garbage 
crematory. 

Vtica,  A'.  Y.- — Local  papers  state  that  the  contract 
for  the  removal  of  ashes  and  rubbish  and  for  the 
sweeping  of  paved  streets  In  Utica  expires  in  Oct.,  and 
that  the  City  Engr.  has  prepared  new  specifications  for 
both  classes  of  work. 

GOVERNMENT  WORK. 

Philadelphia,  Pa. — Bids  are  wantpd  at  the  Bureau 
of  Supplies  &  Accounts,  Navy  Dept.,  Washington,  D. 
C,  until  Aug.  26  for  furnishing  at  the  League  Island 
Navy  Yard  a  quantity  of  boiler :  tubes,  electrical-  sup- 
plies, pipe  fittings,  etc.  A.  S.  Kenny,  Paymaster  Gen., 
U.  S.  N. 

Duluth,  Minn. — Bids  are  wanted  Aug.  30,  for  con- 
necting Presque  Isle  breakwater  with  tn^  shore,  .Mar- 
quette Bay,  Mich.  Capt.  D.  D.  •  Galljiird,  Corps,  of 
Engrs.,  U.  S.   A.  .•'.'      i  ■,■■■..      ■ 

Navajo  Agency,  New  Mex.^^Bids  are  wanted  'Sept, 
11  at  the  Dept.  of  Interior,  Office  of  Indian  Affairs, 
Washington,  D.  C,  for  constructing  &'  water  system 
at  the  Navajo  Agency  school.     W.  A.   Jones,  Comr. 

Chicago,  III. — Bids  are  wanted  Sept.  24  at  the 
Treasury  Dept.,  Washington,  D.  C;  for  the  Interior 
finish  and  completion  of  the  Post  Office  at  Chicago: 
Henry  Ives  Cobb.  Archt.,  V.  S,  Gov:  Bldg.  at  Chicago, 
Treasury  Dept.,  Washington.  , 

Newport,  A'.  /. — Bids  are  w'anted  at  thi  Bureau  of 
Supplies  &  Accounts,  Navy  Dept.,  Washington,  D.  C. 
until  Aug.  26  for  furnishing,  at  Naval  Training  Sta-. 
tion,  labor  and  material  for  bulldlhg  auditorium,  lay- 
ing pavements,  completing  breakwater  .and  .extending, 
aea  waU.     A.  S.  Kenny,  Paymaster.'Gen.,  IJ..S.,Navy., 

Cleveland,  O. — Bids  were  opened  Ang.  15  by.  SlaJ. 
Dan  C.  Kingman,  Corps  of  Engrs..  U.  S,  A.,  for.dredgr 
Ing  In  Cleveland  Harbor,  and  the  bid  of  L.  P.  &  J.  A. 
Smith  Co.,  Cleveland  (lowest  bidders),  whicli  .was  as. 
follows,  was  recommended  for  award:  18V4  Cts.  per 
cu.  yd.  for  approximately  200,000  Qu.  yds.  o(  work  to, 
be  done ;  board  of  Inspectors  per .  day,  per.  man,  50. 
cte. ;  total,  $37,000.  ...;...;.,..:• 

Erie  Harbor,  Pa. — Maj.  T:  W;-8yifi<m»,: Corps  of 
Engrs.,  U.  S.  A.,  Buffalo,  N.  Y..  writes  that  the  lowest 
bid  received  Aug.  15  for  dredging  and  construction 
work  at  Erie  Harbor,  pa.,  was  from  ths  Buffalo 
Dredging  Co.,  Buffalo,  at  $147,726.:  The  award  of 
contract  has  not  yet  been  approved  by  the  Ch.  of 
Engrs. 

Ft.  MoKinley,  Me. — Capt.  A.  W.  Yates,  Q.  M.  L'. 
S.  A.,  Portland,  Me.,  writes  that  all  bids  received 
Aug.  4  for  the  construction  pf  a,  sewer  system,  at  Ft. 
McKlnley  has  been  rejected,  and  that-  new  bids  will 
be  asked. 

Venver,  Colo. — The  only  bid  received  Aug.  19  at  the 

Treasury  Dept.,  Washington,  D.   C.,   for  safety  vaults 

and  vault  doors  at  the  U.  S.  Mint.  Denver,  was  from 

the  York  Safe  &  Lock  Co.,  York,  Pa.,  at  $88,660  and 

'$93,660. 

St.  Louis,  Mo.— Bids  will  be  received  by  Capt.  W:  C. 
R.  Colquhoun,  Depot  Q.  M.,  until  Sept:  20  for  repairing 
the  government  roadway  leading  from  Spr^igfield, 
Mo.,  tb  the  National  Cemetery,  .    ..  ;    .  .'     .    '. 

St.  Louis.  Mo. — Bids  are  wanted  Sept;  10  tor  an  iron 
fence,  artificial  stone  sidewalks,  etc:,  for.  the  U.  S. 
Marine  Hospital  at  St.  Louis.  Specifications  may  be 
obtained  from  Jas.  S.  Gassaway,  Surgeon,  P,  B,  &  M, 
H.  S.   (Custodian).  ..;.:;. 

Bottbn,  Mass. — Bids  are  wanted  Aug.  30  tor  repairs 
to  plnlnblng  In  the  U.  S.  Marine  Hospital  9t  Boston. 
R.  M/  Woodward,  Surgeon,  P.  H.  &  M.  H.  S.,  Cus-. 
todlan. 


■  Charleston,  8.  0.— Bids  will  be  received  at  the  Bu- 
reaa  of  Yards  &  Docks,  Navj;  Dept.,  Washington,  D. 
C,  until  Oct.  11  for  constructing  a  concrete  and  gran- 
ite drydock,  exclusive  of  pumping  plant  and  caisson, 
at  the  Navy  Yard,  Charleston.  Authorized  cost  of 
entire  work,  $1,250,000.  Mordecal  T.  Endlcott,  Ch. 
of  Bureau. 

New  York,  N.  Y. — ^Blds  are  wanted  Sept.  8  for  re- 
palrlng^dikes  at  Saugertles.  Col.  S.  M.  Mansfield, 
(.'orps  Engrs.,  U.  S.  A. 

■  New  York,  N.  Y. — The  following  bids  opened  Aug. 
14  by  Col.  S.  M.  Mansfield,  Corps  of  Engrs.,  U.  S.  A., 
for  dredging  in  Harlem  River,  have  both  been  re- 
jected :  Morris  &  Cummlngs  Dredging  Co.,  N.  Y.  City, 
Section  No.  1,  10,000  cu.  yds.  at  34.4  cts.  per  cu.  yd. ; 
Section  No.  2,  250,000  cu.  yds.  at  30.4  cts. ;  R.  G. 
I'ackard  Co.,  N.  Y.  City,  Section  No.  2,  at  32  cts. 

ji'ergua  Falls,  Minn. — The  following  bids  were  opened 
Aug.  IS.  at  the  Treasury  Dept.,  Washington,  D.  C.,  for 
the  construction  (except  heating  apparatus,  electric 
wiring  and  conduits)  of  the  U.  S.  Court  House  and 
Post  Office  at  Fergus  Falls  :  J.  W.  Miller,  St.  Paul, 
*Ui,;ibO.  <>u;i.U2i)  and  $62,533;  Lowenston  Bros.,  Fer- 

fus  Fails,  $69,827  ;  Congress  Const.  Co.,  Chicago,  111., 
67,542. 

Denver,  Colo. — The  following  bids  were  opened  Aug. 
12  at  the  Treasury  Dept.,  Washington,  D.  C,  for  the 
completion  (except  certain  steel  vaults,  plumbing,  ele- 
vators, heating  apparatus,  electric  wiring  and  con- 
duits) of  the  U.  S.  Mint  at  Denver :  A.  B.  Stan- 
nard.  New  York  City,  $217,622;  J.  A.  McGonlgle, 
Leavenworth,  Kan.,  $213,432;  Simpson  &  Toogood, 
Denver,  $217,900;  Congress  Const.  Co.,  Chicago,  111., 
$227,326;  P.  N.  Hennessy,   St.  Paul,  Minn.,  $228,900. 

Milwaukee,  Wis. — MaJ.  J.  G.  Warren,  Corps  of 
Engrs.,  U.  S.  A.,  writes  that  the  following  bids  were 
opened  Aug.  15  for  dredging  Green  Bay  Harbor,  Wis., 
800,000  cu.  yds.:  A,  Duluth  Dredge  &  Dock  Co.,  Du- 
luth, Minn,,  14  cts.  per  cu.  yd.  ;  B,  Lydon  &  Drews 
Co.,  Chicago,  111.,  15  cts. ;  I'  Saml.  O.  Dixon,  Mil- 
waukee. Wis.,  12  cts. ;  D,  Butralo  Dredging  Co..  Buf- 
falo, N,  T.,  17  cts.;  E,  FltzSlmons  &  Connell  Co., 
Chicago,  111.,  15  cts. 

Bids  opened  at  the  same  time  for  dredging  Me- 
nominee Harbor  and  Klver  In  Mich,  and  Wis.  were  as 
follows  :  a,  price  per  cu.  yd.  for  200,000  cu.  yds.  sand, 
clay,  mud,  etc. ;  b,  20,000  cu.  yds.  boulders  and  hard- 
pan  :  A,  a  12.9  cts.,  b  48  cts. ;  B,  a  15  cts.,  6  68  cts. ; 
C,  a  14%  cts.,  6  52  cts. ;  D,  a  17  cts.,  b  70  cts. ;  E, 
a  16  cts.,  6  60  cts. 

Cleveland,  O. — The  following  bids  were  opened  Aug. 
14  by  MaJ.  Dan  C.  Kingman,  Corps  of  Engrs.,  U.  S.  A., 
for  improving  Sandusky  Harbor.  O.,  by  dredging :  a. 
Outer  bar.  120,000  cu.  yds. ;  6,  Straight  channel,  200,- 
000  cu.  yds. ;  c.  Main  dock,  50,000  cu.  yds. ;  d.  West 
dock,  40,000  cu.  yds. ;  e.  Dock  channel  rock,  5,000  cu. 
yds. ;  /,  Board  of  inspector,  per  day  ;  g,  total :  W.  A. 
McGlllis  &  Co.,  Cleveland,  a  25  cts.,  6  14  cts,.  c  16  cts., 
d  28  cts.,  e  $6.15,  f  48  cts.,  g  $107,950  ;  Lydon  &  Drews 
Co.,  Chicago,  III.,  o  24  cts.,  6  16  cts.,  c  20  cts.,  d  20 
cts,,  e  $7.50,  f  50  cts.,  g  $116,300;  Daly  &  Uannan 
Dredging  Co.,  Ogdensburg,  N.  Y.,  a  23  cts.,  b  14  cts., 
a  1.6  cts.,  d  36  cts.,  e  $6.25,  /  $1,  o  $109,250:  Jas. 
Pryor,  Houghton,  Mich.,  o  23  cts.,  6  13  cts.,  c  23  cts., 
d  40  cts.,  e  $6.75,  f  50  cts.,  g  $114,850 ;  Bufl'alo 
Dredging  Co.,  BuflCalo,  N.  Y.,  o  20  cts.,  b  20  cts.,  c  20 
cts.,  d  20  cts.,  e  $8,  /  50  cts.,  g  $122,000 ;  G.  ii.  Brey- 
mann  &  Bros.,  Toledo,  O.,  o  24  cts.,  6  12%  cts.,  c  18 
cts.,  d  30  cts.,  e  $6,  (  50  cts.,  g  $105,550;  FltzSlm- 
ons &  Connell  Co.,  Chicago,  111.,  a  23  cts..  b  15%  cts., 
0  18  cts.,  d  40  cts.,  e  $7!7o,  /  60  cts.,  g  $122,350 :  L. 
p.  &  J.  A^  Smith  Co.,  Cleveland,  a  28  cts.,  b  14  cts., 
c  22  cts.,  d  40  cts.,  V  $7.25,  ;  50  cts.,  g  $124,850. 
All    recommended  for  rejection  owing  to  high  prices. 

MISCELLANEOUS. 

Syracuse,  N.  Y. — Bids  are  wanted  Sipt.  2  for  im- 
proving Onondaga  Creek,  In  aceordauc"  with  plans 
and  specification  on  file  in  the  office  of  City  Engr. 
Frank  J.  Sohnauber,  which  call  for  43,500  cu.  yds.  of 
excavatiou,  800  cu.  yds.  of  embankment,  1,000  cu. 
yds.  of  masonry,  250  cu.  yds.  of  concrete,  bailing  and 
draining,  and  2  acres  of  cleaning  and  grubbing.  Wm. 
H.   Jones,  City  Clk.    . 

Philadelphia,    Pa. — See   "Electric    Italhvnys." 

OrHli<i.  Out. — Bids  are  wanted  Sept.  10  for  con- 
structing a  wharf  In  the  Park,  In  this  city.  Fred 
Gellnas.   Secy.  Dept    Pub.  Wks..  Ottawa. 

.St.  Peters,  P.  H.  I. — Bids  are  wanted  Sept.  8  for 
constructing  a  new  block  at  outer  end  of  breakwater 
at  St.  Peters.  Fred.  Gellnas,  Secy.  Bd.  Pub.  Wks., 
Ottawa.  Ont. ;  J.  B.  Began,  Res.  Engr.,  Charlotte- 
town,  P.  E.  I. 

Albany,  .V.  1'. — I'.ids  will  be  received  by  Chas.  S. 
Boyd.  State  Supt.  I»ub.  Wks.,  until  Sept.  2  for  dredg- 
ing inlet  to  Cayuga  Lake  a-nd  repairing  State  pier  at 
mouth  of  .such  inlet  :  for  coustriirting  i-i't!iiiiing  w-allK. 
sjdewaiks  and  curb  at  approach  to  bridge  over  Erie 
Oanal.  Watervllet,  and  for  rebuilding  vertical  and 
slope  walls,  and  excavating  channel  of  Dry  River,  In 
said  city:  for  repairing  a-nd  improving  Castorland 
dike,  between  main  shore  near  Castorland  depot,  and 
bridge  crossing  Black  River  in  Denmark,  Lewis  Co.; 
(or  repairing  dikes  and  banks  of  Chemung  River  in 
Elinlra;  for  providing,  drainage  for  purpose  of  cou- 
lUu-tiug  waters  of  Wasiiiigtoli  nliil  (Vinetei-y  ereeks 
In  Geneva,  from  a  point  beyond  termini  of  said 
creeks,  through  towing  paths  extended  of  Cayuga 
and  Seneca  Canal;  for  the  extension  of  the  towing 
path  of  Cayuga  and  Seneca  Canal  from  its  former 
termiuns.  soutnerly  along  the  west  shore  of  Geneva 
harbor. 

Itichmund.  Va. — The  Street  Com.  has  passed  favor- 
ably upon  the  plans  of  the  City  Engr.  for  the  pro- 
posed straightening  of  Shockoe  Creek  at  the  foot  of 
2d  St.     Estimated  cost,  $25,000. 

Galveston.  Tex. — Local  press  reports  state  that  the 
following  bids  were  opened  by  the  County  Comrs. 
on  Aug.  11  for  the  construction  of  a  sea  wall :  I. 
Heffron.  Galveston,  $1,068,066:  Parker- Washington 
Co..  San  Antonio.  Tex.,  $1,124,022  :  John  W.  O'Rourke. 
Denver.  Colo.,  $1.258.425 ;  B.  Lantry  Sons.  Stronj; 
City,  Kan..  $1,260.937 ;  J.  W.  Thompson.  St.  Louis. 
Mo..  $1,269,054;  Geo.  W.  Catt.  New  York.  $1,305,819: 
R.  S.  Van  Sant,  St.  Louis.  Mo..  $1,330,771. 

Baltimore,  Md. — The  Baltimore  &  Ohio  R.  R.  has 
made  application  to  the  Harbor  Bd.  for  permission  to 
build  a  pier.  860x160  ft.,  which  Is  to  be  used  by  the 
North  German  Lloyd  Steamship  Co. 


New  Orleans,  La. — Bids  wilt  be  received  b>-  11.  It. 
Speed,  Secy.  Bd.  of  State  Engrs.,  until  Aug.  28,  for 
about  200,000  en.  yds.  of  levee  work  on  Fulton  Lake 
levee.  In  Desha  County,  Ark. 

At-ic  Orleans,  La. — The  lid.  of  Port  Comrs.  has  in- 
structed its  Engr.  to  prepare  pla-ns  and  speciflcatlong 
for  the  erection  of  steel  sheds  along  the  river  front 
at  Market  and  Orange  Sts.,  Picayune  tier  and  Clo- 
uet  St. 

NEW    INDUSTRIAL    PLANT3. 

E.  Rothrock,  Wellington,  Kaus.,  is  secretary  of  a 
company  which  will  put  up  a  400-bbl.  flour  mill  for 
which  a  225-H.-P.  engine  and  two  6xl6-ft  hollers  are 
needed. 

Parke,  Davis  &  Co.,  Detroit,  are  making  large  ad- 
ditions to  their  electrical  and  steam  plant  under  the 
direction  of  Geo.  W.  Scott,  consulting  engineer,  The 
Rookery,  Chicago. 

Chief  Engr.  W.  J.  Harahau,  of  the  Illinois  Central 
It.  K.,  states  that  the  capacity  of  the  power  plant 
for  the  Memphis,  Tenn.,  shops  has  not  been  deter- 
mined. The  plan  of  the  shops  shows  a  101x24;i-(t. 
car  repair  shop,  a  104xl55-ft.  mill  and  carpenter  shop, 
a  104xl01-ft.  blacksmith  and  tank  shop  and  a  104xlS2- 
ft.  machine  shop. 

Pres.  W.  L.  Durst,  of  the  Greenwood,  S.  C,  Cot- 
ton Mill,  states  that  it  is  proposed  to  erect  a  second 
mill  with  10,000  spindles. 

The  Missouri  Furniture  Co.,  1427  Sarsfield  Place, 
St.  Louis,  will  put  up  a  6-story  60xl27M..-ft.  wood- 
working shop  with  a  150-H.-I'.  jiower  plant.  Uerhart 
Becker,  architect. 

Margollus  &  Co.,  Norfolk,  Va.,  will  put  up  a  75x175- 
tt.  plant,  for  which  a  75-H.-P.  engine  and  lOO-H.-P. 
boiler  will  be  required. 

Pres.  J.  B.  Sale,  of  the  Louisville  &  Portsmouth 
Fire  Brick  Co.,  Louisville,  Ky.,  states  that  the  power 
plant  for  its  30.000  brick  plant  has  not  been  ordered 
yet. 

The  Detroit,  Mich.,  Shipbuilding  Co.  will  put  up 
a  75xl51-ft.  foundry  with  two  20-ton  cupolas  and  a 
40-ton  and  a  15-ton  traveling  electric  crane. 

A.  H.  Miller,  Lewlston,  N.  Y.,  Is  erecting  a. two- 
story  40xl25-ft.  concrete  cold-storage  building,  for 
which  the  power  plant  has  not  been  ordered. 

The  West  Coast  Mfg.  &  Inv.  Co.,  Ballard,  Wa-sh., 
will,  rebuild  Its  burned  plant;  capacity,  75,000  ft. 
lumber  and  250,000  shingles.  ,; 

The  Indianapolis,  Ind.,  Abattoir  Co.  will  build  aa 
addition  to  its  packing  house  next  fail  or  spring,  but 
plans  are  not  yet  completed. 

The  Crescent  City  Stock  Yard  &  Slaughter  Bouse 
Co.,  New  Orleans,  contemplates  adding  to  its  plant, 
but  the  plans  are  still  Incomplete. 

E.  P.  Simpson,  The  Haddock  Inn,  Toccoa  Falls, 
Ga.,  win  buy  a  10-ton  Ice  plant  for  the  Farmers'  Cot- 
ton Oil  &  Fertilizer  Co..  "roccoa  Falls;  electric  power 
from  a  local  plant  will  be  used. 

Otto  C.  Wolf,  1025  Arch  St.,  Philadelphia,  Is  de- 
signing for  the  Rosenegk  Brewing  Co.,  Baltimore,  a' 
3-story  45x90-ft.  stock  house,  a  2-story  40x60-ft.  bot-: 
tllng  house  and  a  2-story  20-x;M-ft.  office;  a  lOO-toii' 
refrigerating  machine  will  be  installed. 

The  Wray-Austln  Machinery  Co.,  Detroit,  Is  erect- 
ing a  temporary  45xl50-ft.  shop  for  which  a  SO-H.-P. 
power  plant  will  be  installed.  /       . 

ITrank  S.  Betz  &  Co.,  Chicago,  are  putting  up '8. 
building  with  58,000  sq.  ft.  of  floor  space  for  main}-: 
facturing  surgical  instruments  and  will  use  small- 
electrlc  motors  for  power. 

The  Crown  Paper  Co.,  San  Francisco,  Cal.,  will 
build  a  new  wood  pulp  plant,  for  which  about  1,00©. 
H.-P.  will  be  required;  tne  plans  are  still  unfinished..: 

The  Coldwater,  Mo.,  Milling  Co.  will  put  up  a' 
40-bbl.  mill  next  month,  for  which  macbuiery  nas' 
not    yet    been    ordered. 

BUSINESS  NOTES. 

The  Otis  Elevator  Co.  reported  on  Aug.  15  that 
it  closed  Orders  for  40  hydraulic  passenger  elevators 
for  New  York  office  buildings  during  the  past  week, 
and  for  51  electric  elevators  for  the  same  city. 

C.  W.  Mouch,  of  the  Indiana  Rolling  Mill  Co.,  New 
Castle,  Ind.,  states  that  Its  main  building  Is  to  be 
70x200  ft.  Two  500-H.-P.  AIIls  engines  with  boilers 
have  been  ordered,  and  the  rolls  will  be  made  by  the 
Lewis   Foundry  &  Machine  Co.,   Pittsburg. 

Recent  sales  of  Westlnghouse  gas  engines  Include 
the  following  large  orders.  Philadelphia  Bureau  of 
Water,  eight  280-H.-P.  and  two  125-H.-P.,  to  be  di- 
rect connected  to  pumps  for  the  high-service  fire 
mains  described  In  this  paper  on  June  14;  Logan 
Natural  Gas  Co..  Lancaster,  O.,  a  650-H.-P.  driving 
a  gas  compressor:  Rlter-Conley  Mfg.  Co..  Leetsdale, 
Pa.,  two  .SOO-H.-P. ;  Winchester  Repeating  Arms  Co.,' 
New  Haven.  Conn.,  two  150-H.-P.  and  one  165-H.-P. 
using  producer  gas;  Bradford,  Pa..  Electric  Light  & 
Power  Co.,  a  250-H.-P..  being  a  repeat  order;  Penn 
.\merican  Glass  Co.,  Alexandria,  Ind.,  a  175-B.-P. 
direct  connected  to  generator;  LIpplncott  Glass  Co., 
Alexandria.  Ind..  an  85-H.-P.  Pittsburg  Plate  Glass 
Co.,  Ford  City,  Pa.,  five  of  85  H.-P. 

The  Steam  Boiler  Equipment  Co..  20  West  Bons- 
tou  St.,  New  York,  states  that  since  the  beginning 
of  the  present  diflicnlty  In  obtaining  anthracite  coal. 
It  has  installed  its  hydro-carbon  system  of  regulati-ng 
soft-coal  furnaces  In  hotels,  factories  and  office  build-- 
Ings  In  cities  where  smoke  inspection  is  rigid,  with 
satisfactory  results  in  all  cases. 

The  American  Bridge  &  Scraper  Co.  has  been  or- 
ganized by  George  Ntchol  and  associates  of  Ander- 
son, Ind..  who  have  bought  the  plant  of  the  North- 
western Scraper  Co.,  In  that  city. 

The  Saginaw,  Mich..  Sugar  Co..  the  Alma,  Mich., 
Sugar  Co.,  the  Lansing.  Mich.,  Sugar  Co.  and  the 
.\aoml  Coal  Co..  McKepsport,  Pa.,  are  to  Install  elec- 
tric power  plants  for  which  engines  have  been  or 
dered  from  the  Ball  Engine  Co..  Erie.  Pa.  Ball  en 
sines  for  lighting  purposes  have  been  sold  to  Col.  W. 
H.  Dewey.  Mampa,  Idaho,  and  to  the  Williams  Bros. 
Co.,  Detroit. 
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The  West  German  Portland  Cement  Co.  has  been 
Incorporated,  with  $l,00O.iiOO  capital  stock,  to  build 
works  In  Lima  township.  Washtenaw  County.  Mich. 
Linos  S.  Learch  and  Howard  C.  Miller,  of  Detroit, 
are  leading  stockholders. 

The  steam  loop  and  HoU;  gravity  return  system  Is 
being  Installed  In  a  large  number  of  power  plants 
at  present,  some  recent  orders  placed  with  Westing- 
house.  Church,  Kerr  &  Co..  coming  from  the  Merlilen, 
Comi..  Electric  Light  Co.;  the  Worcester,  Mass.,  Con- 
solidated Street  Ky.;  the  Columbus.  Buckeye  Lake  & 
Newark  Uy.,  Hebron:  the  Boston  &  Northern  St.  ity.. 
Lowell;  Boston  &  Worcester  St.  Rt.,  South  Framiiig- 
ham,  Mass.;  Rhode  Island  &  Suburban  Ry.,  Provl- 
denre ;  Uerkshlre  St.  Kv..  I'lttstield ;  IMiiladelpbia  & 
Heading  Ry.,  Reading;  Rockingham  Light  &  Power 
Co.,  Portsmouth,  N.  H.;  Michigan  Central  Rv.,  Jack- 
son, Mich.;  American  Smelting  &  Reflniug  Co., 
Mexico;  Chicago  Edison  Co.,  Chicago:  Armonr  & 
Co.,  Chicago;  American  Smelting  &  Relluing  Co., 
Leadrllle;  Atchison,  Topeka  &  Santa  Fe  Ry.,  Topeka; 
American  Cigar  Co.,  Richmond;  J.  B.  Stetson,  Phila- 
delphia: and  the  Lake  Shore  &  Michigan  Southern 
R.  K.,  Colllnswood,  O. 

The  Alberger  Condenser  Co.,  95  Liberty  St.,  New 
York,  has  contracted  to  furuish  the  Commonwealth 
Electric  Co.,  Chicago,  a  condensing  plant  to  operate 
with  a  7,500-H.-P.  turbine-generator.  It  will  be  of 
the  high-vacuum  type,  with  20,000  sq.  ft.  of  cooling 
surface,  and  will  require  a  pumping  plant  embracing 
a  dry  vacuum  pump  with  Corliss  vanres,  a  centrifu- 
gal circulating  pump,  a  hot  well  with  a  pump  driven 
by  a  Corliss  engine,  and  two  vertical  boiler  feed 
pamps. 

The  .\IIIs  Chalmers  Co.  reports  the  followlngsales  ot 
Heynolds-Corllsa  engines  during  July:  L.  T.  Williams 
&  Sons,  New  York,  a  22x-12-ln.:  G.  A.  Bergland,  Mil- 
waukee, a  20x4;;-in. ;  Rock  Plaster  Co.,  New  York, 
a  2'Jx42-in.  :  Madero  &  llincon  Gallardo,  Lagoa. 
Mex..  a  14x:il!  In.  ;  John  M.  Stone  Cotton  Mills. 
Starkvllle,    Miss.,   an  ■18x4$-ln. ;    Combination    Rubber 
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Sept.  16.  St.  Louis,  Mo Aug.  23 

Sept.  16.  Irvington,    N.   J Aug.  23 

Oct.  10.  Ridley    Park,    Pa Aug.  16 

Adv.,  Eng.  Record,  -Aug.   16. 
—    Progreso,  .Mex Aug.  23 


Vol.  46,  No.  8. 


.\ug.  27.  Boston 
Aug.  28    ■  ■ 
Aug.  29 
.\ug.  30, 
Aug.  30, 
Sept.    1 


BRIDGES. 

Mass 


Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 

Sept. 
Sept. 
Sept. 

Sept.  3 


Sept. 
Sept. 
Sept. 
Sept. 
Sept 


Aug.  23 

Marshall,    111 Aug.  28 

Indianapolis,  Ind Aug.    9 

I'ortland.  Ore Aug.  23 

Three   Rivers.    Mich Aug.  23 

LInueus,    .Mo Aug.  23 

Delphi,    Ind Aug.  23 

Armour,    S.    D Aug.    9 

Klandreau,   S.    D Aug.  23 

South  Valley,  N,  Y Aug.  23 

2.  San   Jose,   Cal Aug.  16 

3.  Aleiandrla,   S.   D Aug.  23 

3.  New  Brunswick,  N.  J Aug.  23 

3.  Appleton,   Wis Aug.  23 

Adv..  Eng,  Record.  Aug.  23. 

3.  Fowler.   Ind Aug.  23 

3.  I'arker.    S.    D Aug,    9 

3.  Substructure,  Chicago,   ill Jaly  19 

Adv.,  Eng.  Record.  July  10. 

Superstructure.  Chicago.   Ill July  19 

Adv.,  Eng.  Record,  July  19. 
5.  Milwaukee.  Wis Jqly  19 

8.  Belleville.  Ont Aug.  23 

9.  liloomlngton.    Neb Aug.  23 

9.  Caldwell.    Idaho    July  12 

10.  Catlettsburg.   Kv Aii»  &:t 


Sept. 
Sept. 

Sept. 
Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 
Sept. 
Sept. 


2-  Rapid  City,  S.  D Aug.    9 

2.  New  Orleans,  La Aug     9 

Adv.,  Eng.  Record,  Aug.  9  to  23. 

3.  Dredging,  Annapolis,  Md Aug.  16 

d.  Plumb  g  lab'atory,  Washington,  D.  C.Aug.  16 

Adv.,  Eng.  Record,  Aug.  16.  23. 
3.   Wiring  lab'atory.   Washington,  D.  C.Aug.  16 

Adv..  Eng.  Record,  Aug.  16,  23. 
3.  Dredging,  New  York,  N.  Y 

Adv..  Eng,  Record,  Aug.  16,  23. 
8.  Dam,  Charleston,  S.  C 

.\dv.,  Eng.  Record,  Aug.  16,  23. 

Post  Office,  Lockport,  N.  Y 

*"~     "        ~         ■  2,  9. 


« 


Aug. 

.  ..Aug.    2 

. . .  Aug.    2 


Sept.    8, 


Sept. 
Sept. 

Sept. 

Sept.  10 
Sept.  10. 
Sept.  10. 

Sept,  11 


Adv..  Eng.  Record,  Aug, 

Louisville,   Ky 

Bremerton,  Wash 

Tompklnsville,   N.   Y 

Adv.,  Eng.  Record,   Aug.  23, 

Iltg.  laboratory,  Washington 

Adv,,   Eng.  Record,   Aug.  23. 

8.   New  York,   N.  Y f 

8.  New  Orleans,  La 

.\dv.,  Eng.  Record,  Aug.  16,  23. 

9.  Htg.  P.  O.,  Elmlra,  N.  Y 

Adv..  Eng.  Record,  Aug.  16,  23. 

St.  ■  Louis,    Mo Aue  23 

Brooklyn,   N.  Y Aug  16 

Post  Office,  Annlston,  Ala '.  ."aoI'    2 

Adv.,  Eng.  Record,  Aug.  2,  9 

Water  supply,  Navajo  Agency,  N.  M.Aug  23 


..  .Aug.  16 

Aug.    2 

Aug.  23 

1).  C.  ..Aug.  28 


.Aug.  28 
.Aug.  16 

Aug.  16 


Sept.  13.   Mansfield, 


Oct.    1 


Adv.,  Eng, 
Castrovllle, 


urg,  Ky Aug.  ZH 

■  O-    ••■•  ■•••■•• Aug.  28 


Sept.  11.   WilmingtSS.-'Del.    .r:..rr:^'..^^-  -"auI  16 
Sept.  11.  Dredging  Baltimore  Harbor,    Md.  . '.  !  Aug!  16 


Record, 
Tex.    . 


Aug.  23. 


Aug. 
.Aug.  23 


.^dv.,  Eng.  Record.  Aug.  16,  23 
Sept.  11.  Dredging  Curtis  Bay,  Baltimore,  Md.Aug  16 
Eng.  Record,  Aug.  16.  23. 


Adv.. 


&  Belting  Co.,  Bloomfield,  N.  J.,  a  20x42-iu. ;  Sprlng- 
vllle  Mfg.  Co.,  Rockvllle,  Conn.,  a  14x36-in. ;.  Lldger- 
woofl_  Mfg._  Co.,     New     York,    an    18x36-ln. ;    Bruns- 


wlck-Balke-Collender  Co.,  Chicago,  a  26x48-ln.;  C.  A. 
McDonald,  Chicago,  two  tandem  compounds  14  and 
26x42-111.;  Keye  Bros.,  Argyle,  Minn.,  a  lOxSO-ta.;  Bar- 
net  &  Record  Co.,  Minneapolis,  a  20x42-ln.;  Cashier 
Mining  &  Milling  Co.,  Breckenrldge,  Colo.,  an  18x36- 
In. ;  McCormIck  Ilarvesting  Machine  Co.,  Chicago,  a 
16  and  32x36-ln.  vertical  compound;  Grlffln  Wheel 
Co.,  Chicago,  a  16x42-in.;  International  Paper  Co., 
New  York,  a  22x3«-ln. ;  New  Orleans  Ry.,  two  38  and 
80x60-in.  vertical  compounds.  The  month's  sales  also 
Incltided  several  large  blowing  engines,  two  large 
pumping  engines  and  a  pair  of  438-H.-P.  Sederholm 
boilers  for  a  working  pressure  of  150  lbs. 

The  Pittsburgh  Gage  &  Supply  Co.,  Pittsburg,  Pa., 
Is  overhauling  the  power  plant  of  the  Cadiz,  O., 
Electric  Light  &  Power  Co.  and  InBtaiiing  two  125- 
H.-P.  boilers.     The  company  Is  also  lustallTng  a  com- 

Blete  oll-llltering  system   for  the   Sleepy  Eye,   Minn., 
lining  Co. 

The  New  York  Continental  Jewell  Filtration  Co. 
tias  taishcd  installing  a  Alter  plant  in  the  new  build- 
ing of  the  New  York  Stock  Exchange,  one  at  St. 
Andrew's  Academy,  Ponghkeepsie,  N.  Y.,  and  one 
for  the  Beaver  Valley  Water  Co.,  Beaver  Falls,  Pa. 
A  contract  has  been  lust  closed  for  a  plant  for  the 
new  \.  U.  C.  A.  building  In  New  York. 

PROPOSALS  OPEN. 

Bids                                                                             See  Eng. 
Close.                        WATER  WORKS.  Record. 

Aug.  28.  New  London,   Wis Aug.  16 

Adv.,  Eng.  Record,  Aug.  16. 
Aug.  28.  Danville,   III Aug.    2 

Adv.,  Eng.  Record,  Aug.  2  to  23. 

Aug.  29.  Eedfleld,  8.  D Aug.    9 

Sept.    1.   Pipe,  Mt.  Sterling,  111 Aug.  23 

Sept.    1.  Hawkesbury.    Ont Aug.  23 

Sept    1.  Engine,  Kansas  City,   Mo Aug.  16 

B^t.    1.  Mendota.    Ill Aug.  16 

Sept.    1.  Dam,   Ithaca,   N.   Y Aug.  16 

Adv.,  Eng.  Record,  Aug.  16,  23. 
Sept.    2.  Portsmouth,   O .Aug.  16 

Adv.,  Eng.  Record,  Aug.  10,  23. 

Sept.    4.  New  York,  N.  Y .Aug.  23 

Sept.    4.  Farmlngton,  Mo Aug.    9 

Adv..  Eng.  Record,  Aug.  9,  IC, 
Sept.    5.   Engine  and  boiler,  Milwaukee,  Wis. .  .July  19 
Sept.    6.  Plpea,  Washington,  D.  C Aug.    9 

Adv.,  Eng.  Record,  Aug.  0. 
Sept    6.  Gates,  valves,  Washington,  D.  C Aug.    2 

Adv.,  Eng.  Record,  Aug.  2. 

Sept    8.  Los  Angeles,  Cal Aug  16 

Sept    9.  Houma,    La An|     9 

Adv.,  Eng.  Record,  Aug.  23. 
Sept  10.  Reservoir  dike.  Paterson,  N.  J Aug.  23 

Adv.,  Eng.  Record.  Aug.  23. 

Sept  11.  Navajo  Agency,  New,  Mex Aug.  23 

Dee    1.  Pamps,  Begutn,  Tex July  26 

SBWBRAGB  AND   SEWAGE   DISPOSAL. 

Aug.  26.  Hammond,   Ind .  Aue  2.1 

Aug  27.  Brooklyn,  N.  Y : .     Aug  23 

Ang.  28.  Gothrle,    Okla.   Ter Aui  23 

Aug.  28.  Mobile,    Ala    Aug  lo 

„_    Adv.,  Eng.   Record,  Aug.   16. 

Aug.  29.  Geneva,  O aub     •> 

Ang.  30.  Pittsburg,  Pa '    Aug  23 

AugSO.  Dallas  City,   Ore Aug  23 

Aug  30.  Monmouth,    III Aug  2^ 

Adv.,  Eng.  Record,  Aug.  23.  ' 

Aug  30.  West  Carthage.  N.  Y Aug  Ifi 

„„    Adv..  Eng.  Record,  Aug.  16,  23. 

Aug.  30.   Washington.  D.   C . . .  .  Aub     0 

Adv.,  Eng  Record,  Aug.  »  "' 

Sept    1,  White  Plains,  N.  Y..* Aue  2't 

Sept    2.  South    Bend,   Ind Aue  16 

gsjt  2.i?:.in'e^.gn'."';.^°«:/«-23: *•  ^ 

Sept    8.  Harrl,burg.   Pa ...y. aSI '  2? 

.     .     ,    Adv,   Eng,  Record.  Ang  28.  ■    •  ""S  -io 

Sept    3.  Athol.    Mass : .  Aiiir  1« 

„  Adv.  Eng  Record,  Ang  16.     '^"g  l« 

Sept.    6.  ChampalSn,    III.    .•....• Aug  23 

Sept    8.  LakewooS,  O Aue  IR 

Sept    9.  Oshkosh.   Wis Aue  M 

Sept  10.  Salem,  0 .    .        ! Auf  v^ 

Sept  10.  AllUnce,   O ^Sa  H 

Sept.  13.  Washington^  D.   C Ane  ii 

Adv.,   Eng   kecord,  Ang  23.    Aug.  ^3 


PAVING  AND  ROADMAKING. 

Aug.  25.   St.    Clair,    Mich 

Aug.  26.  Windsor  Locks,   Conn 

Aug.  26.   Marshalltown,    la 

.\ug.  26.  Boston,   Mass 

Aug.  27.   Hoboken,  N.  J 

Aug.  27.  Terre   Haute,  Ind 

Aug.  28.  Wheeling,    W.   Va 

Aug.  28.  Wheatland.  la 

Long  Island  City 


Aug.  28. 
Aug.  28. 

Aug.  28. 
Aug.  28. 
Aug.  29. 


Aug.  23 
Aug.  23 

Aug.  23 

Aug.  23 

Aug.  16 

Aug.  16 

Aug.  23 

Aug.  23 

^lobTle.    Ala     Aug.  16 

-Adv.,  Eng.  Record,  .Aug.  10,  2:t, 

New  York,  N.   Y Aug  16 

Dea  Moines,    la Aug     9 

Troy,  N.  Y Aug.  23 


N,  J.  .Aug    9 


Aug.  29.   Clinton,    la .- '    Aug  2't 

Aug  29.   Memphis,    Tenn '.    Aug'    ■■ 

Aug.  29.  Dayton,   O Aug 

Aug.  29.  Jeffersonvllle,    Ind 'auI 

Aug.  29.  Waukesha,    Wis Aui 

Aug.  29.  Cincinnati,   O AuI 

Aug.  29.  Memphis,  Tenn "Aug 

Alliance,  O     '.  .Aug  23 

I'lttHburg,  Pa Aug.  23 

Brooklvn,   Conn Aug  23 

Council   Bluffs,    la Aug  23 

North   Baltimore,    Md Aug.  16 

Aug.  16 
Ind Aug.  16 


Aug.  30 
Aug.  ;io 
Aug.  30. 
Sept.     1 
Sept. 
Sept. 
Sept. 
Sept 
Sept. 


Boston,    Mass .  Aue   IB 

^— -  ^Norfolk,  Va ..... .^  .  ^ 1 '. '.  Jufy  26 

Aug.  23 

Aug.  23 

.  ..  .Aug. 

....  Aug. 

. .  .Aug.  23 


9 


1.   Paoli,    Ind. 
1.  Terre  Haute, 


.  Aug.    2 
.Aug.  16 


Sept. 
Sept. 
Sept, 


Sept, 

Sept. 

Sept. 

Sept 

Sept. 

Sept. 

Sept. 

Sept.  8. 

Sept  10. 

Sept.  15. 

Sept.  20. 


1.  Niagara  Fails,  N 

2.  South  Bend,  Ind 

-Adv,,  Eng.  Record,  .Aug,  IH.  23 

3.  Brooklyn,    N.    Y Aue  23 

3.  Chlco,  Cal ■  Aug  23 

3.  Leavenworth.    Kan Aug  23 

Adv.,  Eng.  Record.  Aug,  2:!. 
3.  Terre  Haute,   Ind Aue  16 

3.  Toledo,    O ;  ]  Aug     9 

4.  Boston,  Mass '    Ane  21 

5.  Dayton,   O ;::."■    Aug  IB 

5.  WllUamsport,   Pa Aue  1 

6.  Hamilton.    O.    .  ^' 
8.  Chester,  W.  Va. 

Charlton,    la.    . 
Masslllon.   O.    .  . 

Toledo.  O 

St.   Louis,   Mo.  . 


Aug.  10 
Aug.  23 
..Aug.  23 
,.  .Aug.  16 
.  ..Aug.  23 
..Aug.  23 
.  .  Aug.  28 

POWER,  GAS  AND  ELECTRICITY. 

Aug.  25.  Wlnterset    la     Aue  23 

Aug  26.  Washington,   la Aug     9 

Aug  29.  Detroit  Mich jafy  26 

Sept.    2.  Baker  City,  Ore Aug  23 

Sept    3.  Elmlra,    .N.    Y Aug  23 

Sept.    5.  Columbus,  O.    " "  i  Aug  23 


Sept.  11.  Dredging,' etc..  New  York,  n!  Y Aug  16 

o     »  ,,    -^.''•.-  ^"i?-  Rec<"'<'.  Aug.  16,  23. 
Sept  11.  Wiring  P.  O.,  New  Brunswick, 

Adv.,  Eng.  Record.  Aug.  9.  16. 

Sept  11.   Htg.  P.  0.,  New  Brunswick,  N.  J Aug.    9 

.„    ^^^-^  Eng.  Record,  Aug.  9,  16. 
Sept.  13.   Bostc-    ^'-- 
Sept  13.  Dock, 

Adv.,  Eng,  Record,  Aug.  2,  9. 
Sept  lo.  Riprap,  etc.,  Philadelphia,  Pa. 
c,     .  ,,    -■^''^■'  *^°&  Record,   Aug.  23. 

Sept.  15.  Tampa.   Pla 

„     ,  „    Adv.,  Eng.  Record,  Aug.  23. 
Sept.  15.  Htg.  P.  0.,  Abilene,  Tex 

Adv.,  Eng.  Record,  Aug.  9.  16 
Sept  16.   Htg.  P,  O.,  Oakland,  Cal Aug     9 

Adv.,  Eng.  Record,  Aug.  9.  16, 
Sept.  17.  New  York,  N.  Y 

Adv.,  Eng.   Record.  Aug.   23. 
Sept  17.  Wiring  P.  O.,  Abilene.  Tex Aug     9 

Adv.,  Eng.  Record,  Aug.  9,  16. 
Sept  18.  Chicago,    III _  .  .' Aug  23 

Adv.,  Eng.  Record.  Aug.   23 

Sept  18.  Wiring  P.  O.,  Oakland.  Cal Aug     9 

„     ^  „      Adv.,  Eng.  Record,  Aug.  9,  16. 

Sept20.   St    Louis,    Mo ..  Aug  23 

Sept.  22.  Portland,  Me aSb  23 

Adv.,  Eng.  Record,  Aug.   23. 

Chicago,    HI Aug  23 

Indianapolis,  Ind ' '  ' "  aub  23 

Adv.,  Eng.  Record,  Aug,   23.                 ' 
Dry  dock,   Charleston,    S.    C Ang.  23 

BUILDINGS. 

Fire  Dept  bidg..  New  York,  N.  Y Aug  16 

_  Bank,  Denton,    Md Aug  16 

."8'  ?§■  Quarantine  station,  Galveston,  Tex.  .  .Aug.'    2 
Aug  26.   Pub.  bldg.,  Trenton,  N.  J.  . . . . 7  7. .  .Ang     2 

Library,    Hampton,    la Aug!  23 

City  Hall,  Muskegon  Heights.  Mich.. Aug.  16 
Quarantine  station,  Hoffman  Is..  N,  V.Aue  16 
Fire  Dept.  bldg..  New  York,  N.  V ,  . ,  .  Aug.  16' 

Armories,  New  York,  N.  Y Aug  23 

Hospital   bldg.,    Monson,  Mass Aug.  16 

School,    Cumberland,   Wis Aug  16 

Library.    Stillwater,   Minn Aug  23 

.    -  „„    School  bldg.,  Lancaster.  O Aug.  23 

Aug.  30.   Hospital,  Onlontown,  Pa Aub  23 

.Aug.  .30.  Church.   HlUsboro,   III '    Aug  23 

Aug.  30.   Bus,  bldg..  Portland,  Me Aug  23 

,"*•  ?9-  Library  plans.  Santa  Rosa.  Cal Aug  23 

Aug.  30.  Church,  Scotch  Rldee,  O Aui  16 

Aug  30.  Library,  Boulder,  (folo Aui'    " 

Aug  30.  School,   Kingman,   O '  Aue     <« 

Sept    1.  Jail,   Hazlehurst    Miss An?"  2.1 


Sept  24. 
Sept.  30. 

Oct  11. 


Aug  26. 
Aug  26. 


Aug  27. 
Aug  27. 
Aug.  28. 
Aug.  28. 
Aug.  29. 
Aug.  29. 
Aug.  29. 
Aug.  30. 
Aug.  30. 


Sept    8.  Amsterdam.  Holland   ...'.".'.'.'.'; Aub 

Sept.  11.  Memphis.   Tenn ',  .  iAug 
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Sept.  13.  Akron,  0 inS  'Jt 

~      -  Cheviot,  o '.•.•::.'::::;;  aSI:  it 


Sept.  17. 


.  Aug.  23 


Oct.    1.  Welser,    Idaho Anl' 2.1 

Oct.  15.  Chicago,  III .'.'.'.'Aug!  23 

GOVERNMENT    WORK. 

Aug.  25.  Harbor  work.  Savannah,  Ga .Aug     2 

«,    ^'l^'  E"8.  Record,  Aug.   2  to  23. 

Aug.  25.  Ft  Des  Moines,   la...: ......       Aug     2 

„_     A^^'  I''"g'  Record,  Aug.   2  to  23. 

Aug.  25.  Post  Office,  Ellsworth,  Me Aug     2 

„_    ^"J^  •  •^ng-  Record,  Aug.  2,  9. 

Aug.  25.  Ft  Riley,  Kan Aug     2 

A        o^    A'^y.  L  ''"B-  Record,  Aug.   2  to  23. 

Aug.  25.   Bulkhead,  Philadelphia,  Pa Aug     2 

,„    Adv.,  Eng.  Record,  Aug.   2  to  23. 
a"*^  o§-  JJ^^y  "*^'"'''  supplies,  Philadelphia,  Pa.  Aug.  23 

Aug.  26,   Newport,    R.   I Aue  23 

Aug  26.  Supplies.  Phoenix,  Ariz !  Aug!    9 

Aug  27.  Metal  lathing,  etc..  Washington.  D.  C.Aug     2 
A        o,    ii''^'-.  '^"K-   Record.  Ang.    2  to   23, 
Aug.  27.  Repair- steamer,  Pittsburg.  Pa..  Aug     2 

il^M  '..'^."S-.  Record,  Aug   2  to  23. 

Philadelphia,  Pa Aug     2 

Harbor  work,   Cleveland,   O '..'..Aub!    2 

Adv..  Eng.   Record.  Aug.   2  to  23 

Aug.  28.  Breakwater,  Cleveland,  O '        Aug     2 

Adv.,  Eng.  Record,  Aug.   2  to  23 
Aug.  28.  Vaults.  Washington,  D.C. . .  Aug    2 

00    ^^".^  ''"S    Record,  Aug.  2,  9. 

Aug.  28.  Ft   Strong.    Mass Aub     2 

Aug.  28.  Dredging.  Wheeling,  W.  Va 'aub     2 

o,^    i^?X^'  ^'"^-  Record,  Aug.   2  to  23. 
Aug.  29.  Ljght  fixtures,  St..  Clotid.  Minn Aug.    9 


Sept. 
Sept. 
Sept. 
Sept 
Sept 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept 
Sept 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 


Aug  28. 
Aug.  28. 


Sept.  6, 
Sept.  10 
Sept.  10, 
Sept.  12, 
Sept  12. 
Sept.  15. 
Sept  16. 
Oct  6. 
Oct.  7. 
Dec.    2. 


Hazlehurst    Miss Aug  23 

1.   Library,   Charlotte,   Mich Aug  23 

1.  Court  House.   Elba,  Ala Aug  23 

1.   Pub.  bide,,  Darlington.  Ind Aug.  23 

1.  School,    Manzanola,    Colo Aug  16 

1.  School  plans.  La  Salle.  Ill Aub'  16 

1.  School.   Westfleld,   Mass Anl'    » 

2.  Pub.    bldg.,   Mariposa,   Cal.. Aug.  23 

2.  Htg  school,  Buffalo.  N.  Y Aug  23 

2.  Schools.  Philadelphia.  Pa Aug  16 

2.  Court  House,  Kentland.    Ind Aug     9 

3.  Library,   Aurora.  Ill Aug  ''3 

3.   Plumb,  school,  Bloomlngton,  Ind Aug  23 

Bus,    bldg.,   Columbus,    Ga Aug  16 

School,    Ruthven,    la Aug  16 

Court  House.  Macleod.  N,   W.  Ter.  .    Aug  23 

Pub.  bldg.,  Brooklyn,  N.  Y Aug  23 

School.    Pardeevllle,    Wis Aug  23 

Hospital,  Cleveland,  O Aug  16 

Capitol.   Harrlsburg.    Pa Aug.    9 

Adv.,  Eng.  Record,   Ang.   16. 

Htg.  school,    Austin,  Tex Aug     ' 

Pub.  bldg.,   Brooklyn.   N.   Y Aug.  23 

Library.   Sheboygan.   Wis Aug.  16 

Court  House.  Ruston.  La Aug  23 

Church,   Beaumont.  Tex Aug  23 

School.  Cincinnati,  la Aug  23 

Pub.   bldg.,  Columbus.    O Aug  ''3 

City  Hall  plans.  Houston,  Tex Aug     9 

Court  House,   Miami.  Fla Aug  16 

Capitol  work,  St.  Paul.   Minn Aug.  16 


Aug.  28. 
Aug.  28. 
Aug.  28. 
Sept.  2. 
Sept.    2. 


MISCELLANEOUS. 

Levee,  New  Orleans.  La ... . 
Stone  wall.  New  Y'ork,  N,  Y, 
St  railway  work.  Cleveland. 
Creek  improv.,  Syracuse.  N. 
Albany.  N.  Y 


Sept    2.  St.  ry:  franchise.  Riverside,  Cal.  ..,!Aug.    9 
Sept    6.  Washington.    D.   C Ju5 

Aug.  29.   Light  fixtures;  6Vkaioosa,Ta. '.■;?!!!  !au|!    9       Sent     s'st^'i-e^ 


Aug  29.   Lliht  fixtures!   Joliet,  III.  7     .".'.•.•.'.•. !:aS|'    g       g|K'    i    S^./h'',  J[ 
^."«-?S-   f'W!  2"»''«8'    Hot  Springs.   Ark...! Aug    9       ^*'"'    *'  A4v     eIb 


Aug.  30.   Duluth,  Minn 
Aug.  .10.   Boston.    MnsB, 

Aug.  30.   Rock   Island.    Ill ' 

a     A     o    ^.^y-  ^'^^^  Record,  Aug.  9  to  '23, 
Sept.    2.  Bldg,  Johnson  City,  Tenn.  ,.  . 
Adv.,  Eng.  Record,  Aug.  9  to  23. 


.Aug.  23 

.  Aug.  23 

.  .  Aug.    9 

. .  Aug,    9 


Aug.  23 

Aug.  16 

O Aug.    9 

Y Aug  23 

.Aug.  23 

!,  mversioe,  tjai Aug.    9 

on^   D.   C July  19 

Eng.  Record,  July  19. 

'ers,  P    E.  I Aug.  23 

Q  -A     ^    f^r  '■y-  franchise,  Los  Angeles.   Cal.. Aug.  16 

gept    9.  El.  ry.  francliise.  Pasadena,  Cal Aug.  23 

Sept.  10.  Garb,   disposal,   N.    Adams,    Mass Aug.  23 

Sept.  10.   Wharf.  Orillia,  Ont Aug  23 

Sept  10.  Garb,  disposal,  Atlanta,  Ga AuS.  16 

Sept.  25.  Portland/^  Ore!    ! Aug  16 

Sept  80.  Harbor,  Port  Adelaide,  S.  A J^   t 


Aug.  30,  1902. 


THE   ENGINEERING   RECORD. 


193 


'THE    ENGINEERING    RECORD.  ment-gianted   monopoly  and   It   copyrights  its 

Volume    XLVI.,    Number    9.  publications.     It  makes  the  generous  announce- 

ment,  however,  that  "reprints  from  this  publl- 

TABLK  OF  LEADING  AKTICLES.  cation,  which  is  copyrighted,  may  be  made  on 

Patents  and  Ethic. . . ,  ^777 '. li.;!      ^nd'""'!  that  the  full  title  of  Paper,  name  of 

Constructiun  of  the  Lauchenseo  Dam.  (Illustrated)  19:i      .\uthor,  page  reference,   and  date  of  presenta- 
A  27  and  aO-Inch  Concrete  Sewer.    (Illustrated).  .    I'JG       fi„n    fr>   ♦!>«  a^^inf^,    o,«   „!„„„  "a  u      11 

The   New   Covered    Reservoir   at   Newton,    Mass.  "°"  ^O  the  Society,  are   given.       So  we  hastily 

(Illustrated)    ............. 197      mention  that  the  paper  is  entitled,  "Is  it  Un- 

Notes    Concerning   Koad   Constrnctiou 19S  1.        ,         ,  ,  . 

Heavy   Concrete  Arches.    (Illustrated) 199      proiessional  for  an  Engineer  to  Be  a  Patentee;" 

TS^%X'^!ii^^'c:Z,a'G^pi^ny-y,or\^..''"      t^e    author,    Mr.    Archibald    R.    Eidridge;    the 
(Illustrated)    .••.•••• 201      page,   314;    the   date  of  presentation,  April  16, 

I'ower  Plant  of   the   Pennsylvania   Kallroad  Sta-  ,,^„„      „,.i,    .,,,..,. 

tlou,   Pittsburg   203       1902.     With  this  libation  to  the  ethical  opinions 

^  i^ranc?'finuYt1-a'ied)^°!^^'..^'.''.°'.. ''.'..  *^"".?'.  204  °f  ^^"^  Society,  it  is  doubtless  safe  to  proceed. 
Lowering   a   Heavy   Foundation   iiiriler.      ( I'lius-  The  author   malies  this  assumption:    "Let  it 

trated)    205       ,  ,  ,   ,,  ... 

The  Mechanical  Plant  in  a  Newark  Department  "^  supposed,  and  the  supposition  is  within  the 

A  CoTplic*a"!oro"/ M^ater"  Righis: : ! :  l  [  1 1 1  i  i : !  i !  i  207  '^""""^  °f  ^°^^  Possibility  and  probability,  that 

an  eminent  engineer,  one  of  the  leading  lights 

The  Engineering   Record,  conducted  by  Henry   C.  of  the  profession,   should,    by  chance,   stumble 

Meyer,  is  published  every  Saturday  at  21  Park  Row,  „pon   ^   decided   improvement   in   egg-beaters." 

New    York.     Its   opmlous   on   technical   subjects   are  „,  .  ,  ... 

either  prepared  or  revised  by  specialists.  ^^'^  s°<^™^   verging  on  levity  in  pages  sacred 

Subscriptions  are  received  and  single  copies  sup-  to  deep  profundity,  but  much  must  be  excused 

piled  by  the   International   News  Company,   Breams  owing  to  the  author's  association  with  railroad 

Building,  Chancery  Lane,  London.  ^^^      ,,.j,ogg    regard     for    public    opinion    was 

The  subscription  rate  is  $5  a  year  for  the  United 

states.    Canada   and   Mexico,    and   $0  for  other   conn-  S'lmn^ed  up  in  Commodore  Vanderbllt's  famous 

tries  In   the   Postal   Union.     Remittances   should   be  remarli.     Arguing    from    his    assumption,    Mr. 

made  by  check.  New  York  draft  or  money  order  in  Eidridge    asserts    that    the    engineering    world 

favor  of  The  Engineering  Record.     No  responsibility  ^p^,^   ^^t   decry   his   patenting   the   invention. 
Is    assumed     for     payments    made    otherwise,     except  j    ii_         ,.,,..    ■ 

those   for   subscriptions   to    the   International    News  »"''  'hen  he  aslts  why  it  should  object  to  his 

Company.  taking  out  a  patent  on  an  improvement  in  roll- 

^^^=^^=^=^=^^^=^^^=^^^=^=^=^=^^^='^=  ing  rails,  or  in  a  steam  engine  valve,  or  in  a 

Patents  and  Ethics.  freight   car.     In    this    he   touches  the    exposed 

nerves  of  this  delicate  subject,  but,  strange  to 

From  the  time  the  American  Society  of  Civil  say.  in  all  the  discussion  of  the  question  there 

Engineers  began  its  task  of  "advancing  engin-  is   but  one  to   defend   the  old  position  of   the 

eering  knowledge  and   practice  and    maintain-  McAIpine  school,  that  a  patent  of  any  kind  is  a 

ing    a   high    professional    standard   among    its  thing  forbidden  the  civil  engineer, 
members,"  it  has  found  in  the  subject  of  ethics  Mr.  Eidridge  says:  "Others  may  sell  the  prod- 

an   inexhaustible    field    for   discussion.      Some-  ucts  of  their  mills  and  factories;   the  engineer 

times,   to   be   sure,    the   word   ethics    does   not  sells    the    products    of    his     trained     intellect, 

appear,   but  the   subject   matter   has   the  good  Wherefore   should    he   then    be   debarred   from 

old  tone,  just  the  same,  that  a  thing  of  straw  selling  those  products  to  the  best  advantage  to 

always    emits    when    well    punched.     For  in-  himself,    provided    always    that    they   are    sold 

stance,   the  number  of  times  the  members  of  openly  and  above  board,  and  not  sneaked  into 

this   excellent  if  somewhat   ponderous   organi-  a  piece  of  work  or  a  contract?"     That  there  is 

zation  have  landed  solidly  on  the  solar  plexus  no  "wherefore"  is  the  burden  of  his  subsequent 

of  "patenting  by  engineers"  cannot  be  enumer-  remarks,   and   Messrs.  Whinery  and  Hammatt 

ated.     If  mem'ory   does  not  fail,  in  the  manu-  endorse  his   statement.     To  these  views  there 

script  records  of  the  Society's  childhood  days,  is  only  Mr.  James  Owen  to  lift  up  the  standard 

when  professional  engineers  were  so  few  that  of  the  conservative  school.     In  his  opinion,  if 

a   plain   layman   might  well   think   the   Golden  an  engineer  in  professional  practice,  as  distinct 

Rule    could    cover    their    relations    and    have  from  salaried  or  manufacturing  work,  "acquires 

enough  good  cloth  left  to  hang  over  the  sides,  a  patent  and  uses  it  there  is  certainly  no  moral 

there  is   an  account  of  the  first  round  of  the  delinquency,  but  it   lowers  the   dignity  of  the 

still-unfinished  controversy.     The  late  William  profession  and  lowers   its  appreciation   by  the 

Jarvis  McAIpine,  one  of  the  leading  engineers  public  at  large," 

of  the  time  and  a  man  of  commanding  person-  Were  it  not  the  fag  end  of  summer  and  there- 
ality,  administered  the  castigation  on  this  oc-  fore  not  the  appropriate  season  for  unnecessary 
casion.  In  those  good  old  days,  when  person-  discussion  of  such  deep  subjects,  The  Bngineer- 
ality  counted  for  more  than  now,  the  mere  fact  ing  Record  would  feel  in  duty  bound  to  argue 
that  an  engineer  like  McAIpine  thought  one  some  of  the  statements  by  these  gentlemen, 
way  established  that  view  as  firmly  as  a  law  At  present,  however,  its  duty  is  done  in  point- 
of  nature  in  the  opinion  of  the  young  fry  who  ing  out  the  facts  above  mentioned.  This  jour- 
sat  at  the  feet  of  the  engineering  Gamaliel,  nal  has  spent  a  quarter  century  in  recording 
But  time  changes  ail  things  and  the  views  the  progress  of  engineering  practice.  In  its 
held  by  McAIpine,  Jervis,  Allen  and  Kirkwood  early  days  patenting  by  engineers  was  warmly 
were  abandoned  by  many  civil  engineers,  al-  discussed;  to-day,  Mr.  Whinery  says  it  needs 
though  others  still  held  to  the  tenets  of  their  more  discussion;  a  quarter  century  hence,  the 
fathers.  Sometimes,  to  be  sure,  one  of  the  old  arguments  will  still  furnish  copy  to  the  So- 
school  experienced  a  change  of  heart;  William  cicty's  printer.  Mr.  Eidridge  feels  "confident 
E.  Worthen.  for  example,  as  upright  a  profcs-  that  the  question  is  now  settled,  and  that  an 
sional  man  as  ever  made  the  word  engineer  a  engineer  can  patent  any  article  iie  may  invent," 
term  of  honorable  significance,  took  out  a  num-  but  he  never  in  his  life  had  a  more  mistaken 
ber  of  patents  in  tKe  latter  part  of  his  life.  The  belief.  So  long  as  human  nature  remains  the 
increase  in  the  custom  has  lieen  steady,  and  has  same,  this  suliject  will  be  unsettled,  for  it  is 
been  the  subject  of  repeated  comment  by  mem-  one  of  personal  sensitiveness  and  not  of  right 
bers  of  the  Society  and  others.  So  The  Engi-  or  wrong,  just  as  some  physicians  use  patented 
neering  Record  is  not  surprised  at  the  receipt  remedies  and  others  will  not.  But  this  much 
of  a  thin  pamphlet  in  which  the  latest  discus-  may  be  safely  asserted,  that  any  one  who 
sion  of  this  branch  of  ethics  is  embalmed.  The  makes  a  useful  invention,  and  does  not  patent 
Society,  not  being  Itself  a  professional  engi-  it,  is  neglecting  a  legitimate  source  of  revenue, 
neer,  does  not  need  to  regard  the  view  of  pro-  By  patenting  it,  moreover,  capital  has  an  incen- 
fesslonal  ethics  that  says  nothing  of  an  engi-  live  to  make  its  value  known,  and  its  field  of 
neering  nature  should  be  protected  by  govern-  usefulness    is    thereby    increased.       Any    neg- 


lect to  do  this  is  simply  to  stifle  the  value  of 
the  invention,  keep  it  unknown,  and  thus  pos- 
sibly enable  a  subsequent  inventor  to  patent  It. 


Construction  of  the  Lauchensee  Dam. 


The  masonry  dam  in  the  upper  valley  of  the 
Lauch  is  the  fourth  structure  built  by  the  Ger- 
man authorities  in  Alsace-Lorraine  to  Increase 
the  low-water  flow  in  the  streams  of  the  Vosges 
Mountains.  It  proved  to  be  the  most  difficult 
and  expensive  of  the  four  to  build,  and  an  out- 
line of  the  methods  followed  in  the  construction 
is  therefore  of  interest  as  affording  a  basis 
of  comparison  with  American  work  of  a  like 
nature.  The  following  notes  have  accordingly 
been  condensed  from  an  elaborate  article  in  the 
"Zeitschrift  ttir  Bauwesen,"  by  Mr.  H.  Fecht. 

The  mass  of  the  mountain  range  in  the  up- 
per Lauch  valley  is  a  very  dense,  glassy  gray- 
wacke  or  sandstone,  which  does  not  furnish  on 
weathering  a  sand  suitable  for  building  pur- 
poses. At  a  number  of  points  on  the  ridge  of 
the  mountains  and  also  at  points  in  the  valley 
below  the  site  of  the  dam  there  is  a  granite 
outcrop  from  which  a  building  sand  of  quartz 
grains  with  a  considerable  admixture  of  feld- 
spar can  be  obtained.  The  expense  of  Its  trans- 
portation to  the  site  would  bring  the  cost  of 
such  sand  up  to  nearly  $7  per  cubic  yard,  which 
was  prohibitory  to  its  use. 

The  experience  gained  in  the  construction  of 
the  Vyrnwy  dam  in  Wales,  where  the  geological 
conditions  are  similar,  showed  that  the  ground 
sandstone  furnished  a  sharp,  durable  sand  rich 
in  quartz.  Surveys  in  the  vicinity  of  the  pro- 
posed dam  showed  that  the  30  horse  power 
needed  to  run  the  sand  crushing  plant  could  be 
obtained  by  utilizing  the  fall  of  the  Lauch  just 
below  the  scene  of  operations,  where  a  turbine 
could  be  installed.  It  was  estimated  that  such 
a  plant  could  furnish  a  satisfactory  sand  at 
about  $2.50  per  cubic  yard,  and  a  hydraulic  plant 
was  accordingly  installed.  Since  the  valley  at 
the  site  of  the  dam  is  720  feet  above  the  near- 
est highway,  no  work  could  be  done  until  a 
road  was  built  to  it;  this  was  about  1.85  miles 
long  and  its  construction  was  a  diificult  task. 

The   dam   rests    everywhere  on  sound   gray- 
wacke,  with   the  seams  and  joints  cleaned  out 
and  filled  with  rich  concrete.     The  structure  is 
curved  in  plan  to  a  radius  of  2,950  feet  and  its 
cross-section    Is    shown    in    the    accompanying 
illustrations.      It    was   designed    in   the   usual 
German    manner,    assuming    the    masonry    to 
have  a  specific  weight  of  2.3.    The  line  of  pres- 
sure with  both  full  and  empty  reservoir  is  with- 
in the  middle  third,  and  at  the  overflow  section 
at    each   end   the   thickness    was   increased   20 
inches.    The  observations  of  many  years  on  the 
elastic    behavior     of   the    Vosges    dams     under 
water  pressure  and  temperature  changes  indi- 
cated that  the  water  pressure  exerted  a  much 
smaller   influence   than    the   expansion    due   to 
warm  weather.    The  fluctuation  of  temperature 
in  these  high  valleys  hemmed  in  by  naked  cliffs 
amounts  to  about  100  degrees  Fahrenheit.     Al- 
though it  requires  a  long  time  for  such  a  large 
body  of  masonry  to  acquire  the  temperature  of 
the  surrounding  air,  nevertheless  the  conditions 
in  these  valleys  are  very  favorable  for  such  an 
action.     The  dams  so  lie  that  for  most  of  the 
day   they  are  exposed  ,to  the  sun,   which  also 
warms  the  rocky  slopes  of  the  vicinity  and  thus 
keeps  the  air  at  a  high  temperature.     During 
the  winter  the  downstream  face  is  exposed  to 
the   icy  east   and   northeast   winds,   which   are 
particularly  cool  at  such  elevations.    Direct  ob- 
servations  reveal   readily   a  movement  of   the 
masonry    under    these    fluctuations,    and    such 
movements,    although    insignificant,    are   unde- 
sirable and  should  be  reduced  to  a  minimum. 
For  this  purpose  the   downstream  face  of  the 


194 


THE   ENGINEERING    RECORD. 


Vol.  46,  No.  9. 


Lauehensee  dam  has  been  covered  by  an  earth 
ail  to  serve  as  a  heat  insulator.  Its  thickness 
was  fixed  by  its  purpose  and  by  the  need  of 
acquiring  a  stable  slope  for  the  stone  facing. 
This  earth  covering  is  not  expected  to  prevent 
all  temperature  motion,  but  only  a  considerable 
portion  of  its  amount.  In  the  static  analysis 
of  the  dam  under  water  pressure,  the  effect  of 
the  earth  was  neglected,  but  it  was  considered 
in  the  analysis  with  the  reservoir  empty. 

The  reservoir  has  a  capacity  of  204,000,000 
gallons  at  the  usual  flow  line,  3.2S  feet  below 
the  crest.  The  waste-weirs  have  been  given  un- 
usually large  dimensions,  according  to  (Jerman 
ideas.  Observations  from  January  1,  1892,  to 
January,  1898,  show  that  the  mean  annual  pre- 
cipitation at  the  reservoir  is  61.7  inches,  and 
the  precipitation  on  the  watershed,  which  av- 
erages 490  feet  higher,  is  therefore  assumed  to 
be  about  73.6  inches.  The  watershed  has  an 
area  of  1,410  acres  of  which  60  per  cent,  is 
wooded.  During  the  same  period  the  annual 
rainfall  at  the  Alfeld  reservoir  in  the  Vosges 
averaged  79.5  Inches,  and  that  on  the  tributary 
watershed  121.3  inches;  in  this  case  the  catch- 
ment area  is  1,020  acres,  and  39  per  cent,  of 
it  is  wooded.  The  greatest  measured  runoff  at 
the  Alfeld  basin  was  about  0.35  cubic  foot  per 
second  per  acre.  If  these  figures  are  applied 
to  the  Lauehensee  basin  it  is  necessary  to  pro- 
vide for  a  runoff  of  495  cubic  feet  per  second. 
It  is  also  necessary  to  consider  the  most  un- 
favorable condition  which  can  arise;  a  warm 
rain  following  a  protracted  storm,  with  the 
ground  frozen.  The  melted  snow  will  then  run 
down  with  the  rain,  and  the  ice  on  the  reser- 
voir will  become  broken  up.  Under  these  con- 
ditions the  runoff  may  considerably  exceed  the 
amount  mentioned  above  and  may  occur  when 
the  waste-weirs  are  partially  choked  by  ice.  In 
order  to  ensure  full  safety  under  such  condi- 
tions, four  weirs  have  been  provided,  two  at 
each  end,  having  a  combined  capacity  of  1,400 
cubic  feet  per  second. 

Since  the  only  purpose  of  the  reservoir  is  to 


loclty  of  the  stream  passing  into  the  culvert 
under  a  high  head  is  checked. 

The  only  building  stone  available  was  the 
graywacke.  While  It  is  very  hard  and  imper- 
meable, it  does  not  possess  such  an  irregular 
surface  when  broken  as  granite.  It  can  be  ham- 
mered into  course  stone,  but  cannot  be  worked 
with  other  tools.  The  dam  was,  accordingly, 
built  of  Cyclopean  rubble,  some  of  the  stones 
running  as  large  as  %  cubic  yard,  although  the 
most  satisfactory  size  was  from  %  to  %  cubic 
yard.  Such  dimension  stone  as  was  needed  for 
the  culvert  trimmings  was  granite  brought 
from  some  distant  quarries.     The  coping,  para- 


parts  sand,  and  a  mixture  of  1  part  lime,  1  part 
trass  and  2i^  parts  of  sand.  The  strength  of 
these  mortars  was  found  to  average  about  as 
stated  in  the  accompanying  tble. 

Tensile  Tests  of  Mortars  for  Dam. 
Age.  Cement-Ume.  Lime-trass. 

1  month 142  lbs.  per  sq.  In.     107  lbs.  per  sq.  In. 

2  "  202  • 147  "      " 

3  "  252 172  

4  "  275 191  

5  "  292  "      "        "  207  "      " 

0        "        307    • 220     

7  '■        319    •■       '•        "  230     ••      " 

8  "        3.30 243     "      " 

!)  "        339 256     ' 

10  "        346 266     

11  "        353 273     

12  '•        356 285     

18  "        381  "      "        "  337 ' 

24  ••        397 384  "      " 


Plan  of  Plant  in  Different  Years. 
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'   Cross-  Seotion  C-D  on  Plan. 
Framing  used  in  Building  the  Dam. 


Elevotion    W-W, 


supplement  the  natural  low-water  flow  of  the 
l.Auch  River,  no  special  designs  for  drawing  off 
the  water  are  needed.  The  water  is  drawn 
through  two  openings  into  a  culvert  in  the 
dam,  which  discharges  into  a  paved  channel 
leading  to  the  river;  the  openings  are  fitted 
with  sluice  gates  operated  by  standards  on  the 
upstream  edge  of  the  crest  of  the  dam.  The 
lower  end  of  the  culvert,  outside  the  dam,  is 
widened  and  crossed  by  heavy  timl)er8  so  as  to 
form  8  sort  of  stilling  chamber  where  the  ve- 


pet  and  arches  over  the  waste  weirs  are  con- 
crete mixed  in  the  proportion  of  one  part  of 
Portland  cement  to  eight  parts  of  sand  and 
broken  stone. 

In  order  to  determine  the  best  mixture  for 
the  mortar  for  the  work,  tests  were  made  with 
various  brands  of  Portland  cement,  black  lime, 
both  in  lumps  and  ground,  white  lime  and 
trass,  and  with  various  amounts  of  sand.  The 
decision  was  finally  reduced  to  a  choice  between 
a  mixture  of  1  part  cement,  1  part  llRtQ  ftnd  6 


As  to  the  crushed  sand  it  may  be  interesting 
to  note  that  the  composition  of  the  materials 
obtained  from  the  graywacke  at  Vyrnwy  and 
that  at  Lauehensee  is  very  nearly  the  same.  The 
latter  is  somewhat  better,  if  anything,  for  it 
has  less  magnesia.  Both  are  stated  to  be  rich 
in  silicic  acid  in  readily  soluble  form,  which, 
on  weathering,  forms  products  that  have  hy- 
draulic properties  when  combined  with  lime.  The 
sand  therefore  acted  as  a  strengthener  of  the 
trass,  which  could  be  used  in  consequence  in 
the  mortar  in  a  relatively  smaller  proportion. 

Both  of  the  mixtures  of  mortar  above  men- 
tioned seemed  to  be  of  equal  technical  value. 
The  trass  mortar  could  be  made  at  a  somewhat 
lower  cost  and  could  be  used  safely  for  a  longer 
time  after  it  was  mixed.  This  was  important 
at  a  place  where  sudden  rainstorms  might  in- 
terrupt work  many  times.  Trass  mortar  which 
had  remained  one  to  two  days  after  mixing 
could  be  mixed  up  again  with  the  addition  of 
some  of  the  binding  materials  without  losing 
its  value.  Under  similar  conditions  cement 
mortar  was  valueless.  The  trass-lime  mortar 
was  accordingly  adopted.  The  trass  was  ob- 
tained In  blocks  in  car-load  lots  from  Ander- 
nach  and  crushed  into  sand  and  stones  up  to 
the  size  of  an  English  walnut. 

The  experiments  with  different  grades  of 
black  lime  and  white  lime  showed  that  the  lat- 
ter, employed  in  the  proportions  above  men- 
tioned with  trass  and  the  excellent  sand,  an- 
swered all  requirements  as  well  as  the  black 
lime.  It  also  had  the  advantage  that  it  could 
be  slaked  in  an  open  pit  and  thus  be  free  from 
danger  of  injurious  subsequent  swelling,  while 
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its  continued  usefulness  after  remaining  -wet 
lor  some  time  simplified  the  building  opera- 
tions without  Introducing  any  element  of  dan- 
ger. The  lumps  of  lime  were  received  in  sacks 
and  were  slaked  in  large  open  pans  which  were 
shoved  alternately  over  nine  pits. 

Examination  showed  that  the  rock  of  the 
southern  side  of  the  valley  was  much  cleft 
where  exposed,  while  that  of  the  other  side 
was  a  homogeneous  mass.  The  quarry  was  ac- 
cordingly located  on  this  side,  G50  to  1,300  feet 
from  the  dam  so  that  the  blasting  would  have 
no  Injurious  effect  on  the  masonry  work,  and 
high  enough  up  the  slope  to  allow  the  stone  to 
be  delivered  by  gravity  to  the  highest  part  of 
the  structure.  In  the  autumn  of  1889  the  strip- 
ping of  the  quarry  was  begun  and  during  the 
winter  two  small  tunnels  160  feet  apart  were 
driven  about  165  feet  into  the  hillside.  Small 
branches  at  the  ends  and  centers  brought  the 


black  powder  having  75  per  cent,  saltpeter.  A 
dynamite  exploder  with  detonator  was  placed 
in  each  charge  and  wired  to  a  friction  machine 
650    feet    distant.      The    chambers    were    then 


of  several  springs  and  brooks  was  thus  inter- 
cepted and  conveyed  to  reservoir;  the  ditch  is 
now  used  to  add  the  runoff  of  a  tract  of  250 
acres  to  the  reservoir.    From  the  reservoir  a 


aection  C-D. 


9   ,   i   .   i 


Arr.\ngement  of  Mortab  Mill. 


2-inch  pipe,  with  rubber  joints  for  movability, 
was  laid  to  the  mortar  mill,  lime  pits,  smithy, 
the  wells  at  the  workmen's  barracks  and  the 
dam  itself.  The  quantity  and  pressure  of  the 
water  were  ample  for  washing  the  rock  sur- 
faces in  the  excavation  for  the  foundations  of 
the  dam,  for  washing  the  separate  stones  used 
in  the  masonry,  and  for  keeping  the  masonry 
damp  so  that  the  trass  mortar  would  harden 
uniformly. 

The,  sand    mill    was   furnished    in    1890   by 
Brink  &  Hiibner  of  Mannheim.    The  main  shaft 


laii^l  of  Spill vnay. 

Permeable  Facing. 


Stress  Diagrams  or  Dam,  Dimensions  in  Meters. 


Rock.. 


Cboss-Section  or  Dam  through  the  Culvert. 


total  amount  of  tunnel  to  490  feet,  and  the  work 
was  done  at  a  cost  of  f7.60  per  foot.  Eight 
( hambers  at  the  ends  of  the  branch  were  blast- 
ed out  and  charged  with  24,200  pounds  of  coarse 


concreted  and  the  charges   fired.     About  9,100 

cubic  yards  of  stone  were  dislodged  by  the  shot. 

A  ditch  was  dug  outside  the  catchment  area 

on  the  north  slope  of  the  valley  and  the  water 


for  the  sand  and  mortar  machines  was  4.8 
inches  in  diameter  and  was  designed  to  trans- 
mit 60  horse  power  at  120  revolutions  per  min- 
ute. The  stone  crusher  was  connected  with  the 
shaft  by  double  belts  and  its  flywheel  made 
200  revolutions  per  minute.  From  12  to  15 
horse  power  was  needed  by  the  crusher  when 
working  at  its  full  capacity  on  stone  of  the 
usual  size.  It  furnished  under  such  conditions 
about  6%  cubic  yards  of  broken  stone  per  hour. 
The  material  fell  into  the  boot  of  an  elevator, 
which  lifted  it  about  40  feet  to  an  inclined 
cylindrical  screen  of  perforated  steel  plate.  The 
fine  particles  up  to  0.16  inch  in  diameter  fell 
into  a  dump  car.  The  parts  from  0.16  to  1.6 
inches  in  size  dropped  into  a  chute  which  de- 
livered them  to  rolls  on  the  floor  below.  These 
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rolls  were  14.4  inches  long  and  34  Inches  in 
diameter,  and  made  22  revolutions  per  minute. 
They  required  from  12  to  15  horse  power.  The 
product  fell  into  the  boot  of  the  elevator,  which 
lifted  It  again  to  the  screen.  The  stones  in  ihe 
screen  over  1.6  inches  in  size  were  raked  out 
and  thrown  by  hand  into  the  crusher.  This 
plant  furnished  about  2  cubic  yards  of  sand  per 
hour.  The  rolls  had  chilled  bands  and  could 
be  easily  changed,  and  the  bands  could  be 
ground  true  when  worn,  without  removing  the 
rolls;  this  was  done  with  an  emery  wheel  mak- 
ing about  1,000  revolutions. 

The  mortar  was  prepared  in  two  pug  mills. 
Each  was  a  cast-iron  pan  7^  feet  in  diameter 
and  1.2  feet  deep  turning  about  a  vertical  axle 
in  Its  center.  This  axle  was  held  at  the  top 
by  a  frame,  which  also  carried  two  roUs  3.5 
feet  in  diameter,  1.2  feet  wide  and  3,300  pounds 
in  weight.  Small  plows  were  attached  to  the 
framing  so  that  the  mortar  would  be  turned 
over  as  the  mill  revolved.  The  wheels  gi-ound 
the  lime  and  trass  fine  when  water  was  added, 
mixed  them  well,  and  formed  them  with  the 
sand  Into  a  very  good,  uniform  mortar.  Equal 
parts  of  broken  trass-rock  and  lime  paste  were 
mixed  with  plenty  of  water  for  a  few  minutes 
and  the  sand  then  slowly  shoveled  into  the  mill. 
The  entire  process  lasted  about  ten  minutes  and 
furnished  nearly  %  cubic  yard  of  stiff  mortar, 
which,  when  cut  vertically  with  a  shovel,  would 
retain  the  smooth  surfaces  of  the  cut. 

So  far  as  the  progress  of  the  work  is  con- 
cerned, the  drawings  of  the  framing  used  dur- 
ing construction  and  the  plans  of  the  plant  in 
1892  and  1894  furnish  more  information  than 
a  long  description.  There  were  eight  of  the 
traveling  cranes  shown  on  top  of  the  framing, 
and  all  stone  could  be  handled  directly  into 
place  from  the  cars  by  them.  The  mortar  was 
taken  to  the  dam  by  cars  running  on  an  in- 
clined plane  having  an  endless  cable  driven  by 
the  turbine.  The  whole  plant  was  designed  to 
avoid  any  handling  of  material  on  the  masonry 
itself. 

Since  the  mortar  was  a  purely  hydraulic  ma- 
terial it  was  desirable  to  expose  the  finished 
masonry  to  water  as  soon  as  possible.  For  this 
purpose,  the  reservoir  level  during  the  winters 
of  1892  and  1893  was  always  kept  within  a 
short  distance  of  the  top  of  the  work.  Under 
these  conditions  the  mortar  hardened  excellent- 
ly during  the  two  years,  as  shown  by  investiga- 
tions. Simultaneous  experiments  with  model 
dams  of  the  same  materials,  but  not  exposed  to 
water,  showed  that  the  mortar  had  hardened 
less  and  irregularly,  and  even  at  the  end  of 
another  year  was  not  so  good.  Mr.  Fecht  con- 
siders these  results  warrant  the  belief  that  a 
new  dam  which  stands  several  years  without 
exposure  to  water  suffers  a  detrimental  super- 
ficial tightening  if  the  mortar  is  a  mixture  of 
lime  with  cement  or  trass. 

The  embankment  on  the  downstream  face  of 
the  dam  was  not  put  in  place  until  after  the 
reservoir  had  remained  filled  for  four  years.  In 
this  way  it  was  definitely  settled  that  the  ma- 
sonry was  without  defects.  The  joints  on  the 
downstream  face  were  then  scraped-  out,  a  work 
which  showed  the  mortar  to  be  extraordinarily 
hard,  and  pointed  with  rich  cement  mortar.  The 
earth  embankment  was  then  placed  in  horizon- 
tal layers  and  its  surface  covered  with  a  stone 
pavement 

The  dam  contains  37,400  cubic  yards  of  ma- 
sonry, of  which  65  per  cent,  is  stone  and  35  per 
cent,  mortar.  The  working  force  when  under 
full  swing  included  45  masons,  12  helpers,  27 
laborers,  2  overseers  and  2  foremen  at  the 
works,  and  100  to  120  hands  with  a  superin- 
tendent and  a  foreman  at  the  quarry.  The  aver- 
age dally  task  under  these  conditions  was  about' 


120  cubic  yards;  the  greatest  day's  work  was 
196  cubic  yards. 

The  cost  of  the  masonry  with  all  appurte- 
nances. Including  the  road,  was  |220,000,  or 
$5.38  per  cubic  yard.  The  earth  embankment 
cost  $23,750,  making  the  total  cost  of  the  res- 
ervoir $243,750.  The  land  was  government 
property.  The  work  was  carried  out  by  day 
labor  by  the  government  under  the  direction  of 
Mr.  Biihler,  Mr.  Fecht  being  the  chief  engineer. 


A  27  and  30-inch  Concrete  Sewer. 


There  has  recently  been  completed  at  Truro, 
Nova  Scotia,  a  storm-water  sewer  which  differs 
in  some  respects  from  anything  previously  con- 
structed. In  all  about  3,200  feet  of  27-inch, 
30-inch  and  SE-inch  concrete  sewer  was  built, 
including  6  inlets  and  15  catch-basins,  also  of 
concrete.  The  manholes  were  of  brickwork. 
The  centering  for  the  sewer  was  rather  un- 
usual because  the  concrete  was  laid  in  one 
monolithic  mass  to  and  above  the  center  of 
the  sewer,  the  brick  arch  for  the  crown  oc- 
cupying only  124  degrees  and  130  degrees  of 
the  27-inch  and  30-inch  sections  respectively. 
The  forms  for  the  inlets  and  catch-basins  were 
designed  so  that  they  might  be  easily  taken 
apart  and  put  together  again.  It  may  be  stat- 
ed that  the  main  reason  for  using  concrete  was 
its  cheapness  under  the  given  conditions  as 
compared  with  brickwork. 

Messrs.  Lea  &  Coffin,  of'Montreal  and  Boston, 
drew  up  the  plans  and  specifications  and  were 


cubic  yard;  500  lineal  feet  spruce  piles,  driven 
and  cut  off,  at  fl.OO  per  lineal  foot;  and  5,000 
feet,  board  measure,  spruce  lumber,  placed  and 
fitted  as  required,  at  $18.00  per  1,000  feet. 

The  concrete  in  the  sewer  proper  and  in  the 
catch  basins  and  inlets  consisted  of  1  part  ce- 
ment, 2%  parts  sand,  and  about  4V^  parts 
gravel  passing  a  2-inch  screen  and  held  on  the 
sand  screen.  For  the  concrete  in  foundation 
the  ratio  was  1:3:5.  These  proportions  were 
determined  by  experiment  in  order  that  the 
mortar  might  be  slightly  in  excess  of  the  voids 
in  the  gravel.  The  method  of  mixing  is  given 
in  the  following  extract  from  the  specifications: 

"The  gravel,  which  must  be  clean  and  free 
from  dust  and  dirt,  shall  be  spread  upon  a 
smooth,  tight  platform,  in  a  movable  frame. 
This  frame  shall  be  of  the  gauged  dimensions 
for  holding  the  proper  amount  of  stone  for  a 
batch,  according  to  the  direction  of  the  en- 
gineer. The  gravel  shall  be  leveled  off  with 
the  top  of  the  frame  and  thoroughly  wetted. 
The  cement  and  sand  mixed  dry  upon  an  adja- 
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the  engineers  in  charge  of  the  work.  In  addi- 
tion to  laying  this  main  storm  drain,  about  3.4 
miles  of  vitrified  pipe  varying  in  size  from  6 
to  20  inches  was  laid.  This  was  used  partly  in 
branches  to  the  storm  system,  but  the  major- 
ity of  it  was  a  new  house  sewer. 

The  estimates  for  the  entire  work  on  which 
the  contractors'  bids  were  rated,  and  the  prices 
paid  for  the  work  were  as  follows,  it  being  un- 
derstood that  all  pipes,  casting,  paving  stones, 
cement  and  brick  were  furnished  by  the  town, 
the  contractor  furnishing  everything  else: 
19,550  cubic  yards  earth  excavation,  0  to  8  feet 
deep,  at  30  cents  per  cubic  yard;  2,010  cubic 
yards  earth  excavation,  8  to  14  feet  deep,  at 
57  cents  per  cubic  yard;  100  cubic  yards  con- 
crete masonry  in  trench  and  foundations,  at 
$5.00  per  cubic  yard;  502  cubic  yards  concrete 
masonry  in  structures  (including  furnishing  of 
forms)  at  $7.00  per  cubic  yard ;  300  cubic  yards 
brick  masonry  at  $6.00  per  cubic  yard;  100  cu- 
bic yards  screened  gravel  In  place  at  $1.75  per 


cent  platform,  as  specified  for  mortar,  shall  be 
uniformly  spread  upon  the  top  of  the  stone. 
The  frame  shall  be  lifted  off  and  the  material 
carefully  and  thoroughly  mixed  by  being  turned 
over  with  shovels,  the  men  working  systemat- 
ically under  the  direction  of  the  engineer.  If 
additional  water  is  required  it  shall  be  mod- 
erately sprinkled  on  the  material  from  a 
sprinkler  nozzle,  care  being  taken  not  to  wash 
out  the  cement  or  to  put  on  at  any  time  an 
excess  of  water." 

The  concrete  was  placed  in  horizontal  layers 
about  6  inches  in  thickness,  and  lightly 
rammed.  The  usual  precautions  were  taken  in 
joining  new  work  to  that  which  had  set,  and 
the  whole  work  was  very  carefully  and  sys- 
tematically carried  out. 

The  centering  for  the  sewer  was  of  1-inch 
planed  and  matched  pine  boards  nailed  to  ribs 
of  2-inch  planking  spaced  every  2  feet  apart. 
.\t  the  top,  along  each  side  of  the  centering, 
were  placed  two  2x4-inch  hardwood  stringers. 
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between  which  at  every  second  rib  was  a  2x3- 
inch  removable  hardwood  brace  held  in  place 
by  a  small  hook  at  each  end,  which  method  of 
attachment  was  found  to  serve  fully  as  well  as 
the  iron  bar  and  pins  originally  designed  and 
shown  in  the  section.  The  centering  was  made 
in  10  and  12-foot  lengths  and  in  two  halves 
longitudinally  hooked  together  at  the  bottom 
and  held  in  place  at  the  top  while  in  use  by 
the  hardwood  braces.  When  the  concrete  had 
set,  the  braces  were  removed  and  the  two 
halves  were  shut  together,  turning  about  the 
bottom  connection  as  a  hinge,  and  were  lifted 
out  without  touching  the  concrete. 

The  method  of  laying  the  concrete  was  as 
follows:  The  alignment  and  grade  of  the  in- 
vert were  given  in  the  usual  way  from  a  line 
stretched  over  batter-boards  placed  across  the 
top  of  the  trench.  The  latter  was  first  exca- 
vated so  as  to  leave  about  8  inches  on  each 
side  of  the  finished  structure  and  to  within  a 
few  inches  of  the  required  depth.  Just  before 
the  forms  were  to  be  placed,  the  trench  was 
bottomed  out  to   the  proper  for  mand  correct 


at  the  bottom  by  projecting  strips  of  Iron  bear- 
ing against  the  inside  of  the  vertical  planks 
and  at  the  top  by  small  strips  of  wood  nailed 
to  the  form.  The  remainder  of  the  concrete 
was  then  put  in  place. 

After  allowing  the  concrete  to  set  a  day  or 
two  all  the  sections  of  the  form  except  the  for- 
ward one  were  unbolted,  the  wooden  braces 
were  taken  out,  and  they  were  hoisted  out  by 
two  hooks,  one  under  each  side  stringer,  thus 
causing  the  two  halves  to  shut  together  and 
come  out  without  disturbing  the  concrete  on 
either  side.  Starting  from  the  forward  form, 
which,  as  stated,  was  left  in  place,  the  process 
of  placing  the  others  was  repeated.  It  is  stat- 
ed that  the  workmen  soon  learned  to  perform 
the  various  operations  with  great  readiness, 
and  after  a  little  practice  the  concrete  was 
placed  so  as  to  leave  a  surface  as  smooth  as 
the  planed  surface  of  the  boards. 

"Wherever  a  good  natural  foundation  could 
not  be  secured  spruce  piles  were  driven  to  hard 
bottom,  cut  oft  square,  and  either  gravel  or 
concrete   laid  on  top  of  this,  as  the  engineer 
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depth  by  the  use  of  a  template  fixed  to  the 
bottom  of  a  rod  graduated  to  feet  and  tenths. 
Planks  were  then  laid  on  edge  along  each  side 
of  the  trench  as  a  mold  for  the  outside  of  the 
concrete  and  held  in  place  vertically  by  iron 
piiis  driven  down  into  the  ground. 

Having  prepared  the  bottom  of  the  trench  in 
this  manner,  the  sections  of  the  centering  were 
then  put  together  on  the  bank,  brushed  over 
with  a  soft  soap  solution  and  lowered  onto 
short  pieces  of  4x4-inch  wood  placed  across  the 
bottom  of  the  trench.  They  were  thus  easily 
set  to  line  and  grade  obtained  from  the  batters 
above  Eight  lengths  of  the  27-inch  forms  were 
used,  and  these  were  placed  end  to  end  in  the 
trench  and  drawn  up  tightly  together  by  screw- 
bolts  with  hand  nuts,  making  a  continuous 
single  form  96  feet  long. 

The  concrete  was  first  filled  in  up  to  the  top 
of  the  vertical  side  planks,  and  then  similar 
planks,  laid  in  a  sloping  position,  were  placed 
on  top  of  the  vertical  ones  and  held  in  place 


The  Completed   Invert. 

directed.  In  some  cases  a  simple  cradle  of 
planking  was  laid  on  the  bottom  of  the  trench 
for  a  foundation,  or  the  trench  was  excavated 
deeper  than  usual  and  refilled  with  either  con- 
crete or  gravel. 

The  forms  for  the  inlets  and  catch-basins  are 
shown  in  the  illustrations,  and  are  so  simple  in 
construction  that  little  explanation  is  necessary. 
For  the  catch-basin  the  form  is  of  2-inch  ma- 
terial. Each  side  consists  of  two  leaves  with 
beveled  edges  at  the  joint.  They  are  held  to- 
gether by  2%x%-inch  wrought-iron  latches. 
The  top  part  of  the  form,  overhanging  the  rest, 
is  attached  to  it  by  means  of  hinges.  The  form 
for  the  inlet,  like  the  other,  is  composed  of  a 
number  of  parts  held  together  with  hooks  and 
latches.  It  can  be  readily  understood  from  a 
little  study  of  the  drawings. 

Whenever  considered  necessary,  sub-drains 
were  laid,  the  joints  being  filled  with  jute  or 
wound  with  suitable  cloth.  The  refilling 
around  sub-drains  was  of  clean  screened  gravel 


from  %-inch  to  1%  inches  in  diameter.  In  ex- 
ceptional cases  this  refilling  was  covered  with 
a  continuous  line  of  jute. 

The  contractors  for  the  work  were  Alex.  Mc- 
Kenzie  and  Edward  Wilson  of  Truro.  The  in- 
formation from  which  this  article  was  prepared, 
including  blue  prints  and  photographs,  was  fur- 
nished by  the  engineers,  Messrs.  Lea  &  Coffin. 


The  New  Covered  Reservoir  at  Newton,  Mass. 


A  covered  reservoir  recently  constructed  on 
Waban  Hill,  Newton,  Mass.,  is  127x165  feet  in 
size,  with  a  depth  of  about  15  feet,  and  has  a 
storage  capacity  of  about  2,200,000  gallons.  It 
is  the  second  section  of  a  series  of  four  which 
have  been  planned  to  ultimately  surround  a 
central  gate  chamber.  The  first  section  was 
built  in  1890,  and  is  125x174x15  Vi  feet  in  size, 
with  an  arched  brick  covering.  A  full  descrip- 
tion of  the  system  as  laid  out  at  that  time  was 
given  in  The  Engineering  Record  for  Novem- 
ber 28  and  December  12,  1891.  The  chief  point 
of  interest  in  the  new  reservoir  is  the  cover- 
ing, which  is  of  flat  concrete-steel  construction, 
built  by  the  Columbian  Fireproofing  Company, 
of  Pittsburg. 

The  work  was  done  under  two  contracts,  one 
for  the  construction  of  the  reservoir,  piers,  etc., 
including  all  grading  of  the  grounds,  and  the 
other  for  the  steel  and  concrete  covering.  The 
specifications  for  the  latter  did  not  limit  the 
bidders  to  any  particular  system,  but  allowed 
each  to  submit  his  own  designs  for  a  floor  guar- 
anteed to  carry  a  load  of  275  pounds  per  square 
foot  with  a  factor  of  safety  of  4.  This  was 
done  in  order  to  insure  free  competition  among 
the  various  firms  building  concrete-steel  floors. 
The  contract  for  the  reservoir  proper  was  let 
to  T.  Stewart  &  Son  Company  for  a  total  of 
125,019.75,  and  the  contract  for  the  covering 
was  let  to  W.  H.  Mague,  whose  bid  was  on  the 
Columbian  system,  at  29  cents  per  square  foot, 
or  a  total  of  }6,206.  This  contract  was  after- 
ward assigned  to  the  Columbian  Fireproofing 
Company.  The  foundation  for  the  reservoir  is 
a  compact  hard-pan  and  the  walls  and  piers 
were  carried  down  about  3  feet  below  the  bot- 
tom of  the  reservoir.  Only  three  walls  had  to 
be  built,  the  fourth  side  being  one  of  the  walls 
of  the  other  section,  which  had  been  constructed 
double-faced.  Two  of  the  new  walls  are  of 
rubble  masonry  7  feet  2  inches  thick  at  the 
base  and  about  3%  feet  thick  at  the  top.  They 
are  battered  1  in' 24  on  the  water  face,  which 
is  plastered  with  a  Va-inch  coat  of  neat  Port- 
land cement.  There  is  a  6-foot  gravel  walk 
around  the  reservoir,  and  from  the  edge  of  that 
the  embankment  has  a  slope  of  2  to  1  until  It 
meets  the  natural  surface.  The  embankment  is 
made  of  clayey  material  put  on  in  layers,  wet 
and  well  rolled,  and  afterwards  loamed  and 
sodded  to  correspond  with  the  old  sections.  The 
third  wall  is  also  of  rubble  masonry,  but  faced 
on  the  outside  above  ground  with  ashlar.  It  Is 
8  feet  3  inches  thick  at  the  base  and  about  6% 
feet  thick  at  the  top,  and  at  some  future  time 
will  probably  serve  as  the  southern  wall  of  an- 
other section. 

The  piers  to  support  the  roof  are  of  brick, 
and  are  1  foot  8  inches  square,  resting  on  3-foot 
rubble  masonry  bases  and  capped  with  blocks 
of  granite.  They  are  spaced  north  and  south 
11  feet  10%  inches  apart,  center  to  center,  and 
11  feet  8  inches  apart  east  and  west.  The  bot- 
tom of  the  reservoir  is  of  concrete  4  inches 
thick.  Inlet,  outlet  and  drainage  pipes  are  con- 
nected with  the  system  in  the  central  gate 
chamber  built  in  1890. 

The  largest  items  on  which  the  bids  for  the 
reservoir  proper  were  based,  with  the  contract 
prices,  are  as  follows:  5,700  cubic  yards  of  earth 
excavation  at  37  cents;  100  yards  of  American 
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cement  concrete,  at  54.75;  250  yards  of  Port- 
land cement  concrete,  at  J6.50;  1,750  yards  of 
rubble  masonry,  at  $5.75;  190  yards  of  ashlar 
masonry,  at  $20;  and  215  yards  of  brick  ma- 
sonry, at  $13.50. 

The  covering  of  the  reservoir  may  be  briefly 
described  as  a  monolithic  floor  of  concrete,  re- 
inforced with  ribbed  steel  bars,  and  supported 
on  the  tops  of  12-inch  I-beams,  the  latter  also 
incased  in  concrete  The  I-beams  weigh  31 1^ 
pounds  per  foot  and  were  cut  long  enough  to 
span  two  of  the  11-foot  8-inch  spaces  and  leave 
%  inch  for  expansion.  The  specified  loading 
of  275  pounds  per  square  foot,  plus  the  weight 
of  the  flooring,  if  applied  to  any  large  section 
of  the  reservoir  at  once  would  strain  the  I- 
beams  considerably  beyond  a  safe  limit;  and  the 
reason  for  proportioning  the  parts  in  this  seem- 
ingly unscientific  manner  was  to  take  care  of 
local  loading.  There  was  150  pounds  per  square 
foot  of  loam  placed  on  the  reservoir,  and  it 
was  estimated  that  125  pounds  per  square  foot 
would  be  equivalent  to  the  maximum  strain 
which  might  come  on  the  concrete  due  to  any 
moving  load  such  as  a  crowd  of  people  or 
teams  passing  over  the  reservoir.  Such  a  load, 
however,  would  be  extremely  unlikely  to  oc- 
cupy a  large  portion  of  the  reservoir  at  any 
one  time,  so  that  it  need  only  be  used  in  deter- 
mining the  strength  of  the  concrete-steel  filling 
between  the  beams. 

The  flooring  itself  has  a  span  of  11.9  feet, 
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shoe  drainage  tiles  were  laid  on  top  of  the  con- 
crete directly  over  each  line  of  I-beams  and 
connecting  at  the  west  side  of  the  reservoir 
with  a  4-inch  tile  drain,  while  over  and  around 
these  drains  loam  to  a  depth  of  16  inches  was 
placed  and  seeded  down.  The  plans  and  speci- 
fications for  this  work  were  prepared  by  the 
city  engineer,  Mr.  Irving  T.  Farnham,  and  the 
foregoing  description  has  been  prepared  from 
reports  and  information  furnished  by  him,  by 
the  water  commissioner,  Mr.  J.  C.  Whitney,  and 
by  the  Columbian  Pireproofing  Company. 


Notes  Concerning  Road  Construction. 


The  improvement  of  the  highways  in  the 
State  of  New  York  is  under  the  control  of  the 
Boards  of  Supervisors,  and  for  the  last  three 
years  delegates  from  these  Boards  have  met 
annually  to  discuss  the  methods  of  obtaining 
the  best  results  from  the  money  available  for 
such  improvements,  as  well  as  to  plan  and  se- 
cure larger  appropriations  for  this'  purpose. 
The  last  convention  was  attended  by  110  su- 
pervisors and  50  highway  commissioners,  repre- 
senting 40  counties  out  of  the  Gl  in  the  State, 
and  the  main  topic  of  discussion  was  the  finan- 
cial problem  of  improving  the  highways  more 
rapidly  than  is  now  possible.  In  the  four  years 
up  to  January  1,  1902,  during  which  the  State 
aid  laws  were  in  force,  59  miles  of  road  were 
completed,  109   miles  not^  finished  were  under 
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center  to  center  of  the  I-beam  supports.  It  con- 
sists of  7  inches  of  Portland  cement  concrete 
in  which  are  imbedded  S'^-inch  Columbian  bars 
spaced  22  inches  apart  and  resting  directly  on 
the  I-beams.  The  concrete  called  for  in  the 
specifications  was  a  1  :  2  :  5  American  Port- 
land mixture,  but  it  is  stated  that  as  a  result 
of  a  preliminary  test  of  a  section  of  the  fioor- 
Ing  5  feet  broad,  it  was  decided  to  put  in  a  bet- 
ter quality  of  concrete,  and  also  to  make  the 
Columbian  bars  continuous  by  means  of  splice 
plates.  The  load  applied  in  this  test  was  not 
1,100  pounds  per  square  foot,  the  full  limit  re- 
quired by  the  specifications,  and  on  account  of 
the  time  being  limited,  the  test  was  made  at 
the  end  of  25  days  instead  of  30  as  specified. 
It  was  intended  to  make  a  final  loading  test 
on  the  floor  when  completed,  but  owing  to  the 
inconvenience  of  obtaining  loading  material 
and  the  lateness  of  the  season,  this  test  was 
abandoned,  and  the  city  engineer  relied,  in  ac- 
cepting the  work,  upon  the  preliminary  tests, 
as  well  as  upon  the  action  of  the  floor  under 
the  heavy  loading  brought  upon  it  by  the  team- 
ing of  cement  gravel  and  loam  during  construc- 
tion. 

A  single  line  of  ventilators  furnished  by  the 
city  was  built  Into  the  covering  along  the  cen- 
ter of  the  reservoir.  They  are  somewhat  sim- 
ilar to  those  used  on  the  old  section,  but  of 
an  improved  form,  admitting  the  air  freely  but 
excluding  the  light.     Lines  of  1 '/4-inch   horse- 


construction,  238  miles  of  road  were  waiting 
legislative  appropriations  as  the  counties  in 
which  they  lay  had  raised  their  half  of  the 
total  cost,  and  1,250  miles  had  been  more  or 
less  investigated  by  the  State  Engineer's  de- 
partment. The  fact  that  20  counties  had 
raised  $960,000  to  pay  their  proportion  of  the 
cost  of  238  miles  of  new  roads,  and  only  a 
legislative  appropriation  of  an  equal  amount 
was'  necessary  to  put  the  work  under  contract, 
is  a  good  indication  of  the  appreciation  of  high- 
way improvements  now  held  in  the  rural  coun- 
ties of  the  State.  The  method  employed  in 
building  these  State  aid  roads  was  described 
substantially  as  follows  at  the  convention  by 
Mr.  Edward  A.  Bond,  the  State  Engineer  and 
Surveyor,  whose  department  is  in  charge  of 
the  work. 

The  first  step  in  the  preparation  of  plans  for 
good  roads  is  the  survey,  which,  if  properly 
done,  will  improve  the  grades  from,  at  times, 
10  to  20  per  cent.,  changing  the  location  of  the 
road  to  reduce  them  to  5  or  6  per  cent.,  or  bet- 
ter. After  the  map  and  profile  are  once  made 
the  engineer  carefully  locates  the  grades  of  the 
road,  so  that  as  nearly  as  possible  the  excava- 
tion from  rock  and  earth  cuts  will  form  the 
necessary  embankment,  always  keeping  in  view 
the  proper  drainage  of  the  road,  allowing  for 
ditches  on  either  side  of  the  finished  road  to 
be  from  2  to  2^4  feet  below  the  crown,  with 
plenty   of    culverts,    either    open   culverts,   box 


culverts,  or  cast-iron  or  vitrified  pipe  drains, 
sufficient  for  the  water  to  quickly  flow  away  in 
case  of  heavy  rainfall  or  sudden  winter  thaw. 

In  laying  the  grades  the  engineer  does  not 
necessarily  seek  to  find  long  continuous  grades 
of  a  given  percentage,  but  permits  undulating 
grades,  always  bearing  in  mind,  however,  to 
make  the  percentage  of  the  grade  as  low  as  is 
consistent  with  the  surrounding  conditions. 
The  roads  are  graded  for  receiving  the  ma- 
cadam surface,  varying  from  12  to  16  feet  in 
width,  and  under  unusual  circumstances  they 
are  sometimes  for  short  distances  made  20  feet 
in  width.  The  lower  surface  is  graded  to  con- 
form to  ihe  exact  ciown  of  the  road  when 
finished,  and  is  graded  so  at  all  times  to  be 
an  equal  6  inches  below  the  macadam  surface. 
After  being  properly  graded,  a  10-ton  steam 
roller  is  placed  upon  it,  and  it  is  thoroughly 
rolled  about  five  or  six  times,  and  if  this  roll- 
ing develops  soft  sijots  in  the  earth,  this  earth 
is  to  be  removed  and  other  earth  put  in  its 
place,  so  that  the  whole  earth  surface  is  of  one 
consistency  throughout  any  given  section  of 
the  road.  At  times  very  deep  sand  is  met  that 
requires  a  dressing  of  shale  rock  or  clay  to 
cover  it,  and  also  a  similar  material  to  provide 
wings  on  either  side  of  the  macadam  to  proper- 
ly hold  the  macadam  surface  in  place. 

In  laying  the  stone  for  these  roads  it  is  cus- 
tomary to  select  the  best  native  stone  in  the 
immediate  neighborhood  for  the  lower  course. 
These  stones  are  drawn  to  an  ordinary  rotary 
or  jaw  stone  crusher,  and  after  being  crushed 
are  elevated  to  a  rotary  screen  that  separates 
the  stone  into  three  separate  grades;  one-half 
to  1  inch  in  one  compartment,  and  1  inch  to 
1%  inches  in  another,  and  1%  inches  to  3 
inches  in  another;  the  screenings  from  dust 
to  one-half  inch  in  size  being  kept  separate. 
In  a  section  where  there  are  ledges  of  rock  and 
knolls  of  rock  cutting  to  be  excavated  for  eas- 
ing the  grades,  often  this  rock  is  suitable  to 
be  used  in  the  lower  course. 

When  the  State  first  began  to  build  roads  the 
stone  from  one-half  inch  to  1  inch  was  a  waste 
product,  but  more  recently  this  has  been  used 
for  the  bottom  course  on  the  sub-grade,  simply 
stipulating  that  it  should  not  in  any  case  oc- 
cupy more  than  one-third  in  thickness  of  the 
base  course.  The  base  course  is  made  of  screen 
stone  1%  to  3  inches  in  size,  and,  with  the 
product  of  one-half  to  1  inch,  as  above  de- 
scribed, is  put  in  a  course  5%  inches  in  thick- 
ness, loose.  A  10-ton  steam  roller  is  then 
passed  over  this  stone,  beginning  on  either 
edge,  and  rolling  toward  the  center  of  the  road, 
rolling  the  whole  of  it  about  six  times,  thus 
knitting  the  stone  together  in  one  compact  mass. 
After  this,  about  one-half  inch  in  thickness  of 
the  screenings,  as  above  described,  is  placed  on 
this  stone.  The  roller  is  then  passed  over  it 
five  or  six  times.  An  ordinary  road  sprinkler 
is  then  used  ahead  of  the  roller,  and  the  rolling 
and  sprinkling  continued  with  the  addition 
of  screenings  or  dust  where  required,  until 
the  whole  lower  course  Is  filled  to  the  surface 
with  screenings,  making  one  compact  mass  4 
inches  in  thickness  when  finished. 

The  top  course  is  formed  of  stone  from  1 
to  2  inches  in  size.  About  2%  Inches  of  this 
loose  stone  are  put  on  the  road  and  the  roller 
passed  over  them  as  described  in  the  first 
course  some  five  or  six  times,  and  then  screen- 
ings are  added,  as  in  the  first  case.  Then  fol- 
lows the  sprinkling  and  rolling  until  the  top 
course  is  welded  into  the  bottom  course  and 
the  two  are  thoroughly  filled  with  screenings, 
making  a  compact  mass  6  inches  in  thickness 
when  finished.  At  some  points  in  the  State  this 
top  surface  has  been  made  successfully  of 
gravel  instead  of  stone,  as  heretofore  described. 

The  earth  wings  on  the  road  are  usually  from 
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3  to  5  feet  on  either  side,  making  a  12-foot 
road  eitlier  18  or  22  feet  in  width  from  one 
ditch  to  the  other,  as  the  case  may  be,  and  any 
other  I'oad  the  additional  width  of  the  macadam 
surface.  In  a  dry  season  of  the  year,  or  when 
the  road  is  first  opened  after  traffic,  it  is  cus- 
tomary to  put  an  extra  coat  of  stone  dust  or 
sand  about  one-half  inch  in  thickness  on  top  of 
the  finished  road.  The  most  desirable  stone 
for  the  top  course  lor  these  roads  is  the  Hud- 
son River  trap  rock,  and  in  all  sections  of  the 
State  which  it  is  convenient  to  reach  by  canal 
this  is  generally  specified,  unless  it  is  in  ex- 
ceptional cases,  where  a  hard  and  durable  gran- 
itic rock  is  found  near  the  road  to  be  con- 
structed which  will  answer  the  purpose. 

These  roads  have  sustained  the  ordinary 
travel  of  a  country  district,  leading  to  a  popu- 
lous city,  for  four  years;  some  of  them  have 
been  through  a  section  of  country  having  a 
sand  subsoil  for  part  of  the  way  and  another 
portion  of  the  road  on  the  side  hill  of  a  pre- 
cipitous gully  of  brick  clay.  Some  persons 
have  questioned  whether  in  northern  New  York 
roads  of  the  character  herein  described  would 
withstand  the  extreme  cold  weather  on  a  clay 
soil  without  being  ruined  by  the  action  of  the 
frost.  Experience  has  been  that  a  road  built 
as  described,  with  proper  care  and  provided 
with  rapid  and  successful  drainage,  will  with- 
stand the  climate  and  clay  soils  of  any  portion 
of  the  State. 

The  recent  experience  of  the  State  roads  of 
Massachusetts  was  summed  up  as  follows  by 
Mr.  Charles  W.  Ross,  street  commissioner  of 
Newton  and  formerly  State  highway  commis- 
sioner: The  style  of  the  road  that  is  being 
built  in  different  sections  at  the  present  time 
is  a  very  different  type  from  that  which  was 
built  ten  or  more  years  ago.  For  instance,  in 
many  places  it  has  been  found  from  practical 
experience  that  from  4  to  6  inches  of  macadam 
put  on  a  good  gravel  foundation  will  give  as 
good  results  as  could  possibly  be  obtained  by 
putting  on  8  or  10  Inches,  which  was  formerly 
the  idea.  It  was  evident  that  the  large  cost 
of  building  macadam  roads  could  not  be  con- 
tinued, and  it  was  found  by  experience  that 
something  of  a  cheaper  and  yet  a  durable  na- 
ture must  be  obtained.  For  instance,  if  a  side 
street  in  a  city  has  a  good  gravel  foundation 
It  can  be  covered  with  from  2  to  3  inches  of 
crushed  stone,  put  on  in  layers  and  thoroughly 
rolled,  and  give  a  good  result.  In  many  cases 
such  a  road  is  just  as  satisfactory  as  one  cov- 
ered With  from  4  to  6  inches.  When  the  amount 
annually  appropriated  by  a  city  or  town  is 
small,  it  is  a  hard  problem  to  solve — to  know 
what  to  do  to  give  the  best  results  with  the 
least  amount  of  expenditure. 

The  heavy  storms  which  come  so  often  in 
New  England  do  an  immense  amount  of  dam- 
age to  our  roads,  and  one  heavy  shower  last 
summer  damaged  the  streets  of  the  city  of  New- 
ton to  such  an  extent  that  it  would  have  cost 
at  least  |20,000  to  put  them  in  the  condition 
that  they  were  in  before  the  storm.  As  these 
storms  are  so  liable  to  occur,  it  has  taught  the 
authorities  to  look  for  something  more  durable 
that  will  stand  the  severe  storms  of  the  spring 
and  summer.  There  have  been  a  great  many 
experiments  made  in  regard  to  a  new  mixture 
of  concrete  or  bituminous  macadam,  and  roads 
of  this  material  are  being  built  in  many  parts 
of  the  country  at  the  present  time.  Mr.  Ross' 
experience  leads  him  to  believe  that  in  a  short 
time  many  streets  will  be  covered  with  a  coat- 
ing of  bituminous  macadam,  which  will  Insure 
them  against  the  action  of  the  weather,  and 
they  will  not  be  affected  either  by  freezing  or 
thawing.  While  the  loss  of  fine  material  from 
the  road  after  a  shower  is  very  great,  there  is 
also  the  additional  expense  of  cleaning  out  the 


drains  and  catch  basins  that  have  been  filled 
with  this  material,  which  is  washed  from  the 
surface  of  the  streets.  It  clogs  the  drains  and 
goes  from  there  into  the  small  streams  that 
lead  to  the  river,  and  these  must  be  kept 
cleaned  at  a  great  annual  expense.  If  these 
roads  could  be  surfaced  with  a  less  expensive 
material  than  asphalt,  and  yet  give  a  smooth 
and  lasting  surface  that  would  not  be  as  slip- 
pery in  the  winter,  or  even  in  the  summer  when 
it  is  wet,  and  would  insure  it  against  the  ac- 
tion of  the  high  winds  that  sweep  so  much  of 
the  fine  material  away  during  certain  seasons 
of  the  year,  the  experiment  would  be  well  worth 
trying. 


Heavy  Concrete  Arches. 

Some  months  ago  an  esteemed  British  con- 
temporary, which  will  long  be  remembered  by 
Americans  as  advising  foreign  engineers  visiting 
the  Chicago  exposition  to  carry  revolvers  al- 
though Indians  no  longer  infested  that  city,  an- 
nounced that  a  200-foot  concrete  arch  was  under 
construction  across  the  Vermilion  River.  This 
item  had  a  considerable  circulation  and  The  En- 
gineering Record  has  accordingly  been  to  con- 
siderable correspondence  to  ascertain  the  facts 
concerning  this  remarkable  structure.     The  re- 
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port  was  finally  traced  to  the  Peoria  &  Eastern 
Railway  Company,  but  not  in  Its  magnified 
form.  As  will  be  seen  from  the  accompanying 
diagrams,  the  structure  is  simply  a  double  50- 
foot  concrete  arch  bridge  with  no  special  fea- 
ture about  it  except  that  it  is  under  a  68-foot 
fill  which  requires  a  greater  thickness  of  arch 
width  than  is  ordinarily  used  with  such  a  span. 
The  arches  replace  a  150-foot  lattice  deck  bridge 
carrying  a  track  20  feet  below  the  proposed  rail 
base  of  the  reconstructed  line.  The,  engineer  of 
the  structure,  Mr.  M.  A.  Neville,  sent  The  En- 
gineering Record  a  copy  of  the  specifications 
governing  the  work,  from  which  the  following 
notes  have  been  taken. 

It  will  be  noticed  in  the  diagrams  that  the 
arch  is  5  feet  thick  at  the  crown  and  has  a 
radius  of  25  feet.  The  abutment  at  the  spring- 
ing line  is  13  feet  thick  and  the  central  pier  is 
10  feet  thick.  The  concrete  for  the  arch  and 
spandrel  walls  is  a  mixture  of  1  part  of  Portland 
cement,  2  of  sand  and  5  of  stone  broken  to  pass 
a  114-inch  ring,  while  the  mixture  for  piers 
abutments  and  wing  walls  is  1  part  cement,  3 
of  sand  and  6  of  stone  broken  to  pass  a  2-inch 
ring. 


"Hand-mixed  concrete  shall  not  be  made  in 
batches  of  more  than  one  yard  in  each  batch. 
The  proper  amount  of  the  several  kinds  of  ma- 
terial shall  be  measured  in  some  way  which  is 
entirely  satisfactory  to  the  engineer  or  inspec- 
tor in  charge  of  the  work,  so  that  they  may 
be  satisfied  that  the  requisite  proportions  of 
each  kind  of  material  are  delivered  for  each 
batch  of  concrete.  Satisfactory  methods  of  meas- 
urement will  be  the  use  of  headless  or  bottom- 
less barrels  for  measuring  sand  and  broken 
stone;  the  use  of  boxes  into  which  the  sand  and 
stone  may  be  cast  and  leveled  off,  (the  boxes 
then  being  removed) ;  or  the  use  of  square  and 
uniform-size  wheelbarrows,  expressly  designed 
for  the  purpose.  The  measurement  of  sand  and 
broken  stone  in  the  ordinary  shallow,  round- 
bottom  wheelbarrow  will  not  be  considered  satis- 
factory, and  shall  not  be  permitted. 

"The  detail  of  mixing  concrete  by  hand  shall 
be  generally  as  follows:  The  proper  amount  of 
sand  shall  be  measured  out  and  spread  upon 
the  concrete  platform,  and  the  proper  amount  of 
cement  shall  be  delivered  and  spread  upon  the 
same,  the  sand  and  cement  shall  be  turned  over 
dry,  either  by  means  of  shovels  or  hoes  until 
they  are  evenly  mixed.  They  shall  then  be 
wet  and  mixed  into  a  rather  thin  mor- 
tar, and  shall  then  again  be  spread  into 
a  uniform  and  thin  layer  upon  the  con- 
crete platform.  The  proper  amount  of  con- 
crete stone  (the  same  having  been  previously 
drenched  with  water)  shall  be  spread  upon  the 
mortar,  and  the  whole  shall  be  turned  over  at 
least  twice,  either  by  shovels  or  hoes  before  it 
ia  loaded  into  the  wheelbarrows;  or  in  any 
other  way  taken  to  be  placed  into  work.  In  wet- 
ting the  mixture  of  sand  and  cement  to  make 
the  mortar,  and  in  wetting  the  subsequent  mix- 
ture of  stone,  sand  and  cement  (if  necessary), 
a  spray  or  sprinkler  shall  be  used.  The  water 
must  not  be  dashed  upon  the  mass  in  buckets 
or  large  quantities,  or  by  means  of  a  jet.  The 
inspector  shall  insist  that  the  resultant  mixture 
of  sand,  cement  and  stone,  is  as  nearly  as  pos- 
sible uniform  in  character,  the  mortar  being 
equally  distributed  through  the  mass  of  stone. 
The  inspector  shall  also  see  that  the  mixture  is 
neither  too  wet  nor  too  dry.  It  should  be  of 
such  a  consistency  that  when  thoroughly 
rammed  it  will  quake  slightly,  but  it  should  not 
be  thin  enough  to  quake  in  the  barrow,  or  be- 
fore ramming. 

"Machine  mixed  concrete  shall  be  made  of  the 
same  general  consistency  as  the  hand  mixed  con- 
crete above  specified.  Proper  precautions  shall 
be  taken  to  see  that  the  requisite  proportions 
of  the  different  ingredients  are  used.  If  ma- 
chines are  used  which  are  not  provided  with 
devices  to  deliver  each  of  them,  the  process  of 
making  the  concrete  shall  generally -be  as  fol- 
lows: The  proper  amount  of  sand,  cement  and 
stone  for  a  batch  not  to  exceed  one  yard  of  con- 
crete shall  be  delivered  on  the  platform,  and 
roughly  mixed  together  so  that  when  the  dry 
mass  is  cut  down  and  delivered  to  the  mixer  by 
means  of  shovels,  proper  amounts  of  each  of  the 
ingredients  are  handled  in  each  shovelful.  It 
will  not  be  regarded  as  a  satisfactory  process 
to  deliver  crushed  stone,  sand  and  cement  at 
random  to  the  mixer,  without  taking  some 
special  means  as  above  described,  to  insure  the 
delivery  of  the  proper  quantity  of  each  Ingre- 
dient as  nearly  as  may  be  simultaneously. 

"Concrete  facing  shall  be  composed  of  1  part 
Portland  cement  and  2%  parts  sand,  and  shall 
have  a  thickness  of  at  least  1  inch  on  all  arch 
soflits,  arch  faces,  abutments,  piers,  spandrels 
or  other  exposed  surfaces.  There  must  be  no 
definite  planes  or  surface  of  demarkation  be- 
tween the  facing  and  concrete  backing.  The 
facing  and  backing  must  be  deposited  in  the 
same  layer,  and  be  well  rammed  in  place  at  the 
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same  time.  No  plastering  will  be  allowed  on 
the  exposed  faces  of  the  work,  but  the  inside 
faces  of  spandrel  walls  covered  by  the  fill  may 
be  plastered  with  mortar  having  the  same  com- 
position as  specified  for  facing. 

"The  concrete  for  arches  shall  be  started 
simultaneously  from  both  ends  of  the  arch,  and 
be  built  in  longitudinal  sections  wide  enough 
to  constitute  a  day's  work.  The  concrete  shall 
be  deposited  in  layers  not  more  than  6  inches 
thick,  each  Isomer  being  well  rammed  in  place 
before  the  previously  deposited  layer  has  had 
time  to  set  partially.  The  work  shall  proceed  day 
and  night,  if  necessary,  to  complete  each  longi- 
tudinal section.  These  sections  while  being 
built  shall  be  held  in  place  by  substantial  tim- 
ber forms,  normal  to  the  centering  and  parallel 
to  each  other,  and  these  forms  shall  be  re- 
moved when  the  section  has  set  sufficiently  to 
admit  of  it  The  sections  shall  be  connected 
as  si>ecifled  above,  and  also,  if  in  the  opinion  of 
the  engineer  it  is  deemed  necessary,  steel 
clamps  or  tie  rods  shall  be  built  into  the  con- 
crete." 


Sinking  and  Testing  an  Iron  Pile. 


In  Hoboken,  N.  J.,  at  the  foot  of  pier  C  in  the 
North  River,  a  cylindrical  caisson  was  sunk  last 
Spring  to  a  depth  of  97  feet  below  mean  high 
tide.  It  was  made  of  cast-iron  sections  6  feet 
in  external  diameter,  2  inches  thick  and  6  feet 
high,  with  inside  flanges  bolted  together  with 
red-lead  and  rubber  gaskets.  Around  the  lower 
or  cutting  edge  there  was  an  inside  horizontal 
ring  of  1-inch  pipe  with  3/16-inch  perforations 
%  inch  apart  on  the  under  side.  Three  1-inch 
vertical  pipes  were  connected  to  the  ring  and 
through  them  water  at  200  pounds  pressure 
was  pumped  to  scour  the  soil  under  the  cutting 
edge.  The  caisson  was  lowered  to  bottom  in 
28  feet  of  water  and  sunk  by  its  own  weight 
some  distance  into  the  soft  mud  and  silt.  Theu 
it  was  loaded  with  pig  iron  on  a  top  platform 
and  was  gradually  sunk  with  the  scouring  jets 
to  a  depth  of  97  feet  through  blue  clay.  This 
was  very  soft  to  a  depth  of  about  75  feet  where 
shells  were  found,  and  then  became  a  little 
harder,  continuing  with  the  same  general  char- 
acteristics to  rock  at  a  depth  of  267  feet,  as  de- 
termined by  test  borings. 

As  the  caisson  sunk,  sections  were  succes- 
sively added  to  the  top  until  It  had  a  total 
length  of  about  108  feet  and  weighed  about  SO 
tons.  A  total  load  of  60  tons  of  pig  iron  and  the 
action  of  the  hydraulic  jets  forced  it  down  at 
a  maximum  rate  of  about  6  feet  a  day.  After 
sinking  was  stopped  the  top  was  covered  by 
a  ribbed  cast-iron  diaphragm  and  pneumatic 
pressure  was  applied.  Men  enter  the  caisson 
and  with  a  hydraulic  jet  loosened  the  core 
which  was  ejected  in  the  form  of  mud  by 
the  wet  blow-off  through  a  3-inch  pipe  con- 
tracted to  2  inches  at  the  liottom  to  prevent 
the  entrance  of  any  objects  large  enough  to 
cause  obstruction.  A  maximum  pressure  of 
about  40  pounds  sufficed  to  make  the  excavation 
to  a  depth  of  80  feet  where  a  horizontal  bulk- 
head of  two  solid  courses  of  crossed  4-inch 
planks  was  laid  on  the  ground  and  braced  down 
by  vertical  struts  up  against  the  under  side  of 
the  next  flange  above. 

A  pair  of  heavy  12-inch  horizontal  I-beams  were 
seated  on  the  next  flange  and  supported  a  plat- 
form to  carry  the  pile  while  it  was  being  as- 
sembled. The  pile  was  made  with  cylindrical 
cast-iron  sections  30  Inches  in  diameter  outside, 
.1>4  inches  thick  and  8  feet  high,  with  inside 
flanges  faced  and  jointed  with  red  lead  and 
rubber  gaskets  and  having  twelve  li/4-inch  bolts 
In  each.  The  lower  section  terminated  in  a  hol- 
low conical  steel  casting  41^  feet  long  with  a  6% 
Inch    vertical   hole   through   the   8-lnch    point. 
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Around  the  outside  of  the  cone  were  three  turns 
of  a  helicoidal  flange  about  4  feet  in  diameter 
and  1%  inches  thick  which  acted  like  a  gimlet 
thread  to  draw  the  pile  down  when  revolved. 
There  were  3x5-inch  rectangular  openings 
through  the  sides  of  the  cone  between  the  turns 
of  the  flange.  Two  inside  vertical  pipes  1% 
inches  in  diameter  were  formed  by  coring  out 
the  metal  of  the  thickened  wall  on  opposite  side 
of  the  cone,  and  terminated  near  the  point  with 
downwardly  inclined  orifices  %  inch  in  diam- 
eter through  the  outer  walls.  These  pipes  were 
continuous  with  a  similar  pair  integral  with  the 
walls  of  each  upper  section  of  the  pile  and 
formed  two  tubes  reaching  to  the  top  of  the 
pile,  through  which  hydraulic  jets  could  be 
forced  if  necessary. 

The  circular  opening  in  the  flanges  between 
the  point  and  the  lower  section  of  the  pile  was 
closed  by  a  ribbed  cast-iron  horizontal  dia- 
phragm in  two  semi-circular  halves  which  rested 
on  the  upper  side  of  the  flange.  They  were 
braced  down  against  the  flange  by  a  pair  of  in- 
clined pieces  in  the  same  vertical  diametrical 
plane.  Their  feet  were  close  together  on  op- 
posite edges  of  the  joint  and  their  h.eads  abutted 
against  angle-blocks  under  the  next  flange 
above  and  were  connected  by  a  horizontal  strut. 

This  was  hinged  on  the  under  side  of  the  mid- 
dle in  such  a  way  as  to  make  a  toggle  joint 
which  could  be  broken  by  pulling  up  on  a  ver- 
tical rope  attached  to  the  middle  of  the  strut 
and  carried  to  the  top  of  the  pile.  By  operat- 
ing this  rope  the  braces  could  be  removed  and 
the  two  parts  of  the  diaphragm  hauled  up 
without  the  necessity  of  descending  in  the  pile 
to  the  bottom. 

The  pile  was  assembled,  section  by  section, 
by  a  derrick  on  the  pier  through  which  the 
caisson  had  been  sunk.  The  lower  eight  sec- 
tions were  rough  castings  finished  on  the 
flanges  only,  but  the  upper  sections  were  turned 
outside  and  passed  through  two  horizontal  cast- 
iron  guide  rings  at  different  heights,  which 
were  L-shaped  in  cross-section  and  were  bored 
to  a  close  fit.  They  were  secured  by  triangular 
frames  bolted  to  the  caisson  flanges  and  were 
eccentric  with  the  caisson.  The  cylinder  ex- 
tended through  packing  rings  in  the  horizontal 
diaphragms  which  closed  the  caisson  and  formed 
the  top  and  bottom  of  its  air  lock  and  gave  it 
solid  bearings  to  align  it  and  prevent  spring- 
ing and  air  leakage.  The  packing  rings  had 
been  bored  to  1/32  inch  clearance,  but  as  the 
pile  sections  were  turned  separately  and  did 
not  match  perfectly  at  joints  there  were  slight 
offsets  there  which  would  not  clear  the  rings 
and  the  latter  were  removed  and  reamed  out 
14  inch  larger. 

When  the  pile  had  been  built  up  above  the 
top  of  the  caisson  it  was  lifted  by  a  wrecking 
derrick,  the  platform  on  which  it  had  been 
supported  was  removed,  and  it  was  allowed  to 
sink  into  the  mud,  which  it  penetrated  about  1 1 
feet  by  its  own  weight  only.  Horizontal  tim- 
bers were  clamped  across  it  just  above  the  top 
of  the  caisson  and  pig  iron  was  loaded  on  them, 
and  the  pile,  being  intermittently  screwed  down, 
sunk  at  a  maximum  rate  of  6  feet  a  day  which 
gradually  diminished  as  it  went  deeper  until  at 
a  penetration  of  113  feet  below  mean  high  water 
three  revolutions  under  a  30-ton  load  produced 
no  penetration. 

A  cap  bolted  to  the  top  flange  of  the  upper 
section  of  the  pile  had  a  vertical  axis  with 
bearings  in  the  horizontal  top  and  bottom  plates 
at  the  center  of  the  horizontal  reaction  strut. 
This  was  rectangular  in  cross-section,  made 
with  four  angles' latticed,  and  was  17  feet  long, 
3  feet  wide  and  2  feet  deep.  The  ends  had  on 
opposite  sides  double-flanged  bearing  plates  on 
vertical  guide  beams  which  permitted  it  to 
move  up  or  down  with  clearance,  but  would  not 
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allow  it  to  revolve  on  the  axis  of  the  pile.  The 
pile,  cap  and  loading  revolved  freely  on  a  com- 
ijjpu  vertical  axis.  There  was  keyed  to  the 
cap,  inside  the  strut,  a  wide  thick  horizontal 
ratchet  wheel  which  was  engaged  by  two  pawls 
on  opposite  sides,  pivoted  to  horizontal  con- 
necting rods  from  the  pistons  of  two  hydraulic 
cylinders  about  1  foot  in  diameter  and  2  feet 
long,  which  were  mounted  inside  the  horizontal 
strut  and  operated  by  a  pump  on  the  pier.  The 
cylinders  were  a  little  inclined  to  the  axis  of 
the  strut  so  that  their  axes  were  nearly  tan- 
gent with  the  circumference  of  the  ratchet  wheel 
and  the  connecting  rods  and  pawls  were 
damped  to  the  ratchet  wheel  by  top  and  bottom 
plates  which  engaged  vertical  flanges  on  the 
inner  edge  of  the  circumference  of  the  wheel 
and  slipped  freely  over  it. 

Above  the  upper  bearing  in  the  strut  the  pile 
cap  had  a  horizontal  flange  about  3  feet  in  di- 
amter,  on  which,  after  the  pile  had  been  driven 
113  feet,  there  were  supported  two  transverse^ 
I-beams  carrying  two  spare  sections  of  the  cais- 
son with  their  axes  coincident  with  that  of  the 
pile.  Their  combined  weight  was  about  17,000 
pounds,  and,  being  supplemented  by  pig  iron 
piled  inside  on  a  floor  laid  on  the  lower  flange, 
helped  to  sink  the  pile  10  feet  farther  when 
screwing  was  resumed.  The  hydraulic  appar- 
atus turned  the  pile  at  a  speed  of  about  one 
revolution  in  ten  minutes.  This  caused  a  pene- 
tration of  from  %  inch  to  4  inches  per  turn 
and  was  maintained  from  half  an  hour  to  eight 
or  ten  hours  at  a  time,  careful  observations  being 
made  and  recorded.  At  first  under  the  initial 
load  of  10  tons,  the  pile  descended  as  fast  as 
6  feet  per  day,  but  this  rate  rapidly  decreased, 
and  the  penetration  was  very  slow  and  diffi- 
cult at  last,  when  it  attained  a  final  depth  of 
123  feet  and  the  twisting  ceased  and  experi- 
ments were  continued  on  the  bearing  power  of 
the  pile.  On  August  16  the  pile  was  stationary 
under  a  load  of  37  tons.  Then  an  increment 
of  5  tons  was  added  and  it  immediately  corn- 
inches  to  sink  at  the  rate  of  from  0.01  to  0.02 
inches  in  twenty  minutes.  In  36  hours  it  had 
sunk  11/32  inch  and  stopped.  On  August  j8 
another  increment  of  5  tons  was  added  bringing 
the  total  load  up  to  47  tons  and  a  settlement 
of  0.015  inch  was  observed  in  twenty  minutes, 
and  was  continued  for  some  time  after  at  the 
same  rate. 

The  tests  are  being  made  under  direction  of 
Mr.  C.  M.  Jacobs,  chief  engineer  for  the  western 
division  of  the  proposed  Hoboken-New  York  and 
Long  Island  tunnel  of  the  Pennsylvania  Rail- 
road Company.  Mr.  J.  Forgie  is  his  principal 
assistant,  Mr.  A.  D.  Barrett  is  the  superinten- 
dent and  the  caisson  and  pile  were  sunk  by  Mr. 
C.  C.  Ijovejoy. 


The  American  School  of  Correspondence, 
Boston,  Mass.,  has  recently  completed  an  ar- 
rangement with  the  Armour  Institute,  of  Chi- 
cago, whereby  students  of  the  former  school 
are  admitted  to  the  classes  of  the  latter  with- 
out further  examination,  and  their  work  counts 
towards  a  B.  S.  degree.  This  will  enable  such 
students  to  pursue  at  home  part  of  the  work 
required  by  the  Armour  Institute  for  a  degree 
and  will  doubtless  be  of  assistance  to  young 
engineers,  draftsmen,  and  others  in  securing  a 
technical  education.  The  American  SchooL  of 
Correspondence  will  soon  remove  its  office  and 
entire  force  of  teachers  to  Chicago. 


Tree  Planting  on  the  watershed  of  the  Wachvi- 
sett  reservoir  at  Clinton,  Mass.,  has  been  car- 
ried .  on  recently  under  the  direction  of  the 
Bureau  of  Forestry  of  the  Agricultural  Depart- 
ment, and  it  was  recently  annoimced  that  sim- 
ilar work  will  be  undertaken  on  the  watershed 
of  the  Woonsocket,  R.  I.,  storage  reservoir. 
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The  Pacific  Portland  Cement  Company's  Works. 

By  Watson  Vredenburgh,  Jr.,  C.  M.,  32  Broadway,  New 
York. 


The  extreme  West  has  recently  begun  to 
take  an  active  part  in  the  development  of  the 
cement  industry  of  the  country  and  already  a 
number  of  plants  are  projected  and  several  in 
the  course  of  construction.  The  plant  of  the 
Pacific  Portland  Cement  Company,  situated  at 
Suisun,  Solano  County,  Cal.,  has  been  under 
construction  for  the  past  year  and  commenced 
operation  on  August  1,  1902. 

The  local  conditions  surrounding  the  de- 
posits of  the  raw  materials  at  the  site  of  this 
plant  necessitated  a  mill  somewhat  different 
in  several  important  features  from  the  general 
type  of  plant  found  in  the  main  center  of  the 
industry  in  the  East.  The  relation  of  the  raw 
material  deposits  to  the  general  lax  of  tbe 
land  prompted  the  construction  of  a  hill-side 
plant;  the  power  is  entirely  electrical,  sup- 
plied from  one  of  the  independent  long-dis- 
tance transmission  lines  which  have  done  such 


have  enabled  a  gravity  layout  to  be  made  from 
the  quarries  through  the  several  stages  of 
manufacture  to  the  stock  house,  with  the  two 
exceptions  of  the  elevation  of  the  clinker  to 
coolers  and  the  use  of  several  elevators  In  the 
packing  room  of  the  stock  house.  The  connect- 
ing railroad  from  the  mill  to  the  main  line  runs 
perfectly  level  for  the  entire  two  miles,  ex- 
cepting a  very  slight  rise  to  the  stock  house 
situated  at  the  foot  of  the  slope. 

The  limestone  quarry  is  situated  at  a  dis- 
tance of  three-quarters  of  a  mile  from  the  mill 
and  is  worked  from  an  open  face  in  which  the 
rock  comes  to  the  surface  so  that  no  stripping 
is  required.  The  clay  lies  in  large  deposits 
about  1,000  feet  from  the  mill.  The  only  strip- 
ping required  is  to  remove  the  soil  and  grass. 


water  and  oil  pumps  Is  electrical;  the  crusher 
at  the  quarry  also  has  Its  own  motor  and  the 
ice  plant  used  in  connection  with  the  com- 
pany's boarding  house  has  an  independent 
motor.  The  power  is  furnished  from  the  Bay 
Counties  Power  Company,  which  operates  its 
lines  of  long-distance  electrical  transmission 
from  Oakland  to  Colgate,  a  distance  of  152 
miles.  This  power  Is  furnished  at  60,000  volts 
and  It  Is  then  transformed  In  the  power  house 
of  the  mill  to  voltage  as  required.  The  power 
company  has  two  complete  lines  on  Independ- 
ent poles  so  that  the  danger  of  a  break  down 
on  the  lines  Is  reduced  to  a  minimum.     A  great 
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notable  work  on  the  Pacific  Coast,  and  the  fuel 
for  the  burning  and  driving  is  obtained  from 
the  California  oil  fields.  These  features  make 
the  plant  unique  in  character  and  an  endeavor 
will  be  made  to  describe  it  under  the  several 
most  important  essential  features  entering  into 
the  successful  operation  of  such  a  plant  and 
to  describe  its  construction  in  general. 

The  company's  property  comprises  approxi- 
mately 800  acres  gf  land,  of  which  about  300 
acres  is  limestone  and  the  remainder  being 
principally  clay  deposits.  The  mill  is  situated 
two  miles  from  the  Southern  Pacific  road,  and 
by  this  route  is  about  50  miles  from  San  Fran- 
cisco and  40  miles  from  Sacramento. 

In  the  selection  of  the  immediate  location  of 
the  mill  the  nature  of  the  ground  between 
the  quarry  and  the  railroad  had  to  be  con 
sidered,  and,  as  constructed,  the  mill  stands  on 
the  first  of  a  series  of  foot  hills  which  rise 
higher  and  higher  to  the  north.    These  features 


The  character  of  the  raw  materials  is  shown 

from  the  following  set  of  typical  analysis,  both 

from  material  dried  at  212  degrees  Fahrenheit. 

Analysis   of  Limestone. 

Ig.  loss   48.74 

Silica  (SlOj,)    41 

Iron  and  Aluminum  ( FeaOjAUOj) 86 

Calcium   (CaO) 54.86 

Magnesium  (MgO) 21 

Analysis  of  Clay. 

Ig.  loss   9.07 

Sill 


7.55  PeaO, 
18.95  AljOii 


Silica  (SlOj)   58.44 

Iron  and  Aluminum  (FezOa.^laOj) .   26.50 

Calcium    (CaO)     1.70 

Magnesium    (MgO)    1.88 

Alkali  (KaONajO)   1.56 

The   finished    cement    showed    the   following 

analysis,  physical  and  tensile  strength  tests: 


Analysis  of  Cement. 

Silica   22.51 

Iron  and  Aluminum  11.13 

Calcium     64.06 

Magnesium    (MgO).       .99 

Sulphuric 1 1  (11 

Anhydrite f  ^"^ 

Alkali 54 


Physical  Test  of  Cement. 
Initial    set.   2  hrs. 
Set  hard...   6  hrs.  20  min. 
Hot  water..  O.  K. 
Tensile      Strength       Neat 
Cement. 

3    days    290  lbs. 

7       ''^      645    " 

28     "       795    " 


The  power  for  the  entire  plant,  Including  the 


economy  in  the  distribution  of  power  Is  antici- 
pated, due  to  the  fact  that  when  any  individual 
machine  is  shut  down  Its  motor  is  also  shut 
down,  and  as  the  power  is  a  direct  purchase 
this  means  a  direct  economy. 

The  power  room  of  the  plant  Is  situated 
alongside  the  kiln  building  and  directly  con- 
nected with  It.  It  contains  the  necessary  trans- 
formers and  switchboards  from  which  the  cur- 
rent Is  distributed  to  the  various  motors 
throughout  the  plant.  In  this  room  a  75-kllo- 
watt  motor  drives  a  line  shaft,  which  in  turn 
drives  an  air  compressor  for  supplying  air  to 
the  kiln-burning  apparatus  and  also  the  main 
shaft  driving  the  kilns.  Provision  has  also 
been  made  to  install  a  lOO-horse-power  engine 
and  boiler  to  be  used  as  auxiliary  power  for 
driving  the  kiln  shaft  in  the  event  of  an  acci- 
dent to  the  electrical  power.  The  motors  for 
the  plant  were  supplied  by  the  General  Elec- 
tric Company  and  the  compressor  by  the  Com- 
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pressed  Air  Machinery  Company  of  San  Fran- 
cisco. 

The  fuel  oil  is  delivered  to  the  plant  from 
the  California  oil  fields  in  tank  cars.  An  oil 
spur  is  so  arranged  that  two  cars  can  be  un- 
loaded at  one  time.  The  oil  flows  by  gravity 
into  a  tank  placed  below  the  rails,  and  from 
there  is  pumped  to  the  elevation  of  the  floor 
of  the  raw  material  house,  where  storage  is 
provided  for  .75,000  gallons.  From  these  tanks 
the  oil  is  fed  to  the  kilns  and  dryer  by  gravity. 

The  accompanying  diagram  gives  a  general 
plan  and  elevation  of  the  works,  showing  the 
relation  of  the  various  buildings  with  their  ma- 
chinery layout,  which  will  be  described  in  the 
order  in  which  they  are  employed  in  the  man- 
ufacturing processes. 

The  dimensions  of  the  buildings  comprising 
the  plant  are  as  follows:  Raw  material  storage, 
60x80  feet;  dryer  house,  30  x  85  feet;  raw  ma- 
terial ball  mill  room,  51  x  42  feet;  tube  mill 
room,  51  x  46  feet;'  kiln  room,  71  x  69  feet; 
clinker  pit,  41  x  69  feet;  cement  ball  mill  room, 
42  X  51  feet;  cement  tube  mill,  46  x  51  feet; 
stock  house,  70  x  144  fefet. 


at  present  provides  simply  a  bulk  storage  for 
the  raw  materials.  It  has  been  thought  desira- 
ble to  make  the  necessary  proportionate  mix 
of  raw  materials  directly  by  hand  in  the  raw 
material  house  during  the  preliminary  experi- 
mental stages  of  manufacture,  and,  when  the 
plant  is  in  full  operation  and  the  materials 
thoroughly  understood,  to  install  a  system  of 
bins  and  conveyors  to  eliminate  the  manual 
labor.  The  proper  mixture  to  give  the  desired 
composition  is  dumped  directly  from  the  floor 
of  the  raw  material  room  into  a  rotary  dryer 
5  feet  in  diameter  by  50  feet  long,  of  the  ordi- 
nary type  furnished  by  the  Vulcan  Iron  Works. 
The  heat  for  the  dryer  is  obtained  from  fuel  oil 
and  a  special  combustion  chamber  forming  the 
end  housing  has  been  constructed  to  comply 
with  the  requirements  of  oil  burning;  grates, 
ash  pits,  etc.,  have  also  been  provided  so  that 
coal  or  wood  can  be  used.  The  dryer  house 
also  contains  a  10-horse-power  motor  driving  a 
counter-shaft  from  which  the  dryer  is  driven 
directly  by  belt. 

The  material  passes  directly  from  the  dryer 
to  a  16-inch  belt  conveyor  which  carries  it  to 


View  in  the  Kiuf   ItooM,  Pacific  Pobtland  Cement  Co. 


The  working  floor  of  the  limestone  quarry  is 
200  feet  above  the  base  of  the  raw  material 
storage  house.  The  limestone  is  crushed  to  a 
2-inch  ring  in  a  Gates  crusher  as  it  leaves  the 
quarry,  and  on  leaving  the  crusher  drops  into 
a  bin,  from  which  it  is  automatically  loaded 
into  buckets  and  carried  to  the  mill,  a  dis- 
tance of  three-quarters  of  a  mile,  by  means  of 
an  aerial  bucket  tramway  furnished  by  the  A. 
Leschen  ft  Sons  Rope  Company  of  St.  Louis. 
The  buckets  enter  the  raw  material  house  at 
an  elevation  of  20  feet  and  are  automatically 
dumped. 

The  clay  lies  In  a  large  deposit  about  1,000 
feet  from  the  mill,  at  a  slight  elevation  above 
the  raw  material  house.  It  is  handled  by  means 
of  plows  and  scrapers,  and  is  loaded  directly 
from  scrapers  Into  small  dump  cars.  These 
cars  run  by  gravity  Into  the  raw  material 
house  at  an  elevation  of  18  feet  and  are 
damped.  The  empties  are  made  up  into  trains 
and  are  hauled  back  by  horses. 

The  raw  material  house  is  a  single  room  and 


bins  over  two  Krupp  ball  mills.  From  these 
mills  the  product  of  the  first  grinding  is  taken 
by  a  screw  conveyor  directly  to  a  battery  of 
three  tube  mills,  in  which  the  grinding  of  the 
raw  material  mixture  is  finished.  These  ball 
and  tube  mills,  together  with  those  used  at  the 
flnishiBg  end  of  the  mill,  were  furnished  by 
Thomas  Prosser  &  Son,  of  New  York.  A  300- 
horse-power  motor  furnishes  the  power  for  this 
group  of  mills  and  drives  a  main  shaft  mounted 
on  concrete  piers  10  feet  above  the  floor  line 
of  the  tube  mill  room,  from  which  the  mills  are 
driven  directly. 

The  ground  mixture  is  received  directly  from 
the  tube  mills  on  a  16-inch  belt  conveyor  which 
conveys  it  to  a  screw  conveyor,  which  in  turn 
deposits  it  into  the  raw  material  tanks  over 
the  kilns.  There  are  three  rotary  kilns  60  feet 
long  and  6  feet  In  diameter,  made  by  the  Vul- 
can Iron  Works,  and  mounted  and  turned  in 
the  usual  manner.  Each  kiln  is  driven  from 
the  shaft  mounted  below  the  kilns  and  the 
speed  for  each  controlled  by  a  Reeves  speed 


regulator.  The  raw  material  is  stored  in  a 
large  steel  tank  mounted  above  the  feed  end 
of  the  kilns  and  just  in  front  of  the  housing. 
This  tank  is  provided  with  partitions  and  a 
V-shaped  hopper  bottom  for  each  kiln  and  was 
furnished  by  the  Heilman  Boiler  Works,  Allen- 
town,  Pa.  The  material  is  brought  from  the 
tanks  by  a  screw  conveyor  which  feeds  it  to 
the  kiln  through  water-jacketed  tubes.  These 
conveyors  are  driven  by  gears  and  chain  drives 
from  the  shaft  of  the  kiln-driving  gears  and 
are  provided  with  clutches,  making  the  feeds 
independent  of  the  kiln  motion. 

The  burned  material  is  discharged  directly 
from  the  kilns  in  the  form  of  clinker  into  the 
boots  of  elevators,  from  which  it  is  elevated 
into  clinker  coolers.  These  coolers  are  7  feet 
in  diameter  and  32  feet  high  and  are  provided 
with  an  artificial  circulation  of  air  through 
the  center.  They  were  made  by  W.  F.  Mosser 
&  Sons,  Allentown,  Pa.,  and  are  of  standard 
pattern  as  furnished  by  this  company.  The 
air  blast .  is  furnished  by  one  80-inch  rolling 
mill  blower  made  by  the  B.  F.  Sturtevant  Com- 
pany, the  blower  being  driven  by  a  15-horse- 
power  motor  directly  belted. 

The  cooled  clinker  is  received  from  each 
cooler  at  its  center  directly  on  a  16-inch  belt 
conveyor  running  through  the  center  of  the 
cooler  foundation,  and  is  discharged  into  a 
weighing  hopper  at  the  opposite  end.  This 
iiopper  weighs  the  clinker  and  discharges  it 
upon  another  lt>-inch  belt  conveyor,  conveying 
it  to  bins  over  the  finishing  ball  mill,  which  is 
fed  from  them.  The  arrangement  of  these  ball 
and  tube  mills  is  exactly  similar  to  that  of  the 
raw  material  rooms  and  the  mills  may  be  in- 
terchanged without  affecting  the  layout.  They 
are  driven  in  a  similar  manner  to  those  of  the 
raw  material  end,  a  200-horse-power  motor  fur- 
nishing the  power  for  the  main  shaft. 

The  finished  product  from  the  cement  mills 
is  received  on  a  16-inch  conveyor,  which  dis- 
charges it  into  a  long  screw  conveyor  at  the 
top  of  the  stock  house.  This  conveyor  distrib- 
utes the  cement  into  a  series  of  bins  for  stor- 
age. Provision  has  been  made  for  a  system  of 
conveyors  running  outside  and  directly  in  front 
of  the  bins,  for  l)ringing  the  cement  to  a  pack- 
ing department  at  the  end  of  the  building.  In 
this  department  the  cement  will  be  elevate(J,  to 
bins,  from  which  it  will  be  packed  in  a  series 
of  bag  and  barrel  packers. 

The  loading  of  the  finished  product  for  ship- 
ment can  be  made  from  either  or  both  sides  of 
the  stock  house,  and  the  cars  are  hauled  by 
the  company's  locomotives  over  their  own  road 
and  delivered  to  the  main  line  of  the  Southern 
Pacific  Company,  two  miles  from  the  works. 
This  connecting  road  was  built  and  is  operated 
by  the  cement  company. 

The  elevating  and  conveying  machinery  for 
the  entire  plant  was  furnished  by  the  Webster 
Manufacturing  Company,  of  Chicago;  the  main 
shafting,  pulleys,  clutches,  etc.,  by  the  Hill 
Clutch  Company,  of  Cleveland,  Ohio,  and  the 
leather  driving  belts  throughout  by  the  Page 
Belting  Company,  of  Concord,  N.  H. 

All  the  buildings  of  the  plant  are  of  steel 
frame  covered  with  corrugated  iron,  the  struc- 
tural steel  work  for  which  was  furnished  by 
Milllken  Brothers,  of  New  York.  The  slope  of 
the  hill  side  necessitated  the  construction  of  a 
number  of  retaining  walls,  which  are  built  of 
concrete,  as  well  as  all  the  machinery  and 
building  foundations.  The  entire  works  were 
erected  by  the  company,  none  of  the  work  be- 
ing done  by  contract. 

The  layout  of  the  buildings  has  been  arranged 
with  a  view  to  extension,  and  an  enlargement 
of  the  initial  plant  by  the  addition  of  a  second 
unit  will  be  begun  as  soon  as  the  present  works 
are  In  full  operation. 


Aug.  30,  1902. 
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The  main  office  of  the  company  is  situated 
in  San  Francisco  and  its  directorate  is  as  fol- 
lows: Mr.  George  Stone,  president;  Mr.  Nathan 
L.  Bell,  secretary;  Messrs.  Jas.  F.  Kilby,  Mor- 
ris Kind  and  Samuel  McMurtrie,  directors.  Mr. 
F.  H.  Lewis,  M.  Am.  Soc.  C.  E.,  manager  of  the 
Virginia  Portland  Cement  Works  at  Craigsville, 
Va.,  acted  as  consulting  engineer  in  connection 
with  the  writer,  who  was  designing  engineer. 


The  Power  Plant  for  the  Pennsylvania  Railroad 
Station,  Pittsburg. 


As  supplementary  to  the  description  in  The 
Engineering  Record  of  August  23  of  the  train- 
shed  for  the  new  depot  of  the  Pennsylvania 
Railroad  at  Pittsburg,  advantage  may  be  taken 
of  the  appearance  of  a  paper  by  Mr.  D.  B. 
Kinch  on  the  power  plant  for  the  station,  in  the 
July  •'Proceedings''  of  the  Engineers'  Society 
of  Western  Pennsylvania.  The  plant  is  a  cen- 
tralized, modern  one,  occupying  an  isolated 
building  55x420  feet  in  ground  area,  and  located 
to  serve  both  station  and  yards,  the  former 
being  a  consumer  of  perhaps  75  per  cent,  of  the 
plant's  output.  The  paper  is  reprinted  here- 
with practically  in  full. 

The  heating  and  ventilation  of  the  station, 
the  elevators  for  both  the  offices  and  baggage 
service,  the  lighting  of  the  building  and  yards, 
the  filtering  and  refrigerating  of  the  drinking 
water,  the  building  service  water,  and  pres- 
sure for  fire  mains,  the  entire  telegraphic  ser- 
vice, etc.,  are  all  provided  lor  by  the  plant, 
which  is  duplicated  as  to  the  most  vital  points. 

The  engine  and  generator  equipment  com- 
prises four  Westinghouse  compound  engines, 
of  the  standard  marine  type  design.  The  high 
pressure  cylinder  is  17  inches  in  diameter,  the 
low  pressure  cylinder  27  inches,  with  a  24-inch 
stroke.  They  are  equipped  with  a  Rites  gov- 
ernor and  have  a  speed  of  200  revolutions  per 
minute.  The  high  pressure  cylinder  is 
equipped  with  a  piston  valve,  double  ported, 
and  the  low  pressure  with  a  slide  valve,  double 
ported.  The  engines  are  direct  connected  to 
350-kilowatt,  '220-volt,  two-phase,  alternating 
current  dynamos,  of  the  Westinghouse  standard 
type.  One  engine  driven  and  one  motor  driven 
direct-current  dynamo,  each  of  S7V2  kilowatt  ca- 
pacity, serve  as  exciters.  These  exciters  also 
furnish  direct  current  for  a  number  of  small 
motors,  used  at  various  points  throughout  the 
building  on  special  apparatus  for  which  alter- 
nating current  motors  are  not,  as  yet,  provided 
by  the  manufacturers  in  connection  with  their 
apparatus. 

Current  for  the  storage  battery  used  in  con- 
nection with  the  switch  and  signal  installation 
is  also  provided  from  the  exciters.  These  direct 
current  machines  also  furnish  the  primary  cur- 
rent for  14  Crocker- Wheeler  dynamotors.  used 
exclusively  for  the  telegraphic  service.  The 
output  of  these  numerous  little  machines  varies 
from  8  volts  on  "locals"  to  360  volts  for  duplex 
and  quadruplex  service.  Battery  current  for 
telegraphic  purposes  is  entirely  supplanted  by 
the  installation  of  these  small  sets. 

The  switchboard  panels  are  of  blue  Vermont 
marble,  and  the  board  is  composed  of  13  lower 
and  9  upper  panels,  each  equipped  with  main 
and  auxiliary  bus  bars.  Stairways  at  either 
end  of  the  board,  give  free  access  to  the  gallery 
around  the  upper  panels.  The  lower  panels 
are  used  for  the  generating  and  high  tension 
work  and  the  upper  panels  for  the  distribution. 
It  is  the  intention  to  run  the  alternators  in 
parallel,  and  to  this  end  the  synchronizing  ap- 
paratus is  one  of  the  board  features.  Step-up 
transformers  at  a  ratio  of  10  to  1  are  installed 
to  furnish  lighting  and  power  circuits  to  out- 
lying districts. 

Ample  circuits  for  series  alternating-current 


arc  lamps  are  provided,  and  for  this  work  a 
combination  Jack  and  plug  board  is  used.  All 
transformers,  as  well  as  rheostats,  are  placed 
in  the  basement  directly  underneath  the  switch- 
board, thus  clearing  the  back  of  switchboard 
to  an  unusual  degree.  The  electrical  equip- 
ment occupies  the  entire  south  side  of  the  en- 
gine room,  whilst  along  the  north  side  are  lo- 
cated the  air  compressors,  hydraulic  pumps, 
high  pressure  pumps,  small  air  compressor  for 
thermostatic  heat  control  in  the  office  building, 
a  Scotch  yoke  air  compressor,  etc. 

The  main  pumping  engine  for  hydraulic  ele- 
vators is  of  the  Riedler  type,  fitted  with  me- 
chanically operated  valves.  It  has  duplex 
single-acting  outside  packed  plungers,  9% 
inches  in  diameter  and  24-inch  stroke,  steam 
cylinders  13  inches  and  23  inches  in  diameter 
with  24-inch  stroke.  This  pump,  having  a  ca- 
pacity of  1,400  U.  S.  gallons  per  minute,  against 
a  pressure  of  200  pounds  to  the  square  inch, 
when  running  at  about  96  revolutions  per  min- 
ute, with  a  steam  pressure  at  throttle  of  150 
pounds.  The  main  feature  in  the  design  of  this 
pump  was  to  cut  down  the  floor  space  to  the 
smallest  possible  area.  For  this  reason  the 
valve  gear  was  put  on  the  outside  of  the  steam 
cylinders,  in  order  to  get  the  cylinders  close  to- 
gether and  do  away  with  the  necessity  of  a  pas- 
sage between  the  gears,  which  would  have  ma- 
terially widened  the  engine.  The  engine 
frames  were  made  of  the  double  bearing  type, 
with  four-part  adjustable  boxes  for  all  bearing. 
The  entire  water  and  steam  end  of  pump  is 
mounted  on  a  substantial  bed  plate  of  box  sec- 
tion, insuring  alignment  and  in  order  to  fur- 
ther economize  the  floor  space,  the  pump  end 
was  made  of  the  single  acting  type,  as  this 
would  cut  down  the  space  required  about  one- 
half  of  that  necessary  for  the  double  acting 
pump. 

The  distinctive  feature  of  this  pumping  en- 
gine is  the  mechanically  operated  valves.  As 
the  pum.p  is  single  acting,  it  was  necessary  to 
provide  a  by-pass  so  as  to  enable  the  pump  to 
run  without  delivering  water  when  the  pres- 
sure had  passed  a  certain  point.  The  by-pass 
valve  is  operated  by  means  of  an  air  cylinder, 
which  also  operates  an  auxiliary  throttle;  the 
steam  for  running  the  pump  being  taken 
through  a  Small  by-pass  on  the  side  of  this 
throttle,  this  by-pass  having  a  valve  in  it,  so 
that  the  amount  of  steam  fed  to  the  pump  can 
be  adjusted  that  the  pump  will  not  run  more 
than  30  revolutions  per  minute  when  running 
on  the  by-pass. 

The  air  cylinder  for  operating  water  by-pass 
valve  and  throttle  is  controlled  by  means  of  a 
pilot  valve  operated  by  an  auxiliary  governor, 
this  governor  only  coming  into  effect  when  the 
speed  of  the  engine  has  dropped  to  between 
20  and  25  revolutions  per  minute.  All  of  the 
working  parts  of  governor  are  central,  to  eli- 
minate friction;  as  auxiliary  pumps  for  elevator 
service  two  simple  direct  acting  Worthington 
pumps  of  750  gallons  each  have  been  installed. 
These  are  also  used  for  the  night  run.  The 
elevator  equipment  comprises  seven  high-speed 
elevators,  to  travel  from  train  floor  to  top 
floor,  a  distance  of  190  ft.,  and  eight  direct 
lift  elevators,  used  for  baggage  and  express 
service. 

For  the  furnishing  of  air  to  the  signals  and 
switches  as  well  as  for  car  testing  and  car 
cleaning  purposes  two  cross  compound  vertical 
Reidler  express  type  compressors  are  used. 
Sizes  of  air  cylinders  are  14  and  24  inches  in 
diameter  with  24-inch  stroke  driven  by  a  verti- 
cal cross  compound,  non-condensing  Corliss 
steam  engine  with  cylinders  13  and  23  inches  in 
diameter  and  24-inch  stroke.  Each  compres- 
sor having  a  capacity  of  1,500  cubic  feet  of  free 
air,    net   piston   displacement,    to   a  maximum 


pressure  of  100  pounds,  when  running  at  a 
speed  of  134  revolutions  per  minute.  The  air 
cylinders  are  mounted  above  the  steam  cylin- 
ders. Both  air  cylinders  and  heads  are  water 
jacketed.  The  air  suction  and  delivery  valves 
are  placed  in  the  heads;  the  suction  valves  be- 
ing of  the  semi-rotative  type  operated  by  means 
of  a  wrist  plate,  driven  from  an  eccentric  in 
the  same  manner  as  the  steam  gear.  An  inter- 
cooler  and  an  after  cooler  are  provided,  the 
inter-cooler  having  a  volume  of  about  six  times 
the  volume  of  the  low  pressure  cylinder. 
After  the  air  has  been  delivered  from  the  high 
pressure  cylinder  it  is  passed  through  the  after 
cooler  so  as  to  remove  as  far  as  possible  all 
moisture.  It  is  then  delivered  to  storage  tanks 
located  in  what  is  known  as  the  air  intake 
building.  This  is  a  separate  building  of  small 
dimensions  directly  west  of  the  engine  room, 
and  is  equipped  with  storage  tanks  for  air 
delivery  to  various  points  and  also  with  appli- 
ances for  thoroughly  cleansing  the  air  before  It 
is  delivered  to  the  suction  pipe.  A  15-ton  elec- 
tric crane  travels  the  entire  length  of  the  en- 
gine room,  thus  assuring  valuable  aid  in  case 
of  need. 

The  boiler  room  is  equipped  with  Babcock  & 
Wilcox  boilers.  These  boilers  are  of  standard 
type  and  are  all  of  forged  steel  construction, 
built  to  carry  a  working  pressure  of  200  pounds. 
The  boilers  as  installed  comprise  six  boilers  in 
three  batteries,  each  unit  300  horse-power,  an 
aggregate  of  1,800  horse-power,  space  being  left 
.for  an  additional  battery  for  future  increase. 
The  boilers  are  equipped  with  Roney  stokers 
and  installed  in  the  boiler  room  is  a  Hunt  coal 
and  ashes  conveyor.  Hoppers  of  50,000  pounds 
coal  capacity  are  located  over  each  battery  of 
boilers,  and  cams  are  arranged  at  convenient 
points  along  hoppers  for  dumping  the  buckets. 
The  conveyor  movement  is  made  by  a  steam 
engine  located  in  what  is  known  as  the  annex. 
The  conveyor  extends  along  the  top  of  coal 
hoppers  and  passing  down  the  side  of  west  bat- 
tery runs  along  the  basement  floor,  and  at  this 
point  receives  the  ashes  from  the  ash  hoppers 
under  each  boiler,  and  the  buckets  of  the  con- 
veyor receive  these  ashes  through  an  auto- 
matic filler  located  directly  under  hoppers. 
The  ashes  are  stored  in  a  large  hopper  located 
in  the  second  story  of  the  annex  from  which 
chutes  are  arranged,  and  the  ashes  are  dumped 
into  cars,  which  but  a  few  moments  before  con- 
tained the  coal.  A  coal  crusher  is  installed  at 
the  lower  end  of  the  coal  hopper  and  only  used 
when  lump  coal  is  delivered. 

Two  Cochrane  feed  water  heaters  each  of 
1,500  horse-power  capacity  are  employed  in 
boiler  room,  and  feed  water  is  delivered  to 
the  boilers  at  a  temperature  of  200  degrees 
Fahrenheit.  All  feed  water  piping  to  the  boil- 
ers is  of  brass  and  in  duplicate. 

The  chimney  is  located  in  the  middle  of  the 
boiler  room  and  south  of  the  center  line.  The 
smoke  flues  enter  chimney  on  basement  level. 
Suitable  dampers  under  automatic  controllers 
are  installed.  The  chimney  is  of  the  Custodis 
perforated  radial  brick,  and  the  actual  height 
without  base,  240  feet  with  a  base  of  13  feet  6 
inches  high.  The  diameter  of  chimney  Is  9 
feet.  An  18-inch  exhaust  pipe  extends  the 
whole  length  of  the  chimney  and  extends  above 
at  top  about  6  feet.  This  pipe  will  take  care 
of  all  the  steam  exhausted  during  the  warmer 
months.  During  the  colder  months  the  ex- 
hausted steam  will  be  employed  in  heating  the 
office  building.  The  total  weight  of  chimney, 
including  the  exhaust  pipe,  is  about  2,600,000 
pounds. 

Special  attention  was  devoted  to  the  steam 
piping  system,  the  view  point  always  being  that 
only  partial  shut  down  would  result  in  the  case 
of  ordinary  repairs  or  accidents.    The  piping  is 
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all  extra  heavy,  with  screwed  flanged  fittings. 
Two  headers  extend  along  the  entire  length  of 
boiler  room,  along  the  rear  of  the  boilers  and 
about  8  feet  above  them.  Into  each  one  of 
these  headers,  is  a  main  from  each  boiler. 
This  practically  duplicates  the  piping  in  the 
boiler  room.  At  the  partition  wall  between 
the  boiler  and  engine  rooms  the  mains  drop  to 
the  basement  and  loop  around  the  engine  room. 
The  main  steam  line  runs  in  about  a  4-foot 
space  between  the  foundations  of  engines  and 
the  wall  of  building.  At  each  point  where  a 
connection  is  made  for  engines,  valves  are 
placed  on  either  side  of  this  connection  in  the 
main  line.  Thus  the  connection  to  any  engine 
can  be  cut  oft  from  the  main  steam  line  with- 
out Interfering  with  the  supply  to  other  points. 
The  exhaust  line  extends  along  the  center  of 
basement  and  connects  to  the  exhaust  line  in 
the  stack  and  also  to  a  large  distributing  tank 
to  which  the  building  heating  system  is  con- 
nected. A  back  pressure  valve  is  located  on 
exhaust  line  leading  into  the  stack.  At  the 
west  end  of  the  engine  room  the  exhaust  line 
leads  up  to  the  roof,  connected  to  exhaust 
heads.  On  this  line,  also,  there  are  back  pres- 
sure valves. 

The  refrigerating  and  drinking  water  plant 
is  located  at  the  partition  wall  between  the  en- 
gine and  boiler  rooms  on  the  boiler  room  side, 
and  is  of  Carbondale  Machine  Company's  con- 
struction. The  duty  performed  consists  of  re- 
frigeration for  two  refrigerators  for  kitchen  on 
top  floor,  containing  approximately  1,000  cubic 
feet,  also  refrigerating  for  main  restaurant 
bo.xes  containing  about  4,000  cubic  feet,  the  con- 
necting mains  aggregating  1,200  feet.  The 
filtering  and  cooling  of  the  drinking  water  sup- 
ply is  for  about  125  fountains,  located  in  the 
offices  and  waiting  rooms.  The  amount  of 
water  cooled  is  about  750  gallons  per  hour, 
with  a  range  of  45  degrees  Fahrenheit,  from  80 
degrees  on  the  intake  to  35  degrees  to  delivery 
mains.  The  delivery  mains  connect  with  sets 
of  risers  in  the  basement,  from  which  lead  the 
horizontal  supply  lines  to  each  of  the  floors 
connecting  to  the  office  outlets,  by  means  of  an 
additional  faucet  at  each  washstand.  The 
risers  and  mains  aggregate  about  11,000  lineal 
feet  of  pipe  in  supply  and  return  mains.  The 
temperature  of  the  water  at  the  drinking  foun- 
tains is  about  41  or  42  degrees.  The  method  of 
circulation  used  ensures  equal  temperatures  at 
all  points,  freedom  from  air  in  pipes  and  a  con- 
tinuous supply  at  all  faucets.  Stop  or  regulat- 
ing cocks  are  placed  at  all  fountain  loops,  to 
provide  against  excessive  pressures  due  to  the 
height  of  risers.  The  pressure  at  the  water 
circulating  pump  in  the  basement  of  the  power 
plant,  a  9x5  V4x1 2-inch  duplex,  is  about  95 
pounds.  The  steam  required  is  about  32  pounds 
per  ton  refrigerating  effect  per  hour.  The  re- 
frigerating machine  is  of  the  standard  Pontifex- 
Hendrick  absorption  pattern  of  40  tons  ca- 
pacity, and  consists  of  the  generator,  analyzer, 
exchanger,  absorber,  condenser  and  brine 
cooler,  with  duplicate  direct  acting  single  am- 
monia pumps  and  duplicate  duplex  brine  circu- 
lating pumps.  The  refrigerant  used  is  fused 
calcium  chloride  of  1.250  specific  gravity.  This 
substance  Is  circulated  through  coils  in  refrig- 
erators, and  very  low  temperatures  are  possi- 
ble. The  location  of  refrigerating  machinery 
in  power  house  being  essential,  and  the  limited 
available  space  necessitated  the  placing  of  this 
apparatus  in  a  space  of  about  8x30  feet  and  on 
three  different  levels.  The  machine  proper 
standing  on  a  platform  of  steel  construction  of 
200  square  feet,  12  feet  above  the  powerhouse 
floor.  The  cooling  and  brine  storage  tanks, 
with  ammonia  pump,  on  the  main  floor  directly 
underneath,  and  the  water  circulating  pump 
and  filters  below  in  the  basement. 


A    Low-Head    Water-Power    Plant    at    Fumay, 
France. 


A  factory  for  the  manufacture  of  cooking 
utensils,  warming  apparatus  and  general  house- 
hold articles,  occupying  about  6  acres  at  Fu- 
may in  the  department  of  Ardennes,  France,  is 
now  supplied  with  power  from  a  low-head 
water-power  plant  supplemented  when  neces- 
sary by  a  steam  plant  and  all  connected  on  an 
electric  system  of  distribution.  The  works 
were  originally  operated  from  a  single  steam 
engine  with  belt  and  shaft  transmission,  and 
as  they  grew  in  size,  additional  steam  engines 
were  added,  until  it  was  decided  to  rearrange 
the  power  facilities  and  the  electric  system  of 
power  transmission  was  adopted.  Near  the 
works,  which  are  on  the  River  Meuse,  is  lo- 
cated a  dam  required  in  connection  with  a  lock 
for  the  transportation  of  boats  around  a  fall  in 
the  river.  Rights  were  obtained  to  utilize  the 
flow  of  surplus  water,  which,  being  of  low  head, 
comprehended  the  control  of  a  large  discharge. 
During  periods  of  high  water  or  of  stoppage 
from  ice,  the  water  power  would  prove  insuf- 
ficient for  the  needs  of  the  works  and  an  aux- 
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sisting  of  a  generator  room  35.4x42  feet  in  plan, 
with  its  floor  10.1  feet  above  the  normal  level 
of  the  head  waters,  and  of  two  water  cham- 
bers underneath,  one  corresponding  to  each 
waterway.  In  the  floor  of  each  chamber,  at  tail 
water  level,  is  placed  a  vertical  turbine,  the 
two  of  equal  power.  To  compensate  for  the 
difference  of  delivery  in  the  two  waterways  of 
approach,  a  gate  is  provided  between  chambers 
to  bring  the  two  into  communication,  which 
allows  each  to  receive  the  same  quantity  oi 
water.  In  order  not  to  hinder  the  service  of 
navigation  by  too  sudden  variations  of  water 
level,  resulting  from  stoppage  or  starting  of 
the  turbines,  each  chamber  is  provided,  as 
shown  in  the  cross-section  of  the  plant,  with 
a  cylindrical  'bypass  gate,  the  discharge  of 
which  is  equal  to  that  of  the  turbine.  The  gate 
is  operated  in  conjunction  with  that  of  the  tur- 
bine, in  such  a  way  that  when  the  turbine  gate 
is  open,  the  bypass  gate  is  closed  and  vice 
versa,  and  such  that  the  discharge  is  practi- 
cally constant  whatever  the  degree  of  opening. 
Because  o/:  variations  in  the  level  of  tail  water 
the  turbines  are  frequently  under  water  and 
the    so-called    American    type    of   turbine    was 
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iliary  steam  engine  driving  an  electric  gen- 
erator was  accordingly  installed. 

The  dam  furnishes  at  low-water  a  discharge 
of  705  to  1,060  cubic  feet  per  second 
under  ■  a  fall  of  7.87  feet.  The  water- 
power  concession  authorized  the  use  of 
424  cubic  feet  per  second  during  dry 
periods  and  636  cubic  feet  under  normal  condi- 
tions, that  is  384  to  576  theoretical  horse-power, 
according  to  the  season.  During  the  dry  sea- 
son, the  head  is  at  its  maximum,  which  com- 
pensates in  a  certain  measure  for  the  diminu- 
tion of  volume.  As  shown  in  the  accompany- 
ing illustrations,  it  was  possible  to  establish 
the  hydraulic  plant  against  the  dike  built  for 
the  lock.  It  was  not  feasible  to  take  all  the 
water  from  the  water-way  to  the  lock,  however. 
as  too  strong  a  current  might  be  created  for 
the  management  of  boats,  nor  was  there  suffi- 
cient space  for  the  construction  of  an  inde- 
pendent intake  between  the  river  and  the  dike. 
It  thus  becartie  necessary  to  provide  two  in- 
takes, one  from  the  lock  waterway,  limited  to 
212  cubic  feet,  and  the  other  by  the  construc- 
tion of  a  canal  parallel  to  the  dike  and  large 
enough  to  take  the  surplus  water. 

The   power  house  is  a  small  birilding,  con- 


chosen.  They  were  built  by  Messrs.  Teisset, 
■Veuve  Brault  &  Chapron,  of  Chartres.  They 
have  a  rating  of  200  horse-power  each,  under 
a  head  of  7.55  feet,  and  their  speed  is  41  turns 
per  minute  between  the  limits  of  7.55  and  4.59 
feet. 

Each  of  the  wheels  drives  a  pair  of  bevel 
gears  which  turn  a  horizontal  shaft  at  143  revo- 
lutions per  minute,  and  from  that  by  means  of 
a  belt  the  electric  generators  at  400  revolu- 
tions. The  two  horizontal  shafts  may  be 
coupled  together  and  each  pinion  and  the  pul- 
ley it  commands  can  be  disconnected  from  the 
turbine  which  ordinarily  drives  it,  so  that  eithei- 
one  of  the  alternators  can  be  driven  from 
either  one  of  the  turbines,  in  case  diagonally 
opposite  machines  should  be  for  the  time  being 
out  of  use,  and  one  alternator  can  be  operated 
from  two  turbines,  an  arrangement  which  is 
advantageous  when  the  head  is  reduced  from 
high  water  and  each  turbine,  for  example,  is 
only  producing  one-half  of  its  power;  the  effi- 
ciency of  a  generator  operating  at  full  load  is 
evidently  better  than  that  of  two  generators 
operating  at  half  load. 

The  alternators,  each  of  which  carries  its 
exciter  on  an  extension  of  the  shaft,  furnishes 
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three-phase  current  at  3,500  volts  and  a  fre- 
quency of  40  periods  per  second.  The  current 
is  carried  in  three  copper  wires  a  distance  of 
about  5,250  feet,  passing  undei:ground  at  a  rail- 
road bridge,  crossing  the  dike  at  59-feet  above 
ground  on  wooden  bents  and  through  a  built- 
up  section  with  an  insulated  covering  on  the 
roofs  of  the  houses.  The  high-tension  line 
ends  at  two  transformers,  each  of  half  the  total 
■power,  in  the  central  station  of  the  works.  The 
low-pressure  winding  of  the  transformers  is  of 
the  star  type,  115  volts  per  phase,  allowing  for 
200  volts  for  general  power  work  and  115  volts 
for  lighting.  The  current  from  each  trans- 
former as  well  as  from  the  steam  driven  gen- 
erator is  controlled  from  a  switchboard  in  the 
central  station. 

For  the  steam  unit,  a  Delaunay-Belleville 
high-speed  vertical  engine  was  adopted.  It  is 
double  tandem  compound  machine  rated  at  220 
horse-power  at  400  turns  per  minute,  and  is 
provided  with  a  jet  condenser.  The  generator 
is  directly  connected  to  the  engine  and  fur- 
nishes three-phase  current,  likewise  at  200  and 
115  volts.  In  connection  with  this  generating 
set,  a  Belleville  boiler,  capable  of  generating 
6,600  pounds  of  dry  steam  per  hour  at  a  pres- 
sure of  213  pounds  per  square  inch,  has  been 
installed.  From  the  boiler  steam  passes  into 
an  expansion  chamber,  which  brings  it  to  127.8 
pounds  per  square  inch,  then  into  a  steam 
separator  at  the  engine.  Throughout  the 
works  there  are  about  30  motors  taking  an 
average  of  150  horse-power  and  900  incandes- 
cent lamps  of  16  candle-power  taking  60  horse- 
power; in  addition  electrical  heating  apparatus 
requires  5  horse-power.  The  works  are  de- 
scribed in  a  recent  issue  of  "Le  Genie  Civil." 


Lowering  a  Heavy  Foundation  Girder. 


The  large  steel-cage  twenty-story  office  build- 
ing now  being  erected  at  the  corner  of  William 
and  Pine  Streets,  New  York,  has  a  grillage  foun- 
dation to  which  the  column  loads  are  transmit- 
ted through  Unusually  heavy  distribution  gird- 
ers. Four  of  them,  with  triple  solid-plate  webs, 
are  38  feet  long,  5^4  feet  deep  and  32  inches 
wide  over  all  and  weigh  about  30  tons  each.  They 
were  brought  to  the  site  on  special  trucks 
drawn  by  eighteen  horses  and  were  unloaded 
by  hydraulic  jacks  on  cribbing  in  the  street 
close  to  the  edge  of  the  cellar  excavation.  After 
the  truck  had  been  released,  the  girder  was 
jacked  down  to  skids  at  the  street  level.  The 
skids  reached  to  the  edge  of  the  excavation 
where  they  met  the  tops  of  four  12xl2-inch  tim- 
bers inclined  about  30  degrees  to  the  horizontal 
and  supported  at  the  bottom  on  the  cellar  floor, 
at  the  top  on  the  tops  of  the  sheet  piles  enclos- 
ing the  excavation,  and  intermediately  by  12x 
12-inch  caps  of  two  transverse  trestle  bents 
which  were  X-braced  in  longitudinal  and  trans- 
verse vertical  planes.  Both  inclined  timbers 
and  horizontal  skids  had  loose  flat  steel  bear- 
ing strips  on  top  which  were  greased  for  the 
girder  to  slide  upon. 

The  girders  were  unloaded  with  their  webs 
in  horizontal  planes  and  the  edges  of  their 
flanges  bearing  on  the  greased  track  plates  on 
the  horizontal  skids.  A  heavy  chain  sling  was 
passed  around  each  end  of  the  girder  and  an- 
other near  the  middle,  with  the  rings  on  the 
side  farthest  from  the  excavation.  The  hoist- 
ing tackle  from  the  boom  of  a  large  guyed  der- 
rick seated  in  the  excavation  was  attached  to 
the  middle  sling.  To  each  of  the  other  slings 
there  was  attached  a  six-part  manila  tackle, 
which  was  shackled  to  a  chain  around  a  paral- 
lel duplicate  girder  laid  flatways  on  the  curb 
to  act  as  an  anchor.  A  third  tackle  was  at- 
tached to  one  of  the  end  slings  and  was  an- 


chored through  a  coal  hole  in  the  sidewalk  on 
the  opposite  side  of  the  street. 

The  girder  was  jacked  over  to  the  top  of  the 
inclined  skids,  the  opposite  edge  jacked  up,  and 
then  started  sliding  down,  being  held  back  by 
the  three  preventer  tackles  and  by  the  boom 
tackle  which  overhung  the  edge  of  the  exca- 
vation and  was  operated  by  the  hoisting  en- 
gine. The  lead  lines  from  the  other  tackles 
were  snubbed  with  several  half  turns  around 
the  shackles  or  links  of  the  chains  on  the  an- 
chor girder,  and  three  men  on  each  paid  them 
out  as  the  girder  descended.  The  girder  was 
lowered  smoothly  and  rapidly  and  reached  the 
cellar  bottom,  about  18  feet  below  the  street, 
in  five  minutes  after  it  commenced  to  descend. 
It  was  landed  on  the  greased  flanges  of  I-beam 
skids  and  was  turned  90  degrees  and  slid  into 
place.  About  twenty  men  in  all  were  required 
to  handle  and  unload  the  girder.  Mr.  James 
B.  Baker  is  the  architect  of  the  building,  and 
the  contractors  are  the  Thompson  Starrett 
Company,  Mr.  S.  C.  Weiskopf,  engineer.  The 
girders  were  built  at  the  Pencoyd  shops  of  the 
American  Bridge  Company. 

The  four-wheel   truck  on  which  the   girders 


the  top  of  the  hill  and  was  transported  there  on 
a  platform  built  on  two  low  four-wheel  car- 
trucks,  which  were  moved  over  the  rough 
ground  on  a  narrow  gauge  track  consisting  of 
two  sections  of  rails  fastened  together  with 
bridles.  The  section  In  the  rear  of  the  trucks 
would  be  disconnected,  taken  up  and  brought 
around  and  connected  on  in  advance,  the  trucks 
moved  one  length  ahead,  the  other  section  of 
track  moved  around  in  front  and  so  on.  The 
road  was  fortunately  down-hill  and  the  trucks 
moved  easily  and  had  to  held  back  by  pre- 
venter tackles. 

The  pipe  trench  had  been  dug  from  the  foot 
of  the  dam  to  the  bottom  of  the  hill  and  In  it 
skid  rails  were  laid  at  an  angle  of  about  15  de- 
grees with  the  vertical  and  the  23-ton  casting 
was  slid  down  on  them.  It  was  lowered  with  two 
preventer  tackles  and  the  hoisting  tackle  of  a 
guyed  derrick  on  top  of  the  hill.  The  derrick 
had  a  njast  24  Inches  in  diameter  and  a  60-foot 
boom  20  Inches  in  diameter,  and  was  rigged 
with  %-lnch  steel  plough  rope  and  six  very  flat 
guy  lines.  Before  lifting  the  T,  the  derrick 
was  tested  with  one  of  the  12-ton  gate  valves, 
which  it  lifted  over  a  large  sand  pile,  with  its 
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were  brought  to  the  site  Imposed  so  heavy  a 
load  on  the  pavement  that  near  where  the  gird- 
ers were  unloaded  one  wheel  broke  through 
the  pavement  and  the  arched  roof  of  the  side- 
walk vault,  and  made  a  large  hole  there.  An- 
other girder  was  delivered  in  the  daytime  and 
when  the  truck  turned  down  Broadway  to  Wall 
Street  it  was  necessary  to  unhitch  the  eighteen 
horses  to  turn  the  corner  and  hitch  them  on 
again  in  Wall  Street.  This  carried  the  line  of 
teams  across  both  tracks  of  the  Broadway  elec- 
tric cars  and  shut  off  all  traffic  so  long  that  the 
street  was  blocked  for  many  squares  and  more 
than  fifty  cars  were  stalled  there. 

This  method  of  lowering  a  heavy  weight  on 
inclined  skids  elicited  a  description  of  some 
similar  work  done  by  the  T.  A.  Gillespie  Com- 
pany in  the  construction  of  the  pipe  line  of  the 
Utlca  Electric  Light  &  Power  Company.  A  7- 
foot  steel  plpf;  carries  the  water  from  the  dam 
across  the  west  branch  of  Canada  Creek  to  the 
bottom  of  a  very  steep  hill  over  150  below,  and 
there  has  a  T  and  four  6-foot  gate  valves,  the 
latter  weighing  12  tons  each.  The  T  has  three 
7-foot  openings  and  weighs  46,000  pounds.  It 
was  unloaded  from  the  cars  about  a  mile  from 


boom  In  a  flat  position;  the  line  was  then 
slacked  off  a  few  inches  and  suddenly  stopped 
so  as  to  cause  a  very  heavy  Impact,  which,  how- 
ever, did  no  injury. 

It  required  about  15  minutes  to  lower  the 
T  down  the  skids,  two  men  riding  down  on 
it  with  bars  ready  to  free  it  from  any  obstruc- 
tion. 

The  pipe  line  was  4,000  feet  long  and  included 
3,000  feet  of  7-foot  wood  stave  pipe  and  1,000 
feet  of  7-foot  riveted  steel  pipe  up  to  %-lnch 
thick,  which  was  delivered  in  sections  30  feet 
long  and  riveted  and  calked  with  pneumatic 
tools.  It  had  a  7-foot  riveted  steel  standplpe 
180  feet  high,  the  lower  60  feet  of  which  was 
assembled  and  riveted  together  horizontally  on 
the  ground.  The  special  connection  to  the 
horizontal  line  was  riveted  into  it,  and  the  pipe 
was  lifted  bodily  by  tackles  suspended  from 
large  trees  which  were  utilized  for  derricks  and 
revolved  into  a  vertical  position.  It  was  then 
guyed  and  completed  by  building  on  the  upper 
part  with  inside  and  outside  scaffolds  and  a 
light  inside  revolving  T-derrlck  which  carried 
the  yoke  riveting  machine  and  hoisted  the 
plates. 
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The  Mechanical  Plant  in  a  Newark,  N.  J.,  Depart- 
ment Store. 


A  new  building  containing  an  interesting  me- 
chanical plant  was  completed  early  in  the  year 
for  the  department  store  of  Hahne  Brothers, 
of  Newark,  N.  J.  A  complete  steam  plant  was 
installed  for  the  warming  of  the  building  and 
to  operate  four  electric  generating  sets,  sev- 
eral pumps  and  other  steam  apparatus.  On 
the  lighting  circuits  there  are  12,000  incandes- 
cent lamps,  and  550  enclosed  arc  lights.  A  fire 
sprinkler  system  Is  provided,  an  ice  plant  fur- 
nishes refrigeration  for  a  restaurant,  a  grocery 
and  ice  cream  boxes,  for  cold  drinking  water, 
for  a  soda-water  establishment  and  for  a  fur 
storage  room.  The  mechanical  equipment  in- 
cludes 15  electric  sewing  machines,  two  elec- 
tric package  carriers,  a  merry-go-round  and  two 
exhausters  for  a  cash  carrier  system.  The 
plant  is  located  in  the  basement  and  occupies 
a  wing  of  the  building,  one  end  being  separated 
from  the  remainder  of  this  floor  by  a  glass  par- 
tition aftording  a  view  of  the  machinery  to 
visitors. 

The  main  entrance    to    the    building    is    on 


a  3-inch  connection  joins  a  5-inch  supply  pipe. 
The  latter  in  each  instance  is  run  to  a  12-inch 
header.  Brick  settings  support  the  boilers,  with 
suitable  provision  for  expansion  and  contrac- 
tion of  the  shells. 

In  a  pit  nearby  are  situated  the  boiler-feed 
pumps,  two  in  number,  one  of  which  is  7x4%x8 
inches  in  size  and  the  other,  10x6x10  inches. 
They  are  of  the  Worthington  type,  and  are 
piped  so  as  to  take  the  returns  from  the  heat- 
ing system,  as  well  as  fresh  water  from  the  city 
mains  and  deliver  to  the  boilers  through  a 
1,000-horse-power  Berry  man  feed  water  heater, 
located  on  the  opposite  side  of  the  stack.  The 
pumps  operate  in  connection  with  a  governor 
in  the  usual  way.  Two  smaller  pumps  are  sit- 
uated in  the  same  pit;  one  pump  takes  care  of 
and  empties  into  a  receiver  shown;  the  other  is 
used  to  empty  a  sump  and  discharges  into  the 
same  tank.  A  boiler  blow-ofC  tank  is  combined 
also  in  the  latter. 

Steam  from  the  12-inch  header  mentioned  is 
conveyed  by  branch  lines  of  several  sizes  to 
the  generating  sets,  four  in  all.  Two  of  them 
are  of  200  kilowatts  capacity,  a  third  is  a  100- 
kilowatt  set  and  the  fourth  has  a  50  kilowatt 


provided  for  a  sign  directly  over  one  of  the 
wells  on  the  roof  and  another  Is  run  to  the 
soda  water  fountain  on  the  second  floor,  there 
supplying  a  number  of  arc  lights  under  a 
stained  glass  dome.  From  four  to  five  incan- 
descent lights  are  provided  for  each  show  case 
and  incandescent  lights  are  also  placed  in- 
stalled on  floor  columns.  In  the  latter  instance 
brackets  are  introduced  and  clusters  of  lamps 
attached.  The  aisles  in  the  building  are  light- 
ed by  the  arc  lamps,  while  the  courts  in  the 
interior  of  the  structure  are  illuminated  by  a 
bank  of  Incandescent  lamps  at  each  story.  On 
the  Broad  street  and  New  street  fronts  the 
show  windows  are  supplied  with  numerous  in- 
candescent lights,  with  Frink  reflectors,  placed 
at  a  distance  df  from  8  to  10  feet  apart,  and  on 
the  Halsey  street  windows  the  same  illumina- 
tion is  provided  for  a  distance  of  60  feet.  The 
Broad  street  entrance  is  furnished  with  crystal 
dish  lights,  and  in  the  vestibule  there  is  also 
a  row  of  118  incandescent  lamps  arranged  to 
shine  through  rosettes.  The  music  hall  on  the 
second  floor  is  supplied  with  about  250  amperes 
for  incandescent  lighting  and  a  separate  riser 
has  been  installed  for  this  system. 


View  of  the  Rear  of  the  Switchboard. 


Broad  Street,  where  there  is  a  frontage  of  240 
feet,  and  the  building  extends  along  Neu  Street 
for  255  feet  to  Halsey  Street,  there  having  a  100- 
foot  front.  This  rear  wing  of  the  building  Is 
140x100  feet  in  plan,  where,  in  the  basement, 
the  mechanical  plant  is  situated.  The  main 
body  of  the  structure  is  lighted  by  two  wells 
or  rotundas  located  on  each  side  of  the  center 
and  extending  to  the  roof.  It  is  four  stories 
high,  exclusive  of  the  basement. 

The  steam  plant  includes  four  Cahall  water- 
tul)e  boilers,  each  of  250  horse-power,  and  ar- 
ranged In  two  batteries  of  two  boilers  apiece. 
They  are  individually  connected  to  a  four- 
piece  steel  smoke  breeching  5  feet  In  diameter, 
which  runs  in  front  of  the  boilers  overhead  to 
a  steel  smokestack  6  feet  in  diameter  and  100 
feet  high.  Coal  is  taken  from  a  vault  of  90 
tons  capacity  at  the  rear  of  the  boilers  and  car- 
ried on  a  trolley  to  the  firing  pits.  The  fire 
boxes  are  fitted  with  Adams  shaking  grates. 
From  each  of  two  steam  drums  on  each  boiler, 
which  are  20  feet  long  by  3  feet  in  diameter. 


capacity.  The  large  sets  in  each  case  consist 
of  a  21xl8-inch.  horizontal  high-speed  engines 
of  the  piston  valve,  side  crank  type,  manufac- 
tured by  the  Harrisburg  Foundry  &  Machine 
Works,  of  Harrisburg,  Pa.,  and  a  120-volt  direct- 
connected  multipolar  Crocker-Wheeler  genera- 
tor. One  of  the  other  two  dynamos  is  also  a 
Crocker-Wheeler  direct  coupled  to  a  16x16- 
inch  Harrisburg  engine  of  similar  construc- 
tion, with  a  speed  of  250  revolutions  under  125 
pounds  steam  pressure  per  square  inch.  The 
fourth  set  is  composed  of  a  50-kilowatt  Sie- 
mens &  Halske  generator,  driven  by  a  12x12- 
inch  engine,  made  by  the  Ames  Iron  Works,  of 
Oswego,  N.  Y. 

These  dynamos  furnish  current  to  a  two- 
wire  lighting  and  power  system  combined.  The 
arc  lights  are  operated  on  the  same  voltage  as 
the  Incandescent  lights,  namely,  110  volts. 
They  are  of  the  Manhattan  1,200-candle-power 
enclosed  type.  On  the  first  floor  there  are  18 
points  of  distribution  and  nine  risers  lead  up- 
ward to  the  floors  above.     A  separate  riser  is 


The  power  apparatus  consists  of  a  S-horse- 
power  Crocker-Wheeler  motor,  which  is  em- 
ployed to  run  the  merry-go-round,  and  a  10- 
horse-power  motor  of  the  same  make  for  the 
running  of  an  escalator,  which  travels  from  the 
center  of  the  main  floor  near  the  rear  court  to 
the  second  floor.  Power  is  also  taken  for  the 
operation  of  15  sewing  machines  on  the  fourth 
floor,  where  a  small  motor  drives  a  line  of 
shafting  to  which  they  are  belted.  Two  pack- 
age carries  are  also  run  from  an  electric  cir- 
cuit. 

The  switchboard,  a  photograph  of  the  back 
of  which  is  reproduced,  consists  of  five  panels 
of  white  Italian  marble,  two  of  which  are  occu- 
pied by  generator  accessories,  a  central  panel 
by  a  recording  wattmeter,  a  clock  and  several 
switches,  and  the  remaining  pair  of  panels  by 
the  main  distributing  switches.  Circuit  break- 
ers of  the  I.  T.  E.  type  manufactured  by  the 
Cutter  Company,  of  Philadelphia,  two  of  them 
being  of  1,600  amperes  capacity  for  the  large 
machines,  and  800-amperes  for  the  100-kilowatt 
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generator  and  one  of  400  amperes  for  the 
Siemens  &  Halske  generator,  are  contained 
on  the  board.  Pour  pilot  lamps,  four 
Weston  ammeters  and  two  Weston  volt- 
meters are  provided  for  the  generator 
panels.  The  rear  of  the  switchboard  shows 
the  positive  and  negative  bus-bars,  the 
reverse  side  of  four  rheostats  and  the  arrange- 
ment of  all  switches.  It  will  be  noted  that 
fuses  are  Inserted  in  the  feeder  circuits 
mounted  on  panels  on  the  rear  of  the  board 
and  that  all  cables  are  connected  to  the  switch- 
board connections  at  the  floor. 

There  are  13  hydraulic  elevators  in  the  build- 
ing, which  were  furnished  by  the  Plunger  Ele- 
vator Company,  of  Worcester,  Mass.  Three 
compound  Deane  pumps,  each  14x20x18  inches 
in  size,  a  surge  tank,  and  a  pressure  tank  are 
Installed  in  the  engine  room.  The  pumps  re- 
ceive water  from  the  surge  tank  6%  feet  in  di- 
ameter and  13  feet  long,  and  discharge  into 
a  pressure  tank,  18  feet  long  and  6  feet  in  di- 
ameter suspended  above  the  former,  by  straps 
and  wrought  iron  hangers;  a  pressure  of  about 
150  pounds  per  square  inch  is  maintained.    The 


cated  near  the  other  apparatus.  The  fur  stor- 
age room  is  kept  at  a  temperature  of  25  de- 
grees Fahrenheit,  the  ice  boxes  at  30  degrees 
and  the  drinking  water  at  45  degrees. 

In  addition  to  the  general  apparatus  men- 
tioned there  is  a  cash  carrier  system  and  two 
Wilbraham  Baker  Blower  Company's  exhaust- 
ers driven  by  vertical  engines  produce  a  suction 
in  the  carrier  tubing  to  which  they  are  connected 
of  about  2  pounds  below  atmospheric  pressure. 
A  two-pipe  steam  heating  layout  serving  about 
10,000  square  feet  of  direct  radiation,  warms 
the  building  in  the  winter  months,  and  through- 
out the  building  Johnson  thermostats  are  used 
for  temperature  regulation.  Steam  piping  in 
all  cases  is  insulated  with  magnesia  covering 
made  by  the  H.  W.  Johns-Manville  Company, 
of  New  York. 

The  architect  for  the  store  was  Mr.  Gold  win 
Starrett,  of  the  Thompson  Starrett  Company  of 
New  York.  The  mechanical  plant  was  designed 
by  Messrs.  Osterberg  &  Sutton,  of  New  York, 
and  the  electrical  plant  b'y  Mr.  H.  D.  Babbitt, 
of  the  Thompson  Starrett  Company,  which  was 
the     contractor     for     the     engines,     dynamos. 
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elevators  travel  at  the  rate  of  400  feet  per  min- 
ute through  a  total  lift  of  60  feet,  and  have 
a  carrying  capacity  of  about  two  tons. 

A  complete  fire  system  has  been  installed  in 
the  store,  which  comprises  a  sprinkler  arrange- 
ment and  the  usual  pumping  outfit.  In  both 
cases  artesian  well  water  is  used  which  is 
raised  to  the  surface  and  discharged  into  a  cis- 
tern beneath  the  basement  floor  by  a  Blake 
air  compressor  10x12x12  inches  in  size.  From 
this  cistern  the  water  is  pumped  to  three  tanks 
on  the  roof,  each  of  which  is  capable  of  hold- 
ing about  20,000  gallons.  The  pump  in  use  for 
the  latter  purpose  is  18x10x12  inches  in  size 
and  was  furnished  by  the  Snow  Steam  Pump 
Works,  of  Buffalo,  N.  Y.  A  standpipe  connects 
the  tanks  with  the  supply  pipes  of  the  sprinkler 
system,  which  was  supplied  by  the  General  Fire 
Extinguisher  Company,  of  New  York.  An  addi- 
tional fire  underwriters'  pump,  located  in  the 
basement,  connects  with  fire  apparatus  through- 
out the  building. 

Artesian  well  water  is  also  used  in  the  re- 
frigerating plant  for  condensing  purposes.  This 
plant  operates  on  the  ammonia  compression 
system,  and  a  compressor  made  by  the  Reming- 
ton Machine  Works,  of  Wilmington,  Del.,  is 
installed.  A  submerged  condenser  is  used  and 
one  ton  of  ice  is  made  per  day.  The  various  de- 
partments in  which  refrigeration  is  required 
have  already  been  enumerated,  the  drinking 
water  being  circulated  by  a  I%x2%x5-inch 
pump  supplied  by  the  same  company  and  lo- 


switchboard  and  electrical  apparatus.  Mr. 
Benjamin  F.  Pangborn  is  the  chief  engineer 
for  Messrs.  Hahne  Brothers. 


A  Complication  of  Water  Rights. 

In  1S52,  the  first  settlement  of  Herriman, 
Utah,  was  made  at  a  place  where  a  small 
stream,  Butterfleld  Creek,  afforded  water  for 
irrigation  and  domestic  purposes.  Later  the 
water  users  incorporated  the  Herriman  Irriga- 
tion Company  to  control  the  use  and  distribu- 
tion of  the  water,  all  of  which  had  been  appro- 
priated by  them.  The  entire  flow  of-  the  stream 
was  thus  used  until  1894,  when  George  W.  Keel 
and  his  associates  put  in  a  headgate  on  the 
creek  about  two  miles  above  the  company's 
point  of  diversion,  and  diverted  about  half  the 
water  then  passing  down  the  channel.  This  ap- 
propriation has  continued  to  the  present  time 
and  has  been  the  cause  of  prolonged  litigation, 
which  is  of  interest  to  all  hydraulic  engineers 
and  managers  of  water-works.  The  appropria- 
tion of  half  the  flow  of  the  creek  was  based  on 
the  fact  that  Keel  and  other  defendants  in  the 
suits  had.  prior  to  the  diversion  of  any  water 
by  them,  driven  two  mining  tunnels  on  their 
own  land,  the  Queen  tunnel,  about  2.900  feet 
long,  and  the  Butterfleld  tunnel,  about  8,200 
feet.  A  large  amount  of  water  was  encoun- 
tered in  these  tunnels  and  allowed  to  flow  into 
the  creek,  and  it  was  only  this  water  that  the 
defendants    appropriated,    according    to    their 


claims.  The  company  claimed  that  the  water 
developed  by  the  tunnels  came  from  the 
sources  feeding  springs  which  yielded  part  of 
the  flow  in  the  creek,  and  that  these  springs 
had  been  dried  up  by  the  tunnels.  On  the  other 
hand  the  owners  of  the  tunnels  pointed  to  vari- 
ous springs  still  flowing  in  the  vicinity  of  those 
said  to  have  existed  prior  to  the  driving  of 
the  tunnels,  and  asserted  that  if  any  springs 
had  ceased  to  flow  the  cause  was  to  be 
sought  in  the  reduced  annual  rainfall  and  the 
destruction  of  forests.  The  evidence  was  held 
by  the  courts  to  show  that  the  water  comes 
from  the  Butterfleld  tunnel  5,500  feet  and  far- 
ther from  its  portal,  and  that  there  was  no 
indication  of  any  channel  between  the  tunnel 
and  the  springs  said  to  have  been  affected  by 
it,  one  to  one  and  a  half  miles  distant.  Such 
a  state  of  affairs  has  all  the  elements  of  vig- 
orous controversy  as  to  both  facts  and  law,  and 
it  is  not  surprising  that  it  has  produced  pro- 
longed litigation.  The  latest  decision  of  the 
Utah  Supreme  Court,  90  Pac.  Rep.,  719,  con- 
tains references  to  a  number-  of  legal  points 
not  particularly  interesting  to  engineers,  and 
these  are  omitted  in  the  following  condensa- 
tion of  the  opinion,  which  was  written  by 
Judge  Bartch. 

The  flrst  technical  point  to  be  settled  by  the 
court  of  appeals  was  a  question  of  fact,  whether 
or  not  the  tunnels  caused  the  drying  of  springs 
that  fed  the  creek.  Judge  Bartch  was  unable 
to  find  any  proof  to  support  a  claim  that  the 
tunnel  had  such  an  effect.  It  was  shown  that 
the  springs,  which,  it  is  claimed,  have  ceased 
to  flow,  are  from  a  mile  to  a  mile  and  a  half 
from  the  tunnels.  Butterfleld  canyon  extends 
in  a  direction  substantially  east  and  west,  and 
the  tunnels  are  located  on  the  north  side  of 
the  canyon  and  extend  into  the  mountain  on 
that  side.  The  timber  and  undergrowth  which 
formerly  retarded  the  melting  of  the  snow  and 
retained  the  moisture  have  been  removed  and 
destroyed.  The  country  in  that  vicinity  appears 
to  be  stratified,  and  there  is  evidence  tending 
to  show  that  the  dip  of  the  stratiflcalion  is 
towards  the  north,  and  that  consequsntly.  on 
the  north  side  of  Butterfleld  canyon,  the  waters 
sink  into  the  soil  and  rocks,  and  are  carried 
by  the  stratification  along  the  bedding  planes  in 
the  opposite  direction  from  Butterfleld  creek. 
Messrs.  C.  L.  Stevenson  and  A.  F.  Doremus, 
after  explaining  the  topography  of  the  country 
in  question,  each  testified  in  the  trial  court  that 
in  his  opinion,  after  an  examination  of  that  sec- 
tion of  country  lasting  for  a  period  of  10  days, 
the  springs  were  not  affected  by  either  tunnel. 
Ml'.  Stevenson  stating  that  it  was  a  physical 
Impossibility  for  the  springs  to  be  dried  by  the 
tunnels.  Mr.  Doremus  also  stated  that  he  "saw 
nothing  to  indicate  springs  had  dried."  Other 
testimony  of  like  nature  was  presented,  and 
the  trial  judge  visited  the  tunnel  and  site  where 
the  springs  were  said  to  have  existed  and  came 
away  convinced  that  the  opinions  of  Messrs. 
Stevenson  and  Doremus  were  correct.  Hence, 
although  conflicting  testimony  was  given  by 
the  company's  witnesses.  Judge  Bartch  held 
that  the  trial  court  was  justified  in  holding  that 
the  tunneling  operations  had  not  affected  the 
springs. 

If,  however,  notwithstanding  the  evidence  in 
support  of  the  finding,  it  were  admitted  that 
it  was  unwarranted,  still  such  admission  could 
not  avail  the  appellant,  the  irrigation  company, 
as  will  be  observed  upon  further  consideration 
of  the  facts  and  of  the  law  applicable  to  them. 
This  is  so  because  the  trial  court  further  found: 
"That  the  waters  that  came  into  said  tunnels 
during  the  prosecution  of  the  work  therein,  and 
that  have  since  and  that  now  come  into  them, 
are  waters  percolating  from  the  surface  into  the 
rocks,  and  through  the   cracks,   Assures,   and 
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seams  in  said  rocks,  till  they  find  an  outlet  into 
the  tunnels  through  innumerable  small  spaces, 
through  which  the  waters  flow  and  drip  into 
said  tunnels.  At  no  time  before  or  during  the 
making  of  said  tunnels,  or  since,  did  any  of  the 
waters  coming  into  said  tunnels  flow  under- 
ground in  streams  that  were  known  to  exist,  or 
that  could  be  discovered,  or  that  had  well-de- 
fined channels  with  beds  and  banks;  but  said 
waters,  before  the  making  of  said  tunnels,  were 
caused  by  rains  or  melting  snows  entering  the 
surface  of  the  ground  and  percolating  through 
the  rocks,  where  they  either  remained  station- 
ary, or  moved  in  the  rocks  through  the  small 
cracks,  fissures,  and  seams  therein,  and  in 
courses  and  directions  unknown  and  that  were 
not  then  and  are  not  now  visible  to  observa- 
tion; and  their  existence  and  course  is  only  a 
matter  of  theory  and  speculation." 

The  evidence  absolutely  fails  to  show  that 
any  known  and  well-defined  subterranean 
streams  connected  the  springs  with  either  of 
the  tunnels.  There  is  no  evidence  whatever 
showing  that  any  one,  before  the  driving  of  the 
tunnels,  knew  how  the  water  existed  in  that 
mountain — whether  it  was  percolating  through 
soil  and  rocks,  running  in  streams,  or  was  mo- 
tionless. There  were  no  surface  indications  of 
channels  or  streams,  or  of  any  body  of  water, 
where  the  tunnels  were  located.  Not  until  the 
tunnels  cut  the  water-bearing  strata  did  any 
person,  so  far  as  shown  in  the  evidence,  pre- 
tend to  know  that  the  water  existed  there  in 
streams,  and  that  those  streams  supplied 
springs  a  mile  and  a  half  distant.  Nor  were 
the  tunnels  driven  for  the  purpose  of  develop- 
ing a  stream  of  water,  or  with  any  malice 
toward  the  appropriators  of  the  surface  stream. 
They  were  driven  as  a  mining  venture  in  the 
hope  of  finding  ore.  This  was  a  legitimate  en- 
terprise, in  which  the  owner  of  the  land  had 
the  right  to  engage,  and  the  water  which  he  - 
found,  in  digging  the  tunnels,  where  no  known 
or  defined  streams  existed,  belongs  to  him  as 
much  as  does  the  land  itself;  and  this,  even  if 
thus,  unexpectedly,  in  the  nature  of  things,  he 
gains  an  advantage  over  his  neighbor.  Such 
water,  so  hidden  in  the  bowels  of  the  earth, 
belongs  to  the  owner  of  the  soil,  and  he  has 
the  right  to  dig  for  it  upon  his  own  land  and 
appropriate  it  and  use  it  if  he  chooses  to  do 
so;  and  if  thereby  a  loss  results  to  his  neigh- 
bor, it  is  damnum  absque  injuria. 

Such  right  exists  in  the  owner  because,  by 
the  general  consent  of  mankind,  which  is  in- 
ferred from  the  very  nature  of  the  right,  every 
owner  of  land  is  entitled  to  the  natural  advan- 
tages belonging  to  it.  Water  standing  in  the 
land  underneath  the  surface,  or  passing  through 
it,  or  into  it,  by  filtration,  percolation,  chem- 
ical attraction,  or  in  undefined  and  unknown 
streams,  is  such  an  advantage,  which  the  own- 
er of  the  land  is  left  to  enjoy.  The  law  of 
surface  streams  does  not  apply  to  such  water. 
If  it  were  otherwise,  no  man  would  be  safe  in 
operating  a  mine,  or  even  in  digging  a  well, 
upon  his  land,  for,  by  so  doing,  he  might  in- 
terfere with  percolation,  or  cut  an  undefined 
stream  hidden  from  observation,  and  thereby 
diminish  or  stop  the  flow  of  his  neighbor's 
spring,  and  render  himself  liable  in  damages, 
however  innocently  the  work  might  have  been 
performed.  The  sequence  would  be  the  hin- 
drance or  prevention  of  improvements  and 
progress.  Where  streams  of  water  appear  up- 
on the  surface,  or  in  well-defined  and  known 
subsurface  channels  having  beds  and  banks, 
there  the  owners  of  the  soil  over  or  through 
which  they  pass  are  bound  to  take  notice  of 
the  rights  of  all  others  to  the  water;  but,  as 
to  water  of  the  nature  of  that  developed  by  the 
tunnels  in  question  in  this  case,  the  law  is  well 
settled  that  It  belongs  to  the  owner  of  the  land ; 


and  where,  as  here,  springs  appear  to  exist, 
which  flow  into  a  surface  stream,  and  they  are 
not  shown  to  be  supplied  by  known  or  defined 
streams,  the  presumption  is  that  they  are 
formed  by  ordinary  percolation.  Such  appears 
to  be  the  settled  law  both  in  England  and  in 
this  country. 

In  Cooley,  Torts  {2d  Ed.)  pp.  689,  690,  the 
author  says:  "If  one  by  an  excavation  on  his 
own  land  draws  off  the  subterranean  waters 
from  the  land  of  his  neighbor  to  the  prejudice 
of  the  latter,  no  action  will  lie  for  the  conse- 
quent damage.  This  is  fully  settled  in  England 
by  the  leading  case  of  Acton  v.  Blundell,  12 
Mees.  &  W.  324,  and  in  a  later  case  it  is  de- 
cided that  prescriptive  rights  cannot  be  gained, 
in  subterraneous  waters,  which  will  preclude 
such  excavations  on  adjoining  grounds  as  may 
draw  them  off.  These  decisions  have  been  gen- 
erally followed  in  this  country,  and  it  may  be 
considered  settled  law  that,  if  the  well  dug  by 
one  man  ruins  the  well  or  spring  of  his  neigh- 
bor by  drawing  off  its  water,  it  is  damnum  abs- 
que injuria.  Probably,  if  the  subterraneous 
water  were  a  stream  flowing  in  a  well-known 
course  it  would  be  different,  and  one  through 
whose  land  it  flowed  would  be  protected  against 
its  being  drawn  away  from  him.  But  one  claim- 
ing rights  in  such  a  stream  would  be  under  the 
necessity  of  proving  its  existence  and  tracing 
it — not  an  easy  task  in  any  case." 

So,  in  Gould,  Waters,  Sec.  280,  it  is  said: 
"Water  percolating  through  the  ground  beneath 
the  surface,  either  without  a  definite  channel 
or  in  courses  which  are  unknown  and  unascer- 
tainable,  belongs  to  the  realty  in  which  it  is 
found.  The  rule  that  a  man  may  freely  and 
absolutely  use  his  property  so  long  as  he  does 
not  directly  invade  that  of  his  neighbor,  or 
consequently  injure  his  clearly  defined  rights, 
is  applicable  to  the  interruption  of  subsurface 
supplies  of  water  or  of  a  stream;  and  the  dam- 
age resulting  therefrom  is  not  the  subject  of 
legal  redress.  The  landowner  may,  therefore, 
make  a  ditch  to  drain  his  land,  or  dig  a  well 
thereon,  or  open  and  work  a  quarry  upon  it,  or 
otherwise  change  its  natural  condition,  al- 
though by  so  doing  he  interrupts  the  under- 
ground sources  of  a  spring  or  well  on  his 
neighbor's  land."  In  Kin.  Irr.,  Sec.  49,  the  au- 
thor says:  "Percolating  waters  are  those  which 
pass  through  the  ground  beneath  the  surface 
without  definite  channels,  although  the  same 
rules  of  law  govern  those  which  have  definite 
channels  but  the  course  of  which  is  unknown 
and  unascertainable.  Where  there  is  nothing 
to  show  that  the  waters  of  a  spring  or  well  are 
supplied  by  any  defined  flowing  stream,  the 
presumption  will  be  that  they  have  their  source 
in  the  ordinary  percolations  of  water  through 
the  soil.  Percolating  waters,  and  those  whose 
sources  are  unknown,  belong  to  the  realty  in 
which  it  is  found." 

The  Utah  Supreme  Court,  in  Crescent  Min. 
Co.  V.  Silver  King  Min.  Co.,  54  Pac.  244,  where 
water  was  developed  by  driving  a  tunnel  for 
mining  purposes,  and  after  flowing  from  the 
tunnel  was  claimed  by  the  plaintiff,  said:  "The 
waters  issuing  from  the  artificial  tunnel  into 
the  lake  are  found  to  be  underground,  percolat- 
ing waters  from  the  mining  claim  of  the  de- 
fendant, and  not  waters  naturally  flowing  in  a 
stream  with  a  well-defined  channel,  banks,  and 
course.  Under  such  a  state  of  facts,  the  law 
seems  to  be  well  settled  that  water  percolating 
through  the  soil  is  not,  and  cannot  be,  distin- 
guished from  the  soil  itself.  The  owner  of  the 
soil  is  entitled  to  the  waters  percolating 
through  it,  and  such  water  is  not  subject  to 
appropriation.  The  ordinary  rules  of  law  ap- 
plying to  the  appropriation  of  surface  streams 
do  not  apply  to  percolating  and  subterranean 
streams  with  undefined  and  unknown  courses 


and  banks."  So,  in  Irrigation  Co.  v.  Michaelson, 
60  Pac.  943,  it  was  said:  "Water  commingling 
with  the  ground  or  flowing  through  it  by  filtra- 
tion or  percolation,  or  by  chemical  attraction, 
is  but  a  component  part  of  the  earth,  and  has 
no  characteristic  of  ownership  distinct  from 
the  land  itself.  In  the  eye  of  the  law,  water  so 
commingled  and  flowing,  or  motionless,  under- 
neath the  surface,  is  not  the  subject  of  owner- 
ship apart  and  distinct  from  the  soil.  If,  how- 
ever, subsurface  streams  of  water  flow  in  clear- 
ly defined  channels,  it  is  otherwise;  for  then 
the  rules  of  law  applicable  to  surface  streams 
and  waters  apply." 

The  Supreme  Court  of  Pennsylvania,  In  Hal- 
deman  v.  Bruckhardt,  45  Pa.  514,  says:  "A 
surface  stream  cannot  be  diverted  without 
knowledge  that  the  diversion  will  affect  a  low- 
er proprietor.  Not  so  with  an  unknown  sub- 
terraneous percolation  or  stream.  One  can 
hardly  have  rights  upon  another's  land  which 
are  imperceptible — of  which  neither  himself 
nor  that  other  can  have  any  knowledge.  No 
such  right  can  be  supposed  to  have  been  taken 
into  consideration  when  either  the  upper  or 
lower  tract  was  purchased.  The  purchaser  of 
lands  on  which  there  are  unknown  subsurface 
currents  must  buy  in  ignorance  of  any  obstacle 
to  the  full  enjoyment  of  his  purchase  indefinite- 
ly downward,  and  the  purchaser  of  lands  on 
which  a  spring  rises,  ignorant  whence  and  how 
the  water  comes,  cannot  bargain  for  any  right 
to  a  secret  flow  of  water  in  another's  land.  It 
would  seem,  therefore,  most  unreasonable  that 
the  latter  should  have  a  right  to  prevent  his 
neighbor  from  enjoying  his  own  land  in  the 
ordinary  way  either  by  digging  wells,  cellars, 
drains,  or  by  quarrying  and  mining."  Then, 
after  reviewing  authorities,  the  court  further 
says:  "There  are  known  streams  to  which,  if 
the  lower  proprietor  has  any  rights,  they  are 
perceptible,  and  require  no  subsurface  explora- 
tion before  their  course  can  be  defined.  We 
are  not,  however,  to  be  understood  as  intimat- 
ing that  an  owner  may  maliciously  or  negli- 
gently divert  even  an  unknown  subterranean 
stream  to  the  damage  of  a  lower  proprietor. 
But  in  the  enjoyment  of  his  land  he  may  cut 
drains  or  mine  or  quarry,  though  in  so  doing  he 
interfere  with  the  flowage  of  water  in  hidden, 
unknown,  underground  channels." 

In  Frazier.  v.  Brown,  12  Ohio  St.  294,  it  was 
observed:  "The  law  cannot  properly  limit  the 
ordinarily  absolute  dominion  of  the  owner  of 
the  soil,  in  respect  to  things  concealed  and 
hidden  in  the  bowels  of  the  earth,  nor  recog- 
nize an  adjoining  proprietor  as  having  claims 
upon,  or  rights  in,  a  thing  passing  under  the 
surface  of  his  neighbor's  land,  the  existence  of 
which  was  first  revealed  by  the  very  act  which 
would  constitute  the  subject-matter  of  his  com- 
plaint." 

So,  in  Ocean  Grove  Camp  Meeting  Ass'n  v. 
Asbury  Park  Com'rs,  3  Atl.  168,  it  was  said: 
"The  courts  all  proceed  upon  the  ground  that 
waters  thus  used  and  diverted  are  waters  which 
percolate  through  the  earth,  and  are  not  dis- 
tinguished by  any  certain  and  well-defined 
stream,  and,  consequently,  are  the  absolute 
property  of  the  owner  of  the  fee  as  completely 
as  are  the  groimd,  stones,  minerals,  or  other 
matter,  to  any  depth  whatever  beneath  the 
surface.  The  one  is  just  as  much  the  subject 
of  use,  sale,  or  diversion  as  the  other." 

The  irrigation  company  further  contended 
that  the  respondents  abandoned  the  water  flow- 
ing from  the  tunnels,  by  turning  or  permitting 
it  to  flow  into  Butterfield  creek,  and  that,  there- 
fore, it  was  subject  to  appropriation  the  same 
as  unappropriated  water  of  a  surface  stream. 
On  this  point,  the  trial  court  found  that  "in 
turning  the  waters  of  the  Queen  and  Butter- 
field  tunnels  into  Butterfield  creek,  the  Butter- 
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field  Mining  Company  did  not  Intend  to  aban- 
don the  same  or  the  use  thereof,  but  intended 
to  take  the  waters  from  the  creek  at  some 
point  further  down,  and  to  apply  and  use  the 
same,  before  reaching  the  creelc,  for  the  pur- 
pose of  milling  its  ores,  when  needed  for  that 
purpose."  Counsel  for  the  appellant  insisted 
that  the  evidence  is  insufficient  to  support  this 
finding,  but.  from  an  examination  of  the  testi- 
mony. Judge  Bartch  held  the  finding  was  justi- 
fied. It  is  evident  that  there  was  no  intention 
on  the  part  of  the  owners  to  abandon  the  water, 
and  no  adverse  title  had  been  acquired  under 
the  statute  of  limitations  or  by  prescription. 
The  owners  of  the  land  were  also  the  owners 
of  the  water,  and  they  had  the  right  to  use  it 
or  dispose  of  it  in  any  legitimate  way  they 
saw  fit.  For  the  purpose  of  applying  it  to  some 
proper  use,  the  owners  had,  under  the  circum- 
stances appearing  in  evidence,  the  right  to 
turn  it  into  the  natural  channel  of  Butterfield 
creek,  and,  after  permitting  it  to  fiow  therein 
for  some  distance,  oad  the  right  to  divert  it 
again  from  such  channel,  if  by  so  doing  they 
did  not  divert  more  water,  after  making  due 
allowance  for  evaporation  and  seepage,  then 
belonged  to  them  and  did  not  interfere  with 
any  rights  of  prior  appropriators  of  the  waters 
naturally  flowing  in  the  said  channel. 

There  appears  to  be  nothing  in  the  record 
which  would  warrant  the  position  that  the  re- 
spondents were  diverting  more  water  than  be- 
longed to  them,  or  that  they  unlawfully  inter- 
fered with  the  rights  of  any  prior  appropriator. 
The  mere  turning  of  the  water  in  the  natural 
stream  was  not  an  abandonment  of  it,  nor  did 
such  act  prevent  the  owner  from  again  claim- 
ing it.  The  burden,  however,  is  upon  him  who 
turns  water  into  a  natural  stream  to  show 
that  he  has  not  taken  more  out  of  it  than  be- 
longed to  him.  This,  according  to  the  findings, 
was  shown. 

This  opinion  is  concurred  in  by  the  other 
judges,  except  in  one  particular,  but  that  is  the 
important  one  as  to  the  effect  of  the  tunnels 
on  the  springs  which  formerly  supplied  water 
to  the  creek.  In  this  respect  the  majority  of 
the  judges  overrule  the  findings  of  the  trial 
court  and  the  opinion  of  Judge  Bartch.  They 
hold  that  while  considerable  water  flows  in  the 
tunnels  which  has  no  appreciable  connection 
with  any  surface  supply,  nevertheless  some  of 
the  tunnel  water  comes  from  sources  which 
formerly  supplied  springs  now  entirely  dry  or 
of  greatly  diminished  volume.  In  view  of  the 
testimony  by  Prof.  James  E.  Talmage,  Mr.  E.  S. 
Hinckley  and  other  geological  and  engineering 
witnesses  for  the  irrigating  company,  the  ma- 
jority opinion  of  the  court  is  that  the  mining 
interests  are  entitled  to  take  from  the  creek 
only  one-half  the  water  entering  it  from  the 
tunnels  less  8  per  cent,  allowance  for  evapo- 
ration and  seepage.  The  other  half  of  the  dis- 
charge from  the  tunnels  is  held  to  be  water 
which  would  have  reached  the  creek  had  the 
tunnels  not  been  driven.  The  case  was  ac- 
cordingly remanded  to  the  lower  court  to  be 
decided  on  these  lines,  the  costs  to  be  equally 
divided  between  the  two  parties. 


Trade  Publications. 


The  electrical  supplies  now  handled  by  the 
H.  W.  Johns-Manville  Co.,  New  York,  are  so 
varied  that  the  new  catalogue  covering  them  is 
a  book  of  over  100  pages.  It  describes  various 
insulating  devices  for  line  work,  car  fittings 
and  dynamos  and  motors;  switches,  fuses  and 
cut-out  equipments;  car  heaters,  insulated  tools 
and  insulating  materials,  all  carefully  indexed. 

A  new  catalogue  of  pressure  and  volume 
blowers  has  been  issued  in  attractive  form  by 
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the  American  Blower  Co.,  Detroit.  Pans  of 
many  types  and  sizes  are  described,  and  there 
are  useful  tables  of  the  loss  in  pressure  in 
pipes,  the  relative  capacity  of  ducts  of  different 
sizes  and  the  weights  of  materials  used  in  ducts. 
Bucket  elevators  for  lifting  water  are  de- 
scribed in  a  folder  from  the  Jeffrey  Mfg.  Co., 
Columbus,  O.  They  are  used  in  wells,  for  draw- 
ing water  from  streams  for  irrigating,  and  in 
other  situations  where  horses  are  available  for 
operating  the  lifts. 

Two  forms  of  pile  drivers  mounted  on  a  turn- 
table on  a  heavy  flat-car  are  described  in  a 
special  catalogue  issued  by  the  Vulcan  Iron 
Works,  Chicago.  One  of  the  cars  is  self-pro- 
pelling and  the  other  is  not;  both  can  be  used 
with  either  a  drop  or  a  steam  hammer.  A 
lighter  wooden  driver  mounted  on  a  car,  but 
not  revolving  on  a  turntable  is  described,  and 
various  sundries  are  illustrated. 

An  album  of  views  taken  along  the  New 
York  subway  has  been  prepared  by  the  Carson 
Trench  Machine  Co.,  Boston.  Twenty-two  Car- 
son-Lidgerwood  cableways  are  used  on  the  work 
for  excavating  and  handling  materials,  and  the 
illustrations  show  forcibly  how  little  obstruc- 
tion these  plants  offered  to  the  traffic  on  the 
streets. 

The  Copper  Cliff  Mining  Co.,  79  Dearborn 
Bldg.,  Chicago,  has  prepared  a  well-illustrated 
description  of  the  process  and  plant  employed 
in  making  "CC"  graphite  paint.  Starting  with 
a  naturally  silicated  graphite  and  linseed  oil, 
the  company  makes  a  product  "for  boiler  fronts, 
steel  stacks,  steelwork  in  bridges  and  buildings, 
piping  in  refrigerating  plants  and  other  situa- 
tions where  the  conditions  are  particularly  try- 
ing. 

Two  new  bulletins  of  the  B'ort  Wayne  Electric 
Works  are  No.  1,026  on  enclosed  direct-current 
series  arc  lamps,  and  No.  1,033  on  integrating 
switchboard  ammeters  for  single-phase  cur- 
rents. They  give  fully  illustrated  descriptions 
of  the  details  of  the  devices  mentioned. 

The  patents  on  the  Kansas  City  wheeled 
scraper  were  purchased  some  time  ago  by  the 
Smith  &  Sons  Mfg.  Co.,  Kansas  City,  Mo., 
which  has  used  those  of  proved  value,  along 
with  many  new  improvements,  in  the  design 
of  the  Royal  scraper  which  it  has  lately  placed 
on  the  market.  This  is  made  in  three  sizes 
fully  described  in  an  elaborate  catalogue  just 
issued,  together  with  drag  scrapers  and  con- 
tractors' plows. 

The  recent  publications  of  the  General  Elec- 
tric Co.,  Schenectady,  N.  Y.,  include  the  follow- 
ing new  bulletins:  No.  4287,  single-phase  al- 
ternating-current 125-cyole  generators;  No. 
4290,  electric  railway  apparatus;  No.  4291,  com- 
pensated revolving  field  alternators;  No.  4292, 
CE  generators;  No.  4293,  constant-current  trans- 
former panels;  No.  4294,  the  GE-73  railway 
motor.  In  addition  to  these  bulletins  the  com- 
pany has  issued  a  pamphlet  on  the  advantages 
of  using  oil  in  transformers;  a  beautifully  il- 
lustrated description  of  lightning  arresters, 
with  an  introductory  chapter  by  Prof.  Elihu 
Thomson  on  atmospheric  electricity  and  light- 
ning protection,  which  has  engravings  from  a 
number  of  photographs  of  lightning  flashes; 
and  a  large  book  describing  all  types  of  pump- 
ing machinery  which  have  been  driven  by  Gen- 
eral Electric  motors. 

The  U.  S.  Electro-Galvanizing  Co.,  346  Broad- 
way, New  York,  describes  in  a  new  pamphlet 
the  advantages  of  a  system  of  cold  galvanizing 
which  it  controls.  A  number  of  letters  from 
licensees  are  given,  some  containing  reports 
of  interesting  tests  of  the  system. 

A  ventilator  or  cowl  for  discharging  air  from 
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buildings  is  well  illustrated  in  a  brochure  pre- 
pared by  the  Buffalo  Forge  Co.,  Buffalo,  N.  Y. 
This  is  so  designed  that  a  wind  from  any  di- 
rection will  draw  air  from  the  building. 

The  advantages  of  warm  water  and  steam 
heating  systems  are  outlined  with  unusual 
clearness  in  a  little  pamphlet  from  the  Heren- 
deen  Mfg.  Co.,  Geneva,  N.  Y.  The  discussion  is 
wholly  untechnical  and  written  for  the  general 
public,  yet  it  presents  the  merits  of  the  Fur- 
man  heating  apparatus  in  a  skilful  manner  In- 
dicating its  preparation  by  some  well-trained 
writer. 

A  48-page  list  of  many  varieties  of.  twist 
drills  with  taper,  straight  and  square  shanks 
and  adapted  for  all  services  between  those  of 
a  jeweler  and  the  drill-press  of  a  machine  shop, 
has  been  issued  by  the  Standard  Tool  Co., 
Cleveland,  O. 

The  new  catalogue  of  steam  specialties  made 
by  the  Liinkenheimer  Co.,  Cincinnati,  is  a  book 
of  208  pages  profusely  illustrated  and  well  In- 
dexed. The  list  embraces  brass  and  iron  valves, 
injectors,  whistles,  lubricators,  oil  and  grease 
cups,  and  steam  specialties,  and  the  book  is 
so  comprehensive  and  clearly  written  as  to  be 
invaluable  to  designers  and  owners  of  any 
class  of  steam  plant. 


Personal  and  Obituary  Notes. 


Mr.  John  M.  Bruce  has  resigned  as  secretary 
of  the  Engineering  Review  Co.,  to  become  treas- 
urer of  the  Judson  A.  Goodrich  Co.,  New  York 
City. 

Mr.  Alexander  J.  Taylor  has  resigned  his 
position  as  sewer  engineer  for  the  Street  and 
Sewer  Department  of  Wilmington,  Del.,  to  take 
charge  of  street  and  sewer  work  for  Mr.  T. 
Chalkley  Hatton.  Mr.  Francis  R.  Price,  third 
assistant  in  the  city  surveying  department,  has 
been  appointed  his  successor. 

Edmund  Phillips  Hannaford,  M.  Am.  Soc.  C. 
E.,  died  suddenly  at  his  home  in  Montreal,  P.  Q., 
.August  18.  He  was  born  in  Devonshire,  Eng., 
in  1834,  and  entered  railway  service  in  1851 
as  draftsman.  Until  1855  was  a  member  of  the 
engineering  corps  of  the  South  Devon  Railway 
and  in  the  following  year  came  to  Canada. 
From  1857  to  1866  he  was  assistant  engineer 
of  the  Grand  Trunk  Railway  and  was 
then  appointed  chief  engineer  of  the  West- 
ern Division.  In  1S69  he  became  chief  en- 
gineer of  the  company  and  resigned  from  ac- 
tive work  in  1896.  Many  new  lines  were  con- 
structed during  this  period  of  perhaps  the 
railway's  greatest  development.  In  1869  he 
was  appointed  chief  engineer  of  the  Interna- 
tiona) Bridge. 

Augustus  Torrey,  chief  engineer  of  the  Michi- 
gan Central  Railroad,  died  in  Detroit,  August 
20,  from  the  results  of  an  accident  while  on  an 
inspection  tour  the  day  before.  He  was  born 
in  Beverly,  Mass.,  in  1850,  was  graduated  from 
the  University  of  Vermont  in  1872  and  was 
first  engaged  by  the  Burlington  &  Lamoille 
Railroad,  of  which  he  was  division  engineer. 
He  resigned  in  1876  to  become  superintendent 
of  the  Burlington,  Vt,  water-works.  In  1880  he 
joined  the  Michigan  Central  as  assistant  en- 
gineer and  became  chief  engineer  in  1892.  Dur- 
ing his  administration  he  was  prominently 
identified  in  matters  of  roadway  improvement, 
introducing  among  other  things  a  ballast-load- 
ing machine  and  a  form  of  rail  joint.  He  was 
the  author  of  "Switch  Layouts  and  Curve  Ease- 
ments." Mr.  W.  S.  Kinnear,  formerly  superin- 
tendent of  the  Canadian  division  of  the  Michi- 
gan Central  Railroad  and  latterly  assistant  to 
the  general  superintendent,  has  been  appointed 
chief  engineer,  succeeding  Mr.  Torrey. 
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WATER. 

Atlanta,  Ga. — Sopt.  of  Water  Wks.  Park  Wood- 
ward writes  that  the  proposition  to  Increase  the  ca 
laolty  of  the  filtration  plant  Is  under  consideration, 
.ut  the  Council  has  not  yet  made  the  appropriation 
for  said   Improvement. 

Setcmana  Grove,  Ntb. — At  the  special  election  held 
Aug.  19  the  proposition  to  Issue  bonds  for  water 
works  carried  almost  unanimously.  Arnold  C.  Koe- 
nig.  l".  F..,  Omaha.  Neb.,  is  preparing  the  plans. 

Gentry  Ark. — This  Tllage  has  granted  a  franchise 
to  P.  E.  Miller  for  water  works,  which  are  to  be  con- 
structed at  a  probable  cost  of  ^3,500. 

Fort  Arthur,  Tex. — City  Secy.  Jno.  Roberts  writes 
that  1.  C.  McDowell,  of  Port  Arthur,  has  been  grant- 
ed a  franchise  for  the  construction  of  a  system  of 
water  works. 

Oakland,  III. — The  Council  Is  said  to  have  ap 
pointed  a  committee  to  secure  the  services  of  a  civil 
engineer  to  make  surveys  for  proposed  water  works. 

.Vcir  York,  A'.  Y. — Bids  will  be  received  by  Ilobt. 
Grler  Monroe.  Comr.  Dept.  of  Water  Supply,  Gas  & 
Elwtrlclty,  until  Sept.  18  for  furnishing  material  and 
building  an  engine,  coal  and  boiler  house  for  high 
service  works  at  Jerome  Park  reservoir. 

Graham,  To. — Bids  are  wanted  Sept.  17  for  con- 
structing a  water  works  system.  O.  A.  Metcalfe, 
Town  Recorder. 

OrinncU,  la. — Engr.  in  Charge  H.  H.  Bobbins 
writes  that  the  contract  for  constructing  a  dam  for 
the  Grlnnell  Water  Co.  has  been  awarded  to  Coulson 
&  Daley,   Mt.  Pleasant,  la.,  for  $4,957. 

Dickinson,  N.  D. — L.  A.  Simpson,  of  Dickinson, 
who  with  A.  Hilllard  has  the  contract  for  the  con- 
struction of  a  system  of  water  works,  writes  that 
bids  for  said  work  will  probably  be  asked  about  Oct. 
1.     Probable  cost,   $20,(KI0. 

St.  Boniface,  ilan. — This  town  is  reported  to  have 
voted  to  raise  1100,000  to  install  a  system  of  water 
works,  and  $15,000  for  an  electric  light  plant. 

Hannibal,  Ho. — It  is  stated  that  the  Hannibal 
Water  Co.  Is  to  make  extensive  improvements  to  its 
pumping  station. 

Philadelphia,  Pa. — Bids  will  be  received  by  the 
Dept.  of  Pub.  Wks.,  Bureau  of  Water,  until  Sept.  12 
for  20-in.  cast  iron  water  pipe  tor  high  pressure  fire 
service  and  for  an  engine  house,  traveling  crane  and 
intake  pipe  for  high  pressure  Are  service.  Wm.  C. 
Haddock.  Dir. 

Yaznn  City.  Hiss. — Bids  will  he  received  Sept.  8  for 
$175,000  water  works,  sewer  and  electric  light  bonds. 
E.  J.  Poursine,  City  Clk.  Kirkpatrlck  &  Johnson,  of 
Jackson,  Miss.,  Engrs. 

Hiloxi,  Miss. — Bids  are  wanted  Sept.  9  for  furnish- 
ing and  laying  about  7  miles  of  cast-iron  pipe,  with 
hydrants  and  valves;  also  for  relaying  about  2  miles 
of  wrought-iron  pipe.  For  specifications  address 
Kirkpatrlck  &  Johnson,  Engrs.,  Jackson,  Miss.  T. 
J.  Kosell,  Chmn.,  Blloxl. 

ilillvale.  Pa. — Boro.  Clk.  C.  W*.  Dankmyer  writes 
that  on  Aug.  17  it  was  voted  to  issue  $75,000  bonds 
to  be  used  in  the  purchase  of  the  Bennett  water 
works  and  for  the  payment  to  the  Bennett  Water 
Co.  of  the  amount  of  a  verdict  the  company  received 
recently  against  the  Boro. 

BaldiCins,  L.  I.,  A".  V. — Bids  are  wanted  Sept.  11 
(readvertlsement)  for  furnishing,  constructing  and 
erecting  a  pumping  plant,  with  all  appliances  com- 
plete, at  the  Mlllburn  Pumping  Engine  House,  Bald- 
wins: also  for  turnlshlng.  dpliviMing.  erecting  and 
connecting  2  boilers  at  the  Mlllburn  Pumping  Stalon, 
Baldwins,  as  advertised  In  The  Engineering  Record. 

Durant,  Ind.  Ter. — Burns  &  McDonnell.  Kansas 
City,  Mo.,  have  been  awarded  the  engineering  work 
for  plana,  specifications  and  estimates  for  a  complete 
system  of  water  works  for  this  city. 

Boston.  Hasa. — The  following  bids  were  opened  Aug. 
23  at  the  Bureau  of  Yards  &  Docks,  Navy  Dept., 
Washington,  D.  C,  for  constructing  a  concrete  and 
steel  conduit  and  laying  a  16-ln.  cast-iron  water  main 
at  the  Navy  Yard,  Boston:  Aberthaw  Const.  Co.,  Bos- 
ton, Mass.,  $45,038;  Simpson  Bros.  Corporation.  Bos- 
ton, $43,300. 

Ailnms.    Hnss. — Rids    are    wanted    Sept.    2    for    the 
urchase  of  $30,000  Adams  Fire  Dlst.   Water  bonds. 
W.  Spalding,  Treas.  Adams  Plre  Dist. 
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findlay,  O. — Bids  are  wanted  Sent.  15  for  Ibe  pur- 
chase of  $150,000  water  snpply  bonds.  Frank  C. 
B«y,  City  Clk. 

Golden.  Colo. — Bids  are  wanted  Sept.  2  for  $100,- 
000  gravity  system  water  bonds. 

WeldoH,  N.  (J. — G.  H.  Coleman,  of  Portsmouth,  Va., 
writes  that  the  company  which  he  represents  pro- 
poses to  construct  a  $35,000  water  works  plant  at 
Weldon. 

Colby.  Wis.-  City  Clk.  John  J.  Grimes  writes  that 
on  Aug.  16  It  was  voted  to  construct  water  works 
and  an  electric  light  plant. 

Ardmore.  Irul.  Tt-r. — City  Clk.  G.  U.  Bruce  writes 
that  a  vote  will  probably  be  taken  next  fall  on  the 
iiane  of  $176,000  bonds  for  water  works. 


Vernal.  Itah. — S.  R.  Bennlon.  Pros,  of  the  Ashley 
Valley  Irrigation  &  Reservoir  Co.  recently  incorpo- 
rated with  a  capital  of  $50,000,  writes  that  said  com- 
pany proposes  to  construct  reservoirs,  but  plans  and 
estimates  have  not  yet  been  prepared. 

Clei'cland,  O. — The  contract  for  building  a  brick 
chimney  on  foundations  provided  by  the  city,  at  the 
Klrkland  St.  pumping  station,  has  been  awarded  to 
V.  H.  Fath  &  Son,  for  $13,903. 

W'ilmot.  S.  Oak. — Town  Clk.  A.  Minder  writes  that 
on  Aug.  11  it  was  voted  to  construct  water  works  at 
a  cost  of  $8,000. 

Motininf/.  J  a. — Kngr.  In  Charge  A.  Marstou,  of 
Ames,  la.,'  writes  that  the  contract  for  constructiug  a 
water  tower  consisting  of  a  steel  tank  about  60,00U 
gals,  capacity,  on  a  steel  tower  100  ft.  high,  has  been 
awarded  to  the  Chicago  Bridge  &  Iron  Co.,  Wash- 
ington Heights,  Chicago,  for  $7,750. 

.iron,  X.  J. — Engrs.  In  Charge  Halsey  &  Logan,  1(14 
Market  St.,  Newark,  write  In  regard  to  proposed 
water  works  and  sewerage  system,  that  an  election 
will   have  to  be  held  to  authorize   the  issue  of  $70,- 

000  bonds  for  said  improvements,  and  therefore  it 
win  be  at  least  2  mouths  before  bids  will  be  re- 
ceived for  construction. 

Fairmont.  11'.  Va. — Bids  are  wanted  Sept.  15  for 
Improving  the  water  works  system,  as  advertised  in 
The  Engineering   Record. 

Portland,  Ore, — Clinton  C.  Hutchinson,  Pres.  of  the 
Oregon  Irrigation  Co..  wiites  that  It  is  proposed  to 
irrigate  200,000  acres  of  laud  from  Deschutes  River 
at  an  estimated  cost  of  $2,000,000. 

Trenton.  Mo. — City  Clk.  Stephen  M.  Hill  writes 
that  the  City  Council  has  given  the  Water  Co.  notice 
to  furnish  better  water.  This  is  all  that  has  been 
done  In  relation  to  the  matter  up  to  the  present  time. 

Chicago,  111. — It  Is  st.ited  that  bids  are  wanted 
Sept.  4  for  water  mains  in  a  number  of  streets.  J. 
A.  May,  Secy.  Bd.  of  I^ocal  Improv. 

Winnipeg,  Man. — City  Engr.  H.  N.  Ruttan  has  sub- 
mitted a  report  to  the  City  Council  recommending  a 
plan  for  the  improvement  of  the  present  water  sup- 
ply, at  a  cost  of  $12,000,  which  provides  for  the  sink- 
ing of  a  well  15  ft.  In  diameter,  a  well  10  ft.  in 
diameter  and  a  drift  or  horizontal  conduit  6i4x6V4  tt. 
for  a  distance  of  200  ft.  from  well. 

Dallas,  Ore. — David  Calbreath,  of  Independence, 
Ore.,  has  submitted  a  proposition  to  J;he  city  offi- 
cials to  put  in  a  system  of  water  works. 

Liilijerwood,  N.  O.- — John  Nuding,  City  Aud.,  writes 
that  on  Aug.  25  It  was  voted  to  Issue  bonds  for  the 
construction  of  water  works. 

Scotia,  JV.  y. — Papers  of  incorporation  of  the 
Scotia  Water  Wks.  Co.  have  been  filed  with  the  Secy, 
of  State.  The  capitalization  is  $10,000.  The  Di- 
rectors are :  W.  H.  Sanger,  of  New  Bochelle ;  O.  H. 
Russtll,  W.  J.  Hlllls,  of  Albany,  and  others. 

Phillipsburo,  N.  J. — The  Lopatcong  Water  Co.,  prin- 
cipal olBce  at  Phillipsburg,  has  been  Incorporated, 
with  a  capital  of  $100,000.  Incorporators :  Geo.  P. 
Elder,  Wm.  Prellwltz,  Sylvester  C.  Smith,  A.  L.  Scott, 
Jr.,   and  others. 

Fredericksburg,  Va. — The  Com.  on  Water  has  sub- 
mitted to  the  City  Council  a  report  recommending 
Improvements  to  the  water  works  system  to  cost 
$8,000. 

Havre  de  Grace,  Md. — A.  B.  T.  Lackie  has  pre- 
pared plans  for  a  new  system  of  water  works,  the 
supply  to  be  brought  by  gravity  from  the  hills  several 
miles  distant.  The  proposition  to  issue  $C0,OU0  bonds 
for  said  work  will  probably  be  voted  upon  at  a  special 
election. 

Hockville,  Md. — At  a  recent  citizens'  meeting  the 
Town  Council  was  authorized  to  borrow  money  sutH- 
clent  to  install  new  pumping  machinery  for  the  water 
works. 

El  Paso,  Tex. — Local  press  reports  state  that  the 
City  Council  has  decided  to  ask  for  bids  for  a  city 
water  plant  to  be  located  on  the  mesa. 

Colorado  City,  Colo. — Taxpayers  and  property  own- 
ers In  this  city  are  said  to  be  agitating  the  building 
of  a   municipal  water  plant. 

Norwich,  Conn. — The  Bd.  of  Water  Comrs.  has  en- 
gaged Chandler  &  I'almer  to  secure  measurements, 
etc.,  regarding  proposed  changes  at  Falrvtew  reser- 
voir. 

Covington,  Tenn. — The  Bd.  of  Aldermen  has  em- 
ployed J.  A.  Omberg,  Jr.,  of  Mempbls,  to  draw  up 
plans  and  specifications  for  a  water  works  plant  to 
cos^  about  $17,000. 

Weiser,  Idaho. — At  the  recent  election  it  was  voted 
to  bond  the  irrigation  district  for  $60,000  for  the  pur- 
chase and  repairing  and  enlarging  of  Galloway  ditch. 

Spanish  Fork,  Utah. — The  City  Council  has  made 
an  appropriation  for  the  preparation  of  plans  for  a 
pure  water  supply  for  the  city. 

Woneicoc,  Wis. — Bids  will  be  received  until  Sept.  8 
by  the  Village  Clk.  for  furnishing  and  laying  7,781 
ft.  of  4,  6  and  8-in.  cast  Iron  pipe,  17  hydrants,  2 
8-in.,  3  6-in.  and  1  4-in.  valves  and  boxes,  5,910  lbs. 
of  special  castings,  and  1  50,000-gal.  concrete  reser- 
voir.    W.  G.  Kirchoffer,  Engr.,  Baraboo,  Wis. 

South  Atlantic,  N.  J. — Bids  will  be  received  by  the 
City  Clk.  until  Sept.  15  for  furnishing  material  and 
completing  a  water  works  system,  work  to  Include 
furnishing  and  laying  0,048  ft.  of  4.  6  and  8-in.  cast 
Iron  pipe,  including  11  double  nozzle  fire  hydrants, 
special  castings  and  gate  valves,  and  grading  of  stand- 
pipe  lot;  for  furnishing  and  erecting  a  standplpe  12x 
100  ft.,  brick  pump  house  and  standplpe  foundations, 
8-ln.  driven  well  to  depth  about  850  ft..  Including  Oin. 
strainer  and  all  other  needed  material  and  labor;  for 

1  gasoline  engine  and  triplex  pump,  erected  and  In- 
cluding all  requisite  pipe  connections,  etc. 


Fargo,  A.  Dak. — The  City  Council  has  under  con- 
sideration the  question  of  installing  meters  and  a 
filtration  plant. 

Lynchburg,  Va. — The  Council  Com.  on  Water  has 
authorized  the  City  Engr.  to  make  a  complete  survey 
of  a  route  for  a  pipe  line  from  here  to  f'lney  River, 
in  Amherst  Co.,  a  distance  of  25  miles. 

Shenandoah,  Pa. — D.  G.  Adelsberger,  of  Baltimore, 
has  prepared  plans  for  a  system  of  water  works,  the 
supply  to  be  brought  from  the  hills  4^  miles  distant. 

Sterling,  Colo. — Government  surveyors  are  said  to 
be  making  a  preliminary  survey  for  a  ditch  to  carry 
water  from  Platte  River  to  the  Great  I'awnee  reser- 
voir, which  It  Is  believed  the  government  will  build. 
lOstimated  cost  of  ditch,  $1,000,000. 

Aiken,  S.  C. — Bids  are  wanted  Sept.  10  for  con- 
structing and  drilling  an  artesian  well.  Bids  to  be 
on  an  8,  10  and  12-m.  well.  F.  W.  Wessels,  Chmn. 
Water  Wks.  &  Street  Com. 

Honesdale,  Pa. — An  ordinance  has  been  passed  by 
the  Town  Council  granting  permission  to  the  Con- 
sumers' Water  Co.  to  construct  and  maintain  a  sys- 
tem of  water  works. 

Chardon,  0. — Press  reports  state  that  the  B.  &  O. 
R.  R.  proposes  to  build  a  15.000.000-gal.  reservoir  at 
this  place.     J.  M.  Graham,  Ch.  Engr.,  Baltimore,  Md. 

Baraboo,  Wis. — City  Engr.  Klrcheffer  estimates  the 
cost  of  building  a  municipal  water  works  plant  at 
about  $85,000. 

Toledo,  O. — Local  press  reports  state  that  the  Bd. 
of  Water  Works  Trus.  have  decided  to  engage  G.  U. 
lienzenberg,  of  Milwaukee,  and  Allen  Hazen,  of  N.  Y., 
lo  act  on  the  engineers'  commission  and  thoroughly 
luvestlgate  the  various  means  of  supplving  the  city 
with  pure  water. 

Mineola,  L.  I.,  A".  1". — The  Nassau  County  Bd.  of 
Superv.  has  granted  the  application  of  the  Nassau 
Water  Co.,  of  Manhattan,  for  a  franchise  to  operate 
in  the  town  of  Oyster  Bay. 

Memphis,  Tenn. — Local  press  reports  state  tl}at  the 
Artesian  Water  Co.  has  had  plans  prepared  for  the 
addition  of  $1,500,000  worth  of  new  equipment  for 
the  local  plant  In  event  a  new  contract  Is  made  with 
the  Co.  by  the  city  of  Memphis.  Plans  include  the 
iustallatlon  of  a  duplicate  main,  the  installation  of  an 
auxiliary  system  in  South  Memphis  and  10  miles  of 
new  mains.     T.  T.  Johnson,  of  Chicago,  Ch.  Engr. 

Ithaca,  N.  Y. — City  Clk.  A.  G.  Marlon  writes  that 
the  contract  for  supplying  the  city  with  water  by 
hydrants,  for  fire  purposes,  for  a  period' of  10  years 
has  been  awarded  to  the  Ithaca  Water  Works  Co., 
Ithaca,  N.  Y.,  at  $40  per  hydrant,  and  a  stipulation 
in  contract  that  prices  for  private  consumers  shall 
be  reduced  per  schedule  to  be  prepared. 

Cheyenne,  Wyo. — City  Clk.  E.  A.  Abry  writes  that 
the  following  bids  were  opened  Aug.  21  for  construct- 
ing masonry  dam  on  Middle  Fork  of  Crow  Creek: 
W.  C.  Bradbury  ,!fc  Co.,  Denver,  Colo.,  $59,180;  Olson 
&  Toovey.  Denver,  Colo.,  5;y  1,810  ;  Lusk  &  Co.,  Lusk. 
Wyo..  $5S.5.'i.') ;  Smith.  Thorpe  &  Co..  Denver.  Colo., 
$62,495;  McGarvey  &  Bradley,  Cheyenne,  $06,050;  R. 
P.  McDonald,  Denver,  Colo.,  $69,730;  John  Gaffy, 
Denver,  Colo.,  $57,825  (awarded);  J.  M.  O'Rourke  & 
Co.,   Denver,   Colo.,  63,815. 

Natick,  Mans. — Conti-acts  for  changes  and  Improve- 
ments In  the  present  water  works  system  have  been 
awarded  as  follows:  3,000,000-gal.  vertical,  cross-com- 
pound pumping  engine,  to  Barr  Pumping  Engine  Co., 
for  $20,000;  18-ln.  cast-iron  pipe,  to  M.  J.  Drum- 
moud,  at  :$20  per  net  ton  :    bnck  pumping  station,   to 

E.  T.  Wilson,  Natlck,  for  $11,958;  collecting  well,  30- 
ft.  In  diam.  and  30-ft.  deep,  to  McClellan  &  Hennessy, 
Grafton,  Mass.,  for  $9,500;  covering  4,000,000-gal. 
open   reservoir   with   concrete   groined   arch   roof,   to 

F.  A.  Snow,  Brookllne,  Mass.,  $24,612;  new  18-ln. 
force  main,  about  14,000  ft.  long.  Is  being  laid  by  day 
labor;  whole  amount  to  be  expended,  about  $120,000. 
F.  L.  Puller,  Engr.,  Bostoai;  Geo.  W.  Travis,  Supt.  of 
Water  Works. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Glassport,  Pa. — Bids  will  be  received  bv  the  Sewer 
Com.  until  Sept.  2  for  constructing  a  4%-ft.  2-rlng 
brick  sewer  on  portions  of  Broadway  and  Vermont 
Ave.,  and  a  12-ln.  terra  cotta  sewer  on  a  portion  of 
Vermont  Ave.,  aud  a  24-ln.  terra  cotta  sewer  on  a 
portion  of  Broadway.  P.  S.  McMuUen,  Boro.  Engr., 
Glassport. 

Two  Hivers,  Wis. — Bids  will  be  received  by  the  Bd. 
of  Pub.  Wks.  until  Sept.  17  for  furnishing  material 
and  laying  20,985  ft.  of  8  to  20-ln.  pipe  sewers,  15 
manholes,  29  manhole  fiush  tanks,  18  manhole  catch 
basins,  48  inlets  and  2  outlets,  4  catch  basins,  in- 
cluding connections,  etc.     Eugene  Allle,  Chmn. 

St.  Paul,  Minn. — Bids  will  be  received  by  the  Bd. 
of  Pub.  Wks.  until  Sept.  2  for  constructing  sewers 
In  portions  of  several  streets  (Lexington  .\ve.  sewer 
system),  length  6,300  ft.;  estimated  cost,  $12,000. 
Bids  will  also  be  received  at  the  same  time  for  con- 
structing a  sewer  iu  a  portion  of  Lafond  St.  JcAn 
S.  Grode,  Pres. 

The  City  Engr.  has  placed  the  estimated  cost  of 
Mendota  St.  sewer  system  at  $7,200. 

Grand  liapidn.  .Midi. — Bids  will  be  received  by  the 
Bd.  of  Pub.  Wks.  until  Sept.  19  for  constructing  a 
public  sewer,  as  advertised  in  The  Engineering 
Record. 

Watcrbury.  Conn. — Local  press  reports  state  that 
bids  will  be  received  by  the  City  Engr.  until  Sept.  9 
for  constructing  sewers  In  portions  of  3  streets. 

Bast  lArerpool.  O. — Bids  are  wanted  Sept.  3  tor  the 
construction  of  10-ln.  and  a  6-in.  sewer  on  West  Mar- 
ket St.;  also  a  10-ln.  sewer  on  E.  7th  St.  and  a  6-ln. 
sewer  on  Green  Lane,  with  necessary  laterals,  man- 
holes and  flush  tanks.  K.  11.  Croxall.  Sec.v.  Bd.  of 
Sewer  Comrs. 

Cleveland,  O.^-Bids  are  wanted  Sept.  17  for  the 
construction  of  sewers  in  several  streets.  Chas.  P. 
Salen,  Dlr.  of  Pub.  Wks. 
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terre  Haute.  Intl. — Ulds  are  wanted  Sept.  3  by  the 
Bd.  of  Pub.  Wks.  for  the  proposed  sewer  on  8th  St. 

Trenton,  N.  J. — Kids  are  wanted  Sept.  2  for  the 
construction  of  sewer  No.  109,  through  Clinton  Ave., 
Olden  Ave.  and  other  streets.  C.  Edward  Murray, 
City  Clk. 

Avon,  N.  J. — See  "Water." 

Jlico,  Tex. — This  city  is  considering  the  Installa- 
tion of  a  sewerage  system. 

NorristoKn,  Pa. — Boro.  Engr.  S.  C.  Corson  writes 
that  contracts  for  sanitary  sewers  In  6  streets,  in  all 
6,300  ft.  of  8-in.  mains  and  4,500  ft.  of  laterals,  have 
Ijeeu  awarded  to  McLoy  &  Moore,  of  uriageport,  I'a., 
at  78,  94,  79,  81,  73  and  58  cts.  for  mains,  44,  80,  54, 
41  and  4o  cts.   tor  laterals,  and  $120  for  hush   tanks. 

Yazoo  Vity,  Miss. — See  "Water." 

lleni-ir,  Culu. — IS.  M.  Hughes,  .Ir.,  Secy-  Bd.  of  I'ub. 
Wks.,  writes  that  the  contract  for  constructing  sani- 
tary sewers  in  South  Side  Sewer  Dist.  No.  3,  has 
been  awarded  to  J.  M.  O'Kourke,  Denver,  for  $11,581. 
The  contract  calls  for  13,490  ft.  of  8-ln.  pipe,  47  man- 
holes and  11  flush  tanks. 

Irvington,  A.  J. — Bids  are  wanted  Sept.  10  for 
building  a  sewerage  system,  as  advertised  In  The 
Engineering  Record. 

Lebanon,  Pa. — Au  ordinance  is  said  to  be  before 
the  Council  providing  for  the  issue  of  $500,000  bonds 
for  street  and  sewer  improvements. 

Ft.  ^Yol■tll.  7'tJ.— City  lingr.  John  B.  Ilawley 
writes  that  the  work  of  constructing  a  sewerage  sys- 
tem in  the  5th,  0th,  7th  and  8th  Wards,  at  an  esti- 
mated cost  of  $30,000,  will  bo  done  under  his  super- 
vision. 

iihenandoah,  la. — Sewers  are  projected  in  several 
streets.  Arnold  C.  Koenig,  N.  Y.  Life  BlUg.,  Umaha, 
Neb.,  Engr.  in  Charge. 

Huston,  Mass. — Supt.  of  Streets  Donovan  has 
awarded  the  contract  for  furnishing  and  installing  6 
boilers  at  the  sewer  division  pumping  station.  Calf 
pasture,  Boston  harbor,  to  I.  P.  Morris  Co.,  of  Phila- 
Uelphia,  tor  $24,9tiO.  There  were  but  two  bids,  the 
other  being  by  the  Atlantic  AVks.,  E.  Boston,  $33,000. 

Grand  Junction,  Volo. — Press  reports  state  tuat  the 
city  sewerage  system  will  be  extended  to  the  Teller 
Indian  school;  10,000  ft.  of  8-iu.  pipe  will  be  required. 

Huston,  Mass. — Bids  are  wanted  by  the  Boston  Tran- 
sit Comu.  until  Sept.  4  lor  constructing  side  wails  and 
sewer  in  State  St.,  as  advertised  in  ine  Engineering 
Record. 

Dunmore,  Pa. — The  following  bids  for  sewer  con- 
struction are  stated  to  have  been  received  recently  by 
the  City  Council:  Donohue  &  O'Boyle,  $07,038;  Ai.  J. 
Uibbons,  Scranton,  $;4,u34. 

Ft.  Snelling,  Minn. — The  lowest  bid  received  Aug. 
20  by  Col.  Geo.  E.  Pond,  Ch.  y.  M.,  St  I'aul,  for  the 
construction  of  a  sewer  system  at  this  post,  is  re- 
ported to  have  been  from  John  Hanklnson  at  $5,694, 
with  $4  per  cu.  yd.  extra  for  blasting. 

Ard7nore,  Pa. — All  bids  submitted  on  Aug.  4  for  con- 
structing the  proposed  sewer  system  in  Lower  Merion 
have  been  rejected  by  the  Township  Comrs.  Moolhed 
plans,  which  have  been  adopted,  reuuce  the  cost  of  the 
sewer  system  $16,000. 

Xewark,  N.  J. — The  contract  for  constructing  Sec 
tion  3,  First  Division  of  the  West  Branch  of  the  Joint 
Outlet  Sewer  (bids  opened  Aug.  7j  has  been  awarded 
to  Costa  Construction  Co.,  Orange,  N.  J.,  for  $10V,02U. 

Baker  Vity,  Ore. — The  City  Council  has  under  con- 
sideration plans  and  estimates  for  a  sewerage  system. 

iSpokane,  Wash. — City  Engr.  Gill  has  placed  the  es- 
timated cost  of  a  sewer  system  for  the  2d  Dist.  of  the 
4th  Ward  at  $69,435. 

Bradley  Beach,  N.  J. — The  Boro.  Council  has  in- 
structed the  Boro.  Engr.  to  prepare  plans,  speciiica- 
tlons  and  estimates  of  cost  of  constructing  a  munici- 
pal system  of  sewers. 

Han  Francisco,  Col. — Local  press  reports  state  that 
bids  will  soon  be  wanted  by  the  Bd.  of  Pub.  Wks.  tor 
the  reconstruction  of  sewers  in  the  district  bounded 
by  5th,  7th,  Howard  and  Brannan  Sts.  Estimated 
cost,  $00,000. 

Richmond,  Va. — The  City  Engr.  Is  making  surveys 
for  the  new  outtall  sewer  which  Is  to  cost  about  $3o,- 
000. 

WcehUM-ken,  A'.  J. — The  Township  Com.  has  directed 
Township  Engr.  Bond  to  prepare  necessary  data  In 
relation  to  the  proposed  sewerage  system  lor  the  re- 
lief of  the  lower  section  of    the  town. 

Eaton,  O. — The  City  Council  is  considering  the  con- 
struction of  a  sewerage  system.  A  rough  estimate 
places  the  cost  at  $45,000  per  mile. 

Xev)  York,  A'.  Y. — Bids  will  be  received  by  Jacob 
Cantor,  Boro.  Pres.,  until  Sept.  9,  for  furnishing  ma- 
terial and  building  an  outlet  sewer  Into  Uarlem 
River,  between  92d  and  93d  Sts.,  with  alterations  and 
Improvements  to  existing  sewers  In  Ave.  A,  between 
92d  and  93d  Sts.  and  In  92d  St.,  between  Ave.  A 
and  2d  Ave.  Eugr.'s  estimate:  150  ft.  of  4-tt.  wooden 
barrel  sewer.  Class  I;  5  lin.  ft.  of  4-ft.  brick  sewer. 
Class  II;  1,050  ft.  of  4-ft.  brick  sewer.  Class  III;  582 
lin.  ft.  of  4-ft.  brick  sewer,  Class  IV;  13  lin.  ft.  of 
.'J-ft.  6-ln.x2  ft.  4-ln.  brick  sewer.  Class  V;  200  lin. 
ft.  of  3-ft.  6-lu.x2-ft.  4-ln.  brick  sewer,  ClasL  VI; 
1,000  cu.  yds.  of  rock  to  be,  excavated  and  removed, 
50,000  ft.  B.  M.  of  timber  and  planking  for  bracing 
and  sheet  piling,  etc.  Bids  will  also  be  received  at  the 
same  time  for  furnishing  material  and  constructing  a 
sewer  in  184th  St.,  between  Bway.  and  Amsterdam 
Ave.  Engr.'s  estimate:  371  Un.  ft.  of  3-ft.  6-in.x 
2-ft.  4-ln.  brick  sewer.  Class  I;  100  lin.  ft.  of  3-ft.  6- 
l'n.x2-fl.  4-ln.  brick  sewer.  Class  II;  092  lin.  ft.  of 
12  and  15-in  salt-glazed,  vltrlQed  stoneware  pipe 
sewer;  2,050  cu.  yds.  of  rock  to  be  excavated  and  re- 
moved; 5,000  ft.  B.  M.  of  timber  for  bracing  and 
sheet  piling. 


Ciru'itmati,  O. — Bids  will  be  received  by  the  Bd.  ol 
Pub.  Service  until  Sept.  3  for  constructing  sewers 
and  drains  in  a  portion  of  Innes  Aye.  Geo.  F. 
Holmes,    Clk. 

McKcesport,  Pa. — Bids  will  be  received  by  R.  A. 
Hitchens,  City  Comp.,  until  Sept.  2  for  constructing 
12  and  15-in.  terra  cotta  sewers  in  portions  of  sev- 
eral streets. 

Youngstown,  O. — Steps  are  about  to  be  taken  to 
give  the  residents  In  the  northern  and  eastern  por- 
tions of  the  city  Increased  accommodation  in  the 
way  of  sewer  connections. 

tUfton  tieiyhts.  Pa. — (iovernor  Stone  has  granted 
a  charter  to  Gideon  Boericke,  Robert  W.  Bmortou 
and  Louis  L.  Tafel,  for  a  corporation  to  be  known 
as  the  Delaware  CJounty  Sewer  Co.,  for  the  purpose 
of  tlie  construction  ana  malntenant^e  of  sewers,  cul- 
verts, etc.,  for  surface  and  under-surface  and  sewage 
drainage  in  the  Boroughs  of  Clifton  Heights  and  Al- 
dan  and  vicinity. 

iiuchester,  K.  Y. — Engr.  Geo.  W.  Rafter  has  been 
asked  by  the  mayor  to  prepare  plans  for  a  sewage 
disposal  plant  at  the  Elmwood  Ave.  contagion  hos- 
pital. 

Pasadena,  Cat. — The  City  Engr.  is  said  to  be  mak- 
ing surveys  for  the  outfall  sewer,  which  Is  to  cost 
$35,000. 

Middletown,  Pa. — See  "Railroads." 

Xew  Orleans,  La. — Geo.  G.  Eari,  Supt.  of  the  Sew- 
erage &  Water  Bd.,  has  recommended  that  the  bid 
of  John  Dowdle  at  $349,932  be  accepted  for  Contract 
B,  main  sewer  work,  provided  that  he  will  agree  to 
permit  such  pipe  sewer  work  as  the  Bd.  may  deter- 
mine, to  be  done  under  his  contract  as  extra  work 
under  the  terms  of  the  contract  and  the  direction  of 
the  engineer.  Most  of  the  other  sewerage  contracts 
for  wliicli  bids  were  opened  Aug.  12  have  been  recom- 
mended for  rejection  as  too  high;  new  bids  recom- 
mended to  be  asked. 

New  Britain.  Conn. — Engr.  Wm.  H.  Cadwell  writes 
that  the  following  bids  were  opened  Aug.  18  for  con- 
structing Section  1  of  the  New  Britain  proposed  dis- 
posal system,  which  Includes  building  31  alter  beds 
complete,  requiring  the  removal  or  handling  of  ap- 
proximately 130,000  cu.  yds.  of  materials,  the  laying 
of  about  7  miles  of  underdrains,  one  mile  <)t  24-ln. 
main  trunk  feed  sewer,  95  cu.  yds.  of  rubble  mason 
work,  2  scree'n  chambers  complete,  V4  mile  of  ef- 
fluent ditches,  1,000  cu.  yds.  of  screened  gravel  for 
driveways,  4,500  sq.  yds.  of  turfing,  19  manholes, - 
etc.:  Jas.  F.  GafEney,  Waterbury,  Ct.,  $31,250;  Ed- 
ward Balf  Co.,  Hartford,  Ct.,  $42,952;  Robt.  D.  May- 
nard,  Sprlngfleld,  Mass.,  $41,437;  Long  &  Little,  Leo- 
minster. Mass..  .i;:S0.01:i ;  «runo.  Soiomune  &  Petits, 
East  Boston,  $54,752;  C.  B.  &  F.  A.  Cadwell,  New 
Britain,  $42,686 ;  Seymour  &  Newell,  SpringHeld. 
Mass.,  $40,909,     Contract  awarded  to  Jas.  F.  Galfney. 

Hartford,  Conn. — The  following  bids  were  opened 
Aug.  13  for  sewer  construction,  the  work  to  include 
12,000  ft.  of  10  to  24-in.  pipe  sewer  and  40  manholes  ; 
the  trench  to  average  12  ft.  in  depth  and  be  exca- 
vated in  gravel  and  clay :  A,  Seymour  &  Newell, 
Sprlngfleld,  Mass.,  $31,582;  B,  Michael  O'Neil,  Hart- 
ford, $31.366 ;  C,  Chas.  II.  Slocomb,  Hartford,  $34,- 
081;  D,  Smith  &  Price,  Hartford,  $35,801;  E,  Hart- 
ford I'aving  &  Const.  Co.,  llartt'ord,  $29,546  (award- 
ed) .     For  detail   bids  see  accompanying  table  : 
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Salem,  Mass. — The  Co.  Comrs.  have  been  petitioned 
to  widen  and  improve  the  bridge  across  Crane  River. 

Chisholm,  Minn. — Jacob  Zimmerman,  of  Duluth,  is 
reported  to  have  secured  the  contract  to  construct  a 
bridge  across  Lonyear  Lake  in  this  city,  for  $9,849. 

St.  Paul,  Minn. — The  Bd.  of  Aldermen  has  been  pe- 
titioned to  have  the  engineering  department  prepare 
plans  and  specltications  for  extending  3d  St.  bridge  to 
Maria  Ave.  There  Is  $60,000  available  for  this  work, 
and  It  Is  stated  that  the  total  cost  will  be  about  $125,- 
000. 

Pasadena,  Cat — City  Engr.  Allln  estimates  the  cost 
of  constructing  the  proposed  boulevard  bridge  across 
Arroyo  Seco.  about  800  ft.  south  of  Madeline  drive- 
way, as  follows  :  For  a  210-ft.  steel  highway  bridge, 
with  6-f  t.  sidewalks  and  20-ft.  roadway,  $10,000  ;  with 
a  30-ft.  roadway,  $16,000,  and  with  a  40-ft.  roadway, 
$25,000. 

Mifflinville,  Pa. — The  King  Bridge  Co.  is  reported 
to  have  secured  from  C.  II.  Reimard,  of  Bloomsburg, 
the  sub-contract  for  the  superstructure  of  the  Mif- 
flinville bridge  for  $56,660. 

Renfrew,  Ont. — Thos.  McLachlln  is  reported  to  have 
secured  the  contract  to  construct  a  bridge  across  Bon- 
nechere  River,  Renfrew  Co.,  for  $16,500. 

Pittifburg,  Pa. — Frank  II.  Schwartz,  Sunt,  of  the 
Bureau  of  Construction,  reports  that  the  Point  Bridge 
across  Monongahela  Itlver  Is  In  an  unsafe  condition 
and  that  it  will  require  $150,000  to  repair  It. 

Neu>  Britain,  Conn. — The  construction  of  2  con- 
crete bridges,  1  at  Chapman  St.  and  the  other  at 
I'lainvllle  road,  is  contemplated. 

Milwaukee,  Wis. — Plans  are  being  prepared  for  a 
bascule  bridge  to  be  built  at  W.   Water  St. 

Bridgeton,  N.  J. — The  Bd.  of  Freeholders  is  con- 
sidering replacing  the  West  Creek  bridge  with  a  sta- 
tionary or  draw  oridge. 


Buffalo,  N.  Y. — Bids  are  wanted  Sept.  4  for  con- 
structing abutments  and  wing  walls  for  Sprenger 
Ave.  bridge.     Francis  G.  Ward,  Comr.  of  Pub.  Wks. 


Knoxville,  Tenn. — J.  C.  Monday  &  Co.,  of  Knox- 
vlUe,  are  reported  to  have  received  the  contract  to 
construct  the  stone  work  on  the  Clinch  River  bridge, 
on  the  KnoxvUle,  LaFollette  &  Jelllco  R.  R.,  for  about 
$60,000. 

Allegheny,  Pa. — Bids  are  wanted  Sept.  9  for  the 
construction  and  erection  of  the  superstructure  of  a 
bridge  on  Shady  Ave.  over  Woods  Run  Valley ;  also 
tor  the  construction  of  piers  and  abutments  for  same 
bridge ;  also  for  paving  the  roadway  and  sidewalks 
of  said  bridge.     John  R.  Murphy,  City  Recorder. 

Downieville,  Cal. — Bids  are  wanted  Sept.  16  by 
Henry  E.  Qnlgley.  Clk.  Bd.  of  Superv.,  for  a  com- 
bination bridge  with  8  piers. 

Washington,  Ind. — Thos.  Harris,  Clk.  Daviess  Co. 
Court,  writes  that  at  the  election  held  Aug.  10  It  was 
voted  to  construct  a  bridge  over  White  River  between 
Knox  and  Daviess  Counties. 

Anadarku,  Okla.  Ter., — Co.  Surveyor  Chas.  U.  JoneR 
writes  that  the  contract  for  constructing  5  steel 
bridges  (bids  opened  Aug.  18)  has  been  awarded  to 
the  Wichita  Bridge  &  Iron  Co.,  Wichita.  Kan.,  for 
$13,621. 

Harrtsburg,  Pa. — Local  press  reports  state  that  the 
State  Bd.  of  Property  has  decided  to  ask  for  bids  for 
constructing  21  county  bridges,  which  will  replace 
structures  swept  away  by  the  floods  of  last  winter. 
It  Is  stated  that  the  cost  of  the  bridges  will  range 
from  $5,000  to  $15,000  each.  The  fojlowlng  are  re- 
ported to  have  been  appointed  as  engineers  In  charge 
of  construction  :  Emil  Swenson,  of  Pittsburg,  1  bridge 
In  Juniata  Co.  and  2  bridges  In  Lycoming  Co. ;  H. 
Laub,  of  Pittsburg,  bridges  In  Forest,  Clearfield  and 
Jefferson  Counties;  R.  Bowman,  of  Mahanoy  City, 
1  Berks  Co.  bridge;  A.  J.  Whitney,  of  Rome,  a  bridge 
in  Bradford  Co.  ;  Oscar  E.  Thompson,  of  PhoeniivUle, 
on  the  following  bridges  :  2  In  Bradford  Co.,  2  in  Wy- 
oming Co.,  5  In  Wayne  Co.,  1  each  In  Carbon,  Luzerne, 
Sullivan  and  Lackawanna  Counties. 

Philadelphia,  Pa. — The  City  Bureau  of  Surveys  is 
reported  to  be  contemplating  the  construction  of  an 
approach  from  the  highlands  east  of  Ridge  Ave.  to 
connect  the  proposed  upper  deck  of  the  Falls  bridge 
and  also  an  approach  to  connect  the  upper  deck  with 
the  River  Drive. 

Doylestoujn,  Pa. — Ch.  Webster,  of  the  Bureau  of 
Surveys,  and  the  Co.  Comrs.  are  considering  replac- 
ing present  stone  structure  at  I'rankford  Ave.  with  a 
steel  bridge  with  stone  piers  and  approaches,  at  a 
cost  of  about  $20,000. 

Boston,  Mass. — City  Engr.  Jackson  has  awarded  the 
contract  for  building  the  three  remaining  masonry  and 
concrete  piers  for  Broadway  bridge  (bids  received  Aug. 
27)  to  Hplbrook,  Cabot  &  Rollins,  of  Boston,  at  $35,- 
969.  There  were  five  other  bidders :  Lawler  Bros., 
$36,465  ;  Jones  &  Meehan,  $39,197  ;  W.  L.  Miller,  $38,- 
643  ;  Wm.  H.  Ellis,  $44,556  ;  John  T.  Cavanagh,  $45,- 
000. 

Wilmington,  Del. — Bids  will  be  received  by  John  G. 
Armstrong.  Co.  Comr.,  until  Sept.  2  for  constructing 
the  superstructure  of  a  steel  highway  bridge  to  con- 
sist of  1  span  54  ft.  long,  across  Christiana  River,  1 
mile  from  Newark  station. 

Hackettstoun,  N.  J. — The  Co.  Bd.  of  Freeholders 
has  decided  to  replace  the  line  bridge  between  Warren 
and  Morris  Counties  with  an  Iron  bridge,  to  have  an 
80-ft.   span  and  20-ft.  roadway. 

Cleveland,  III. — The  building  of  a  wagon  bridge 
across  Rock  River  at  Cleveland,  connecting  Henry  and 
Rock  Island  Counties,  is  being  considered. 

Dyersville,  la. — The  Clinton  Iron  &  Bridge  Co.,  of 
Clinton,  la..  Is  reported  to  have  secured  the  contract 
to  construct  a  bridge  at  Dyersville  for  $5,090. 

ConnelUville,  Pa. — The  Glenwood  Bridge  Co.  has 
applied  to  the  Baltimore  &  Ohio  R.  R.  Co.  for  per- 
mission to  construct  a  bridge,  1  mile  long,  across  the 
Co.'s   yard  at  ConnellsvIUe. 

Brenham,  Tex. — Press  reports  state  that  a  $3,000 
Iron  bridge  across  New  Year's  Creek  has  been  washed 
away  by  the  freshets. 

Williamsport,  Md. — The  citizens  of  Wllllamsport 
have  petitioned  the  Co.  Comrs.  to  construct  a  bridge 
across  Potomac  River,  connecting  Wllllamsport  with 
Berkeley  Co.,  W.  Va.  It  Is  stated  that  If  the  Co. 
Comrs.  do  not  make  an  appropriation  for  the  con- 
struction of  said  bridge,  the  citizens  will  endeavor  to 
form  a  stock  company  and  build  a  bridge  at  a  cost  of 
about  $30,000. 

Oklahoma  City,  Okla.  Ter.- — It  Is  stated  that  the 
Choctaw  Northern  R.  R.  Co.  has  decided  to  build  this 
fall  a  $20,000  viaduct  across  Its  tracks  at  Walnut  St. 
F.  A.  Molltor,  Ch.  Engr.,  North  Little  Hock,  Ark. 

Syracuse,  N.  Y. — Ah  agreement  has  been  reached  l)e- 
tween  the  city  and  the  ofliclals  of  the  D.,  L.  &  W.  R. 
R.,  whereby  the  company  Is  to  move  a  portion  of  its 
coal  sheds  at  the  toot  of  Butternut  St.  to  permit  the 
city  to  extend  the  street  across  the  canal.  The 
wooden  structure  now  there  will  be  replaced  with  a 
steel  trestle  with  supports,  and  the  city  has  agreed  to 
pay  $5,000  toward  the  cost  of  removing  sheds  and 
constructing  trestle. 

Oakland,  Cal. — Cotton  Bros.  &  Co.,  of  Oakland,  are 
reported  to  have  received  the  contract  to  replace  Bay 
Farm  Island  bridge,  at  $19,000. 

Luray,  Va. — Bids  will  be  received  by  the  Town 
Council  until  Sept.  15  for  stone  and  concrete  masonry 
for  bridge  over  Ilawksbill  Creek  ;  1  span,  105  c.  to  c, 
end  pins,  18-ft.  roadway.     T.  R.  Campbell,  Mayor. 

Culpeper,  Ya. — Bids  will  be  received  by  the  Co.  Bd. 
of  Superv.  until  Sept.  3  for  erecting  2  Iron  bridges. 
Address  W.  I'^.  Coons,  Clk. 

Terre  Haute,  Ind. — Bids  will  be  received  by  the  Co. 
Comrs.  until  Sept.  20  for  constructing  a  70-ft.  span 
bridge  at  7th  St.,  Harrison  Township;  a  30-ft.  span 
bridge  and  a  masonry  bridge,  both  In  Linton  Town- 
ship :  and  a  60-ft.  span  bridge  In  Plerson  Township. 
Jas.  Soules,-  Co.  And. 
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PAVING  AND  ROADMAKING. 

Jit.  C'lemeiM,  Mich. — Local  press  reports  state  that 
tbe  Conocll  has  asked  for  bids  for  reparlng  Cass 
Ave.,  Walnnt  St.  and  several  other  streets. 

Dolltu.  Tcjr. — Li>oal  press  reports  state  that  bids 
have  t>eeii  asked  for  paring  with  asphalt  on  Com- 
merce St. 

til.  Jumith.  Uu. — Two  new  pared  thoroughfares  in 
the  resident  district  are  among  the  important  con- 
tracts which,  it  is  stated,  are  to  l>e  let  In  the  neur 
future  by  t'lty  Engr.  Floyd,  in  compliance  with  ordi- 
nances passed  and  signed. 

(tlaimiiuil.  I'll. — ISids  will  be  received  by  tbe  Boro. 
Street  Com.  until  Sept.  2  for  paving,  grading  and 
curbing  Broadway.  W.  F.  Sparks,  Chmn. ;  P.  S. 
McMnlTen,   Boro.  Engr.,  Giassport. 

.Veir  \iirk.  .V.  Y. — Bids  are  wanted  Sept.  9  for  re- 
pairing and  maintatuiug  asphalt  parements,  on  num- 
erous streets  on  which  the  original  maintenance  guar- 
antee has  expired.  Engr.'s  estimate,  15,tH)0  sq.  yds. 
of  asphalt  block  parement  and  5,U00  cu.  yds.  of  con- 
crete. Including  mortar  bed.  Bids  will  also  be  re- 
ceired  at  tbe  same  time  for  regulating  and  repavtng 
portions  of  numerous  streets.  E>ngr.'s  estimate,  74.- 
790  sq.  yds.  of  asphalt  pavement.  Including  binder 
course,  73,770  sq.  yds.  of  stone  pavement,  to  be  re- 
laid  as  foundation,  or  in  approaches,  etc.,  37,041  lin. 
fl.  of  new  curbstone,  etc.  Jacob  A.  Cantor,  Boro. 
Preii. 

f'fimdcM,  A".  J. — Bids  will  l)e  received  l»y  t'has.  II. 
Rliis,  Jr.,  Chmn.  Com.  on  Streets  &  Highways,  until 
Sept.  2  for  paving  with  vitrlfled  brick  on  a  concrete 
fonndatioD  portions  of  several  streets. 

7'<irc  Haute,  hid. — K<il>t.  11.  Sparks,  ("ity  Engr.. 
writes  that  bids  will  be  received  until  Sept.  5  for 
repairing  the  asphalt  pavement  on  5th  and  7th  Sts. 

Orostepointe,  ilich. — Bids  will  be  received  until 
Sept.  6  by  the  Township  Bd.  and  Highway  Comr. 
for  paving  with  macadam  on  a  portion  of  Jefferson 
Ave.  Chas.  Poupard,  Highway  Comr.:  Thos.  Cara- 
pau  &  Son,  Eugrs.,  Km.  3,  Campau  BIdg.,  Detroit. 

Latcrvnre.  Kan. — Sam  P.  Moore.  City  Clk..  writes 
that  bids  will  be  received  until  Sept.  2  for  paving 
with  macadam,  S-in.  thick,  approximately  10,000  sq. 
.vds.  on  Ohio  St.;  5-ton  roller.  Holland  Wheeler, 
City  Engr. 

Tolidu.  O. — Bids  are  wanted  feept.  8  for  block  pav- 
ing in  Crane  Lane.     Chas.  II.  Nauts,  City  Clk. 

('oiinci-«i-iUc.  Ind. — <'ity  Engr.  Karl  I,.  Hanson 
writes  that  the  contract  for  63,000  sq.  ft.  ot  cement 
sidewalk  iias  tieen  awarded  to  Chas.,  Jr.,  and  Uoy 
Williams,  of  Connersvllle,  at  S%  cts.  per  sq.  yd. 

Alton,  III. — Petitions  are  being  circulated  for  the 
paving  of  Lit)erty,  Urove  and  Common  Sts.  with  brick, 
in  all  about  1  mile  long.  Property  owners  In  Bloom- 
fleld  St.  hare  iietitloned  fur  brick  sidewalks  about  l'^. 
miles  in  length. 

/.clMiNon,  Pa. — See  "Sewerage  and  Sewage  Dis- 
posal.'* 

Kcmttha,  Wi*. — A  movement  Is  said  to  have  been 
started  for  the  construction  of  a  boulevard  paved 
with  macadam  or  asphalt  between  Kenosha  and  ita- 
clne.     Total  length,  8  miles. 

Xew  York,  N.  Y. — Bids  are  wanted  Sept.  4  for  the 
completion  of  the  construction  of  Ulverslde  Park  and 
Drive,  l)etween  95th  and  y9th  Sts..  In  connection  with 
the  96th  St.  viaduct.  Wm.  K.  Willcox,  Comr.  of 
Parks. 

Cincinnati,  O. — Bids   are   wanted    Sept.    18    for   re- 

f>alring  a  portion  of  Itace  St.  with  asphalt :  also  for 
mproviog  Huron  St.  by  paving  with  brick.  Ceo.  F. 
Holmes.  t.'Ik.  Bd.  of  Pub.    Service. 

Baltimore,  Md. — Bids  are  wanted  by  the  Bd.  of 
Awards  Sept.  3  for  grading,  paving  with  Belgian 
block  and  curbing  Henry  St.  B.  T.  Fendall,  City 
Engr. 

Bradford,  Pa. — City  Clk.  E.  C.  Charlton  writes  that 
the  contract  for  paving  .Sanford.  Petrolia  and  Pearl 
Sts.  with  brick,  has  been  awarded  to  Sheehan  &  Mc- 
(ihaw,  for  $20,600. 

Houth  Bend,  Jnd. — City  Engr.  A.  J.  Hammond  has 
been  directed  by  the  Bd.  of  Pub.  Wks.  to  prepare 
plans  for  paving  the  alley  along  the  new  city  ball 
with  sheet  asphalt,  bituminous  macadam  or  rock  as 
phalt. 

Cedar  Rapids,  la. — Bids  are  wanted  Sept.  5  for 
paving  with  macadam  on  a  portion  of  16th  Ave. 
West.     W.  L.  Cherry,  Chmn.  Pub.  Improv.  Com. 

Lcarenworth,  Kan. — Bids  are  wanted  Sept.  3  for 
8,650  lin.  ft.  of  artificial  stone  curbing,  cost  not  to 
exceed  52  cts.  per  iin.  ft.  Bids  will  also  be  received 
at  the  same  time  for  regrading  and  paving  4th  St.. 
requiring  19,063  sq.  yds.  of  paving  and  6,615  cu.  yds. 
of  regrading,  cost  not  to  exceed  $1.47  per  sq.  yd.  and 
30  cts.  per  en.  yd.  respectively.  M.  A.  Przybylowicz. 
City  Clk. 

A'eic  Haven,  Conn. — City  Engr.  Kelly  estimates  the 
cost  of  repairing  East  Chapel  St.  pavement  at  $10,- 
500. 

Peru,  Ind. — The  City  Council  has  ordered  paved 
with  brick  the  alleys  one  square  east  and  west  of 
Broadway.     I-:st1mated  cost,  $20,000. 

t'ftco.  .V.  y.— The  contract  for  paving  the  eastern 
end  of  Broad  St.  baa  been  awarded  to  the  Barber 
Asphalt  Paving  Co.  for  about  $11,500. 

lAnden.  Tex. — -The  Commissioners  Court  has  au- 
thorized the  Issue  of  $10,000  trands  for  the  Improve- 
ment of  roads  and  bridges  in  Cass  Co. 

Frederick,  Md. — The  contract  for  paving  East 
Cliarch  St.  with  brick  has  been  awarded  to  J.  U. 
Fritchey,  of  Lancaster.  Pa.,  at  his  bid  of  $1.97  per 
•q.  yd.  for  Mack  block,  $].]2  per  ft.  for  dressed  gran- 
ite curbing,  20  cts.  per  ft.  for  old  granite  curbing  and 
10  ct».  per  sq.  yd.  for  repairing  with  old  rubble  stone : 
total,  about  $20,000. 

Orotiepointe,  Mich. — The  Township  Bd.  has  award- 
ad  the  contract  for  macadamizing  Hack  Ave  to  Gil 
bert  Moran  k  Co.  for  about  $34,000. 


Lincoln,  Neb. — The  Council   has  awarded   the   con-  Cuuinr/ton,  Ky. — The   Council    has   passed  an   ordl- 

tract  for  asphalt  surfacing  In  repavlng  Districts  Nos.  nance  providing  for  the  paving   of  a  portion  of  Pike 

14,    18.    19,   20  and  24,   to  the   Green  River   Kock  As-  St.   with   biick. 
phalt  Co.  at  $1.51  per  sq.  vd.,  with  10-year  guarantee. 

,.     _,,,,„„                        „              .        „     .^           „.  MuKkcj/on,   Mwh. — City    Eugr.   C.    S.   Gamble  writes 

rcoria.  111. — Ihe  contract  for  paving  S.  Adams  St.,  that    the  contract  for   paving  Muskegon    Ave      length 

nearly    one    mile    in    length,    has    been    awarded    to  ;i,92,"i    ft.,    has   been    awarded   to    the    Barber   Asphalt 

Thompson  &  Case  for  $38,388.  Paving  Co.   at  .fl.49  per  yd.    for  Trinidad   pitch    lake 

8t.  Maru-a,  O.-Thos.  McKinney  &   Son.   of  Toledo,  f .P-l'rJt  "Sf  c^menfS.rh  '«°n,,*"J,','!'tU'**'  M-n'tJ^t/i^fwr 

are  reported  to  have  received  the  contract  tor  paving  '— '^  "■  "'  "-sment  curb  and  gutter.     Xotai,  $19,200. 

Wayne  St..   nearly  a    mile   long,   at   their   bid.    which  o«i«;noi.,/     jn      if   lo    oi„foH   fv,of    i,\a„   „»«  „„.  .    i 

amounted   to  about  $43,000.      I^gan  brick  to  be  used.  Se^f  ^'roroLOoT^Ii. '^d's^"^f  br?c"k'p^v1ng?\'o,000  fL 

Monmouth,  III. — Tlie   Council    has  passed   an   ordl-  "'  curbing,  grading,  etc.     C.  Leighton,  City  Clk. 
nance  for  constructing  13  blocks  of  brick  and  cement 

sidewalks.  Upokunr.   Waish. — It  is  stated  that  bids  are  wanted 

. .,           „          „                  .,          „  »^             ,       .  ^"Pt-  S  ^o""  paving,  curbing  and  guttering  of  Main  St. 

Athens,  Tex. — Hepresentatives  of  the  people  of  sev-  R.  E.  Clark,   Secy.  Bd.  Pub.  Wks 
eral   counties    interested,    at  a   meeting   held   recently 

in   Athens,    pledged   $500,000    with    which   to    build   a  Lureka.  Cal. — It  Is  stated  that  bids  will  be  received 

road  from  Palestine  to  Greenville.  by  the  Bd.  of  Superv.  until  Sept.  8  for  constructing 

the   Auger   Road. 

Mexico,  Mo. — The  Council  Is  said  to  be  taking  steps 

to  pave  certain  streets  with  brick.  Ai7c»,  O. — It  is  stated   that   bids  are  wanted  Sept. 

„          ,          .,.  ^       .         ...        ,                           ,       ,  18  for  3,200  lin.  ft.  of  sandstone  curbing  and  7,000 

Menominee.  Mich. — According  to   press   reports  the  sq.    yds.    of   asphalt   block  pavement.     Wm.    Wilson, 

citizens    have    decided    to    pave    several    streets    with  city  Engr 
brick. 

„  .       „         ,„,              ,       ,    „              ,                    ^.           .  .\oith   llend.   I). — It  is  stated  that  bids  are  wanted 

.,^"oi  ^tt"^/!''*    contract    tor   paving   a    portion    of  Sept.    15   for  $10,000  street    Improvement    bonds    and 

.ilst   St.   has  been  awarded   to   Mayer  Bros,   at  $1.97  $lu,000  sidewalk  bonds.     W.    D.    McClurkin     Hamlet 

per  sq.  yd.  for  sheet  aeplialt ;  maintenance,  $12.50  per  (;ik 
1.000    yds.    for   10   years;    landmarks,    etc.,    $5;    6-in. 

pipe  at  45  cts.  ■/ancsville.  Wis. — Bids  will  be  received  by  the  Street 

,,.,.,         „     „      „„.     T^,  ,.    ^             ,           ,  ,  Assessment  Com.  until  Sept.  20  for  grading  to  a  sub- 

^\asUmgton,  D.   C.— The  Dist.    Comrs.   have   deter  grade    and    surfacing  with    macadam   on   portions   of 

lulned  to  resurface  East  Capitol  St.  and  other  public  several  streets.     Victor  P.  Richardson,  Chmn. 
thoroughfares. 

IndianapoUs.  Ind.—The  Western  Construction  Co.  a  ^r"J"t'  '«''•  t"  '^  stated  that  bids  are  wanted 
has  been  Swarded  the  contract  for  a  flint  rock  mac-  |!P,'™Ai°L'^?°«'^'cnn°*4K™??T°'}.  """i^^S""  '""'^■ 
adam    roadway   and  curb  In   Shelby   St.  at  $3.28  per       I'-Rt'mated  cost,  $5,600.     Abe  Boch,  Co.  Aud. 

""•  ^^  (Irecn  Hail,  Mich. — It   Is  stated  that  bids  are  wanted 

XaehLille    yenti —^A  bill  before  the  Bd    of  Pub   Wk>!  ^^    ""^   '^'""-   on    Streets    until   Sept.   16  for   grading, 

pi-ovUies    for    the    appropllafloi    of    $39,400    to    pave  ""f'^'"*''   V"^ .'^■f'ill^  ''■"^  '^'P^'*  o°   Cherry  St     re- 

with  bituminous  macadam  Summer,  Carroll,  Mulberry.  ?"''■'"«  "''9"'  -^l**^  ^l-  yds.  of  asphalt  pavement  and 

Center,   College  and   Market  Sts..  as  recommended  by  '"*"  l"'-  it.  of  curb  and  gutter. 

Mayor  Head.  iichenccladu,  N.  Y. — Local  press  reports  state  that 

Appleton.   His.— A  plan   Is  on  foot    to   macadamize  li''J'!,.'^,lili^'l  \T''^l';t5l,i'^J';?  ,','''''  Council  until   Sept. 

the  thoroughfare  between  this  city  and  Menasha.  "  f"'  Pavlng  a  portion  of  College  St. 

Buffalo    !V     Y See  "Klectric   Kailwnvs  "  Newton,  N.  J. — The  Bd.  of  Chosen  Freeholders  has 

Bujiaio,  N.   Y.     see     i^iectiic  Railways.  appropriated  .'P2(i.00U  for  building  macadam  roads  with 

Cincinnati,  0. — The  City  Eugr.  has  been  directed  to  State  aid. 
prepare"  speclflcations  for  the  resurfacing  of  a  portion  „,     r„.,„     „         ,,  i,i  mi  t  tu     i. ,      .   ■•  . 

of  4th  St.  with  sheet  asphalt.  si  ^f    Loms.Mo—Vrea    Phillips,   of   the  Bd.  of  Pub 

'^  Improv.,    estimates    that    not    less    than    12. i    miles    of 

llendet-sonville,  N.   C. — Bids  will  be  received  at  the  htieets   will    he    reeonstrui'ted   or  newly   paved   during 

ofliee  of  the  Mayor  until  Sept.   12  for  grading,  curb-  1903. 

Iiig    and    paving,    as    advertised    in   The   Engineering  „,  ,         ,,  ,,.,      ,,  .     ,  .,,  ^, , 

Record       '  "'  s  &  Iloston,   Mass. — City    i'.ngr.    Jackson   will   open   bids 

on   Sept.  lu  for  huildlng  a  telford  macadam   roadway 

Bedford,  Ind. — At  the  special   election  held   in    this  in  tiakland  St.  in  the  .Maltapan   Dlst. 
township  Aug.  16  it  was  voted  to  construct  at  once  „.     ,.     ,     ,,.  ,,, ,        ...   .  ,      ,  ,      »,,.., 

36  gravel  roads  '^*-   1  <'ul,  .l/nm. — Bids   will   be  received  by   the   Bd. 

of  Pub.    Wks.  until  Sept.  2  for  paving  with  brick   on 

.Itchison,   Kan. — The   Council    has   passed   a   resolu-  a    portion    of    Robert    St.         Estimated    cost,    $22,790. 

tion  to  grade,  curb  and  piivc   with  brick  a  portion  of  Bids   are  also  wanted  Sept.   2  for  paving  Ramsey  St. 

Santa  Fe  St.;  2,533  sq.  yds.  paving  and  1,360  lin.  ft.  with  asphalt.      R.   L.  Gorman,  Clk. 
cement  curbing.  Local    press    reports    state    that    the   following   bids 

Bids    are  wanted   Sept.   2  fot  grading,   curbing  and  were   opened    Aug.    20    for    paving    W.    7th    St.    from 

paving   a    portion    of    loth    St.;    3,900    sq.    yds.    brick  Ramsey   St.   to   Tusearora   Ave.,   ;V.>,258  sq.   yds.,   with 

paving  and  2,460  lin.  ft.  cement  curb  5%x20  In.      Fred  sandstone.     The  first  amount  In  each  bid  is  the  city's 

Giddlngs,  City  Engr.  jiortlou,    the   second   amount    the  street   railway's  por- 

The  City  i-'ngr.  has  been  instructed  to  prepare  plans  tlon:   P.   Al.   liennessy.  .f9<),875.  $11,900:   L.  G.  Wash- 

for  repaying  Commercial    St.    with   vitrlfled    brick   on  Ington.  .f!i!S..ST5.  .'511,46.") ;  James  Forrestal  &  Co..  $9?,- 

concrete   foundation.     There    will    be    required    18.700  36U,  .$ll.(i7ii;  Fielding  &  Shepley   (awarded),   $!t2.600, 

sq.  .vds.  of  paving  and  a  large  amount  of  new  curb.  $10,600. 

Paris,  III.- — City  Engr.  W.  C.  Lemen  writes  that  the  following  bids  were  opened  Aug.  14  for  15.200  sq. 

yds.   of  brick  paving  on  concrete  foundation,  2,000  lin.  ft.  ot  stone  curbing,  0,100  ft.  of  combined  curb  and 

■    gutter,  for  Wood  St.  :  A,  D.  W.  Norton,  $26,750  ;  B,  Troy  Porter.  $28,054  ;  C.  Morrlsey  &  Lvnch.  $25,778  :  D. 

Wolf,  Maupln  &  Curdle,  $25,493;   E,  Thompson  &  Case,  $25,320;  F.  Capitol  Paving  &  Const.  Co.,  $26,125: 

G.  Geo.  it.  Grimes,  $27,497  ;  Engineer's  estimate,  $29,li2.     For  detail  bids  see  accompanying  table  : 

Items    and    Quantities.                                A  B               C                D               E               F               G 

Excav..   8,500  cu.  yds $.20  $.25          $.20           $.18           $.20           $.20         $.17i* 

Curb    40  .45             .43             .40             .42             .36           .42 

Curb  reset,  600  lin.  ft .12  .05  .05  .06  .08         .... 

Com.  curb  and  gutter 45  .50             .47             .44             .45             .43           .45 

Poston  block,  1-5 1.28  1.29  1.19  1.15  1.22         1.29 

Boston  block.   1-2-4 1.28  1.29          1.20           1.21           1.17           1.23         1.32 

Terre  Haute.  1-5 1.27  1.29  ....  1.16  1.25 

Terre  Haute,  1-2-4 1.27  1.29           ....            1.23           1.18           ....         1.27 

('linton,   1-5    1.27%  ....           1.19           ....            1.15            ....         1.29 

Clinton.   1-2-4    1.29  1.29            120           1.23           1.17            ....         1.32 

Filler 06  .10             .08             .08             .09             .10           .09 

Storm  Inlets :  Corners,  15 15.00  15.00        17.50         10.00         12.00         15.00         7.50 

Intermediate,   7    15.00  15.00        12.50         10.00         10.00         15.00         7.50 

Storm  drains :  8-in.,  1,000  ft 25  .20             .20             .20             .20             .15           .20 

10-ln.,  1.100  ft 29  .-M            .20             .23             .20             .20           .32 

1 '-'-in..  1,475  ft .35  .20             .20             .25             .28             .25           .37 

Atcfiison,  Kan. — City  Engr.  Fred.  Giddlngs  writes  that  the  following  bids  were  opened  Aug.  7  for  pav- 
ing, grading,  curbing  and  culverting  -Main  St.  from  5th  Ave.  to  15th  St.  :  A,  Rackllffe  &  Gibson,  St.  Joseph, 
-VIo,.  $99,584  ;  B,  C.  Crawford,  Atchison,  $98,379  ;  C,  Cliapin  &  Greever.   Leavenworth,   $101,638 ;  D,   Owen 

E.  Seip  &  Co..  Atchison.  $98,678  ;  E,  Hanley,   McGuIre  &  Wise,  Topeka.  $99,537  ;  F,  Thos.  lieattie,  Atchison  ' 
(contract  awarded),  $96,311.     For  detail  bids  see  accompanying  table: 

Items  and  Quantities.                                      A  B  C  D  E              F 

Brick  paving  :  On  6-ln.  concrete,  12,623  sq.  yds $1.53  $1.49  $1.52"^  $1.51  $1.52  $1.48 

On  old  macadam.  21,821  sq.   yds 1.15  1.14  1.18  1.14  1.18  1.13 

Cement  curb.  10,055  ft 63  .61  .63  .60  .64            .59 

Grading,  29,666  cu.  yds 41  .41  .44  .42  .43             .39 

Curb  reset,  2.S5  ft 15  .18  .18  .11  .18             .15 

Catch  basins:  No.  1.  2 19.00  16.00  14.00  17.00  18.00  15.00 

No.  2,  8 22.00  18..50  21.00  18.50  21.00  17.50 

No.  4.  4 25.00  20.00  24.00  22.00  23.00  20.00 

No.  5,  2 27.00  23.50  26.00  24.00  25.00  22.50 

Manhole  covers,  2 5.50  7.00  7.00  8.00  7.00  5.00 

Sewer,  12-in..  387  ft 44  .47  .46  .43  .46             .45 

15-in.,    188  ft 59  .56  .58  .53  .59             .55 

18-ln.,   202  ft 87  .85  .88  .95  .89             .80 

27-ln.,  106  ft 2.15  2.15  2.25  2.00  2.20  2.00 

36-ln.,   89  ft 4.75  4.25  5.25  4.50  4.60  4.00 

Curves.    12-in.,   2 2.25  1.25  2.25  1.75  2.15  1.00 

15-in.,  1   2.75  2.75  3.00  2.80  3.00  2.50 

18-in..  2 , 3.75  3.00  3.75  3.00  3.85  3.00 

Brick   sidewalk,  6.200  sq.  ft 06  .06  .06%  .05%  .06%          .06 

Brick  sidewalk  relald,  8.56  sq.  ft .02  .02  .02  .02  .02            .02 

Oak  plank.  1,180  ft.  B.  M 03  .03  .02H  .02%  .02%         .03 

Brick  pavement  relald,  400  sq.  .vds 16  .15  .18  .15  .18  "          .10 

72-ln.  culvert.  2,50  ft 6.80  6.85  7.00  6.75  6.80  0.75 

No.  90  cement  concrete,  33  cu.  yds 4.25  4.75  4.35  4.25  4.15  4.50 

Rubble  masonry,  111  cu.  yds 3.95  4.25  3.90  3.75  3.85  4.00 

Manhole.  1   36.00  35.00  35.00  32.00  37.00  35.00 

Piling :  Furnished.  10,944  ft 17%  .18  .17  .16  .16            .17 

Driven.  11,664  ft 28  .29  .29  .29  .27             .28 

Concrete.  No.  1,  745  cu.  yds 6.95  6.85  7.00  6.45  6.50  6.75 

No.  2.  2,548  cu.  yds .5.15  5.05  5.30  5.25  5.05  4.95 

Riprap,  200  cu.  yds 3.00  2.75  3.00  3.75  2.75  2.50 

Brick  arch  masonry,  192  ft s ■ 43.00  43.00  42.75  42.00  41.50  42.00 
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Itoston,  \liiss. — Supt.  of  Streets  Doncivan  has  le- 
••elTed  the  following  bids  for  paving  Merrlmac  St., 
between  Haymarket  square  aud  Causeway  St.,  with 
granite  blocks,  pitch  Joints,  and  concrete  base;  Wm. 
.T.  Barry,  $11,042;  Wm.  J.  Uatlerty,  $0,31)7;  Edw.  J. 
nayden,  $1.S,076;  Dan.  E.  Lynch,  $13,271);  Dan.  J. 
Klley,  $11,731;  P.  Mcllovern,  $13,44!)0:  .1.  .1.  Sullivan, 
$10,308;  W.  H.  Ellis,  $11,253;  P.  H.  Bradley,  $0,451; 
J.  B.  O'liourke,  $11,S64;  Benj.  M.  Cram,  $12,079. 
Harnes-Knllln  Co.,  .f l(i,ii:i;!.  Contract  awarded  to  Wm. 
.1.  Kalferly. 

Vhanutv,  Kan. — City  Engr.  of  Coffeyvllle.  Kan.,  IC. 
H.  Kicksecker  writes  that  the  contract  for  paving 
Main  St.  with  brick  (bids  opened  Aug.  18)  has  been 
awarded  to  Stevens.  Shulty  &  Co.,  Ft.  Madison,  la., 
as  follows  :  Excavating,  at  25  cts.  per  cu.  yd.  ;  crushed 
stone,  $l.."iO  per  cu.  yd. :  5-ln.  curbstone,  at  68  cts. 
per  Un.  ft.  :  paving  complete,  at  $1.57  per  sq.  yd.  ; 
sewer  pipe  laid,  24-ln.  at  $1.40,  18-in.  at  75  cts.,  and 
12-ln.  at  43  cts. ;  total,  $22,181.  Other  bids  received 
were  as  follows,  prices  given  being  per  sq.  yd.  for 
paving,  and  total,  respectively  :  R.  S.  Gilfellen,  Ft. 
Scott,  Kan.,  $1.85.  $26,136 ;  John  Kltche,  Topeka, 
Kan..  $1.88,  $26,560 :  W.  A.  Stuckey,  Guthrie,  Okla. 
Ter.,  $1.62>/i,  $22,958 ~,  Ramsey  &  Ramsey,  Topeka, 
Kan.,  $1.80,  $25,430 ;  W.  M.  Edwards,  Kansas  City, 
Mo..  $1.87.  $26,419  ;  Hanly  &  McGulre,  Leavenworth, 
Kan.,  $1.00.  $26,843 ;  O.  C.  Chapin,  Leavenworth, 
Kau.,  $2,  $28,250. 

POWER   PLANTS,  GAS   AND    ELECTRICITY. 

national  Home,  ll'is. — Bids  are  wanted  Sept.  22  for 
furnishing  material  and  labor  necessary  for  the  exten 
sion  of  the  electric  light  plant  at  this  home.  Cor- 
nelius Wheeler,  Governor. 

Somerset,  Ky. — Mayor  F.  S.  Griffln  writes  that  this 
city  will  erect  an  electric  light  plant,  or  sell  a  fran- 
chise and  buy  light,  the  latter  plan  being  preferred. 
It  Is  desired  to  include  franchise  for  the  construction 
of  cold  storage  plant  and  electric  railway. 

Volhy,  Wis. — See  "Water." 

Smyrna.  Del. — Consulting  Engr.  T.  Chalkiey  Hat- 
ton,  of  Wilmington,  Del.,  writes  that  it  is  proposed  to 
Improve  the  electric  light  plant  at  a  cost  of  $5,000. 
S.  A.  Anthony,  Chmn.  of  Com. 

Eureka,  Kan. — The  Council  Is  stated  to  have  granted 
the  Eureka  Gas  &  Mineral  Co.  a  franchise  for  a  term 
of  20  years.  It  is  stated  that  probably  4  wells  will 
be  sunk  this  summer  and  gas  will  be  piped  to  the  town 
before  winter. 

Cape  May,  N.  J. — The  Cape  May  Light  &  Power  Co. 
has  been  Incorporated,  with  a  capital  of  $150,000,  by 
Edw.  C.  Brainard,  Chicago  ;  Edw.  F.  Mandeville,  Cam- 
den, and  Jas.  M.  B.  Hildreth,  Cape  May,  to  operate 
an  electric  plant  at  Cape  May. 

Ephrata,  Pa. — The  citizens  are  stated  to  have  voted 
Aug.  19  to  issue  $15,000  bonds  for  an  electric  light 
plant. 

Jameatotcn,  N.  Y. — The  Jamtestown  Lighting  & 
Power  Co.  has  been  Incorporated,  with  a  capital  of 
$100,000.  Directors  :  Ernest  L.  Carr,  Melrose,  Mass.  ; 
Walter  E.  Griggs,   Jamestown,  and  others. 

Aati,  Cal. — The  Cloverdale  Light  &  Power  Co.  Is 
reported  incorporated,  with  a  capital  of  $100,000,  to 
supply  electric  light  and  power  in  Cloverdale,  Astl, 
GeyserviUe  and  other  places.  Principal  office  to  be 
at  Astl.     Incorporators :  A.  Sbarboro  and  P.  C.  Rossi. 

Laramie,  Wyo. — The  Council  has  granted  Jay 
Burns,  of  Omaha,  Neb.,  a  franchise  for  a  gas  plant. 

Chicago,  III. — By  the  merging  of  the  Northwestern 
and  Cicero  gas  companies  all  the  gas  plants  in  Cook 
County  outside  of  Chicago  were  Drought  under  one 
ownership  Aug.  20.  The  name  of  the  new  organiza- 
tion is  the  Northwestern  Gaslight  &  Coke  Co.,  and  its 
capital  is  $10,000,000.  The  plans  of  the  new  com- 
pany are  to  at  once  build  a  large  central  plant  in 
(,'lcero,  and  for  this  purpose  an  Issue  of  bonds  has 
been  authorized  by  the  directors.  Nelson  A.  Mc- 
Cleary,  Pres.,  Chicago. 

Williamsville,  N.  Y. — The  Council  Is  stated  to  have 

f ranted    Lafferty    &   O'Donnell.    of    Bradford,    Pa.,    a 
ranchlse  to  lay  pipes  and  supply  the  town  with  nat- 
ural gas  for  lighting  and  heating  purposes. 

St.  Boniface,  Man. — See  "Water." 

Dryden,  N.  Y. — The  Village  Trus.  are  stated  to  have 
selected  an  engineer  to  Investigate  the  conditions  here 
and  make  an  estimate  on  the  cost  of  establishing  an 
electric  light  system. 

Superior,  Wis. — The  Illghlaud  Canal  &  I'ower  Co. 
Is  stated  to  have  petitioned  the  Council  for  a  fran- 
chise to  set  up  its  line  and  operate  In  this  city. 

Wheaton,  Minn. — The  Wheaton  Electric  Light  Co., 
of  Wheaton,  has  been  Incorporated,  with  a  capital  of 
$25,000.  Incorporators:  VV.  I.  Gray,  Minneapolis; 
F.  W.  Murphy  and  M.  J.  Jacobson,  of  Wheaton. 

Cordelia,  Cal. — The  Bay   Counties  Power  Co.  Is  re- 

Sorted  to  be  surveying  a  route  from  this  point  to  Napa 
unction,  where  the  company  will  build  a  line  to 
transmit  electricity  to  operate  the  machinery  in  the 
cement  works. 

Baldwinsville.  N.  V.-The  Baidwinsville  Light  & 
Heat  Co.  has  been  Incorporated,  with  a  capital  of 
$100,000,  to  manufacture  and  supply  gas,  natural  and 
artlQclal.  and  to  manufacture  and  supply  electricity  in 
Baidwinsville.  Lysander  and  Van  Buren.  Directors  : 
W.  F.  Morris,  Jacob  Amos,  and  others,  all  of  Baid- 
winsville. 

Ulen,  Minn. — Village  Recorder  C.  Paulson  writes 
that  at  the  election  held  Aug.  20  It  was  voted  to  con- 
struct an  electric  light  plant. 

Tucumcari,  N.  Mex.  -  Theo.  W.  Ileman,  Secy.,  writes 
that  the  Tucumcari  Electric  Light  &  Water  Co.  is  now 
developing  the  water  power  and  later  will  install  an 
electric  light  plant.     C.  H.  Rankin,  Pres. 

Barberton,  O. — T.  W.  Slielton.  of  Akron,  Supt.  St. 
Dept.  of  Northern  Ohio  Traction  Co.,  writes  that  said 
company  proposes  to  construct  a  power  and  light  plant 
in  Barberton,  at  a  coat  of  $15,000.  There  will  he  re- 
quired 100  fuse  boxes.  50  series  a.  c.  arc  lamps.  00 
cycle  on  a  4.000  volt  circuit,  1(1  miles  0  wire,  1,000 
glass  insulators,  200  meters,  100  transformers,  etc. 
There  will  be  no  buildings,  as  the  current  will  be  fur- 
nished from  the  Akron  power  house. 


('Iiicai/o,  III. — Bids  are  wanted  Sept.  3  for  furnish- 
ing material  and  constructing  a  conduit  on  Halstcad 
St.     Edw.  B.  Ellicott,  City  Electrician. 

llvllevillc  III. — The  plant  of  the  Belleville  Gas 
Light  &  Coke  Co.  is  stated  to  have  been  purchased  by 
M.  M.  Stevens,  L.  I).  Turner,  Jr.,  and  others,  of 
East  St.  Louis,  HI.  They  propose  making  improve- 
ments and  extending  the  gas  mains  and  electric  wires. 

Big  Stone  Gap.  Va.  -  It  Is  stated  that  bids  will  be 
received  about  Sept.  12  for  constructing  an  ele<trlc 
light  plant,  to  cost  $12,000.  The  plant  is  to  have  a 
capacity  of  about  50  arc  and  750  incandescent  lights. 
C.   L.   Hamblen,  Mayor. 

W'asliiiti/ton,  J).  C. — Bids  will  be  received  by  the 
Comrs.  D.  C.  until  Sept.  6  for  lighting  the  public 
streets,  alleys,  avenues  and  roads  In  the  Dlst.  of 
Columbia  during  the  year  ending  June  30,  1903,  with 
naphtha   lamps.     Wm.   Tlndall,   Secy. 

Castile,  N.  Y.- — The  citizens  are  stated  to  have 
voted  Aug.  26  to  Install  an  electric  light  plant,  at  a 
cost  of  $10,500. 

magara  Falls,  Ont. — A  press  report  states  that  the 
Ontario  Power  Co.  will  proceed  at  once  to  construct 
a  temporary  cofferdam  at  Dufferln  Island  on  the 
Niagara  Klver.  A  permanent  structure  will  be  placed 
Inside  the  temporary  dam,  and  the  latter  must  be 
removed  not  later  than  June  1,  1903. 

Yazoo  City,  Miss. — See  "Water." 

Indianapolis,  Ind. — John  W.  and  Edw.  Schmidt, 
Proprietors  of  the  Century  Bldg.,  are  about  to  make 
application  to  the  Bd.  of  Pub.  Wks.  for  a  franchise 
to  furnish  electricity  for  light  and  power,  steam  and 
hot  water  for  heating  purposes  and  cold  water  in  the 
district  bounded  by  North,  South,  East  and  West  Sts. 

San  Francisco,  Cal. — The  Tonopah  Light  &  Power 
Co.  has  been  incorporated,  with  a  capital  of  $50,000. 
Directors  :  W.  C.  Watson,  W.  C.  Waller,  and  others. 

Flint,  Mich. — Mayor  Alvord  is  stated  to  have 
signed  the  ordinance  granting  the  Pearce  Construc- 
tion Co.,  of  Chicago,  III.,  a  franchise  to  construct  and 
operate  a  light  and  heating  plant. 

Macon,  Oa. — Local  press  reports  state  that  bids  will 
be  received  by  the  City  Council  until  Nov.  1  for 
lighting  the  city  with  electric  lights  for  a  term  of 
5  years. 

Iloiitoyv  Falls,  N.  X. — The  Ontario  Gas  Co.  has 
been  incorporated,  with  a  capital  of  5,00, 000,  to  bore, 
drill  and  operate  for  petroleum  and  gas  and  also  to 
lay  and  maintain  pipe  lines  and  supply  gas  for  light.- 
heat  and  power  in  the  towns  of  East  and  West 
BloomJield,  Mendou  and  Lima  and  in  the  villages  in 
these  towns.  Directors ;  A.  Miner  Wellman  and  H. 
A.  Corbln,  of  Friendship,  N.  Y.  ;  E.  M.  Lockwood,  of 
Kansas  City,  Mo.,  and  others. 

ELECTRIC  RAILWAYS. 

Seekonk,  Mass. — The  Selectmen  are  stated  to  have 
granted  a  franchise  to  the  Bristol  County  Ry.  Co.  D. 
A.  Brooks,  Mgr.,  53  State  St.,  Boston. 

Salamanca,  N.  Y. — The  Village  Trus.  are  stated  to 
have  granted  a  franchise  to  the  Salamanca  &  Little 
Valley  Traction  Co. 

West  Superior,  Wis. — The  Duluth-Superior  Traction 
Co.  Is  stated  to  have  decided  to  extend  its  line  from 
the  steel  plant  In  Superior  to  Billings  Park,  a  dis- 
tance of  aoout  a  mile ;  also  to  erect  an  addition  to 
its  car  barns  in  Duluth,  to  cost  $15,000  and  to  erect 
a  new  car  barn  in  Superior,  to  cost  $30,000.  It  Is  re- 
ported also  that  numerous  extensive  Improvements 
will  be  made  at  Duluth.  C.  G.  Goodrich,  Pres.,  Min- 
neapolis, Minn. 

Oreenville,  Pa. — The  East  End  St.  Ry.  Co.,  of 
Sharon,  Is  stated  to  have  secured  a  franchise  In  Green- 
ville. 

Salt  Lake  City,  Utah. — The  Co.  Comrs.  are  stated 
to  have  granted  the  Salt  Lake  &  Utah  Valley  Ry.  Co. 
a  franchise  to  construct  a  street  railroad  from  the 
city  limits  on  the  south  at  highway  No.  17,  along  the 
Redwood  road  to  Bingham  Junction. 

Nashville,  Tenn. — The  Nashville  Ry.  Co.  is  consid- 
ering the  extension  of  the  Jefferson  St.  line  2  miles  to 
connect  with  the  W.  Nashville  line.  N.  P.  Yeatman, 
Secy.,  Nashville. 

Hamilton,  O. — The  Mill  Creek  Valley  St.  Ry.  Co.  Is 
reported  to  have  decided  to  extend  Its  Hue  from  Ham- 
ilton to  Mlddletown.  W.  G.  Wageuhals,  Mgr.,  Cin- 
cinnati. 

Danville,  111. — The  Danville,  Urbana  &  Champaign 
Ry.  Co.  has  been  Incorporated,  with  a  capital  of  $250,- 
(100.  to  construct  an  electric  railway  from  Danville 
through  Vermilion,  Champaign,  Piatt,  Macon  and  San- 

famon   Counties   to    Springfield.      Incorporators :    Roy 
Vright,    Urbana ;    Thos.    G.    Wood,    Champaign,    and 
others. 

Penninylon,  N.  J. — Wilbur  F.  Sadler,  of  Trenton.  Is 
reported  interested  In  the  construction  of  an  electric 
railway   between  Pennington  and  Trenton, 

Muncie,  Ind. — The  Muncie  &  Portland  Interurban 
Ry.  Co.  (G.  O.  Drlscoll.  Pres..  Muncie)  Is  about  to  be- 
gin the  survey  and  location  of  Its  road. 


-See   "Power   Plants,  Gas  and  Elec- 


Somerset,   Ky.- 
trlcity." 

Saratoga,  N.  Y. — J.  S.  Mott  &  Son  are  making  a 
survey  for  a  trolley  road  from  Saratoga  to  Schuyler- 
ville,  a  distance  of  12  miles. 

Bristol,  Conn. — Boro.  Clk.  I).  J.  Ileffernan  writes 
that  on  Aug.  21  the  Boro.  Bd.  voted  to  grant  a  per- 
mit to  the  BrlstoI-PlalnviUe  Tramway  Co.  to  con- 
struct the  Terryville  extension. 

St.  Marys,  O. — The  Western  Ohio  Ry.  Co.  is  stated 
to  have  decided  to  extend  its  line  from  St.  Mary's 
west  through  Rockford  and  Ohio  City.  Ind.,  to  De- 
catur and  Ft.  Wayne.  F.  D.  Carpenter,  Gen.  Mgr., 
Lima,  O. 

Paris,  Ky. — The  Bourbon  Co.  (Jonirs.  are  stated  to 
have  granted  the  Bluegrass  Traction  Co.  a  franchise 
for  an  electric  railway  between  Lexington  and  Paris. 

Cazenovia,  N.  Y. — Jas.  R.  Barrett,  of  Cazenovla,  Is 
stated  to  have  petitioned  the  Village  Trus.  for  a  fran- 
chlBQ. 


Charltstown,  IV.  Va. — A  charter  is  stated  to  have 
been  granted  to  the  Charlestown,  BerryvUle  &  Win- 
chester St.  Ky.  Co.  to  construct  an  electric  railway  to 
connect  the  places  mentioned ;  capital,  $500,000.  In- 
<orporatora  :  Geo.  E.  Yester,  Hagcrstown,  Md.  ;  R.  P. 
Chew,  Charlestown,  and  others. 

Andovcr.  O. — -The  City  Council  is  stated  to  have 
granted  a  franirhige  to  the  Conneaut  Southern  Electric 
liy.  Co. 

iVcio  Castle,  /'«. — It  Is  stated  that  the  New  Castle 
Traction  Co.  will  extend  Its  Pittsburg  line  a  mile 
toward  the  city   limits. 

San  Bernardino,  Cal. — The  San  Bernardino  Power 
Co.  Is  repllrtl^d  lncoriM>rated,  with  a  capital  of  $300.- 
000,  to  construct  and  operate  an  electric  railway 
north  on  10  St.  from  3d  and  then  to  Highland.  Di- 
rectors :  W.  E.  Harris,  S.  F.  Kelley,  and  others. 

Uiverside,  Cal. — H.  A.  Duryee,  representing  the  San 
Bernardino  Traction  Co.,  Is  stated  to  have  secured  a 
franchise  for  an  electric  railway. 

Buffalo,  N.  Y. — The  Crosstown  St.  Ry.  Co.  is  stated 
to  have  secured  from  State  Engineer  Bond  a  permit 
for  the  construction  of  a  double  track  In  tlie  Hamburg 
road,  from  the  crossing  of  the  Buffalo.  Rochester  & 
Pittsburg  tracks  to  Limestone  Hill.  The  company  is 
to  macadamize  the  road  12  ft.  on  each  side  of  its 
rails.     BenJ.  Franklin,  Pres.,  Buffalo. 

Iloosick,  N.  Y. — The  Highway  Comrs.  are  stated  to 
have  granted  the  Bennington  &  Hoosac  Valley  Ry.  Co. 
|)ermlssion  to  extend  its  line  through  the  town  of 
Iloosick.  a  distance  of  about  12  miles.  E.  U.  Libby, 
Supt.,  Hooslck  Falls. 

Trenton.  N.  J. — The  Camden  &  Trenton  Traction  Co.' 
Is  stated  to  have  petitioned  the  City  Council  for  per- 
mission to  extend  Its  line  Into  the  center  of  this  city. 
M.  B.  Perkins,  Mgr.,  Beverly. 

Sharon,  Pa. — The  Sharon  &  West  Middlesex  St.  Ry. 
Co.  has  been  Incorporated,  with  a  capital  of  $50,000, 
to  construct  a  line  4  miles  In  length.  K.  Montgom- 
ery, Pres.,  Youngstown,  O. 

Memphis,  Tenn. — Right  of  way  Is  stated  to  have 
been  secured  by  the  Memphis  St.  Ry.  Co.  for  a  line 
from  Avery  Ave.  to  the  new  East  Park,  a  distance  of 
about  1^  miles.     F.  G.   Jones,  Mgr.,  Memphis. 

Carlisle,  Pa. — A  charter  Is  stated  to  have  been 
granted  to  the  Cumberland  &  Perry  Electric  Ky.  Co. 
to  connect  Carlisle  and  Loysvilie  by  trolley,  a  dis- 
tance of  about  20  miles;  capital.  $120,000.  Incorpo- 
rators: E.  J.  Gardner,  T.  J.  Parmly,  and  others,  all 
of  Carlisle. 

Sterling,  III.- — The  Sterling,  Dixon  &  Eastern  Elec- 
tric Ry.  Co.  Is  reported  organized  to  construct  an 
electric  railroad  in  Sterling  and  Dixon  and  between 
the  two  cities,  also  covering  Rock  Falls.  Henry  C. 
Illggins,  Neenah,  Wis.,  and  T.  F.  Springfield,  of  Roch- 
ester, N.  Y.,  are  among  the  Incorporators. 

Iteynoldsville,  Pa. — The  Jefferson  St.  Ry.  Co.  has 
been  incorporated,  with  a  capital  of  $65,000,  to  con- 
struct a  line  from  Reynoldsvllle  through  Wlshaw  to 
Big  Kun,  a  distance  of  about  8  miles.  J.  A.  Whit- 
man, Pres.',  Punxsutawney, 

Wellsville,  Pa. — The  Wellsvllle  St.  Ry.  Co.  has  been 
incorporated,  with  a  capital  of  $24,000,  to  construct 
a  line  from  Dover  to  Wellsvllle,  a  distance  of  4 
miles. 

Brookfield,  Mo. — Hugo  Piatt  and  Gus  Gammon,  of 
Brookfleld ;  U.  C.  Clark,  of  Fayette,  and  others,  are 
reported  Interested  In  the  construction  of  an  electric 
railway  from  Brookfleld  to  Cuivre  Junction,  a  dis- 
tance of  about  175  miles. 

Ft.  Wayne,  Ind. — The  Ft.  Wayne,  Logansport  &  La- 
fayette Traction  Co.  has  been  incorporated,  with  a 
capital  of  $1,000,000,  to  construct  an  electric  railway 
between  Ft.  Wayne,  Huntington,  Wabash,  Peru,  Lo 
gansport,  Delphi.  Lafayette,  Roanoke  and  Andrews. 
Directors  :  Geo.  F.  McOulloch,  Horace  C.  Stlllwell,  and 
others. 

Dillsburg,  Pa. — The  Dlllsburg  &  Allen  Electric  St. 
Ry.  Co.  has  been  incorporated,  with  a  capital  of  $50.- 
000,  by  Peter  Sidle  and  Geo.  W.  Cook,  Dlllsburg,  and 
J.  C.  Hutton,  Harrisburg.  The  road  will  be  6  miles 
In  length  and  run  from  Dlllsburg  to  Beavertown,  Will- 
iams Grove,  Kunkels  Mill  and  Allen  or  Churchtown. 

RAILROADS. 

Portuguese  East  .ifrica. — The  Minister  of  the  Ma- 
rine and  Colonies.  Lisbon,  Portugal,  will  open  bids 
Oct.  8  for  the  first  two  sections  of  the  Benguella  Ky. 
The  work  embraces  61,545  m.  of  1-m.  track,  a  wharf 
and  2D-ton  traveling  crane.  Full  details  were  printed 
In  the  "Dlario  de  Governo"  of  Aug.  2,  probably  on  file 
at  the  Portuguese  Legation,  Washington. 

Fredericksburg.  Va. — The  Fredericksburg  &  Kappa- 
iiannock  R.  R.  Co.  Is  reported  to  have  a  corps  of  en- 
gineers at  work  surveying  the  line  through  Stafford 
County  to  this  city.  This  road  will  run  from  Wash- 
ington, Va.,  by  way  of  Culpeper,  to  Fredericksburg. 

Blackhawk,  Miss. — A  charter  has  been  granted  to 
the  Cotton  Growers'  Ry.  Co.  to  construct  a  line  from 
Blackhawk  to  Greenwood  and  Itta  Bena.  Incorpora- 
tors :  H.  G.  Kichell  and  Wm.  A.  Green. 

luka.  Miss. — The  St.  Louis.  Mississippi  &  Alabama 
R.  R.  Co.  has  been  incorporated  to  construct  a  railroad 
from  Eastport.  Miss.,  to  Tuscaloosa,  Ala.  Incoriwra- 
tors :  J.  A.  Pyle  and  L.  F.  Carmack,  of  luka. 

Juliet,  III. — It  Is  stated  that  the  Joliet  &  Western  R. 
R.  Is  to  be  extended  from  JoUet  to  Blue  Island ;  It  Is 
also  proposed  to  build  a  branch  to  Morris,  extending 
to  the  Wilmington  coal  fields. 

Murphysboro,  111. — The  Illinois  Central  R.  R.  Co.  la 
report  sd  to  be  considering  the  construction  of  a  second 
line  through  Murphysboro  to  connect  with  the  East 
St.  Louis  division.  The  company  Is  also  reported  to 
be  securing  rights  of  way  and  preparing  to  build  a 
new  connecting  link  between  Ebenezer.  Miss.,  and 
Howard.     W.   J.   Harahau,   Ch.   Engr.,  Chicago. 

Itichmund,  Cal. — The  Richmond  Belt  K.  R.  Co.  has 
been  incorporated,  with  a  capital  of  $500,000,  to  con- 
struct a  railroad  from  the  Pacific  Coast  Oil  Co.'s 
tanks  at  Richmond  along  the  shore  line  to  Point  San 
I'ablo.  Directors :  Wm.  S.  Tevls.  Bakersfleld ;  J.  V. 
de  Leveaga  and  Horace  D.  PlUsbury,  Of  San  Fran- 
cisco, and  others. 
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Athland,  Ky. — A  cbarter  is  stated  to  bare  been 
granted  to  tbe  Sandy  Valley  &  KIkhorn  K.  R.  Co.  to 
i-onstract  a  railroad  from  Asbland  to  Pond  Gap,  a 
distance  of  about  56  miles. 

iliditetoten.  Pa. — A  press  report  states  tbat  tbe 
PennsylTania  R.  R.  Co.  has  in  contemplation  tbe  fol- 
lowing improTements  for  Middletown :  Construction 
I'nion  St.  subway,  to  cost  $25,000  ;  Wood  St.  subway, 
to  cost  $25,000 :  and  Catbarlne  St.  subway,  to  cost 
$10.000 :  a  new  station,  to  cost  $15,000,  and  sewerage 
of  streams,  to  cost  $10,000.  W.  H.  Brown,  Cb.  Engr., 
I>hiladelpbia. 

Chicago,  III. — Bids  will  be  received  by  McArtbur 
Bros.  Co.,  of  this  city,  for  32  miles  of  heavy  R.  R. 
work,  extending  from  SL  Louis  down  tbe  Mississippi 
River  to  Crystal  City.  Approximate  quantities : 
hearth  excavation,  1.500,000  cu.  yds. :  rock  excava- 
tion, 500,000  cu.  yds. ;  masonry,  20.000  cu.  yds. ; 
piling.  1,500.000  lin.  ft. :  timber,  2,000,000  lin.  ft 

Srit  Cattle.  Pa. — A  press  report  states  that  the 
Pittsburg  &  Western,  a  bra-nch  of  the  Baltimore  & 
Ohio,  is  to  be  reconstructed  at  once  from  New  Castle 
to  Akron.  O.  An  extra  track  Is  to  be  built  for  some 
distance,  and  new  yards  established  at  New  Castle. 
Some  of  tbe  contracts  for  this  work  have  already 
been  IcL  The  improvement  at  New  Castle  and  be- 
tween New  Castle  and  Akron  will  cost  about  $4,000,- 
000.     H.  O.  Dunkle,  Div.  Supt.,  New  Castle. 

PUBLIC  BUILDINGS. 

CiHcinnati.  O. — Bids  are  wanted  Sept.  2  for  putting 
in  hot  water  heating  apparatus  In  the  new  station 
and  patrol  house  in  the  3d  Police  Dist.  W.  H.  Har- 
rison, Clk.  Bd.  of  Police  Comrs. 

Li»bon,  0. — Bids  are  wanted  Sept.  IS  for  the  erec- 
tion of  a  Tillage  hall.     Lodge  Riddle,  Tillage  Clk. 

Seieickley,  Pa.— The  Boro.  Council  will  receive  com- 
petitive plans  for  the  erection  of  a  municipal  build- 
ing, to  cost  not  more  than  $40,000.  For  particulars 
address  D.  H.  Campbell,  Boro.  Engr. 

Concord.  2f.  H. — Plans  for  tbe  new  city  ball  will 
be  ready  for  inspection  in  a  few  days. 

Camden.  X.  J. — Fred.  W.  George,  Clk.  of  Camden 
Co.,  writes  tbat  certain  architects  will  submit  com- 
petitive plans  for  a  court  bouse  to  cost  $550,000. 
Irving  Buckle,  Cbmn.  BIdg.  Com. 

Philadelphia,  Po.— Jesse  R.  Pharaoh,  1638  N.  Car- 
lisle St.,  U  stated  to  have  secured  tbe  contract  for 
erecting  the  Bethlehem  Evangelical  Lutheran  Church 
on  Diamond  and  30th  Sts.,  for  about  $55,000. 

at.  Angel,  Ore. — J.  Jacobberger,  of  Portland,  Is 
stated  to  nave  completed  plans  for  an  addition  to  the 
building  of  tbe  Benedictine  Fathers,  which  will  cost 
about  $65,000. 

Pittaburg,  Pa. — Tbe  Directors  of  tbe  Convent  of  tbe 
Good  Shepherd  are  stated  to  have  approved  plans  for 
a  new  home  in  the  East  End.  A  $60,000  building 
will  be  erected  In  the  spring. 

ya*»ilU>n,  O. — R.  H.  Turner  &  Co.,  of  Zanesville, 
are  stated  to  have  secured  tbe  contract  for  erecting 
6  new  cottages  at  the  Massillon  State  Hospital,  for 
$149,937. 

Xetc  York,  H.  Y. — ^Plans  have  been  died  at  the 
Bureau  of  Bldgs.  for  three  2-story  brick  public  baths, 
one  to  be  erected  on  109th  St.  to  cost  $80,000,  one  in 
Allen  St.  to  cost  $70,000,  and  one  in  41st  St.  to  cost 
$75,000.     Architects,  York  &  Sawyer,  156  5th  Ave. 

Plans  have  also  been  filed  for  a  2  and  3-story  stone 
ehnrcb  and  parsonage  to  be  erected  on  137th  St.  and 
Brown  PI.  to  cost  $60,000.  Rev.  A.  Arthur  King, 
Pastor,  143  St.  Ann's  Ave.  Architect,  Harry  T.  How- 
ell, 138th  St.  and  3d  Ave. 

Btttfaio,  y.  Y. — Bids  will  be  received  until  Sept.  9 
( readvertisement)  by  the  Armory  Comn..  Rm.  161, 
280  Bway.,  N.  Y.  City,  for  erecting  and  beating  tbe 
65th  Regt.  Armory  in  Buffalo.  Brig.-Gen.  Jas.  Mc- 
Leer,  Comdg.   Natl.  Guard. 

Allegheny,  Pa. — Bids  will  be  received  by  Archt.  de 
Bobnia.  Hotel  Lincoln,  Pittsburg,  until  Sept.  9  for 
erecting  a  $22,000  church  In  Allegheny.  Rev.  John 
Korptnokl.  591   Preble  Ave.,  Allegheny. 

Anadarko  Okla.  Ter. — Bids  will  be  received  by  the 
Bd.  of  Co.  Comrs.  until  Sept.  9  for  erecting  a  Jail  In 
Anadarko.     Dyke  Balllnger,  Co.  Clk. 

Lagrange,  Go. — Tbe  Co.  Comrs.  are  stated  to  have 
decided  to  issue  $35,000  bonds  for  a  court  house. 

Btcanaba,  Mich. — John  W.  Lawson  Is  stated  to  have 
secured  tbe  contract  for  erecting  tbe  Carnegie  Library 
for  $18,992. 

Patadena,  Cat. — Tbe  plans  of  C.  F.  Driscoll,  of  Los 
Angeles,  are  stated  to  have  been  accepted  for  an  edi- 
fice for  the  Baptist  Church,  to  be  erected  on  Marengo 
and  Union  Sts.,  to  cost  $30,000. 

Bherbrooke.  Que. — It  is  stated  that  a  $40,000  city 
hall  Is  to  be  erected  here. 


Hiuittippi  City,  ilitt. — Torgerson  &  Harkness  are 
reported  to  be  preparing  plans  for  a  $50,000  court 
bonse  and  Jail  for  Harrison  County. 


Trentnn.  K.  J. — The  lowest  bid  opened  by  the  State 
House  Comn.  Aug.  26  for  erecting  tbe  new  Senate 
<-hamber  Is  stated  to  have  been  submitted  bv  Lewis 
Lawton  &  Son,  4.32  Hamilton  Ave.,  for  $124,450. 

Washington.  D.  ^.--Certain  architects  have  been 
Invited  to  submit  competitive  plans  for  the  Municipal 
Building,  to  cost  not  more  than  $900,000.  Plans 
must  be  submitted  by  Dec.  8. 

Niagara  Falls,  y.  Y.- — The  lowest  bid  received  by 
tbe  Library  Trus.  for  erecting  tbe  Carnegie  Library 
U  itated  to  have  been  submitted  by  Geo.  B.  Long, 
Prndentlal  BIdg.,  BulTalo.  for  $37,780. 

Piftfburii.  Pa— Kerr  k  Fox.  2565  5th  Ave.,  are 
stated  to  have  secured  the  contract  for  erecting  the 
municipal  hospital  for  $76,876. 

JTete  York.  y.  Y. — Bids  will  be  received  by  Thos. 
W.  Hynes.  Comr.  Correction  Dept..  N.  Y.  City,  until 
Sept.  11  for  furnishing  material  and  labor  required 
for  work  on  boilers,  beating  and  plumbing  at  Hart's 
Island,  also  for  making  repairs  to  roof  of  building 
No.  4,  Hart's  Island. 


/nd<anapo;<s,  Ind. — Bids  will  be  received  by  the 
Bd.  of  Trus.  of  the  Central  Indiana  Hospital  for  In- 
sane until  Sept.  3  for  steam  boilers  and  other  work 
connected  with  same. 

Buffalo,  y.  Y. — It  Is  stated  that  the  Society  of 
Natural  Sciences  Is  to  erect  a  building  on  Elmwood 
\ve.  south  of  the  park  Hue.  The  Society  is  reported 
to  have  on  hand  $60,000  for  the  erection  of  this  build- 
ing. 

yew  BraunfeU,  Tex. — Bids  are  wanted  Sept.  22  for 
the  removal  of  iron  railing  In  front  of  cells  In  the 
Co.  jail  and  for  replacing  same  with  full  proof  crown 
steel  lattice  work.     R.  Bodemann,  Co.  Judge. 

Xational  unitary  Home,  Kan. — Bids  will  be  re 
ceived  at  the  office  of  W.  W.  Martin.  Treas.,  until 
Sept.  23  for  an  additional  boiler  at  the  Western 
Branch,  N.  H.  D.  V.  S.     J.  G.   Rowland,  Governor. 


Texarkana,  Ark. — Bids  will  be  received  until  „,;(,,.. 
13  by  B.  M.  Mllllgan,  Archt..  1201  Chemical  BIdg.,  St. 
Louis,  Mo.,  for  erecting  a  hospital  for  the  St.  Louis 
Southwestern  Ry.  Co.  at  Texarkana.  Separate  bids 
will  be  received  as  follows :  On  all  work  excepting 
plumbing  and  sewering,  gas  Uttlng,  electric  wiring, 
steam  heating,  marble  and  tile  work,  finishing  hard- 
w.Hre  and  refrigerators  ;  on  gas  fitting,  sewering  and 
plumbing ;  on  marble  and  tile  work  ;  on  electric  light 
wiring. 

.imstei'dam .  y.  Y. — Bernard  Machold,  of  Amster- 
dam, Is  stated  to  have  secured  the  contract  for  erect- 
ing tbe  Carnegie  Library  for  $20,755. 

.lifter*  Lea,  Minn. — The  plans  of  E.  P.  Warren  are 
stated  to  have  been  accepted  for  a  new  city  hall. 

Camden,  y.  J. — Plans  are  reported  as  being  pre- 
pared by  Henry  D.  Daglt,  435  Chestnut  St.,  Phila- 
delphia, Pa.,  for  a  convent  to  be  erected  at  1500  Had- 
don  .4ve.  for  the  Dominican  Sisters  of  the  Perpetual 
Itosary,  to  cost  about  $40,000. 

Baltimore.  Md. — Wyatt  &  Noltlng,  4  E.  Lexington 
St.,  are  stated  to  be  preparing  plans  for  an  armory 
for  Troop  A,  Maryland  Natl.  Guard,  to  cost  between 
$35,000  and  $50,000. 

Boston,  Mags. — Cram,  Goodhue  &  Ferguson,  53 
State  St.,  are  stated  to  have  been  selected  to  prepare 
plans  for  rebuilding  St.  James  Episcopal  Church,  at 
Roxbury,  which  was  recently  burned ;  probable  cost, 
$17,000. 

South  Omaha,  Xeb. — The  Library  Bdr  Is  stated  to 
have  adopted  the  plans  of  T.  B.  Kimball,  of  Omaha, 
for   the  Carnegie  Library,   to  cost  $50,000. 

Boston,  Mass. — The  Trus.  of  Boston  Insane  Hos- 
pital on  .^ug.  27  opened  the  following  bids  for  the 
erection  and  completion  of  4  new  buildings  and  con- 
necting corridors  at  the  women's  department  In  Ward 
23  :  a,  for  the  erection  of  building  with  ordinary  ma 
terials  ;  ft,  bids  with  the  use  of  Sayer-Flsher  brick  ; 
c,  for  carrying  of  foundation  to  a  greater  depth  than 
required  by  the  drawings :  Chas.  King  &  Co.,  a  $235,- 
GOO,  6  $244,477,  c  $7  per  cu.  yd. ;  Goodwin  &  Weston. 
a  $198,800,  6  $210,800.  c  $8.50;  L.  D.  WlUcutt  & 
Son,  a  $243,888.  ft  $257,768,  c  $11.80;  Connors  Bros., 
a  $224,000,  b  $232,500,  o  $7;  Angus  McDonald,  a 
$247,665,  6  $255,485,  c  $10;  J.  A.  Colsen  &  Son,  a 
$269,000,  ft  $279,000,  c  $1.50;  Geo.  W.  Harvey,  a 
$223,931,  ft  $233,161,  c  $8.50  ;  H.  P.  Cummlngs  &  Co., 
«  $256,825,  0  $8  ;  A.  Fales  &  Sons  Co.,  South  Pram- 
iugham,  a  $211,874,  ft  $217,000,  o  $12.50 ;  Stephen 
Brennan,  a  $209,083,  ft  $218,711,  c  $7.50.  Archi- 
tects, Wheelwright  &  Haven,  Boston. 

Columbus.  O.^Blds  will  be  received  by  the  Bd.  of 
Trus.  of  Columbus  State  Hospital  until  Sept.  25  for 
furnishing  material  and  erecting  Awl  Hospital  and 
Greer  Hospital.  E.  G.  Carpenter,  M.  D.,  Secy.  Frank 
L.  Packard,  Archt.,  New  Hayden  BIdg.,  Columbus. 

Hartwell,  O. — Bids  will  be  received  by  the  Bd.  of 
Pub.  Service  until  Sept.  12  for  a  battery  of  3  boilers 
at  the  City  Infirmary,  Hartwell.  Geo.  P.  Holmes, 
Clk. 

Paris,  Ky. — Bids  will  be  received  by  the  BIdg.  Com. 
of  the  Co.  Fiscal  Court  until  Sept.  15  for  erecting  a 
court  house  at  Paris.  J.  W.  Thomas,  Jr.,  Cbmn. 
Prank  P.  Mllburn,  Archt,  Columbia,  S.  C. 

Ft.  Wayne,  Ind. — Bids  will  be  received  until  Sept. 
o  by  the  Bd.  of  Trus.  of  the  Indiana  School  for  Feeble 
Minded  Youths,  for  erecting  an  east  wing  and  dining 
room  additon  to  the  brick  buildng  at  Colonia ;  for  com- 
pleting present  building  at  Colonia  and  for  a  heating 
and  plumbing  plant  tor  the  Colonia  building.  Alex- 
ander  Johnson,   Supt. 

Hampton,  la. — Bids  are  wanted  Sept  3  for  erect- 
lug  a  library.  Llebbe,  Nourse  &  Rasmussen,  Archts., 
Des  Moines. 

Kenton.  O. — Bids  are  wanted  Sept.  3  for  erecting  a 
library.     Dr.  F.  D.   Bain,  Secy.  Bd.  Trus. 

BUSINESS    BUILDINGS. 

Birmingham,  Ala. — Wm.  C.  Western  is  the  archi- 
tect for  a  $500,000  oHlce  and  bank  to  be  built  at  20th 
St.  and  2d  Ave.     Brown  Bros.  &  Co.,  Agents. 

Denver,  Colo. — Marean  &  Norton,  Equitable  Bldg., 
have  prepared  plans  for  a  4-story  brick  warehouse 
75x120  ft.     Owner,  N.  B.  McCrary.     Cost   $35,000. 

Springfield.  Mass. — C.  P.  Hettinger  &  Co.,  of  Bos 
ton.  are  the  architects  for  a  new  brewery  plant  to  be 
built  on  Liberty  and  Charles  Sts.  T.  R.  Gelsel  &  C. 
T.  Shean.  part  owners.  Size  of  building,  151x85  ft. 
4  stories  high,  with  a  tower;  also  office  building  and 
stable. 

Fall  River.  Mass. — The  N.  Y.,  N.  H.  &  H.  Ry.  will 
build  large  freight  terminals  near  Watuppa  Station. 
Fall  River;  work  to  be  begun  immediately.  C.  M. 
Ingersoll.  Jr..  Ch.  Engr.,  at  New  Haven,  In  charge. 

L.  G.  Destremps.  Bennett  BIk..  has  prepared  plans 
for  a  brick  stable  to  be  erected  for  Wm.  Dunn  ;  prob- 
able cost  $12,000.     Address  the  architect 

Baltimore,  Md. — The  Directors  of  the  Hebrew 
Friendly  Inn  &  Aged  Home  have  purchased  a  site  on 
Bond  and  Fayette  Sts.  and  will  erect  a  new  home  on 
the  site  at  a  cost  of  about  $25,000. 

Parker  &  Thomas,  1  Somerset  St.,  Boston.  Mass., 
are  stated  to  be  preparing  plans  for  a  hotel  to  be 
erected  on  Charles  and  Chase  Sts.  for  the  Belvldere 
Bldg.  Co.  :  It  will  cost,  with  site  and  furnishings, 
about   $1,750,000. 


,/ulirt.  III. — It  Is  stated  that  plans  are  being  pre 
pared  for  a  warehouse  to  be  erected  on  Van  Buren  St. 
and  Eastern  Ave.  to  cost  about  $00,000.  John  Heal- 
herwlck  and  L.  M.  Rubens,  both  of  Jollet,  are  re- 
ported Interested. 

Minneapolis.  Minn. — It  Is  stated  that  plans  are  be- 
ing prepared  for  a  building  tor  the  Northwestern  Natl. 
Bank,  to  be  erected  at  505  to  409  1st  Ave.  S.,  to  cost 
about   $250,000. 

Louisville,  Ky. — A  permit  is  stated  to  have  been 
issued  to  the  Louisville  Paper  Co.  to  erect  a  5-story 
warehouse  on  Main  St  near  Floyd,  to  cost  $18,000. 
Architect  John  B.  Hutchlngs,  Columbia  Bldg. 

Ironieood,  Mich. — D.  M.  Glassner  is  reported  inter- 
ested in  the  erection  of  a  $25,000  opera  house. 

San  Francisco,  Cal. — The  following  building  per- 
mits are  stated  to  have  been  Issued  Aug.  18  :  To  Jas. 
Schwartz,  for  the  erection  of  a  6  story  brick  build- 
ing on  Jones  and  Lewis  Sts. ;  to  the  S.  &  H.  Lach- 
man  Estate,  to  erect  an  8-story  brick  building  on  Sut- 
ter and  Mason  Sts. ;  and  to  D.  Zelinsky,  to  erect  a  6- 
story  brick  building  on  Post  and  Taylor  Sts. 

yew  York,  y.  Y. — Plans  have  been  filed  for  a  6- 
story  brick  factory  and  warehouse  to  be  erected  on 
31st  St.  and  10th  Ave.,  to  cost  $90,000.  Owner, 
Standard  Kock  Candy  Co.,  87  Bedford  Ave.,  Brook- 
lyn. Architect,  John  M.  Baker,  85  Borden  Ave.,  L  I 
City. 

Lakewood,  y.  J. — Oakley  Bros.,  Archts.  and  Build- 
ers. 84  Asbury  Ave.,  Ocean  Grove,  are  preparing  plans 
and  specifications  for  a  hotel  to  cost  $15,000  at  Lake- 
wood,  and  will  receive  suggestions  and  quotations 
from  steam  heating,  bath  and  electrical  concerns.  The 
building  will  be  of  brick  construction. 

Kansas  City,  Mo. — J.  W.  McKecknie.  N.  Y.  Life 
Bldg.,  is  preparing  plans  for  remodeling  Victoria 
Hotel,  located  at  McGee  and  9th  Sts.  Estimated  cost 
$12,000. 

Whitney  Bldg.,  owned  by  W.  T.  Kemper  and  located 
on  Delaware  between  7th  and  8th  Sts.,  is  to  be  re- 
modeled at  a  cost  of  $40,000. 

A  brick  store  is  to  be  built  at  1400  St.  Louis  Ave. 
Cost,  $17,000.     Owners,  Ploweas  Estate. 

Edmonton,  Alberta,  y.  W.  Ter. — A  $30,000  hotel  is 
to  be  built  by  L.  Bureau. 

Jacksonville,  Fla. — P.  D.  Buibrldge  will  build  an 
opera  house  to  cost  $50,000  or  more. 

Pittsburg,  Pa. — Grant  McCargo  and  Chas.  K.  Miller 
are  stated  to  have  purchased  a  site  on  Penn  Ave.  and 
Whitfield  St  and  will  erect  a  business  building  on 
same,  to  cost  about  $150,000. 

Fairmont,  W.  Ta. — The  grand  lodge  of  Odd  Fel- 
lows Is  stated  to  have  selected  a  site  Here  for  a  home 
for  the  aged  and  indigent  members.  The  buildings 
will  cost  about  $60,000. 

Jennings,  La. — The  plans  of  W.  L.  Stephens  are 
stated  to  have  been  accepted  for  a  hotel  to  be  erected 
here,  to  cost  $75,000.  M.  C.  Mahaffey  is  reported  In- 
terested. 

Dubuque,  la. — It  is  stated  that  the  Illinois  Cen- 
tral R.  B.  Co.  win  erect  a  15-stall  roundhouse  in  Du- 
buque.    P.  B.  Harrlman,   Div.   Supt.,   Dubuque. 

Knoxville,  Tenn. — The  Y.  M.  C.  A.  Is  stated  to  have 
decided   to  erect  a  $50,000   building.     H.    H.    Sanson, 

Secy. 

Marion,  Ind. — It  is  stated  that  the  Pan  Handle  B. 
K.  will  erect  a  $20,000  freight  depot  on  Railroad  Ave. 
Thos.    Rodd,    Ch.    Engr.,    Pittsburg,    Pa. 

Philadelphia,  Pa. — The  Germantown  Cricket  Club 
is  stated  to  have  awarded  to  Ashton  S.  Tourison, 
6805  Germantown  Ave.,  contracts  for  two  new  build- 
ings on  the  Manheim  Cricket  Grounds,  at  Morris  and 
.Manheim  Sts..  Germantown,  to  cost  $75,000. 

Xew  Orleans,  La. — Audry  &  Beudernagel.  337  St. 
Charles  St.  are  stated  to  have  completed  plans  for  a 
new  building  on  Camp  St.  for  the  Germania  Trust  4c 
Savings  Bank. 

Boston.  Mass. — Flans  have  been  filed  by  Archt.  B. 
D.  Growell,  of  Bar  Harbor,  Me.,  for  a  brick  and 
stone  mercantile  building  at  47  and  48  i'ltt  St. 
Owner,  Bernard  Spuerling,  Wilmington,  Mass.  Build- 
er, 11.  A.  Slaken,  Tremont  Bldg.  Estimated  cost, 
$25,000. 

Ueinbeck,  la. — It  is  stated  that  bids  are  wanted 
Sept.  5  for  erecting  an  office  building  in  this  city. 
Address  Chas.   J.  Adams. 

Bedford  City,  yo.— Bids  will  be  received  by  Meade 
D.  Detweiler,  Chmn.,  Harrlsburg.  Pa.,  until  Sept.  10 
for  plumbing  and  heating  with  steam,  vapor  or  hot 
water  the  National  Home  for  Aged  Elks  at  Bedford 
City.  Lewis  &  Burnham.  Archts.,  Km.  17-19  Nat. 
Bank   Bldg.,    Lynchburg,   Va. 

Buffalo,  y.  Y. — Mugler  &  Umlauf  are  to  erect  a  3- 
story  brick  warehouse  at  543  Seneca  St.,  to  cost  $16,- 
000. 

The  Buffalo  Foundry  Co.  is  to  erect  a  2story  brick 
building  140x320  ft,  to  cost  $100,000. 

The  Double  Truss  Cornice  Brake  Co.  Is  to  erect  a 
2-story  brick  factory  on  Chandler  St.,  to  cost  $14,000. 

The  Buffalo  Structural  Steel  Co.  Is  stated  to  have 
secured  the  contract  for  the  steel  work  required  on 
the  Lafayette  Hotel.  The  remaining  contracts  will  be 
let  In  a  few  days  ;  total  cost,  about  $700,000.  Owner, 
Walter  B.  Duffy,  of  Rochester.  Architects,  Bcthune, 
Bethune  &  Fuchs,  47  W.  Chippewa  St. 

Pittsburg.  Pa. — Machin  &  Brown,  147  N.  7th  St, 
Philadelphia,  are  stated  to  have  secured  the  contract 
for  erecting  the  $800,000  hotel,  apartments  and  flats 
In  Pittsburg  for  the  Monongahcla  Real  Estate  Cor- 
poration, according  to  plans  prepared  by  Mllllgan  & 
Webber,  520  Walnut  St.,  Philadelphia. 

Philadelphia.  Pa. — Cramp  &  Co.  are  stated  to  have 
secured  the  contract  for  a  4-story  addition  to  the 
building  of  the  Provident  Life  &  Trust  Co.  from  plans 
of  Parness,  Evans  &  Co..  1001  Provident  Bldg. ;  cost. 
$60,000, 


Aug.  30,  1902. 

Toledo,  O. — A.  Bentley  &  Sons,  410  Madison  St., 
are  stated  to  have  secured  the  contract  for  erecting 
the  passenger  and  freight  station  on  Cherry  St.  for 
the  Toledo  Ky.  &  Terminal  Co.,  not  including  plumb- 
ing and  gas  fitting.     Total  cost,  IfSuU.OOO. 

Houghton,  Mich. — It  Is  stated  that  J.  R.  &  T.  S. 
Dee,  of  Houghton,  will  erect  a  4-story  brick  block, 
38x90  ft.,  to  contain  stores,  offices  and  a  public  hall, 
to  cost  $50,000. 

DWELLINGS. 

Nashua,  N.  H. — It  Is  reported  that  Gen.  E  bert 
Wheeler  and  Wm.  D.  Swart  will  build  residences  on 
adjoining  lots  on  Concord  St.  to  cost  about  $15,000. 
They  may  be  addressed  at  Nashua. 

Boston,  Mass. — Plans  have  been  filed  by  Archts. 
Parker  &  Thomas,  1  Somerset  St.,  for  a  3-story  brick 
and  stone  apartment  house  on  Boylston  and  Hereford 
Sts.  Owner,  The  Hereford  Trust.  Builder,  h\  C. 
Whltcomb.     Estimated   cost,   $4u,000. 

Chicago,  III. — Fred  Koenig,  1619  W.  12th  St.,  is 
stated  to  have  prepared  plans  for  an  apartment  house 
to  be  erected  on  Douglas  Park  Boule.  and  Kedzle 
Ave.  to  cost  $75,000. 

Periey  Hale,  6737  Yale  St.,  Is  reported  to  be  pre- 
paring plans  for  an  apartment  building  to  be  erected 
on  65th  St.  and  Ellis  Ave.  for  Chas.  Schell,  to  cost 
$40,000. 

Henry  J.  Lueders  is  stated  to  have  had  plans  pre- 
pared by  Wm.  Strlppieman,  161  La  Salle  St.,  for  a  3- 
Btory  apartment  house,  130x70  ft.,  of  blue  Bedford 
stone  and  roman  pressed  brick  to  be  erected  on 
Hamlin  Ave.  and  Adams  St.,  to  cost  $60,000. 

New  York  City. 

Permits  for  the  fllowing  buildings  have  been  i» 
sued:  c,  signifies  cost;  0,  owner;  a,  architect;  m, 
mason;  cr,  carpenter ;  and  b,  builder. 

Ill  E  69th  St,  stone  front  dwelig ;  c,  $20,000;  o. 
Francis  G  Lloyd  ;  a,  Trowbridge  &  Livingston. 

Madison  Ave  &  78th  St,  3  br  and  stone  dwellgs  ;  c, 
$240,000  all ;  o,  J  C  Lyons  Building  &.  Operating  Co  ; 
a,  York  &  Sawyer. 

SCHOOLlS. 

Mu7ihaU,  Pa. — Bids  will  be  received  until  Sept.  5  by 
the  School  Bd.  at  the  office  of  U.  J.  L.  Peoples, 
Archt.,  Times  Bldg.,  Pittsburg,  for  erecting  a  school 
at  Munhall. 

Denver,  Colo. — F.  E.  Kidder,  of  Denver,  Is  archi- 
tect for  a  brick  and  stone  addition  to  be  built  to  the 
Smedley  School,  Dist.  No.  7,  North  Denver.  Cost, 
$14,500. 

T.  H.  Dryden  has  prepared  plans  for  an  8-room 
brick  and  stone  school  to  cost  $24,000. 

Deadtcood,  S.  D. — Bids  are  wanted  Sept.  29  for  an 
S-room  school  to  be  erected  in  the  1st  Ward.  Job 
Lawrenson,   Secy.   Bd.  of  Educ. 

Aeio  London.  Conn. — The  question  of  erecting  an 
addition  to  the  borough  school,  to  cost  about  $25,000, 
is  being  considered. 

Niagara  Falls,  N.  Y. — Wentworth,  McMillan  &  Co. 
are  stated  to  have  secured  the  contract  for  erecting 
the  3d  Ward  school  for  $22,574. 

Paictucket,  K.  I. — The  Com.  on  Property  of  the 
School  Bd.  is  stated  to  have  adopted  the  system  of 
heating  and  ventilation  of  the  Aetna  Engineering  Co., 
of  Springfield,  Mass.,  for  the  new  schools  at  South 
Woodlawn  and   Darlington. 

Old  Town,  ife.— Eben  T.  Hartweli,  of  Old  Town, 
is  stated  to  have  secured  the  contract  for  erecting  a 
school   for  $20,370. 

Reedsburg,  Wis. — The  citizens  are  stated  to  have 
voted  to  issue  $30,000  bonds  for  a  high  school. 

Winona  Lake,  Ind. — The  plans  of  Vonnegut  &  Bohn, 
Indiana  Trust  Bldg.,-  Indianapolis,  are  stated  to  have 
been  accepted  for  a  memorial  building  for  the  Winona 
Agricultural  and  Technical  Institute. 

Niles,  Mich. — The  plans  of  W.  Irving  Tlliotson, 
Oneida,  N.  Y.,  are  stated  to  have  been  accepted  for  a 
6-room  brick  school  to  be  erected  on  the  Central 
school  grounds. 

Orand  Junction,  Colo. — John  J.  Lumsden  is  stated 
to  have  secured  the  contract  for  erecting  a  school  for 
$20,573. 

Boston,  Mass. — The  following  are  reported  to  be  the 
lowest  bids  opened  by  the  Scnoolhouse  Comrs.,  Aug. 
21,  for  a  school  to  be  erected  on  Columbia  Road.  Dor- 
chester :  General  construction,  F.  G.  Coburn  &  Co., 
$140,500  ;  heating,  Bradley  &  Chatman  Co.,  $14,300  ; 
plumbing,  Keliey  &  GaEfey,  $7,700,  and  electric  plant, 
Erlckson   Electrical  Equipment  Co.,  $5,478. 

Marengo,  la. — Proudfoot  &  Bird,  of  Des  Moines,  are 
stated  to  have  been  selected  to  prepare  plans  for  2 
schools  for  Morengo,   one  to  cost  $28,000,   the  other 

$1^2,000. 

Connersville,  Ind. — The  Council  is  stated  to  have 
decided  to  issue  $50,000  bonds  for  a  high  school. 

Detroit,  Mich. — Harry  J.  Hill,  54  Buhl  Blk.,  Is 
stated  to  have  prepared  plans  for  a  parochial  school 
for  the  Church  of  Our  Lady  of  the  Rosary,  to  be 
erected  on  Harper  and  Woodward  Aves.,  to  cost  $18,- 
000. 

Vancouver,  B.  C. — It  is  stated  that  bids  are  wanted 
Sept.  8  for  erecting  a  reformatory  school  and  park 
buildine.  W.  S.  Gore,  Deputy  Comr.  Lands  &  Wks. 
Dcpt.,   Vancouver. 

East  Trenton.  N.  J.— It  is  stated  that  bids  arc 
wanted  Sept.  2  for  erecting  a  2-8tory  brick  school,  80x 
158  ft.,  to  cost  about  $30,000.  Brouse  &  Arend, 
Archts.,  Ist  Natl.   Bank  Bldg.,  Trenton. 

Paterson,  N.  J. — It  is  stated  that  competitive  plans 
will  be  received  until  Sept.  3  by  the  Bd.  of  Educ.  for 
a  brick  school  to  be  erected  at  Morton.  Vine  and  Mar- 
ket Sts.,  to  cost  about  $40,000.  Jas.  J.  Bailey,  Chmn. 
Bldg.  Com. 

Denver,  Colo. — Philip  Varlan,  413  Taber  Blk.,  is 
the  architect  for  a  brick  and  stone  school  for  State 
Home,  to  cost  $24,000. 
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Son  Francisco,  Cal. — The  Bd.  of  Educ.  is  stated  to 
have  appointed  Louis  S.  Stone,  330  Pine  St.,  as  con- 
sulting architect  to  aid  In  selecting  plans  for  new 
schools  for  which  $315,000  was  recently  appropriated. 

Jersey  City,  N.  J. — The  Michael  Lynch  Contracting 
Co.,  of  Paterson,  Is  stated  to  have  secured  the  con- 
tract for  erecting  a  school  on  Palisade  Ave.,  Union 
Hill,  for  $38,960. 

Edgefield,  8.  C. — Clk.  of  the  Court  writ'es  that  on 
Aug.  23  it  was  voted  to  issue  $15,000  bonds  for 
schools. 

East  Orange,  N.  J. — The  Council  is  stated  to  have 
passed  an  ordinance  providing  for  the  issue  of  $45,- 
000  bonds  for  an  addition  to  Elmwood  School. 

Bath,  Me. — Chas.  W.  Morse,  of  New  York,  N.  Y.,  is 
stated  to  have  offered  this  city  $50,000  for  a  high 
school. 

Springfield,  O. — Wm.  Poole  is  stated  to  have  se- 
cured the  contract  for  erecting  a  school  in  East 
Springfield,    tor    $23,683. 

Newark,  N.  J. — The  Bd.  of  Educ.  is  stated  to  have 
selected  architects  for  the  following  school  additions  : 
Thos.  Crossey,  800  Broad  St.,  to  prepare  plans  for  a 
14-room  addition  to  Bergen  St.  school,  to  cost  $33,- 
1100;  Hooper  &  Co.,  238  Washington  St.,  for  a  4-room 
addition  to  the  Roseviile  school,  to  cost  $10,000 ;  and 
Gustav  Staehlin.  2118  Washington  St.,  for  an  addition 
to  the  13th  Ave.  school,  to  cost  $22,500.  A  $32,000 
school  will  also  be  erected  in  a  locality  which  will 
afford  relief  to  the  Summer  Ave.  and  the  Elliott  St. 
schools. 

Sprinnboro,  O. — Bids  are  wanted  Sept.  20  for  erect- 
ing a  school.     Chas.  Banta,  Clk. 

Hartford,  Conn. — Bids  are  wanted  Sept.  2  for  the 
construction,  and  separate  bids  for  the  plumbing  and 
heating  of  the  proposed  addition  to  the  Wilson  St. 
school.      Hermann   Lillenthal,   Clk.  of  Com. 

STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

Adams,  .Mass. — illds  will  be  received  by  the  Bd.  of 
Health  until  about  Sept.  20  for  the  collection  and 
disposal  of  garbage.     Dr.  A.  Desrochers,  Secy. 

Oakland,  Cal. — It  is  stated  that  if  the  Council  will 

frant  an  exclusive  franchise,  local  capitalists  wll 
orm  a  company  and  build  a  garbage  crematory  hav- 
ing a  capacity  of  40  tons  per  day. 

flucinc.  Wis. — Local  press  reports  state  that  the 
following  bids  were  opened  recently  for  a  25-ton  gar- 
bage crematory;  Dixon  Garbage  Co.,  Toledo,  O.,  6 
propositions  ranging  from  $9,660,  for  wooden  frame 
building  and  steel  smokestack  to  $10,910  for  brick 
building  and  chimney.  Davis  Garbage  Furnace  Co., 
of  Lancaster,  Pa.,  $8,600  for  frame  building  witli 
steel  smokestack,  $850  extra  for  brick  chimney  and 
.$2,200  additional  for  brick  building.  Decarie  Manu- 
facturing Co.,  Minneapolis,  4  propositions  ranging  in 
price  from  $i>.OI»0  for  frame  building  with  brick  chim- 
ney to  $16,000  for  ail  steel  fire-proof  plant. 

Los  Angeles,  Cal. — The  garbage  contract  Is  re- 
ported to  have  been  awarded  to  Franklin  &  Alex- 
ander at  $1,790  a  month. 

GOVERNMENT  WORK. 

New  York.  N.  Y. — Bids  are  wanted  Sept.  25  at  the 
D.  S.  Engineer  OlDce  tor  dredging  In  Great  South 
Bay  and  Patchogue  River,  as  advertised  In  The  En- 
gineering Record. 

Ft.  Totten.  N.  Y. — Bids  are  wanted  Sept.  19  for 
constructing  addition  to  Guard  House  at  this  post,  as 
advertised  In  The  Engineering  Record. 

Newport,  A'.  /. — Bids  are  wanted  Sept.  17  at  the 
Office  of  Constructing  Q.  M.,  for  a  frame  addition  to 
Guard  House,  Ft.  Grebie,  as  advertised  In  The  En- 
gineering Record. 

Boston,  Mass. — See   "Water." 

Washington,  D.  C. — Bids  are  wanted  Sept.  4  for 
furnishing  all  material  and  erecting  a  building  and 
elephant  house  and  yards,  etc.,  in  the  National  Zoo- 
logical Park.  Archts.,  Hornblower  &  Marshall.  1309 
H  St.,  N.  W.  Rlchd.  Rathbun,  Acting  Secy.,  Smith- 
sonian Institute. 

Wnshington,  D.  C — Bids  will  be  received  at  llie  U. 
S.  Engr.  Office  until  Sept.  26  for  furnishing  electri- 
cal fixtures  and  supplies  for  new  building  for  Gov- 
ernment Printing  Ofnce,  as  advertised  in  The  Engi- 
neering Record. 

Cleveland.  O. — Maj.  Dan  C.  Kingman.  Corps  of 
Engrs.,  U.  S.  A.,  writes  that  all  bids  opened  Aug.  18, 
for  the  reconstruction  and  repair  of  parts  of  the  east 
and  west  piers  at  Fairport  Harbor,  have  been  recom- 
mended for  rejection,  owing  to  high  prices. 

.Aberdeen.  .S'.  Dak. — Bids  will  be  received  until  Oct. 
14  by  Jas.  Knox  Taylor.  Superv.  Archt.,  Treas.  Dept.. 
Washington.  D.  C,  for  the  construction  (excepting 
heating  apparatus,  electric  wiring,  and  conduits),  of 
the  D.  S.  Post  Oflicc  at  Aberdeen. 

Brunsicfrk.  On. — Bids  will  be  received  until  Sept. 
19  by  Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept., 
Washington,  D.  C,  for  installing  a  conduit  and  elec- 
tric wiring  system  for  the  U.  S.  Custom  House  and 
I'ost  Office  at  Brunswick. 

Portland,  Me. — Bids  are  wanted  Sept.  29  for  dredg- 
ing In  Bucksport  Harbor.  Camden  Harbor  and 
Georges  River,  Me.;  also  for  ledge  excavation  at 
Suliivans  Falls,  Me.,  as  advertised  In  The  Engineer- 
ing Record. 

Newport  News.  Va. — Bids  will  be  received  by  the 
Superv.  Archt.,  Treas.  Dept.,  Washington,  D.  C,  until 
Oct.  9  for  the  construction  (except  heating  apparatus, 
electric  wiring  and  conduits)  of  the  U.  S.  Custom 
House  and  Post  Office  at  Newport  News,  as  advertised 
In  The  Engineering  Record. 


215 

Cleveland,  O. — Bids  are  wanted  Sept.  4  tor  re 
inoval  of  wreck  of  steamer  "George  Dunbar"  In  Laki- 
Erie.    MaJ.  Dan.  C.  Kingman,  Corps  Engrs.,  U.  S.  A. 

Philadelphia,  I'a. — The  contract  for  erecting  a  pat- 
tern shop  and  storehouse  addition   to   the  steam  en 
glneerlug    building-at   League   Island  Navy   Yard  has 
been    awarded   to   the  Penn    Erecting   Co.,    Phlladel- 

E^  ,A,".  '^"'  ^^  "  ^-8'o"T  steel  flre-proof  structure, 
ouXlUo  It. 

Philadelphia.,  Pa. — Bids  will  be  received  until 
Sept.  13  by  Mordecai  T.  Endlcott,  Ch.  Bureau  of 
lards  &  Docks,  Navy  Dept.,  Washington,  D.  C,  for 
furnish  ng  and  Installing  2  electric  elevators  at  the 
Navy   Yard,   League  Island. 

Denver,  Colo. — Bids  are  wanted  Sept.  15  for  in- 
stalling steam  heating  plants  in  barrack  bulldluga 
and  officers'  quarters  at  Ft.  Logan.  Address,  Col.  J. 
W.   Pope,  Ch.   y.  M.,  Denver,  Colo. 

MiiZ"'^°,'%  ^<^— "W"  will  be  received  until  Sept. 
vP^^J^in  *?'•  ^■,h,P^?"y'  Q-  M-'  U.  8.  Marine  Corp.s, 
fr,?^fi''i'°?'  ^-  •-•■  ^,'r  t"'nl»li'ng  material  and  cSn- 
structlng  1  commanding  and  2  Junior  officers'  quar- 
ters at  Marine  Barracks,  Naval  Academy,   Annapolis. 

>ian  Frunclseo,  (;«(.— Bids  are  wanted  Oct.  1  for 
dredglug  in  San  Pablo  Bay,  Cal.  Address  Lieut - 
col.  w.  H.  Heuer,  Corps  Engrs.,  V.  S.  A. 

Philadelphia.  Po.--Blds  will  be  received  at  the  of- 
V  ,  ^c^"  V'^'it  "ouse  Engr.,  Philadelphia,  until 
.^ept.  1(,  for  furnishing  material  and  erecting  a  light- 
house, an  oil  liouse,  bat  barn,  etc.,  at  the  Ueedv  Island 
Front  Light  Station,  Del.,  Lh  adVertlstSl  in  'The  En 
glneerlug  Kecord. 

Philadelphia,  Pa.— The  following  bids  are  stated  to 
have  been  opened  at  the  U.  S.  Engr.   Office  Aug.  21 
for  dredging  Delaware  River  and  constructing  an  artl- 
liclal  retaining  bank;   the  contract  calls  for  excavat- 
ing  and    depositing   10.900,000  cu.    yds.    of   material 
and  for  175,000  yds.   of  material  placed  in   retaining 
banks;  Maryland  Dredging  &  Cantractlng  Co.,  of  Ba^ 
M™'"'?'  ^?  "S^-  ""?  ^  '"■^-  »  <="•  yd.,   total  $l,i>01,5W; 
i^  /Jif.  .S„  *""'^'","!g^    Dredging    Co.,    of   New    York 
144/10  cts    and  1.05  cts.   a  cu.  yd.,  total  $1,753,350 
American  Dredging  Co.,  Philadelphia,  13  9/10  cts.  and 
48   cts.   a  cu.   yd.,    total  $1,550,100. 

Bids  were  opened  Aug.  '25  at  the  D.  S.  Engr  0(- 
ace  for  the  construction  of  a  timber  bulkhead  en- 
closed basin  at  Dan  Kaker  and  Stony  Point  Shoals. 
The  lowest  bid  was  $239,057  from  Saiford  &  Brooks 
Co.,  or  Baltimore,  Md. 

Buffalo,  N.  y.— MaJ.  T.  W.  Symons.  Corps  of  Engrs., 
?•  .n'^-,!.^''""^*  ">"'  tlio  lowest  bid  opened  Aug?  22 
for  the  hire  of  dredging  plant  for  excavating  In  Ni- 
agara River  and  Tonawanda  Harbor  was  from  the 
Lake  Erie  Dredging  Co.,  Buffalo,  at  $112  per  day  of 
8  hours  for  each  dredge  and  drill  boat,  including 
crew,   tugs,  scows,  etc.     There  is  $245,000  available 

?han''Dcc'3/"l904'""  ''''''  '"  "*'*''  "'''  ''"'  °°'  '°°^*'' 

Newport,  Vt. — The  following  bids  were  opened  Aug. 
21  at  the  Treasury  Dept.,  Washington,  D.  C.  for  the 
construction  (except  heating  apparatus,  electric  wir- 
ing and  conduits)  of  the  U.  S.  Post  Office,  etc.,  at 
il|'^B2''''„Vt-:  Richardson  &  Burgess,  Washington, 
$78,867;  Conners  &  Brother,  Lowell.  Mass.,  $75,800' 
h.  C.  Moore  &  Son,  Kokomo,  Ind.,  $80,612;  Congress 
Const.  Co.,  Chicago,  111  $83,843;  f'eter  Keelerf  Al- 
.^■f^'.^S-AnX"  ?91>*i96;  A.  B.  Stannard,  New  York 
city,  $78,000. 

Memphis,  Tenn. — Bids  were  opened  Aug.  7  by 
Capt.  E.  E.  Winslow,  Corps  of  Engrs.,  U.  S.  A.,  and 
contracts  have  been  awarded  as  follows :  To  Mem- 
phis Contracting  Co.,  of  Memphis,  work  in  Reelfoot 
Dist.,  Io0,000  cu.  yds.  at  12.40  cts.  per  cu.  yd. ;  also 
work  in  Yazoo  Levee  Dist.,  360,000  cu.  yds.  at  16.70 
cts.  per  cu.  yd. ;  to  Anderson  &  Van  Hook,  of  Helena. 
Ark.,  work  in  White  River  Dist.,  60,000  cu.  yds  at 
15.85  cts.  ;  to  Geo.  R.  Lacy,  of  Arkansas  City,  Ark., 
work  in  White  River  Dist.,  60,000  cu.  yds.  at  18.95 
cts.  Bids  received  at  the  same  time  on  the  follow- 
ing levee  work  were  rejected  and  new  bids  for  same 
will  be  opened  Sept.  2  :  Work  in  White  River  Dist., 
including  90,000  yds.  of  enlargements  near  Helena, 
Ark.,  160,000  yds.  on  beginning  of  the  Modoc  loop, 
and  30,000  yds.  of  consti-uetlon  at  Ferguson. 

.Memphis.  Tenn. — Bids  were  opened  Aug.  20  by  Capt. 
Chas.  L.  Potter,  Corps  of  Engrs.,  U.  S.  A.,  for  levee 
work  in  3d  Dist.,  Improving  Mississippi  River, 
and  contracts  were  recommended  for  acceptance, 
as  follows:  To  M.  J.  Roach  &  Co.,  Memphis: 
Stations  3,100-3,125,  143,000  cu.  yds.;  Stations  3,125- 
3,156,  145,000  cu.  yds.;  Stations  3,156-3,189,  145,000  cu. 
yds.,  Stations  3,180-3,229,  145,000  cu.  vds.;  Stations 
3,229-3,245,  147,000  cu.  yds.  all  at  19.70  cts.  per  cu. 
yd.  To  Lawrence  Bros..  Wickllffe.  Ky. :  Stations 
2,572-2,880,  60,000  cu.  yds.,  at  16.50  cts.;  Statlo'ns 
3,800-3,942,  105,000  cu.  yds.  no  bid  recommended  for 
award.  To  Israel  R.  Bobbet,  Cofleld,  La.:  Stations 
4,670-4,725,  137,500  cu.  yds.,  at  15.95  cts.  per  cu.  yd.; 
Stations  4.725-4,780,  137,500  cu.  yds.,  at  16.70  cts.; 
Stations  4780-4,024,  120,000  cu.  yds.,  no  bid  recom- 
mended for  award;  Stations  4,887-5,230,  161,000  cu. 
yds.,  no  bid  recommended  for  award.  Ail  of  above 
stations  are  in  the  Lower  Yazoo  Levee  Dist.  The  fol- 
lowing stations  are  all  in  Upper  Tensas  Levee  Dist.; 
Stations  783-808,  Arkansas  River,  105,000  cu.  yds.,  no 
bid  recommended  for  award;  Lewis  &  Jenkins,  Mem- 
phis, Stations  2,252-2,533,  144,000  cu.  yds.,  at  21.50 
cts.  per  cu.  yd.  To  M.  L.  Llnnan,  Lauderdale,  La.: 
Stations,  3,950-4,080,  95,000  cu.  yds.,  at  16  cts.;  Sta- 
tions, 190-256,  72,000  cu.  yds.,  at  17.48  cts.  To  Dono- 
van &  Daily,  Rougere,  La.;  Stations  4,080-4,210,  100,- 
000  cu.  yds.  at  19.70  cts. 

MISCELLANEOUS. 

Osceola.  Ark. — Asst.  Engr.  of  St.  Francis  Levee  Bd. 
John  A.  Fox  writes  that  the  contract,  for  dredging 
about  13  miles  of  drainage  canal  (223,000  cu.  yds.) 
has  been  awarded  to  the  Drainage  &  Improvement 
Co.,  of  Kankakee,  111.,  at  11%  cts.  per  cu.  yd. 

Philadelphia,  Pa. — Local  press  reports  state  that 
bids  are  about  to  be  asked  by  the  Bureau  of  Surveys 
for  dredging  the  channel  of  the  Schuylkill  River, 
southwest  from  Grays  Ferry  bridge.  EJstimated  cost, 
$200,000. 
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Stm-tlum.  Ciil. — The  .-imtrarl  for  (Miistrui-tlui;  a  it>n- 
rrete  bnlkbead  along  the  water  front,  200  ft.  has 
been  awarded  to  John  Craven,  of  Stockton,  at  $25.4 1 
per  ft. 

St  4bh>.  -V.  S. — Illds  are  wanted  Sept.  5  for  cou- 
<trurtlne  an  extension  to  wharf  at  South  liiit.  St. 
Ann's.  Fred  Gellnas.  Secy.  Dept.  Pub.  Wks..  Ot- 
tawa Ont.;  B.  G.  MllUdge,  Kes.  Engr..  Antlgouish, 
X.  S, 

(;<i»r<-j»*oit.  Tf-r. — Bids  will  be  re<vlve<l  by  the  t,'o. 
Comrs  until  Sept.  6  (readvertisetnentl  for  coustruet- 
lug  »  84>awall,  IT.KKt  ft.  in  length,  of  concrete  on  n 
pillnc  foundation  with  rip-rap  protection.  G.  \V. 
Bow-hke.  Engr.  in  Charge.  Galveston. 

c"«  Trcas.  J.  S.  Waters  has  swured  the  approval 
liT  judge  T  S.  Johnson,  oflice  assistant  Attoruey 
General  of  $50t>.000  seawall  aud  breakwater  bonds. 
This  is  the  first  batch  of  this  issue  of  ?1.5(X),ll00  bonds 
which  will  be  presented  to  the  .Attorney  General  for 
approval. 

NEW    INDUSTRIAL    PLANTS. 

The  Pennsvlvauia  Malleable  Co..  1119  Prick  Bldg., 
Pittsburg,  will  spend  $200.0(10  in  Improvements  at 
McKe<>s  Uocks.  Pa.,  which  include  a  120x:i00-ft.  frame 
coustructiou  building  for  a  daily  capacity  of  taw  to 
700  wheels  and  an  addition  of  300  H.-P.  to  power 
plant,  for  which  boilers,  engines  and  electrical  wiulp- 
ment   will  be  required. 

The  Portsmouth  Cereal  Co..  Portsmouth.  ,0.. ^ex- 
pects to  erect  In  near  future  a  60i45-ft.  building 
and  a  45x'12-ft.  engine  and  boiler  house 

The  International  Harvester  Co.,  Deering,  Chicago. 
HI  is  building  a  foundry  and  5-story  manufacturing 
building  In  which  machinery  is  to  be  driven  electri- 
cally from  Its  central  power  station. 

The  Jeanesvlile  Iron  Works  Co.,  Jeanesvllle,  Pa., 
Is  about  to  build  a  plant  at  Hazletoii  Pa.,  comprising 
tJ  buildings,  the  main  structure  10«x538  ft.  oT  steel 
fram-  and  brick.  The  other  buildings  include  a  2-story 
->ux74-ft  pattern  shop,  a  3-story  .->0x-.;i i2-tt.  pattern 
storage,  a  4-xS7-ft.  power  house,  a  3-stpry  60x65-ft 
office  building  and  a  2-story  stable,  all  of  brick,  with 
slate  roofs.  Machinery  will  be  electrically  driven, 
there  will  be  5  to  20-ton  electric  cranes,  the  main 
building  will  be  heated  by  blower  system  and  there 
will  he  3  lUiHilas  In  foundry.  Hales  &  Balllnger,  12th 
and  Chestnut  Sts.,  Philadelphia,  are  architects  and 
engineers. 

The  Cochec-o  Mfg.  Co.,  Dover,  N.  H.,  Is  putting 
UD  a  230x70-ft.  power  station  In  which  a  10,000-H.-P. 
boiler  plant  wlfi  be  Installed.  The  boiler  gpeciflca- 
tions   are  not  yet   finished. 

BUSINESS  NOTES. 

The  York  Manufacturing  Co.,  York,  Pa.,  reports 
the  following  contracts  recently  placed:  Orange, 
Tex.  Light  Ice  &  Water  Wks.  Co.,  35-ton  ice-makini; 
niant:  l-:a8tern  Kentucky  .\sylum  for  Insane.  Lex- 
ington, Ky.,  10-ton  plant:  Allegheny.  Pa.,  County 
Morgne,  7'Aton  plant:  Rock  island.  111..  Plow  Co.: 
20-ton  plant  for  tempering  vats:  Ideal  Cocoa  & 
Chocolate  Co.,  LItltx,  Pa.,  7Vj-ton  plant:  Meridian. 
MUs.,  Ice  Co..  50-ton  plant;  People  Pure  Ice  Co.. 
Muncle,  Ind.,  :«)-ton  plant:  Washington,  D.  C,  Mar- 
ket Co.,  20-ton  freezing  and  distilling  system. 

The  C.  O.  Bartlett  &  Snow  Co.  has  been  iucorpo- 
rate<l.  succeeding  C.  O.  Bartlett  &  Co.,  and  its  plant 
for  building  mill,  paint,  conveying  and  elevating  ma- 
chinery and  steam  and  direct  heat  dryers  is  located 
on  Its  own  property  bounded  by  French,  German, 
Winter  and  Falls  Sts.,  Cleveland,  O. 

The  Westlnghousc  Electric  &  Manufacturing  Com- 
pany has  removed  its  district  office  from  the  Sun 
Boifdlng.  Washington.  D.  C.  to  the  Continental 
Trust  Building.  Baltimore,  Md.:  this  move  being 
made  on  account  of  the  large  amount  of  business 
which  that  company  transacts  In  Baltimore. 

The  Pittsburg  Valve  &  Fittings  Co.  has  placed  a 
contract  with  the  Westinghonse  Electric  &  Mfg.  Co. 
for  the  electrical  equipment  of  Its  new  works  at  Bar- 
bertOD,  O. 

Mr.  Wm.  J.  Martin,  of  the  mechanical  department 
of  the  Geo.  A.  Fuller  Co.,  137  Broadway,  New  York 
City,  wishes  to  receive  catalogues  of  every  descrip- 
tion  for  office   files,   reference  and  ordering. 

An  engine  bnllt  by  the  Ball  Bnghie  Co.,  Brie,  Pa.. 
Is  being  installed  In  the  tobacco  ftctory  of  R.  &  W. 
Jenklnson,  Pittsburg,  for  electric  lighting. 

The  Jessop  Steel  Co.,  of  England,  has  recently 
purchased  direct  current  apparatus  from  the  Westlng- 
hoose  Electric  &  Mfg.  Co.  for  electric  power  distri- 
bution in  a  large  steel  plant  It  Is  erecting  at  Wash- 
ington, Pa, 

PROPOSALS  OPEN. 

Bids  See  Eng. 

ClOM.  WATER  WORKS.  Record. 

Sept.    4.  Chicago,  III Aug.  30 

Sept    4.  New  fork,  N.  Y Aug.  23 

Sept    4.  FarmlDgtOD,   Mo .Aug.    U 

Adv..  ESg.  Record,  Aug.  9,  16. 
Sept.    9.  Engine  and  boiler,  Milwaukee,  Wis..  .July  19 
Sept    6.  Pipes,  Washington,  D.  C Aug.    0 

Adv.,  Eng.  Record.  Aug.  9. 
Sept.    6.  Gates,  valres,  Washington,  D.  C Aug.    2 

Adv.,  Eng.  Record,  Aug.  2. 

Sept    8.  Wonewoc,  Wis Aug.  30 

Sept    8.  Los  Angeles,  Cal Aug.  1 H 

Sept    9.  Blloxl,  Miss Aug.  30 

Sept    9.  Uonma.   La Asg.    9 

Adv..  E^g.  Record,  Ang.  23. 

Sept.  10.  Aiken.   8.   C Aug.  30 

Sept  10.  Reservoir  dike,  Paterson.  N.  J Aug.  23 

Adv.,  Eng.  Record.  Aug.  23,  30. 
Sept  11.  Baldwins,  L.  I.,  N.   Y Ang.  .30 

Adv.,  P^ng.  Record.  Aug.  30. 

Bcpt  11.  Navajo  Agency,  New  Mex Aug.  23 

Sept.  12.  Philadelphia.  Pa Aug.  :I0 

Sept  15.  Fairmont,  W.  Va Aug.  30 

Adv..  Eng.  Record,  Aug.  30. 

Sept  15.  Sonth  Atlantic,  N.  J Aug.  30 

Sept.  17.  Graham.  Va Aug.  30 

Sept  J8.  New  York,  N.  Y Aug.  30 

Dee.    1.  Pnmps,  S^guln,  Tex July  26 


SEWERAGE  AND   SEWAGE    DISPOSAL. 

Sept.    2.  Trenton.  N.  J Aug.  30 

Sept.    2.   St.  Paul,  Minn Aug.  30 

Sept.    2.  Glassport,   Pa Aug.  30 

Sept.    2.   -McKeesport,  I'a , .  .Aug.  30 

Sept.    3.  Terre   11  ante,    Ind Aug.  30 

Sept.    3.   i:ast  Liverixiol,  O Aug.  30 

Sept    3.   Cin.innati.   O Aug.  30 

Sept.    3.   Harrisburg.    Pa Aug.  23 

Adv..   Kng.  Record,   Aug.  23. 

Sept.    3.  Athol.    Mass Aug.  16 

Adv..  Eng.  Record,  Aug.  16. 

Sept    4.  Boston.  Mass Aug.  30 

Adv..  ICnj;.  Record.  .\ug.  30. 

Sept    6.  Champalen,    111 Aug.  2.< 

Sept.    6.  Lakewood.  O ,. Aug.  16 

Sept.    9.  Waterlmrv.  Conn Aug.  30 

Sept.    9.   New    York,    N.    Y Aug.  30 

Sept    9.  Oshkosh.   Wis Aug.  23 

Sept.  10.  Salem.  O Aug.  23 

Sept  10.  Alliance,   O Aug.  23 

Sept.  13.  Washington.   U.   C Aug.  23 

Adv..  Eng.   Record,  Aug.  23. 

Sept.  16.  Irvlngton.   N.   J Aug.  30 

Adv..  Kng.  Record.  Aug.  30. 

Sept.  16.   St  Louis,  Mo Atig.  23 

Sept.  17.  Cleveland.    O Aug.  30 

Sept.  17.  Two  Rivers.  Wis Aug.  30 

Sept.  19.  Cedar    Itapids.    Mich Aug.  30 

.\dv..  Eng.  Record,  .\ug.  30. 

Oct  10.  Ridley    Park,    Pa Aug.  16 

Adv.,  Eng.  Record.  Aug.    16. 

— •    Progreso,  Mex Aug.  23 

BRIDGES. 

Sept.    2.  Wilmington.    Del Aug.  30 

Sept.    3.   Culpeper.    Va Aug.  30 

Sept    3.  Alexandria.   S.  D Aug.  23 

Sept    3.  New  Brunswick,  N.  J Aug.  23 

Sept    3.  Appleton,  Wis Aug.  23 

Adv..  Eng.  Record.  Aug.  23. 

Sept.    3.  Fowler,   Ind Aug.  23 

Sept    S.Parker.    S.    D Aug.    9 

Sept    3.  Substructure,  Chicago,  111 July  19 

Adv.,  Eng.  Record.  July  19. 

Sept    3.  Superstructure,  Chicago,  111 July  19 

Adv.,  Eng.  Record,  July  19. 

Sept.    4.   Buffalo,  N.   Y Aug.  30 

Sept    5.  Milwaukee,  Wis July  19 

Sept.    8.  Belleville,  Ont Aug.  23 

Sept.    9.  Allegheny,    Pa Aug.  30 

Sept.    9.   Bloomlngton,    Neb Aug.  23 

Sept    9.  Caldwell,    Idaho   July  12 

Sept.  10.  Catlettsburg,  Ky '. Aug.  23 

Sept  13.  Mansfield,  O Aug.  23 

Adv.,  Eng.  Record,  Aug.  23,  30. 

Sept  15.  Downlevllle,    Pa Vug.  30 

Sept.  15.  Luray,  Va.    . ' Aug.  30 

Sept.  20.  Terre  Haute.   Ind Aug.  30 

Oct    1.  Castrovllle,  Tex .Aug.  23 

PAVING  AND  ROADMAKING. 

Sept.    2.  Atchison.    Kan Aug.  30 

Sept.    2.  Glassport,    Pa Aug.  30 

Sept.    2.   St.    Paul,    Minn Aug.  30 

Sept.    2.   Lawrence,  Kan Aug.  30 

Sept.    3.   Leavenworth.    Kau Aug.  30 

Sept    3.  Baltimore,    Md A  tig.  30 

Sept.    3.  Oskaloosa,  la Aug.  30 

Sept    3.  Brooklyn.    N.   Y Aug.  23 

Sept    3.  Chico,  Cat Aug.  23 

Sept.    3.  Leavenworth,   Kan Aug.  23 

Adv..  Eng.  Record,  Aug.  23. 

Sept.    3.  Terre  Haute,   Ind Aug.  16 

Sept    3.  Toledo,    O Aug.    9 

Sept.    4.  New    York,    N.   Y Aug.  30 

Sept.    4.  Decatur.  Ind Aug.  30 

Sept.    4.  Boston,  Mass Ang.  23 

Sept    5.  Cedar  Rapids,    la Aug.  30 

Sept.    .").   Terre   Haute,    Ind Aug.  30 

Sept.    5.  Dayton,   O Aug.  16 

Sept.    5.  Wllliamsport.  Pa Aug.  16 

Sept.    6.  fjrossepointe.    Mich Aug.  30 

Sept.    6.  Hamilton.    O Aug.  23 

Sept.    8.  Toledo,    O Aug.  30 

Sept.    8.  Spokane,   Wash Aug.  30 

Sept    8.   Eureka,    Cal Aug.  30 

Sept.    8.  Chester.  W.  Va Aug.  23 

Sept    S.Chariton,    la Aug.  16 

Sept.    9.  Camden,   N.    J Aug.  30 

Sept.    9.  New   York,    N.   Y' Aug.  30 

Sept.    9.   Schenectady,    N.   Y Aug.  30 

Sept.  10.  Boston.  Mass Aug.  30 

Sept  10.  Masslllon.   O Aug.  23 

Sept.  12.   Hendersonville,   N.  C Aug.  30 

Adv.,  Eng.  Record,  Aug.  30. 

Sept.  15.  Toledo,  O Aug.  23 

Sept.  16.   Green  Bay,   Mich Aug.  HO 

Sept  18.  Cincinnati,    O Aug.  30 

Sept.  18.  Nlles.  O Aug.  30 

Sept  20.  Janesville,   Wis Aug.  30 

Sept  20.  St.   Louis,   Mo Aug.  23 

POWER.  GAS  AND  ELECTRICITY. 

Sept    3.  Chicago,    ill Aug.  30 

Sept    3.   Elmira,    N.    Y Aug.  23 

Sept    5.  Columbus,  O Aug.  23 

Sept.    6.  Washington.  D.   C Aug.  30 

Sept.    8.  Amsterdam.  Holland   Aug.    2 

Sept  11.  Memphis,  Tenn Aug.  23 

Sept.  12.  Gig  Stone  Gap,  Va Aug.  30 

Sept  13.  Akron,  O Aug.  23 

Sept.  17.  Cheviot,  O Aug.  23 

Sept.  22.  National    Home,   Wis Aug.  :«) 

Oct    1.  Welser.   Idaho   Aug.  23 

Oct.  15.  Chicago.   Ill Aug.  23 

Nov.    1.   Macon.   Ga .Vug.  30 

GOVERNMENT    WORK. 

Sept    2.  Memphis,   Tenn Vug.  30 

Sept.    2.  Bldg..  Johnson  City,  Tenn Aug.    9 

Adv.,   Kng,  Record,  Aug.  !)  to  30. 

Sept    2.   Rapid  City,  S.   D Aug.    9 

Sept.    2.  New  Orleans,  La Aug.    9 

Adv..   Eng.  Record.  Aug.  9  to  30. 

Sept.    3.  Dredging.  Annapolis.   Md Aug.  10 

Sept.    3.  PlumVg  lab'atory,  Washington,  D.  C.Aug.  16 

Adv.,  Eng.  Record,  .\ug.  16.  23. 
Sept    3.  Wiring  lab'atory.   Washington.  D.  C.Aug.  16 
Adv..  Eng.  Record,  Aug.  16,  23. 

Sept.    3.  Dredging,  New  York,  N.  Y Aug.    9 

Adv..  Eng.  Record,  Aug.  10  to  30. 

Sept    3.  Dam,  Charleston,  S.  C Aug.    2 

Adv.,  Eng.  Record.  Aug.  16  to  30. 
.Sept.    4.  Nat.  Zoo  bldg.,  Washington,   I).   C... Aug.  30 

Sept.    4.  Cleveland,  O Aug.  30 

Sept    4.  Post  Office,  Lockport,  N.  Y Aug.    2 

Adv.,  Eng.  Record,  Aug.  2,  9. 
Sept.    6.  Louisville,  Ky Aug.  16 


Sept.    6.  Bremerton.  Wash Aug.    2 

Sept    8.  Tompklnsvllle,   N.    Y Aug.  23 

Adv.,  Eng.  Record,   Aug.  23. 
Sept.    8.  Htg.  laboratory,  Washington.  D.  C.  ..Aug.  23 

Adv.,  Eng.  Record.  Aug.  23,  30. 

Sept.    8.  New  York,   N.   Y Aug.  23 

Sept    8.  New  Orleans,  La Aug.  1« 

Adv.,  Eng.  Record.  Aug.  10  to  30. 
Sept    9.  Htg.  P.  O.,  Elmira,  N.  Y Aug.  16 

Adv.,  Eng.  Record,  Aug.  16,  23. 

Sept.  10.   Annapolis.  Md Aug.  30 

Sept.  10.  St.    Louis.    Mo Aug.  23 

Sept  10.   Brooklyn,   N.  Y Aug.  16 

Sept.  10.  Post  Office,  Annlston,  Ala Aug.    2 

Adv.,  Eng.  Record,  Aug.  2,  9. 
Sept.  11.   Water  supply.  Navajo  Agency,  N.  M.Aug.  23 

Sept.  11.  Wilmington.   Del Aug.  16 

Sept.  11.  Dredging  Baltimore   Harbor.    Md....Aug.  16 

Adv..  Eng.  Record.  Aug,  16  to  30. 
Sept.  11.   Dredging  Curtis  Bay.  Baltimore,  Md.Aug.  16 

Adv..  Eng.  Record,  Aug.  16  to  30. 
Sept.  11.  Dredging,  etc.  New  York,  N.  Y Aug.  16 

Adv..  Eng.  Record.  Aug.  16  to  30. 
Sept  11.  Wiring  P.  O.,  New  Brunswick,  N.  J.. Aug    9 

Adv.,  Eng.  Record.  Aug.  9.  16. 
Sept.  11.  Htg.  P.  0.,  New  Brunswick,  N.  J Aug.    9 

Adv.,  Eng.  Record.  Aug.  9.  16. 

Sept.  13.   Elevators.    Philadelphia.    Pa Aug.  30 

Sept.  13.  Boston.    Mass Aug.  16 

Sept  13.  Dock,  Norfolk,  Va July  26 

Adv..  Eng.  Record,   Aug.  2,  9. 

Sept.  15.  Denver,    Colo Aug.  30 

Sept  15.  Riprap,  etc..  Philadelphia.  Pa Aug.  23 

Adv..  Eng,  Record.  Aug.  23,  30. 
Sept  15.  Tampa.   Fla Aug.  23 

Adv.,  Eng.  Record.  -Vug.  23,  30. 
Sept  15.   Htg.  P.  O.,  Abilene,  Tex Aug.    9 

Adv.,  Eng.  Record.  Aug.  9,  16. 
Sept.  16.  Lighthouse.    Philadelphia.    Pa Aug.  30 

Adv.,  Eng.  Record.  Aug.  30. 
Sept.  16.  Htg.  P.  O.,  Oakland,  Cal Aug.    9 

Adv.,  Eng.  Record,  Aug.  9,  16. 
Sept  17.  Newport    R.    I Aug.  30 

Adv.,  Eng.  Record,  Aug.  30. 
Sept.  17.  New  York,  N.  Y Aug.  23 

Adv..  Eng.  Record.  Aug.  23.  30. 
Sept.  17.  Wiring  P.  O.,  Abilene,  Tex Aug.    9 

Adv.,  Eng.  Record,  Aug.  9,  16. 
Sept  18.  Chicago.   Ill Aug.  23 

Adv..  Eng.  Record,  Aug.  23,  30. 
Sept  18.  Wiring  P.  O.,  Oakland.  Cal Aug.    9 

Adv..  Eng.  Record,  Aug.  9,  16. 
Sept.  19.   Ft.   Totten.   N.    Y Aug.  30  • 

Adv..  Eng.  Record.  Aug.  30. 

Sept.  19.   Brunswick,  Ga Aug.  30 

Sept.  20.  St.   Louis,   Mo Aug.  23 

Sept.  22.  Portland,  Me Aug.  23 

Adv..  Eng.  Record,  Aug.  23,  30. 

Sept.  24.  Chicago,   HI Aug.  23 

Sept  25.  Dredging.   New   Y'ork.   N.   Y Aug.  30 

Adv..  Eng.  Record.  Aug.  30. 
Sept.  26.  Washington.    D.   C Aug.  30 

Adv..  Eng.  Record.  .\ug.  30. 
Sept.  29.   Dredging,    I'ortland.   -Me -Vug.  30 

.-Vdv.  Eng.  Record.  Aug.  30. 
Sept.  29.   Ledge  excav..   Portland.  Me Aug.  30 

Ad\.  Eng.  Record,  Aug.  30. 
Sept  30.  Indianapolis.  Ind Aug.  '23 

Adv..  Eng.  Record.  Aug.  23,  30. 

Oct.    1.   San  Francisco.   Cal Aug.  30 

Oct.    9.  Newport  News.  Va .\ug.  30 

Adv..  Eng.  Record.  Aug.  30. 

Oct  11.  Dry  dock,   Charleston,   S.   C Aug.  23 

Oct.  14.   Aberdeen,   S.   Dak Aug.  30 

BUILDINGS. 
Sept.    2.   Htg.  patrol   house,  Cincinnati,   O....  Aug.  30 

Sept.    2.   School,  E.  Trenton.  N.  J Aug.  3.i 

Sept.    2.   Htg.    pub.    bldg.,  Cincinnati,  O Aug.  30 

Sept    2.   School.    Hartford.    Conn Aug.  3ii 

Sept.    3.  Boilers   In   hosp.,   Indianapolis,    Ind.  .Aug.  3ii 

Sept.    3.   School  plans.  Paterson,  N.  J Aug.  30 

Sept.    3.   Library.    Hampton.    la .Vug.  :W 

Sept.    3.   Library.   Kenton,   O Aug.  30 

Sept.    3.  Library,   Aurora.  Ill Aug.  23 

Sept    3.  Plumb,  school.  Bloomlngton,  Ind Aug  23 

Sept.    3.  Bus.   bldg.,   Columbus,   Ga Aug.  16 

Sept.    3.  School,   Ruthven,    la Aug.  16. 

Sept.    4.  Court  House.  Macleod.   N.  W.  Ter.  ..Aug.  23 

Sept    4.  Pub.  bldg..  Brooklyn,  N.  Y Aug.  23 

Sept    4.  School.    Pardeevllle,    Wis Aug.  23 

Sept.    5.   School.    Munhall.    Pa Aug.  30 

Sept.    5.   Office    bldg..    Reinberk.    la Aug.  30 

Sept.    5.   Pub.   Iildg..  Terre  Haute.  Ind Aug.  30 

Sept    6.  Hospital.  Cleveland.  O Aug.  16 

Sept.    6.  Capitol.  Harrlsburg,   Pa Ang.    9 

Adv.,  Eng.   Record.   Aug.   16. 

Sept    6.  Htg.  school,    Austin,  Tex Aug.    ' 

Sept.    8.   School,  Vancouver.  B.  C Aug.  30 

Sept.    9.  Church.    .Allegheny.    Pa Aug.  30 

Sept.    9.   Jail,    Anadarko.    Okla.    Ter Aug.  30 

Sept    9.   Armory.   Buffalo.   N.   Y Aug.  30 

Sept  10.   Bus.   bl.lg..  Bedford  City,  Va Aug.  30 

Sept  10.  Pub.  bldg.,   Brooklyn,  N.  Y Aug.  23 

Sept  10.  Library.   Sheboygan.   Wis Aug.  16 

Sept.  11.   Pub.  bldg..  New  York,  N.  Y Aug.30 

Sept.  12.  Pub.   bldg..   Ilartwell.  O Aug.30 

Sept  12.  Court  House.  Ruston.  La Aug.  23 

Sept.  12.  Church,   Beaumont,  Tex Ang.  23 

Sept.  15.  Village    hall,    Lisbon,    O Aug.30 

Sept.  15.   Court   bouse.    Paris.    Ky Aug.  30 

Sept  15.  Hospital.    Tevarkana.   .\rk Aug.30 

Sept  15.  School.  Cincinnati.  la Aug.  23 

Sept  16.   Pub.   bldg.,  Columbus.    O Aug.  23 

Sept.  22.   Pub.   bldg..  New   Braunfels.  Tex Aug.  30 

Sept.  22.   Pub.  bldg..  Nat.  Military  Home.  Kan  .  Aug.  30 

Sept.  29.   School.    Deadwood.    S.    D .Vug.  30 

Oct.    6.  City  Hall  plans.  Houston,  Tex Aug.    }> 

Oct.    7.  Court  House.   Miami,   Fla Aug.  16 

Dec.    2.  Capitol  work.  St.  Paul.  Minn Aug.  16 

Dec.    S.   Municip.'il  bldR.  iilnns.  Wash'gt'n,  1).  C.Aug.  30 
Pub.    bldg..   Sewlckley.    I'a Aug.30 

MISCELLANEOUS. 

Sept.    5,   Sea   wall.   Galvi-ston.    Tex .\ug.  30 

Sept    5.   Wharf,   St.   Ann's,   N.    S Aug.  30 

Sept    6.  Washington.   D.   C July  19 

Adv.,  Eng.  Record.  July  19. 

Sept.    8.  St.  Peters.  P.  E.  I Aug.  23 

Sept    8.  El.  ry.  franchise,  Los  Angeles.   Cal.. Aug.  16 

Sept.    9.  El.  ry.  franchise.  Pasadena,  Cal Aug.  23 

Sept.  10.  Garb,   disposal,    N.    Adams,    Mass.  ..  .Aug.  23 

Sept.  10.   Wharf,  Orlllla,  Ont Aug.  23 

Sept.  10.  Garb,  disposal.  Atlanta.  Ga Aug.  16 

Sept.  20.   Garb,  disposal.  .Vdams,  Mass ..Vug.  :;il 

Sept  25.  Portland,   Ore.    Aug.  16 

Sept.  30.  Harbor.   Port  Adelaide,  S.  A July    K 

Oct    8.  R.  R.,  Portuguese  East  Africa Aug.30 
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Shop  Tests  of  Engines  of  Moderate  Size. 


While  it  is  probable  that  in  these  busy  times 
purchasers  of  steam  engines  are  more  concerned 
in  having  them  shipped  and  put  in  operation 
promptly  than  they  are  in  the  amounts  of 
steam  they  will  use  under  various  conditions 
imposed  by  service,  yet  many,  doubtless,  will 
be  Interested  in  reading,  in  an  abstract  of  one 
of  the  selected  papers  of  the  Institution  of 
Civil  Engineers,  printed  on  another  page,  the 
careful  manner  in  which  it  is  evident  that  en- 
gines are  tested  by  one  of  the  largest  firms  in 
Great  Britain  before  they  are  shipped  from  the 
works.  The  papef  in  question,  by  Mr.  E.  H. 
Rayner,  states  that  this  practice  of  testing  has 
been  caused  by  the  exacting  requirements  of 
engineers  as  regards  the  economy  of  an  electric 
generating  plant,  and  brings  out  the  fact 
that  builders  obtain  many  data  useful  in  future 
orders,  and  that  they  are  able  to  effect  improve- 
ments which  would  hardly  be  possible  unless 
the  tests  were  made.  Of  course  tests  as  usually 
made  are  costly  and  take  much  time,  and  to 
reduce  this  the  builders  have  devised  quick 
and  accurate  methods.  A  plant  has  been  in- 
stalled for  supplying  steam,  for  condensing  it, 
and  for  weighing  it  after  it  is  condensed,  also 
for  measuring  the  electric  current,  and  thus 
determining  the  load.  By  weighing  the  steam 
condensed  the  consumption  can  be  obtained  in 
a  few  minutes  where  it  would  take  almost  as 
many  hours  if  the  steam  were  measured  by 
weighing  the  water  fed  to  the  boilers.  The 
author  states  that  it  would  be  the  work  of  sev- 
eral days  to  obtain  satisfactory  results  by 
weighing  the  feed  water  supplied  the  boilers 
when  testing  engines  at  full,  three-quarter, 
half  and  quarter  load,  both  condensing  and  non- 
condensing,  such  as  can  be  obtained  with  the 
adopted  method  between  breakfast  and  dinner 
hour.  Not  the  least  important  feature  of  this 
practice  Is  that  it  gives  data  which  enable  one 
to  proportion  an  ensinR  properly  for  a  given 
service  so  that  it  will  develop  power  with  the 
least  expenditure  of  fuel.  The  tests  also  show 
If  the  valves  are  set  properly  and  insure  that 
piston  and  valve  leakage  or  abnormal  friction 
is  discovered  and  corrected  before  the  engines 
leave  the  shop. 


This  practice  is  In  striking  contrast  with  that 
in  the  United  States,  where  few  builders  are 
equipped  for  making  such  tests,  although  it  is 
the  custom  of  all  builders  of  small  engines  to 
at  least  run  them  under  full  load  for  a  period 
sufficient  to  set  the  valves  and  see  that  they 
run  properly.  A  few  have  facilities  for  testing 
the  water  consumption,  but  this  even  is  diffi- 
cult with  direct-connected  generating  sets,  as 
the  generators  are  seldom  sent  to  the  shops  of 
the  engine  builders  as  seems  to  be  the  practice 
in  Great  Britain,  and  it  is  inconvenient  to  se- 
cure full  load  by  means  of  a  brake  for  any  but 
small  engines.  Tests  made  after  an  engine  is 
installed  are  so  costly  and  difficult,  if  not  im- 
possible, to  make  that  they  are  almost  invaria- 
bly omitted.  It  is  to  be  regretted  when  specifi- 
cations for  engines,  particularly  those  of  the 
compound  high  rotative  speed  type,  call  for 
guarantees  as  to  the  steam  consumption,  that 
tests  are  not  made  in  each  instance  to  see  if 
the  guarantee  is  fulfilled.  Not  that  the  differ- 
ence of  a  pound  or  two  in  the  steam  consump- 
tion of  an  engine  of  small  power  will  make  a 
very  material  difference  to  the  owner,  but  such 
saving  in  almost  any  engine  would  be  sufficient 
to  cover  a  good  deal  more  than  the  cost  of  a 
test  in  a  short  time  and  the  test  would  show 
any  abnormal  conditions  affecting  adversely  the 
economy  of  the  engine.  Of  course  if  these  tests 
are  made  the  purchaser  will  have  to  pay  for 
them,  either  in  the  first  cost  of  the  engine  or  by 
agreement  to  do  so.  He  can  undoubtedly  well 
afford  to  do  so  in  most  instances  on  account 
of  the  better  operating  engine  that  will  he 
secured. 

It  is  proper  to  mention  at  this  time  another 
matter  regarding  engine  tests  made  under  dif- 
ferent loads  that  seems  to  be  neglected  in  the 
tests  described  in  the  paper  and  is  usually 
ignored  in  tests.  It  should  not  be  forgotten 
that  there  are  two  points  that  it  is  important 
to  know  in  an  engine.  One  is  its  most  eco- 
nomical load,  or.  to  put  it  in  another  way,  the 
load  under  which  an  engine  will  operate  with 
the  lowest  possible  steam  consumption  per 
horse  power  per  hour.  The  second  is  the  max- 
imum load  that  it  will  operate  under  continu- 
ously without  too  great  a  reduction  in  speed. 
The  speed  requirement  Is  of  importance  in  elec- 
tric driving.  The  economy  at  the  "rated  load" 
means  little  or  nothing,  for  the  rated  loads  of 
engines  of  the  same  cylinder  size  and  rotative 
speeds  vary  considerably  with  different  build- 
ers, as  will  be  seen  by  anyone  that  will  take 
the  trouble  to  compare  their  catalogues.  In 
all  steam-consumption  tests  made  at  different 
loads,  the  load  should  be  increased  sufficiently 
above  the  load  of  lowest  steam  consumption 
per  unit  of  power  developed,  as  shown  by  the 
test,  to  determine  what  this  most  economical 
load  is.  This  is  easily  obtained,  as  the  steam 
consumption  per  unit  of  power  developed  in- 
creases with  an  increase  or  decrease  in  load 
above  or  below  that  which  is  the  most  eco- 
nomical one.  Furthermore  the  load  should  be 
increased  up  to  the  maximum  horse  power  of 
the  engine,  not  so  much  to  determine  the  steam 
consumption  as  to  find  out  how  much  work  the 
engine  can  do.  Data  on  the  former  point  are 
useful  in  proportioning  cylinders  and  data  on 
the  latter  enable  one  to  know  in  advance  how 
much  power  can  be  obtained  from  an  engine — 
particularly  useful  information  when  it  is  to 
be  used  in  electric  service.  This  kind  of  data 
on  compound  engines  is  sadly  lacking.  Infor- 
mation upon  both  of  these  points,  not  only 
with  compound  engines  but  engines  of  all 
types,  is  much  more  valuable  than  the  number 
of  pounds  and  fractional  parts  of  a  pound  of 
steam  that  an  engine  uses  in  operating  at 
some  load  much  less  than  the  average  that  it 
Js  designed  for. 


The  Engineering  Legacy  of  Victor  Hugo. 

Years  ago  Victor  Hugo  wrote  in  "Les  Mis6r- 
ables"  a  fanciful  essay  on  the  sewerage  system 
of  Paris.  It  is  a  vivid  literary  work,  and,  even 
in  the  average  poor  translation,  it  pictures  the 
great  conduits  and  their  streams  of  filthy  water 
so  forcibly  that  to-day,  years  after  the  authors 
death,  the  Paris  sewers  are  probably  regarded 
by  most  people  of  moderate  education  as  among 
the  wonders  of  the  world.  In  one  part  of  this 
essay,  to  use  a  name  fitting  such  a  digression 
from  the  story  he  was  telling,  Hugo  bewails  the 
unintelligent  waste  of  the  flood  of  sewage, 
which  was  passing  into  and  polluting  the  Seine 
instead  of  renewing  the  fertility  of  the  fields 
about  the  city.  His  computation  showed  that 
the  authorities  were  stupidly  allowing  fertiliz- 
ing materials  worth  enormous  sums  to  be 
entirely  wasted,  and  his  arraignment  of  such 
a  policy  remains  a  model  of  sarcasm  to  writers 
for  newspapers. 

The  only  unfortunate  feature  of  the  matter 
is  the  fact  that  the  great  Frenchman  was  not 
confining  his  attention  to  actual  conditions  and 
to  scientific  truths,  for  his  seeming  knowledge 
was  as  much  a  fiction  as  the  adventures  of  the 
oppressed  Valjean.  But  such  was  his  convinc- 
ing clearness  of  style  and  so  great  his  skill  in 
the  marshalling  of  alleged  facts,  that  ever  since 
his  time  men  of  letters  have  felt  called  upon  to 
pose  as  authorities  on  sewage  disposal.  Inas- 
much as  a  literary  fellow  reaches  an  audience 
far  larger  than  his  humble  scientific  brother 
can  expect  to  gain,  and  he  tells  his  tale  with 
a  grace  hopeless  of  attainment  when  coupled 
with  mathematical  formulas  and  chemical 
equations,  his  engineering  influence  Is  decidedly 
for  the  bad.  That  this  is  so,  the  following  ex- 
tract from  a  Hugo-inspired  editorial  in  a  Brook- 
lyn paper  of  great  influence  bears  ample  wit- 
ness: "The  truth  is  that  the  present  system  of 
sewering  is  radically  wrong  and  abominably 
wasteful.  We  are  throwing  away  in  the  waste 
of  the  cities  materials  for  which  the  land  may 
one  day  starve;  indeed,  many  acres  of  farm  land 
already  show  the  effect  of  hunger  and  no  longer 
produce  the  crops  they  yielded  to  the  first  till- 
ers. Even  on  the  prairies,  where  it  was  sup- 
posed that  the  soil  would- require  no  fertilizing 
for  a  century  to  come,  the  farmers  are  buying 
hone  dust,  guano  and  the  compounds  of  Bar- 
ren Island,  yet  every  town  is  casting  away  phos- 
phates and  nitrates  that  would  satisfy  the  crav- 
ing of  the  emptiest  soils  and  make  the  brown 
earth  green  again." 

The  lack  of  information  such  a  statement  in- 
dicated is  equalled  only  by  the  evident  good  in- 
tentions of  the  writer,  yet  good  intentions  pro- 
verbially pave  the  place  where  the  spread  of 
such  fairy  tales  puts  the  unfortunate  engineer. 
His  scientific  knowledge  is  placed  at  naught  by 
the  chimera  of  a  French  novelist,  and  one  of 
the  most  difficult  problems  of  municipal  engi- 
neering and  applied  chemistry  is  settled  with 
a  few  strokes  of  a  pen.  The  absurdity  of  the 
statements  in  the  above  quotation  is  evident 
from  the  fact  that  the  investigations  of  Dr. 
Nichols  and  other  eminent  chemists  have  shown 
the  fertilizing  materials  in  a  ton  of  sewage  to 
be  worth  only  from  one  to  four  cents.  It  costs 
four  times  as  much  to  prepare  a  farm  for  sew- 
age irrigation  as  it  does  for  ordinary  agricul- 
tural methods,  and  when  the  land  is  ready  the 
cost  of  management  is  much  raised  by  the  pres- 
ence of  the  sewage,  while  the  returns  are  re- 
stricted by  the  limited  number  of  crops  which 
can  be  profitably  grown  with  sewage  irrigation. 
Except  with  dry  climates  or  very  sandy  soil 
where  the  land  needs  water,  sewage  is  a  hin- 
drance rather  than  an  advantage,  and  If  fer- 
tilizers are  required  the  wisest  course  to  pursue 
Is  to  purchase  thejn  from  manufacturers  who 
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supply  a  material  far  better  for  the  land  than  a 
flood  of  stinking  water.  This  is  truth,  resting 
on  facts  demonstrated  by  able  scientific  Investi- 
gators. The  quotation  from  the  "Brooklyn 
ESagle"  is  merely  graceful,  well-meant  untruth. 
The  evil  effect  oi  such  statements  in  influen- 
tial journals  is  evident  from  the  facts  in  the 
present  case.  The  quotation  is  from  an  article 
attacking  the  system  of  sewage  disposal  de- 
signed for  the  Passaic  River  valley  in  New  Jer- 
sey by  Messrs.  Rudolph  Hering,  Wm.  M.  Brown 
and  J.  J.  R.  Croes.  These  men  have  spent  a 
lifetime  gathering  information  from  all  sources 
which  will  be  of  use  in  solving  just  such  prob- 
lems as  the  drainage  of  this  valley  presents. 
They  have  available  in  their  libraries  all  the 
data  which  the  agricultural  chemists  can  sup- 
ply concerning  the  fertilizing  value  of  sewage, 
and  if  they  decide  from  their  knowledge  and 
experience  that  it  is  better  for  the  taxpayers 
along  the  Passaic  for  the  sewage  of  the  valley 
to  be  discharged  into  New  York  harbor  than  to 
be  spread  overland,  it  is  hardly  in  the  line  of 
good  public  policy  for  their  decision  to  be  so 
oracularly  overturned.  They  are  all  men  of 
international  reputation  for  the  value  of  their 
knowledge  on  the  subject,  and  it  is  not  in  keep- 
ing with  its  usual  sound  sense  for  the  journal 
named  to  question  their  mature  judgment  ko 
flippantly  and  on  such  ridiculous  grounds.  The 
towns  and  cities  in  the  Passaic  Valley  are  al- 
ready in  conflict  over  the  sewerage  system 
recommended  by  these  engineers,  but  the  con- 
troversy is  over  financial  and  not  engineering 
subjects.  The  disposal  of  the  sewage  in  New 
York  Harbor,  as  proposed,  will  cause  no  trouble, 
no  inconvenience,  no  nuisance;  investigations 
of  tidal  flow  and  channels  have  settled  that 
question  and  rendered  needless  any  apprehen- 
sion on  that  score  among  the  people  on  the 
Brooklyn  shore  of  the  harbor.  All  these  facts 
could  have  been  readily  learned  by  the  "Eagle" 
had  it  cared  for  facts. 


The  Use  of  a  Sand  Box  under  the  foot  of  a 
column  which  is  to  be  lowered  slowly  has  been 
proved  to  be  very  old  by  recent  discoveries  in 
Egypt,  mentioned  by  Mr.  Ludwig  Borchardt  in 
the  "Centralblatt  der  Bauverwaltung."  Three 
similar  tombs  were  found  near  the  pyramid  of 
Onnos,  all  dating  from  about  500  B.  C,  and  one 
ready  for  the  interment  of  a  mummy.  It  was 
a  chamber  about  17  feet  long,  9  feet  wide  and 
10  feet  high  to  the  crown  of  the  arched  roof  of 
large  cut  stones,  the  first  stone  arch  of  the  kind 
on  record.  The  sarcophagus  was  in  place  and 
over  it  was  the  heavy  limestone  cover  slab 
which  was  to  be  lowered  when  the  mummy  was 
in  position.  This  stone  was  13  feet  long.  3 
feet  thick  and  just  a  trifle  narrower  than  the 
tomb  chamber.  It  was  upheld  by  six  rough 
pillars  of  inferior  workmanship  to  the  other 
masonry  and  evidently  temporary,  and  had  two 
massive  tenons  on  each  side,  fitting  in  vertical 
slots  or  niches  In  the  walls.  These  niches  were 
carried  down  about  6%  feet  below  the  floor  of 
the  chamber  and  in  them  would  be  placed  sand 
to  support  wooden  posts  on  which,  the  weight 
of  the  slab,  about  17  tons,  would  come  when 
the  temporary  masonry  pillars  were  removed. 
Between  the  two  niches  on  each  side  of  the 
chamber  a  pit  was  excavated  large  enough  to 
hold  a  man,  and  the  niches  had  openings  at 
different  elevations  connecting  with  this  pit. 
When  it  was  time  to  lower  the  stone,  it  would 
only  be  necessary  to  have  a  man  enter  each  pit 
and  open  these  passages  one  after  the  other  In 
order  to  allow  the  sand  to  escape  and  the  tim- 
ber posts  to  settle  slowly.  Such  posts  were 
found  In  the  niches  of  the  two  tombs  contain- 
ing mummies.  When  the  slab  was  in  place  the 
men  could  crawl  over  it  and  thus  leave  the 
chamber. 


Power,  Lighting  and  Heating  at  the  Du  Bois  Shops 
of  the  Buffalo,  Rochester  &  Pittsburg  Ry. 


The  Buffalo,  Rochester  &  Pittsburg  Railway 
has  recently  completed  a  new  colony  of  loco- 
motive shops  at  Du  Bois,  Pa.,  for  which  the 
electric  and  compressed  air  system  of  power 
transmission  was  adopted,  with  power,  light- 
ing, compressed  air  and  heating  all  served  from 
a  central  station.  A  power  plant,  designed  on 
modern  lines,  has  been  provided  for  this  work 
with  underground  tunnels  or  subways  connect- 


power  house  63x93  feet,  an  oflice  and  storehouse 
G0xl20  feet  and  in  addition  to  these  a  30x60- 
foot  oil  house,  a  16-stall  roundhouse  and  a  26x 
140-foot  coal,  coke  and  bar  iron  storage. 

The  power  house  is  of  brick  with  a  steel  truss 
roof,  the  walls  13  inches  thick  with  17-inch 
pilasters.  It  is  of  the  class  with  boiler  and 
engine  rooms  side  by  side,  separated  by  a  12- 
inch  brick  wall;  the  boiler  room  is  37  feet  in 
width  and  the  engine  room  54  feet.  The  engine- 
room  floor  is  as  usual  in  this  type  of  plant  at  a 
higher  level  than  that  of  the  boiler  room  and 
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ing  power  station  and  the  various  buildings. 
For  warming,  the  fan  system  of  circulating 
heated  air  is  used. 

The  Du  Bois  shops,  for  which  32  acres  of 
land  were  available  for  both  shop  plant  and 
yard,  are  planned  to  handle  the  repairs  on  about 
150  locomotives  with  provision  for  expansion 
for  five  years,  or  for  75  engines  final  Increase, 
making  a  total  of  about  17  engines  per  month. 
The  shops  include  a  main  building  134x524 
feet  in  plan,  comprising  the  machine,  boiler  and 
tank  shops,  a  blacksmith  shop  80x142  feet,  the 


a  basement  is  provided  underneath  for  pumps, 
heater  and  incidental  apparatus,  piping  and 
electric  feeders.  The  building  is  connected 
through  the  locomotive  shop  to  the  roundhouse 
by  a  5  feet  x  4  feet  7-inch  brick  and  concrete 
subway,  which  is  drained  to  a  sump  at  the 
roundhouse  end.  A  plan  and  cross-sectional 
elevation  of  the  power  house  and  an  elevation 
of  the  piping  at  one  end  of  the  power  house 
basement  are  given  in  the  accompanying  draw- 
ings. 
The   boiler    equipment    comprises    four    200- 
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ho^^e-power  Stirling  water-tube  boilers,  set  in 
two  batteries,  and  provision  has  been  made  for 
an  additional  200  horse-power  boiler.  The  boil- 
ers are  hand  fired  and  the  coal  is  received  on  a 
trestle  alongside  the  boiler  room  and  delivered 
through  the  wall  by  gravity.  For  draft  a  120- 
foot  brick  stack,  6.5  feet  in  inside  diameter,  is 
provided,  located  outside  the  building.  It 
lests  on  a  concrete  foundation  14.5  feet  square 
and  has  an  outside  diameter  of  14.5  feet,  taper- 
ing with  a  batter  of  14  inch  in  12  inches  to  a 
diameter  of  9  feet  4  inches  at  the  top.  Bach 
boiler  has  a  separate  steam  connection  to  the 
steam  header  with  a  stop  valve  close  to  the 
boiler.  The  header  is  located  overhead  in  the 
boiler  room,  and  branch  pipes  to  the  machinery 
in  the  engine  room  pass  through  the  partition 
wall  into  the  engine  room  with  an  angle  valve 
in  each  case  at  the  header. 

The  equipment  of  the  engine  room  includes 
one  direct-connected  electric  generating  set  of 
125  kilowatts  capacity  for  power  and  day  light- 
ing and  two  belted  generators,  one  for  lighting 
shops  at  night  and  furnishing  such  power  as 
required,  and  the  other  for  yard  and  distant 
lighting  for  which  alternating  current  distribu- 
tion was  adopted.  These  units  are  all  of  the 
Westinghouse  manufacture,  the  direct-con- 
nected set   consisting   of   a  14   and   24xl4-inch 
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heater  can  be  by-passed  when  desired  and  pro- 
vision is  also  made  at  the  heater  for  surplus 
exhaust  steam  to  pass  to  the  atmosphere,  the 
out-board  exhaust  pipe  being  fitted  in  the  usual 
way  with  a  back  pressure  valve  so  that  steam 
is  only  allowed  to  go  to  waste  when  the  supply 
of  it  exceeds  the  demand.  The  boiler  feed,  re- 
turn and  locomotive  wash-out  pumps  are  ar- 
ranged in  line  with  the  feed-water  heater, 
though  not  shown  on  the  drawing.  The  return 
pump  discharges  water  of  condensation  from 
the  heating  system  to  the  feed-water  heater,  the 
condensation  being  delivered  to  a  return  tank 
from  the  subway  mains;  and  the  boiler  feed 
pump  draws  from  the  feed-water  heater  and 
delivers  to  the  boilers.  The  pump  for  supply- 
ing water  to  the  locomotive  shop  for  washing 
out  locomotive  boilers  is  interchangeable  with 
the  boiler  feed  pump.  The  pumps  are  all  of  the 
Worthington  type. 

The  switchboard,  in  the  engine  room,  is  of 
the  Westinghouse  pattern,  of  white  Italian  mar- 
ble, 28  feet  long  and  8  feet  high.  The  panels 
at  one  end  contain  the  controlling  apparatus  for 
the  alternator  with  plunger  switches,  one  per 
phase  and  each  leg  fused  with  porcelain  tubular 
enclosed  fuses  on  the  back  of  the  board.  The 
panels  at  the  other  end  eontain  the  instruments 
and    switches    for    the    motor    feeder    circuits. 
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the  machine  shop,  each  with  a  6-ton  auxiliary 
hoist;  the  cranes  have  a  span  of  68  feet  and  a 
travel  of  520  feet  or  more.  The  main  hoist  has 
a  speed  of  6  feet  per  minute,  the  trolley,  of  100 
feet  per  minute  and  the  bridge,  of  250  feet.  The 
feeders  for  these  motors  as  well  as  the  light- 
ing circuits,  are  controlled  from  a  distributing 
panel  in  the  locomotive  shop. 

The  artificial  illumination  of  the  machine 
shop  is  effected  by  three  rows  of  arc  lamps,  nine 
in  each  row  at  60-foot  centers.  One  of  these  is 
at  the  center  of  the  building  and  the  others  are 
under  the  crane  runways.       In  addition  each 
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compound  engine  and  a  250-volt  125-kilowatt 
eirgine-type  generator  driven  at  280  revolutions 
per  minute.  The  belted  machines  are  each 
driven  by  a  12xll-inch  standard  engine,  the 
direct-current  machine  being  of  75  kilowatts 
capacity,  at  a  speed  of  750  revolutions  per  min- 
ute, and  the  alternating-current  machine  of  65 
kilowatts  capacity,  giving  two-phase  current  at 
2,200  volts  and  7,200  alternations  per  minute  at 
a  speed  of  900  revolutions.^  Besides  the  elec- 
trical machinery  there  is  a  steam  actuated  In- 
gersoIl-Sergeant  air  compressor  with  a  capacity 
of  950  cubic  feet  of  free  air  per  minute.  It  has 
14xl8-inch  duplex  steam  cylinders  and  com- 
pound double-acting  air  cylinders  14%  and  221/4 
xl8  inches  in  size. 

The  exhaust  from  the  steam  machinery  is  col- 
lected by  a  system  of  pipes  running  under  the 
engine  room  floor  in  the  basement,  where  at 
one  end  is  located  a  feed  water  heater  and  va- 
rious pumps,  as  shown  in  an  elevation  referred 
to.  Ordinarily  all  the  steam  is  passed  through 
the  heater,  which  is  a  1,000-horse-power  Coch- 
rane open-type  heater  and  thence  is  carried  in 
a  main  12  inches  in  diameter  to  the  shops 
where    it    can    be    utilized    for    heating.    The 


which  are  ordinarily  fed  from  the  125-kllowatt 
direct-current  generator;  and  in  between  are 
the  panels  for  the  75-kilowatt  direct-current 
machine  and  instruments  for  the  lighting  cir- 
cuits. There  are  two  sets  of  direct-current  bus 
bars,  one  for  light  and  the  other  for  power,  and 
either  generator  may  be  operated  on  either  or 
both,  or  both  machines  on  either  light  or  power. 
The  electric  feeders  encased  in  wrought-iron 
pipes  are  carried  in  the  subway  to  the  build- 
ings, as  explained.  For  power  work  the  group 
system  was  adopted  with  line  shafts  attached 
to  the  roof  trusses  of  the  machine  shop  bays. 
The  shafting  hangers  are  suspended  from 
stringers,  which  were  attached  to  the  trusses  by 
means  of  U-bolts,  to  avoid  weakening  the  truss 
timbers  by  any  boring  or  cutting.  An  accom- 
panying detail  drawing  will  serve  to  show  the 
general  design  of  the  hanger  supports.  The 
line  shafts  are  carried  on  Hyatt  roller  bear- 
ings. Five  motors  drive  the  machine  shop,  the 
largest  of  40  horse-power.  Altogether  there  are 
about  160  horse-power  in  motors  in  the  shops, 
supported  in  general  on  platforms  elevated 
about  6  feet  above  the  floor.  In  addition  there 
are  two  50-ton  Shaw  electric  traveling  cranes  in 


machine  and  bench  has  one  or  more  16-candle- 
power  incandescent  lamps.  In  the  blacksmith 
shop  there  are  three  circuits  for  incandescent 
lamps  and  eight  long-burning  arc  lamps.  Bach 
circuit  has  usually  20  incandescent  lamps,  which 
are  of  the  230-volt  type.  Each  arc  lamp  is  con- 
trolled by  a  separate  switch.  The  outside 
lighting  comprises  three  miles  of  conductor 
with  lamps  spaced  400  feet  apart.  The  lamps 
are  connected  on  three  circuits  of  25  lamps 
each  and  are  of  the  Manhattan  alternating-cur- 
rent series  enclosed  long-burning  type.  The 
alternating  system  also  includes  a  fourth  cir- 
cuit which  feeds  incandescent  lamps  on  104-volt 
circuits  at  distant  points,  transformers  being 
installed  at  the  points  of  use  to  effect  the  re- 
quired drop  in  voltage.  •  The  outside  arc  circuits 
are  connected  in  series  with  a  Manhattan  series 
alternating-current  voltage  regulator. 

Compressed  air  is  used  in  the  hoists  on  the 
various  jib  cranes,  nineteen  of  which  were  built 
by  the  Whitney  Foundry  Bquipment  Company, 
of  Harvey,  111.,  in  the  portable  drills,  riveters, 
hammers  and  jacks;  in  oil  house  for  raising  the 
oil  from  basement  to  the  floor  above;  also  in 
roundhouse  drop  pits.    The  first  floor  of  tie  oil 
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house  has  a  clear  headroom  of  12  feet  10  Inches, 
Is  4  feet  above  the  tracks  and  there  is  an  8-foot 
basement.  The  building  is  divided  into  two 
sections  by  means  of  a  12-inch  firewall.  One 
aection  is  used  as  a  distributing  room  and  con- 
tains shelving  for  the  storing  of  portable  equip- 
ment removed  from  engines.  The  other  section 
is  used  for  storing  oil  and  waste.  The  basement 
contains  the  tanks.  The  oil  flows  from  large 
tanks  to  smaller  tanks  through  a  check  valve, 
and  the  smaller  tanks  are  emptied  by  air  press- 
ure. 

The  method  of  warming  the  buildings  is  in- 
dicated in  the  accompanying  part  plans  of  the 
apparatus  in  the  machine  or  locomotive  shop 
and  of  that  in  the  roundhouse.  The  main  por- 
tion of  the  machine  shop  measures  38  feet  to 
the  roof  truss  and  there  are  two  lateral  exten- 
sions each  measuring  20  feet  to  the  roof  truss. 
The  total  cubic  contents  of  the  building  is  2,- 
410,000  cubic  feet.  Half  way  between  one  end 
and  the  middle  of  the  building,  each  placed  in 
the  same  side  extension,  are  two  duplicate  fan 
units,  these  being  170-inch  three-quarter  hous- 
ing up-blast  Buffalo  steel-plate  fans  of  the  ex- 
hauster tyi)e.  They  have  10-foot  blast  wheels 
direct  connected  to  9%xlO-inch  single  horizontal 
center-crank  Buffalo  engines,  capable  of  driv- 
ing them  at  a  speed  of  175  revolutions  per  min- 
ute. The  speed  at  which  they  are  designed  to 
run  is  150  revolutions  per  minute,  delivering 
59,000  cubic  feet  of  air  per  minute  at  a  pressure 
of  three-quarters  of  an  ounce  per  square  inch. 

E^ch  fan  draws  the  air  through  a  heater  com- 
posed of  eight  sections  of  steam  coils  in  series. 
These  sections  or  coils  consist,  each,  of  two 
staggered  rows  of  1-inch  wrotight-iron  pipe 
screwed  into  the  usual  sectional  oast-iron  base 
or  header.  From  the  fan  the  air  is  blown  di- 
rectly upward  through  a  72-inch  pipe  to  a  point 
above  the  roof  truss  where  the  pipes  divide  into 
two  smaller  branches  each  50  feet  long.  From 
these  branches  the  air  is  blown  through  outlets 
at  a  velocity  of  1,200  feet  per  minute  outward 
in  all  directions  and  downward  at  an  angle  of 
35  degrees.  The  farthest  distance  the  air  is 
blown  is  120  feet.  The  air  supply  is  taken  di- 
rectly from  the  building,  the  assumption  being 
that  sufficient  ventilation  is  provided  by  the 
numerous  windows  and  doors. 

The  steam  used  during  the  day  time  is  en- 
tirely the  exhaust  from  the  fan  engines  and 
that  from  the  engines  in  the  power  house.  A 
grease  extractor  is  placed  in  the  exhaust  pipe 
leading  to  the  heater,  so  that  the  exhaust  steam 
from  either  source  has  first  to  pass  through  the 
extractor  before  reaching  the  heater.  All  the 
condensation  is  returned  to  the  power  house  for 
delivery  to  the  boilers.  The  combined  appara- 
tus is  designed  to  warm  the  building  in  every 
part  to  a  temperature  of  65  degrees  when  the 
outside  temperature  is  15  degrees  below  zero. 

The  scheme  of  air  circulation  is  as  follows. 
The  current  of  heated  air  leaving  the  outlets  at 
a  high  velocity,  but  far  above  the  heads  of  the 
workingmen  spreads  out  and  diffuses,  returning 
by  a  gentle  flow  along  the  floor  from  all  parts 
of  the  shop  toward  the  apparatus.  The  heating 
installation  is  designed  to  produce  a.  20-minute 
air  change,  that  is,  once  in  every  20  minutes 
the  entire  air  in  the  building  is  designed  to 
pass  through  the  heater  and  be  re-distributed. 
The  temperature  of  the  discharge  is  allowed  a 
maximum  of  160  degrees  Fahrenheit. 

The  warming  of  the  roundhouse  is  also  ac- 
complished by  the  hot-blast  system,  the  use  of 
radiating  coils  in  the  pita  being  discarded  on 
the  grounds  of  being  slow  to  heat  up  the  space 
to  be  warmed  and  of  offering  great  inconven- 
ience to  the  men  working  under  the  engine. 
The  roundhouse  has  at  present  16  pits  each  60 
feet  long,  and  its  total  cubic  capacity  is  912,000 
cubic  feet.    The  fan  unit  is  located  just  outside 


the  building  proper.  The  heater  consists  of 
eight  separate  sections  each  7  feet  wide  by  8 
feet  10  inches  high.  The  air  is  exhausted  from 
the  building  through  the  steam  coils  by  means 
of  a  140-inch  three-quarter  housing,  bottom 
horizontal  discharge,  Buffalo  fan,  direct  con- 
nected to  an  8x8-inch  horizontal  center-crank 
Buffalo  engine.  The  blast  wheel  is  99  inches  in 
diameter  and  is  driven  under  ordinary  condi- 
tions at  a  speed  of  200  revolutions  per  minute, 
giving  a  blast  density  of  approximately  %  ounce 
per  square  inch.  The  air  is  conveyed  to  the 
farther  side  of  the  building  at  about  2,000  feet 
per  minute  through  an  underground  brick  duct, 
which  divides  into  two  branches  passing  along 
the  ends  of  the  pits.  From  these  a  15-inch  tile 
branch  enters  at  the  end  of  each  pit,  while  be- 
tween each  pair  of  pits  a  20-inch  tile  branch 
is  carried,  supplying  two  15-inch  branches  blow- 
ing it  at  the  sides  of  the  pits.  A  volume  regu- 
lating damper  is  placed  in  each  branch.  The 
tile  piping  and  brick  ducts  are  laid  in  Port- 
land cement.  The  bottom  of  the  brick  ducts 
has  a  slope  of  %  inch  per  foot  for  drainage  in 
c&Be  of  a  leak,  ^he  heater  also  utilizes  exhaust 
steam,  and  an  oil  separator  is  used  and  the  con- 
densation returned  to  the  power  house. 

The  shops  were  designed  under  the  super- 
vision of  Mr.  R.  H.  Soule,  as  consulting  engi- 
neer, by  Mr.  J.  M.  Floesch,  chief  engineer  of 
the  Buffalo,  Rochester  &  Pittsburg  Railway,  and 
Mr.  C.  E.  Turner,  superintendent  of  motive 
power.  The  details  of  the  mechanical  equip- 
ment were  placed  in  charge  of  Mr.  W.  R.  Mau- 
rer,  chief  draftsman  of  the  motive-power  de- 
partment. The  steel  work  of  the  buildings  was 
furnished  by  the  American  Bridge  Company; 
the  brick  work  by  Mr.  Hiram  H.  Edgerton,  of 
Rochester,  N.  Y.;  the  piping  by  Messrs.  Howe 
&  Bassett,  of  Rochester;  the  electric  wiring  by 
the  Higgins-Almstead  Company,  of  Rochester: 
and  the  heating  apparatus,  together  with  an  ex- 
tensive installation  of  down-draft  forges  for  the 
blacksmith  shop,  was  designed  and  installed  by 
the  Buffalo  Forge  Company,  of  Buffalo. 

The  Steam  Plant  of  the  Carpenter  Steel  Company, 
Reading,  Pa. 


About  a  year  ago  the  Carpenter  Steel  Com- 
pany built  at  Reading,  Pa.,  a  1,200-horse-power 
steam  plant  to  run  two  rolling  mill  engines,  to 
supply  water  under  pressure  for  several  hy- 
draulic rams  and  presses  and  to  provide  for 
other  necessities  about  the  plant.  The  com- 
pany's property  borders  the  Schuylkill  River 
where  that  stream  is  utilized  as  a  portion  of 
the  Schuylkill  Navigation  Company's  canal, 
and  occupies  a  bluff  about  25  feet  above  the 
tow  path.  The  steam  plant  was  located  on  the 
bank  of  the  river  so  that  the  water  could  be 
availed  of  for  condensing  purposes  and  the 
rocky  bank  was  blasted  away  to  make  room 
for  the  building.  Vertical  boilers  were  in- 
stalled, so  that  comparatively  little  ground  area 
was  required  for  the  steam  plant,  and  al- 
though the  building  was  carried  upward  suffi- 
ciently high  to  permit  the  withdrawal  of  boiler 
tubes,  the  building  from  the  general  ground 
level  of  the  steel  works  appears  to  be  quite 
low.  The  railroad  tracks  being  at  the  works' 
level,  the  provision  of  coal  bunkers  was  com- 
paratively easy  to  make.  In  connection  with 
the  collection  of  steam  from  the  boilers  and 
the  delivery  of  feed  water  to  them,  an  Inter- 
esting system  of  piping  has  been  evolved. 

The  boiler  house  is  38x56  feet  in  plan  and 
is  of  brick  construction  with  a  steel  truss  roof 
carrying  a  monitor  53  feet  above  the  boiler 
room  floor  and  with  windows  on  all  sides.  Six 
hollers  are  at  present  in  place,  but  as  indicated 
In  the  accompanying  plans,  the  building  can 
be    extended    from    one    end    and    additional 


boilers  added.  The  various  pumps  are  placed 
in  a  separate  room  adjoining  the  boiler  room 
at  the  floor  level  of  the  latter,  but  the  pump 
room  does  not  extend  above  the  yard  level. 
Its  roof  supports  the  yard  and  consists  of  ex- 
panded-metal  concrete  arches  designed  to  carry 
500  pounds  per  square  foot.  The  coal  pockets 
are  located  along  the  inner  wall  of  the  boiler 
house,  between  that  wall  and  a  substantial  re- 
taining wall  supporting  the  yard.  There  are 
three  pockets,  one  for  each  pair  of  boilers, 
and  they  are  provided  with  bottoms  floored 
with  concrete  and  sloped  to  deliver  through 
openings  in  the  boiler  house  wall,  one  opening 
opposite  each  boiler.  The  coal  cars  are  run 
over  the  pockets  and  dump  directly  into  them, 
their  total  capacity  being  about  125  tons. 

The  boilers  are  of  the  Manning  type,  built 
by  The  Bigelow  Company,  of  New  Haven. 
Conn.  Each  is  74  inches  in  diameter  and  24  feet 
9  inches  high,  and  is  rated  at  250  horse-power. 
In  each  boiler  there  are  284  tubes  2%  inches  in 
diameter  and  15  feet  long,  and  a  furnace  84 
inches  in  inside  diameter.  The  total  heating 
surface  in  tubes  in  each  boiler  is  2,030  square 
feet  and  the  total  water  and  superheating  sur- 
face, 2,888  square  feet.  The  boilers  are  hand 
flred  and  bituminous  coal  is  used;  150  pounds 
steam  pressure  is  ordinarily  carried.  Each 
pair  of  boilers  is  served  by  a  single  self-sup- 
porting steel  stack,  6  feet  In  diameter  and  65 
feet  high,  bringing  the  top  about  75  feet  above 
the  grates.  The  area  of  each  boiler  smoke 
outlet  from  the  boiler  is  8  square  feet,  while 
the  gross  area  of  the  stack  is  19  square  feet. 
The  stack  rests  on  a  cast-iron  ring  base  plate 
and  is  provided  at  that  point  with  a  6x4x14- 
inch  stiffening  angle  bar  riveted  to  the  inside. 
The  anchor  bolts,  of  which  there  are  four,  in 
each  case,  pull  at  their  bottom  against  a  grill- 
age of  four  20-pound  channel  bars. 

Each  boiler  has  a  7-inch  steam  outlet  and 
the  7-inch  pipe  is  turned  upward  in  a  long 
sweeping  curve  to  a  16-inch  header,  into  which 
it  enters  at  the  bottom.  Each  boiler  connec- 
tion has  two  stop  valves,  one  at  the  boiler  and 
the  other  at  the  header  and  between  the  first 
valve  and  the  boiler  outlet  is  a  safety  valve. 
While  the  use  of  two  valves  tends  toward  a 
doubly  tight  connection  between  boiler  and 
header,  the  valve  at  the  boiler  is  provided  with 
a  drain,  in  case  water  should  collect  above  it. 
Expansion  of  the  header  is  allowed  for  by  the 
sweep  connections,  and  the  header  being  nearly 
12  feet  above  the  general  yard  grade  was  con- 
tinued horizontally  into  the  mill,  as  a  main 
for  the  supply  of  the  steam  engines,  pitching 
slightly,  however,  to  provide  for  a  flow  of  the 
condensation  occurring  within  it  In  the  direc- 
tion of  steam  flow.  The  pipe  joints  were  made 
with  Merwith  metallic  gaskets. 

For  the  supply  of  the  pumps  a  7-inch  pipe 
taps  the  header  In  the  boiler  room.  It  starts 
in  a  long  upward  sweep  from  the  top  of  the 
header  before  dropping  to  the  pumps,  to  avoid 
carrying  water  to  their  steam  cylinders,  it 
being  undesirable  to  attempt  to  make  this  con- 
nection in  the  outside  run  of  the  header  be- 
tween boiler  house  and  mill  building,  and  to 
allow  furthermore  of  cutting  out  the  steam 
main  to  the  engines  without  shutting  off  the 
supply  to  the  pump  room.  In  the  case  of  the 
steam  engines,  De  Rycke  separators  are  in- 
serted in  the  branch  live  steam  supply  pipes. 

The  pumping  equipment  consists  of  a  Blake 
twin  pump  and  jet  condenser,  two  boiler  feed 
pumps,  a  tank  pump,  a  pressure  pump  and 
two  heaters  in  connection  with  the  utilization 
of  exhaust  steam  for  heating  the  feed  water. 
The  primary  heater  is  located  at  the  entrance 
of  the  exhaust  main  into  the  pump  room  and 
is  of  the  National  type.  The  condenser  em- 
ploys a  12x30xl8-lnch  twin  vertical  air  pomp. 
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The  pump  draws  from  a  well  built  below  the 
pump  room  and  filled  by  a  14-inch  pipe  I'rom 
the  river.  Both  injection  and  delivery  pipes 
of  the  condenser  are  14  inches  in  diameter. 

For  the  delivery  of  feed  water,  there  is,  as 
stated,  a  duplicate  installation  of  feed  pumps, 
and  there  are  also  a  pair  of  Eynon  &  Korting 
injectors  in  the  pump  room,  as  a  relay  to  the 
pumps.  The  pumps  are  arranged  so  that 
either  one  may  draw  from  the  auxiliary  feed- 
water  heater,  which  is  of  the  open  type,  and 
then  deliver  to  the  boiler  feed  main,  while  the 
oth.er  draws  what  fresh  feed  water  is  neces- 
sary from  the  condenser  Injection  pipe  and 
pumps  it  either  through  or  around  the  primary 
heater,  according  as  to  whether  that  heater 
is  in   commission  or  not,  and  thence   into  the 


off  the  individual  boiler  supplies  to  provide 
for  expansion  and  contraction  is  Indicated  In 
the  accompanying  drawings. 

The  tank  pump  has  a  separate  suction  from 
the  intake  well  and  delivers  to  a  12,000-galloa 
tank  in  the  mill  building  50  feet  above  the 
floor  line,  for  cooling  purposes.  When  the  in- 
jectors for  boiler  feeding  are  used,  the  water 
is  taken  from  the  delivery  pipe  of  the  tank 
pump.  The  pressure  system  for  different 
rams  and  presses  likewise  takes  its  suction 
from  the  delivery  of  the  tank  pump.  The  boiler 
feed  pumps  are  10x7x10  inches  in  cylinder  di- 
mensions and  the  tank  pump,  10x8%xlO  inches, 
all  of  the  Barr  make;  and  the  pressure  pump 
is  a  Buffalo  7%x4x8-ineh  pump,  and  is  con- 
trolled by  a  governor  to  maintain  a  pressure  of 
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in  connection  with  the  use  of  compressed  air 
in  railroad  shops,  mines,  etc.,  where  com- 
pressed air  is  extensively  used. 

A  small  2-horse-power  vertical  engine  with 
a  shaft  governor  was  used  as  the  motor.  The 
compressed  air  coming  from  the  compressor 
was  first  passed  through  a  meter,  and  then 
before  being  admitted  to  the  engine  was 
passed  through  a  reheater. 

The  amount  of  air  used  in  each  run  was  re- 
corded by  the  meter,  which  was  furnished  for 
the  test  by  the  Equitable  Meter  Company  of 
Pittsburg.  The  meter  was  especially  designed 
to  withstand  high  pressures  and  the  air  passed 
through  it  at  the  temperature  of  the  atmos- 
phere. The  meter  was  calibrated  for  the  press- 
ures used  in  the  experiments,  before  and  after 
the  runs  were  made,  and  the  meter  readings 
were  then  corrected  from  this  calibration. 

The  reheater  was  constructed  of  three  lengths 
of  114-inch  wrought-iron  pipe,  which  waa  sur- 
rounded by  an  outer  casing  of  6-lnch  pipe. 
Th'is  casing  was  also  covered  with  an  asbestos 
non-conducting  covering  to  prevent  the  escape 
of  heat.  Gas  was  used  as  the  fuel,  and  was 
burned  in  a  burner  placed  at  the  base  of  the 
reheater.  Gas  was  selected  on  account  of  the 
ease  with  which  the  supply  of  heat  could  be 
governed.  A  gas  meter  recorded  the  amount 
of  gas  used  in  each  run,  so  that  the  amount  of 
heat  supplied  to  the  reheater  could  be  easily 
computed  when  the  heat  value  per  cubic  foot 
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open  heater,  from  which  it  is  taken  by  the 
pump  mentioned  and  passed  into  the  boiler 
feed  main.  The  open  heater  is  of  the  Coch- 
rane type  built  by  the  Harrison  Safety  Boiler 
Works,  of  Philadelphia,  and  has  a  rating  of 
2,000  horse-power. 

The  feed  water  being  drawn  from  the  in- 
jection pipe  is  thus  obtained  from  the  river, 
and  it  was  found  that  a  water  purifying  plant 
would  be  desirable.  For  this  work,  duplicate 
installation  of  the  Bachman  purification  sys- 
tem, controlled  by  Messrs.  D.  W.  and  R.  P. 
Patterson,  of  Philadelphia,  was  made  in  the 
boiler  room,  occupying  the  spaces  between  the 
chimney  bases.  The  feed  water  on  the  way  to 
the  boilers  is  passed  through  this  apparatus, 
which  comprises  two  filters  and  four  chemi- 
cal tanks.  The  feed  main  extends  across  the 
fronts  of  the  boilers  and  the  manner  of  taking 


300  pounds  for  the  hydraulic  system,  which  in- 
cludes a  weighted  accumulator. 

The  plant  was  designed  by  the  E.  G.  Spils- 
bury  Engineering  Company,  of  New  York 
City,  the  details  of  the  work  being  laid  out 
by  Mr.  George  A.  Mayland,  of  that  company. 


Economy  Derived  From  Reheating  Compressed 
Air. 


The  following  is  an  account,  reprinted  from 
the  "American  Engineer,"  of  tests  performed 
by  Messrs.  W.  G.  Edniondson  and  E.  L.  Walk- 
er, students  in  the  Railway  Engineering  De- 
partment of  Cornell  University,  to  ascertain 
the  magnitude  of  the  gain  derived  from  re- 
heating compressed  air  for  use  in  small  mo- 
tors, with  the  idea  that  some  such  method 
could   be  advantageously  put  into  application 


and  the  number  of  cubic  feet  of  gas  supplied 
per  hour  were  known.  The  engine  was 
equipped  with  a  prony  brake,  and  an  indicator 
was  attached  to  the  cylinder,  which  allowed 
both  the  brake-horse-power  and  the  indicated- 
horse-power  to  be  computed.  In  every  case 
the  temperature  of  the  air  was  taken  at  the 
meter,  and  again  after  it  had  passed  through 
the  reheater,  at  a  point  as  near  to  its  entrance 
to  the  engine  as  possible. 

In  conducting  the  experiments  three  series 
of  runs  were  taken  as  follows:  Series  I. — In 
which  six  runs  were  made,  all  at  about  57 
pounds  gauge  pressure,  while  the  temperature 
of  the  air  entering  the  engine  was  varied  from 
60  degrees  Fahr.  to  401  degrees.  Series  II. — 
In  which  five  runs  were  made,  all  at  about  82 
pounds  gauge  pressure,  while  the  temperature 
of  the  air  entering  the  engine  was  varied  from 
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60  degrees  to  395  degrees.  Series  III. — In 
which  two  runs  were  made,  at  about  77  pounds 
gauge  pressure,  and  the  temperature  of  the  en- 
tering air  42  degrees  and  266  degrees  respec- 
tively. 

The  average  results  from  each  run  were  then 
taken  from  the  log  of  each  run  and  are  shown 
on  the  general  result  sheets,  one  of  which  is 
reproduced.  The  tests  were  performed  during 
the  month  of  April,  19u2,  in  the  Mechanical 
Laboratory  of  Sibley  College,  Cornell  Univer- 
sity. The  term  cubic  feet  of  free  air  is  used 
to  represent  the  volume  of  air  at  standard 
conditions,  which  are  taken  in  this  case  to 
be  at  a  pressure  of  14.7  pounds  absolute,  and 
at  a  temperature  of  60  degrees  Fahr. 

Results  and  Conclusions. — The  net  gain  in 
economy  obtained  with  the  lower  pressure  was 
3S.4  per  cent.,  while  with  the  higher  pressure 
it  was  but  31.7  per  cent  under  the  same  con- 
ditions. In  other  words,  a  reduction  of  31  to 
3S  per  cent  in  the  cost  of  the  production  of 


ing,  as  well  as  by  the  use  of  different  working 
pressures.  Of  the  three  different  series  of 
runs  taken,  the  one  employing  the  lowest 
pressure  (B6  pounds)  seemed  to  give  the  most 
efficient  results. 

It  was  not  considered  advisable  with  the  en- 
gine to  raise  the  temperature  of  the  entering 
air  much  above  400  degrees,  on  account  of  the 
bad  effect  it  would  have  on  the  packing  in  the 
valve  rod  and  piston  rod  glands,  and  also  on 
the  lubricant;  however,  a  much  higher  tem- 
perature could  have  been  attained  with  the  re- 
heater  used. 

Although  the  economy  derived  from  the  ap- 
plication of  heat  to  the  air  may  result  from 
the  increased  volume,  the  experimenters  were 
led  to  believe  that  the  high  results  obtained 
are  due  partly  to  other  changes  of  condition  tn 
the  working  of  the  engine,  resulting  from  the 
higher  temperatures.  By  reheating  the  air  the 
engine  is  relieved  from  the  difficulties  due  to 
freezing  of  the  moisture  in  the  exhaust  pass- 


about  56  pounds,  it  is  seen  that  a  saving  of 
44. G  per  cent,  of  the  air  used  cold  was  ef- 
fected by  reheating  it  from  the  temperature 
of  59  degrees  to  401  degrees.  With  Series  II. 
and  III.,  in  which  higher  piessures  were  used, 
the  gain  was  not  Quite  as  much. 

Referring  to  the  results  obtained  in  Series 
I.,  the  maximum  gain  in  air  saved  with  the 
highest  temperature  is  44  per  cent,  of  the 
amount  of  cold  air  required  to  produce  the 
same  amount  of  power,  which  indicates  that 
the  power  derived  from  the  same  weight  of 
air  would  be  increased  about  78  per  cent,  by 
reheating  it  from  60  degrees  to  400  degrees. 
In  other  words,  a  compressor  which  is  able  to 
supply  100  horse-power  at  the  motor  with  cold 
air  could  be  made  to  supply  178  horse-power  by 
the  use  of  reheaters.  As  the  increase  in  vol- 
ume obtained  by  raising  the  temperature  of  the 
air  for  this  amount  is  only  65.3  per  cent,  it 
will  be  observed  that  the  increased  saving  must 
be  due  partly  to  the  more  favorable  conditions 
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Figure  1. 

compressed  air  for  a  plant  by  reheating  the  air 
from  60  to  400  degrees  Fahr.  before  using  it. 

The  curves  in  Figure  3  illustrate  how  the 
c-conomy  is  raised  by  increasing  the  tempera- 
ture. It  is  seen  that  the  increase  in  economy 
is  gradually  lessened  after  the  temperature 
reaches  about  300  degrees.     By  continuing  the 
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FlQUBE    2. 

ages  and  the  choking  up  of  the  valve.  It  was 
noticed  that  as  the  temperature  of  the  air  was 
raised  while  the  pressure  remained  constant, 
the  speed  of  the  engine  was  increased,  the  cut- 
off was  made  shorter,  and  in  general  the  op- 
eration of  the  engine  was  rendered  much 
smoother. 


Gekebai,  Results 

No.  of  run 1 

Duration,  hr 1 

Air  pressure  at  engine,  lbs 66 

Temperatures,  deg.  V. : 

Afr  at   meter 51.2 

Air  at  engine , 69 

Air  at  exliaust 7 

Room   4g 

Heater  flue 

Air,  cu.  ft.  pe*  hr 377 

Co.  ft.  per  hr.  standard 1,877 

Air.  lbs.  per  hr 143  5 

B.  T.  U.  absorbed  per  hr 2,650 

Gas.  cu.  ft.  per  hr 

Efficiency  of  reheater,  per  cent ... 

Cut  off.  per  cent 66 

Expansion  ratio I.79 

Temperature  range 52 

Rerolutions  per  min 330.5 

BH-P 829 

I.  n.  1* .909 

Mechanical  efflclener,  per  cent 69  2 

Free  air  per  B.  H.  P.  per  hr 3.030 

Air  saved,  per  cent ... 
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63.8 

56 

57 

57 

86.8 

86.3 

79.1 

81.5 

74.3 

176.5 

256 

306 

348 

401 

87.6 

147 

177 

198 

236 

79 

83 

78 

76 

70 

220 

309 

352 

421 

323.4 

303.4 

274.4 

252.6 

238 

1,445 

1,367 

1,295 

1,204 

1,150 

110.4 

104.4 

99.0 

92.2 

87.8 

2,350 

4,210 

5,340 

5,840 

0,820 

8.7 

15.7 

21.4 

28 

51 

50.6 

47.1 

45.9 

36.5 

35 

32.2 

29.4 

28 

2.74 

2.86 

3.11 

3.40 

8.57 

88.9 

109 

129 

150 

165 

363 

375 

378.9 

381.5 

357.5 

.693 

.717 

.724 

.727 

.682 

.976 

.945 

.956 

.910 

.860 

71 

75.9 

75.6 

79.9 

79.3 

2,085 

1,901 

1,790 

1,058 

1,688 

31.2 

37.3 

40.9 

45.3 

44.6 

curve  it  would  Indicate  that  the  point  would 
soon  be  reached  where  an  increase  in  the  tem- 
perature would  not  cause  any  further  increase 
in  economy,  this  point  being  reached  at  about 
450  degrees. 

The  results  obtained  in  these  experiments 
afford  a  very  interesting  comparison  of  the  ef- 
fects produced  by  different  degrees  of  reheat- 


By  referring  to  the  curves  in  Figure  1  it  Is 
seen  that  the  decrease  in  consumption  of  air 
is  in  almost  direct  proportion  to  the  increase 
in  temperature,  until  the  higher  temperatures 
are  reached,  when  the  decrease  becomes  more 
gradual,  and  finally  ceases  when  the  tempera- 
ture is  raised  above  the  limit  of  practicability. 
In   Series    I.,   which    employed   a   pressure   of 
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PiGTJKE   3. 

that  the  heated  air  provides  for  the  engine  to 
operate  under. 

The  percentages  of  gain  given  in  the  results 
refer  to  the  brake-horse-power,  and  the  in- 
creased mechanical  efficiency  caused  by  the 
use  of  heated  air  must  have  a  considerable 
effect  upon  the  results.  The  Increase  in  me- 
chanical efficiency  is  shown  by  the  curves  in 
Figure  2. 

Three  important  points  are  secured  by  the 
use  of  a  reheater,  viz.:  (1)  absence  of  freez- 
ing, (2)  reduced  cost  of  plant  throughout,  and 
(3)  great  increase  in  permanent  economy. 


Sewage  Purification  Experiments  at  York, 
England. 

The  subject  of  sewage  disposal  was  very 
carefully  investigated  at  York,  England,  during 
the  last  few  years  under  the  direction  of  the 
city  engineer,  Mr.  Alfred  Creer,  M.  Inst.  C.  E., 
whose  elaborate  report  on  the  subject  will  be 
reviewed  in  the  following  notes.  In  conse- 
quence of  complaints  from  the  West  Riding 
Rivers  Board  as  to  the  unsatisfactory  character 
of  the  effluent  turned  into  the  Ouse  River  from 
the  chemical  precipitation  works  at  Naburn, 
investigations  were  begun  to  determine  the 
feasibility  of  a  further  purification  by  passing 
the  effluent  over  land.  Trial  holes  were  opened 
in  various  parts  of  the  18  acres  available,  but 
it  soon  became  evident  that  the  land  was  most 
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unsuitable  for  such  a  purpose  and  that  if  it  was 
used  for  sewage  treatment  the  result  would 
probably  lead  to  a  more  serious  nuisance  than 
that  arising  from  the  discharge  of  the  effluent 
from  the  precipitation  worlis  directly  into  the 
river. 

After  about  a  year's  negotiations  it  was  de- 
cided in  the  fall  of  1898  to  lay  out  experimental 
worlis  with  the  view  of  "obtaining  reliable  data 
as  to  the  effects  of  the  various  methods  of 
treatment."  The  original  plan  included  experi- 
ments with  filtration  on  prepared  land,  with 
artificial  filters  and  with  a  closed  septic  tank; 
but  further  experiments  were  suggested  from 
time  to  time  and  were  carried  into  eitect.  The 
following  is  a  list  of  the  experiments  made: 
(1)  Treatment  of  sewage  by  covered  septic 
tank  and  single  contact;  (2)  treatment  by 
double  contact  bacteria  beds;  (3)  treatment  by 
a  "ladder"  filter;  (4)  treatment  by  open  septic 
tank  and  continuous  filtration;  (5)  treatment 
by  open  septic  tank  and  double  contact  beds; 
(6)  treatment  of  filtrate  from  experiment  No.  1 
through  prepared  land;  (7)  treatment  of  sew- 
age by  open  septic  tank  and  intermittent  gravel 
filter. 

For  a  proper  understanding  of  the  conditions, 
it  should  be  stated  that  the  sewage  of  the  city 
gravitates  to  the  pumping  station  at  Fulford, 
where  it  passes  through  coarse  screens  and  is 
then  pumped  to  the  disposal  works  at  Naburn. 
For  some  years  after  the  opening  of  the  works 
it  was  found  necessary  to  remove  by  hand 
large  quantities  of  sand  that  accumulated  in 
the  reservoirs  or  pump  culverts  directly  under 
the  engine  house.  Since  November,  1899,  how- 
ever, no  such  removal  has  been  necessary, 
everything  passing  the  coarse  screens  being 
carried  to  the  disposal  works.  The  sewage 
when  delivered  at  Naburn  was  therefore  very 
much  worse  to  deal  with  during  the  experi- 
ments than  it  was  when  the  sand  was  to  a  large 
extent  deposited  at  Fulford. 

For  the  purpose  of  these  experiments  a  15- 
inch  pipe  was  laid  from  the  sewage  channel 
along  the  side  of  the  precipitation  tanks  to  a 
gauge  chamber  where  sluice  valves  and  gauges 
were  fixed  to  control  and  measure  the  quantity 
treated.  Under  normal  conditions  the  sewage 
occupies  about  five  hours  in  flowing  from  the 
center  of  the  city  to  the  disposal  works.  To 
insure  fair  average  samples  of  the  sewage 
being  obtained  for  analysis,  portions  were  taken 
every  half  hour  for  ten  or  twelve  hours,  gen- 
erally from  8  A.  M.  to  8  P.  M.  These  were  put 
Into  a  bucket  and  well  mixed  before  being  sent 
to  the  analyst.  Samples  of  the  effluent  from 
the  continuous  filter  were  obtained  in  a  similar 
way,  representing  the  flow  over  a  lengthened 
period. 

The  provisional  standard  of  purification  fixed 
by  the  West  Riding  Rivers  Board,  with  which 
the  results  obtained  were  compared,  is  one 
grain  per  imperial  gallon  of  oxygen  absorbed, 
and  one-tenth  of  a  grain  per  imperial  gallon  of 
albuminoid  ammonia,  which  are  equivalent  in 
parts  per  100,000  to  1.429  and  0.143  respectively. 

Experiment  No.  1.  Covered  Septic  Tank  and 
Single  Contact  Bed. — The  tank  was  of  concrete, 
of  48.000  U.  S.  gallons  capacity,  and  as  nearly 
airtight  as  possible.  The  sewage  entered  by 
three  inlets  3  feet  below  the  surface,  and  was 
withdrawn  at  the  same  level.  The  four  con- 
tact beds  were  each  40x20x3  feet  deep,  with 
floors  of  concrete  and  sides  and  division  walls 
of  sod  backed  with  clay  puddle.  Later,  how- 
ever, owing  to  the  ravages  of  moles,  the  sod 
walls  were  removed  and  the  sides  lined  with 
brickwork,  the  filters  being  reduced  to  half 
their  original  area.  The  material  for  filling 
the  beds  was  clinker,  cinder  and  coke.  It  was 
graded  from  %  to  1  ^4  inches  and  put  in  in  three 


layers,  the  larger  material  being  at  the  bottom. 
It  is  stated  that  in  all  the  experiments  very 
little  of  the  filtering  material  was  of  a  quality 
best  suited  for  the  purpose;  much  of  it  was  in- 
sufliciently  burned,  with  the  result  that  it 
soon  became  disintegrated  and  was  partly 
washed  out  with  the  filtrate. 

In  this  first  experiment  the  gauge  was  set  so 
as  to  allow  a  flow  into  the  tank  at  a  rate  of 
from  15,600  to  48,000  gallons  per  day,  giving 
a  stay  in  the  tank  of  from  one  to  three  days. 
The  beds  were  worked  in  cycles  varying  from 
8  to  12  hours.  For  the  8-hour  cycle,  two  hours 
were  occupied  in  filling,  two  in  standing  full 
and  the  remainder  in  emptying  and  standing 
empty.  For  the  12-hour  cycle  the  time  of  filling 
was  extended  to  three  hours.  When  the  work- 
ing arrangement  permitted,  each  bed  was  given 
a  week's  rest  in  rotation,  that  is,  once  in  four 
weeks.  The  best  results  were  obtained  with 
a  cycle  arranged  as  follows:  Filling,  1% 
hours;  standing  full,  2  hours;  emptying  and 
and  standing  empty,   4i/^   hours. 

At  first  one  of  the  contact  beds  was  used  for 
a  few  weeks  with  the  effluent  from  the  chemical 
precipitation  tanks.  This  had  already  been 
purified  to  the  extent  of  about  56  per  cent,  be- 
fore passing  into  the  contact  bed.  The  total 
purification  obtained  was  from  85  to  90  per 
cent.  However,  as  the  object  of  the  experi- 
ments was  to  determine  the  advantage  of  bac- 
terial methods  over  chemical  treatment,  this 
arrangement  was  discontinued. 

For  the  first  period  of  working,  from  April 
24,  1899,  when  the  experiment  was  begun,  till 
October  28,  1900,  the  area  of  the  contact  bed 
was  3551^  square  yards,  and  the  average  rate 
at  which  the  sewage  was  passed  through,  in- 
cluding rests,  was  249,100  IT.  S.  gallons  per  acre 
per  day.  For  the  second  period,  from  Decem- 
ber 10,  1900,  to  August  31,  1901,  the  area  of 
beds  was  177%  square  yards,  and  the  rate  was 
705,900  gallons  per  acre  per  day.  The  total 
quantity  of  sewage  passed  through  the  beds 
up  to  August  31,  1901,  was  about  17%  million 
U.  S.  gallons,  and  it  is  stated  that  the  maximum 
depth  of  deposit  at  that  time  was  14  inches. 

In  the  analyses  of  the  effluent,  slight  traces 
of  calcium  nitrate  were  observed  on  only  two 
occasions.  The  free  ammonia  was  reduced 
from  an  average  of  4.16  parts  per  100,000  to 
2.43.  The  purification  in  parts  per  100,000 
effected  is  shown  by  the  following  table,  seven 
values  being  given  in  the  report  for  each  pe- 
riod: 

First  Period. 

Alb.  ammonia.  Oxygen  absorbed. 

Sewage.      Effluent.  Sewage.  Effluent. 

Max 0.70              0.3T  4.78              1.57 

MIn 0.30              0.16  2.31              0.67 

Avge 0.54              0.27  3.52              1.15 

Second  Period. 

Max 1.35              0.30  7.96              2.87 

Mln 0.36              0.04  1.74              1.04 

Avge 0.72              0.18  4.29              1.54 

The  results  of  this  experiment  were  dis- 
tinctly disappointing  in  view  of  the  success  of 
the  system  in  other  places;  and  Mr.  Creer  was 
unable  to  account  for  its  failure.  He  states  that 
everything  possible  was  done  with  the  means 
at  his  disposal  to  make  the  experiment  a  suc- 
cess. 

Experiment  No.  2.  DouMe  Contact  Beds. — 
These  beds  were  90x30  feet  in  size  and  2  feet  9 
inches  deep,  and  were  placed  at  different  levels 
so  that  the  entire  contents  of  No.  1  could  be  dis- 
charged directly  onto  No.  2.  The  floors  were  of 
concrete  and  the  walls  of  sod  backed  with  clay 
puddle.  The  filling  material  was  the  same  as 
that  used  in  the  previous  experiment,  but  in 
No.  1  it  was  larger,  being  1%  to  3  inches  in 
size,  the  coarser  material  on  top.  In  bed  No.  2 
the  size  of  the  material  was  %  to  %  inch. 
These  beds  were  filled  once  in  eight  hours  ex- 
cept on  Saturday,  when  they  were  filled  only 


once,  and  Sunday,  when  they  remained  empty 
all  day. 

This  experiment  was  a  far  more  severe  test 
than  the  one  preceding  it.  The  raw  sewage 
was  run  directly  onto  contact  bed  No.  1,  with 
no  attempt  at  preliminary  sedimentation.  In 
order  to  fill  the  bed  in  the  shortest  possible 
time  (about  one  hour),  the  flow  through  the 
15-inch  pipe  leading  from  the  sewage  channel 
was  for  one  hour  in  every  eight  increased  from 
34  to  about  240  gallons  per  minute.  As  a  con- 
sequence, every  time  the  sluice  to  this  bed  was 
opened,  large  quantities  of  sludge  that  had  been 
deposited  in  the  pipe  during  the  slow  flow 
were  washed  out  onto  the  surface  of  the  bed. 
Under  these  circumstances  it  is  not  surprising 
to  find  that  the  liquid  capacity  of  bed  No.  1 
was  rapidly  reduced,  though  a  marked  restora- 
tion resulted  from  periods  of  rest. 

The  total  capacity  of  the  basin  was  55,200  U. 
S.  gallons.  On  June  13,  1899,  after  the  clinker 
had  been  put  in  and  the  bed  filled  with  sewage 
a  few  times,  the  liquid  capacity  was  22,260  gal- 
lons, or  about  43  per  cent,  of  the  gross  contents. 
On  September  11,  after  about  90  days'  use,  the 
capacity  was  reduced  to  11,160  gallons,  about 
half  what  it  was  before.  As  a  result  of  14  days' 
rest  the  capacity  had  increased  to  16,380  gal- 
lons and  after  42  days'  use  had  become  reduced 
again  to  11,520  gallons.  Subsequent  tests 
showed  the  absolute  necessity  of  frequent  pe- 
riods of  rest.  On  several  occasions  the  sur- 
face of  the  bed  had  to  be  forked  up,  and  twice 
dried  sludge  to  the  extent  of  a  cartload  had  to 
be  removed  from  the  surface.  In  no  case  did 
the  liquid  capacity  of  the  bed  become  reduced 
to  below  10,800  gallons,  owing  probably  to  the 
bed  being  allowed  to  rest  every  Saturday  after- 
noon and  Sunday.  It  was  twice  necessary  to 
put  additional  clinker  on  bed  No.  1,  owing  to 
the  settlement  and  disintegration  of  the  mater- 
ial. No  appreciable  reduction  in  the  liquid  ca- 
pacity of  bed  No.  2  was  observed  during  the 
experiment. 

During  the  time  these  beds  were  in  use,  from 

June    13,    1899,   to    October,    1900,    there    were 

passed   through  them   11,138,900  U.   S.   gallons 

of  sewage,  the  rate,  including  rests,  being  about 

183,500  gallons  per  acre  per  day.    A  summary 

of  the  nine  analyses  given  in  the  report  is  as 

follows,  values  being  given  in  parts  per  100,000: 

Alb.  ammonia.  Oxygen  absorbed. 

Seyage.      Effluent.  Sewage.       Effluent. 

Max 0.70  0.21  4.78  0.96 

Mln 0.30  0.10  2.31  0.33 

Avge 0.52  0.145  3.34  0.64 

It  will  be  seen  that  in  both  cases  the  averages 
were  practically  within  the  provisional  stan- 
dard of  the  West  Riding  Rivers  Board,  al- 
though in  the  albuminoid  ammonia  test  about 
50  per  cent,  of  the  results  were  worse  than  the 
standard.  On  one  occasion  only  was  calcium 
nitrate  present  in  the  effluent  in  measurable 
quantity,  although  on  five  other  occasions  there 
were  traces.  The  average  of  the  free  ammonia 
in  the  sewage  was  4.70  parts  per  100,000  and 
in  the  effluent,  1.21. 

The  results  obtained  from  this  experiment 
were  on  the  whole  very  satisfactory,  the  main 
objections  to  this  arrangement  being  the  lim- 
ited quantity  of  sewage  that  can  be  treated  per 
acre  of  filter,  and  the  loss  in  capacity  of  the 
beds. 

Experiment  No.  3.  Ladder  Filter. — This 
filter  was  composed  of  ten  chambers,  each  4 
feet  by  3  feet  5  inches  by  2  feet  deep,  filled  with 
similar  clinker  to  that  used  in  the  first  experi- 
ment. Each  successive  chamber  was  placed  6 
inches  below  the  previous  one,  and  was  separ- 
ated from  it  by  a  2-inch  flag  division.  Under 
each  alternate  division  a  space  about  2  inches 
in  depth  was  left.  The  raw  sewage  flowed  onto 
the  first  chamber,  passed  through  the  2  feet  of 
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filtering  material,  under  the  division  into  No.  2, 
up  tlirough  No.  2,  over  the  next  division  Into 
No.  3,  down  through  No.  3,  and  so  on,  passing 
altogether  through  about  20  feet  of  filtering 
material,  the  liquid  being  aerated  by  coming  in 
contact  with  the  atmosphere  in  passing  over 
the  top  of  each  alternate  division.  Facilities 
were  provided  for  emptying  each  pair  of 
chambers  for  the  purpose  of  aerating. 

This  filter  was  brought  into  use  on  June  8, 

1899,  and  was  continued  at  the  rate  of  3,310  U. 
S.  gallons  per  day  until  July  13.  On  July  4, 
the  purification  was  82  per  cent.,  three  days 
later  it  was  "1  per  cent.,  and  on  the  13th,  it  had 
deteriorated  so  much  that  the  filter  was  stopped 
and  divided  into  two  separate  sections  of  five 
chambers  each. 

A  new  start  was  made  on  July  17  at  the  rate 
2,160  gallons  per  day  to  each  section,  but  not- 
withstanding additional  periods  of  rest,  the 
purifying  power  of  the  filter  deteriorated  stead- 
ily, and  further  experiments  with  it  were  aban- 
doned on  September  15,  1900. 

Experiment  No.  4.  Open  Septic  Tank  and 
Continuous  Filter. — In  February,  1900,  it  was 
decided  to  convert  one  of  the  chemical  pre- 
cipitation tanks  into  an  open  septic  tank,  and 
to  construct  a  circular  filter.  The  supply  pipes 
for  the  tank,  perforated  with  2-inch  holes,  were 
supported  on  old  iron  rails  along  one  side  of 
the  tank  about  three  feet  from  the  bottom,  and 
along  the  other  side  similar  pipes  were  pro- 
vided for  the  effluent,  which  then  flowed  Into 
an  open  channel  and  finally  reached  the  filter 
through  8-fnch  cast-iron  pipes  which  were  car- 
ried down  under  the  floor  of  the  filter  and  then 
up  again  above  the  surface  of  the  clinker.  The 
form  of  distributer  used  spread  the  tank  efflu- 
ent over  the  whole  area  of  the  filter  in  the  form 
of  fine  jets. 

The  filter,  for  which  the  name  York  is  pro- 
posed. Is  circular,  67%  feet  in  diameter.  The 
floor  Is  of  Portland  cement  concrete  with  radial 
grooves  1%  inches  wide  and  deep,  beginning  3 
feet  from  the  center  and  terminating  at  the 
outer  edge,  where  they  are  about  6  Inches 
apart.  From  the  center  to  the  circumference 
the  floor  has  a  fall  of  about  6  inches.  Around 
the  floor,  and  forming  a  part  of  the  same  con- 
struction, is  a  shallow  channel  2%  feet  wide. 
to  receive  the  flitrate  as  it  leaves  the  filter. 

On  the  concrete  floor  about  6  inches  from  the 
channel,  a  9-inch  brick  wall  was  built  up  In 
pigeon-hole  work,  8  feet  9  inches  in  height. 
The  space  inside  this  wall  was  filled  with 
clinker  to  a  depth  of  6%  feet.  Some  of  the 
clinker  was  of  fairly  good  quality,  but  a  large 
proportion  of  it  was  Insufficiently  burnt,  and 
even  after  13  months'  use  continued  to  flow  out 
with  the  effluent  In  the  form  of  a  very  flne  ash. 
As  the  clinker  was  put  in  and  levelled,  per- 
forated unglazed  pipes  4  and  6  inches  in  diam- 
eter were  laid  radially  at  intervals  of  2  feet 
vertically,  making  three  series  of  them.  In 
all  24  of  these  air  ducts  were  laid. 

The  tank  was  filled  with  sewage  on  June  26, 

1900,  and  allowed  to  stand  full  until  July  5, 
when  It  was  assumed  to  be  sufficiently  pre- 
pared to  begin  treatment.  For  the  first  seven 
weeks  there  was  only  5  feet  of  flltering  mater-. 
lal  In  the  filter.  On  July  24,  19no,  while  passing 
1,219,000U.S.  gallons  per  acre  per  day.  analysis 
of  the  effluent  showed  the  oxygen  absorbed  to 
be  0.46  and  the  albuminoid  ammonia  0.046  parts 
per  100,000.     From  July  5,  1900,  to  August  31, 

1901,  the  tank  and  filter  were  not  stopped  more 
than  31  days  in  all,  the  longest  rest  being  six 
days.  The  quantity  of  sewage  dealt  with  varied 
from  1.219.000  to  4,850,000  U.  S.  gallons  per 
acre  per  day.  averaging  2,555,500  gallons,  and 
the  total  quantity  dealt  with  up  to  August  31. 
1901,  was  about  S2%  million  gallons,  and  the 


total  quantity  of  sludge  in  the  tank  on  Septem- 
ber 9,  was  225  cubic  yards. 

The  analysis  of  the  effluent  gave  very  uni- 
form results  during  the  whole  period,  well 
within  the  standard  adopted,  and  seemingly  re- 
gardless of  the  rate  of  filtration  or  the  percent- 
age of  impurity  present  in  the  sewage.  The 
following  table  giving  values  in  parts  per  100,- 
000,  is  condensed  from  the  tabulated  results  of 
forty  tests: 

Ox.vgen  absorbed :  Sewage.  Effluent. 

.Max 9.92  1.^8 

Min 1.74  O.IG 

.\vge 4.32  0.«7 

.Mbuminotd  amiuunia : 

.Max 1.70  0.140 

.Mlu 0.35  0.030 

.\vge 0.73  0.071 

Nitrogen  as  calcium  nitrate,  avge.     0.00  11. ,'56 

Free  ammonia,   avge 3.94  O.'iO 

Chlorine,  avge 12.81  10.42 

For  about  ten  months  after  starting  the  ex- 
periment no  permanent  scum  formed  on  the 
surface  of  the  septic  tank.  At  the  end  of  the 
period  the  scum  averaged  2  inches  thick,  but 
it  was  evidently  not  a  necessity  to  the  proper 
working  of  the  tank,  but  rather  an  incident  to 
the  liquefaction  of  the  solids. 

In  regard  to  the  condition  of  the  filter,  it  is 
stated  that  the  portion  of  the  filtering  material 
near  the  surface  became  coated  with  a  gelatin- 
ous  substance    containing   a   large   number   of 


1900,  with  three  fillings  per  day  of  effluent  from 
the  open  septic  tank,  and  continued  till  July  1, 

1901.  Durin-  this  period  5,868,000  U.  S.  gallons 
of  tank  effluent  were  passed  through  the  beds, 
at  a  rate  of  about  215,000  gallons  per  acre  per 
day.  The  poor  results  obtained  from  these 
contact  beds,  both  in  this  experiment  and  when 
they  were  used  with  crude  sewage,  may  per- 
haps be  partly  explained  by  the  fact  that  on 
opening  up  bed  No.  1  the  material  was  found  to 
have  solidified  to  a  considerable  extent,  and  to 
be  like  a  mixture  of  ordinary  soil  with  ashes 
and  fibrous  material. 

The  effluent  gave  better  average  results  by 
the  albuminoid  ammonia  test  than  when  the 
crude  sewage  was  used  on  the  beds,  although 
the  results  were  not  quite  so  good  by  the  oxygen 
absorbed  test.  The  following  is  a  summary  of 
the  sixteen  analyses,  in   parts  per  100,000: 

Oxygen  absorbed :  Sewage.  Effluent. 

-Max 7.!I5  1.08 

Mln 1.7.''>  0.42 

Avge..   4.32  0.92 

.\lbuminold  ammonia : 

Max. L.'iO  0.28 

.Vlln 0.30  0.03 

.\Tgp 0.79  0.10 

Nitrogen  as  calcium  nitrate,  avge..  0.00  2.81 

Free  ammonia,   avge 3.07  0.57 

Experiment  No.  6.  Effluent  from  Experiment 
1  on  Prepared  Land. — A  quarter  of  an  acre  of 
land  was  divided  into  two   plots,  trenched  21^ 
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small  thread-like  worms,  «ome  red  in  color, 
while  others  had  the  same  colorless  appear- 
ance as  the  substance  adhering  to  the  cinder. 
In  addition  to  the  worms  there  were  large  num- 
bers of  small  flies  not  only  in  the  pigeon  holes 
of  the  containing  wall  but  throughout  the 
whole  filter  where  it  had  been  examined.  Oc- 
casionally large  numbers  of  the  worms  were 
washed  out.  probably  accoTinting  for  the  many 
fish  at  the  outlet  of  this  tank. 

Experiment  No.  5.  Open  Septic  Tank  and 
Double  Contact  Beds. — The  same  beds  used  in 
Experiment  No.  2,  after  a  rest  of  39  days,  were 
used  for  this  also.  During  the  rest  bed  No.  1 
had  been  forked  up  and  about  6  inches  of  the 
top  replaced  with  clean  material.  Operations 
were  begun  with  these  beds  on  November  23, 
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feet  deep  and  underdrained.  After  using  the 
plots  for  about  two  months  the  surface  began 
to  cake  over,  and  it  is  stated  that  the  effluent 
from  the  contact  beds  would  lie  on  the  surface 
for  weeks,  showing  the  unsuitabiiity  of  the 
land  for  filtration  purposes. 

Experiment  No  7.  Open  Septic  Tank  and  In- 
termittent Gravel  Filter. — The  tank  was  7  feet 
10  inches  square  and  1  foot  9  inches  deep,  hold- 
ing about  787  gallons,  and  was  provided  with 
an  Adams'  automatic  syphon.  The  filter  was 
something  over  19x11  feet  and  3  feet  deep, 
with  walls  of  pigeon-hole  brickwork.  It  was 
filled  with  clean  gravel  as  follows:  9  inches  of 
IVi-inch  at  the  bottom,  then  9  inches  of  %-Inch, 
then  9  inches  of  %-inch,  i%  inches  of  %-inch 
and  41/4  Inches  of  coarse  sand. 


Sept.  6,  1902. 

When  the  liquid  in  the  syphon  chamber 
reached  a  certain  depth  the  contents  of  the  tank 
were  discharged  over  the  whole  surface  of  the 
filter  by  means  of  a  perforated  trough,  covering 
the  filter  to  a  depth  of  about  2  inches.  Although 
various  periods  of  discharge  were  tried,  no 
satisfactory  filtrate  was  obtained  during  the 
eight  months  the  experiment  was  in  operation. 

In  conclusion,  Mr.  Crcer  recommended  to  the 
consideration  of  the  sewerage  committee  the 
results  of  experiment  4,  the  open  septic  tank 
and  continuous  filter. 
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Testing  of  Combined  Steam-Engine  and  Dynamo 
Sets. 

Kxtracts  from  a  paper  presented  to  the  Institution  of 
Civil  Knglueers  by  Edwin  Haitree  llayner. 


The  Friction  of  Steam  in  Pipes. 


Among  the  theses  presented  by  the  class  of 
1902  of  the  Virginia  Polytechnic  Institute  was 
one  by  Messrs.  W.  L.  Chewning  and  W.  P. 
Tams,  Jr.,  on  the  friction  of  steam  pipes.  This 
contained  a  number  of  diagrams  plotted  from 
tables  prepared  particularly  for  the  use  of  de- 
signers of  power  plants,  and  was  sent  to  this 
journal  by  Prof.  L.  S.  Randolph  because  of  the 
useful  data  it  contained.  The  introduction  ex- 
plains the  general  form  of  the  equation  for  the 
flow  of  steam  by  comparing  it  with  that  for 
water.  For  the  latter,  assuming  there  is  no 
friction,  h,  the  loss  of  head,  is  equal  to  v  =  -h  2g 
by  the  law  of  falling  bodies.  Friction  exists, 
however,  and  varies  directly  as  the  length,  1, 
and  inversely  as  the  4iameter,  d,  so  that  the 
actual  flow  is  more  closely  represented  by 
h:=flv=-H2gd.  Since  2g  is  a  constant,  this 
equation  can  be  reduced  to  the  well-known 
Weisbach  expression 

h  =  f'  lv=--d (1) 

As  water  is  almost  incompressible,  its  density 
is  not  taken  into  account,  but  this  must  be  done 
when  the  flow  of  steam  is  considered  and  the 
above  formula  modified  accordingly.  Experi- 
ments made  under  the  direction  of  the  Italian 
government  many  years  ago  show  that  the 
usual  formula  for  the  flow  of  compressible 
fluids  through  pipes  could  be  used  for  steam. 
This  formula  is  Q  =  Cj'  (pd''-^wl),  where  Q  is 
the  volume  in  cubic  feet  per  minute,  p  is  the 
difference  in  pressure  in  pounds  per  square  inch 
causing  the  motion,  d  is  the  diameter  in  inches 
of  the  pipe,  w  is  the  density  of  the  fluid-  in 
pounds  per  cubic  foot,  and  1  is  the  length  in 
feet  of  the  pipe.  If  W  is  the  total  weight  of 
the  fluid  discharged  per  minute,  Q  —  W  -h  w, 
and  the  equation  can  be  written  in  the  follow- 
ing form,  p  =z  W-  wl  ^  c-  w=  d'.  But  W  =  kwvd=, 
where  k  is  a  constant,  hence 

p  =  k'wlv^  -^  d (2) 

If  formulas  (1)  and  (2)  are  compared,  it  will 
be  seen  that  the  only  difference  in  form  is  the 
introduction  in  the  latter  of  the  density.  Ac- 
cording to  the  Italian  experiments,  the  value 
pf  c  inQ=rCi/  (pd''H- wl)  is  58,  and  this  value 
might  be  used  in  determining  k'. 

A  modification  of  this  formula  was  introduced 
by  Mr.  G.  H.  Babcock  and  used  by  him  in  the 
computation  of  his  well-known  tables  issued  by 
the  Babcock  &  Wilcox  Company.     It  is 

W  =  87v/(w  p  d'^-^l  [1-f  (3.6  ^d)])..  (3) 
Comparing  this  formula  and  that  of  the  Ital- 
ian authorities,  it  will  be  seen  to  allow  for  a 
variation  of  the  constant  for  different  sizes  of 
pipes.  Thus,  for  a  1-inch  pipe,  the  constant 
would  be  40.5,  for  a  3-inch  pipe  58.fi  and  for  a 
10-inch  pipe  74.8.  This  formula  was  employed 
in  computing  the  tables  plotted  in  the  accom- 
panying diagrams.  For  changes  in  the  initial 
pressure  multiply  the  values  in  the  diagrams 
by  the  ratio  of  the  densities  at  the  new  and 
old  pressures.  The  loss  caused  by  a  globe  valve 
1b  stated  to  be  about  equal  to  that  in  a  pipe  of  a 
length  equal  to  114d -f-  (1+ [3.6  h- d]).  The 
loss  caused  by  elbows  is  two-thirds  that  due  to 
globe  valves. 


The  exacting  requirements  of  engineers  and 
others,  in  specifications  relating  to  the  econ- 
omy of  generating-plant,  have  caused  makers 
of  engines  used  for  the  generation  of  electricity 
to  instal  apparatus  for  the  rapid  testing  of 
steam-dynamo  sets.  This  comprises  special 
steam-raising  plant,  arrangements  for  control- 
ling and  dissipating  the  electrical  output,  and 
instruments  for  its  measurement  and  for  the 
measurement  of  the  steam  used  by  the  engine. 
In  the  following  paper  the  author  proposes  to 
outline  the  tests  usually  applied  to  such  sets, 
and  the  methods  used  in  the  testing-shops  of 
engine  makers. 

In  England,  where  the  manufacture  of  en- 
gines and  dynamos  is  largely-  carried  out  by 
separate  firms,  the  dynamo  is  usually  sent  to 
the  engine  maker  with  a  coupling  on  the  arma- 
ture-shaft, by  which  it  is  fixed  to  the  crank- 
shaft of  the  engine.  The  engine  maker  fits  the 
two  together  and  steams  them  according  to 
the  tests  required.  By  this  means,  in  a  few 
hours,  an  insight  is  obtained  into  the  economy 
of  the  set,  such  as  it  is  almost  impossible  to 
acquire  in  a  central  station  or  private  installa- 
tion. The  engine  builders  obtain,  at  the  same 
lime,  data  for  future  orders,  and  are  able  to 
effect  improvements  which  would  hardly  be 
possible  except  by  having  most  of  their  engines 
steamed  under  the  eyes  of  men  whose  work  it 
is  to  get  engines  to  run  satisfactorily,  and  who 
have  had  much  experience  of  former  engines. 
Satisfaction  is  given  to  customers  by  the  fact 
that  when  finally  erected  the  engines  usually 
lun  satisfactorily  at  once.  The  performance 
of  these  tests  is  an  important  item  in  the  cost 
of  the  engine  to  the  builder.  The  methods  now 
employed  in  all  tests  where  reliable  results  are 
required  in  a  reasonable  time  were  instituted 
by  the  late  Mr.  Willans  at  Thames  Ditton. 
High-speed-engine  builders  have  now  erected 
special  buildings  and  laid  down  plant  at  con- 
siderable expense  for  the  purpose;  and  engines 
up  to  about  1,200  horse  power  are  now  usually 
tested  before  leaving  the  works.  Engines  of 
over  1,500  horse  power  are  more  conveniently 
tested  on  site  after  erection,  on  account  of  the 
large  boiler-power  required  and  the  cost  of 
such   a  trial. 

In  the  following  paper  the  author  proposes 
to  deal  chiefly  with  the  work  done  in  the  test- 
ing department  of  Messrs.  Willans  &  Rob- 
inson's works  at  Rugby.  This  department  has 
l)een  built  entirely  separate  from  the  rest  of 
the  works.  The  engines  (small  sizes  complete, 
ready  for  the  steam  and  exhaust-piping;  larger 
ones  in  parts)  are  brought  on  trolleys  running 
on  rails  from  the  erecting-shop,  the  men  from 
which  erect  the  engine  on  the  steaming-beds. 
The  boiler-power  required  is  considerable,  as 
several  engines  ace  often  running  at  once,  if 
not  on  official  trial,  yet  on  preliminary  runs  to 
see  that  all  is  satisfactory.  The  rapid  fluctua- 
tion in  the  demand  for  steam,  due  to  the  en- 
gines being  continually  started  and  stopped, 
necessitates  the  employment  of  a  boiler  read- 
ily controllable  as  to  rate  of  steam-production; 
and,  as  it  is  usual  to  run  all  engines  off  a 
common  steam-pipe,  the  boilers  must  easily 
maintain  the  highest  pressure  required  by 
modern  triple-expansion  engines,  viz.,  about 
200  pounds  per  square  inch.  These  require- 
ments are  best  fulfilled  by  water-tube  boilers, 
and  at  Rugby  there  are  installed  four 
Niclausse  water-tube  boilers  rated  at  250  horse 
power  each,  but  which  easily  produce  400  horse 
I)ower.  They  are  also  used  to  supply  steam, 
day  and  night,  tp  two  engines  driving  the  dyna- 
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mos  which  supply  power  for  the  traveling 
cranes,  forty  in  number,  the  pattern-shop  ma- 
chinery, circulating  pumps  for  the  condensers, 
and  for  lighting  the  whole  of  the  works.  These 
engines  are  three-throw  engines  of  standard 
pattern  with  two-pole  dynamos,  rated  900  am- 
peres at  120  volts.  A  power-house  is  now  in 
course  of  construction,  in  which  electricity  will 
be  generated  for  works'  use;  electrical  power- 
transmission  will  soon  be  completely  installed 
for  all  purposes,  and  larger  generators  will  be 
used.  The  steam  arrangements  Include  three 
duplicate  feed-pumps,  a  Green  economizer  of 
192  tubes,  with  motor-driven  scrapers,  and  two 
motor-driven  circulating-pumps  for  the  surface- 
condensers.  The  water  is  purified  In  two  set- 
tling-tanks, in  which  it  Is  softened  by  the 
Archbutt-Deeley  process.  A  railway  siding 
passes  the  boiler-house  door,  and  the  covered 
bunkers  are  capable  of  storing  large  quantities 
of  coal. 

The  testing-shop  consists  of  four  bays,  in 
which  the  dynamos  and  condensers  are  placed. 
Each  is  served  by  two  electrically-driven  trav- 
eling cranes.  In  the  front,  away  from  the 
boiler  wall,  there  is  a  pit,  3  feet  in  depth  and 
6  feet  in  width,  in  which  the  field-magnets  of 
large  machines  are  fixed,  and  over  which  large 
fly-wheels  are  hung,  as  by  this  means  the  en- 
gine itself  is  kept  down  and  is  therefore  more 
easily  steadied.  There  is  also  in  one  bay  a 
shorter  parallel  pit.  The  engine  bed-plate  is 
usually  planed  underneath  and  supported  on 
girders  about  1  foot  high,  which  are  bolted  to 
cast-iron  slots  grouted  into  the  cement  floor. 
In  small  sets  the  magnets  are  fixed  on  the  same 
bed-plate  aS  the  engine,  and  in  larger  sets  they 
have  to  be  packed  up  to  the  required  lieight 
either  from  the  fioor-level  or  from  the  pit- 
bottom.  The  floor  furthest  away  from  the  boil- 
ers Is  raised,  and  on  it  the  engines  are  placed 
after  the  trial,  and  are  taken  down,  examined, 
oiled,  and,  in  the  case  of  the  smaller  ones,  re- 
erected. 

All  electrical  readings  are  made  in  the 
weigh-bridge  room,  where  the  steam  used  by 
the  engine  is  weighed  after  it  comes  out  of  the 
condenser,  and  where  practically  the  whole 
trial  is  made.  There  is  also  an  underground 
system  of  pipes  by  which  the  exhaust  of  an 
engine  may  be  taken  to  the  atmosphere.  One 
person  sitting  before  the  weigh-bridge  beam 
has  before  him  a  clock,  on  the  one  side  a  bell 
to  signal  to  the  driver  or  persons  indicating 
the  engine,  on  the  other  the  shunt-resistance 
controlling  the  output  of  the  machine,  and  in 
full  view  the  scales  reading  by  reflected  light 
the  output  of  the  machine.  By  this  means  the 
consumption  of  steam  by  the  engine  is  obtained 
in  a  few  minutes  with  greater  accuracy  and 
satisfaction  than  if  it  were  done  by  the  older 
method  of  measuring  the  feed-water  supplied 
to  the  boiler,  which  with  all  its  losses  and  in- 
accuracies would  require  as  many  hours.  It 
would  be  the  work  of  several  days  to  obtain 
satisfactory  results  by  the  latter  method  from 
an  engine  tested  at  full,  three-quarter,  half 
and  quarter  load,  both  condensing  and  non- 
condensing,  such  as  can  be  done  by  the  former 
method  between  breakfast  and  dinner  hour. 

Numerous  pipes  supply  live  steam  to  the  en- 
gines by  means  of  temporary  copper  and 
wrought-iron  piping,  and  there  is  usually  a 
separator  for  removing  the  water  in  the  steam 
on  the  engine  bed-plate,  as  well  as  separators 
permanently  fixed  to  the  steam  mains.  Loose 
flanges  enable  the  connection  of  the  temporary 
steam-piping  to  be  easily  made.  The  condens- 
ing water  is  taken  from  a  main  supply-pipe 
by  means  of  flexible  pipes,  and  is  discharged 
through  a  special  drain  into  one  of  the  con- 
densing ponds.  The  steam  used  by  the  engines 
is  condensed  in  a  surface-condenser,  and  gravi- 
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tates  into  one  of  two  tanks  on  weigh-bridges. 
In  the  case  of  condensing  trials,  it  is  pumped 
out  of  the  condenser  by  the  air-pump.  Tlie 
layer  of  oil  on  the  top  of  the  water  prevents 
any  undue  evaporation  from  the  surface  of 
the  warm  water  in  the  weigh-tank.  The  main 
current  from  the  dynamo  Is  carried  by  tempo- 
rary cables  to  terminals  on  wooden  boards 
fixed  on  the  pillars  supporting  the  roof.  The 
mains  run  to  the  screw-plug  testing  switch- 
board, from  which  some  twenty  circuits  lead 
to  resistances  In  the  resistance-room,  where 
the  energy  is  dissipated  by  passing  the  current 
through  iron-wire  netting  or  through  water- 
tanks.  To  smaller  terminals  are  connected 
two  wires  from  the  main  terminals  of  the  ma- 
chine, by  which  the  effective  voltage  is  meas- 
ured, and  two  others  are  similarly  provided  for 
the  exciting  circuit,  whether  the  machine  be 
self  or  separately  excited. 

The  field-coil  circuit  is  taken  to  the  instru- 
ment room,  where  temporary  connections  are 
made  to  shunt-resistauces  and  switches,  and 
an  ammeter  is  placed  In  the  circuit.  By  means 
of  the  shunt-resistance  the  load  on  the  machine 
Is  adjusted.  In  ordinary  working  the  field-coils 
of  a  Ehunt-wound  machine  gradually  Increase 
in  resistance  after  running  lor  some  time,  as 
lUey  become  heated  by  the  current.  The  extra 
lesistance  In  the  circuit  has  therefore  to  be  re- 
duced as  the  machine  becomes  warm,  if  the 
voltage  is  10  be  kept  constant.  The  testing 
switchboard  on  the  gallery  is  divided  into  an 
upper  and  a  lower  panel,  one  for  each  pole  of 
the  machine.  It  consists  of  a  number  of  hori- 
zontal bars  to  which  the  machine  terminals 
are  connected;  and  at  the  back  of  the  switch- 
board are  a  number  of  vertical  bars  connect- 
ed to  resistances  in .  the  resistance-room, 
through  a  switch  by  the  making  or  breaking 
of  which  the  load,  or  part  of  it,  is  put  on  or 
taken  off  the  machine  being  tested.  By  screw- 
ing plugs  into  holes  in  the  back  bars,  any  ma- 
chine may  be  put  on  to  any  of  the  resistances 
In  the  resistance-room.  In  the  latter  the 
frames  are  arranged,  chiefly  by  means  of  cop- 
per connections  In  mercury  cups,  to  suit  the 
voltage  of  the  machine.  The  current,  per 
switch,  is  usually  about  100  amperes  with  500- 
volt  machines,  and  200  amperes  or  more  at 
lower  voltages.  By  means  of  copper  bars  from 
the  adjacent  lighting  switchboard  the  whole 
load  of  one  of  the  lighting  engines  may  be 
taken  up  on  the  frames  for  experimental  pur- 
poses, or  current  may  be  taken  for  any  special 
purpose,  as  may  be  required.  Arrangements 
are  provided  by  means  of  which  the  field  of 
any  machine  may  be  at  once  excited,  if  re- 
quired, from  the  ordinary  lighting  circuit  or 
battery,  or  by  any  other  machine  which  may 
happen  to  be  running  at  the  time  on  the  test- 
ing-beds. 

The  most  important  point  to  be  ascertained 
in  the  economy  of  a  steam-dynamo  Is  the 
amount  of  steam  consumed  by  the  engine  for  a 
given  output  of  energy  by  the  dynamo,  or  the 
number  of  pounds  of  steam  required  by  the 
engine  per  electrical  horse  power-hour,  or  per 
kilowatt-hour,  developed  by  the  dynamo.  As 
an  engine  Is  more  economically  worked  if  fully 
loaded,  it  is  of  great  importance  to  determine 
how  the  consumption  per  electrical  horse 
power-hour,  or  per  kilowatt-hour.  Increases  as 
the  engine  Is  more  lightly  loaded.  For  this 
purpose  tests  are  often  made  at  three-quarter, 
half,  and  quarter  load,  as  well  as  at  full  load. 
The  water  running  out  of  the  condenser  or  air- 
pump  falls  Into  one  of  the  weigh-tanks  in  a 
pit  below  the  level  of  the  floor.  In  measuring 
the  steam-consumption  the  weight  on  the  beam 
is  moved  along  till  it  overbalances  the  water. 
As  the  tank  fills,  the  beam  rises  and  causes  an 
electric  bell  to  ring,  and  the  observer  notes  the 


hour,  minute  and  second  on  the  clock.  He  sets 
the  weight  forward  a  certain  amount,  varying 
between  10  pounds  and  300  pounds  according 
to  the  size  of  the  engine  and  its  load,  so  that 
the  bell  will  ring  again  in  about  a  minute.  At 
each  observation  note  is  made  of  the  electrical 
output  of  the  machine  in  volts  and  amperes; 
and,  if  the  water  Is  found  to  be  coming  out 
steadily  from  the  engine,  20  minutes  is  usually 
a  sufficient  length  of  time  to  ascertain  the 
steam  consumption  of  the  engine  for  all  prac- 
tical purposes. 

Two  of  the  most  important  quantities  to  be 
observed  are  the  current  produced  by  the  dy- 
namo, and  the  voltage  at  which  it  is  generated. 
In  testing-works,  where  currents  of  hundreds 
of  amperes  and  also  currents  of  small  fractions 
of  an  ampere  have  to  be  measured  daily,  it  is 
evident  that  without  very  carefully  designed 
instruments  a  large  number  of  these  might  be 
necessary,  since  ineasurements  accurate  to  one- 
third  per  cent.,  and  often  even  more  accurate, 
are  required. 

At  Rugby  the  system  used  for  the  measure- 
ment of  continuous  currents  was  designed  by 
Capt.  H.  R.  Sankey,  R.  E.,  M.  Inst.  C.  E.,  and 
the  late  Mr.  F.  V.  Andersen,  and  the  adapta- 
bility of  one  of  the  instruments  to  measure- 
ments widely  different  in  magnitude  is  remark- 
able. In  measuring  current  the  same  instru- 
ment is  used  to  measure  2,000  amperes  and 
0.000002  ampere,  accurate  to  within  one-third 
per  cent.,  and  a  similar  instrument  is  used  to 
measure  voltage  between  1,000  volts  and  0.001 
volt.  The  system  used  is  a  direct  deflection 
method.  The  current  from  the  machine  passes 
in  Its  circuit  through  a  standard  low  resistance 
of  a  few  ten-thousandths  of  an  ohm.  The  dif- 
ference of  potential  between  the  ends  of  this 
resistance,  if  the  resistance  be  constant  or 
practically  so  at  all  temperatures  reached  in 
practice,  is  proportional  to  the  current  flowing. 
Two  wires  from  the  ends  of  this  resistance  are 
connected  to  a  galvanometer  in  the  instrument 
room,  and  in  the  circuit  is  a  resistance  so  cal- 
culated that  the  galvanometer,  which  reads  by 
light  reflected  from  a  small  electric  lamR 
shows  amperes  direct  on  the  scale,  which  is  1 
foot  8  inches  in  length,  and  is  divided  into  200 
parts,  each  of  0.1  inch.  If  the  current  is  over 
200  amperes  the  resistance  is  so  arranged  that 
the  scale-reading  Is  one-half  or  other  fraction 
of  the  total  current.  By  using  main  resistances 
of  different  capacity  and  magnitude,  currents 
of  largely  different  value  can  be  easily  meas- 
ured, reading  direct  in  amperes  or  multiples 
or  submultlples  of  an  ampere.  The  current 
taken  by  the  galvanometer  is  an  inappreciable 
fraction  of  the  whole — about  one-millionth.  The 
galvanometers  used  are  of  the  d'Arsonval  type, 
In  which  the  current  passing  round  a  coll.  sus- 
pended in  a  magnetic  field  produced  by  a  per- 
manent horse-shoe  magnet  tends  to  deflect  the 
coll.  The  restoring  couple  is  supplied  by  the 
fine  strip  of  metal  which  supports  the  coil  and 
also  leads  the  current  to  it,  a_  similar  strip  be- 
low acting  as  the  other  conductor.  This  type 
is  the  only  one  available  for  the  work  required, 
as  the  large  and  variable  currents  dealt  with 
would,  by  the  magnetic  field  they  produce,  ren- 
der useless  any  other  type  of  galvanometer. 
The  measurement  of  voltage  In  the  case  of  con- 
tinuous currents  is  done  in  a  manner  similar 
to  that  used  for  the  measurement  of  the  cur- 
rent 

One  of  the  most  Important  quantities  to  be 
determined  is  the  Indicator-horse  power  of  the 
engine.  For  this  purpose  an  indicator  Is  fixed 
on  to  each  cylinder,  and  communication  with 
the  receiver  above  Is  also  effected,  by  means 
of  a  three-way  cock.  The  motion  for  the  Indi- 
cator-drum Is  derived  either  from  an  eccentric 
on  the  shaft  or  from  an  Inclined  plane  on  the 


cross-head,  by  a  plunger  acting  through  the 
crank-chamber  door.  The  Indicating  is  done 
on  an  electric-bell  signal  being  given  from  the 
weigh-bridge  room,  where  bell-pushes  are 
placed  near  the  scales  on  which  the  amperes 
and  volts  are  read.  Usually  three  complete  sets 
from  each  indicator  are  taken,  the  electrical 
readings,  speed,  steam-pressure,  and  vacuum 
being  noted  at  the  same  time.  When  an  engine 
is  indicated  at  different  loads,  it  is  usual  to 
plot,  on  squared  paper,  the  indicator-horse 
power  against  the  output  of  the  dynamo.  The 
results  usually  fall  on  a  straight  line,  from 
which  the  efiiciency  is  at  once  obtained.  The 
steam-consumption  of  the  engine  is  also  plot- 
ted in  a  similar  manner,  the  steam  used,  in 
pounds  per  hour,  against  the  dynamo  output. 
This  gives  at  once  consumption  per  electrical 
horse  power-hour  or  per  kilowatt-hour,  and, 
from  the  efficiency  curve,  the  consumption  per 
indicator-horse  power-hour. 

It  has  been  found  desirable  to  test  all  pres- 
sure-gauges and  indicator-springs  used.  The 
apparatus  employed  for  this  purpose  consists 
of  a  vertical  cylinder  of  copper  partly  filled 
with  water,  which  is  acted  on  by  steam^  pres- 
sure from  the  boilers,  and  is  in  connection  with 
a  small  ram  of  0.1  square  inch  in  cross-section. 
This  ram  is  loaded  with  1  pound  weights,  every 
1  pound  representing  a  pressure  of  10  pounds 
per  square  inch  when  the  ram  is  just  balanced. 
The  balance  is  obtained  by  allowing  steam  to 
escape  by  a  needle-valve.  By  adjusting  this 
valve  and  the  inlet-valve  the  pressure  may  be 
kept  nearly  constant  at  any  desired  amount, 
and  the  reading  on  the  gauge  is  noted  when 
the  ram  is  just  balanced.  There  is  an  attach- 
ment to  which  an  indicator  is  fixed  for  testing 
indicator  springs,  which  are  thus  tested  at 
their    working   temperature. 

A  Froude  hydraulic  brake,  made  by  Messrs. 
Mather  &  Piatt,  of  Manchester,  is  used  for 
measuring  brake-horse  power.  It  absorbs  the 
power  of  the  engine  by  churning  water  which 
passes  through  it.  The  power  is  measured  by 
hanging  the  required  number  of  80-pound 
weights  on  the  end  of  a  lever,  the  smaller  ad- 
justments being  made  by  a  jockey-weight.  By 
adjusting  the  cocks  controlling  the  inlet  and 
outlet  of  the  water,  the  beam  Is  made  to  bal- 
ance horizontally.  From  the  weight  on  the 
lever,  the  distance  of  the  weight  from  the  cen- 
ter of  the  shaft,  and  the  speed  of  the  engine, 
the  brake-horse  power  is  obtained.  The  brake 
is  capable  of  absorbing  about  700  horse  power 
at  250  revolutions  per  minute,  and  will  keep 
the  beam  horizontal  automatically  if  required. 


The  Expansion  of  Concrete  has  been  investi- 
gated by  Mr.  C.  A.  Lyford  in  the  physical  lab- 
oratory of  the  Worcester  Polytechnic  Institute. 
Earlier  experiments  already  mentioned  in  this 
journal  gave  the  expansion  as  0.0000115  per  de- 
gree Centigrade.  Later  tests  of  two  bars  have 
given  0.0000102  and  0.0000115  as  the  mean 
values  between  20  and  50  degrees  Centigrade. 
These  results  are  slightly  higher  than  those 
obtained  by  Professor  Pence  and  described  in 
this  journal  on  February  22. 


A  Large  Sewer  Tunnel  Contract  in  Brooklyn, 
N.  Y.,  for  which  proposals  will  soon  be  asked, 
is  now  occupying  the  attention  of  contractors. 
The  sewer,  which  will  be  for  both  surface  and 
house  drainage,  is  to  be  13  feet  in  diameter, 
G,200  feet  long,  and  will  furnish  long-desired 
sewerage  facilities  for  the  Dyker  Heights  sec- 
tion. When  ultimately  extended  eastward  it 
will  reach  Bensonhurst.  The  outlet  will  be  at 
92d  Street  and  New  York  Bay.  The  estimated 
cost  of  the  work  is  stated  by  Mr.  H.  R.  Asser- 
son,  chief  engineer  of  the  Bureau  of  Sewers,  to 
be  1665,000. 


Sept.  6,  1902. 

The  Blair  Building,  New  York. 


The  76%x80-toot  Blair  Building  at  Broad 
Street  and  Exchange  Place,  New  York,  is  a 
steel-cage  office  building  twenty  stories  high 
above  the  curb.  It  has  35  steel  columns  on 
concrete  piers  sunk  by  the  pneumatic  caisson 
process  to  rock  at  about  45  feet  below  the  curb. 
The  cellar  floor  will  be  from  27  to  31  feet  below 
the  curb  and  about  liVz  feet  below  the  ground- 
water level  at  the  deepest  place.  Two  of  the 
interior  caissons  are  rectangular  and  support 
two  columns  each,  the  remaining  eight  are  from 
8  to  9  feet  in  diameter  and  each  supports  one 
column  on  the  center  line.  The  caissons  for 
the  wall  columns  are  from  6  to  7  feet  wide,  from 
13  to  40  feet  long,  and  are  arranged  to  form  a 
continuous  enclosure  around  all  sides  but  one 
of  the  lot. 

The  cellar  floor  in  the  old  building  was  from  7 
to  9  feet  below  the  curb,  and  through  it  four  test 
holes  near  the  corners  of  the  lot  were  sunk 
from  34%  to  36  feet  deep  to  hard  bottom  before 
the  old  building  was  removed.  The  lot  was  ex- 
cavated to  about  12  feet  below  the  curb  or  2% 
feet  above  the  ground-water  line,  and  caisson 
sinking  was  commenced  June  20.  All  caissons 
had  vertical  wooden  staves  4  inches  thick  se- 
cured to  interior  horizontal  angle-iron  frames 
by  bolts  with  countersunk  heads  which  left  a 
smooth  exterior  surface.  The  bottoms  of  the 
caissons  had  steel-plate  cutting  edges  and  the 
working  chambers  of  the  cylindrical  ones  had 
removable  domed  steel  roofs  and  air  shafts 
similar  to  those  described  in  previous  articles 
on  foundations  in  this  journal.  The  lower  sec- 
tions, which  were  the  caissons  proper  and  in- 
cluded little  more  than  the  working  chambers, 
were  uniformly  9  feet  high.  Their  walls  were 
carried  28  feet  higher  by  two  sections  which 
were  really  simple  cofferdams  connected  to 
them  and  to  each  other  by  vertical  bolts 
through  the  top  and  bottom  inside  horizontal 
flange  angles. 

All  of  the  interior  caissons  and  cofferdams 
were  sunk  through  guide  frames  of  horizontal 
timber  rectangles  with  a  clearance  of  2  or  3 
Inches  from  the  caisson  on  each  side,  and  fillers 
packed  in  the  center  of  each  side  in  contact 
with  the  caisson,  which  had  the  corresponding 
stave  well  greased  at  Its  bearing.  The  frames 
were  diagonally  braced  to  the  bottom  of  the 
general  excavation  and  served  to  preserve  the 
verticality  of  the  caissons.  The  cylindrical 
caissons  were  loaded  with  pig  iron  filled  in  be- 
tween the  air  shafts  and  the  cofferdams  and 
handled  by  small  hoisting  engines  which  ope- 
rated light  tackles  suspended  from  brackets 
above  the  tops  of  the  cofferdams.  A  6x6-inch 
vertical  timber  was  bolted  to  the  side  of  the 
cofferdam,  and  at  the  top,  10  feet  above  the 
upper  edge,  there  was  attached  to  it  a  simple 
swinging  bracket  about  3  feet  long  made  of  a 
pair  of  small  channel  bars  back  to  back  with 
a  sheave  between  them  for  the  hoist  rope  at 
their  outer  end,  which  was  guyed  to  the  top  of 
the  vertical  piece.  The  spoil  was  hoisted  out 
of  the  caissons  in  cylindrical  steel  buckets 
which  were  inverted  by  snubbing  a  line  at- 
tached to  their  bottoms  while  they  were  being 
lowered,  and  thus  dumped  their  contents  on 
platforms  whence  it  was  shoveled  into  wagons 
and  carted  off  before  a  large  quantity  was  al- 
lowed to  accumulate.  Concrete  was  lowered 
into  the  caissons  in  cylindrical  steel  buckets 
with  automatic  flap  doors  in  the  bottom. 

At  the  corners  the  wall  caissons  overlapped 
and  were  nearly  at  right  angles  to  each  other 
with  the  end  of  one  abutting  against  the  side 
of  the  other  with  very  small  clearance.  Ad- 
jacent to  the  line  of  contact  in  each  caisson  a 
semi-cylindrical  well  was  left  open  when  the 
working  chamber  and  cofferdam  were  filled  with 
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concrete.  The  straight  side  of  the  well  corre- 
sponded to  the  vertical  sheathing  boards  and 
the  curved  side  was  enclosed  by  expanded 
metal  centering  on  braced  .wooden  scarf  boards. 
After  both  caissons  were  sunk  the  sheathing 
planks  at  the  edges  of  the  wells  in  both  walls 
were  bolted  together,  the  center  ones  removed 
and  the  edges  of  the  opening  calked,  thus  es- 
tablishing communication  between  the  working 
chambers  and  cofferdams  of  both  caissons  and 
making  the  two  wells  into  a  single  one  of  ap- 
piroximately  circular  cross  section  with  two 
vertical  radial  diaphragms  composed  of  the 
sheathing  planks  extending  half  way  from  the 
circumference  to  the  center  on  opposite  sides. 
The  well  was  grouted  and  concreted  and  the 
two  caissons  were  thus  keyed  strongly  together 
and  a  substantially  watertight  joint  was  made 
between  the  caissons.  Similar  connections 
were  made  between  the  abutting  ends  of  cais- 
sons  in  the   same  line  in  the  middles   of  the 
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of  sinking  them  corresponded  closely  to  those 
described  for  the  New  York  Stock  Exchange 
in  The  Engineering  Record  of  September  28, 
1901. 

The  building  has  street  fronts  on  two  sides, 
and  as  the  wall  caissons  are  well  within  the 
curb  line  no  special  precautions  were  neces- 
sary to  prevent  undermining  the  street.  On 
one  side,  the  lot  is  bounded  by  the  continuous 
line  of  foundation  caissons  for  the  Commercial 
Cable  Building,  which  are  carried  down  to  solid 
rock  as  described  in  The  Engineering  Record 
of  April  17  and  May  8,  1897,  and  on  the  remain- 
ing side  the  foundations  of  the  adjacent  build- 
ing were  underpinned  before  exca^^lon  was 
commenced  for  this  building,  by  jetting  down 
under  them  to  solid  rock,  Ave  10-inch  pipes 
which  were  filled  with  concrete.  The  same  wall 
was  braced  with  inclined  timber  shores  which 
were  seated  on  transverse  timber  sills  across 
the  tops  of  the  cofferdams  of  the  wall  caissons. 
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walls.  The  caisson  and  cofferdam  sections  were 
delivered  whole  on  wagons  drawn  by  several 
teams. 

The  very  long  cofferdams  were  braced  by  in- 
terior transverse  angles  5  or  6  feet  apart,  which 
were  bolted  to  belt  courses  of  flange  angles 
about  4  feet  apart  vertically  on  the  sides  of  the 
cofferdams.  The  horizontal  panels  between 
them  were  braced  by  adjustable  diagonal  rods 
at  the  ends  and  in  intermediate  panels,  which 
were  removed  as  the  cofferdam  was  concreted. 
Special  care  was  taken  to  secure  accuracy  in 
the  positions  and  dimensions  of  these  founda- 
tions and  the  plans  were  made  to  1/32  inch  and 
lines  and  levels  were  frequently  checked  in- 
strumentally  by  the  engineers.  The  ends  of 
the  caissons  were  sunk  with  very  slight  clear- 
ance and  the  deviations  from  the  perpendicular 
in  sinking  were  slight.  The  general  design  and 
principal  details  of  the  caissons  and  methods 


After  the  wall  caissons  were  all  sunk  they  ex- 
cluded the  ground  water  and  the  interior  ex- 
cavation was  made  to  the  required  depth  with 
comparatively  little  pumping.  The  sheathing 
of  the  insides  of  the  cofferdams  was  removed 
as  the  excavation  progressed  and  the  grillage 
beams  were  bedded  on  top  of  the  concrete  piers. 
On  the  east  side  of  the  lot  the  wall  columns 
are  supported  on  a  foundation  wall  which  is 
carried  down  to  bed  rock  about  50  feet  below 
the  curb  and  is  built  up  solid  against  the  cais- 
sons of  the  Commercial  Cable  Building.  The 
pit  for  these  footings  might  have  been  exca- 
vated in  the  open  without  special  methods  after 
the  lot  was  enclosed  by  the  wall  caissons,  but 
to  expedite  its  construction  it  was  commenced 
before  the  general  excavation  was  made  inside 
the  caissons,  and  a  row  of  9-inch  Wakefield 
sheet  piles  was  driven  across  the  lot  between 
the  wall  caissons  about  8  feet  clear  of  the  Com- 
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mercial  Cable  Building  caissons.  This  formed 
a  cotferdam  to  exclude  ground  water  and  resist 
earth  pressure  and  in  it  excavation  was  car- 
ried down  to  bed  rock,  the  sheet  piles  being 
timbered  and  braced  to  the  caissons  as  the 
earth  was  removed.  The  bottom  of  the  trench 
was  filled  with  concrete  4  feet  thick  and  on  it 
a  brick  wall  40  inches  thick  at  the  base  was 
built  and  capped  with  short  transverse  grillage 
beams  under  the  wall  columns. 

Different  parts  of  the  lot  were  successively 
covered  by  a  heavy  timber  deck  at  street  level, 
which  was  shored  up  from  the  bottom  of  the 
excavation  and  served  for  a  working  and  stor- 
age pla|fcrm  and  was  shifted  from  place  to 
place  as  the  caissons  were  sunk.  On  It  was 
placed  a  stiff-leg  derrick  with  two  50-foot  booms 
and  two  30-foot  vertical  masts  braced  together 
about  15  feet  apart.  The  masts  are  swung  by 
bull  wheels  and  the  derricks  were  operated  by 
two  hoisting  engines.  A  trestle  bent  about  40 
feet  long  and  12  feet  high,  with  seven  vertical 
posts  scabbed  to  a  cap  and  to  a  bottom  sill, 
was  made  of  ]2xl2-lnch  timber,  X-braced,  and 
set  up  on  the  Broad  Street  building  line.  A 
similar  parallel  trestle  was  set  25  feet  away.  In 
the  street  beyond  the  curb  line  and  transverse 
beams  about  30  feet  long  were  laid  across  the 
caps  and  cantllevered  5  feet  beyond  the  street 
bent.  They  were  kneebraced  to  the  vertical 
posts  and  covered  with  thick  floor  planks  which 
formed  a  roof  protecting  the  sidewalk  and  form- 
ing a  shelter  over  the  edge  of  the  street  under 
which  offices  and  small  shops  were  located. 

At  the  corners  of  the  platform  nearest  the 
building,  two  vertical  derrick  masts  were  set 
and  braced  together  in  the  plane  of  the  trestle 
bent  and  farther  secured  by  stiff  legs  anchored 
to  the  opposite  side  of  the  platform.  Each  mast 
had  a  long  boom,  swung  by  an  independent 
hoisting  engine,  and  these  booms,  with  those 
previously  described,  commanded  the  whole 
area  of  the  lot  and  handled  all  the  caissons  and 
cofferdam  sections,  which  were  delivered  com- 
plete and  weighed  up  to  16  tons  or  more  each. 
The  two  air  compressors,  the  pumps  and  the 
other  machinery  were  located  In  the  excava- 
tion, where  there  were  also  dressing  rooms  for 
the  caisson  men,  who  worked  continuously  In 
8-hour  shifts  under  pressure  below  20  pounds 
at  the  maximum.  Concrete  was  mixed  by  hand 
on  platforms  In  the  excavation  and  at  the  street 
level,  and  was  handled  In  steel  buckets  lowered 
by  derricks  into  the  caissons,  and  by  wheelbar- 
rows from  which  it  was  dumped  into  the  open 
cofferdams. 

The  last  caisson  was  sealed  July  22,  thirty- 
two  days  after  air  pressure  was  put  on  the  first 
one ;  the  deepest  caisson  was  excavated  52  feet 
below  the  curb  and  the  most  rapid  sinking  was 
about  2  feet  an  hour.  The  circular  caissons 
were  loaded  with  about  50  tons,  and  the  largest 
rectangular  caisson  was  loaded  with  400  tons 
of  pig  Iron.  As  the  steel  decks  were  removed 
from  the  working  chambers  of  the  circular  cais- 
sons after  they  were  concreted  there  was  no 
concrete  filled  into  their  cofferdams  until  after 
the  caissons  were  sunk  to  their  final  positions. 
The  rectangular  caissons  had,  on  the  contrary, 
flat  steel  roofs  which  were  permanently  left  in 
position.  On  them  the  first  two  sections  of  the 
air  shafts  were  permanently  left  in  position. 
They  were  loaded  with  concrete  15  feet  in  depth 
to  promote  sinking,  before  the  excavation  was 
commenced.  The  foundation  quantities  in- 
cluded about  2,400  yards  of  caisson  excavation, 
4,000  yards  of  excavation  around  the  caissons 
and  2,000  yards  of  concrete  In  the  caissons  and 
cofferdams.  A  total  force  of  about  350  men  was 
employed  on  the  foundation  work  and  was  di- 
vided into  two  12-hour  shifts  for  the  men  out- 
side and  three  8-hour  shifts  for  the  men  in  the 
caissons.    All  the  material  above  hard  pan  was 


excavated  in  the  caissons  rapidly  and  easily  by 
shovels,  but  the  hardpan  required  picking. 

The  tops  of  the  concrete  piers  are  levelled 
off  3%  feet  below  the  cellar  floor  for  the  in- 
terior columns  and  about  10 1,4  feet  higher,  at 
the  basement  floor  level,  for  the  wall  columns. 
The  tops  of  the  circular  piers  are  nearly  cov- 
ered with  grillages  of  six  or  seven  15-inch  I- 
beams.  The  two  rectangular  interior  piers  and 
the  wall  piers  on  the  two  street  sides  have  gril- 
lages consisting  of  sets  of  eight  15-inch  I-beams 
from  6  to  8%  feet  long,  .concentric  with  the 
columns.  These  piers  are  all  symmetrically 
and  concentrically  loaded  ■Jjut  the  wall  piers 
next  to  the  adjacent  buildings  are  eccentrically 
loaded  on  grillages  of  10-inch  transverse  I- 
beams  3  feet  long  and  about  1  foot  apart,  set 
close  to  the  building  line.  In  all  cases  about 
one-half  of  the  surfaces  of  the  wall  piers  are 
covered  by  the  grillages. 

The  interior  columns  and  the  wall  columns  in 
the  street  fronts  have  extended  bases  made 
with  wide  gusset  plates  riveted  across  the 
cover  plates  at  the  lower  ends  and  stiffened  with 
flange  angles  to  receive  base  plates  which  reach 
from  side  to  side  of  the  grillages  and  serve  for 
distributing  girders  to  transmit  the  column 
loads  equally  to  all  the  grillage  beams.  On  the 
wall  piers  next  the  adjacent  buildings  the  col- 
umns have  ordinary  bases  and  are  seated  on 


wall  columns  except  those  ou  the  corners  a 
girder  extends  normal  to  the  front  of  the  build- 
ing to  a  column  in  the  next  row  of  interior  col- 
umns. These  girders  are  all  pairs  of  18-inch 
55-pound  I-beams  with  riveted  transverse  dia- 
phragms or  separators  and  their  webs  engage 
the  opposite  faces  of  the  columns.  All  other 
girders  between  columns  are  single  I-beams 
from  9  to  20  inches  deep,  which  are  connected 
to  them  on  the  center  lines  of  their  faces. 

The  floorbeams  are  of  about  16  feet  maxi- 
mum span  and  from  4  to  5  feet  apart  on  cen- 
ters. They  are  single  I-beams  from  8  to  15 
inches  deep  and  are  web-connected  to  the  gird- 
ers, with  the  top  flanges  flush  with  those  of  the 
girders  and  uniformly  3%  inches  below  the 
finished  floor  level  except  for  the  8,  9  and  10- 
inch  beams  which  have  their  bottom  flanges  14 
inches  below  the  floor  level.  The  beams  have 
the  usual  horizontal  tie  rods  from  web  to  web 
and  support  flat  hollow-tile  side  construction 
arches  which  are  proportioned  to  carry  a  total 
load  of  about  200  pounds  per  square  foot.  The 
roof  is  similar  to  the  floors  except  that  it  is 
slightly  pitched  and  is  proportioned  for  a  total 
load  of  150  pounds  per  square  foot  and  is  cov- 
ered with  hard  burned  thin  flat  tiles  laid  in 
cement  instead  of  having  a  wood  surface  like 
the  floors. 

The   columns  all  have  a   rectangular  closed 
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distributing  girders  which  reach  from  end  to 
end  of  the  piers.  With  one  exception  these  gird- 
ers have  three  webs  and  eight  6x6-inch  flange 
angles.  All  of  them  have  one  or  more  24-inch 
cover  plates  and  the  plates  and  angles  are  from 
%-inch  to  %-inch  thick.  One  girder  has  webs 
60  inches  deep  and  one  girder  has  a  single  36- 
inch  woi).  The  longest  girder  receives  columns 
14,  15  and  16,  and  is  36  feet  long  and  48  inches 
deep;  but  is  not  as  heavy  as  the  girder  30  feet 
long,  5  feet  deep  and  2  feet  wide  which  receives 
columns  17,  18  and  25  and  weighs  about  32,000 
pounds.  All  grillages,  girders  and  column 
bases  receive  two  coats  of  asphalt  paint  and  are 
entirely  covered  with  fine  rich  concrete  which 
is  rammed  between  their  webs  and  all  inter- 
stices carefully  grouted. 

In  the  typical  floors  the  columns  are.  con- 
nected by  pairs  of  I-beams  in  the  planes  of  the 
exterior  walls.  The  web  of  one  beam  is  in  the 
plane  of  the  outer  face  of  the  columns  and  that 
of  the  other  beam  is  a  little  inside  the  opposite 
face  of  the  column  so  that  the  end  of  that  beam 
abuts  against  the  side  of  the  column.  The  two 
beams  are  connected  by  cast-iron  separators 
and  are  arranged  so  that  the  outer  one  carries 
wall  load  only  and  the  inner  one  carries  floor 
load  only.  Most  of  these  beams  are  12  inches 
deep,  but  in  one  case  they  are  18  and  In  an- 
other 20  inches  deep.    Prom  each  of  the  street 


cross-section  made  with  two  channels  and  two 
cover  plates,  and  are  spliced  about  18  inches 
above  the  tops  of  the  girders  by  two  cover 
plates  and  a  horizontal  diaphragm.  The  wall 
columns  have  bracket  angles  with  reinforced 
horizontal  flanges  on  which  the  wall  beams  are 
seated  just  beyond  the  face  of  the  column. 
The  parallel  floorbeams  are  seated  on  the  same 
angle  but  are  additionally  connected  by  a  short 
vertical  angle  riveted  to  the  beam  web  and  to 
the  face  of  the  column.  The  floor  girders  have 
their  flanges  sheared  on  one  side  at  the  ends  so 
that  the  webs  He  flat  against  the  faces  of  the 
sides  of  the  columns  and  are  riveted  to  their 
column  cover  plates.  Their  flanges  are  also 
riveted  to  top  and  bottom  horizontal  angles  on 
the  columns.  In  the  upper  stories  these  con- 
nections are  slightly  modified  as  shown  in  the 
elevations,  by  cutting  the  flanges  of  the  wall 
beams  to  allow  them  to  set  closer  to  the  col- 
umns and  connecting  them  to  the  columns  with 
short  vertical  angles  like  those  of  the  floor- 
beams.  The  floor  girders  have  their  webs  flll- 
ered  out  from  the  sides  of  the  columns.  The 
tops  of  the  columns  have  cap  plates  bearing  on 
the  ends  of  vertical  angles  and  supporting  the 
lower  flanges  of  the  20-inch  I-beam  root  girders. 
All  beam  and  girder  connections  are  made  to 
the  interior  wall  columns  with  single  vertical 
web-connection  angles  and  bottom  bracket  an- 
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gles  without  leinforcement  lor  their  horizontal 
flanges.  The  beam  and  girder  connections  to 
the  interior  columns  are  made  in  the  same  man- 
ner, and  all  are  field-riveted  with  pneumatic 
hammers. 

The  architects  of  this  hullding  are  Messrs. 
Carrere  &  Hastings,  and  Mr.  Owen  Brainard, 
of  that  firm,  is  the  engineer  in  charge.  The 
structural  steel  work  was  designed  by  Mr. 
Henry  W.  Post,  and  is  being  supplied  by  the 
American  Bridge  Company  who  are  fabricating 
it  at  their  Pencoyd  plant.  The  general  con- 
tractor for  the  building  is  the  Andrew  J.  Rob- 
insoji  Company.  The  caisson  work  and  the 
general  foundation  work  was  executed  by  Mr. 
John  F.  O'Rourke,  the  work  for  him  being  in 
charge  of  Mr.  T.  B.  Bryson.  Mr.  Brainard  has 
expressed  his  very  great  satisfaction  with  the 
accuracy  and  expedition  with  which  the  foun- 
dation work  was  carried  on,  it  having  been  com- 
pleted before  the  expiration  of  the  contract 
period.  He  considers  it  a  flrst-class  example  of 
the  efficiency  and  certainty  of  the  building 
methods  which  have  been  made  necessary  and 
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developed  by  the  extraordinary  conditions  pre- 
vailing in  building  operations  in  the  downtown 
district  in  New  York. 


The  Technolexicon  or  technical  dictionary  in 
German,  English  and  French  which  the  So- 
ciety of  German  engineers  has  undertaken  to 
prepare,  is  reported  to  be  progressing  satis- 
factorily. German  contributors  have  been  se- 
cured for  words  in  730  classes,  English  and 
American  for  450  and  French  for  93.  In  addi- 
tion 266  German  societies,  23  English  and 
American  and  22  French  have  agreed  to  assist 
in  one  way  or  another. 


Tar  Macadam  Roads  in  Nuneaton,  Eng.,  were 
pronounced  a  success  by  Mr.  J.  S.  Pickering 
in  "The  Surveyor"  some  time  ago.  He  states 
that  a  tar  macadam  road  can  be  made  complete 
for  about  46  cents  per.  square  yard,  with  3 
inches  of  macadam  as  a  foundation  and  1% 
inches  of  chippings  as  a  top  surface.  The  price 
stated  includes  the  cost  of  material,  cartage, 
heating  and  tarring  material,  removing  old 
macadam,  laying  and  steam  rolling. 


The  fall  of  a  monument  of  such  exceptional 
importance  as  the  Campanile  of  St.  Mark's, 
Venice,  could  not  fail  to  produce  a  vivid  and 
painful  impression  on  all  sides,  owing  to  its 
imposing  mass,  its  intrinsic  interest  to  artist 
and  historian  alike  and  the  countless  memo- 
ries associated  with  an  existence  of  over  one 
thousand  years.  It  is  not  difficult  to  under- 
stand, therefore,  that  its  sudden  disappearance 
has  left  a  void  to  ^hich  the  mind  refuses  to 
adapt  itself,  and  people  naturally  desire  some 
immediate  explanation  of  the  catastrophe,  as 
though  this  might  help  them  to  accept  with 
resignation  an  occurrence  to  which  the  imagina- 
tion at  first  refuses  credence.  The  very  grav- 
■ity  of  the  disaster  makes  one  hesitate  to  for- 
mulate the  causes  which  led  to  it,  with  that  pre- 
cision which  the  general  demand  for  a  prompt 
explanation  renders  desirable.  In  order  to  de- 
fine the  main  elements  of  the  catastrophe  and 
prepare  the  mind  to  form  a  full  and  exact  con- 
ception of  them,  a  careful  study  of  the  facts  is 
required,  and  these  cannot  be  fully  known  until 
the  results  of  the  inquiry  now  set  on  foot  with 
a  view  to  ascertaining,  as  far  as  possible,  the 
causes  of  the  unexpected  collapse,  are  made 
public. 

Though  the  early  chroniclers  are  unable  to 
agre^as  to  the  precise  date  of  the  foundation  of 
the  Campanile  of  St.  Mark's,  it  seems  probable 
that  the  work  of  construction  was  begun  by 
Pietro  Tribune  Memmo,  who  filled  the  post  of 
Doge  from  888  to  912.  At  this  date  excavations 
were  made  down  to  the  stratum  of  clay  found 
over  large  portions  of  the  alluvial  gravel  of  the 
Venetian  lagoon.  A  footing  was  obtained  in 
this  clay  by  means  of  piles  formed  of  tree- 
trunks,  this  pile-work  being  made  to  extend  to 
the  zone  surrounding  the  foundations.  On  top 
of  the  piles  was  placed  a  zatterone,  a  solid  raft- 
like structure  consisting  of  a  double  layer  of 
planks,  and  on  this  were  erected  the  foundation 
walls,  consisting  of  six  courses  of  large  stone 
blocks,  of  which  the  lowest  course,  resting  on 
the  zatterone,  projected  about  0.35  meter  on 
every  side  for  the  purpose  of  increasing  to  some 
extent  the  area  of  the  base. 

These  details,  which  we  owe  to  the  painstak- 
ing researches  carried  out  in  1885  by  Cav.  Gia- 
como  Boni,  the  architect  at  present  in  charge 
of  the  excavations  in  the  Roman  Forum,  have 
discredited  once  and  for  all  the  old  tradition, 
according  to  which  the  foundations  of  the  Cam- 
panile are  said  to  have  been  carried  to  a  fabu- 
lous depth,  with  a  consequent  large  increase  in 
the  area  of  the  base.  As  a  matter  of  fact,  the 
foundations  prove  to  have  been  out  of  all  pro- 
portion to  the  remarkable  height  of  the  Cam- 
panile, the  actual  ratio  being  less  than  1  to 
20.  This  circumstance  suggests  the  following 
questions:  Was  the  total  height — of  100.33 
meters  above  the  ancient  level  of  the  Piazza — 
to  which  the  Campanile  eventually  attained, 
really  the  height  contemplated  by  its  builders 
when  they  fixed  the  depth  of  the  foundations? 
Or  was  this  height  gradually  added  to,  in  the 
course  of  works  which  extended  over  six  hun- 
dred years,  until  the  superincumbent  load  came 
to  exceed  the  limits  which  the  foundations  were 
able  to  support? 

In  endeavoring  to  answer  these  questions,  we 
must  first  of  all  note  the  fact  that,  in  spite  of 
there  being  no  records  or  drawings  of  the 
original  plan,  we  are  driven  to  the  conclusion 
that  the  height  originally  contemplated  by  the 
builders  of  the  ninth  century  can  have  been 
but  little  lower  than  that  which  was  eventually  ■ 
attained  in  the  early  part  of  the  sixteenth  cen- 
tury, and  which  remained  unchanged  until  the 


last  few  days.  As  a  matter  of  fact,  the  lower 
part  of  the  Campanile,  with  its  little  angle  win- 
dows following  the  course  of  the  inclined  planes 
leading  to  the  upper  portion,  rose  to  a  height 
of  about  54  meters,  a  height  which  we  may  as- 
sume to  have  been  in  harmony  with  the  plans 
used  in  laying  out  the  foundations,  for,  since 
the  base  was  12.80  meters  square,  the  height  of 
the  solid  portion  of  the  Campanile  was  little 
more  than  four  times  its  breadth.  Nor  are  we 
justified  in  assuming  that  when  the  work  of 
construction  was  first  put  in  hand  there  was 
any  intention  of  adopting  more  squat  propor- 
tions, since  it  is  manifest  that  the  idea  was  to 
add  to  the  impression  of  slenderness  by  means 
of  the  pilasters,  connected  above  by  arches,  on 
the  four  sides  of  the  tower. 

This  height  of  54  meters  was  not  reached  till 
the  days  of  Domenico  Morosini,  who  was  Doge 
from  1148  to  1156,  and  whose  portrait  in  the 
great  Council  Hall  of  the  Ducal  Palace  serves 
to  record  the  fact  that  "sub  me  admirandum 
opus  campanilis  S.  Marci  construitur."  An 
offering  of  two  hundred  pounds,  Venetian  cur- 
rency, made  by  one  Ottone  Baseggio  in  1133 
"in  order  that  the  tower  may  be  completed," 
tends  to  confirm  the  supposition  that  it  was 
about  the  middle  of  the  twelfth  century  that 
the  bell-tower  was  finished,  although  the  belfry 
itself  was  still  to  be  added. 

This  massive  lower  portion,  with  its  inter- 
nal inclined  planes  supported  by  pillars  con- 
nected one  with  another  by  series  of  arches, 
-was  composed  for  the  most  part  of  bricks  0.08 
meter  in  thickness,  with  sides  0.4  meter  square, 
in  imitation  of  the  Roman  brickwork,  rein- 
forced at  the  outer  angles  with  a  few  courses 
of  Istrian  stone.  It  should,  moreover,  be  noted 
that  it  was  not  long  before  this  lower  part  of 
the  building  suffered  injury.  The  fire  which 
broke  out  in  Venice  during  the  massacre  of 
the  Candians  in  976  extended  as  far  as  the 
base  of  the  Campanile. 

In  the  latter  half  of  the  twelfth  century  it 
was  decided  to  add  to  the  tower  the  loggia  or 
l)elfry  and  the  famous  coronamento  cuspidale. 
In  regard  to  this  part  of  the  work  we  must 
assume  that  the  original  idea  was  not  carried 
out  in  the  building  which  ha&  just  perished. 
Undoubtedly  an  arched  belfry  must  have  been 
contemplated  in  the  original  plans;  but  the 
cusp  was  meant  to  rise  directly  above  this  bel- 
fry, in  a  conic  or  pyramidal  form  and  not  with 
a  square  base,  and  placed  on  top  of  a  heavy 
attic,  as  was  the  case  in  the  design  afterwards 
adopted.  The  total  height,  therefore,  originally 
intended  was  somewhat  less  than  that  actually 
attained  in  1517.  It  ought  properly  to  have 
been  about  9  meters  lower,  this  being  the 
measurement  of  the  almost  solid  mass,  devoid 
of  openings,  which  the  builders  Insisted  on 
interposing  between  the  belfry  and  the  heavy 
pyramidal  roof — with  a  result  which,  as  we 
now  see,  was  questionable  from  both  the  tech- 
nical and  the  aesthetic  standpoint. 

It  was  about  1173  that  the  first  belfry  was 
erected  through  the  agency  of  Maestro  Barat- 
tiero,  but  this  must  have  been  a  somewhat  un- 
stable piece  of  work,  since  we  find  it  had  to 
be  repaired  or  renewed  in  1329  by  Maestro 
Montagnana.  From  this  date  onwards  the  rec- 
ords are  less  scanty,  and  we  read  of  various 
injuries  sustained  by  the  Campanile.  In  ad- 
dition to  others  of  which  no  record  has  been 
kept,  there  was  a  fire,  close  to  the  Campanile, 
during  the  festival  at  the  accession  of  the 
Doge,  Michel  Steno,  in  1400;  in  1417  the 
woodwork  of  the  roof  was  set  on  Are  by  light- 
ning; in  1436  another  confiagration  destroyed 
the  shops  round  the  base  of  the  Campanile. 
All  these  accidents  must  have  inaugurated  a 
condition  of  decay  in  various  parts  of  the 
building,  which  was  destined  in  the  course  of 
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time  to  produce  its  results.  In  1490  the  belfry 
was  again  damaged  by  one  of  the  numerous 
tnunderbolts  attracted  by  this  great  mass  tow- 
ering above  the  lagoon.  It  was,  therefore,  de- 
cided in  1510  to  rebuild  the  loggia  in  a  more 
substantial  form.  The  records  teU  us  that  the 
tssk  was  entrusted  to  a  certain  Maestro  Buono, 
but  an  earthquake  interrupted  the  work  and 
prevented  the  bells  from  being  rung  for  sev- 
eral da>'s.  In  1514  both  the  heavy  attic  and 
the  pyramidal  roof  were  at  last  completed, 
and  in  1517  the  revolving  statue  of  the  Angel 
Gabriel,  a  lily  in  its  left  hand,  its  right  raised 
in  the  act  of  benediction,  attracted  the  eyes 
of  all  who  sought  to  learn  the  direction  of  the 
wind.  Thus  more  than  six  centuries  had 
passed  before  the  original  purpose  of-  Pietro 
Tribuno  Memmo  was   realized. 

It  is  scarcely  a  matter  for  surprise  that,  in 
planning  a  total  additional  height  of  44  me- 
ters from  the  floor  of  the  belfry  to  the  head 
of  the  angel,  the  builders  should  have  omitted 
to  take  into  account  the  limits  of  resistance 
poBsessed  by  the  foundations,  when  we  re- 
member that  a  tradition  fortified  by  the  lapse 
of  centuries  asserted  that  the  foundations  had 
been  carried  down  to  a  fabulous  depth.  More- 
over, the  lower  part  of  the  tower,  although  it 
had  been  in  existence  for  hundreds  of  years, 
showed  but  little  deterioration,  with  the  ex- 
ception of  a  slight  subsidence  of  but  little  im- 
portance compared  with  tnat  of  other  less 
daring  structures  in  Venice.  This,  too,  in 
spite  of  the  fact  that  the  roof  added  in  the 
early  part  of  the  sixteenth  century  had  raised 
the  load  on  the  foundations  to  the  not  incon- 
siderable figure  of  6  kilogrammes  per  square 
centimeter  of  their  total  area,  about  6  tons 
per  square  foot. 

It  should  be  added  that  this  important  ad- 
dition to  the  height  of  the  Campanile  had  the 
effect  of  exposing  it  to  much  greater  rislts 
from  electrical  discharges.  In  1548,  1565,  1656, 
1745,  1761  and  1762,  lightning  wrought  havoc 
on  its  mass  of  masonry.  A  remedy  for  this 
was  found  in  the  lightning-conductor  fixed  on 
the  tower  by  Toaldo  in  the  year  1776,  but,  un- 
fortunately, this  was  subsequent  to  the  thun- 
derbolt of  April  23,  1745,  which  wrought  great- 
er damage  to  the  Campanile  than  it  had  ever 
before  sustained,  causing  no  less  than  thirty- 
seven  fissures,  the  repair  of  which,  though 
carried  out  with  insufficient  thoroughness,  in- 
volved an  expenditure  of  8,000  gold  ducats. 

These  various  circumstances  must  not  be 
lost  Bight  of  in  any  attempt  to  trace  the  causes 
of  the  catastrophe  of  the  14th  of  July  last. 
The  mass  of  masonry,  erected  without  any 
special  precautions  in  the  way  of  binding  the 
materials  together,  exposed  as  it  was  to  un- 
usual pressure,  and  shaken  by  thunderbolts 
and  earthquakes,  must  have  undergone  a  slow 
but  continuous  process  of  disintegration  in  its 
general  structure,  and  of  actual  fracture  in 
some  places,  with  the  result  that  it  was  re- 
duced to  a  condition  of  precarious  stability. 
This  is  the  first  conclusion  with  which  we  are 
confronted,  and  it  would  by  itself  serve  to 
explain  the  sudden  catastrophe  that  has  oc- 
curred. Nor  need  we  believe  that  the  causes 
of  this  catastrophe  are  even  partly  to  be 
sought  for  in  the  foundations,  even  admitting 
that  these  may  have  been  disproportionate  to 
the  mass  which  they  so  long  supported.  Had 
there  been  any  kind  of  movement  in  the  foun- 
dations, it  would  have  been  evidenced  by  a  dis- 
turbance of  equilibrium  in  the  building  before 
and  during  the  catastrophe  itself:  whereas  the 
intaccamento  of  the  dcbrit  and  their  minute 
disintegration  lead  one  to  believe  that  the  ma- 
sonry, already  affected  by  serious  general  de- 
cay, had  become,  as  it  were,  devoid  of  all  power 
of  resistance,  and  thus  readily  lent  itself  to  a 


reopening  of  the  old  wounds  of  1745.  And 
here  we  come  face  to  face  with  the  question 
as  to  how  far  the  recent "  catastrophe  might 
have  been  avoided,  retarded,  or  minimized. 

In  order  to  reply  to  these  questions,  it  would 
be  necessary  to  know  the  exact  condition  of 
the  Campanile  during  the  ultimate  phase  of  its 
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existence — i.  e.,  from  the  instant  when  the 
movement  which  eventually  led  to  its  down- 
fall first  became  apparent.  The  extreme  brev- 
ity of  this  ultimate  phase  (three  days,  nineteen 
hours),  and  the  complete  collapse  of  the  whole 
mass,  prevented  and  still  prevents  us  from 
obtaining  the  data  necessary  to  reconstruct  the 
history  of  this  phase  and  draw  the  necessary 


deductions  therefrom.  An  inquiry  has  been 
promptly  opened  by  the  Minister  of  Public 
Instruction,  and  the  committee  assembled  at 
Venice  shortly  after  the  disaster.  The  com- 
mittee of  inquiry  may,  perhaps,  succeed  in  col- 
lecting enough  facts  to  enable  them  to  trace 
the  development  of  the  catastrophe,  and  throw 
light  on  what  may  have  been  its  most  prob- 
able immediate  cause.  In  the  meantime  we 
must  content  ourselves  with  ttie  few  data  at 
present  known  and  sufliciently  authenticated. 
In  the  first  place  it  will  be  of  interest  to  re- 
member that  for  some  years  past  considerable 
apprehension  has  been  felt  in  regard  to  the 
stability  of  the  Campanile.  We  must  not,  how- 
ever, attach  .undue  importance  to  pronounce- 
ments which,  since  the  disaster,  have  been  and 
will  doubtless  continue  to  be  published  by  per- 
sons who  imagine  that  they  can  now  claim 
credit  for  having  foreseen  its  downfall  all 
along.  These  prophets  confined  themselves  for 
the  most  part  to  the  expression  of  fears 
based  on  mere  impressions  and  totally 
unsupported  by  any  profound  kncAvledge 
of  the  actual  condition  of  the  monu- 
ment. A  proof  of  this  may  be  found  in  the 
fact  that  no  specific  proposal  accompanied  any 
of  their  prophecies,  while  the  utmost  that  those 
who  possessed  a  first-hand  knowledge  of  the 
actual  state  of  the  monument  could  have  done 
in  the  way  of  sounding  a  reasonable  and  ef- 
fectual alarm  would  have  amounted  to  some 
such  warning  as  this:  "The  Campanile  of  St. 
Mark's  was  built  at  various  periods  of  time, 
from  various  materials,  by  various  processes. 
After  standing  for  centuries  it  is  now  in  a 
dangerous  condition,  and  your  first  duty  above 
ail  others  is  to  avoid  any  innovation  or  med- 
dling which  may  tend  to  aggravate  its  pre- 
carious state."  This  was  the  essential  condi- 
tion on  which  a  prolongation — though  not  an 
indefinite  prolongation — of  its  precarious  con- 
dition might  be  hoped  for. 

Actual  measures  of  general  restoration  did 
not  appear  to  be  so  easily  advisable.  In  fact, 
even  if  men  had  realized  how  far  the  general 
decay  of  the  walls  had  progressed,  it  would 
not  have  been  a  case  of  pronouncing  on  the 
probable  result  of  clamping  with  iron  girders 
or  even  on  the  effect  of  underpinning,  since 
neither  the  one  nor  the  other  would  have 
proved  efficacious  or  even  advisable,  except  in 
dealing  with  defects  confined  to  special  parts 
of  the  whole  mass,  or  In  case  it  had  been  found 
necessary  to  restore  certain  definite  portions  of 
the  building.  In  other  words,  even  if  the 
catastrophe  had  not  been  so  sudden,  it  would 
have  been  very  difficult — if  not  altogether  im- 
possible— to  devise  or  adopt  any  measures 
which  would  have  proved  truly  radical  and 
efficacious.  By  this  I  do  not  wish  to  imply  that 
the  condition  of  the  Campanile  should  have 
been  viewed  with  fatalistic  indifference,  or  that 
we  ought  to  have  awaited  with  resignation  the 
moment  of  its  downfall.  For  instance,  there 
was  one  fissure,  which,  though  insignificant  in 
appearance,  and  therefore  treated  as  of  little 
consequence,  suddenly  became  very  serious  and 
proved  to  be  one  of  the  determining  factors 
in  the  final  catastrophe.  It  will  be  remem- 
bered that  there  were  close  to  the  corners  of 
the  Campanile — to  be  precise,  along  the  left 
side  of  each  of  its  internal  walls — a  series  of 
small  windows  which  served  to  light  the  vari- 
ous inclines  leading  to  the  belfry,  there  being 
one  window  to  each  of  the  landings  forming 
the  turnings  of  the  inclines.  These  small  win- 
dows, of  which  there  were  eight  on  each  side 
of  the  Campanile,  were  very  happily  arranged 
in  so  far  as  the  purpose  of  giving  light  to  the 
various  parts  of  the  inclines  was  concerned, 
but  occurring,  as  they  did,  in  close  proximity 
to  the  corners  of  the  tower,   they   constituted 
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an  effective  source  of  weakness.  It  will  be 
readily  understood,  therefore,  that  a  craclt 
which  began  at  the  lower  window  on  one  of 
the  sides  of  the  Campanile  and  extended  as 
far  as  the  last  window  but  one,  thus  placing 
the  various  window  openings  in  communica- 
tion with  one  another,  meant  a  very  extensive 
solution  of  continuity — and  this  in  a  vertical 
direction — between  two  of  the  faces  of  the 
Campanile. 

As  luck  would  have  it.  this  fissure,  which 
was  not  very  alarming  in  appearance,  and 
from  the  nature  of  the  case  did  not  extend 
very  rapidly,  was  not  kept  under  proper  ob- 
servation by  those  responsible  for  the  good 
preservation  of  the  monument.  In  fact  it  is 
barely  five  years  since  the  Board  for  the 
Preservation  of  Venetian  Monuments — its  at- 
tention having  been  called  to  the  intrinsic,  if 
not  apparent,  gravity  of  this  fissure — took  oc- 
casion to  publish  in  its  Annual  Report  the  fol- 
lowing note — a  note  which  illustrates  better 
than  any  words  of  mine  its  light-hearted  meth- 
od of  dealing  with  the  apprehensions  then  ex- 
pressed: "One  of  the  usual  rumors  whispers 
that  the  Campanile  of  St.  Mark's  must  inevi- 
tably fall  down,  because  some  portions  of  the 
old  wall  have  been  picked  up  in  the  caretaker's 
rooms,  the  said  portions  being  attributed  to 
the  extension  of  a  crack.  Now  the  caretaker's 
dwelling  has  been  in  its  present  state  for  about 
a  century,  as  may  be  seen  from  the  drawing  by 
Cicognara  (in  his  Fabbriche  piu  cospicue  di 
Venezia),  and  the  fissure  appears  just  as  it  is 
now  in  very  early  photographs  of  the  Campa- 
nile; in  other  words,  there  has  been  no  sign 
of  this  terrible  extension  of  the  fissure  for 
many  years."  The  choice  of  the  factors  on 
which  this  conclusion  is  based  .is  sufficiently 
primitive!  As  a  matter  of  fact,  the  moment 
the  necessity  or  opportunity  arose  for  silencing 
the  voice  of  the  alarmist,  the  Board,  which  has 
its  ofl5ces  within  a  few  yards  of  the  Campanile, 
ought  to  have  made  inquiry  and  published  to 
the  world  the  nature  of  the  fissure  which  had 
given  rise  to  anxiety,  instead  of  contenting  it- 
self by  quoting  the  authority  of  a  picture 
which  left  the  hands  of  the  frame-maker  a 
hundred  years  ago,  and  referring  to  an  old 
photograph  of  half  a  century  back.  Still  more 
strange  appears  the  argument  that  because  a 
crack  has  been  in  existence  for  a  hundred 
years  without  any  sign  of  increasing  it  is 
therefore  to  be  regarded  as  harmless.  As 
though  the  natural  decay  due  to  the  lapse  of 
time,  and  the  unforeseen  yet  not  impossible 
changes  due  to  subsidence,  shock  or  other 
causes,  did  not  in  themselves  furnish  good 
reason  for  refusing  to  adopt  thus  readily  a  con- 
clusion  of   such   a   fatalistic   nature. 

A  more  prudent  attitude  in  regard  to  this 
crack  would  have  sufficed,  and  the  adoption  of 
some  precautionary  measure — such  as  the  fill- 
ing in  of  the  windows  situated  on  the  line  of 
fissure,  in  order  to  restore  the  solidarity  of 
the  two  external  walls  of  the  Campanile  that 
had  become  detached,  and  to  prevent  any 
change,  however  slight,  in  the  general  condi- 
tions of  the  building,  due  perhaps  to  some  ill- 
considered  Innovation,  or  even  to  circumstances 
of  a  purely  fortuitous  and  unforeseen  charac- 
ter— would  have  put  an  end  to  that  widening 
of  the  Injury  which  in  two  days  became  threat- 
ening, on  the  third  day  showed  that  the  evil 
was  beyond  remedy,  and  within  the  brief  space 
of  ninety  hours  led  to  a  catastrophe.  For 
•while  the  defects  observed  in  structures  which 
have  to  withstand  not  only  the  purely  static 
action  of  weights  exercising  pressure  In  a  ver- 
tical direction,  but  also  the  dynamic  effect  of 
the  thrust  of  arches  or  vaultings,  may  be  a 
source  of  alarm  from  the  moment  of  their  ap- 
•  pearance  owing  to   their  manifestly   progress- 


ive character,  it  by  no  means  follows  that  de- 
fects in  structures  which  are  not  called  upon 
to  withstand  any  such  thrusting  actlon^as  in 
the  case  of  the  Campanile  of  St.  Mark's — 
should  not  be  regarded  with  apprehension.  For 
though  they  may  not  present  those  progress- 
ive characteristics  which  call  for  immediate 
remedial  measures,  they  indicate  none  the  less 
surely  a  condition  of  unstable  equilibrium  in 
the  monument;  and  a  day  must  come  when 
some  seemingly  trivial  cause  proves  sufficient 
to  determine  a  catastrophe,  and  finds  the  gen- 
eral structure  predisposed  to  second  the  first 
movement  and  aggravate  it  with  phenomenal 
rapidity. 

This  was  the  case  with  the  Campanile  of  St. 
Mark's.  The  determining  factor  in  the  catas- 
trophe must,  of  a  surety,  have  been  some  cir- 
cumstance of  trivial  importance  compared  with 
the  final  effect  produced,  but  this  does  not  less- 
en the  culpability  and  shortsightedness  of 
those  responsible.  The  recriminations  which 
have  accumulated  during  the  last  few  days  in 
the  Venetian  newspapers  and  in  the  interviews 
with  persons  more  or  less  compromised  by 
the  disaster  make  one  reluctant  to  enter  on  a 
more  detailed  examination  of  the  catastrophe 
while  an  inquiry  is  still  pending.  There  is, 
however,  one  inference  which  may  fairly  be 
drawn  from  the  facts  before  us.  The  very  mul- 
tiplicity of  the  accusations  and  disclaimers 
and  the  eagerness  with  which  responsibility  is 
denied  are  in  themselves  conclusive  evidence  of 
the  disorganization  and  inefficiency  of  those  re- 
sponsible for  the  preservation  of  monuments 
in  Italy.  For  years  past  every  one  in  Venice 
has  been  familiar  with  the  endless  antago- 
nisms, friction,  rivalry,  and  quarreling  be- 
tween the  persons  charged  with  the  mainte- 
nance of  the  more  important  monuments.  For 
years  past  they  have  witnessed  the  continual 
iteration  of  charges,  impeachments  and  alarms. 
Time  after  time  have  ministerial  committees 
intervened  to  put  things  right,  with  invariably 
illusory  results.  It  is  the  men  rather  than 
the  monuments  who  play  the  leading  part  In 
these  disputes. 

tNote. — The  drawings  accompanying  this 
article  are  from  Cicognara's  "Fabbriche  e  i 
Monument!  cospicul  dl  Venezia,"  published  in 
1838-40.] 


Water  Supply  System  in  the  Maiden  Lane  Build- 
ing, New  York. 


Boiler  Rivets  should  be  carefully  examined, 
according  to  a  report  of  the  Mutual  Boiler 
Insurance  Company,  by  the  following  cold 
tests;  driving  them  down  on  an  anvil  with  the 
head  in  a  die,  by  nicking  and  bending  back  on 
themselves  without  developing  serious  cracks. 
In  tests  made  by  the  company,  steel  rivets 
stood  up  well  as  a  rule,  but  iron  rivets  did 
not  and  one  brand  of  steel  rivets  proved  very 
poor. 


The  Waste  of  Water  in  Washington  Is  becom- 
ing a  more  serious  matter  than  ever  before,  ow- 
ing to  the  additional  cost  which  filtration  will 
soon  impose  on  the  management  of  the  works 
and  the  need  of  constructing  a  new  conduit 
very  soon  if  the  present  rate  of  consumption 
is  maintained.  The  supply  is  now  about  193 
gallons  per  capita  daily,  or  double  the  amount 
there  is  any  reason  whatever  for  furniabing 
to  a  community  so  largely  residential.  Colonel 
Miller,  who  is  in  charge  of  the  Washington 
aqueduct,  draws  special  attention  to  this  condi- 
tion in  his  last  report,  but  does  not  seem  par- 
ticularly hopeful  that  the  only  positive  remedy, 
the  use  of  meters,  will  be  adopted  very  soon. 
It  Is  difficult  to  understand  why  the  people  of 
Washington,  who  are  noted  for  their  complaints 
about  high  taxes,  should  oppose  so  bitterly  this 
equitable  means  for  reducing  In  no  small  way 
the  cost  of  such  an  important  article  as  water. 


An  eighteen-story  steel-cage  office  building 
has  just  been  finished  with  a  front  of  75  feet 
on  Broadway  and  110  feet  on  Maiden  Lane. 
It  is  shaped  like  an  irregular  U  in  plan,  with 
a  28x38-foot  central  light  court  and  a  smaller 
one  at  the  side,  as  indicated  in  the  typical  floor 
plan.  The  water  supply  Is  received  through  a 
4-lnch  service  pipe  from  the  Broadway  and  a 
3-lnch  one  from  the  Maiden  Lane  city  mains. 
It  is  ;iot  filtered  but  is  taken  direct  through  a 
fish  trap,  by-passed  meter,  gate  valves  4-lnch 
pipe  and  two  ball'  cocks,  to  a  rectangular  2,000- 
gallon  suction  tank,  made  of  ^-inch  steel  with 
a  %-inch  steel  cover  and  a  hinged  door  2  feet 
square  over  the  ball  cocks. 

A  Lewis  steam  pump  is  installed  for  house 
and  fire  service  and  its  4-inch  suction  pipe  is 
connected  directly  to  the  bottom  of  the  tank. 
It  is  cross-connected  to  a  special  pump  for  the 
safe-lifting  elevator,  but  is  not  connected  to 
the  boiler  feed  pumps.  Its  discharge  riser  de- 
livers without  a  hush  pipe  through  ball  cocks 
in  the  3,500-gallon  steel  roof  tank,  which  is 
similar  to  the  suction  tank.  The  root  tank  Is 
provided  with  the  usual  safe,  overflow  and 
emptying  pipes,  and  has  a  float  which  indicates 
the  height  of  water  on  an  engine-room  Index. 
It  has  a  pressure  pipe  connected  with  a  Ford 
regulating  valve  which  controls  the  steam  sup- 
ply to  the  house  pump  and  starts  and  stops  it 
when  the  water  in  the  tank  reaches  the  limit- 
ing low  and  high  levels. 

The  pump  also  delivers  directly  into  the  fire 
line,  a  6-inch  stand-pipe  near  the  center  of  the 
building,  which  is  connected  at  the  upper  end 
with  the  roof  tank  and  has  a  2% -inch  valve 
and  100  feet  of  linen  hose  in  the  corridor  of 
every  story.  A  branch  runs  to  the  sidewalk 
and  terminates  there  with  a  Siamese  coupling 
for  fire  engines.  Check  valves  are  set  at  the 
top  and  bottom  of  the  stand  pipe  and  next  to 
the  Siamese  coupling  so  that  the  fire  pressure 
can  not  escape  into  the  tank  or  house  mains 
or  back  up  on  the  pumps. 

The  3-inch  supply  from  the  roof  tank  has  a 
vertical  2-inch  branch  to  the  cellar,  but  its 
main  connections  are  to  the  branches  of  a  hori- 
zontal distribution  main  run  in  a  XJ-shape  par- 
allel with  the  corridors  above  the  suspended 
ceiling  of  the  eighteenth  story.  This  main 
provides  for  a  down  supply  to  all  the  cold 
water  fixtures  above  the  first  story.  It  has 
ten  1%-inch  risers  to  supply  the  vertical 
groups  of  office  wash  basins,  the  slop  sinks 
and  the  toilet  rooms  above  the  first  story.  A 
2-inch  supply  to  the  cellar  has  a  branch  to 
.the  hot-water  tank  and  another  to  a  header 
from  which  valved  lines  are  run  on  the  cel- 
lar ceiling  to  supply  the  fixtures  in  the  base- 
ment and  first  story.  The  header  is  cross- 
connected  with  the  street  pressure  supply  to 
the  boiler  feed  pumps,  but  is  generally  oper- 
ated under  tank  pressure. 

The  hot-water  tank  is  a  14-inch  horizontal 
steel  cylinder  3  feet  in  diameter  and  6  feet 
long.  It  is  covered  with  asbestos  and  canvas 
and  is  suspended  from  the  basement  floor- 
beams.  It  was  tested  at  the  factory  to  100 
pounds  pressure  and  contains  an  ?0-foot  coil 
of  2-inch  galvanized  iron  steam  pipe.  Steam 
at  the  regular  boiler  pressure  of  about  125 
pounds  is  admitted  to  the  coil  through  a  Davis 
thermostat  set  to  shut  it  off  automatically 
when  the  temperature  of  the  water  in  the  tank 
rises  to  130  degrees.  The  hot-water  outlet 
connects  with  a  header  from  which  five 
branches  are  run  on  the  basement  ceiling.  One 
of  them  rises  to  the  attic  and  supplies  slop 
sinks,   toilet-room  wash  basins  and  a  private 
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bath  room;  the  others  supply  the  fixtures  in 
the  first  story  and  basement.  All  of  them 
have  return  circulation  pipes  connected  to  the 
cold  water  Inlet  for  the  tank. 

All  of  the  cold-water  supplies  to  the  base- 
ment and  first  story  and  all  of  the  hot-water 
supplies  are  valved  near  the  hot  water  tank 
and  the  whole  system  can  there  be  emptied 
into  the  sewer,  but  the  different  riser  and  dis- 
tribution lines  are  not  provided  with  separate 
emptying  pipes.  The  wash-basin  cold-water 
supplies  from  the  attic  distribution  line  termi- 
nate at  the  bottom  with  a  reverse  bend,  and 
the  short  leg  forms  an  air  chamber  about  3 
feet  high.  These  lines  can  be  emptied  through 
their  lowest  fixtures,  but  have  no  emptying 
valves  or  waste  pipes.  The  exposed  pipes  at 
wash  basins  and  in  the  toilet  rooms  are  of 
brass,  nickel  plated;  all  other  water  pipes  are 
of  galvanized  wrought  iron  or  steel,  standard 
weight,  with  cast  and  malleable  iron  beaded 
fittings.  The  ceiling  pipes  in  the  cellar  and 
attic  and  the  hot-water  pipes  throughout  the 
building  are  protected  by  felt  or  asbestos  insu- 
lation 14-lnch  thick  and  covered  with  canvas. 

There  are  Chapman,  Crane  or  Fairbanks 
gate  valves  on  the  hot  and  cold  water  sup- 
plies to  all  the  toilet  rooms,  office  basins  and 
slop  sinks,  and  all  fixtures  have  air  chambers. 
The  branches  to  each  fixture  have  angle  valves 
of  a  special  make  with  a  key-handle  engaging 
the  valve  stem   inside  a   protecting  socket  so 


divided  into  three  sections  by  two  horizontal 
expansion  loops  and  is  supported  only  at  the 
middle  points  of  these  three  sections.  The  aver- 
age total  daily  consumption  of  water,  in  summer, 
is  about  37,500  gallons  including  the  supply 
to  one  of  the  three  300-horse-power  boilers, 
which  suffices  to  operate  the  plant  when  no 
steam  heat  and  little  electric  light  is  required. 
The  oftlce  partitions  are  of  course  varied  to 
suit  tenants  and  in  some  cases  the  wash  basins 
shown  in  the  typical  floor  plan  are  omitted  or 
are  located  in  different  places,  and  in  the  bank 
on  the  first  floor  there  is  a  special  toilet  room 
for  employees.  One  of  the  upper  floors  is  oc- 
cupied by  the  Broadway  Building  Company  and 
here  there  is  a  private  bathroom  handsomely 
finished  with  white  marble  and  plate  glass  and 


cates    with   the   toilet    room    through     double 
swing  spring  half  doors  without  latches. 

Messrs.  Clinton  &  Russell  were  the  archi- 
tects of  the  building  and  Col.  J.  H.  Wells,  of 
their  staff,  was  the  engineer.  The  George  A. 
Fuller  Company  was  the  general  contractor 
and  Mr.  D.  M.  Quay  was  in  charge  of  the  sani- 
tary work.  Messrs.  Wells  &  Newton  were  sub- 
contractors for  the  plumbing,  of  which  Mr.  J. 
E.  Plynn  was  foreman. 


A  440-Volt  Plant  will  be  installed  for  light- 
ing the  five  new  buildings  of  the  University  of 
Illinois  at  Champaign.  Two-phase  alternating 
current  will  be  used,  and  each   phase  will   be 


Refurn  Circulation. 


Broacfway. 

Typical  Fi;dOB  Plak,  Maiden  Lani;  BuiLoma. 


<iENEBAi,  Diagram  of  Wateb  Piping,  Maiden  Lane  Building. 


that  they  can  be  operated  only  by  the  en- 
gineer'a  wrench.  They  are  carefully  adjusted 
so  as  to  throttle  the  pressure  in  the  lower 
stories  and  reduce  the  flow  through  the  fau- 
cets. Ther^  is  a  Pratt  &  Cady  swinging  check 
valve  set  in  the  return  circulation  header  at 
the  hot-water  tank  to  prevent  the  cold-water 
sapply  from  backing  up  in  it. 

All  the  water  pipes  are  carefully  laid  to 
grade  to  prevent  the  formation  of  air  pockets 
and  both  hot  and  cold  riser  lines  are  vented 
from  the  highest  point  to  the  roof  tank  by 
pipes  not  seen  in  the  general  diagram.  The 
cold-water  risers  are  rigidly  connected  to  the 
floorbeams,  but   the    attic   hot-water   riser    is 


containing  a  porcelain  bath  tub  and  shower 
bath,  a  wash  basin  and  closet.  In  the  base- 
ment there  is  a  caf6  with  kitchen  plumbing,  a 
barber's  shop  with  hot  and  cold-water  fixtures, 
and  a  pulilic  toilet  room  in  the  sidewalk  vault. 
In  the  basement  there  is  an  engineer's  toilet 
room  with  bath,  closet  and  wash  basins. 

The  toilet  rooms  have  mosaic  floor  and  tile 
wainscot  6  feet  high  with  sanitary  cove  tile 
base  board.  The  partitions  are  slabs  of  Ten- 
nessee marble  G  feet  high  which  are  set  with- 
out standards,  with  cement  joints  on  the  floor. 
The  doors  have  solid  panels  of  polished  oak 
and  are  mounted  on  spring  hinges.  The  slop 
sink  Is  set  in  an  ante  room  which  communi- 


treated  as  a  single-phase  circuit  operated  on 
the  three-wire  system,  the  neutral  wire  being 
supplied  with  current, .from  an  auto-transform- 
er. Although  the  220-volt  lamp  is  somewhat 
less  efficient  than  the  110-volt  lamp,  the  differ- 
ence is  expected  to  be  of  very  little  moment  in 
this  case,  since  the  exhaust  from  the  steam 
engine  plant  operating  the  generators  is  to  be 
used  in  heating  the  buildings.  The  generating 
station  contains  two  belted  two-phase  generat- 
ors, one  of  50  and  one  of  75  kilowatts,  operated 
at  440  volts,  to  which  will  shortly  be  added  an 
engine-type,  revolving  field,  120-kilowatt  alter- 
nator, purchased  from  the  Westinghouse  Elec- 
tric &  Manufacturing  Company. 


Sept.  6,  1902. 


THE    ENGINEERING   RECORD. 


233 


The  Selection  of  Gas  Engines. 
Ily  .1.   D.   Lyon. 


Although  gas  engines  of  both  the  two  and 
four  cycle  types  are  made  and  operated  In  this 
country,  the  great  predominance  of  the  four 
cycle  poppet  valve  gas  engine  at  the  present 
time  no  doubt  simplifies  the  matter  of  gas  en- 
gine selection  very  materially,  but  beyond  the 
question  of  type  there  are  a  number  of  other 
considerations  which  should  be  taken  into  ac- 
count in  order  to  obtain  satisfactory  results  in 
any  given  case.  One  of  the  first  and  most  im- 
portant considerations  should  be  to  secure  an 
engine  suited  to  its  work,  and  this  seems  to 
be  a  point  frequently  overlooked  by  users  and 
ignored  by  manufacturers. 

Buyers  of  steam  engines  usually  decide  upon 
the  class  of  engine  especially  adapted  to  the  re- 
quirements of  the  plant  to  be  operated  before 
asking  for  proposals  from  manufacturers,  and  as 
a  rule  the  specifications  are  so  worded  as  to 
prevent  useless  waste  of  time  in  considering 
proposals  on  engines  not  belonging  to  the  class 
decided  upon.  Of  the  various  general  forms  em- 
ployed in  steam  engine  construciion,  each  is  in- 
tended to  render  the  engine  a  little  better 
adapted  to  some  particular  class  of  require- 
ments and  there  is  no  valid  reason  why  the 
same  should  not  be  true  of  the  gas  engine. 
There  are,  no  doubt,  cases  in  which  a  high  speed 
gas  engine  will  fill  the  conditions  better  than 
one  of  slow  speed,  for  instance,  in  a  case  of  a 
basement  electric  plant,  in  which  space  is  valu- 
able and  more  than  offsets  the  disadvantages  in- 
herent to  high  speed  engines  (no  reflection  upon 
this  valuable  class  of  engines  is  intended;. 
Now  the  fact  that  this  engine  has  proved  the 
best  possible  selection  for  the  plant  in  ques- 
tion does  not  indicate  that  it  would  be  in 
every  case  as  good  for  work  of  some  other  de- 
scription, as,  for  instance,  in  a  manufacturing 
plant  in  which  skilled  attendance  is  at  a  pre- 
mium and  the  work  is  of  rough  and  heavy  char- 
acter, subjecting  the  engine  to  severe  shocks 
and  strains. 

By  a  course  of  natural  selection  the  Corliss 
and  other  heavy  duty  slow  speed  steam  engines 
have  come  to  be  used  almost  exclusively  for  a 
certain  class  of  work,  the  lighter,  higher  speed 
automatic  engine  for  another  class,  and  the 
plain  slide  valve  engine  fills  all  the  require- 
ments of  many  users.  This  same  process  of 
selection  will,  probably,  divide  the  various 
forms  of  gas  engines  into  classes,  which  will 
become  well  known  to  users,  and  the  result  is 
likely  to  increase  the  reliability  and  enhance 
the  reputation  of  the  gas  engine,  especially  for 
use  in  plants  of  considerable  importance.  At 
the  present  time,  however,  almost  every  builder 
,  of  gas  engines  recommends  the  engine  of  his 
manufacture  lor  power  uses  ol  any  description, 
and  while  it  is  no  doubt  true  that  the  engine 
will  furnish  power  for  almost  any  class  of 
work,  the  fact  remains  that  each  type  of  engine 
will  be  found  better  adapted  to  certain  kinds 
of  work. 

This  renders  it  advisable  for  the  prospective 
customer,  who  is  without  mechanical  training, 
to  secure  the  services  of  a  competent  engineer 
to  aid  him  in  the  selection  of  a  gas  engine  for 
any  plant  which  requires  a  considerable  amount 
of  power,  and  the  engineer's  fees  will  be  found 
to  be  a  part  of  the  investment  which  is  likely 
to  return  the  greatest  dividends.  A  careful 
reading  of  the  catalogues  of  various  builders 
cannot  but  result  in  confusion  of  the  mind  of 
the  man  who  is  obliged  to  secure  all  his  in- 
formation on  the  subject  from  this  source,  since 
statements  are  frequently  made  in  one  cata- 
logue which  will  be  found  flatly  contradicted 
in  another.  It  is  probable  that  the  writers  of 
such  statements  are  not  intentionally  guilty  of 


attempting  to  mislead  the  reader,  but  that 
statements  which  are  merely  expressions  of 
opinions  or  prejudices  are  given  as  facts. 

There  are  certain  main  features  which  should 
be  taken  into  account  in  forming  a  decision  as 
to  the  form  or  class  of  engine  which  is  most 
desirable  for  any  given  work,  and  these  can  only 
be  arrived  at  by  a  careful  consideration  of  the 
particular  details  of  each  case.  There  are, 
however,  some  points  which  apply  very  gen- 
erally to  gas  engines  as  a  class,  and  a  few  sug- 
gestions to  the  prospective  user,  or  the  engi- 
neer who  finds  himself  called  upon  to  assist 
some  client  in  the  selection  of  a  gas  engine, 
may  be  of  value. 

First  of  all  it  Is  advisable  to  examine  a  num- 
ber of  machines  of  the  general  form  decided 
upon,  and  note  carefully  the  manner  in  which 
they  are  doing  their  work,  and  this  is  a  sug- 
gestion which,  naturally,  would  occur  to  anyone 
who  had  such  matters  to  decide.  A  pleasing  out- 
line in  the  design  of  the  engine  should  always 
be  expected  in  a  machine  which  has  been  de- 
signed by  a  really  capable  man.  Sharp  angles 
should  not  be  of  frequent  occurrence  in  the 
castings,  and  all  parts  under  strain  should  have 
large  well  rounded  fillets  at  all  such  angles. 
The  manner  in  which  the  main  bearings  are 
made,  and  in  which  they  are  adjustable,  should 
be  very  carefully  considered,  as  the  bearings  of 
the  gas  engine  seem  to  give  more  trouble  than 
those  of  the  steam  engine.  They  should  not 
only  be  easily  adjustable,  but  the  metal  with, 
which  they  are  lined  should  be  so  placed  as  to 
render  the  replacing  of  the  lining  easy.  The 
crank  shaft  should  be  heavy  enough  so  that  the 
rim  of  the  fly-wheel  does  not  show  any  marked 
tremor  or  vibration  at  the  time  of  explosion 
of  the  charge  in  the  cylinder.  In  most  cases 
accessibility  of  working  parts  should  be  a  point 
to  be  given  a  good  deal  of  importance.  The 
auxiliary  mechanism  should  be  driven  in  such 
a  manner  as  to  reduce  wear  on  gears  and  cams 
to  a  minimum,  and  should  present  no  appear- 
ance of  trappiness.  The  larger  castings  should 
have  no  small  projections  cast  integral  with 
them,  and  such  parts  as  are  necessary  to  be 
fastened  on  the  larger  castings  should  be  bolted 
in  place.  An  important  point  in  connection 
with  the  valve  mechanism  is  the  manner  In 
which  the  valves  are  lifted  from  their  seats, 
especially  the  exhaust  valve,  which  is  exposed 
to  the  high  temperature  of  the  exhaust  gases. 
This  lift  should  be  as  nearly  as  possible  in  a 
straight  line  with  the  axis  of  the  valve  stem, 
since  an  uneven  wear  on  the  guides  of  the  valve 
stems  will  invariably  result  in  leakage  of  the 
exhaust  gases  past  the  valve  stem,  causing 
much  annoyance  from  sticking  of  the  valves. 
In  engines  of  any  considerable  size  these  guides 
should  be  made  in  the  form  of  a  removable 
bushing,  which  can  be  replaced  when  it  becomes 
worn  to  the  extent  of  leakage.  The  Ignitor 
should  be  of  as  simple  construction  as  possible, 
and  should  always  be  made  so  as  to  produce 
ignition  of  the  charge  at  the  proper  point  in  the 
cycle  of  the  engine  and  to  admit  of  an  easy 
regulation  of  this  point  of  ignition. 

It  is  always  well  to  inquire  as  to  the  cost  of 
maintaining  the  ignition  on  any  engine  under 
examination,  since  this  is  one  of  the  most  im- 
portant, and  at  the  same  time  one  of  the  most 
troublesome  details  in  the  gas  engine.  The 
parts  of  the  ignitor  should  be  strong,  and  so 
designed  as  to  allow  new  parts  to  be  very  easily 
put  in  place,  without  extra  work  of  fltting. 

The  combustion  chamber  should  always  be  of 
such  form  as  to  present  the  largest  volume  with 
the  smallest  surface,  and  this  surface  should  not 
be  broken  up  by  angles  and  pockets  to  any 
great  extent.  The  larger  the  surface  surround- 
ing the  combiistion  chamber  the  greater  the  loss 
of  beat  to   the   cooling  water.     The   effect   of 


breaking  the  combustion  chamber  up  Into  Uis- 
tinct  spaces  connected  by  more  or  less  re- 
stricted passages  is  to  retard  combustion  with 
a  serious  loss  of  efliciency. 

The  water  jackets  should,  of  course,  surround 
the  cylinder  head,  cylinder,  and  as  much  as  pos- 
sible of  the  extiaust  valve  stem.  The  seat  of 
the  exhaust  valve  should  be  so  arranged  as  to 
permit  of  easy  renewal  in  engines  of  any  con- 
siderable size. 

A  great  diversity  of  opinion  exists  as  to  the 
best  method  of  connecting  cylinders  on  hori- 
zontal engines  to  their  frames.  The  same  is 
also  true  of  a  great  many  of  the  details  in 
connection  with  the  engine,  but  the  suggestions 
given  above  may  be  applied  equally  well  to  any 
type,  since  the  same  general  conditions  hold 
good  in  all.  There  are,  no  doubt,  many  other 
features,  which  would  be  well  worthy  of  careful 
consideration.  Upon  these  the  prospective  user 
should  form  his  judgment  from  a  careful  ex- 
amination of  plants  in  use,  and  a  judicious  ques- 
tioning of  the  users. 


Trade  Publications. 


The  Hayden  &  Derby  Mfg.  Co.,  85  Liberty 
St.,  New  York,  is  interested  exclusively  in  mak- 
ing injectors,  ejectors  and  jet  apparatus.  It 
has  issued  a  new  catalogue  describing  its  line, 
which  is  particularly  explicit  in  the  portions 
relating  to  automatic  and  double-tube  injectors. 
The  method  of  selecting  the  proper  type  and 
size  for  a  given  service  is  explained,  and  there 
are  useful  suggestions  concerning  the  causes 
that  may  injuriously  affect  the  operation  of 
an  injector. 

A  valuable  explanation  of  the  appliances 
used  in  the  transmission  of  power  by  wire  rope, 
the  selection  of  a  plant  for  a  given  service  and 
the  method  of  erecting  it,  is  given  In  a  book 
piepared  by  the  John  A.  Roebling's  Sons  Co., 
Trenton,  N.  J.  There  are  a  number  of  use- 
ful tables  of  the  horse-power  transmitted  un- 
der different  conditions  and  of  the  properties 
of  rope  used  for  this  purpose,  together  with 
many  illustrations  and  brief  descriptions  of 
installations. 

The  United  States  Wood  Preserving  Co.,  29 
Broadway,  New  York,  has  issued  a  pamphlet 
by  Mr.  F.  A.  Kummer  describing  the  advan- 
tages of  creo-resinate  wood  pavements.  The 
blocks  treated  by  this  company's  process  have 
now  been  in  use  long  enough  to  demonstrate 
their  resistance  to  wear  and  their  effect  on 
horses,  subjects  which  are  discussed  in  the 
pamphlet  in  a  number  of  letters. 

The  Hunt  system  of  industrial  railways  for 
shops  and  factories  is  well  known,  but  In  case 
a  reader  unacquainted  with  its  peculiarities  is 
desirous  of  obtaining  a  general  understanding 
of  them,  he  will  find  the  information  given  pic- 
torially  in  a  pamphlet  of  views  taken  in  a  num- 
ber of  famous  shops,  just  issued  by  the  C.  W. 
Hunt  Co.,  Allen  St.,  West  New  Brighton,  N.  Y. 

The  new  bulletins  of  the  Fort  Wayne  Elec- 
tric Works,  Fort  Wayne,  Ind.,  are  as  follows: 
No.  1,025,  direct-current  belted  generators 
with  capacities  of  20  to  400  kilowatts  and  vari- 
ous speeds;  No.  1,030,  single-phase  generators 
in  capacities  from  b7V4  to  300  kilowatts  at  60 
cycles  and  33  to  400  kilowatts  at  140  cycles; 
No.  1,032,  direct-current  belted  motors  for 
slow,  medium  and  moderate  speeds  and  rated 
at  25  to  105  horse-power.  All  the  bulletins  are 
finely  illustrated  and  contain  full  tables  of  the 
dimensions  and  capacities  of  the  apparatus  de- 
scribed. 

The  Keystone  Valve  &  Mfg.  Co.,  2626  Carson 
St.,  Pittsburg,  has  prepared  a  catalogue  of 
straight-way,  three-way,  four-way  and  locomo- 
tive blow-oft  valves  designed  specially  for  hy- 
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dranlic  and  compressed  air  service,  boiler  blow- 
otCs  and  like  uses.  A  quarter  turn  of  the  op- 
erating lever  gives  a  full  opening  of  tlie  valve. 
The  H.  W.  Johns-Manville  Co.,  New  York,  has 
issued  a  pamphlet  concerning  the  Manville  fire 
extinguisher.  This  is  a  tube  filled  with  a  pow- 
der which,  when  sprinkled  on  the  base  of  a  fire, 
generates  carbon  di-oside  and  thus  extin- 
guishes or  checks  the 'flames. 


schrift,"  had  about  1,800  pages  during  the  year, 
and  the  contributions  sent  to  the  editor  were 
far  more  numerous  than  the  limits  of  the  pub- 
lication could  accommodate.  The  directors  re- 
port that  they  have  arranged  for  the  writing 
of  a  treatise  on  the  steam  engine  and  another 
on  its  history. 


CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OF  Enqineerinq  and  Building  Supplies. 


Personal  Notes. 


I'Mc  G.  H.  Stevenson  has  been  reappointed 
city  engineer  of  Lafayette,  Ind.,  for  a  term  of 
two  years. 

Mr.  R.  M.  Ellis  has  resigned  his  position  as 
superintendent  of  the  Vicksburg,  Miss.,  Elec- 
tric railway  to  become  superintendent  of  the 
Natchez,  Miss.,  Electric  Railway  Co.,  and  Mr. 
Walter  Mattingly  has  been  appointed  to  suc- 
ceed him. 

Mr.  Howard  L.  Ingersoll  has  been  transferred 
to  the  Middle  Division  of  the  New  York  Cen- 
tral A  Hudson  River  Railroad  as  resident  en- 
gineer and  Mr.  Wm.  T.  Dorrance  has  been 
appointed  acting  resident  engineer  of  the  East- 
em  Division. 

The  following  candidates  for  different  grades 
of  membership  in  the  American  Society  of 
Civil  Engineers  were  announced  elected  Sep- 
tember 3:  Members — W.  E.  Angler,  resident 
engineer.  Southern  Illinois  &  Missouri  Bridge 
Co.,  Thebes,  111.;  F.  T.  Bancroft,  Joy  &  Ban- 
croft, Detroit;  O.  W.  Chllds,  chief  engineer, 
Stupp  Bros.  Bridge  &  Iron  Co.,  bt.  Louis;  F. 
W.  Cohen,  engineer  of  erection,  Pennsylvania 
Steel  Co.,  Harrisburg,  Pa.;  S.  E.  Coombs,  chief 
engineer.  Southern  Missouri  &  Arkansas  and 
Cape  Girardeau  &  Northern  Railroad,  Cape  Gi- 
rardeau, Mo.;  W.  W.  Crehore,  Structural  En- 
gineering Co.,  New  York  City;  G.  M.  Eldridge, 
superintendent,  Tampa  Water-Works  Co.,  Tam- 
pa, Fla.;  Elliot  Holbrook,  chief  engineer,  Kan- 
sas City  Southern  Ry.,  Kansas  City,  Mo.;  E. 
T.  E.  Lansing,  city  engineer.  Little  Falls,  N.  Y.; 
W.  N.  McDonald,  assistant  engineer,  Dept.  of 
Streets,  Havana,  Cuba;  O.  M.  Eidlitz,  New 
York  City;  H.  A.  E.  C.  von  Schon,  Sault  Ste. 
Marie,  Mich.  Associate  members — R.  I.  D.  Ash- 
bridge,  first  assistant  engineer,  Improvement, 
Extension  and  Filtration  of  Water  Supply, 
Philadelphia;  M.  C.  Bland,  contract  manager, 
American  Bridge  Co.,  Cleveland,  0.;  Abraham 
Gideon,  assistant  engineer,  Dept.  of  Sewers, 
Havana,  Cuba;  J.  T.  Henderson,  assistant  en- 
gineer, Connecticut  River  Bridge  &  Highway 
Comm.,  Hartford,  Conn.;  F.  D.  Hughes,  assist- 
ant engineer.  Midland  Bridge  Co.,  Kansas  City, 
Mo.;  G.  A.  Noska,  assistant  engineer  to  George 
B.  Post,  New  York  City;  H.  VB.  Osbourn,  as- 
sistant engineer.  Improvement,  Extension  and 
Filtration  of  the  Water-Supply,  Philadelphia; 
J.  G.  Peck,  bridge  engineer,  State  Engineer's 
office,  Albany,  N.  Y.;  E.  E.  Pettee,  with  J.  R. 
Worcester,  Newtonville,  Mass.;  J.  W.  Rickey, 
engineer,  St  Anthony  Falls  Water-Power  Co., 
Minneapolis,  Minn.;  L.  J.  Riegler,  with  Penn- 
sylyfinia  Co.,  Allegheny,  Pa,;  G.  T.  Roberts, 
assistant  engineer.  Bureau  of  Engineering, 
Buffalo,  N.  Y.;  F.  N.  Sanders,  assistant  engi- 
neer. State  Engineer's  office,  iilbany,  N.  Y.; 
M.  H.  Wright,  roadmaster,  Louisville  &  Nash- 
ville R.  R.,  Nashville,  Tenn.;  G.  C.  Bartram, 
Boston,  Mass.  Juniors. — ^P.  L.  C.  Bond,  New 
York  City;  H.  G.  Burro wes,  Brooklyn,  N.  Y.; 
W.  S.  Getchell,  Denver;  R.  A.  McCulloch,  Or- 
ange, N.  J.;  Rudolph  Quanz,  West  Hoboken, 
N.  J.;  C.  L.  Richardson,  New  York  City;  A.  L. 
Tme,  Portland,  Me. 


The  New  England  Water-Works  Association 
will  hold  its  twenty-first  annual  convention  at 
the  Hotel  Brunswick,  Boston,  Sept.  10,  11  and 
12.  The  papers  and  addresses  are  as  follows: 
■"Duties  of  Municipalities  Regarding  Water 
Supplies,"  by  Hon.  J.  O.  Hall,  Quincy;  report 
of  committee  on  "Standard  Specifications  for 
Cast-Iron  Pipe,"  Mr.  Freeman  C.  CofiSn,  chair- 
man; a  talk  with  lantern  slides  on  recent  work 
done  by  the  Metropolitan  Water  and  Sewerage 
Board,  Mr.  F.  P.  Stearns;  "The  Water  Supply 
of  Nashua,"  by  Mr.  Horace  G.  Holden;  report 
of  the  committee  on  the  "Apportionment  of 
Charges  for  Private  Fire  Protection,  and  the 
Means  of  Controlling  the  Supply  Thereto,"  Mr. 
Byron  I.  Cook,  chairman;  "A  New  Turbidi- 
meter," by  Mr.  Charles  Anthony,  Jr.;  "The  Re- 
moval of  Color  and  Odor  from  Water,"  by  Mr. 
H.  W.  Clark;  "The  Physical  Properties  of 
Water,"  by  Mr.  Allen  Hazen;  report  of  the 
committee  on  "Uniform  Statistics,"  Mr.  Jo- 
seph E.  Beals,  chairman;  "Recent  Investiga- 
tions in  Purification  Methods,"  by  Prof.  L.  P. 
Kinnicutt;  "What  an  Engineer  SawJn  Venice," 
by  Mr.  Desmond  FitzGerald;  "Twenty  Years 
After — a  Retrospect,"  by  Mr.  R.  C.  P.  Cogge- 
shall. 


The  Society  of  German  Engineers  had  16,159 
members  at  the  end  of  1901,  according  to  a  re- 
cent  report.     Its   weekly  journal,   the    "Zelt- 


Dampness  in  Masonry  Vaults  in  fortifications 
is  a  source  of  frequent  and  serious  trouble. 
In  a  battery  at  Pensacola  the  electric  plant  is 
under  one  of  the  gun  platforms  and  was  con- 
tinually wet  during  inclement  weather.  The 
remedy  adopted  at  this  place  has  been  de- 
scribed as  follows  by  Lieut.  Lewis  H.  Rand, 
Corps  of  Engineers,  in  local  charge  of  the 
work:  To  remedy  dampness  in  dynamo  and 
storage-battery  rooms,  an  oil  coating  was  ap- 
plied to  the  gun  platform  under  which  they 
are.  An  asphalt  coating  would  be  cut  to 
pieces  by  the  wheels  of  the  ammunition  trucks. 
A  mixture  of  resin  and  boiled  linseed  oil  in  the 
proportion  of  1  to  3  was  applied.  The  platform 
was  first  carefully  swept  and  cleaned;  then 
clay  forms  one-half  Inch  high  were  constructed 
by  laying  1%-inch  planks  in  the  desired  posi- 
tions and  building  up  against  their  edge  the 
dampened  clay  to  a  thickness  of  about  3 
inches;  after  the  clay  had  dried  and  hardened 
the  planks  were  removed.  Diagonal  rectan- 
gles, in  checkerboard  style  of  about  36  square 
yards  each,  were  first  treated.  Twenty  gal- 
lons of  the  mixture  in  a  55-gallon  caldron 
were  heated  to  a  point  such  that  the  mix- 
ture was  just  short  of  boiling  over,  when  it 
was  poured  out  on  the  rectangle  and  spread 
with  brooms  to  cover  the  entire  surface. 
Warm,  clear  weather  in  a  dry  spell,  so  that 
the  concrete  might  be  as  dry  and  absorbent  as 
possible,  was  chosen  for  the  work.  After 
standing  24  hours  the  forms  were  removed 
and  replaced  for  the  uncoated  rectangles  with 
a  lap  of  about  12  inches.  After  these  were 
taken  up  the  laps  were  again  given  a  thin 
coating,  simply  poured  on,  as  was  also  done 
to  the  steps  and  other  Irregular  places  where 
forms  could  not  be  constructed!  After  stand- 
ing for  some  two  weeks  the  thick  unabsorbed 
resin  was  scraped  off.  The  Improvement  in 
the  dynamo  room  has  been  very  noticeable, 
although  the  dripping  water  is  not  completely 
stopped.  A  coating  was  given  over  about  170 
square  yards  at  a  total  cost  of  about  $70,  and 
using  altogether  about  75  gallons  of  linseed 
oil  and  25  of  resin  oil. 


For  Propouli  im  pac*  zt,   ztU,  xtUI  and  xxtU. 
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South  UcAleatcr,  Ind.  Tcr. — Engr.  Chester  B.  A. 
Davis,  10  Wall  St.,  New  York,  N.  T.,  with  branch 
office  at  San  Antonio,  Tex.,  writes  that  the  estimate 
of  cost  of  proposed  water  works  Is  1104,000  and  for 
a  sewerage  system  $50,000.  Bonds  are  yet  to  be 
voted. 

PhUadelphia,  Pa. — Bids  will  be  received  by  the 
Dept.  of  Pub.  Wks.,  Bureau  of  Water,  until  Sept.  23, 
for  preliminary  Alters  for  the  lower  Roxboroueh  Sta- 
tion.    Wm.  C.  Haddock,  DIr. 

Pierce,  Nch. — Bids  will  be  received  by  L.  R.  Hert- 
crt,  VUlaEe  Clk.,  until  Sept.  16  for  a  steel  tank,  22 
ft.  In  diameter  and  30  ft.  high,  with  a  conical  steel 
roof  and  hemispherical  bottom,  on  a  steel  tower  80 
ft.  high,  with  concrete  foundations.  Arnold  C. 
Keonlg,  Engr.,  N.   Y.   Life  Bldg.,   Omaha,   Neb. 

El  Paso.  Tex. — Bids  will  be  received  until  Oct.  22 
by  J.  A.  Escajcda,  City  Clk.,  for  supplving  the  city 
and  Its  Inhabitants  with  water  for  a  period  of  35 
years;  said  water  to  be  obtained  from  the  "Mesa," 
near   Ft.   Bliss   Military   Reservation,    near   El   Paso. 

Golden,  Colo. — Bids  are  wanted  Sept.  15  for  con- 
structing a  gravity  system  of  water  works.  W.  H. 
Carter,  City  Clk. 

Matagorda,  Tex. — Engr.  Chester  B.  Davis,  10  Wall 
St.,  New  York,  N.  Y.,  with  a  branch  office  at  San 
Antonio,  Tex.,  writes  that  a  pumping  plant  will  soon 
be  required  for  rice  irrigating  works;  capacitv,  60,000 
gals,  per  mln.,  80-ft.  lift;  water  to  be  taken  from  the 
Colorado  River  In  Matagorda  Co.,  Tex.;  Initial  area 
to  be  Irrigated,  8,000  acres:  ultimate  area,  75,000 
acres;  estimated  cost,  $225,000. 

Voeur  d'Alenc.  Idaho. — The  water  works  and  elec- 
tric light  plant  owned  by  Ciem  King,  of  Couer  d' 
Alene,  and  Jas.  Monaghan,  of  Spokane.  Wash.,  are 
stated  to  have  been  destroyed  by  Are  Aug.  26. 

Lexington,  Mass. — A  press  report  states  that  a  com- 
mittee of  5  has  been  appointed  to  investigate  the 
advisability  of  Introducing  the  metropolitan  system 
into  the  town  to  replace  the  present  supply. 

Paula  Valleu,  Ind.  Ter. — Engr.  Chester  B.  A.  Davis. 
10  Wall  St.,  N.  Y.  City,  N.  Y.,  writes  that  the  esti- 
mated cost  of  the  proposed  water  works  Is  $65,000. 
Part  of  the  bonds  have  been  authorized  and  the  work 
of  sinking  a  deep  well  will  be  contracted  for  in  about 
3  weeks.  Contracts  for  the  rest  of  the  work  may  be 
held  back  until  results  of  the  well  test  are  known. 

Laramie,  Wyo. — The  lied  Lands  Ditch  Co.  has  been 
incorporated,  with  a  capital  of  $8,000,  by  John  Clif- 
ton, Novla  S.  Beavers  and  others,  to  build  an 
Irrigation  canal  13  miles  long  to  take  water  from 
Sheep  Creek,  a  tributary  of  the  Little  Medicine  River. 
The  company  will  have  Its  general  offices  at  Laramie 
and  Little  Medicine. 

Tahor,  la. — .7.  J.  Dunnegan,  of  Shenandoah,  is  re- 
ported to  have  secured  the  contract  for  constructing 
water  works  here,  for  $6,000. 

Olcnwood,  Pa. — A  press  report  states  that  the  Balti- 
more &  Ohio  R.  R.  Co.  will  construct  a  water  station 
at  Glenwood,  at  a  cost  of  $30,000.  J.  M.  Graham, 
Ch.   Engr.,  Baltimore,  Md. 

New  Florence,  Pa. — The  New  Florence  Water  Co. 
Is  reported  Incorporated,  with  a  capital  of  $10,000. 
D.  S.  Hoover  and  W.  W.  Grove,  of  New  Florence,  are 
among  the  directors. 

Whatcom.  Wash. — K.  Sarset  is  stated  to  have  se- 
cured the  contract  for  laying  a  new  water  main,  for 
$7,000. 

Edmonds.  Waah. — The  Edmonds  Spring  Water  Co. 
Is  reported  to  have  been  formed,  with  a  capital  of 
$15,000. 

Troy,  N.  Y. — Water  works  bonds  amounting  to 
$578,125  are  stated  to  have  been  sold  on  Aug.  29. 

Ft.  Morgan.  Colo. — The  Town  Clk.  writes  that  the 
proposition  to  construct  water  works  at  a  cost  of  $40,- 
000  Is  under  consideration. 

Fayette.  la. — The  citizens  are  stated  to  have  voted 
to  issue  bonds  for  water  works. 

Long  lirnnvh.  N.  J. — A  press  re|«)rt  states  that  the 
new  Monmouth  Water  Co.  has  petitioned  the  Long 
Branch  Comrs.  for  permission  to  Incorporate  the 
Home  Water  Co.  for  the  purpose  of  laying  pipes  and 
doing  business  here. 

Shclbina,  Mo.—  The  proposition  to  issue  water  works 
bonds  Is  reported  to  have  carried  at  a  recent  election. 

Shenandoah,  Va. — The  item  appearing  in  last  week's 
Issue  under  Shenandoah,  Pa  ,  should  have  been  Shen- 
andoah, Va. 

Hageratoun.  Md. — It  is  stated  tliat  the  Washing- 
ton County  Water  Co.,  which  supplies  Hagerstown, 
will  tap  the  Antletam  Creek  where  the  mains  cross 
the  stream.  A  pump  with  a  dally  capacity  of  800,- 
000  gals,   win  be  put  In  at  once. 

Rockvtlle,  Md. — The  Mayor  and  Council  are  stated 
to  have  decided  to  employ  Engr.  Fink,  of  Washing- 
ton, D.  C,  to  superintend  the  Installation  of  the  new 
pumping  machinery  for  the  two  wells. 

Kansas  City.  Mo. — It  Is  stated  that  Wm.  Goodwin. 
Supt.  Water  Dept.,  will  recommend  to  the  Bd.  of 
Pub.  Wks.  an  extension  of  the  16-ln.  water  main  in 
St.  Louis  Ave.,  a  distance  of  about  2,800  ft.,  at  a  cost 
of  about  $6,000. 

Lee,  III. — The  question  of  establishing  water 
works  Is  reported  to  be  under  consideration. 

Geary.  Okla.  Ter. — The  citizens  are  stated  to  have 
voted  to  Issue  $27,000  bonds  for  water  works. 
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Livimiston  Munor.  A'.  Y. — A  press  report  states  that 
the  Llviugstou  Manor  Water  Co.  has  under  considera- 
tion the  construction  of  a  reservoir,  near  Marguerite 
Falls.      VV.  H.  Cowan,  Pres.,  -Montgomery,  N.   Y. 

CuhocH.  A,  r. — It  is  stated  that  about  $40,000  will 
be  expended  in  Improving  the  water  works. 

iliniieupolis,  Minn. — The  Custodis  Chimney  Co.,  oi; 
Chicago,  111.,  Is  stated  to  have  secured  the  contract 
for  erecting  a  200-£t.  bricii  chimney  7Vi  ft.  Interior 
diameter,  for  the  Northeast  Minneapolis  pumping  sta- 
tion, at  $9,247. 

Toronto.  Unt. — City  Engr.  Itust  is  stated  to  have 
recommended  the  Installation  of  a  15,000,000-gal. 
pumping  engine.    . 

Oakland,  C'al. — A  press  report  states  that  the  Com. 
of  Five  of  the  Water  Supply  will  shortly  proceed  to 
make  a  thorough  investigation  of  the  water  resources 
available  for  Oakland.  Mr.  Chamberlain  is  Chmn. 
of  the  Com. 

JJutlaa,  Tex.^EDRC  Chester  B.  A.  Davis,  10  Wall 
St.,  New  York,  N.  Y.,  with  branch  office  at  San  An- 
tonio, writes  that  this  city  has  Just  voted  $100,O.JO 
bonds  for  water-works  Improvements,  but  It  is  prob- 
able contracts  aggregating  $150,000  or  more  may  be 
entered  Into.  A  large  portion  of  this  will  be  ex- 
pended In  connecting  the  new  impounding  reservoir- 
capacity  1,000,000,000  gills.— with  the  settling  basins 
and  the  pumping  station;  the  remainder  in  improving 
and  extending  the  distributing  system.  Plans  not 
yet  completed. 

New  Bremen,  O. — A  press  report  states  that  Kner. 
John  P.  Force,  of  Columbus,  estimates  the  probalde 
cost  of  water  works  for  New  Bremen  at  $27,000. 

(frinncU,  la. — Bids  are  wanted  Sept.  12  by  the 
Grinnell  Water  Co.  for  a  power  pump,  cast-iron  pipe, 
standpipe,  etc.,  as  advertised  in  The  Engineering 
RecoriL 

^yvul(•r,  Idaho. — Bids  are  wanted  Oct.  3  for  furnish- 
ing material  for  a  water  works  and  electric  light  sys- 
tem.    Stewart  H.   Travis,    City   Clk. 

ISlatrx villi:,  Va. — Bids  will  be  received  by  I'l  M. 
Evans,  Chmn.  Water  Com.,  until  Sept.  12,  for  furnish- 
ing material  and  making  Improvements  to  the  water 
work,  as  advertised  In  Tne  Engineering  Record. 

Edtii  Valhri/.  ilinn. — Bids  will  be  received  by  W.  It. 
Salisbury,  Village  Recorder,  until  Sept.  27  for  con- 
structing water  works. 

Horihumplun,  .Mass. — Water  works  bonds  amounting 
to  $50,000  were  sold  Aug.  29. 

Dallas,  Ore. — li.  V.  Gates,  of  Ilillsboro,  Is  stated  to 
have  sulimitted  a  proposition  to  City  Council  to  in- 
stall and  operate  water  works.  He  asks  the  city  for 
a  $12,000  bonus  and  a  20-year  franchise. 

Dickson,  Term. — The  citizens  are  stated  to  have 
voted  Aug.  28  to  issue  $25,000  bonds  for  the  construc- 
tion of  water  works. 

Lancanter,  I'a. — The  Special  Water  Com.  of  City 
Council  is  stated  to  have  prepared  an  ordinance  for 
the  construction  of  a  new  force  main  and  the  erection 
of  another  standpipe,  to  improve  the  city's  water  sup- 
ply. The  people  will  be  asked  to  approve  a  loan  of 
$145,000  to  do  the  work. 

Jesun,  la. — The  citizens  are  stated  to  have  voted 
Aug.  25  to  construct  water  works,  to  cost  about 
$5,000. 

Joliet,  111. — The  following  bids  are  reported  re- 
ceived Aug.  25  for  constructing  reservoir:  Jas.  H. 
Roche,  Chicago,  $18,75:i;  McEwen  Bldg.  &  Mfg.  Co., 
Chicago,  $13,t)«l;  Wm.  Tunny,  No.  Center  St.,  $13,480. 

Paulnboro,  A.  J. — Winfleld  S.  Thompson  is  reported 
Interested  in  a  company  which  proposes  constructing 
water  works  here,  at  a  cost  of  about  $16,000. 

Wcatcrville,  O. — G.  II.  Mayhugh.  Secy.  Water  Wks. 
Trus.,  writes  that  T.  C.  Brooks  &  Sons,  of  Jackson, 
.Mich.,  have  secured  the  contract  tor  constructing 
water  works,  bids  for  which  were  opened  Aug.  10; 
contract  reported  to  amount  to  $23,700. 

ir.  Alexandria.  O. — Bids  will  be  received  by  the 
Bd.  of  Water  Wks.  Trus.  until  Sept.  16  for  construct- 
ing an  extension  to  the  water  works  system.  Work 
to  include,  approximately  2,500  ft.  of  4  to  Sin.  pipe, 
3,200  lbs.  of  speelal  castings,  5  Are  hydrants,  with 
necessary  valves,  valve  boxes,  etc.     L.  M.  Derby,  Clk. 

Oakland.  Vol. — Mayor  Barstow  is  stated  to  have 
signed  the  ordinance  appropriating  $40,000  for  the 
reconstruction  of  12th  St.  dam.  City  Engr.  F.  C. 
Turner  Is  reported  to  have  completed  the  plans  for 
this  Improvement,  and  the  contract  will  be  let  at 
once. 

A  nnlu'im.  Cat. — The  Falrview  Water  Co.  has  been 
Incorporated,  with  a  capital  of  $5,000.  Directors: 
K.  A.  Sjjarkes.  L.  A.  Evans,  and  others,  of  Ana- 
heim.    Principal  place  of  business  is  Anaheim. 

^y|littier,  Val. — N.  W.  Stoweil,  of  Eos  Angeles,  Is 
stated  to  have  purchased  from  the  East  Whlttler 
Land  &  Water  Co.  its  pumping  plant,  14  miles  of  Ir- 
rigation ditch  and  126  acres  of  water-bearing  land. 
It  is  reported  that  the  new  owners  will  expend  $40,- 
000  in  improvements.  It  being  their  Intention  to  ex- 
tend the  ditch  so  as  to  cover  the  entire  Lahabra 
Valley. 

Havre  de  Grace,  Md. — The  Crystal  Springs  Water 
Co.  Is  reported  Incorporated,  with  a  capital  ot  $G0,- 
000,  to  construct  water  works.  Wm.  li.  Brown  and 
Geo.  R.  Carver  are  among  the  Incorporators. 

Fultonville,  K.  Y. — J.  M.  Johnson  Is  stated  to  have 
gnbmlttcd  a  proposition  to  the  Village  Trus.  to  con- 
struct  water  works. 

Wildtcood,  Pa. — A  press  report  states  that  the  Balti- 
moi-e  &  Ohio  R.  U.  Co.  will  construct  a  water  and 
coaling  station  at  Wildwood,  to  take  the  place  of  the 
Glenshaw  and  Bakerstown  stations.  J.  AI.  Graham, 
t'h.  Engr.,  Baltimore,  Md. 

Portland  Ore. — Local  press  reports  slate  that 
about  $70,000  will  be  expended  for  laying  new  water 
mains  on  the  East  Side. 

Wagner.  S.  D. — W.  G.  McDonald,  Town  Clk.,  writes 
that  the  citizens  have  voted  to  ls.>iue  $2,000  bonds  for 
sinking  an  artesian  well. 


OakcUft,  Tex. — At  a  citizens'  meeting  Aug.  28  a 
committee  is  stated  to  have  been  appointed,  with  E. 
G.  Senter  as  Chmn.,  to  Investigate  the  question  of 
lirocurlng  a  good  water  supply  and  a  system  ot  Are 
protection  for   Oakcllff. 

Portsmouth,  O. — Henry  Scott,  Jr.,  Secy.  Water 
Works  Trus.,  writes  that  no  bids  were  received  Sept. 
2  for  furnishing  labor  and  material  and  Installing  an 
intake  crib  in  the  Ohio  Rlvei'.  The  Board  will  ask  all 
parties  to  whom  plans  and  specltlcatlons  were  sent  to 
make  bids ;  If  no  bids  are  then  received  they  will  in 
all  probability  construct  crib  and  make  necessary  re- 
pairs themselves,  under  the  supervision  of  the  con- 
sulting engineers. 

Sherman,  Tew. — The  citizens  are  stated  to  have 
voted  on  Aug.  29  to  issue  $35,000  water  bonds  and 
$1.'),000  sewerage  bonds. 

Freehold,  A'.  J. — The  Avon  Water  Co.  and  Well  Co. 
are  stated  to  have  been  consolidated  and  reincorpo- 
rated as  the  Monmouth  Water  Co.,  with  a  capital  ot 
$1,000,000,  and  will  furnish  water  for  a  number  of 
towns  in  Monmouth  County.  Jas.  Steen,  Secy.,  Eaton- 
town  ;  Jas.  Bray,  Treas.,  Point  Pleasant. 

Itiehmond,  Ya. — The  Common  Council  has  passed 
an  ordinance  giving  the  Mayor  authority  to  sign  a 
contract  with  the  Chesapeake  &  Ohio  R.  R.  whereby 
the  city  obtains  a  right  to  run  flumes  and  water  race- 
ways through  certain  property  of  the  company  in  re- 
turn for  which  the  railroad  is  given  a  right  to  con- 
struct either  a  double  or  single  track  railway  upon 
the  bank  and  dam  of  the  proposed  settling  basin.  It 
Is  stated  that  the  next  move  in  the  direction  of 
clearer  water  for  Richmond  will  be  the  consideration 
of  a  resolution  providing  ways  and  means  for  obtain- 
ing the  $350,000  vi'hlch  will  be  required  to  construct 
the  basin. 

Jiozeman,  Mont. — It  is  stated  that  bids  are  wanted 
at  once  by  the  Bozeman  Creek  Reservoir  Co.  for  a 
dam  to  cost  $10,000.  F.  W.  Bull,  Secy. ;  C.  M. 
'Thorpe,  Engr.  in  Charge. 

Edmonton,  Alhcrta,  S.  W.  T. — It  is  stated  that  bids 
are  wanted  Sept.  17  for  a  compound  duplex  pumping 
engine  of  BOO  gal.  per  minute,  2  centrifugal  pumps  ot 
600  gal.  per  minute,  and  two  20-H.-P.  steam  engines. 
Willis  Chlpman,  Ch.  Engr.,  103  Bay  St.,  Toronto,  Ont. 

Atlantic  City,  N.  J. — Van  Sant  &  Boegm,  Atlantic 
City,  have  been  awarded  the  contract  for  taking  up 
old  20-In.  submerged  bail-joint  pipe  with  saddles  and 
piles  under  Beach  'Thoroughfare  at  $2.90  per  iin.  ft., 
and  for  laying  new  line  at  $7.90  per  iin.  ft.  or  $0.23 
with  5-yr.  guarantee.     Kenneth  Allen,  Engr. 

Kirkwood,  Mo. — Bids  are  wanted  Sept.  16  for  fur- 
nishing material  and  constructing  a  water  works  dis- 
tributing system.  W.  M.  Daly,  Mayor.  Owen  Ford, 
t  onsultlng  Engr.,  710  Security  Bldg.,  St.  Louis,  Mo. 

I'alo  Alto,  Cal. — The  citizens  are  stated  to  have 
voted  Aug.  30  to  issue  $28,000  bonds  for  extending  the 
water  works  and  $12,000  for  the  electric  light  plant. 

liiloivi.  Miss. — Engrs.  Kirkpatrlck  &  Johnson,   write 
"  that   the  time  for  receiving  bids  for  7  miles  of   cast- 
iron  mains  has  been  extended  from  Sept.    9to  Sept.  10. 

Saginaw,  Mich. — J.  A.  Bacon,  in  his  report  to  the 
Bd.  of  Pub.  \\  ks.,  states  that  for  supplying  the 
west  side  with  water,  16  wells  would  be  needed,  the 
cost  of  which  would  be  $18,000. 

Kansas  City,  Mo. — The  following  bids  are  reported 
opened  Sept.  1  for  a  pump  for  Turkey  Creek  station: 
Holly  Mfg.  Co.,  Lockport,  two  types  of  15,OUO,000-giil. 
pump.  $148,000  and  *i63,000,  18  mo.  time  ;  Henry  R. 
Worthington,  New  York,  10,000,000gal.  pump,  $73,- 
000,  at  once;  Barr  Pumping  Co.,  Phila.,  15,000,000-gal. 
pump,  $115,500,  12  mo.  time. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Vinccnnes,  Ind. — Frank  Joyce,  Asst.  City  Engr., 
writes  that  bids  will  be  received  until  Sept.  22  for 
2,660  ft.  of  24x30-in.  pipe  sewer. 

Marshall,  Mich. — Bids  will  be  received  by  E.  D. 
Dickinson,  Co.  Drain  Comr.,  until  Sept.  11  for  clean- 
ing out,  deepening,  widening  and  extending  drain 
known  as  "Shultz  &  Davidson  Drain." 

Port  Huron,  Mich. — Bids  will  be  received  by  II.  D. 
O'Keefe,  Supt.  Pub.  Wks.,  until  Sept.  12  for  con- 
structing a  main  sewer  in  Beard  and  20th  Sts. 

Eaton,  Colo. — Bids  are  wanted  Sept.  20  for  con- 
structing a  sewer  system.  Wm.  L.  Petrikln,  Chmn. 
Com. 

Jola,  Kan. — Bids  are  wanted  Sept.  11  for  con- 
structing sewer  outlet,  septic  basins  and  sewer  mains 
and  laterals  In  DIst.  No.  1.     J.  H.  Harris,  City  Engr. 

Trenton,  A.  J. — Bids  are  wanted  Sept.  9  for  con- 
structing sewers  In  portions  of  several  streets.  G. 
Edw.  Murray,  City  Clk. 

Norristown,  Pa. — Bids  are  wanted  Sept.  15  tor  con- 
structing storm  sewers,  as  advertised  In  The  Engi- 
neering Record. 


South  McAlestcr,  Ind.  Tor. — See 
Cincinnati,   O. — J.    B.    Washburn 


■Water." 


is   stated  to  have 

secured  the  contract  for  a  sewer  In  Quebec  and  Jonte 
Aves.,  for  $38,323. 

Wakefield,  Mass. — A  press  report  states  that  at  a 
special  town  meeting  Aug.  85  $60,000  was  appropri- 
ated for  the  Metropolitan  Sewerage  System,  making  a 
total  thus  far  ot  $285,000,  and  the  work  is  only  about 
half  finished. 

Columbus,  O. — The  Dirs.  of  Pub.  Wks.  are  stated 
to  have  recommended  to  Council  the  early  construc- 
tion of  main  trunk  sewers  on  the  West  Side.  The 
money  for  this  Improvement  will  be  secured  from  the 
sale  of  $175,000  bonds  authorized  under  the  Long- 
worth  act.  About  $100,000  will  be  spent  on  the  West 
Side  and  the  balance  in  extending  tne  sewer  system 
on  the  South  Side. 

Jersey  City,  N.  J. — Henry  Byrne,  548  Montgomery 
St.,  Is  stated  to  have  secured  the  contract  for  con- 
structing sewers  In  Academy  and  Newkirk  Sts.,  Bald- 
win Ave.  and  other  streets  In  the  hilltop  section,  for 
about  $42,288. 

Wyoming.  O. — RIggs  &  Sherman,  of  Toledo,  are  re- 
ported to  have  been  selected  to  prepare  plans  for  a 
sewerage  system. 


Brooklyn,  N.  Y.- — €'h.  Engr.  H.  R.  Asserson.  of  the 
Dept.  of  Sewers,  states  that  bids  will  be  advertised 
i-n  about  20  days  for  building  a  4-rlng  brick  sewer 
mostly  in  tunnel,  0,200  ft.  long  and  13  ft.  internal 
diameter,  from  92nd  St.  and  New  York  Bay  to  11th 
Ave.,  Including  425  ft.  ot  extension  into  the  bay  on 
pile  grillage  foundation.  In  order  to  determine  the 
character  ot  the  geological  formations,  level  ot  ground 
water,  etc.,  prospective  bidders  will  be  allowed  to 
sink  test  well^  or  make  boring  at  their  own  expense, 
as  the  several  strata  to  be  passed  through  are  not  to 
be  guaranteed  In  any  manner  by  the  city.  Estimated 
cost  of  this  work,  $665,000. 

Eugene,  Ore. — Muminey  Bros,  are  stated  to  have 
secured  the  contract  for  a  16-ln.  sewer  from  the  main 
sewer  of  15th  St.  in  the  alley  between  Oak  and  Pearl 
Sts.,  for  $6,200. 

Antigo,  Wis. —  Harding,  Nelwin  &,  Johnson,  of  Ra- 
cine, are  stated  to  have  secured  the  contract  for  con- 
structing a  sewer  system  at  Antigo,  for  $10,000. 

Berkley,  Va. — The  following  bids  were  opened  Aug. 
21  by  the  Improvement  Bd.,  for  28,000  ft.  pipe  sewer, 
4  to  15  in.  in  diam.,  including  40  manholes,  12  catch- 
basins  and  22  flush  tanks;  trench  averaging  7  ft.  deep 
in  earth:  Wolford  Evans  Plumbing  Co.,  Newport 
News,  Va.,  $27,803;  Southern  Pavg.  &  Constn.  Co., 
Chattanooga,  Tenu.,  $27,712:  A.  L.  Patterson  &  Co., 
Home,  Ga.,  $23,301  ;  Guyla  &  Co.,  Chattanooga,  Tenn., 
$22,561. 

Pittsburg.,  Kan. — W.  W.  Cook  &  Son,  Junction  City, 
Kan.,  have  been  awarded  contract  for  10,617  tt.  pipe 
sewer,  15  to  18  in.  in  diam.,  including  31  manholes 
and  1  flush  tank,  trench  averaging  12  tt.  deep  In  clay, 
gravel  and  rock;  total,  $22,700  in  city;  $3,300  outside 
city. 

Portland,  Me. — Bids  are  wanted  Sept.  10  tor  con- 
structing a  portion  of  Alms  House  Valley  sewer.  Ad- 
dress Geo.  N.   Fernald,  Couir,  of  Pub.   Wks. 

Allegheny,  Pa. — Bids  aio  wanted  Sept.  9  for  con- 
structing lateral  sewers  in  portions  of  several  streeta. 
D.  L.   Fulton,   Dir.  Dept.    Pub.   Wks. 

Dallas,  Tex. — 'The  citizens  are  stated  to  have  voted 
on  Aug.  26  to  issue  bonds  for  new  sewers. 

Brooklyn,  N.  Y. — bids  will  be  received  by  J.  Edw. 
Swanstrom,  Boro.  Pres.,  until  Sept.  17,  for  furnish- 
ing material  and  constructing  sewer  crossings  under 
Atlantic  Ave.  Improv.,  Subway,  at  Howard,  Sara- 
nac,  Rockaway  and  liojikinson  Aves.,  and  Eastern 
Parkway  Extension.  Engr.'s  estimate,  2,300  lln.  ft. 
of-30-in.  brick  sewer,  294  ft.  of  12  to  24-ln.  vitrified 
stoneware  pipe  sewer,  144  ft.  of  18  and  24-in.  cast- 
iron  pipe  sewer,  30  manholes,  22,000  ft.  B.  M.  foun- 
dation planking,  430,000  ft.  B.  M.  sheeting  and  brae-  ' 
ing,  etc.  Bids  will  also  be  received  at  the  same  time 
for  furnishing  material  and  constructing  sewers  in 
60th  St.  and  in  19th  Ave.  Engr.'s  estimate,  brick 
sewer  15  ft.  162-in.,  4,015  ft.  156-in.,  660  ft.  144-in., 
60  ft.  78-ln.,  50  ft.  3G-in.  and  100  ft.  30-ln.;  350  ft.  of 
12  to  24-in.  vitrltied  stoneware  pipe  sewer  laid  lit  con- 
crete, 21  manholes,  16  receiving  basins,  680,000  ft.  of 
B.  M.  foundation  planking,  2,300,000  ft.  B.  M.  sheet- 
ing and  bracing,  etc. 

Youngstown.  O. — It  is  stated  that  bids  are  wanted 
Sept.  20  for  constructing  a  sewer  lu  a  portion  of 
South  Ave.     C.  E.  Cross,  Clk. 

Ft.  Keogh,  Mont. — See  "Government   Work." 

Monticcllo,  Ind. — It  is  stated  that  bids  are  wanted 
Sept.  12  for  constructing  sewer  No.  14.  W.  J.  Grid- 
ley,  Town  Clk. 

Sherman,  Tex. — See   "Water." 

Plamflcld,  N.  J. — Jas.  .Maybury  &  Son.  Passaic,  N. 
J.,  on  the  basis  of  bids  opened  Sept.  2,  has  been 
awarded  the  contract  lor  25,855  ft.  8-in.  pipe  sewer 
in  trench  7  to  14  ft.  deep,  excavated  mostly  in  sand; 
total,  $15,745.  The  work  Includes  29  manholes,  1,000 
branches  and  18  flush  tanks. 

Monticello,  Ind. — Simons  &  Mikesell,  Quincy,  111., 
are  reported  to  have  received  contract  for  Jefferson 
St.  sewer  at  $13,504. 

Mobile,  Ala. — The  following  bids  are  reported  re- 
ceived Aug.  28,  by  Bd.  of  Pub.  Wks.  for  21,659  ft.  ot 
10  to  EO-in.  storm  sewers,  including  25,000  ft.  6-ln. 
house  connections,  1,500  ft.  of  5-ft.  brick  sewer  and 
2,150  ft.  4x7-ft.  covered  canal:  A.  L.  Patterson  &  Co., 
Macon,  Ga.,  $86,499;  Thos.  Wagner,  Mobile,  Ala., 
$79,423;  Jett  Bros.,  Mobile,  Ala.,  $86,938;  Gilsonite 
Construction  Co.,  St.  Louis,  Mo.  (awarded  contract), 
$78,208;  T.  W.  Nicol  &.  Co..  iMoblle,  Ala.,  $115,752; 
Guild  &  Co.,  Chattanooga.  Tenn.,  $105,001  ;  Grasser 
Construction  Co.,  New  Orleans,  La.,  $123,460. 

Brooklyn,  N.  Y. — The  following  bids  were  opened 
Aug.  27  by  J.  Edw.  Swanstrom  for  sewers  In  Ave.  G, 
Flatbush  and  other  streets : 


•S'^g  -'^1 

Items.  9  S  ?  Oa 

V  i-s 
Brick  sewer  : 

90-In.,   3,260  ft $27.00  $26.50 

84-in.,  5,660  tt 26.00  24.00 

66-In.,   815  ft 20.00  10.50 

00-In.,  1.380  ft 9.30  5.10 

04-in.,  1,320  ft 8.60  4.50 

48-in.  egg-shaped.  630  ft.  7.00  4.00 

42-in.,  1.135  ft C.OO  4.00 

30-in.  egg-shaped,  800  ft.  6.30  3.75 

36-ln.,   140  ft 6.30  3.75 

Vit.  pipe  in  concrete  : 

24-in.,   260  tt 4.00  4.00 

18-ln.,    780  ft 3.00  2.50 

1.5-ln.,   350  ft 2.50  2.00 

12ln..   3,000  ft 1.00  .80 

.Manholes,  94 40.00  25.00 

Iteceiving  basins.  49 100.00  90.00 

Plank,  895  M.  ft 30.00  25.00 

Sheeting.  1.800  M.   tt 25.00  .01 

Piles,  108.000  ft .30  .17 

Sheet  piling,  116  M.  ft.  . .  40.00  45.00 

Pine  and  spruce,  48  M.  tt.  40.00  45.00 

Frame  building 1,000.00  350.00 

C.  I,  sluice  gates,  2 400.00  250.00 

Concrete,  300  cu.  yds 7.00  8.00 

Steel    lime  tank 000.00  100.00 

Cypress  tank,   3,000-gal...  000.00  100.00 

C.  1.  and  bronze  syphons,  8  400.00  150.00 

Oilengine.    S-II.-P 3.000.00  2,000.00 

Totals    $434,031  $317,202 
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1.300.00 

$313,550 
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Brootlifn,  If.  Y. — The  following 
sewer  In  Bedford  Ave. :  A,  DeWltt  C. 
Namee  ;  K,  John  J.  Creem  ;  F.  John  O 
terberg: 

Brick  sewers. 


bids  were  opened  Aug.  27  by  J.  Edw.  Swanstrom,  Boro.  Pres.,  for  a 
Bouker  ;  B,  Kobert  Carter ;  C,  Cunningham  &  Kearns ;  D,  John  Mc- 
Grady  ;  G,  Jas.   H.  Holmes  &  Co. ;  H,  John  J.  Cashman  ;  I,  Uenry  Hes- 


Vltrlfled  pipe. 


A.  . 
B.. 
C. 
D.. 
E.. 
F.. 
G.. 
H.. 
I... 


at 

»^l>.00 
23.41 
24.60 
20.00 
20.00 
18.00 
17.75 
23.78 
22.70 


»lo.00 
20.00 
19.60 
16.00 
16.75 
16.00 
13.50 
19.36 
15.75 


$15.00 
18.77 
19.60 
16.00 
15.50 
14.00 
9.50 
20.46 
15.75 
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$10.85 
8.17 
8.20 
6.50 
5.75 
7.00 
5.75 
8.27 
6.80 


COMm 

■* 

♦6.00 
6.66 
6.60 
5.50 
4.00 
6.00 
4.50 
6.18 
4.85 
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tgieC 

CO 

♦4.25 
5.51 
5.50 
4.75 
3.50 
4.50 
4.00 
5.22 
4.25 


BRIDGES. 


ChilUcot?u,  O.— Press  reports  state  that  the  offl  , 
clals  of  the  Norfolk  &  Western  R.  K.  Intend  building 
a  steel  bridge,  with  triple  girders,  across  Scioto  Hirer 
In  this  city.  The  coucraci.  for  the  masonry  has  been 
awarded.  At  Klnnlck,  it  is  stated  that  the  company 
intends  building  a  290  ft.  span  bridge,  with  seven  4b- 
ft.  girders  of  trestle.  It  is  also  slated  that  at  Ash- 
rille  and  Sclotoville,  bridges  are  to  be  built  in  the 
near  futare.  C.  C.  Wentworth,  Bridge  li>ngr.,  Koa- 
noke,  Va. 

Pontiac,  Mich. — It  Is  stated  that  the  city  contem- 
plates constructing  a  concrete  bridge,  61  ft.  wide  and 
30-ft.  span.     Wm.  J.  Fisher,  City  liugr. 

MUicaukee.  Wit. — Chas.  J.  Poetsch,  City  Engr.,  has 
been  directed  to  prepare  plans  for  a  steel  viaduct  1 
mile  long  to  be  ballt  at  2ith  St. 

City  Engr.  Poetsch  estimated  the  cost  of  construct- 
ing  the    Jones    Island    bridge   at    Washington    St.    at 

Kiclimond,  Va. — Local  press  reports  state  that  the 
Citizens'  Uapid  Transit  Co.  has  had  plans  prepared  for 
a  viaduct  to  be  built  at  Marshall  St.,  at  a  probable 
coat  of  (125,000. 

Pekin,  III. — The  Com.  on  Bridges  will,  according  to 
local  press  reports,  recommend  to  the  City  Council 
the  building  of  a  steel  bridge  in  this  city  at  a  cost 
of  »24,00O. 

Ottaica,  0»t. — The  building  of  a  bridge  across  Kl- 
deau  Canal  at  Concession  St.  Is  again  being  agitated. 

A'ocorre,  O. — The  Canton-Akron  R.  K.  Co.  has  pe- 
titioned the  Co.  Comrs.  for  permission  to  construct  a 
bridge  at  Navarre. 

Qrand  Rapidt,  iftcA.— Plans  and  specifications  for 
the  piers  and  abutments  for  the  Wealthy  Ave.  bridge 
are  to  be  prepared  at  once,  and  the  contract  let  as 
soon  as  plans  are  completed.  It  is  stated  that  the 
bridge  at  Bridge  St.  will  not  be  constructed  until 
next  spring. 

BarbourviUe,  Ky. — The  Brackett  Bridge  Co.,  Cin- 
cinnati, O.,  Is  reported  to  have  secured  the  contract 
to  construct  a  bridge  In  tCnoz  Co.,  across  Cumberland 
Klver,  for  »11,800. 

St.  Charles,  III. — E.  H.  Arnold  is  stated  to  have 
secured  the  contract  to  construct  a  bridge  at  Main 
St.  for  J12,000. 

Springfield,  ifasa. — The  War  Dept.  has  Issued  an 
order  directing  the  City  of  Springfield  to  either  raise 
the  4th  span  of  South-end  bridge  or  plrfce  a  70-tt. 
draw  in  the  bridge. 

Picton,  A'.  J. — The  Lehigh  Valley  It.  R.  Co.  has 
granted  permission  to  the  Plainfield  &  Elizabeth  Trol- 
ley Co.  to  construct  a  bridge  across  the  tracks  at 
Picton. 

Yictoria,  B.  C. — Bids  are  wanted  Oct.  13  for  the 
Point  Elllce  Bridge,  as  advertised  In  Tne  Engineering 
itecord. 

Yellotcttone  Park,  Wyo. — See  "Government  Work." 

Tarentum,  Pa. — F.  M.  Boss  writes  tnat  bids  will  be 
received  until  Sept.  15  for  building  a  combined  street 
railway  and  hlguway  bridge  for  tne  Tarentum  Trac- 
tion I'assenger  Ry.  Co.  over  the  West  Penn  R.  R. 
Probable  cost,  (50,000.     KnolT  &  MllhoUand,  Engrs. 

Clayton,  Uo. — Bids  will  be  received  until  Sept.  15 
by  V»m.  Elbrlng,  Comr.  of  Roads  &  Bridges,  for  con- 
structing 3  steel  bridges  in  St.  Louis  Co. 

Cedar  FalU,  la. — It  is  stated  that  the  Chicago 
Great  Western  Ry.  Intends  to  build  a  steel  girder 
bridge  across  Dry  Run  in  the  south  part  of  the  town. 
F.  H.  Coates,  Ch.  Engr.,  St.  Paul,  Minn. 

Seattle,  Wo**.— The  Bd.  of  Pub.  Wks.  Is  stated  to 
liave  rejected  bids  for  building  the  Laiona  bridge,  the 
lowest  bid  being  (5,000,  which  was  considered  by 
Engr.  Thomson  to  be  (1,000  too  much. 

South  Bend,  Ind. — Local  press  reports  state  that 
the  Co.  Comrs.  will  have  plans  and  specifications  pre- 
pared at  once  for  a  bridge  to  be  built  at  Mishawaka 
over  the  St.  Joseph  River  near  the  Barbee  Creek  cul- 
vert on  2d  St. 

Chicago,  III. — The  Drainage  Bd.  Is  reported  to  have 
authorized  the  expenditure  of  about  (13,000  as  "extra 
work  In  building  a  temporary  bridge  at  Harrison 
St.  by  the  present  contractor. 

San  Diego,  Cal. — City  Engr.  d'Hemmecourt  Is  re- 
ported to  have  prepared  plans  for  4  styles  of  bridges 
to  span  the  San  Diego  River  on  the  Poway  Koad, 
as  follows :  Plie  bridge,  to  cost  $7,942  ;  wooden  truss 
bridge,  BO-ft.  spans,  to  cost  $9,621:  combination  wood 
and  iron  bridge,  lU2-tt.  spans,  to  cost  (22,823 ;  com- 
bination bridge,  100-ft.  spans,  to  cost  (20,333;  steel 
bridge.  140-ft.  spans,  to  cost  (31,823;  steel  bridge, 
lOO-ft.  spans,  to  cost  (30,450. 

Canitteo,  Jf.Y-— Press  reports  state  that  the  Town 
Bd.  has  Issued  (9,000  In  bonds  to  be  expended  on 
bridges. 

JopUn^    JTo.— The    Co.    Court    has    authorized    the 
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Angola,  Ind. — The  Goshen  &  Indiana  Traction  Co. 
'is  reported  to  be  taKlug  steps  toward  builuing  bridges 
between  Urlaud  and  Lukc  James  and  across  tne  I'lgeon 
River  at  Ontario,  La  Grange  Co.  J.  A.  Van  Usdoi, 
Secy.,  Anderson,   ind. 

Heading,  Pa. — Bids  will  be  received  until  Sept.  23  at 
the  otUcc  of  T.  L.  Eyre,  Supt.  of  Pub.  Grounds  At 
BIdgs.,  Harrlsburg,  lor  rebuiidiug  the  substructure 
auu  superstructure  of  the  biiuge  across  SchuyiKill 
River,  in  Uutelaunee  Township,  about  5Ji  miles  nortu 
of  Reading. 

Santa  uuaa,  Cal.- — The  Bd.  of  Superv.  is  stated  to 
have  altered  the  plaiui  lor  the  briuge  across  itussiuu 
River  at  Aiarkhams  and  awarded  tne  contract  to  tne 
ban  Francisco  Bridge  Co.  Xue  orluge  will  have  two 
200-ft.  spans  01  steel  and  wood,  and  the  cost  win 
be,  according  to  reporis,  auout  (21,000. 

Uviii/uiltv,  1  u. — The  Bd.  of  Superv.  has  been  re- 
questea  by  citizens  of  Clarke  Co.  to  prepare  plans  for 
briuges  01  er  the  Shenandoah  River  at  Castlemau  auu 
Beriy  s  lerries.  It  is  stated  tnat  v^^-.^^o  will  be 
needed  for  the  work. 

aulun  a  tilings.  It  «!. — The  town  of  Nebagemaln  has 
been  pelltioneu  to  construct  a  bridge  across  Lake  &i. 
croix  at  tnls  place. 

(Itst  Vhcstei;  Pa — Geo.  T.  James,  Jos.  ililus,  J.  O. 
Ilouck  and  others  are  reported  Interested  in  buiiuin^ 
a  bridge  over  the  south  urauch  of  ureuch  CreeK,  be- 
tween the  townships  of  East  Nautmeal  and  narwick. 

iryit(t  iittiui,  Ju. — Lids  are  wanted  Sept.  23  for  re- 
building the  superstructure  and  suostruciure  01  tnu 
briuge  across  Lehigu  River,  at  White  Haven.  Lsti- 
mateU  cost,  (,48,000.  T.  L.  Eyre,  Supt.  of  l-ub. 
Grounds  &  Blugs.,  Harrlsburg. 

Cl.ivuyu,  111. — A.  U.  I'orter,  Clk.  Trus.  Sanitary 
Uist.  ot  Chicago,  writes  that  tne  opening  of  oius  lor 
constructing  tne  superstructure  ana  substructure  of 
the  ISth  and  Loomis  St.  briuges  has  been  postpoueu 
until  Aov.  5.  Bids  were  to  nave  been  opened  ISept. 
3,  as  advertised  In  issue  01  The  i<>ugiueenug  Record, 
July  19. 

Uoylvstoicii,  Pa. — Bids  will  be  received  by  the  Co. 
Comrs.  until  Sept.  15  lor  constructiug  a  stone  briuge 
in  Nockamixou  XowusUip,  at  Whites  Mill.  Bids  win 
also  be  received  by  the  Co.  Comrs.  until  Sept.  20  lor 
constructing  a  steel  bridge  across  Poquessiug  Crees, 
between  the  city  of  PnilauelpUia  and  Bensaiem  lowu- 
shlp.     Elmer  L.   Funk,  Clk. 

Montisano,  Wash. — It  is  stated  that  bids  are 
wanted  Sept.  15  lor  constructing  a  highway  bridge 
over  I'orter  Creek,  consisting  of  a  64  ft.  span,  on  piie 
abutments  and  144  ft.  ot  approaches.  W.  D.  Camp- 
bell, Co.  Clk. 

Harrisburg,  Pa. — Bids  will  be  received  until  Sept. 
23  at  the  othce  of  T.  L.  Eyre,  Supt  of  Pub.  Grounds 
&  Bldgs.  tor  rebuilding  tne  superstructure  and  sub- 
structure of  the  following  briuges:  1  across  Sugar 
Creek,  at  East  Troy;  1  across  iowanda  Creek,  Ma- 
soutown;  1  across  Wyalusing  Creek,  at  Wyaiusing; 
1  across  Lycoming  Creek,  near  Fields  Station,  Lewis 
Township,  1  across  Loyaisock  Creek,  Plunkett  Town- 
ship, Lycoming  Co.;  1  across  Lehigh  River,  Bowmans- 
town;  1  across  Lackawanna  River,  Boro.  ot  Old 
Forge,  Lackawanna  Co.;  1  across  Tinoesta  Creek,  9 
miles  from  Tlonesta;  1  across  Susquehanna  River,  at 
Tu-nkhanuock ;  1  across  Tunkhauuock  Creek,  at  Dixon; 
1  across  Tuscarora  Creek,  Juniata  Co.;  1  across  West 
Branch  of  the  Susquehuuua  River,  near  Curwensville; 
1  across  Red  Bank  Creek,  at  BrookviUe;  1  across  Elk 
Creek,  in  Hillsgrove  Township,  Sullivan  Co.;  1  across 
LackaWaxen  Creek,  2  miles  west  of  Honesdale,  and  1 
at  Honesdale. 

Wilkeabarre,  Pa. — Bids  will  be  received  by  the  Co. 
Comrs.  until  Sept.  13  for  constructing  several  small 
county  bridges.     Geo.  R.  McLean,   Co    Compt. 

Terre  Haute,  Ind. — Bids  will  be  received  until  Sept. 
18  at  a  Joint  session  of  the  Comrs.  of  Virgo  and  Sul- 
livan Counties,  at  the  ofUce  of  Jas.  Soules,  Co.  And. 
of  Virgo  Co.,  for  constructing  Allen  bridge,  50-ft. 
span  and  14-ft.  roadway,  and  Dwyer  bridge,  40-ft. 
span,   11-ft.  roadway. 

Waahington,  D.  C. — Local  press  reports  state  that 
the  construction  of  2  landing  bridges  at  the  proving 
grounds  at  the  Navy  Yard  are  being  considered. 
Probable  total  cost,  (60,000. 

Orand  Rapids,  Wis. — The  Modern  Steel  Structural 
Co.,  of  Waukesha,  Is  reported  to  have  secured  the  con- 
tract to  construct  a  bridge  In  this  city  for  (15,437. 

Ilockdale,  la. — W.  J.  Harrahan,  Ch.  Engr.  of  the 
Illinois  Central  Co.,  Is  reported  to  have  asked  the 
Bd.  of  Superv.  tor  permission  to  construct  a  viaduct 
at  Rockdale. 

Oreenlane,  Pa. — It  is  stated  that  plans  and  speci- 
ncations  are  being  prepared  for  a  bridge  to  be  built 
at  Snyder's  Mill,  between  Greenlane  and  Perklomcn- 
vllle. 

Philadelphia,  Pa. — Bids  will  be  received  until  Sept. 
20   for    bridge    work   as    follows:    bridge    on    line   ot 


Bridge  Comr.  to  receive  bids  for  a  bridge  across  Tur-       Frankford    Ave.,    between    I'hlladelpbla    and     Bucks 

key  Creek  on  the  Tuckaboe  road.  Counties;  work  on  west  approach  ot  bridge  on  Frauk- 

Keadina    Pa— PrtM*  retv^rt.  .»«»«  .h.»  .»,     u  ■..  ^?'"''    ^1^-   '"    Pl»"adelphla    Co.;   and   abutment   and 

-,  ^r 'a„i!.?.;Trin^  reporU  staU  that  the   bridge       piers   ot   west  approach    to  proposed   Passyunk  Ave 

er  the  Schuylkill   has   been  estimated  to  cost  (3^,-       firldge  over  Schuylkill  River.     \VmC.  Haddock    DIr 

Dept.  Pub.  Wks.,  Bureau  of  Surveys.  ' 
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PAVING  AND  ROADMAKING. 

Greenville,  Miaa. — Kobt.  Somervllle,  Asst.  Chief 
Engr.,  Bd.  Mississippi  Levee  Comrs.,  writes  that  Ses- 
sions &  Gary,  Greenville,  were  awarded  contract  for 
860,000  cu.  yds.  levee  work  at  22  cts.  per  cu.  yd. 

Dea  Moinea,  la. — J.  C.  Likes  is  reported  to  have  been 
awarded  contract  tor  about  11,097  sq.  yds.  brick  pav- 
ing on  E.  Lyon  St.,  at  (1.69  per  sq.  yd.  O.  P.  Her- 
rick  bid  (1.59  on   condition  that   work  was   done  In 

Detroit,  Miili. — Jas.  Hanley  is  reported  lowest  bid- 
der for  resurfacing  with  sheet  asphalt  according  to 
bids  opened  Aug.  25,  as  follows:  Smith  Ave.,  (2.10 
per  sq.  yd.,  total,  (18,220;  Milwaukee  Ave.,  (2.12  per 
sq.  yd.,  total,  (6,544;  Horton  Ave.,  (2.105  per  so.  yd., 
total,  (16,656.  ^        h    j     ■ 

Allegheny.  Pa. — Bids  are  wanted  Sept.  9  for  grad- 
ing, paving  and  curbing  on  portions  of  several  streets. 
D.  L.  Fulton,  Dlr.  Dept.  Pub.  Wks. 

YoungatoKn.  O. — Bids  will  be  received  by  the  City 
Comrs.  until.  Sept.  13  (readvertlsement)  for  paving  a 
portion  of  Holmes  St.     C.  E.  Cross,  City  Clk. 

Mays  Landing,  N.  J. — The  Special  Road  Com.  of  the 
Co.  Bd.  of  Freeholders  Is  stated  to  have  decided  to 
recommend  to  the  Bd,  the  proposed  route  through 
Chelsea  Heights  as  the  site  of  the  new  turnpike.  Co. 
Engr.  Albertson  estimated  the  new  road  will  cost 
about  (90,000.  The  foundation  ot  the  highway  will 
be  of  gravel.  The  road  later  will  probably  be  cov- 
ered with  macadam. 

Dallas,  'J'ex. — ^The  citizens  are  stated  to  have  voted 
Aug.  20  to  Issue  (25,000  bonds  for  street  improve- 
ments. 

PeekaUll,  N.  Y. — Bids  will  be  received  by  the  Bd. 
of  Village  Trus.  until  Sept.  16  for  paving  with  brick 
on  a  5-In.  concrete  foundation  on  portions  of  3  streets. 
Albert  E.  Cruger,  Clk. 

A'eto  York,  N.  Y. — Bids  will  be  received  by  the 
Comrs.  of  Parks,  Wm.  R.  Wilcox,  Chmn.,  until  Sept. 
11  for  Improving  Crotona  Parkway,  from  175th  to 
182d  Sts.  Engr.'s  estimate,  13.500  cu.  yds.  earth  ex- 
cavation, 7,500  cu.  yds.  rock  excavation.  1,000  cu. 
yds.  filling  In  place,  28,800  sq.  yds,  telford  macadam 
pavement,  3,950  sq.  yds.  of  asphalt  walks,  14  receiv- 
ing basins,  etc. 

Bids  will  be  received  until  Sept.  11  by  Jacob  A. 
Cantor,  Boro.  Pres.,  tor  regulating  and  repaying  with 
asphalt  blocks  on  macadam  foundation,  or  with  a 
bituminous  macadam  pavement,  7th  Ave.  from  110th 
to  153d  Sts.  Engr.'s  estimate,  100,400  sq.  yds.  of 
asphalt  block  or  bituminous  macadam  pavement,  1,100 
sq,  yds,  of  old  stone  block  pavement  to  be  relald  in 
approaches,  etc. ;  17,500  lin.  ft.  of  old  curbstone  re- 
dressed, rejointed  and  reset  on  concrete  foundation ; 
5,500  lln.  ft.  of  new  curbstone  furnished  and  set  on 
concrete  foundation  etc.  Bids  will  also  be  received 
at  the  same  time  tor  regulating  and  repaving  with 
asphalt  on  present  pavement  relaid  as  foundation  on 
Henry  St.,  between  Rutgers  and  Grand  Sts.  Engr.'s 
estimate,  9,100  sq.  yds.  of  asphalt  pavement  Including 
binder  course,  9,200  sq.  yds.  of  old  stone  pavement  to 
be  relald  as  foundation  or  in  approaches,  etc. ;  4,400 
lln.  ft.  of  new  curbstone  furnished  and  set,  etc, ;  also 
for  similar  work  on  portions  ot  63d  and  102d  Sts,, 
requiring  about  3,040  sq,  yds,  of  asphalt  pavement, 
including  binder  course,  and  3,040  sq.  yds.  of  old  stone 
pavement  to  be  relald  as  foundation  or  in  approaches, 
etc. 

Trenton,  N.  J. — Bids  are  wanted  Sept,  9  for  paving 
with  sheet  asphalt  on  a  concrete  base  on  a  portion  of 
So.  Broad  St.     C.  Edw.  Murray,  City  Clk. 

Fremont,  0. — Bids  will  be  received  by  the  Council's 
Improv.  Com.  until  Sept.  29  for  grading,  draining  and 
macadamizing  a  portion  of  State  St.  E.  Schwartz, 
Chmn. 

Moline,  III. — Bids  will  be  received  by  the  Bd,  of 
Local  Improv.  until  Sept.  12  for  grading,  curbing  and 
paving  with  asphalt  on  portions  of  5th  Ave.  and  7th 
St.,  requiring  in  all  about  7,412  sq,  yds.  of  asphalt 
paving  and  4,577  lln.  ft,  of  curbing:  estimated  cost. 
$20,123.  Bids  will  also  be  received  at  the  same  time 
for  grading,  curbing  and  paving  with  asphalt  on  11th 
St.,  requlrfng  1,056  sq.  yds.  of  paving  and  704  lln.  ft. 
of  curbing ;  estimated  cost,  $3,040.  Henry  G.  Pad- 
dock, Secy. 

Kenosha,  Wis. — Bids  will  be  received  by  the  Street 
Assessment  Com.  until  Sept.  13  tor  furnishing  ma- 
terial and  grading,  curbing  and  paving  with  vitrified 
brick  on  a  crushed  stone  foundation,  on  N.  Main  and 
Main  Sts.     Chas.  H.   Pfennig,   Chmn. 

Louiaville,  Ky. — The  Bd,  ot  Pub,  Wks,  Is  stated  to 
have  ordered  Transit,  Woodbine  and  Elwood  Aves. 
paved  with  asphalt. 

Pateraon,  N.  J. — The  St.  Com.  ot  the  Bd,  of  Alder- 
men on  Aug,  28  decided  to  recommend  to  the  Bd.  that 
the  City  Council  be  Instructed  to  prepare  an  ordi- 
nance tor  the  issue  of  $60,000  bonds  to  be  used  to 
repair  the  streets. 

Reading,  Pa. — The  Select  Council  has  passed  an  or- 
dinance providing  tor  the  paving  of  portions  of  Cherry, 
Chapel  Terrace  and  13th  Sts,   with  vitrified  block, 

Wapakoneta,  0. — The  citizens  are  stated  to  have 
voted  Aug.  25  to  Issue  $30,000  bonds  for  Improving 
the  streets  and  highways. 

Pekin,  III. — It  Is  stated  that  S.  4th  St.  will  be 
paved  with  asphalt. 

Naahville,  Tenn. — The  Mayor  Is  stated  to  have 
signed  ordinances  providing  for  the  paving  ot  Broad 
St.  and  West  End  Ave,,  at  a  cost  of  about  $28,000, 
and  for  the  paving  ot  Summer  St,  and  other  So.  Nash- 
ville Sts.  with  bitumen  macadam  at  a  cost  ot  (39,400. 

Aberdeen,  S.  D. — A  grade  survey  Is  being  made  pre- 
paratory to  the  construction  of  a  system  of  surface 
drainage,  in  connection  with  the  paving  ot  the  busi- 
ness part  ot  the  city.  M.  P.  Stroupe,  City  Aud.  E. 
W.  Van  Meter,  City  Engr. 

Niles,  Mich. — John  Nagle.  Chmn.  St.  Com.,  writes 
that  C.  H.  Defrees.  ot  South  Bend,  Ind.,  has  secured 
the  contract  for  paving  Main  St.  with  Metropolitan 
brick  at  (1.65  per  sq.  ycT 

Cincinnati,  O,— F.  H,  KIrchner  &  Co.,  8th  and  Blum 
Sts.,  are  stated  to  have  secured  the  contract  for  Im- 
proving Beekman  St,  with  granite  block  tor  (29,636, 
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Elgin,  III. — A  petition  Ib  being  signed  for  the  pav- 
ing of  National  St.  and  GrOTe  Ave.  with  asphalt. 

Lafayette,  Ind. — The  Town  Bd.  Is  stated  to  have  de- 
cided to  pave  State  St.  with  asphalt. 

Schenectady,  N.  Y. — The  contract  for  paving  Hulett 
St.  with  sheet  asphalt  Is  stated  to  have  been  awarded 
to  the  Schenectady  Contracting  Co.  for  $16,360. 

Trenton,  N.  J. — The  Council  is  stated  to  have  passed 
an  ordinance  providing  for  the  paving  of  Warren. 
Hanover  and  Bank  Sts.  with  sheet  asphaltum. 

The  Barber  Asphalt  Co.  is  stated  to  have  secured  the 
contract  for  paving  E.  State  St.  with  sheet  asphaltum 
for  $31,849. 

Joplin,  i/o.^-Chas.  F.  Schilling,  of  St.  Louis,  is 
stated  to  have  secured  the  contract  to  macadamize  the 
Big  Bend  road  for  $13,000. 

Pall  River,  Mass. — The  Park  Comn.  is  reported  to 
have  awarded  the  contract  for  supplying  and  setting 
granolithic  pavement  in  the  South  Park  to  Warren 
Bros.,,  of  Boston,  at  $1.34  a  sq.  yd. 

Indianapolis,  Ind. — The  Bd.  of  Wks.  Is  reported  to 
have  under  consideration  the  resurfacing  of  Wash- 
ington St.  with  asphalt ;  also  an  asphalt  pavement 
for  13th  St. 

Brazil,  Ind. — Cloud.  Carr  &  Xlonlcal  are  stated  to 
have  secured  the  contract  for  building  gravel  roads  In 
Washington  Township,  for  $43,477. 

Paris,  III. — A  press  report  states  that  Thompson  & 
Case,  of  Peoria,  have  secured  the  contract  for  paving 

E.  Wood  St.  for  $25,320. 

Saybrool!,  Conn. — Leonard  Blondel,  of  Stamford,  Is 
stated  to  have  secured  the  contract  for  2,864  lln.  ft.  of 
macadamized  highway,  for  $5,200. 

Lewiston,  Idaho. — Chas.  S.  McDonald,  City  Clk.. 
writes  that  it  was  voted  Aug.  28  to  issue  $10,000 
street  Improvement  bonds. 

Memphis.  Tenn. — Local  press  reports  state  that  the 
.Memphis  St.  Ry.  Co.  will  soon  let  contracts  for  Its 
share  of  proposed  asphalt  paving,  which  It  is  reported 
will  be  about  $160,000.     F.  G.  Jones.  Mgr..    Memphis. 

Oayonne,  N.  J. — Jas.  J.  Coogan  is  stated  to  have  se- 
cured the  contract  for  macadamizing  34th  St.  bet. 
Aves.  A  and  E,  for  $12,784. 

St.  Paul,  Minn. — City  Engr.  Uundlett  estimates  the 
cost  of  paving  9th  St.  from  Smith  Ave.  to  Bway.,  a 
distance  of  12  blocks,  with  brick  $40,257,  asphalt 
$47,616,  and  sandstone  $52,369. 

SOTKich.  y.  Y. — A   petition   is  stated   to  have   been 

firesented    to    the    Village    Trus.    for    the    paving    of 
firdsall   St.  with  brick. 

.Veir  York,  N.  Y. — Bids  will  be  received  until  Sept. 
15  by  Louis  K.  Ilaffen.  Pres.  Bronx  Boro.,  for  paving 
with  asphalt  on  a  concrete  foundation  a  portion  of 
Dawson  St..  and  for  repaying  with  asphalt  on  present 
block  pavement  portions  of  several  streets.  Engr.'s 
estimate.  17,130  sq.  yds.  of  asphalt,  14.150  sq.  yds. 
of  old  stone  pavement  to  be  relald  as  foundation  and 
in  approaches,  etc. ;  for  paving  with  granite  block  on 
a  sand  foundation  on  portions  of  several  streets. 
Engr.'s  estimate.  18.395  sq.  yds.  of  granite  block  pave- 
ment :  for  regulating  and  grading,  setting  curbston.' 
and  flagging  the  sidewalks  on  portions  of  numerous 
streets.  Engr.'s  estimate,  62,980  cu.  yds.  of  earth 
excavation.  78,980  cu.  yds.  of  rock  excavation,  228.- 
025  cu.  yds.  of  filling,  205,390  sq.  ft.  of  flagging, 
56,960  lln.  ft.  of  new  curbstone,   etc. 

Boston,  Mass. — Bids  will  be  received  by  the  City 
lOngr.  nntil  Sept.  10  for  constructing  a  telford  mac- 
adam roadway  in  Oakland  St.,  and  gravel  roadways 
in   connecting  ways. 

llumden.  Conn. — Bids  are  wanted  bv  the  Bd.  of 
Selectnien  until  Sept.  11  for  constructing  a  macadam 
road  and  grading  sections  of  roads  in  this  town.      W. 

F.  Downer,   1st    Selectman. 

St.  Clair,  Mich. — Bids  were  opened  Aug.  25  for 
paving,  the  lowest  bidders  being  B.  D.  Bartow.  Port 
Huron.  Mich.,  vitrified  brick  im  stone  concrete  at 
$1.73:  total.  $21,249;  and  vitrified  brick  on  gravel 
concrete  at  $1.63,  total  $20,1.38;  Barber  Asph.  Co., 
Detroit,    bituminous   macadam,    total    $21,718. 

Lowell,  Mass. — The  Merrimack  Pavg.  Co.  is  reported 
to  have  received  contracts  Aug.  27  for  asphalt  pav- 
ing at  $2.95  per  sq.  yd.,  and  the  Warner-Qulnlan  Co. 
at  $2.96  and  $2.97.  both  with  10-yr.  guarantees, 

Milwaukee.  Wis. — Mayor  Ifose  is  stated  to  have  ap- 
proved the  ordinance  providing  for  the  Issue  of  $100.- 
000  bonds  for  street  Improvements. 

BanksviUe,  Pa. — Bids  will  be  received  by  the  Omrs 
of  Union  Township  until  Sept.  13  for  improving  Sim- 
mons Road  by  grading,  macadamizing  and  construct- 
ing sewers.  750  cu.  yds.  of  grading,  3,850  sq.  yds.  of 
macadamizing,  858  lln.  ft.  of  12,  24  and  36-In.  sewers, 
etc.      Address.    Thos.    Hartley,   Secy..    Banksvllle,   Pa. 

Dunkirk.  N.  Y. — The  Council  has  decided  to  pave 
3d  and  Lion  Sts. 

South  Hend.  Ind. — A.  .1.  Hammond,  t'ltv  Engr.. 
writes  that  bids  will  be  received  Sept.  22  for  3,470  sq. 
ft.  of  cement  walk  on  Hydraulic  Ave.  and  for  19,860 
sq.  ft.  of  cement  walk  and  2,458  lln.  ft.  of  cement 
curb  on  Notre  Dame  St.,  and  237  sq.  yds.  of  sheet 
or  rock  asphalt  or  bitnminons  macadam  on  City  Hall 
alley. 

t,aii-reii(<-.  Kan. — .loiin  Itltchle  &  Wni.  Bradlmrv. 
Topeka,  Kan.,  have  been  awarded  Ihe  contract  for 
about  10,000  sq.  yds.  macadam  pavement.  8-ln.  deep, 
at  44%  cts.  per  fq.  yd.,  on  basis  of  bids  opened  Sept.  2. 

Ilion,  \.  y. — Bids  are  wanted  Sept.  Ill  for  2,50(1 
sq.  yds.  of  brick  paving  on  a  concrete  foundation,  and 
l.jfJO  lln.  ft.  of  stone  curbing,  as  advertised  in  The 
Engineering  Record. 

Mohile.  .iln. — The  following  bids  are  reported  re- 
ceived Aug.  28  by  the  Bd.  of  Pub.  Wks.:  Brick  Pav- 
ing—Southern Pav.  &  Cons.  Co.,  Chattanooga,  Tenn., 
$38,908;  Gilsmilte  Cons.  Co.,  St.  Louis,  Mo..  $40,952; 
White  &  Elchel,  Evansvllle,  Ind..  $41,780.  Asphalt 
Paving— R.  B.  Parke  &  Co.,  Louisville,  Ky..  $78,922: 
Green  River  Asphalt  Co.,  St.  Louis,  Mo..  $72,877: 
Louisiana  Improvement  Co..  New  Orleans,  La.,  $82.- 
994:  Southern  Paving  &  Cons,  Co.,  Cftsttauooga, 
Tenn.,  $75,056. 


Camden,  H.  J. — L.  E.  Farnbam,  City  Engr.,  writes 
that  the  Vulcanite  Pavg.  Co.,  Philadelphia,  has  been 
awarded  contracts  for  which  bids  were  opened  Sept. 
2,  for  asphalt  paving  with  IH-'o-  top,  lln.  binder, 
6-ln.  natural  concrete  at  $2.30  on  a  10-jr.  guaran- 
tee :  Wm.  H.  Sherman,  for  granite  blocks  on  sand  for 
$1.48  per  sq.  yd.  ;  and  B.  F.  Sweeten  &  Son.  for  John- 
sonburg  vitrified  blocks  on  4-ln.  Portland  concrete  for 
$2.23  with  5-yr.  guarantee. 

Chanutc,  Kan. — The  following  bids  are  reported 
opened  Aug.  18  for  vitrified  brick  pavement:  O.  C. 
Chapln,  Leavenworth,  $28,250;  Hanley  &  McGuIre. 
Leavenworth,  $26,843  :  John  Ritchie.  Topeka,  $26,560  ; 
W.  M.  Edwards.  Kansas  Cltv.  $20,419;  R.  S.  Gllflllen, 
Ft.  Scott,  $26,1.36;  Ramsey  &  Ramsey,  Topeka.  $25,- 
430;  W.  A.  Stucky,  Coffeyville,  $22,958;  Steven 
Schulte,  Ft.  Madison,  la.  (awarded  contract),  $22,180. 

Oneida.  N.  Y. — Chas.  H.  Bartow  &  Co..  Columbus, 
f).,  are  reported  to  have  received  contracts  for  pav- 
ing Main  St.  and  Lenox  Ave.,  with  Mack  brick  at 
.^2.29  per  sq.  yd.;  total,  $118,567.  The  work  Includes 
21,920  sq.  yds.  for  the  city  and  17.260  sq.  yds.  for  the 
Oneida  Ry.  Co.  The  rest  of  the  bids,  which  were 
opened  Aug.  21,  are  as  follows:  Dennlston  &  Co., 
Syracuse,  Corning  blocks,  $113,410;  Hickory  Run, 
$12.3,611;  Mack,  $125,947;  Metropolitan.  $118,735;  Mil- 
ler &  Co..  Oneida.  Penn.  Clav  Co.'s  brick,  $114  178: 
Mack,  $124,756:  Metropolitan,  $116,519;  Callanan  Road 
Improvement  Co..  Albany.  Penn.  Clav  Co.,  $118,703; 
John  W.  Bustln,  Hickory  Run,  $117,894;  Metropolitan, 
$120,981;  Chas.  H.  Bartow  &  Co.,  Mack  wire  cut, 
$117,894. 

Denver,  Colo. — The  following  bids  were  opened  Aug. 
25  by  Bd.  Pub.  Wks.  for  work  In  Capitol  Hill  Improve- 
ment Dlst.  No.  3  :  The  Colorado  Co..  $91,473  :  West- 
ern Realty  &  Pavg.  Co..  $86,485;  Thos.  J  Tullv 
fawarded  contract).  $84,913:  Chas.  Connor.  $97,310"; 
K.  P.  McDonald.  $91,596.  all  of  Denver.  The  detail 
of  successful  bid  is  as  follows  :  53.100  cu.  yds.  grad- 
ing, at  25  cts.  ;  80  M.  ft.  lumber,  at  $28 :  66.200  ft. 
sandstone  cnrb.  at  97  cts. :  490  ft.  sandstone  curb  in 
short  lengths,  at  $1.15 ;  1.640  lln.  ft.  granite,  short 
loncths.  at  $2  :  7  Inlets  reconstructed,  at  $50  ;  2,200 
ft.  old  curb,  at  45  cts. 

Fulton.  N.  Y. — The  following  bids  were  received 
.^ng.  25  by  Bd.  Pub.  Wks.  for  macadam  paving:  A, 
Wa'ter  Bradley  &  Co..  Fulton:  B.  Robt.  W.  Ilenson, 
Geneva  (awarded  contract)  :  C,  W.  J.  Dwyre,  Syra- 
cuse :  D,  E.  H.  Dennlston  &  Co.,  Syracuse : 

A  B  C  D 

Bik.  pave.  2.000  s.  y.      $2.25  $2.35  $2.25  $2.22 

Trap  rock.  5.600  s.  v.        1.45  1.35  1.80  1.82 

Stone  curb.  4.000  ft.          .80  .85  65  91 

Protect,  cb..  100  ft.  .          .50  .65  .30  51 

Catch    basins.    4 .50.00  25.00  50.00  60,00 

C.    I.    Inlets.    8 15.00  20.00  15.00  32.00 

Cast  Iron  pipe  ; 

10-In,.   1.50  ft 2.00  1.25  2.00  1.71 

6-ln.    60    ft 1..50  .77  1.50  .95 

Vlt.  sewer  pipe  : 

lO-in..  100  ft 1.00  .50  1,00  .50 

Sin.,   75  ft BO  .35  .60  .45 

6-ln..  200  ft 60  .35  .60  .30 

Gut.   stone.  4.000  ft.          .50  .53  .27  .35 

Totals     $18,851  $18,490  $19,272  $20,681 

POWER    PLANTS,  GAS   AND   ELECTRICITY. 

Battle  Lake.  Minn. — Bids  will  be  received  by  the 
Village  Council  until  Sept.  22  for  $5,000  bonds,  said 
bonds  to  be  used  to  construct  an  electric  light  and 
water  power  plant.     John  J.  Rudh,  Pres. 

Paijosa  Sprinys.  Colo. — Gilbert  Wilkes  &  Co..  251 
Coronado  Bldg.,  Denver,  Is  to  construct  an  electric 
light  plant  in  connection  with  the  water  works  here. 
The  water  works  are  now  being  constructed. 

Vemdale.  Minn. — H.  Lyons.  Village  Recorder, 
writes  that  the  citizens  voted  Aug.  18  to  issue  $7,000 
bonds  for  an  electric  light  plant. 

Coeur  d'Alrne,   Idaho. — See  "Water." 

Outhrie,  Okla.  Ter. — Predk.  G.  Bonflls.  of  Denver. 
Is  stated  to  have  petitioned  the  City  Council  for  a 
franchise  to  establish  an  electric  and  gas  plant  and 
an  electric  railway,  to  cost  In  all  about  $150,000. 

New  Haven,  Conn. — The  Rlter-Conley  Mfg.  Co.  of 
Pittsburg.  Pa.,  and  C.  W.  Blakeslee  &  Sons,  of  New 
Haven,  are  reported  to  have  secured  the  contract  for 
the  steel  eas  reservoir  to  be  erected  on  East  St.  for 
the  New  Haven  Gas  Light  Co.;  total  cost  of  work  is 
about  $200,000. 

Council  Bluffs.  la. — It  Is  stated  that  the  Citizens 
Gas  &  Electric  Co.  will  expend  about  $15,000  Im- 
proving Its  gas  plant. 

Cincinnati.  O. — Plans  for  a  new  distributing  station 
and  light  plant  to  be  erected  on  Charles  St.  and  Cen- 
tral Ave.  are  stated  to  have  been  submitted  to  the 
Building  Inspector  bv  the  Cincinnati  Gas  &  Electric 
Co.  It  will  cost  $60,000  and  will  be  of  brick  and 
steel. 

Leadville.  Colo. — -A  press  report  states  that  a  new 
comnany.  to  be  known  as  the  Leadville  District  By. 
&  Power  Co..  will  construct  an  electric  light  plant 
here.  T.  W.  Kloman,  of  New  York.  N.  Y.,  Is  reported 
Interested. 

Hudson,  O. — The  Council  Is  stated  to  have  granted 
Goepplnger  &  Backman,  of  Youngstown.  a  franchise 
for  an  electric  light  plant. 

Duluth,  Minn. — City  Engr.  Patton  Is  stated  to  have 
submitted  to  the  Council  his  preliminary  report  of 
the  cost  of  Installing  a  municipal  and  commercial 
lighting  plant.  He  estimates  the  cost,  figuring  that 
the  city  would  use  a  maximum  of  500  arc  lights  on 
the  streets,  at  $150,000.  The  figures  are  based  on  an 
aerial  system,  except  In  the  center  of  dense  popula 
tlon.   where  the  wires  would   be  placed  underground, 

Parnassus.  Pa. — The  Parnassus  Electric  Light. 
Heat  &  Power  Co.  is  reported  Incorporated,  with  a 
capital  of  $1,000. 

Winnstaro.  S.  C. — W.  B.  Smith  Whaley  &  Co..  of 
<'olumbIa.  are  stated  to  have  been  selected  to  prepare 
plans   for  an  electric  light  plant. 

Rome.  Oa. — The  City  Council  Is  stated  to  have 
passed  a  resolution  requesting  the  City  .Attorney  to 
>>renare  a  bill  for  the  legislature  to  authorize  the 
Issue  of  $15,000  bonds  for  the  construction  of  an 
electric  light  plant. 


Flandreau,  8.  D. — It  Is  stated  that  the  Practical 
Gas  Vvorks,  of  North  Chicago,  111.,  will  constmct  a 
gas  plant  here. 

llarrisville,  Mich. — The  citizens  are  stated  to  have 
voted  to  Issue  $4,500  bonds  for  an  electric  light  plant. 

Miller,  8.  D. — Lewis  Kellough  is  reported  Inter- 
ested In  the  construction  of  an  electric  light  plant. 

Storm  Lake,  la. — City  Clk.  W.  C.  Edson  writes  that 
on  Aug.  25  It  was  voted  to  jgrant  franchises  to  A.  W. 
Lnger  for  a  gas  plant  and  to  Storm  Lake  Electric 
Light  &  Power  Co. 

Lathron,  Mo. — The  citizens  are  stated  to  have 
granted  J.  D.  Guyton  a  franchise  for  an  electric  light 
plant. 

Pana.  Ill.—T.  C.  Reed,  of  Casey,  III.,  Is  stated  to 
have  se_cured  the  contract  for  constrnctlne  an  electric 
light  plant  for  $16,000. 

Carberry,  Man.— It  Is  stated  that  E.  S.  Harrison, 
of  Winnipeg,  proposes  constructing  an  electric  light 
plant  and  telephone  system  In   Carberry. 

Odelt,  III. — Foster  &  Thompson,  of  Pontlac.  are 
stated  to  have  made  a  proposition  to  the  Village  Trus 
to  furnish  Odell  with  electric  lights  and  also  to  pump 
the  water.  '       ' 

Marion  O.— H.  E  Bradner  Is  stated  to  have  pe- 
titioned for  a  franchise  for  a  hot  water  and  steam 
heating  system. 

Cleveland,  O.— The  Co.  Comrs.  are  stated  to  have 
granted  the  East  Ohio  Gas  Co.  a  perpetual  franchise 
to  lay  gas  pipes  through  the  county. 

Palo  Alto,  Cal. — See  "Water." 

Washinnton  fo.— The  Electrical  Equipment  Co..  of 
Chicago.  III.  Is  stated  to  have  secured  the  contract 
tl2  5?J}^*'""<'*'°S  a  municipal  electric   light   plant,   at 

JohTistown.  Pa.— The  City  Council  has  granted 
franchises  to  the  Consumers'  Light.  Heat  &  Power 
Co.  and  to  the  Citizens'  Light,  Heat  &  Power  Co. 

Williamsburg,  ,Vo.— A  press  report  states  that  an 
electric  plant  will  be  erected  at  William  and  Mary 
College,  to  cost  about  $5,000. 

Weiser,  Idaho. — See  "Water." 

.rrP^T.T'i  y-  ^T"'^?*  X!"^4«  '^'■"''   «■•«  *t»'<^<J  t»  have 
granted  a  franclse  to  the  Depew  &  Lancaster  Gas  Co. 

Lanc(Mter,  O.—It  is  stated  that  bids  are  wanted 
Sept.  18  for  $40,000  bonds,  the  proceeds  to  be  nsTd 
to  erect  a  natural  gas  pumping  plant.  M.  T.  Mlch- 
llng.  City  Clk. 

Taylorville,  /«.— The  Council  Is  stated  to  have  de- 
cided to  constmct  an  electric  light  plant,  under  the 
direction  of  Owen  Ford,  of  St.  Lonls.  Mo.,  at  a  cost  of 
about  $18,000. 

ELECTRIC  RAILWAYS. 

St.  Louis,  if o.— The  Central  Rapid  Transit  Co.  is 
stated  to  have  petitioned  the  Co.  Comrs.  at  Clayton 
for  a  franchise  to  construct  an  electric  railway  on  the 
Olive  St.  road  between  St.  Louis  and  Creve  Coeur 
Lake.     John  H.  Blessing,  Pres. 

Salem,  Ark. — The  Salem  &  Eastern  R.  R.  Co.  has 
been  Incorporated,  with  a  capital  of  $5,000  to  con- 
struct an  electric  railway  from  Salem  to  a  point  on 
the  Frisco  R.  R.  Incorporators ;  R.  A.  Toungblood 
and  n.  F.    Northcutt. 

Toledo.  O.^Jas.  J.  Boblson,  cashier  of  the  Ohio 
Savings  Bank  &  Trust  Co.,  representing  the  Toledo 
Angola  &  Western  Ry.  Co..  Is  stated  to  have  secured 
a  franchise  from  the  Co.  Comrs. 

Guthrie,  Okla.  Ter. — See  "Power  Plants,  Gas  and 
Electricity." 

Santa  Crux,  Cal.- — Engr.  D.  M.  Murphy  is  stated  to 
have  completed  the  survey  for  the  Del  Monte  &  Pa 
clfic  Grove  Electric  Ry..  and  Is  now  running  a  pre- 
liminary survey  to  Capltola  from  Santa  Cruz. 

Danville.  III. — The  Danville.  Paxton  &  Wilmington 
Electric  Ry.  Co.  Is  reported  incorporated  by  J.  W. 
Dale,  of  Danville.  Chas.  Bogardus  and  J.  P.  Mlddle- 
coff,  of  Paxton,  and  others. 

Eddystone,  Pa. — The  Boro.  Council  Is  stated  to 
have  granted  the  Chester  Traction  Co.  a  right  of  way 
for  a  branch  line  from  the  Darby  division  over  Eddy- 
atone  Ave.  to  connect  with  the  Southwestern  cars. 
A.   G.  Jack,  Supt.,  Chester. 

Hamilton,  O. — The  Ohio  &  Indiana  Ry.  Co.  Is  re- 
ported Incorporated  to  construct  a  line  from  Ham- 
ilton to  Richmond,  Ind. 

Aureliua,  N.  Y. — The  Council  Is  stated  to  have 
granted  the  Auburn  City  Ry.  Co.  a  franchise  to  ex- 
tend Its  line  through  Aurellus.  D.  A.  Dyer,  Jr.,  Supt., 
Auburn. 

South  Olens  Falls,  N.  Y. — The  Hudson  Valley  Rv. 
Co.  is  stated  to  have  made  a  contract  with  Daniel  H 
Cowles  to  build  the  proposed  South  Glens  Falls-Sara- 
toga trolley  line.  The  contract  does  not  provide'  for 
the  overhead  work,  which  the  company  will  do  Itself. 

Volney.  N.  Y. — G.  Adolphus  Manz,  of  Syracuse,  Is 
stated  to  have  petitioned  the  Highway  Comrs.  for  a 
franchise  to  construct  an  electric  railway  from  Vol- 
ney to  Pulton  and  Scriba. 

Toledo.  O. — The  People's  Rapid  Transit  Ry.  Co.,  of 
Toledo,  is  reported  Interested  in  the  construction  of 
another  Interurban  line  to  start  at  Toledo,  running 
through  Napoleon.  Defiance,  Paulding,  Van  Wert,  Ce- 
Ilna  and  Greenville.  The  road  will  connect  at  Green- 
ville with  the  Dayton  &  Western. 

York.  Pa. — The  York  County  Traction  Co.  Is  re- 
ported to  have  ordered  surveys  for  two  new  routes, 
one  extending  from  York  to  Wrightsvllle.  the  other 
from  York  to  Hanover.     J.  F.  Dusman.  Mgr.,  York. 

Wabash,  Ind. — The  City  Council  is  stated  to  have 
granted  a  franchise  to  the  Ft.  Wayne  A  Southwestern 
Traction  Co. 

Philadelphia,  Pa. — A  permit  is  stated  to  have  been 
granted  by  the  Bd.  of  Highway  Superv.  to  the  Phila- 
delphia Rapid  Transit  Co.  to  lay  tracks  for  an  exten- 
sion of  Its  lines  in  the  southern  section  of  the  cttf 
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Herkimer,  A'.  V.— The  Highway  Comrs.  are  stated 
to  have  granted  a  franchise  to  the  L'tlca  &  Mobawii: 
Valley  K.  R,  Co.  to  i-onstruct  a  line  on  the  north  siae 
of  the  river  between  Little  Fails  and  Herliimer.  C. 
L.  Allen,  Gen.  Mgr..  litica. 

Canastota,  S.  Y. — The  Village  Trus.  arc  stated  to 
hare  granted  a  franchise  to  the  New  York  &  St.  Louis 
Trolley  Co.  C.  J.  Parker,  of  Cauastota,  Is  rejwrted 
Interested. 

Keading.  I'a. — A  press  rei)ort  states  that  plans  are 
being  prepared  for  an  electric  plant  to  be  constructed 
by  the  Keadlns  Ry.  Co.  at  Kissinger's  Dam,  on  the 
Schuylkill,  in  tnis  city.  Electricity  will  be  generated 
by  large  turbine  wheels. 

Duqurtne,  Pa. — The  Dnqaesne  Traction  Co.  Is  re- 
ported Incorporated,  to  construct  a  railway  on  the 
bill  district  In  the  residence  section  of  the  town  and 
extend  through  a  part  of  Mimin  Township  to  Lincoln 
Place.  The  promoters  are  Dan.  G.  Donovan  and  1. 
Lincoln  Jones,  of  McKeesport,  and  John  Crawford,  of 
Duquesne. 

\orth  Yatima.  Wash. — The  Yakima  Valley  Central 
Ity.  is  reiM>rlcd  intx»rporated.  by  J.  F.  McNaught,  O.  A. 
Fechter  and  others,  to  construct  an  electric  railway 
from  this  city  down  the  valley  to  Suuuyside  and 
to  connect  other  points  with  North  Yakima. 

HraKiMOHt.  Tex. — Harry  K.  Johnson,  of  Natchez, 
Uias.,  Is  abont  to  petition  for  a  franchise  for  a  single 
track  electric  railway  from  Beaumont  to  Port  Arthur, 
a  distance  of  almut  17  miles. 

Wooiln  Holt,  if a««. — The  Cape  Cod  St.  Kv.  Co.  Is 
reported  to  have  been  organized,  with  W'alter  O. 
Lnscombe  as  Pres.  and  Geo.  E.  Dean,  Secy.  Work 
on  the  construction  of  the  line  will  probably  begin 
abont  Nov.  1. 

j>'f.  LoHts.  Mo. — Two  bills  granting  franchises  for 
elet-trlc  elevated  street  railways  to  run  through  the 
central,  northern  and  southern  portions  of  the  city 
were  Introduced  In  City  Council  Aug.  29.  One  grant- 
ing a  franchise  to  the  Park  Elevated  Ry.  Co.,  the 
other  to  John  R.  Dwyer,  4il3G  Lindell  Uoule.,  and  as 
soriates. 

SprinnflfUl,  111. — The  Springfield  &  Central  Illinois 
Ry.  Co.  nas  been  incorporated,  with  a  capital  of  $200,- 
000,  to  coustruct  a  line  from  Spriugfleld  to  Decatur; 
a  southern  branch  from  Springtield  to  Carlinvillc,  and 
a  western  branch  from  Springfield  to  Jacksonville. 
Incorporators:  St.  John  Boyle.  Louisville,  Ky. ;,  and 
C.   K.  Mlnarty  and  David  McKeown,  Spriugfleld. 

.4<fri<iii.  .Uu-h. — ^Preliminary  surveys  are  stated  to 
have  l)ecn  completed  by  the  Adrian,  Jackson  &  Elec- 
tric Ry.  for  a  line  between  Adrian  and  Vandercook's 
Ijike.     The  line  will  be  about  37  miles  in  length. 

Umryrtown,  III. — It  is  staled  that  the  Terre  Haute 
St.  Ry.  Co.,  of  Terre  Haute,  Ind.,  is  to  build  a  line 
to  Georgetown,  III.,  to  connect  with  the  new  inter- 
urban  road  from  Danville.  The  distance  from  Terre 
Haute  is  45  miles.  The  company  is  also  stated  to 
have  secured  a  franchise  to  construct  a  line  in  Dana, 
III. 

Richmond,  To. — See  "Water." 

Dttllaa,  Tex. — The  City  Council  has  granted  A.  K. 
Bonta  a  franchise  to  construct  an  electric  railway  on 
N.  Uarwood  St. 

Itochettcr,  X.  Y. — The  State  U.  K.  Comrs.  have 
granted  the  Rochester.  Syracuse  &  Eastern  R.  B.  Co. 
(lermission  to  construct  its  line.  Clifford  D.  Beebe, 
Gen.  Mgr.,  Syracuse,  states  that  he  length  of  pro- 
posed line  will  be  about  91  miles,  and  the  power  plant 
will  have  a  capacity  of  between  0,000  and  7,000  H.-P. 

Elizabethtoicn,  Ky. — S.  Lambert,  of  White  Mills, 
Ky.,  Is  reported  interested  in  the  construction  of  an 
electric  railway  from  Elizabethtown   to  Millerstown. 

Liitle  falls,  N.  Y. — The  Highway  Comrs.  are 
stated  to  have  granted  a  franchise  to  the  Utica  &  Mo- 
hawk Valley  K.  R.  Co.  C.  Loomls  Allen,  Gen.  Mgr., 
UtIca.  •  ,  '  *    ' 

RAILROADS. 

St.  Louis,  Mo. — M.  ^\•,  Wambaugh,  Ch.  Engr.  Mis- 
souri &  Southeastern  Const.  Co.,  writes  that  the 
contract  for  grading,  masonry  and  timber  bridging  on 
32  miles  of  heavy  work  near  St.  Lonis,  has  been 
awarded  to  McArthur  Bros.  Co.,  of  Chicago,  III. 

iiligo,  Jfo.— The  Sligo  &  Eastern  Ky.  Co.  Is  reported 
incorporated,  with  a  capital  of  ?120,000,  to  construct 
a  railroad  from  Sllgo  to  Dillard. 

Euclid,  I'a. — A  press  report  states  that  the  Pitts- 
burg, Bessemer  &  Lake  Erie  R.  K.  Go.  has  asked  for 
bids  for  the  construction  of  a  coal  road  from  the 
main  line  at  Euclid  to  Pfaff's  mines.  The  road  will 
be  abont  18  miles  long,  and  on  it  will  be  a  1,000-ft. 
taonel.  It  will  cost  about  ?l,o00,000.  H.  T  Porter 
Ch.  Bngr.,  Pittsburg. 

Irontr.n.  Mo. — The  Granite  R.  R.  Co.  has  been  In- 
corporated, with  a  caplul  of  S30,000,  to  construct  a 
railroad  .3  miles  In  length  In  Iron  County.  Incorpo- 
rators: F.  ^P.  Ake,  Ironton;  A.  J.  Sheehan,  Gran- 
iterllle,  and  others. 

Tuskcgee,  Ala.^lt  Is  stated  that  the  Tuskegee  K. 
"B.  Co.  baa  been  Incorporated,  with  a  capital  of  |7ii,- 
000,  to  extend  the  abort  line  connecting  Chehaw  and 
Tmkegee  Into  the  business  district  of  Tuskegee.  In- 
corporators: E.  T.  Varner,  G.  W.  Campbell,  and 
others,  all  of  Tuskegee. 

.i."j"''i'"'''''"-   ^"- — ■*   "■■«»*   report   states   that   the 
nalmsh    R.    R.    Co.    will   consfniet   a.  line   through 

AVashlngton.      W.    8.    Lincoln,    Ch.    Engr.,    St.    Louis, 

Ml>. 

Conntllsriltr.  l'a.—\  charter  has  been  granted  to 
i?S„9?"'"^"'"'"'«  Central  R.  R.  Co.,  with  a  capital  of 
»L!0,<XJO,  to  construct  12  miles  of  railroad  In  the  new 
Klondike  coke  region  of  Southwestern  Fayette 
iSH"*'-  '"''"'"porators:  Herbert  Depny  a«d  John  H, 
Hlllman,  of  I'lttsburg,  and  others. 

Blue  nidge.  Oa. — Marrill  Skinner,  of  Blue  Ridge: 
W.  V.  Brownlee,  Mineral  Bluff;  W.  D.  Smith,  of 
Morgantown,'and  others,  are  reported  to  have  peti- 
tioned for  a  charter  for  a  railroad  to  run  through 
North  Georgia,  Tennessee  and  South  Carolina  under 
the  title  of  the  Tennessee,  Georgia  &  South  Carolina 
B.  R.  Co. 


/'■ran A- /in,  .Y.  C. — The  Carolina  &  Tennessee  South- 
ern Ry.  Co.  has  been  incorporated,  with  a  capital 
of  $300,000,  to  construct  a  railroad  from  B^ranklin, 
along  the  valley  of  the  Little  Tennessee  River, 
through  Macon,  Graham  and  Swain  Counties  to  the 
Tennessee  line  near  where  it  Is  crossed  by  the  Little 
Tennessee  River.  This  is  a  movement  by  the  South- 
ern Ry.  to  complete  a  through  line  from  Knoivllle, 
Tenn.,  to  Charleston  and  Savannah.  A  road  is  now 
building  from  Toccoa,  Ga.,  to  Franklin  and  another 
from  Maycsville,  Tenn.,  to  the  North  Carolina  line. 
These,  with  the  road  proposed  b.v  the  new  company, 
completes  connections  for  Knoxville,  Charleston  and 
Savannah.  Col.  A.  B.  Andrews,  W.  W.  Finley  and 
F.  H.  Busbee  are  among  the  directors. 

Oaton  Rouge,  La. — BenJ.  R.  Meyer,  K.  A.  Hart,  and 
others,  are  rei>orted  interested  in  the  construction 
of  a  railroad  from  Baton  Rouge  to  Opelousas  and 
thence  to  Texas. 

Columbus.  (111. — It  is  stated  that  the  Columbus,  Eu- 
faula  &  Gulf  Ry.  will  extend  from  Columbus  to  St. 
Andrews  Bay,  Fla,  The  new  road  will  be  190  miles 
in  length. 

Toronto,  Ont. — Bids  will  be  received  until  Sept.  27 
by  P.  E.  Ryan.  Secy.-Treas.  of  the  Temlskaming 
&  Northern  Untario  Uy,  Comn..  for  constructing  the 
Temlskaming  &  Northern  Ontario  Ry.  (Ontario  Gov- 
ernment Ry.),  including  clearing  right  of  way,  bridg- 
ing, grading,  ballasting  and  track  laying,  from  North 
Bay  to  a  i>olnt  on  Lake  Temlskaming,  a  distance  of 
about  110  miles.  Information  may  be  obtained  at  the 
office  of  the  Chief  Engr,  North  Bay. 

Outhric,  Okla.  Ter. — \  charter  has  been  granted  to 
the  .Guthrie,  Shawnee  &  Coalgate  E.  E.,  with  a  capi- 
tal of  $100,000,  to  build  a  line  from  Guthrie  westward 
to  Beaver,  a  distance  of  150  miles.  Ex-Gov.  Barnes 
is  reported  to  be  one  of  the  incorporators. 

Ilaiifleld,  Minn. — The  Clikago  Great  Western  E.  E. 
Co.  is  reported  to  be  making  surveys  for  a  line  to 
be  constructed  from  Hayfleld  to  Judge,  Minn.  Saml. 
C.  Stickney,  Gen.  Mgr.,  St.  Paul. 

Bttlarista.  Cat. — A  press  report  states  that  tlie 
Terry  E.  E.  Co.  will  be  extended  from  Bellavista,  its 
present  terminus,  to  B"all  River  Jillls,  a  distance  of  53 
miles. 

Lau  Claire,  Wis. — Notice  is  stated  to  have  been  filed 
with  the  Secy,  of  State  by  the  Eau  Claire,  Chippewa 
Falls  &  Northern  Ry.  Co.  of  the  adoption  of  a  route 
for  the  extension  of  the  line  from  Little  ITalls  40 
miles  to  an  intersection  with  the  Wisconsin  Central. 

Laurel.  Miss. — The  Mobile,  Jackson  &  Kansas  City 
E.  R.  Co.  Is  stated  to  have  secured  a  riglit  of  way 
through  Laurel.  F.  B.  Merrill,  Gen.  Mgr.,  Mobile, 
.\la. 

PUBLIC  BUILDINGS. 

Ildiihrson.  Kii. — Bids  are  wanted  Sept.  9  for  fur- 
nishing material  and  erecting  a  city  hall  at  First 
and  Elm  Sts.     Paul  M.  Barnett,  City  Clk. 

I'uehlo,  Colo. — Bids  will  be  received  at  the  oflice  of 
Bishop  &  Gile,  Archts,  217  and  218  Central  BIk., 
until  Sept.  15  for  constructing  and  completing  the 
following  portions  of  McClelland  Library:  All  ma- 
sonry work,  including  excavating  and  filling,  all  con- 
crete work,  cut  stone,  structural  and  ornamental  iron 
work,  sheet  metal  work,  tile  roofing,  etc.  A  Mc- 
Clelland, Chmn.  Special  BIdg.  Com. 

llrooklyn,  N.  Y. — Bids  are  wanted  Sept.  24  (exten- 
sion of  date)  for  furnishing  material  and  making 
changes  and  additions  to  the  Kings  Co.  Hall  of  Eoe- 
ords,  and  furnishing  fixtures,  furnishings  and  appoint- 
ments therefor.     J.  Edw.  Swanstrom,  Boro.   Pres. 

National    Military    Home.    Ind. — Bids    will    be    re- 
ceived until  Sept.  22  at  the  office  of  John  Q.  Adams 
Treas.,   for  erecting  the   necessary  buildings  and  In- 
stalling a  heating  system  at  the  Marion   Branch    N. 
H.  D.  V.  S.     Justin  H.  Chapman,  Governor. 

-VcMi  York,  N.  Y. — Bids  will  be  received  by  Thos. 
Sturgis,  Fire  Comr.,  until  Sept.  12,  for  erecting  an 
engine  house  at  105  and  107  W.  102d  St. 

West  Boylston,  Mass. — The  citizens  are  stated  to 
liave  voted  to  erect  a  town  hall,  to  cost  815,000,  and 
a  school  to  cost  $20,000. 

Ada.  Minn. — The  contract  for  building  the  new  Nor- 
man Co.  Court  House  is  stated  to  have  been  awarded 
to  Olaf  Swenson  of  St  Paul.  The  Pond  &  Hasev 
Co.,  of  Minneapolis,  secured  the  contract  for  the 
heating  plant;  total  cost,  $60,000. 

Grand  Forks.  N.  D. — It  is  stated  that  Warren  H 
Milner.  Stock  Exchange  Bldg.,  Chicago,  III.,  will  pre- 
pare plans  for  a  $20,000  library.     F.  G.  Wilder,  Secy. 

Niagara  Falls.  N.  V. — Geo.  B.  Long.  Prudential 
Bldg.,  Buffalo,  is  stated  to  have  secured  the  contract 
for  erecting  the  Carnegie  Library,  for  $36,607. 

Boulder,  Colo. — T.  H.  Browning,  of  Boulder,  has 
secured  the  contract  for  erecting  a  library  for  $62  OJO 
Architect,  G.  W.  Roe,  Pueblo.  ' 

New  York,  N.  Y. — Plans  have  been  filed  for  a  1- 
story  stone  church,  to  be  erected  on  180th  St.  and 
Vyse  Ave.  for  tlie  First  Presbyterian  Church,  of  West 
Farms,  to  cost  $90,000.  Architects,  Barney  &  Chan- 
man,  44  W,  34th  St.  .  J  1 

S«H  Frannispo.  Cat. — The  Hospital  Com.  of  the 
Superv.  is  stated  to  have  decided  to  prepare  plans 
for  the  proposed  new  hospital,  u.slng  the  plans  of 
Martens  &  Coffey,  819  Market  St.,  as  a  model. 

Marshalltown,  la. — The  contract  for  erecting  the 
fit.  Thomas  Hospital  is  stated  to  have  been  awarded 
to  P.  J.  McCavlck,  of  Marshailtown,  and  A.  B.  Rob- 
inson,  of   Dubuque ;  cost,  $30,000. 

Iroquois.  N.  y.— Bids  will  be'recelved  until  Sept.  9 
by  Henry  R.  Howland.  Pres.  Bd.  Mgrs..  Iroquois,  tor 
constructing,  heating,  plumbing  and  electric  wiring  a 
dormitory  and  for  the  construction  and  plumbing  of  a 
lanndry  building  and  a  power  house.  Including  the 
chimney  stack,  at  the  Thomas  Asvlum  for  Orphans 
and  Destitute  Indian  Children,  at  Iroqouls. 

Winchester,  Ind. — Local  press  reports  state  that 
bids  will  be  received  bv  W.  H.  Gettlnger,  Archt., 
f  nlon  City.  Ind.,  until  Sept.  17  for  erecting  a  brick 
and  stone  building  in  this  city,  at  a  probable  cost  of 


iialina,  Kan. — C.  G.  Wllmarth,  of  Salina,  is  stated 
to  have  secured  the  contract  for  erecting  the  Car- 
negie Library,   for  $15,000. 

Crand  Forks.  N.  D. — Bids  are  wanted  Sept.  13  for 
erecting  a  brick  and  stone  public  library.  F  W. 
Wilder,   I'res.   Library   Bd. 

Lebanon,  Ind. — Shetterly  &  Hagerman,  of  Win- 
chester, are  stated  to  have  secured  the  contract  for 
erecting  the   Christian   Church,  for  $17,337. 

Vineland,  A".  J. — W.  E.  Allen,  of  Vineland,  is  stated 
to  have  secured  the  contract  for  erecting  the  new 
Home  for  Feeble  Minded  Women,   for  about  $72,000. 

Trenton,  J\',  J. — Lewis  U.  I^awton  &  Son,  432  Ham- 
ilton Ave.,  are  stated  to  have  secured  the  contract 
for  erecting  the  Senate  Chamber,  for  $124,450. 

Dallas,  Tex. — The  citizens  are  stated  to  have  voted, 
Aug.  26,  to  Issue  J.'iO.OOO  bonds  for  the  purpose  of 
erecting  and  maintaining  fire  and  police  stations. 

Springfield,  O. — It  is  stated  that  the  congregation 
of  the  High  St.  M.  E.  Church  will  erect  a  $33,000 
edifice. 

Lenox,  Mass. — The  plans  of  Architect  Weeks  of 
Plttsfleld.  are  stated  to  have  been  accepted  for  a 
town  hall. 

Munhall,  Pa. — RIeger  &  Currier  are  stated  to  be 
preparing  plans  for  a  borough  hall  to  cost  $35,000. 

Marinette,  Wis. — The  plans  of  Ferry  &  Clas,  of 
.Milwaukee,  are  stated  to  have  been  accepted  for  an 
armory  for  Co.  I,  to  cost  $15,000. 

Nashville,  Tenn. — It  Is  stated  that  bids  are  wanted 
Sept.  18  for  erecting  a  Carnegie  Library.  Wm.  L. 
Dudley,  Clk.   Bldg.  Com. 

tihebniiyun.  Wis. — It  is  stated  that  bids  are  wanted 
Sept.  10  for  erecting  a  public  library.  Address, 
Francis  Williams,  Library  Bd. 

Oskaloona,  la. — It  is  stated  that  bids  are  wanted 
Sept.  18  for  erecting  a  library,  according  to  plau.s 
prepared  by  Frank  E.  Wetherell,   of  this  city. 

Ma.H'111.  Mich. — Geo.  Itickman's  Sons,  of  Kalamazoo, 
are  stated  to  have  secured  the  contract  for  erecting 
the  Ingham  Co.   Court  House,  for  $39,879. 

Newark,  N.  J. — Separate  bids  will  be  received  until 
Sept.  24  by  the  Comrs.  for  the  Erection  of  a  New  City 
Hall,  for  Installing  a  ventilating  and  heating  system, 
electrical  equipment  and  telephone  tubing,  passenger 
elevators  and  ash  lift.  Andrew  Klrkpatrlck,  Chmn. 
.las.   M.  Seymour,  Jr.,  Consulting  Engr.,  43  Lawrence 

BUSINESS    BUILDINGS. 

Lebanon,  Pa. — Isaac  Klann  &  Son,  and  Isaac  Wolf, 
dealers  in  ready-made  clothing,  intend  to  erect  in  the 
near  future  large  and  extensive  department  store 
buildings. 

Frankfort,  Ky. — it  is  stated  that  the  Louisville  & 
Nashville  H.  R.  (R.  Montfort,  Ch.  Engr.,  Louisville), 
and  the  Frankfort  &  Cincinnati  R.  E.  (Geo.  B. 
Harper,  Gen.  Supt.,  Frankfort),  will  erect  jointly  a 
freight  depot  at  Frankfort,  to  cost  about  $25,000. 

Atlanta,  Oa. — Local  press  reports  state  that  bids 
will  be  opened  by  the  Georgia  Ey.  &  Electric  Co. 
Sept.  10  for  erecting  a  $50,000  addition  to  the  car 
barn  on  Edgewood  Ave. 

Elpria,  O. — The  lowest  bid  received  for  erecting  the 
Elyrla  tube  mill  for  the  Columbia  Steel  Co.  is  stated 
to  have  been  submitted  by  Fred  Wolf,  of  Elyria  for 
about  $50,000. 

Flint,  Mich. — Clark  &  Munger,  of  Bay  City,  are  re- 
ported to  have  prepared  plans  for  a  hotel  to  be 
erected  at  S.  Saginaw  &  W.  3d  Sts.,  by  a  local  hotel 
company. 

New  Britain.  Conn. — A  press  report  states  that  the 
Connecticut  Ry.  &  Lighting  Co.  Is  soon  to  erect  a  1- 
story  brick  building  at  New  Britain,  with  a  steel 
truss  roof;  also  a  building  in  Waterbury;  and  at 
Shelton  an  entire  new  plant  is  to  be  built.  In  all 
the  work  will  cost  about  $200,000.  J.  E.  Seweil,  Gen. 
Mgr.,   Bridgeport. 

Hvhcnectadp,  N.  Y. — It  is  reported  that  J.  S.  Juno 
will  erect  a  $40,000  store  and  business  building. 

Baltimore,  Md. — Bids  will  be  received  by  the  C. 
M.  Kemp  Mfg.  Co.,  Guilford  Ave.  and  Oliver  St.,  for 
erecting  a  factory. 

Norwood,  O. — The  Bd.  of  Dlrs.  of  the  First  Katl. 
Bank  are  reported  to  be  considering  the  erection  of  a 
3-stoiy  brick  and  stone  ofBce  building. 

Kansas  City,  Mo. — It  Is  stated  that  J.  A.  Rose  will 
erect  a  7-story  fli-eproof  office  building  on  Grand  Ave. 
and  8th  St.,  to  cost  about  $125,000. 

CornumU,  Ont. — Bids  will  be  received  by  the  Corn- 
wall Furniture  Co.,  Ltd.,  until  Sept.  9  for  erecting  a 
3-story  brick  factory  in  Cornwall. 

Milwaukee.  Wis. — C.  D.  Crane,  91  Wisconsin  St., 
is  stated  to  have  completed  plans  for  a  factory  build- 
ing to  be  erected  by  the  .American  Candy  Co.  on  Chi- 
cago St.  and  Bway.,  to  cost  about  $65,0(30. 

Millers  Falls.  Mass. — D.  O'Connell  &  Sons,  of  Hol- 
yoke,  have  secured  the  contract  for  erecting  a  paper 
mill  at  Millers  Falls,  for  about  $75,000. 

Ncto  Orleans.  La. — Stone  Bros.,  1104  Henneu  Bldg., 
are  stated  to  have  completed  plans  for  a  5-story  build- 
ing on  Baronne  and  St.  Joseph  Sts.  to  cost  $110,000. 
It  will  be  occupied  by  the  Ahrens  &  Ott  Mfg.  Co. 

Chicago,  III. — Louis  H.  Sullivan,  1600  Auditorium 
Tower,  is  stated  to  have  prepared  plans  for  a  13-story 
building  to  be  erected  on  State  and  Madison  Sts.  to 
cost  about   $800,000. 

The"  Monarch  Refrigerating  Co.  Is  stated  to  have 
decided  to  erect  a  7-story  addition  at  Michigan  and 
Rush   Sts.,  to  cost  about  $75,000. 

Iver  C.  Zarbell,  97  Clark  St.,  is  stated  to  have  pre- 
pared plans  for  a  7-story  business  building  to  be 
erected  on  Jackson  Bouie.  and  Jefferson  St.  for  Mrs. 
A.    Farrer,   to  cost  about  $80,000. 

Cincinnati.  O. — Local  papers  state  that  the  Com- 
mercial Tribune  Bldg.  Co.,  of  which  Jos.  C.  Butler 
is  Gen.  Mgr..  will  erect  a  bank  building  2V4  stories, 
of  white  marble,  to  cost  about  $300,000. 
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•  New  Orleans,  La. — Thos.  Sully,  1103  Hennen  Bldg., 
is  stated  to  have  completed  plans  for  the  Harding 
Bldg.,  to  be  erected  on  Common  and  Carondelet  Sis., 
to  cost  about  $125,000.  Owners,  The  Morris  Land  & 
Improv.  Co. 

Uuluth,  Minn. — Pearson  &  Fawcett,  of  Duluth,  are 
stated  to  have  secured  the  contract  for  erecting  the 
Metropolitan  Opera  House  on  6th  Ave.  and  Superior 
St.,  for  about  $85,000.  Architect,  J.  J.  Wagensteln, 
Providence  Bldg. 

Sault  Ste.  Marie,  Mich. — Bids  will  be  received  by 
C.  W.  Chance,  Ch.  Engr.,  44  McTavish  Bldg.,  until 
Sept.  10  for  erecting  2  car  barns,  each  65xl5U-ft.  side 
walls,  masonry,  steel  roof  trusses.  Koof  trusses  fur- 
nished by  company. 

(^Irrt'land,  O. — M.  M.  Gleichman  is  stated  to  have 
prepared  plans  for  the  Colonial  Theater  to  be  erected 
on  Prospect  St.  It  will  have  a  seating  capacity  of 
2,500. 

New  York  City. 

Permits  for  the  following  buildings  have  been  is 
sited:  c,  signifies  cost;  o,  owner;  a,  architect;  m, 
mason;  cr,  carpenter ;  and  b,  builder. 

Water  St  and  Rutgers  PI,  br  workshop;  c,  $60,000; 
0,  Morris  S.  Uaciimll;  a.  Max  Muller. 

129  and  131  5th  Ave,  br  and  stone  store  and  lofts;  c, 
lfiX),00O;  o,  estate  Jas  A  Roosevelt;  a,  Israels  & 
Harder;  b,  R  H  Macdonald  &  Co. 

77th  St  &  Columbus  Ave,  br  hotel;  c,  $600,000;  o, 
West  Side  Const  Co;  a,  G  F  Pelham. 

East  Bay  Ave,  from  Cabot  St  to  Dupont  St  and 
East  River,  frame  factory;  c,  $31,500;  o.  Rock 
Plaster  Co;  a.  Darling  &  Goldthwalt. 

DWELLINGS. 

Kansas  t'ity.  Mo. — Albert  Turney,  615  Mass.  Bldg  , 
is  the  architect  for  a  $60,000  stone  dwelling,  to  be 
built  for  L.  E.  H.  Thompson,  at  Kenwood  Ave.  and 
Armour  Boulevard. 

Shepard  &  Farrah,  507  Commerce  Bldg.,  have  pre- 
pared plans  for  a  $12,000  stoce  dwelling,  to  be  built 
at  Valeutlne  Road  and  Madison  Ave. 

Chicago,  III. — Andrew  Sandegren,  185  Dearborn  St.. 
Is  stated  to  have  prepared  plans  for  an  apartment 
house  to  be  erected  on  48th  St.  and  Greenwood  Ave. 
for  Brice  Worley  to  cost  $75,000. 

italt  Lake  Vity,  Utah, — J.  A.  Ueadiund  &  Co., 
Dooley  Bldg.,  are  stated  to  have  completed  plans  for 
a  3-story  apartment  house,  to  be  erected  by  E.  M. 
Jlilier,  on  N.  Temple  and  Main  Sts.,  to  cost  $20,000. 

Middhtown,  N.  V. — Mitchell  &  Stever,  of  Bingham- 
ton,  are  stated  to  have  secured  the  contract  for  erect- 
ing a  granite  residence  for  Webb  Hartou,  for 
$250,000. 

New  Yobk  City. 

I'crmtts  for  the  following  buildings  have  been  is- 
sued: c,  signifies  cost;  o,  owner;  a,  architect;  in, 
mason;  cr,  carpenter;  and  b,  builder. 

149  and  151  E  55th  St,  br  and  stone  teucmts;  c, 
$40,000;  0,  BenJ  Gabrllowitz;  a,  Bernstein  &  Bern- 
stein. 

Madison  Ave  &  37th  St,  br  dwellg;  c,  $325,000;  o, 
Capt  J  R  De  Lemar;  a,  C  P  H  Gilbert. 

3d  Ave  &  174th  St,  br  tenemt;  c,  $50,000;  o, 
Rachael  Cassel;  a,  Moore  &  Landsiedel. 

Palisade  Ave  and  254th  St,  3-sty  extension;  c,  $2;i,- 
000:  0.  Geo  D  Eldridge;  a.  Wilson  &  Visscher. 

SCHOOLS. 

Rapid  Vity.  S.  It. — Bids  will  be  received  until  Sept. 
19  by  the  School  Bd.  of  Independent  Dist.  No.  27, 
for  erecting  a  school  In  said  Dist. 

Uigh  Hprinys,  Fla. — Bids  will  be  received  by  Dr.  1!. 
C.  Hodges,  until  Sept.  15,  for  erecting  a  brick  school. 

A'ew  York,  X.  Y. — Bids  will  be  received  by  the  Dept. 
of  Educ.  until  Sept.  15  (readvertlsement)  for  erecting 
school  No.  05,  Boro.  of  Bronx,  and  for  Installing  elec- 
tric elevators  -in  the  Wadlelgh  High  School,  Boro. 
of  Manhattan.  Bids  will  also  be  received  at  the 
same  time  for  erecting  School  No.  110,  Boro.  of  Man- 
hattan.    C.  B.  J.  Snyder,  Supt.  of  School  Bldgs. 

Lonu  Island  Vity,  A'.  Y. — Bids  will  be  received  until 
Sept.  15  by  the  Dept.  of  Educ,  N.  1'.  City,  for  com- 
pleting the  erection  of  School  No.  5,  Boro.  of  Queens. 
C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.,   N.   Y.  City. 

Oconto  Falls,  Wis. — The  contract  for  erecting  the 
new  high  school  is  stated  to  have  been  awarded  to 
Geo.  E.  Smith,  of  Kaukauna,  and  for  heating  same 
to  Matson  Bros.,  Marinette;  total  cost,  about  $17,000. 

Tabor,  .s.  D. — It  is  reported  that  the  Catholic  So- 
ciety will  erect  a  $30,000  school. 

La  Junta,  Colo. — Bids  will  be  received  by  Robt.  W. 
Patterson,  Secy.  School  Bd.,  until  Sept.  20  for  erect- 
ing an  addition  to  School  No.  1  in  Dist.  No.  11. 

Columbus,  O. — Bids  will  be  received  by  the  Bd.  ol 
Trus.  of  the  Ohio  State  Univ.,  Columbus,  until  Sept. 
26,  for  erecting  an  addition  to  the  Chemical  Building 
and  for  erecting  a  Veterinary  Building.  Alexis  Cope, 
Secy. 

Willimantic,  Conn. — Bids  will  be  received  until 
Sept.  9  by  the  State  Bd.  of  Educ,  Rm.  42,  Capitol, 
Hartford,  for  erecting  an  addition  to  the  State  Nor- 
mal School  at  Wiiilmantic.  Wm.  H.  Palmer,  Jr., 
Chmn.  Com. ;  Hartwell,  Richardson  &  Driver,  Archts., 
62  Devonshire  St.,  Boston,  Mass. 

Newark,  N.  J. — Chas.  P.  Baldwin,  736  Broad  St.,  is 
stated  to  have  been  selected  to  prepare  plans  for  a 
school  In  the  8th  Ward;  cost,  $32,000. 

t'otid  du  Lac.  Wis. — The  Council  is  stated  to  have 
passed  an  ordinance  for  the  issue  of  $25,000  bonds  for 
the  erection  of  a  school. 

Tifton.  (la. — It  is  stated  that  plans  have  been 
adopted  for  a  $18,000  school. 

West  Boylston,  Mass. — See  "Public  Buildings." 

Washington,  I).  C. — Bids  will  be  received  by  the 
Comrs.  D.  C.  until  Sept.  15  for  erecting  an  8-room 
school  at  9th  and  D  Sts.  and  an  8-room  school  on 
Pierce  St.     Wm.  Tlndall,  Secy. 

Columbia,  .Mo. — The  Urbauer  Atwood  Utg.  Co.,  of 
St.  Louis,  Is  stated  to  have  secured  the  contract  for 
heating  the  new  University  for  $18,750. 

Marlin,  Tex. — Bids  are  wanted  Sept.  11  for  erect- 
ing a  brick  high  school.     Wm.  Shelton,  Mayor. 


Buffalo,  N.  Y. — V.  G.  Ward,  Comr.  Pub.  Wks.. 
writes  that  Barnd  &  Geiger,  11  E.  Mohawk  St.,  have 
secured  the  contract  for  ventilating  and  heating  La- 
layette  High  School,  for  $41,074. 

Orange,  N.  J. — Contracts  for  erecting  the  school 
at  Tremont  and  Lincoln  Aves.  are  stated  to  have 
been  awarded  as  follows;  Mason  work,  Brennan  & 
Finnegan,  $13,950;  carpenter  work,  Wm.  G.  Sharwell, 
$11,239;  plumbing,  Flunerau  &  Merrigan.  $2,925,  and 
ventilating  and  heating,  N.   S.   Kellogg,  $4,087. 

Buffalo,  N.  Y. — Bids  are  wanted  Sept.  17  for  erect- 
ing an  8-room  addition  to  Schools  Nos.  26  and  63, 
including  masonry,  ventilating,  heating,  plumbing, 
gas  fitting,  etc.     i'rancis  G.  Ward,  Comr.  of  I'ub.  Wks. 

Pontiac,  Mich. — At  the  annual  meeting  of  the 
Pontlac  Union  School  Dist.,  Sept  1,  It  was  voted  to 
issue  $25,000  bonds  for  the  erection  of  a  school  In 
I  lie  western   part  of  the  city. 

STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

Trenton,  N.  J. — Rudolph  llerlng,  of  New  York,  N. 
Y.,  In  his  report  to  the  garbage  crematory  investigat- 
ing committee  of  Common  Council,  Is  stated  to  have 
recommended  Improving  the  burning  capacity  of  the 
furnace  and  the  increase  in  the  number  of  furnaces. 

Oakland,  Cal. — Wm.  U.  Friend  is  stated  to  have 
petitioned  the  Council  for  a  franchise  for  a  garbage 
crematory. 

Topeka,  Kan. — T.  J.  Anderson,  Secy,  of  the  Com- 
mercial Club,  is  reported  to  be  negotiating  with  Lewis 
H.  Schneider,  a  representative  ot  the  U.  S.  Garbage 
Reduction  Co.,  for  the  location  of  a  garbage  plant  in 
Topeka. 

Reading,  Pa. — Bids  were  opened  Aug.  25  for  the 
disposal  and  collection  of  garbage  as  follows  :  James 
O'hourke,  holder  of  present  contract,  burying  process, 
$3  per  ton  1  yr.,  $2.85  per  ton  3  yrs.,  yj^to  5  yrs.  ; 
Chas.  C.  Fisher,  Arnold  &  Edgerton  system,  $2.24  per 
.  ton  5  yrs.,  burying  process  $1.67  per  ton  any  term  of 
yrs.  ;  Dixon  Garbage  Crematory  Co.,  Toledo,  U.,  $29,- 
oOO  per  yr.  for  5  yrs.,  payable  monthly,  selling  plant 
at  end  of  period  for  $3;i,000,  or  on  completion  for 
$31,000  ;  I.  J.  Lerch,  $3  per  ton  1  yr.,  $2.90  3  yrs., 
$2.75  5  yrs.  ;  John  R.  Lank,  Phila.,  reduction  process, 
$2.98  per  ton  1  yr.,  $2.80  3  yds.,  $2.00  5  yrs.  ;  De- 
carle  Mfg.  Co.,  Minneapolis,  $2.40  per  ton  for  5  yrs. 

GOVERNMENT  WORK. 

Tampa.  I'la. — Bids  will  be  received  at  the  U.  S. 
Engr.'s  Ofhce,  Tampa,,  until  Oct.  16  for  building  and 
equipping  a  steel  hull,  stern  wheel,  combined  dredga 
and  snagboat,  as  advertised  In  The  Engineering 
Record. 

Boston,  Mats. — Bids  will  be  received  at  the  U.  S. 
Kngr.'s  Office,  Boston,  until  Sept.  30  for  dredging  at 
the  entrance  channel  to  Lynn  Harbor  and  In  the  Mys- 
tic River,  Mass.,  as  advertised  in  The  Engineering 
Record. 

Yellowstone  Park,  Wyo. — Bids  will  be  received  at 
the  U.  S.  Engr.'s  Ofiice,  Yellowstone  Park,  until  Oct. 
15  for  furnishing  steel  for  30  highway  bridges  In  Yel- 
lowstone National  Park,  as  advertised  in  The  Engi- 
neering Record. 

New  Orleans,  La. — Bids  will  be  received  until  Sept. 
22  at  the  U.  S.  Engr.'s  Ofiice,  New  Orleaus,  for  dredg- 
ing at  Tchefuncta  and  Ainlte  Rivers,  La. 

Cleveland,  O. — Bids  arc  wauled  Sept.  20  tor  im- 
proving Port  Clinton  Harbor,  Ohio,  by  dredging.  Bids 
are  also  wanted  Sept.  18  for  reconstructing  and  re- 
pairing parts  of  the  east  and  west  piers  at  Falrport 
Harbor,  O.  MaJ.  Dan  C.  Kingman,  Corps  Engrs., 
U.   S.   A. 

Savannah,  G'u. — Bids  are  wanted  Sept.  27  for  re- 
pairing and  adding  to  Mackay's  Point  training  wail. 
Savannah  Harbor,  Ga.  Capt.  Cassius  E.  Gillette, 
Corps  Engrs.,  U.  S.  A. 

iMuisciHc,  Kg. — Bids  are  wanted  Sept.  29  for  steam 
boilers.     Maj.  E.  H.  Ruffner,  Corps  Engrs.,  U.  S.  A. 

Memphis,  Tenn. — In  addition  to  awards  mentioned 
in  this  column  Aug.  30.  for  levee  work  in  charge  of 
Capt.  E.  E.  Wlnslow,  Corps  of  Engrs.,  U.  S.  A.,  Bod- 
kin &  Listen,  Luxora,  Ark.,  have  been  awarded  the 
contract  for  180,000  cu.  yds.  levee  work  In  St.  Francis 
district  at  14  cts.,  and  Shutt  Improvement  Co..  St. 
Louis,  Mo.,  500,000  cu.  yds.,  same  district,  at  15  els. 

W  ushinytim,  D.  C. — Bids  were  opened  .\ug.  28  at 
Treasury  Dept.  for  safety  vaults  In  Bureau  of  En- 
graving &  Printing  as  follows:  York  Safe  &  Lock  Co., 
York,  Pa.,  $48,935;  L.  H.  Miller  Safe  &  Iron  Co.,  Bal- 
timore, $38,829. 

Erie,  Pa. — The  government  contract  for  dredging 
.ind  pier  construction  at  Erie  Is  stated  to  have  been 
awarded  to  the  Buffalo  Dredging  Co.,  Buffalo,  N.  Y., 
for  $147,000. 

Ft.  Myvr,  To. — Rosser  &  Castoo,  of  Bellalre,  O., 
have  secured  the  contract  for  constructing  the  steel 
tank  and  trestle  here  for  .$5,700. 

Johnson  City,  Tcnn. — Tile  lowest  bidders  for  va- 
rious work  for  the  National  Home  for  Disabled  Vol- 
unteer Soldiers,  according  to  bids  opened  Sept.  2  by 
the  Bd.  of  Mgrs.,  New  York  Life  Bldg.,  N.  Y.  City, 
are  as  follows:  Parrish  &  Unkefer,  Johnson  City,  gen- 
oral  steam  distribution,  $31,138;  sewerage  system, 
.$18,131;  electric  distribution,  $19,400;  storehouse,  $66,- 
000;  laundry,  $32,400;  morgue,  .$0,725;  Gleaves  &  Co., 
Lynchburg,  Va.,  general  water  supply,  $18,776;  H. 
Probst,  N.  Y.  City,  mess  hall  and  kitchen,  $102,850. 
Contracts  have  been  awarded  to  Parrish  &  Unkefer 
and  to  Gleaves  &  Co.,  for  the  the  work  for  which 
tiiey  were  lowest  bidders,  as  stated. 

New  York.  N.  Y. — The  following  bids  were  opened 
Sept.  3  by  MaJ.  W.  L.  Marshall.  Corps  of  Engrs.,  U. 
S.  A.,  for  dredging  a  in  Buttermilk  Channel,  b  In 
(jowanus  Creek ;  prices  per  cu.  yd. :  W.  H.  Beard 
Dredging  Co.,  10  Bridge  St.,  a  45  cts.,  b  24  cts.  :  Mor- 
ris &  Cumlngs  Dredging  Co.,  17  State  St..  a  34.7  cts., 
((  24.7  cts. ;  R.  G.  Packard  Co.,  132  Pearl  St..  a  39 
cts.,  6  32  cts.  ;  G.  H.  Breymann  &  Bros.,  Toledo.  O., 
a  40  cts.,  6  29  cts.  ;  E.  R.  Sewaid.  1027  Macy  Place. 
h  21.5  cts. ;  International  Contracting  Co.,  95  Broad 
St.,  a  36.5  cts.,  b  30.4  cts. 

Philadelphia,  Pa. — The  following  bids  are  reported 
Aug.  28  by  Ma].  Frank  Heath,  Ord.  Dept.,  for  build 
ings  at  Frankford  arsenal;  Geo.  W.  Pierson.  Llppln- 
cott  Bldg.,  $61,176;  Cramp  &  Co.,  $64,800;  Penn 
Erecting  CJo.,  $60,739:  Lewis  Havens'  Sons,  $65,484; 
Hiram  A.  Miller  &  Son,  $71,302;  John  H.  Jordan, 
$82,222. 


Washington,  V.  C. — Bids  are  wanted  Oct.  1  for 
erecting  a  building ;  erecting  a  central  power  and  heat- 
ing plant,  electric  power  plant,  power  house,  chimney 
and  tunnels  for  tlie  Government  Hospital  for  the  in 
sane  at  S.  Washington,  as  advertised  in  The  Engi- 
neering Record. 

New  York,  N.  Y. — Bids  are  wanted  Oct.  6  for  build- 
ing a  riprap  breakwater  at  Sag  Harbor,  N.  Y.,  as  ad- 
vertised In  The  Engineering  Record. 

Ft.  Keoyh,  Mont. — Bids  are  wanted  Sept.  22  for  con- 
structing a  sewer  system  at  this  uoM.  Geo.  E.  Pond, 
Q.  -M.,  St.  I'aul,  .Minn. 

Joplin,  Mo. — Bids  will  be  received  by  the  Superv. 
Archt.,  Treas.  Dept.,  Washington,  D.  C,  until  Oct.  7 
for  the  construction  (except  heating  apparatus,  elec- 
tric wiring  and  conduits)  of  the  U.  S.  Post  Office  at 
Joplin,  as  advertised  In  The  Engineering  Record. 

Lockport,  N.  Y.— The  following  bids  were  opened 
Sept.  4  at  the  Treasury  Dept.,  Washington,  D.  C,  for 
the  construction  (except  heating  apparatus,  electric 
wiring  and  eondultsj  of  the  U.  S.  Post  Office  at  Lock- 
port,  N.  Y. :  The  Nelderpruem,  Glbbs  &  Schaaf  Co., 
Buffalo,  $92,790  ;  J.  R.  Churchyard,  Buffalo,  $84,984  ; 
Tlrreli  &  Wagner,  Newark,  N.  J.,  $'f3,203  ;  E.  H.  Den- 
niston  Co.,  Syracuse,  $68,900  ;  Rummel  &  Carter,  Buf- 
falo, $108,294;  Congress  Const.  Co.,  Chicago,  $83,974; 
W.   II.   ICgerton,   Rochester,  $80,545. 

Ft.  Uiley,  Kan. — Tlie  following  are  reported  the 
lowest  bidders  for  constructing  buildings  at  this  post, 
for  which  bids  were  opened  Aug.  25  by  Constructing 
Q.  M.  Capt.  G.  O.  Cress:  J.  B.  Belts,  Topeka,  cavalry 
barracks,  $59,874;  cavalry  stable,  $18,600;  artillery 
stable,  $21,000;;  gun  shed,  $21,200;  non-com.  officers' 
quarters,  $17,944;  bakery,  $15,900;  Holmgren  &  Moses 
Junction  City  Kan.,  artillery  barracks,  $44,850;  Zelg- 
ier  &  Dalton,  Junction  City,  field  otUcers'  quarters 
$32,955;  line  oflioers'  quarters,  $39,800. 

MISCELLANEOUS. 

(Irvat  Falls,  Mont. — Cily  Engr.  C.  W.  Swearingen 
writes  that  a  subway  at  1st  or  2d  Aves.,  N.,  under 
the  G.  N.  Ry.  tracks,  is  contemplated.  Approxi- 
mate cost,  $30,000. 

Oydensbury,  N.  Y. — The  Daly  &  Ilannan  Dredging 
Co.,  Ogdensburg,  is  stated  to  have  secured  the  con- 
tract for  dredging  a  chiinnel  through  the  large  shoal 
at  the  head  of  tlie  Massena  Canal  in  the  St.  Law- 
rence River,  so  as  to  afford  a  greater  fiow  ol  water 
into  the  canal;  contract  reported  to  amount  to  about 
$60,000. 

Boston,  Mass. — The  City  Engineering  Dept.  is  staled 
to  liave  prepared  plans  and  estimate  of  cost  of  tun- 
nelling under  Bunker  Hill,  on  a  central  line  of  Sul- 
livan and  Cook  Sts.  The  engineers  estimate  thai 
the  cost  of  the  proposed  tunnel  would  be  about  $300,- 
000.  According  to  the  plans  the  tunnel  would  be 
.24  ft.  between  the  walls,  the  roadbed  would  be  18  ft. 
and  the  highest  point  of  the  tunnel  would  be  18.5  ft. 
The  entire  length  of  the  tunnel  from  the  entrance  to 
the  exit  -would  be  1,740  ft. 

CohoKs,  N.  Y. — A  press  report  states  that  the  Troy 
Hydraulic  Co.  has  prepared  an  estimate  of  the  cost 
of  constructing  new  docks  to  the  tidewater  line  of 
the  new  channel  of  the  river  now  being  dug.  Includ- 
ing the  expense  of  constructing  tall  races  from  the 
several  mills  along  the  canal.  The  estimated  cost 
will  be  $90,600. 

Pointc-a-la-Hache.  La. — Bids  will  be  received  until 
Oct.  1  by  the  Bd.  of  Comrs.,  Plsquemlnes  Parish  East 
Bank  Levee  Dist.,  for  building  about  33  miles  of  Gulf 
Coast  Levee,  containing  about  1,350,000  cu.  yds.  of 
earth  work.  Aaron  Davis,  Pres.  For  further  infor- 
mation apply  to  the  State  Bd.  of  Engrs.,  New  Orleans 
Cotton  Exchange  Bldg.,  New  Orleans,  La. 

Cleveland,  O. — Bids  will  be  received  by  the  Co. 
Comrs.  until  Sept.  20  for  excavating  a  proposed  chan- 
nel for  Euclid  Creek.  Julius  C.  Dorn,  Co.  Clk.;  Wm. 
H.  Evers,  Co.  Engr. 

Monroe,  La. — The  following  bids  were  opened  Aug. 
28  by  the  Bd.  of  Comrs.  Tensas  Basin  Levee  Dist., 
New  Orleans,  for  200,000  cu.  yds.  approx.  Fulton 
Lake  Levee,  Desha  Co.,  Ark.;  M.  L.  Linuan,  Semms- 
port.  La.,  3814  cts.  per  cu.  yd. ;  Lewis  &  Jennings, 
Memphis,  Tenn.,  awarded  contract,  34^^  cts. ;  Gil- 
christ Bros.,  37%  cts.;  M.  J.  Roach,  Memphis,  'Tenn., 
40  cts. 

Eaton.  Colo. — John  A.  Banning  Is  reported  to  have 
the  contract  for  constructing  a  supply  ditch  in  con- 
nection with  a  reservoir  for  the  Cache  la  Poudre  Res- 
ervoir Co. ;  solid  rock  at  99  cts.  per  cu.  yd. ;  loose 
rock  at  34  cts.  per  cu.  yd.,  and  earth  I214  cts.  Esti- 
mated cost,  $200,000. 

Vonaldsonville,  La. — The  illssisslppi  &  Lafourche 
Drainage  District  Comn.  is  stated  to  have  adopted  a 
resolution  which  will  be  submitted  to  the  people,  au- 
thorizing the  Issuance  ot  $100,000  bonds. 

East  Liverpool,  O. — A  press  report  states  that  t'. 
A.  Smith,  of  E.  Liverpool,  owner  of  the  Rocks  Spring 
pleasure  resort,  will  build  a  dam  costing  between 
$5,000  and  $6,000  for  the  purpose  of  forming  a  lake 
at  that  resort. 

Dowayiac,  Mich. — J.  W.  Pearl,  of  Benton  Harbor,  is 
stated  to  have  secured  the  contract  for  straightening 
the  Dowagiac  River  a  distance  of  12%  miles,  for  $11,- 
100. 

Pittsburg.  Pa. — Bids  are  wanted  Sept.  10  for  fur- 
nishing a  60-H.-P.  tubular  boiler.  W.  E.  Thompson, 
Co.  Compt. 

liii-hmond,  Va. — Bids  are  wanted  Sept.  10  for 
dredging  and  removing  sand,  mud  and  mixed  gravel 
I  occasionally  loose  boulders)  from  the  Harbor  of 
Richmond.      W.  E.  Cutshaw.  City  Engr. 

Portland,  Ore. — It  is  stated  that  the  time  for  re- 
ceiving bids  for  machinery  for  the  proposed  dry  dock 
has  been  extended  from  Sept.  23  to  Oct.  9.  E.  T.  C. 
Stevens,  Clk.   Port  Comrs. 

NEW    INDUSTRIAL    PLANTS. 

H.  H.  Franklin  Mfg.  Co.,  Syracuse,  N.  Y.,  has  let 
contracts  for  a  5-story,  110x53-ft.  factory  and  a  30x40- 
ft.  power  house.  Contracts  for  generators  and  elec- 
trical equipment  are  to  be  let.  It  is  expected  to  In- 
stall the  fan  system  ot  heating  and  ventilating. 

The  Baltimore  &  Ohio  R.  R.  Co.  will  erect  the  fol- 
lowing buildings  at  New  Custle  Junction,  Pa.;  A  22- 
stall  round  house;  35x50-ft.  office  building;  60x85-tt. 
machine  shop ;  •_'5x00-ft.  lilacksmlth  shop ;  20x00-ft. 
engine  room;  35x60-ft.  boiler  room;  30x65-ft.  store- 
house, and  30x35%-ft.  oil  storage.  The  capacity  of 
the  power  plant  for  electric  lighting,  heating  and  shop 
purposes  will  be  500  H.-P. 
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The  Horseshoe  Mtnlog  Co..  Deadwood,  S.  Dak., 
has  let  contracts  to  the  .^llis-Cbalmers  Co.  for  ma- 
chinery for  a  500-tou  cyanide  mill.  Contracts  for 
tanks   and  other   material   will  soon  be   let. 

The  National  Pottery  Co..  Evansville.  Iiid.,  will 
erect  a  bnlldinK  400  ft.  long  with  an  average  width 
"f  107  ft.  and  baring  60.000  so.  ft.  floor  space.  The 
power  plant  will  consist  of  a  i5-H.-P.  engine  and  two 
SO-H.-P.    water-tube   boilers      -A.    M.    Well,    Pres. 

The  James  E.  Thomas  Co..  Newark,  O.,  will  erect 
,a  300iHO-ft.  foundry  bolldlng  and  Install  a  250-H.-P. 
boiler,  two  12S-H.-P.  engines  and  generators,  five  elec- 
tric traveling  cranes,  motors  for  blowers,  etc. 

McLaren  &  Co..  Chippewa  Falls,  Wis.,  have  let  a 
contract  for  building  a  4-story,  44xl60-ft.  shoe  factory 
to  be  run  by  water  power. 

The  American  Condensed  Milk  Co..  Indianapolis, 
Ind..  will  erect  a  2-story.  110x200-ft.  building  at  Ef- 
(Ingham,  111.  Four  lOO-H.-P.  high-pressure  boilers 
and  aa  electric  plant.  Including  a  lOO-H.-P.  engine. 
will  be  Installed.  A  tin  can  plant  will  also  be 
erected.     J.   V.  Dlttemore.   Secy.   A  Mgr. 

Frank  Geyer.  Hlghtstown.  N.  J.,  Is  Interested  In 
the  erection  of  a  3-story,  250x50-ft.  woolen  mill.  Ar- 
rangements for  the  power  plant  have  been  made,  but 
the  advisability  of  installing  an  additional  50-H.-r. 
iMiiler  Is  being  considered.  Contracts  for  electric 
liKht  plant,  shafting,  hangers,  belting,  pulleys,  dye- 
honse  ontflt  and  Interior  telephone  hare  not  been  let. 
Information  concerning  oll-burnlng  apparatus  for 
boilers  is  desired. 

The  BaCTalo.  N.  Y..  Weaving  Co.  Is  erecting  a  2- 
story,  41xl50-fl.  addition  to  Its  plant  Electric  power 
of  100  to  ISO  H.-P..  fumlabed  by  the  Niagara  Falls 
Power  Co.,  will  probably  be  used. 

H.  0.  Hubbell  tc  Co.,  Somerset.  Ky.,  are  In  the 
market  for  a  second-hand  high-speed  engine  to  de- 
velop 126  H.-P.  at  90  lbs.  steam,  two  100-Kw.  mono- 
cyclic generators  in  good  condition,  fifty  l,200-c.-p. 
Inclosed  altematlng-cnrrent  arc  lamps,  6  miles  of  No. 
6  wire  and  2  miles  of  No.  4  wire. 

The  BolTalo  Foundry  Co..  Perry  &  Mississippi  Sts.. 
Baffalo,  N.  Y..  has  recently  decided  to  Increase  its 
capital  stock  from  tlO.OOO  to  $300,000  and  will  build 
a  large  jobbing  plant,  which  will  consist  of  a  320x 
146-ft.  foondry  of  steel,  equipped  with  two  .SO-ton  and 
four  lO-too  electric  traveling  cranes,  six  5-ton  and 
six  2-ton  jib  cranes,  102.  84  and  66-in.  shell  cupolas, 
15-ton  air  furnace  and  air  plant:  a  3-story.  50x200-ft. 
pattern  making  and  storage  building,  and  a  30x320-ft. 
supply  building.  The  plant  will  be  so  arranged  that 
a  145x40O-ft.  open-hearth  steel  department  and  ma- 
chine shops  cat»  be  added  when  necessary.  Electric 
power  from  Niagara  Falls  will  be  nsed. 

The  Lane  Sc  Bodley  Co..  ('inclnnatl.  C.  Is  planning 
a  foundry  for  its  Corliss  engine  business  and  jobbing. 
The  foundry  will  be  120fl.  wide  and  of  indefinite 
length,  the  land  owned  by  the  company  admitting  of 
Its  extension  for  alwut   1,000  ft. 

The  Lumliermen's  Tool  Co.,  Ltd..  422  Widdlcouib 
BIdg.,  Grand  Kaplds.  Mich.,  will  erect  a  plant  at 
South  Boardmau.  .Mich.,  and  is  in  the  market  for 
boilers  and  engine  of  about  100  H.-P.,  lathe,  planer, 
drill  press,  shears,  etc.  Geo.  S.  Burleson,  Cedar 
Springs,  Mich.,  manager. 

The  Marietta.  O.,  Paint  &  Color  Co.  is  building  n 
30x30ft.  working  room  and  other  additions  to  bring 
the  floor  spare  up  to  2.00fi  stj.  ft.  A  20-H.-P.  engine. 
with  3-Inch  line  shafting,   will  be  Installed. 

BUSINESS  NOTES. 

The  Pittsburg  Plate  Glass  Co.  has  let  a  contract 
to  the  Win.  B.  Scaife  &  Sons  Co.,  Pittsburg,  for  a 
2,500-H.-P.  Wc-Fu-Gii  water  softening  and  purifying 
system  to  l>e  erected  at  their  Elwood,  Intl.,  plant, 
which  will  treat  well  water  containing  large  quan- 
tities of  scale-forming  and  corroding  substances,  for 
use  in  the  boiler  plant.  Other  recent  contracts  In- 
clude the  following:  Lnlon  Steel  Co..  Doiiora.  Pa.. 
900,000  gsls.;  Penna.  Salt  Mfg.  Co.,  Wyandotte,  Ml  h., 
160,000  gals.:  The  Ogemaw  Co..  North  Bay  City, 
Mich.,  l,50r>  H.P.:  West  Branch.  .Mich.,  DUO  H.P.; 
Tlie  Lancaster  Mfg.  Co..  Clinton.  Mass.,  l.OOO.OOD 
gals.;   The  Gibson    Mfg.    Co.    Concord.   N.    C.   100,(X)0 

el«.     J.  Howard  Ewald.  83  Laclede  BIdg.,  St.  Louis 
■  been  appointed  agent  of  the  Scaife  and  We-Fu-Go 
systems  for  Southern  Illinois,  Missouri  and  Texas. 

The  Empire  Iron  &  Steel  Co.,  Nlles,  O.,  will  begin 
operations  Oct.  1,  Its  product  being  Iron  and  sheet 
steel  and  angles  for  lignt  structural  work.  The  out- 
pat  of  iron  and  steel  angles  will  be  100  tons  daily. 
The  niTanlzlog  plant  will  be  in  operation  about  Jan. 
1.  The  officers  of  the  company  are:  Pres.  &  Treas., 
Wade  A.  Taylor;  VIce-Pres.  &  .Mgr.,  Chas.  S.  Thomas; 
Secy.,  J.  F.  O'Dea. 

The  United  Steel  Co.,  Canton,  C,  has  placed  an 
order  for  four  2.">0-H.-P.  water-tnbe  boilers  with  the 
Pittsburg  Gage  &  Supply  Co.,  Pittsburg.  Other  re- 
cent contracts  include  power  transmitting  machinery 
for  the  Maryland  Paper  Co.  and  a  rope  transmission 
for  the  Stale  Institution  for  Feeble  Minded,  Polk,  Pa. 

Thos.,  Potter.  Sons  &  Co..  Philadelphia,  manufac- 
turera  of  oil-cloth  and  linoleum,  have  adopted  electric 
power  distribution  for  the  operation  of  printing  ma- 
chines, blowen  used  for  drying  oil-cloth,  elevators 
and  otlier  cenerai  work  throughout  the  plant.  They 
have  recoitly  purchased  from  the  Westhighonse  Elec- 
jnc  Ic  Mfg.  Co.  six  Induction  motora,  to  be  operated 
from  two-pbase,  220-rolt  altematorA 


RIda 
Ctoae. 
Sept    ». 

Sept  10. 
Sept  10. 

Sept  11. 

Sept  11. 
Sept  12. 

Sept  12. 

Sept  12. 


PROPOSALS    OPEN. 

WATER  WOBKS.  ^Record! 

Honma.   La A=«.    0 

Adv..  Enjg.  Record,  Aug.  23. 

Aiken.   ST  C Aug  30 

Reservoir  dike.  Paterson,  N.  J Aug  23 

Adv     Eng.  KcCTjrd.  Aug.  23  to  Sept.  6. 

Baldwins.  L.   1.,  N.    Y Aug  30 

Adv..  Eng.  Record.  Ang.  30,  Sept.  6 

Navajo  Agency,  New  Ilex Aug.  23 

Blairsvllle,   Pa Sent     « 

Adv.,  Eng.  Record,  Sept.  6. 

Grinnell,    la tiet>i     ii 

Adv..  Eng.  Record.  Sept  6.          ■  ■■  ■'^V<-    « 
Philadelphia,  Pa,    Aug.  30 


Sept.  ir>.   Golden,    Colo Sept    6 

Sept.  I,">.   Fairmont.  W.  Va Aug.  30 

Adv..  Kug.  Record,  Aug.  30,  Sept.  6. 

Sept.  13.   South   Atlantic,  N.  J Aug.  30 

Sept.  Its.   Kiloxl.    .Miss Sept    0 

Sept.  10.   Plerci'.    Neb Sept.    B 

Sept.  le.  W.  Alexandria,  O Sept    6 

Septic.   Klrkwood.    Mo Sept.    6 

.Sept.  17,   Eden    Vallo.v.    .Minn Sept.    « 

Sept.  17.  Edmonton,  Alberta,  N.  W.  T Sept.    6 

Sept.  17.  Graham.  Va Aug.  30 

.Sept.  18.  New  Voik.  N,  Y Aug.  30 

Sept.  23,   Philadelphia.    Pa Sept.    6 

Oct.    3.   Welser,    Idaho    Sept.    « 

Oct  22,   El    Paso,     IVx Sept.    6 

Dec     1.   Pumps.    ScL'tiln.   Tex luly  2B 

Box«raan.    .Mont Sept.    6 

SEWERAGE   AND   SEWAGE    DlSl'OSAL. 

Sept.    9.  Allegheny.   I'a Sept,    6 

Sept    9.   Trenton.  .\.  J Sept.    6 

Sept,    a.  Waterbury.  Coun Aug.  30 

Sept    9.  New    York.    .\.    V .4ug.  30 

Sept    9.  Oshkosh.    Wis Aug.  23 

.Sept.  10,   Portland.   Me Sept.    6 

Sept  10.  Salem,  O Aug,  23 

Sept  10.  Alliance,    O Aug.  23 

Sept.  11,    lola.    Kan Sept    G 

Sept  It,   .Marshall.   Mich Sept    6 

Sept.  12.   Port    Huron.    .Mich Sept     6 

Sept.  12.   Monticello.     Ind Sept    tj 

Sept  13.  Washington.    O,   C Aug.  23 

Adv.,  Eng,   Record,  Aug.  23. 

.Sept  ir>,   .\orristo\>n.    I'a Sept    o 

-Vdv,,   Kiig,    Record.   Sept,   6, 

Sept.  IC.   Irvlngton.    .\.   J Aug.  30 

Adv..  Eng,  Record,  Aug.  30,  Sept.  G. 

Sept.  16.  St,   Louis,  .\lo Aug.  23 

Sept.  17.   Brooklyn.   N.   Y Sept    6 

Sept  17.  Cleveland.    O Aug.  30 

Sept  17.  Two    Rivei-.s.   Wis Aug.  30 

Sept.  19.  Grand    RapUls.    .Mich Aug,  30 

Adv,.   Eng.  Record.  Aug.  30.  Sept,  G, 

.Sept,  20,   Eaton.   Ciilo Sept,    «. 

Sept.  20.   Youngstown.    ( ) Sept    6 

Sept.  22,   Vliicennes,    Ind Sept.    G 

.Sept.  22,   Ft,    Keogli.    .Mont Sept.    6 

Oct.  10.   Ridley    Park.    Pa Aug.  16 

Adv.,  Eng,  Record,  Aug,    IG. 
BRIDGES. 

Sept.    0.  Allegheny.    Pa Aug.  30 

Sept.    9.   Bloomlngton.     Neb Aug.  23 

Sept    U.Caldwell.    Idaho    July  12 

.Sept  10.  Catlettsbuig.   K.v Aug,  23 

Sept.  13,   Wlikesbarie,    I'a .- Sept.    6 

Sept  13.   Mansfield.   O Aug,  23 

Adv,,  Eng.  Record.  Aug.  23.  30. 

Sept.  l.'i.   Tarentum.    I'a ....Sept    6 

Sept.  ir>,   Clayton,    .Mo Sept     6 

Sept.  15.   Itoyiestown.    Pa Sept.    6 

Sept.  15.   .Montesano.     Wash Sept.    6 

Sept,  13.  Downlevllle,    I'a Aug  30 

Sept.  15.   Luiay,   Va ..\ug,  30 

Sept.  IS.  Terrc   Haute,    Ind Sept    6 

Sept  20.  Doylestown,    Pa Sept.    6 

Sept.  20.  Phiiad.'lphia.   I'n Sent     G 

Sept  20.  Terre   Haute.    Ind Aug.  30 

.Sept  23,   Hurilsbuig.   I'a : Sept,    6 

Sept  23,   Reailing,    I'a Sept.    G 

Sept,  23.   White   Haven,    Pa Sept     G 

Oct     1.  CastrovlUe,  Tex Aug.  23 

Oct.  13.   Victoria,    I!,    C Sept.    G 

Adv,.   Kng,   Record,   Sepl,    G. 

Oct.  1.%,   Yellowstone    Park.    Wyo Sept.    6 

Adv..  Eng,  Record.  Sept.    G. 

Nov,    3.  Chicago.    Ill Sept.    6 

PAVING  AND  ROAIJ.MAKING, 

Sept,    9,  Allegheny,  Pa ,  . ,  Sept.    6 

Sept.    9.   Trenton.    N.    J Sepl     6 

Sept,    9,   Banksvllle.    Pa Sent    6 

.Sept.    9.  Camden,    N.    J Auc  30 

Sept.    9.  New   York,    N.   Y Aug  30 

Sept.    9.  Schenectady,   N,    Y Aug  30 

Sept,  10,   Boston.    Mass •,.,..  Sent     6 

SeptlO,    Illon,    N.    Y .stpi.    6 

Adv.,  Eng.  Record.  Sept.  6. 

Sept  10.   Boston,  Mass Auff  30 

Sept  10,   Masslllon.   O Aug  23 

Sept  1 1.   New   York.   N.   Y Sept     6 

Sept,  1 1.   Hamdcn.    Conn Sent     6 

Sept.  12.   .Moline.    Ill g|St     6 

Sept,  12.   Hendersonvllle,   N,   C ...  Aug' 30 

Adv..  Eng.  Record.  Aug,  30.  Sept,  6, 

Sept  13,  Kenosha,   Wis Sept     6 

Sept.  13.   Youngstown,  O Sept     6 

Sept.  15.   New   York,  N.   Y Sent'    fi 

Sept.  1,-..  Toledo.  O AiJe  23 

.Sept.  IG,   Peeksklll.    N,    Y ., .  .  Sent     6 

Sept.  16.  Green  Bav,   Mich Aug!  30 

Sept.  18,  Cincinnati,   O aiiI  30 

Sept  18.   Nlles,  O ■,■.■.■."■  Aug  30 

Sept.  20,   .lanesvllle.   Wis auI'  30 

Sept  2(1,  St   Louis.    Mo Aue  2^ 

Sept.  22,   South   Bend,    Ind Sent     6 

Sept.  29.    Fremont,  O Sept,    6 

POWER,  GAS  AND  ELECTRICITY. 

Sept.  11.  Memphis,   Teun auu  23 

Sept.  12,   Big  Stone  Gap,    Va [    Atig  30 

Sept,  13,   Aki on,  O.    . 2,3'  t-A 

Sept.  17.  Cheviot,   O auI'  ■>% 

Sept  22.  National    Home,    Wis .'!      'Aug  .30 

Oct.    1.   Welser,    Idaho    aus  •>^ 

Oct    .3.  Welser.    Idaho    ".        '  ■sent     « 

Oct  15.  Chicago.   Ill Aug  ''3 

Nov.     1.   .Macon,   Ga ]\  Aug,'  30 

GOVERNMENT    WORK. 

Sept    8.  Tompklnsville,   N.   Y Aug  ''3 

Adv.,  Eng,  Record.   Aug.  23. 
Sept    8,   Htg.  laboratory,  Washington,  D.  C.  .  .Aug.  23 
Adv.,  Eng.  Record.  Aug,  23,  30. 

Sept    8.  New  York,  N.  Y Aug  28 

Sept.    8.  New  Orleans,  La .  aGI  16 

o     .     r.  ^^  •  f?"5;  "Pcord.  Aug,  16  to  Sept  6. 

Sept    9.   Htg.  P.  O.,  Elmiia,  N.  Y.: ;...Aug  16 

Adv..  Eng.  Record,  Ang.  16,  23. 

SeptlO.   Annapolis.   Md Auir  :10 

Sept  10.  St.    Louis.    Mo Anl' 23 

SeptlO.  Brooklyn,   N.  Y "Ang'lK 

Sept  10.  Post  Office,  Anniston,  Ala Aug     2 

Adv.,  Eng.  Record.  Aug.  2.  9         ■     " 
Sept.  11.   Water  supply    Navajo  Agency,  N.  M.Aug.  23 

Sept.  11.   Wilmington.   Del Aug  Itl 

.Sept.  11.   Dredging  Baltimore   Harbor.    Md.!!!Aug  IG 

Adv..  Kng.   Record.  Aug.  16  to  Sept,  6 
Sept  11,   Dredging  Curtis  Bay,  Baltimore,  Md,Aug,  10 
Adv,,  Eng.  Record,  Aug.  16  to  Sept.  6. 


Sept  11.  Dredging,  etc..  New  York,  N.   Y Aug,  10 

Adv..  Eng,  Record,  Aug,  16  to  Sept  6, 
Sept  11.   Wiring  P.  O.,   New  Brunswick,   N,  J. .Aug    9 
Adv.,  Eng,   Record,  Aug,  9.  16. 

Sept  11.   Htg.  1'.  O.,  New  Brunswick,  N.  J Aug.    9 

Adv.,  Eng.  Record.  Aug,  9,  IG, 

Sept,  13.   Elevators.    I'hlladelphla,    Pa Aug,  30 

Sept  13,  Boston.    Mass Aug,  16 

Sept  13.  Dock,   Norfolk,   Va July  26 

Adv.,  Eng.  Record,   Aug.  2.  9, 

Sept.  15.   Denver.    Colo Aug.  30 

Sept  15.   Riprap,  etc.,  I'hlladelphla.  Pa Ang.  23 

Adv,.  Eng.  Record.  Aug.   23  to  Sept.  6. 

Sept.  15.  Tampa.   Fla Aug.  23 

Adv.,  Eng.  Record.  Aug,  23  to  Sept,  6, 

Sept,  15.   Htg.  P.  O.,  Abilene.  Tex Aug.    9 

Adv.,  Eng.  Record.  Aug.  9.  16. 

Sept.  16.   Lighthouse.    Philadelphia.    Pa Aug.  3o 

Adv..  Eng.  Record.  Aug,  30,  Sept,  6. 

Sept  16.  Htg.  P.  O.,  Oakland.  Cal Aug.    9 

Adv.,  Eng.  Record.  Aug,  9.  16. 

Sept.  17.  Newport    R.    I Aug.  30 

Adv.,  Eng.  Record,  Aug,  30. 

Sept  17.  New  York.  N.  Y Aug.  23 

Adv..  Eng,  Record.  Aug,   23  to  Sept,  6. 

Sept  17.  Wiring  P.  O.,  Abilene.   Tex Aug.    9 

Adv.,  Eng.  Record.  Aug.  9.  16, 

Sept  18.   riers,-  <'leveland.   O Sept    G 

Sept  18.  Chicago,    111 Aug.  23 

Adv.,  Eng,  Record,  Aug.  23  to  Sept.  6. 

Sept.  18.  Wiring  P.  O.,  Oakland.  Cal Aug.    li 

Adv..  Eng.  Record,  Aug.  9,  16, 

Sept,  19.   Ft.   Totten,   N.    Y Aug.  3<i 

Adv..  Eng,  Record,  Aug,  30,  Sept,  G. 

SeptlO,   Brunswick,  Ga Aug,  30 

Sept.  20.   St.    Louis.    Mo Aug.  2:^ 

Sept,  22,   New    Orleans,   La Sept.    G 

Sept.  22.   Ft,   Keogb.  Mont Sept    G 

Sept.  22.   Portland,  Me Aug  23 

Adv.,  Eng,  Record,  Aug.  23  to  Sept.  6. 

Sept  24.  Chicago.    Ill .Aug.  23 

Sept  25.  Dredging,   New   York.    N.   Y Aug.  30 

Adv,,  Eng,  Record.  Aug.  30.  Sept.  6. 

Sept  20.   Dredging.   Cleveland,    O Sept.    0 

Sept.  26.   Washington.   D.   C Aug.  3ii 

Adv..  Eng,  Record,  Aug,  30,  Sept.  6, 

Sept.  27.  Savannah,  Ga Sept    G 

Sept  29.   LouLsville,    Ky Sept    G 

Sept.  29.  Dredging,   Portland.   .Me Aug.  30 

Adv..  Eng,  Record.  Aug.  30,  Sept.  G. 

Sept.  29.  Ledge  excav..  Portland.  Me Aug.  30 

Adv.,  Eng,  Record,  Aug,  30.  Sept.  6. 

Sept.  30.   Dredging.    Boston.    Ma.ss Sept    6 

Adv..  Eng,  Record,  Sept   0, 

Sept.  30.  Indianapolis.  Ind Aug  23 

Adv..  Eng,  Record.  Aug.  23,  30. 

Oct    1.  Washington,  D.  C Sept    6 

Adv..   Eng.  Record,  Sept.   0. 

Oct,    1,  San  Francisco,  Cal Aug  30 

Oct.    6.   New  York.  N,   Y Sept.    6 

Adv..  Eng,  Record,  Sept,  0. 

Oct,    7,  Joplin.  Mo Sept    6 

Adv.,  Eng.  Record,  Sept  G, 

Oct,    9,  Newport  News,  Va Aug  30 

Adv,.  Eng.  Record,  ."lug.  30.  Sept.  6. 

Oct  11.  Dry  dock,    Charleston,    S.    C Aug.  23 

Oct.  14.   Aberdeen,   S.   Dak Aug,  3o 

Oct.  15.  Yellowstone   Park.    Wyo Sept.    6 

Adv..   Eng.  Record.  Sept.   6. 

Oct  16,  Tampa,   Fla Sept     6 

Adv,,  Eng,  Record,  Sept,    G, 
BUILDINGS. 

.Sept,    9.   Pub,   bide.,    Iroquois.    N,    Y,.,. Sept.    G 

Sept.    9.  City   Hall.   Henderson.    Ky Sept.    0 

.Sept.    9,   School,    Wllllmantic,    Conn Sept    0 

Sept,    9,   Factory,    Cornwall,    Ont Sept.    0 

Sept.    0.  Church,    Allegheny.    I'a Aug.  30 

Sept.    9.  .lall,    Anadarko,    Okla.    Ter Aug.  30 

Sept    0.   Armory.   Buffalo.   N,    Y Aug,  30 

SeptlO,   Library,  Sheboygan,   Wis Sept.    6 

SeptlO.   Bus.   bldg.,   Sault  Ste.    Marie.  .Mich.  .Sept    6 

Sept  10.  Car  barn.  Atlanta,   (Ja Sept.    0 

SeptlO.   Bus.   bl.lg..  Bedford  City.   Va Aug.  3ii 

Sept.  10.  Library,   Sheboygan,    Wis Aug.  16 

Sept.  11.   School.    Marlin,   Tex Sept.    6 

Sept  11.  Pub,  bldg,.  New  York.  N.  Y Aug.  30 

Sept,  12.   Engine  house.   New    York.  N,  Y Sept,    6 

Sept,  12,   Library.    Grand    Forks.    N.    1) Sept.    6 

Sept  12.   Pub.   bldg.,    Hartwell,   O Aug.  30 

Sept.  12,  Court  House.  Ruston.  La Aug,  23 

Sept.  12,   Church,    Beaumont.   Tex Aug.  23 

Sept,  15.   Library.    Pueblo,   Colo. Sept.    6 

Sept.  15.   School.   Washington.  D.  C Sept     6 

Sept.  15.  School.   High    Springs,    Fla Sept.    G 

Sept.  15,   School.   New  York,    .\.   Y Sept     G 

Sept,  15,   .School.  Long  Island  City,  N,   Y Sept    6 

Sept  15,  Village   hall,    Lisbon,    O Aug.  30 

Sept.  15.   Court   house,    Paris.    Ky Aug.  30 

Sept,  15,   Hospital.  Texarkana.   .\rk Aug,  30 

Sept  15.  School.  Cincinnati,  la Aug  -'3 

Sept  16.   Pub.  bldg,,  Columbus.   O Aug,  2:! 

Sept.  17.  I>ub.  bldg,.   Winchester,   Ind Sept,    0 

Sept,  17.   School.   Buffalo,   N,    Y Sept    0 

Sept.  18.  Library,    Nashville.    Tenn Sept.    6 

Sept.  18.   Library,    Oskaloosa.   la Sept.    6 

SeptlO.   School,   Rapid  Cty,   S.  D Sept    G 

Sept.  20,  School,  La  Junta,  Colo Sept    6 

Sept,  20,   School,   Springboro.    O Aug  30 

Sept.  22,   l^b.  bldg.,  Nat,  .Military  Home,  Ind. Sept     8 

Sept  22.   Pub,   bldg,.  New   Brauntels,  Tex Aug,  30 

Sept  22,   Pub.  bldg,.  Nat  Military  Home,  Kan, Aug,  30 

Sept  24,   Pub.   bldg.,  Brooklvn,  N,   V .Sept     0 

Sept,  24,   Htg,   city  hall.  Newark.   .\.  J Sept.    6 

Sept  25.   Hospital,    Columbus.    O Aug.  30 

Sept.  26,   School,    Columbus.    O Sept,    0 

Sept.  29,  School.    Deadwood,    S.    1) Aug.  30 

Oct    6,  City  Hall  plans.  Houston.  Tex Aug     » 

Oct.    7.   Court  House.    Miami.   Fla Aug  IG 

Dec,    2.  Capitol  work.  St,  Paul.  Minn Aug.  16   ■ 

Dec.    8.  Municipal  bldg.  plans.  Wash'gt'n,  D,  C.Aug.  3(i 

Factory,    Baltimore,    Md Sept     6 

Pub,   bldg.,   Sewlckley,   Pa .'Vug.  30 

MISCELLANEOUS. 

Sept.    9.  El,  ry.  franchise,  Pasadena,  Cal Aug.  23 

SeptlO.  Dredging,    Richmond,   Va Sent     6 

Sept,  10,   Boilers.    Pittsburg,    Pa Sept     6 

SeptlO.  Garb,   disposal,   N.   Adams,    Mass. ..  .Aug.  23 

Sept.  10.  Wharf.  OrllUa.  Ont Aug.  23 

Sept  10.  Garb,  disposal,  Atlanta,  Ga Aug  16 

Sept  20.   Cleveland.  O Sept    6 

Sept.  20,   Garb,  disposal.  Adams.  Mass Aug  30 

Sept,  27.   R,  U.    work.  Toronto,  Ont Sept     6 

Sept  30     Harbor.   I'ort  Adelaide.  S.  A Jupy    ft 

Dit.    1,   Levee  work.  Polnte-ala-Hache,  La... Sept    6 

Oct    S.    It,    R,.  Portuguese   East  Africa Aug.  30 

Oct,    9.   Dry  dock  machinery,   Portland.  Ore.  .Sept    G 

R.  E.  work,  Chicago,  m A»g.  30 


Ski't.  13.  1902. 
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THE    ENGINEERING    RECORD.  most  as   importaut  as   the  collection  and   dis- 

posal  of  sewage.     It  is  more  difficult  in  some 

Volume  XLVI.,  Number      .  respects,  because  these  wastes  from  the  houses 

and     shops     must     be    carried     conspicuously 

lAisi.E  OF  i.KAniXG  .vimcLES.  through   the   streets' and  not   removed  out  of 

,,     .        ,               .,,,  sight    through     channels    below    the    surface. 

A  New  IJepiiiture  in  ('onsiiltlnK  i;n);lneerlDg.  ...  .    .i-tl  "                                    ,         ,             ,              ,             .          , 

Concri-teStci'l  Theory  and  Comimtations 241  From  the  receptacle  where  the  garbage  is  col- 

"^uaurf  .".'..'.".'".  .'''.''.*^.".''..^'"!..^'"''.''....^"'.""  ^-t^  lected   to  the  ash   pit  where   the  clinkers  are 

standard  Spe.iflVations  for  CaHM ion  Pipe ..   24.-.  ,.aked   out  of  the   crematory,   there   is  a  chain 

The  Cost  of    Dredging  with   DiiTerent    Classes   of 

riant   -■• '  of     operations     which     requires     conseientioub 

"7^1ny»^te;u'''.!l'^'.'"''^'""'.".°.".'.'^°'^!'.''.  .'''^°':  2.-...  work  on  the  part  of  laborers,  skill  on  the  part 

Relation   lietween   Macadam   Koada  and  Electric        _  ^j-  managers  and  a   high  order  of  engineering 

street  Railways   -J-  ...                         ,          , 

.Vn  Investigation  of  a  Garbage  Crematory .!•>•!  ability  on   the    part  ot   designers    ot   the   plant. 

'■  WorksTssoe'i^tlon   .""^  .^.''!''.  .'■:"*'""".  ."'".'"'  I'-'-T  U  IS  because  Mr.  Hering  points  out  these  fea- 
tures  of  the   problem  so  well,  and  emphasizes 

The  Engineering  Record,  conducted  by  Henry   C.  jjjg    remarks    by    illustrations   drawn    from    an 

Meyer,  is  published  every  Satnrdij^y  at  21  Park  ROW  j     ;„       crematory    again.st     which     numerous 

New   York.     Its   opinions   on   tectinical    subjects   are  °                       j       o 

either  prepared  or  revised  by  specialists.  complaints    have    been    made,    that   his    report 

Subscriptions  are  received  and  single  copies  sup-  must  be  considered  a  document  of  much  im- 
plied  by   the   International   News   Company,    Breams  portance 

^"r'TluZlmon  \Z\sZTye.r  for  the  United  "  iB  to  be  hoped  that  this  report  is  but  the 

States,   Canada  and  .Me.\i(:o.  and  ifo  for  other  coun-  first  of  many  which  Consulting  engineers  will 

tries  In   the   Postal   Union.     Remittances   should   be  be  retained  to  make  on  this  subject.     The  time 

made  by  check.   New  York  draft  or  money  order  In  ^^^   certainly   gone   by    when   the   investigation 

favor  of  The  Engineering  Record.     No  responsibility  ...                .  ,                .                   ^   j    ,       *u          > 

is    assumed    for    payments    made    otherwise,    except  ot   such  a  problem   as   IS  presented   by   the  col- 

those   for   subscriptions  to   the   International   News  lection   and   disposal   of  the   garbage   of  a  city 

Company.                                                       should   be    undertaken  except   with   the   assist- 

^  ance   of  an  impartial,   well-informed   engineer. 

A  New  Departure  in  Consulting  Engineering.  Hardly  a  month   passes  that  The  Engineering 

Record  does  not  receive  accounts  of  tours  of 

An  incident  of  much  significance  is  marked  investigation  made  by  city  officials  to  garbage 
by  the  appearance  of  a  report,  printed  else-  pj^^^fg  j^  gt^g^  places,  for  the  purpose  of  as- 
where  in  this  issue,  made  by  a  consulting  en-  pertaining  what  sort  of  a  furnace  they  should 
gineer  on  the  operation  of  a  garbage  crema-  „gg  ^^^  ^^^^^  ^^.^  ^^y  r^^^  information  col- 
tory.  This  report  is  probably  the  first  that  j^^j^^,  j^  ^■^^^^  ^^^  j^ay  or  may  not  be  useful, 
was  ever  made  in  the  United  States  by  a  ^^,^  ^^^^^  jg  ^o  question  that  if  these  tours  are 
sanitary  engineer  who  has  made  a  prolonged  ^^^^  ^^  company  with  an  independent  e.x- 
study  of  the  subject  in  the  United  States  and  ^^^^  ^j^^  committee  will  return  with  numerous 
abroad,  and  bases  his  recommendations  on  a  ideas  of  what  not  to  do.  There  is  hardly  a 
painstaking  investigation" of  the  condition  and  garbage  disposal  system  in  the  country  tc- 
operation  of  such  a  plant.  It  has  long  been  ^^y  which  cannot  be  improved,  either  in  con- 
held  by  many  observers  of  municipal  condi-  gtruction  or  in  operation.  Garbage  disposal 
tions  in  this  country  that  the  problem  of  garb-  jg  j^e  source  of  many  unnecessary  complaints 
age  disposal  is  one  of  the  most  unsatisfactory,  ^^^j  j^e  cause  of  great  waste  of  money.  If 
in  its  present  stage,  of  all  which  confront  the  ^jber  cities  follow  the  example  of  Trenton 
city   official.     In  many   respects  the   condition  j^ese  troubles  will  be  greatly  reduced. 

resembles     that"    which     obtained     15     years  ! 

ago  in  the  mechanical  filtration  of  water.     At  Concrete-Steel  Theory  and   Computations. 

that  time  the  oompetition   between  holders  of  

various  patents  was  so  severe  that  compara-  There  will  be  found  in  The  Engineering  Rec- 
tively  little  attention  was  paid  by  them  to  the  ord  for  August  23.  an  abstract  in  detail  of  an 
scientific  investigation  of  the  processes  they  important  and  valuable  paper  on  concrete-steel 
were  advocating.  Some  of  the  results  of  this  by  Professor  Brik.  This  paper  is  a  comprehen- 
strife  were  to  be  seen  in  the  expenditure  of  sive  but  concise  statement  of  the  concrete-steel 
considerable  sums  for  plants  wholly  unsuited  problem  as  a  branch  of  engineering  construe- 
to  the  situations  for  which  they  were  built,  tion  as  it  now  stands.  Among  other  things 
and  in  the  suspicion  and  occasional  contempt  Professor  Brik  gives  results  of  some  of  the 
with  which  conservative  engineers  regarded  latest  experimental  investigations  having  for 
the  rapid  filtration  of  water  and  the  use  of  a  their  purpose  the  determination  of  both  the  ul- 
coagulant.  It  was  the  investigation  of  the  timate  resistance  and  the  moduli  of  elasticity 
Louisville  Water  Company  into  the  merits  of  of  concrete  in  flexure,  which  depend  not  only 
mechanical  and  other  systems  of  filtration,  on  the  age  and  quality  of  the  material 
conducted  in  an  impartial  manner  and  with  but  also  on  the  dimensions  of  the  beam 
scientific  skill  by  Mr.  George  W.  Fuller,  which  carrying  the  transverse  load.  Those  who  are 
first  demonstrated  to  the  American  engineer-  to  any  extent  familiar  with  the  condi- 
ing  public  the  great  value  of  the  rapid  system  tion  of  our  knowledge  respecting  the  empirical 
of  filtration.  quantities   necessary   for   concrete-steel   compu- 

For  the   same   reason  it   has   long   been   the  tations  will  easily   realize  the  serious  lack   of 

opinion  of  The  Engineering  Record  that    until  data  in  these  premises  and  the  importance  of 

a    consulting   engineer    of    high    standing   and  securing  them  from  suitably  conducted  experi- 

thorough   knowledge   of   the    subject   made    an  mental   investigations. 

independent  investigation  and  report  on   some  There  is  little  or  no  lack  of  experiments  hav- 

garbage   crematory  in  actual  use,   it  would    be  ing  for  their  purpose  the  determination  of  the 

almost    hopeless   to   expect    much    advance    in  modulus  of  elasticity  for  concrete  in  compres- 

refuse   destruction  in   this   country.      For  this  sion,   nor  unfortunately   is  there  lack  of  wide 

reason  the  report  made  by  Mr.  Hering  to  the  diversity  in  results.     It  is  evident  enough  that 

authorities  of  Trenton  is  of  exceptional  value,  that  modulus  will  increase  with  the  age  of  the 

He  explains  why  it  is  that  the  actual  destruc-  concrete  for  a  considerable  period  of  time,  but 

tion  of  the  garbage  by  fire  is  only  one  part  of  the  diversity  remarked  is  found  among  results 

a  complicated   system  of  working  which  must  belonging  to  different  specimens  of  concrete  of 

be  reasonably  perfect  in  all   parts  to   be  satis-  the  same  age  and  of  the  same  proportions  of 

factory  to  the  public.     The  collection  and  dis-  constituent   elements.     The    tests    of   a   Monier 

posal  of  garbage  in  large  cities  is  a  matter  al-  arch  of  seventy-five  feet  span  by  the  Austrian 


Society  of  Engineers  and  Architects,  as  pub- 
lished in  the  Report  for  1895,  gives  values  of  the 
compression  modulus  running  from  about  4,- 
6G0,000  to  nearly  5,180,000  pounds  per  square 
inch  and  with  about  one-fifth  greater  values  for 
the  tension  modulus.  By  employing  the  hori- 
zontal and  vertical  deformations  a  kind  of  aver- 
age modulus  for  the  whole  arch  was  found  to 
be  about  4,750,000  pounds  per  square  inch,  yet 
probably  no  civil  engineer  would  consider  it  pru- 
dent to  use  in  actual  design  as  high  a  value 
as  one  approaching  the  lowest  of  those  just 
given. 

It  is  not  uncommon  to  find  a  sharp  distinction 
drawn  between  the  values  ot  the  moduli  of  elas- 
ticity for  concrete  in  tension  and  compression. 
Indeed,  some,  as  Professor  Hatt,  take  the  com- 
pression modulus  at  even  twice  that  for  tension, 
while  the  Committee  of  the  Austrian  Society  of 
Engineers  and  Architects  found  the  tension 
modulus  materially  larger  than  the  other  in 
their  tests  of  the  seventy-five-foot  Monier  span, 
although  it  should  be  stated  that  the  tension 
specimens  had  more  age  than  those  subjected 
to  compression. 

As  a  matter  of  fact  experimental  data  are  un- 
fortunately far  too  meager  at  the  present  time 
to  give  any  reliable  relation  between  the  two 
moduli,  and  there  is  at  least  some  basis  for  the 
assumption  that  in  concrete  of  considerable  age 
they  may  be  taken  equal  without  much  if  any 
error.  There  is  urgent  need  for  careful  experi- 
mental investigation  with  as  large  pieces  of  con- 
-  Crete  as  possible,  both  with  and  without  steel 
reinforcement.  In  the  meantime  it  seems 
scarcely  necessary  to  complicate  formulas  for 
practical  use  with  a  difference  between  the  two 
values  certainly  not  yet  established  and  about 
which  there  is  serious  doubt. 

Another  feature  of  this  matter  of  which  much 
is  made  is  the  variability  of  the  modulus  of 
elasticity  of  concrete  with  varying  intensities  of 
stress.  A  large  amount  of  valuable  data  bear- 
ing on  this  point,  and  of  most  admirable  char- 
acter can  be  found  in  the  "Report  of  Tests  of 
Metals  and  Other  Materials"  at  the  Watertown 
Arsenal  for  ISad.  Twelve-inch  cubes  of  con- 
crete of  various  proportions  of  cement,  sand  and 
broken  stone  or  gravel  and  of  age  as  much  as 
six  months  were  employed.  A  careful  exam- 
ination of  those  results  will  show  that  frequent- 
ly permanent  sets  were  observed  at  intensities 
of  stress  as  low  as  two  hundred  pounds  per 
square  inch,  while  in  other  cases  no  such  sets 
were  observed  under  much  higher  stresses  even 
up  to  one  thousand  pounds  per  square  inch,  or 
more.  Indeed,  the  behavior  of  the  concrete  :n 
at  least  one  or  two  cases  shows  practically  per- 
fect elasticity  up  to  nearly  4,000  pounds  per 
square  inch.  A  careful  study  of  all  those  re- 
sults must  convince  one  that  Portland  cement 
concrete  and  mortars  may  properly  be  treated 
in  computation  as  possessing  an  elastic  limit  in 
compression,  with  proportions  of  one.  three  and 
six  01'  richer,  of  not  much  under  1,000  pounds 
per  square  inch,  especially  when  proper  balanc- 
ing of  the  materials  is  practiced.  This  latter 
feature  of  concrete  making,  rapidly  gaining  in 
favor  as  it  should,  gives  to  the  resulting  ma- 
terial, among  other  advantages,  enhanced  elas- 
tic qualities.  Undoubtedly  when  the  stresses 
in  concrete  exceed  fiOO  to  1,000  pounds  per 
SQuare  inch  the  point  is  reached  where  the 
(ompression  modulus  may  be  expected  to  begin 
to  decrease,  but  if  the  concrete  is  made  as  it 
should  be  at  the  present  time,  little  or  no  error 
will  be  committed  in  assuming  what  may,  with 
some  privilege  perhaps,  be  called  the  elastic 
limit  at  about  1,000  pounds  per  square  inch.  In 
many  cases  of  rich  mixtures  such  as  one.  two 
and  four,  it  is  not  excessive  to  take  that  limit 
as  high  as  2,000  pounds  per  square  inch.  Inas- 
much as  these  numerical  results  are  based  on 
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figures  actually  derived  from  twelve-Inch  cubes 
of  practically  unbalanced  constituents.  It  ap- 
(lears  seriously  doubtful,  if  not  actually  unjus- 
tifiable, to  treat  concrete  as  a  material  without 
much  elastic  behavior.  This  last  observation 
has  special  force  when  applied  to  loncrete-steel 
structures  in  which  the  comparatively  great 
stiffness  of  the  steel  acts  to  a  considerable  ex- 
tent as  a  kind  of  elastic  aid  to  the  con- 
crete, rnquestionably  in  concrete-steel  pieces 
the  modulus  of  elasticity  decreases  rapidly  as 
the  intensity  of  stress  approaches  the  ultimate 
ifsistance  of  concrete  alone,  and  becomes  prob- 
ably but  little  more  than  zero  in  the  composite 
piece  when  the  intensity  reaches  its  ultimate 
value,  although  no  actual  fracture  of  the  con- 
crete may  take  place.  Just  as  marked  an  ob- 
servation may,  however,  be  applied  to  structural 
steel  or  any  other  ductile  material.  Yet  no  one 
would  think  of  using  anything  but  the  for- 
mulas of  the  common  theory  of  flexure  for  steel 
or  wrought  iron  beams. 

This  is  a  very  important  feature  of  the  con- 
irete-steel  matter.  Too  much  effort  has  been 
made  to  represent  what  are  supposed  to  be 
physical  features  of  concrete  so  far  removed 
fiom  corresponding  features  of  ductile  materials 
as  to  make  the  formulas  applicable  to  the  latter 
inappropriate  for  the  former.  While  it  is  prob- 
ably unsafe  to  predict  much  as  to  what  fur- 
ther investigations  may  disclose,  it  may  with 
propriety  be  positively  stated  that  little  or 
nothing  has  yet  been  revealed  which  makes  it 
necessary  or  advisable  to  assume  a  different 
law  of  variation  of  the  bending  stresses  in  con- 
crete-steel beams  or  employ  a  different  form  of 
formula  from  those  given  by  the  familiar  com- 
mon theory  of  flexure. 

The  values  of  working  stresses  for  the  con- 
crete in  concrete-steel  beams  given  by  Professor 
Brik  are  certainly  reasonable  and  safe  and 
practically  the  same  may  be  said  of  his  moduli 
of  elasticity.  It  is  probable  that  in  no  case 
should  the  modulus  be  taken  higher  than  3,000,- 
000  pounds  per  square  inch,  nor  need  it  often 
be  taken  lower  than  2,000,000  pounds  per  square 
inch,  although  there  are  special  cases  where 
1,500,000  pounds  would  seem  to  be  justifiable. 


The  Monroe  Suit  for  Defective  Fire  Protec- 
tion was  fully  explained  in  The  Engineering 
Record  of  June  2,  1900,  but  the  final  judgment 
which  the  l^uisiana  Supreme  Court  has  just 
rendered  is  an  entire  surprise  to  those  familiar 
with  its  former  decision.  The  case  was  a  suit 
by  a  manufacturing  company  against  a  private 
water  company  for  damages  to  its  plant  caused 
by  defective  fire  protection.  The  first  trial  re- 
sulted in  establishing  the  water  company's  re- 
sponsibility if  a  detective  supply  could  be 
proved.  The  second  decision,  32  S.  Rep.  376,  is 
that  the  main  reason  for  the  fire  department's 
poor  work  was  the  presence  of  the  sprinkler 
system  in  the  plant,  which  drew  so  much  water 
from  the  mains  that  the  two  hydrants  ran 
short.  This  releases  the  water  company  from 
liability.  As  this  view  is  a  novelty,  the  court's 
words  are  quoted:  "The  witnesses  testifying 
who  seem  most  familiar  with  the  scientific  rules 
governing  the  subject-matter  with  which  they 
are  dealing  attribute  any  failure  of  the  fire 
department  of  Monroe  to  have  done  more  ef- 
fective work  than  it  might  have  done  on  the 
occasion  of  the  fire  on  the  plaintiff's  property, 
not  to  any  fault  on  the  part  of  the  defendant 
company,  but  to  the  existence  of  the  sprinkler 
system  upon  the  plaintiff's  property,  and  to 
the  fact  of  there  being  a  continuous  simul- 
taneous discharge  of  water  during  the  Are  from 
all  of  its  openings,  through  the  connection  cf 
the  system  with  the  public  mains.  In  close 
proximity  to  the  public  hydrants  from  which 
the  defendant  was  operating." 


The  Bank  of  the  State  of  New  York. 

The  Bank  of  the  State  of  New  York  occupies 
a  site  approximately  100  feet  square  on  Ex- 
change Place  near  Broad  Street,  New  York 
City.  It  is  a  steel-cage  building  corresponding  in 
general  type  to  others  of  the  same  class  which 
have  been  described  from  time  to  time  in  The 
Engineering  Record,  but  varies  somewhat  from 
them  in  the  character  of  the  steel  sub-structuro. 
the  wind  bracing  and  column  details.  It  will 
have  a  height  of  twenty-five  stories  or  about 
340  feet  above  the  curb,  and  will  have  a  base- 
ment and  cellar  below  that  level,  the  floor  of  the 
latter  being  about  21  feet  below  the  curb  and 
about  5  feet  below  the  ground-water  level.  Tho 
superstructure  will  be  supported  on  27  main 
lines  of  rectangular  steel  columns  in  two-story 
sections,  seated  on  27  concrete  piers  carried 
down  to  solid  rock  by  the  pneumatic  caisson 
process.  Except  under  the  side  wall  columns 
the  caissons  and  piers  are  concentric  with  the 
columns.  Under  the  side  walls  the  columns  are 
located  as  close  as  possible  to  the  lot  lines  which 
brings    them    eccentric    with    their    respective 
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it  was  removed  the  excavation  was  only  car- 
ried down  at  first  to  a  depth  of  about  6  feet  be- 
low the  curb.  Sheet  piling  was  driven  across 
the  street  front  and  ten  lines  of  horizontal 
12xl2-inch  struts  at  curb  level  were  set  perpen- 
dicular to  the  tops  of  the  piles  and  carried 
across  the  lot  to  bearing  with  5-ton  hori- 
zontal jack  screws  against  vertical  distributing 
pieces  on  the  face  of  the  wall  of  the  adjacent 
building.  About  as  many  similar  braces  at 
right  angles  to  these  and  in  the  same  plane 
were  carried  across  the  lot  and  set  against  the 
side  walls  of  the  adjacent  buildings  on  Ex- 
change Place,  thus  forming  a  system  of  rectang- 
ular panels  arranged  so  that  the  caissons  were 
located  insidp  the  panels  and  cleared  the  braces. 
Caisson  26  is  not  in  line  with  the  others  in  the 
same  transverse  row,  and  the  braces  there 
could  not  be  carried  through  straight,  so  the 
intersecting  section  of  the  brace  was  omitted 
and  the  end  of  the  corresponding  brace  in  the 
next  panel  took  bearing  against  inclined  braces 
diverging  both  sides  of  the  caisson  to  the  wall. 
The  sides  of  the  panels  were  from  8  to  20  feet 
long  and  where  the  braces  intersected  at  their 
corners  one  of  them  was  continuous  and  thii 
other  one  waS'  cut  to  clear  with  butt  joints  on 
the  sides  of  the  continuous  brace.  The  ends 
of  the  cut  brace  rested  on  a  short-4-inch  plank, 
which  extended  across  the  under  side  of  the  con- 
tinuous brace  and  was  supported  on  top  of  a 
vertical  12xl2-inch  post  on  the  center  lines  of 
the  struts.  The  foot  of  the  post  had  a  double 
wedge  bearing  on  a  short  timber  sill.  Most 
of  the  braces  were  continuous  from  post  to 
post,    but  sometimes   splices  occurred   between 
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piers.  They  are  arranged  in  five  rows  parallel 
with  the  street  front  and  in  six  rows  perpen- 
dicular to  the  first  and  parallel  with  the  lot 
lines,  inis  produces  spaces  of  from  about  IS'A 
to  23%  feet  on  centers  between  the  piers. 

The  main  piers  are  all  rectangular  in  cross- 
section  and  vary  in  size  according  to  their  total 
loads,  which  are  calculated  to  produce  maxi- 
mum pressures  gf  30,000  pounds  per  square  foot 
on  the  concrete.  'I'he  wall  piers  are  about  7 
feet  wide  and  14  feet  long  and  most  of  the  in- 
terior piers  are  8  feet  square,  but  there  are 
variations  of  a  foot  or  two  both  ways  from 
these  dimensions  which  are  over  all  and  in- 
clude the  thickness  of  the  cofferdams  in  which 
the  piers  were  built.  The  exterior  wall  caissons 
have  square  corners,  the  interior  ones  have 
their  corners  rounded  to  a  radius  of  3  inches 
except  three  small  ones  supporting  two-story 
columns  under  the  light  court,  which  are  iv^ 
feet  wide  and  6%  feet  long  with  semi-circular 
ends. 

The  site  was  previously  occupied  by  a  build- 
ing under  which  there  was  no  cellar  and  when 
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posts  and  were  made  with  butt  joints  and  plank 
fish  plates  bolted  on  the  vertical  sides  of  the 
timber.  A  heavy  deck  of  thick  planks  was  laid 
on  top  of  the  braces  at  about  street  level  and 
served  as  platform  for  unloading  and  storage 
and  supported  ofllces,  dressing  rooms  for  the 
caisson  men,  and  a  traveling  derrick  with 
which  the  caissons  and  materials  were  handled. 
Under  the  platform  the  air  compressors,  re- 
ceiver, boilers,  pumps  and  small  shops  were  lo- 
cated and  pipes  were  run  to  the  caissons. 

The  derrick  had  a  framed  timber  platform 
about  40  feet  square  with  its  sills  braced  by 
diagonal  horizontal  struts  having  beveled  ends 
abutting  against  and  bolted  to  them  and  having 
the  joints  made  with  plank  scabs.  At  each 
corner  of  the  platform  the  sills  were  of  double 
thickness  and  formed  seats  for  derrick  masts 
35  feet  high.  Each  mast  had  a  stiff  leg  reach- 
ing from  its  top  to  the  opposite  end  of  the  plat- 
form sill  in  each  adjacent  face.  The  four  sets 
of  stiff  legs  thus  made  X-bracing  in  each  ver- 
tical face  of  the  traveler.  There  were  no  hori- 
zontal struts  connecting  the  tops  of  the  mast. 
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The  feet  of  the  stiff  legs  were  beveled  to  liori- 
zontal  and  vertical  surfaces,  the  former  bear- 
ing on  the  sill  and  the  latter  against  the  end  of 
a  thick  plank  spiked  to  it.  A  5x'/^-inch  steel 
tie-plate  was  also  bolted  to  each  side  of  the  foot 
of  the  stiff  leg  and  to  the  sides  of  the  sill.  Each 
mast  had  a  50-foot  boom  with  a  capacity  of 
about  10  tons.  The  traveler  was  operated  by 
three  double  drum  Lidgerwood  hoisting  en- 
gines and  was  moved  on  solid  wooden  rollers, 
set  in  either  direction  under  the  sills. 

The  caissons  were  made  entirely  of  wood  with 
vertical  sheathing  of  3-inch  pine  plank,  10  to  12 
inches  wide,  planed  outside  and  bolted  to  6xS- 
inch  horizontal  inside  rangers  about  5  ft.  apart 
with  two  %-inch  carriage  bolts  having  outside 
heads  which  were  not  countersunk  in  the 
sheathing.  The  sets  of  rangers  were  separated 
by  3x3-inch  vertical  corner  pieces,  and  the  lon- 
gitudinal rangers  were  lapped  across  the  upper 
sides  of  the  transverse  ones.  The  caissons  were 
10  and  12  feet  high  over  all  with  8x8-inch 
inside  horizontal  timbers  mitered  together  to 
form  the  cutting  edge  flush  with  the  bottoms 
of  the  staves.  The  caisson  roof  was  a  deck  of 
two  solid  courses  of  8x8-inch  timbers  crossed. 
The  caisson  walls  were  carried  up  in  the  same 
vertical  planes  by  the  sides  of  the  cofferdams 
which  were  made  in  one  or  two  vertical  sec- 
tions from  10  to  18  feet  high,  according  to  the 
depth  of  the  piers. 


blockaded  by  the  buckets.  The  shafts  were  de- 
tached from  the  caissons  before  the  latter  were 
concreted.  A  maximum  pressure  of  about  15 
pounds  was  furnished  by  the  two  McKiernan 
air  compressors,  and  pressure  was  on  as  many 
as  three  caissons  at  once.  The  caissons  were 
sunk  through  earth,  quicksand  and  clay  with 
a  little  gravel  to  a  stratum  of  hard  pan  about  4 
feet  thick,  which  was  about  39  feet  below  the 
bench  mark  on  the  curb  on  the  east  side  of  ihe 
lot,  and  sloped  to  a  depth  of  46  feet  on  the 
west  side. 

The  caissons  were  sunk  with  from  50  tons  of 
pig  iron  for  the  smallest  to  300  tons  for  the 
largest  and  descended  at  a  maximum  speed  of 
2  feet  an  hour,  or  10  feec  in  24  hours;  one  be- 
ing sunk,  concreted  and  the  lock  removed  in  36 
hours  after  air  pressure  was  applied.  They 
were  sunk  about  IS  inches  into  the  hard  pan 
and  stopped  there  while  the  excavation  was 
carried  down  to  the  surface  of  the  rock,  which 
was  carefully  cleaned  before  concreting.  The 
excavation  was  made  a  foot  or  two  wider  below 
the  cutting  edge  than  above  it.  The  thirty 
(■aissons  were  sunk  in  about  40  working  days 
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Battery  Place  Building  foundations  described  iu 
The  Engineering  Record  of  June  21.  The  locks 
were  considered  very  satisfactory  on  account 
of  their  simplicity  and  the  ease  and  rapidity 
with  which  they  were  operated.  They  were 
made  high  enough  to  allow  the  lower  doors  to 
drop  in  them  above  the  top  of  the  shaft  and 
had  separate  doors  tor  men  and  buckets.  The 
bucket  doors  were  fully  counterbalanced  and 
had  single  leaves  pivoted  on  horizontal  axes. 

The  caissons  and  cofferdam  sections  were 
huilt  by  the  contractors  at  their  yards  in  Long 
Island  City  and  shipped  whole  to  the  site  where 
they  were  delivered,  generally  at  night,  on  large 
trucks  drawn  by  two  or  three  teams  each.  The 
largest  caisson  weighed  about  10  tons,  and  was 
set  in  place  by  two  booms  of  the  traveling  der- 
rick. The  wall  caissons  were  sunk  within  about 
'i  inches  of  the  lot  line  and  were  provided  with 
greased  vertical  guide  planks  spiked  to  the 
walls  of  the  adjacent  buildings.  The  interior 
(aissons  were  located  exactly  by  intersecting 
transit  lines  and  were  sunk  inside  braced  hori- 
zontal timber  guide  frames  with  a  clearance  of 
(J  inches,  except  in  the  centers  of  the  sides 
where  there  was  a  wooden  key  about  4  inches 
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Details  of  Oolum.ns  and  Connections. 


The ,  cofferdams  were  built  like  the  (caissons 
except  that  the  bottoms  were  made  like  the 
tops  and  they  had  no  roofs.  The  transverse  and 
longitudinal  rangers  in  the  top  and  bottom  sets 
were  halved  over  each  other  at  the  ends  so  that 
both  were  in  the  same  plane  and  formed  inside 
flanges,  about  2  inches  clear  of  the  ends  of  the 
sheathing  boards.  The  joints  were  strength- 
ened by  vertical  connection  angles,  as  shown 
iu  the  detail  sketch,  and  the  sections  were  con- 
nected by  vertical  bolts  through  the  flange 
rangers.  The  sheathing  planks  were  spaced 
with  14-inch  cracks  between  them  which  were 
talked  with  oakum  and  the  ends  were  cut  ex- 
actly square  and  even  so  as  to  match  as  per- 
fectly as  possible  and  were  tiolted  together  with 
hemp  gaskets. 

The  caissons  were  sunk  with  30xo4-inch  steel 
air  shafts  with  inside  guides  between  the  bucket 
space  and  the  ladder  space  and  special  air 
locks,  patented  by  Mr.  D.  E.  Moran,  were  ar- 
ranged to  serve  for  both  men  and  materials 
without  the  possibility  of  the  men  ever  being 


and  would  have  been  sunk  more  quickly  if  oper- 
ations had  not  been  delayed  waiting  for  the 
shoring  and  underpinning  of  the  adjacent  build- 
ings. The  caisson  work  was  done  by  three  8- 
hour  shifts  of  about  12  men  each  and  the  total 
number  of  men  employed  en  rhe  caisson  an.l 
pier  work  was  about  250. 

The  puantities  involved  were  about  3,000 
yards  of  excavation  iu  the  caissons,  4,000  yards 
of  excavation  outside  the  caissons,  and  2,000 
yards  bf  concrete  in  the  piers.  Concrete  was 
hand  mixed  on  the  platform  at  street  level  and 
was  deposited  in  the  caissons  under  pressure 
with  cylindrical  %-yard  buckets  discharging 
through  bottom  flaps  which  wero  released  when 
the  descent  of  the  bucket  was  arrested.  The 
spoil  was  hoisted  out  of  the  caisson  in  V^-yard 
cylindrical  steel  buckets  and  dumped  on  the 
main  working  platform  whence  it  was  shoveled 
into  wagons  and  removed  at  frequent  intervals 
of  the  day  and  night.  The  buckets,  shafts  and 
air-locks  used  on  this  work  were  the  same  as 
those    used    by    the   same    contractors    for   the 


wide  and  12  inches  long  with  beveled  ends, 
which  took  bearing  on  a  well  greased  sheath- 
ing board. 

The  caissons  were  sunk  to  about  2  feet  below 
water  line,  by  open  excavation  before  the  air 
pressure  was  required,  the  excavation  being 
made  from  within  so  that  the  sides  of  the  cais- 
son should  prevent  the  necessity  of  sheeting 
which  would  have  been  required  for  an  open  iiit 
excavation.  The  caissons  were  sunk  with  an 
accuracy  of  about  1  inch  laterally.  The  three 
small  caissons  under  the  light  court  which  sup- 
ported short  columns,  differed  from  the  other 
caissons  in  having  rounded  ends  and  horizontal 
3x3-inch  steel  angle  frames  4  feet  apart  to 
which  the  vertical  sheathing  planks  were 
secured.  The  angles  were  in  single  pieces 
spliced  with  3xV4-inch  cover  plates.  The  cal.s- 
son  roof  was  a  14-inch  steel  plate  stiffened  with 
3x3-inch  angles  and  the  cutting  edge  was  rein- 
forced by  a  3x3-inch  angle,  horizontal  flans^e 
down. 

All  of  the  piers  are  capped  with  two  or  three 
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2-foot  courses  of  cut  granite,  the  lower  courses 
on  the  Interior  piers  being  about  2  feet  wider 
and  longer  than  the  top  courses.  For  the  square 
piers  each  course  is  a  single  stone,  the  lower 
one  about  1  foot  narrower  and  shorter  than  the 
top  of  the  pier  aiter  the  latter  is  stripped  of  its 
cofferdam  sheathing.  In  the  long  wall  piers 
there  are  several  stones  in  each  course,  each 
as  long  as  the  width  of  the  course.  These 
courses  are  all  of  the  same  width  and  are  eccen- 
tric with  the  pier,  the  outer  ends  being  flush 
with  the  outside  face  of  the  piers.  The  stones 
are  set  with  %-inch  joints  of  cement  mortar 
under  the  beds  and  under  the  cast-iron  pedes- 
tals for  the  interior  columns.  The  long  wall 
piers  and  the  interior  piers  adjacent  to  them 
support  nine  cantilever  girders  which  carry  the 
wall-columns  at  their  extremities,  about  3  feet 
outside  the  centers  of  the  piers. 

These  girders  are  made  up  of  double  tiers  of 
24-inch  100-pound  I-beams,  with  their  flanges 
riveted  together  as  indicated  in  the  elevation. 
and  the  pairs  of  beams  connected  by  tie-rods 
and  separators.  There  are  from  five  to  eight 
pairs  of  beams  in  each  girder  and  they  are  from 
about  20  to  29  feet  long.  Single-tier  grillages 
of  four  or  five  transverse  beams  are  set  on  both 
ends  of  the  cantilever  girders  to  receive  the 
column  bases  and  distribute  their  loads  uni- 
formly over  all  the  separate  elements  of  the 
girder.  They  are  from  12  to  20  inches  deep  and 
are  connected  with  separators  and  bolts.  All 
girder  and  grillage  beams  are  thoroughly 
painted  two  coats,  covered  with  hot  asphalt 
and  are  enclosed  in  a  solid  mass  of  concrete 
rammed  between  their  webs  and  extending  2 
inches  beyond  the  sides  and  ends  of  the  beams 
and  up  to  the  cellar  floor  to  wholly  enclose  the 
cast-iron  column  pedestals. 

The  columns  are  made  in  two-story  lengths. 
all  in  the  same  tier  being  spliced  at  the  same 
I'ivel,  15%  inches  above  the  floor  line,  with  two 
Bide  plates  and  a  horizontal  diaphragm  plate, 
which  are  field-riveted  to  the  lower  and  shop- 
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riveted  to  the  upper  ends  of  the  columns.  They 
have  closed  rectangular  sections  made  up  of 
plates  and  channels  with  a  maximum  cross 
sectional  area  of  176  square  inches  for  a  total 
load  of  2,29o,000  pounds.  Column  number  (i  is 
one  of  the  heaviest  and  has  a  special  section 
made  up  of  six  cover  plates  and  three  channels. 
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two  of  the  latter  riveted  together  back  to  back, 
and  the  other  one  with  its  web  reinforced  by 
two  thick  plates.  In  the  upper  tiers  of  this 
column  the  size  and  weight  of  the  channels  are 
maintained,  but  the  sectional  area  of  the  col- 
umn is  reduced  by  diminishing  the  number, 
thickness  and  width  of  the  cover  plates  and  by 
omitting  the  channel  web  reinforcement  plates. 
This  is  a  corner  column  and  has  vertical  web 
plates  projecting  from  two  adjacent  outer  sides 
to  receive  the  fleld-riveted  connections  of  the 
wind  bracing  struts.  It  also  has  offset  con- 
nections to  support  the  wall  girders  clear  of 
the  two  outer  faces  of  the  column.  These  are 
designed  so  that  the  same  support  receives  the 
two  girders  meeting  at  one  point  in  a  horizontal 
plane.  A  vertical  plate  parallel  with  the  chan- 
nel web  is  shop-riveted  to  a  pair  of  vertical 
angles,  which  have  their  other  flanges  shop- 
riveted  to  the  edges  of  the  cover  plates,  as 
shown  in  the  cross-section.  This  plate  has  a 
6x6-inch  angle  riveted  to  its  upper  edge  with 
the  horizontal  flange  bearing  on  the  milled  up- 
per ends  of  reinforcement  and  distribution 
angles.  The  support  being  made  eccentric  to 
the  column  affords  bearing  for  one  wall  girder 
parallel  to  the  bracket  angle  and  projects  far 
enough  past  the  edge  of  the  column  to  receive 
the  other  girder,  at  right  angles  to  the  first 
one    on    the    cantilever    end.       Corresponding 
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transverse  angles  without  web  plates  receive  the 
top  flanges  of  the  wall  girders.  On  the  oppo- 
site side  of  the  column  the  girder  connection  is 
made  to  the  vertical  face  of  a  bracket  which 
has  an  I-shaped  horizontal  cross-section  and  is 
composed  of  four  short  4x3-inch  vertical  angles 
and  a  web  plate  riveted  through  the  webs  of  the 
double  channels.  In  the  basement  story  of  the 
column  the  wind-brace  connection  on  one  side 
is  a  long  bracket  which  is  shop-riveted  to  the 
strut  and  has  18  field-bolts  through  both  of  the 
channel  webs. 

Wall  column  22  has  a  load  of  1,637,000  pounds 
in  the  basement  story  where  its  cross  section 
is  130  square  inches,  made  up  of  six  cover  plates, 
and  two  channels  with  their  webs  reinforced 
with  two  plates  each.  The  wall  girders  are 
clear  of  the  outer  edges  of  the  channel  flanges 
and  cover  plates  and  those  of  adjacent  panels 
abut  on  the  center  line  of  the  column  and  are 
riveted  on  the  same  supporting  angle  bracket 
which  is  connected  to  the  column  by  a  vertical 
plate  riveted  to  the  edges  of  the  cover  plates 
as  described  for  the  corner  column,  but  in  this 
case,  symmetrically.  The  other  three  faces  of 
the  columns  have  on  their  center  lines  connec- 
tions for  the  floorbeams  in  three  directions. 
These  are  simple  angle  brackets  with  reinforced 
horizontal  flanges  to  support  the  lower  flanges 
of  the  beams  and  corresponding  angles  without 
reinforcement  to  receive  the  upper  flanges.  The 
floor  girders  have  in  addition  vertical  connec- 
tion angles  shop-riveted  to  the  column  and  fleld- 
riveted  to  one  side  of  the  girder  web. 

The  intermediate  wall  columns  in  the  street- 
front  are  similar  to  column  6,  but  have  their 
channel  webs  at  right  angles  to  those  in  Column 
6  and  have  the  eccentric  bracket  plate  riveted 
directly  across  the  cover  plates  instead  of  at 
right  angles  to  them.  The  floorbeam  connec- 
tions are  in  the  center  lines  of  the  column  faces 
and  have  simple  bracket  angles  to  receive  the 
top  and  bottom  flanges.  The  interior  columns 
are  all  made  with  two  channels  and  four  cover 
plates  in  the  lower  stories,  and  have  all  beams 
and  girders  connected  on  the  center  lines  of  all 
four  faces.  The  girders  have  reinforced  hori- 
zontal bracket  angles  under  the  lower  flanges 
and  vertical  angles  for  web  connections;  the 
floorbeams  have  no  reinforcement  for  the  lower 
flange  bracket  angles  and  have  no  web  connec- 
tions. Both  beams  and  girders  have  top  flange 
connection  bracket  angles  fleld-riveted  to  both 
beams  and  columns. 

In  the  typical  floors  there  are  parallel  with 
the  street  two  lines  of  main  girders,  composed 
of  single  20-inch  I-beams  connecting  the  col- 
umns of  the  interior  rows.  They  carry  web 
connected  12-ineh  I-beam  floorbeams  5%  feet 
apart  perpendicular  to  the  street  line  and  pro- 
portioned for  a  total  floor  load  of  160  pounds 
per  square  foot  including  the  weight  of  the 
terra  cotta  flat  arch  panels.  The  wall  girders 
are  12  and  1 5-inch  I-beams  bracketed  out  about 
1  foot  clear  of  the  floor  girders  with  riveted 
diaphragm  plates  about  5  feet  apart  and  sup- 
ported at  the  ends  on  the  columns  as  shown  in 
the  details  of  columns  6  and  22.  The  floor 
girders  between  wall  columns  are  I-beams  12 
or  15  inches  deep,  according  to  span  except 
where  they  serve  as  wind  struts  also  and  are 
either  24-inch  I-beams,  pairs  of  15-inch  chan- 
nels oi-  plate  girders. 

On  the  street  front  the  wall  girders  are  made 
extra  deep  up  to  and  including  the  10th  floor, 
to  act  as  wind  struts,  as  indicated  in  the  dia- 
gram of  the  lower  part  of  the  columns  1,  2,  3, 
4.  5  and  6.  Similar  bracing  is  introduced  in  the 
lower  10  stories  of  one  end  of  the  second  and 
third  rows  of  interior  columns  parallel  to  col- 
umns 1-6,  as  indicated  in  the  diagram  of  in- 
terior sway  bracing,  but  the  system  is  carried 


only  through  two  of  the  five  panels  in  the  cross 
section  of  the  building  in  each  case.  In  both  of 
the  exterior  walls  which  are  perpendicular  to 
the  street  front  the  bracing  is  carried  up  to  and 
including  the  15th  floor  as  indicated  for  one  of 
them  in  the  diagram  of  the  lower  parts  of  col- 
umns 1,  7,  13,  19  and  25.  In  the  opposite  side 
wall  all  panels  in  the  15  lower  stories  are  fully 
braced  similarly  to  those  in  the  first  five  stories 
between  columns  1  and  25.  In  the  last  men- 
tioned wall  the  horizontal  struts  are  all  pairs  of 
15-inch  channels  back  to  back.  These  are  heavier 
in  the  middle  than  in  the  side  panels  and 
heavier  below  the  10th  floor  than  above  it.  The 
diagonal  braces  are  pairs  of  8-inch  channels 
down  to  and  including  the  third  floor,  the  re- 
mainder are  pairs  of  9-inch  channels.  The  ma- 
terials of  the  wind  bracing  in  the  other  four 
planes  are  noted  on  the  diagrams,  and  the  de- 
tails correspond  to  those  shown  in  portions  of 
the  side  and  front  walls.  The  wall  girders  which 
act  as  horizontal  wind  struts  have  at  each  end  a 
pair  of  vertical  flange  angles  field-riveted  to  op- 
posite sides  of  their  webs.  One  of  these  angles 
is  shop-riveted  to  the  side  of  the  column  a  little 
beyond  the  center  line,  the  other  is  shipped 
loose  and  is  located  so  that'  the  holes  in  one 
flange  match  the  open  holes  through  the  chan- 
nel flange  and  cover  plate  of  the  column  and 
so  can  be  field-riveted.  When  this  connection 
is  made  to  the  channel  web  instead  of  the  cover 
plate  of  the  column  neither  row  of  rivets  can  be 
field  driven  and  one  angle  Is  shop-riveted  and 
the  other  is  connected  by  bolts  which  pass 
through  the  column  and  have  nuts  bearing  on 
the  outside  of  the  opposite  channel.  The  wind 
bracing  is  proportioned  for  an  assumed  wind 
pressure  of  30  pounds  on  the  faces  of  the  build- 
ing above  100  feet  from  the  ground. 

Messrs.  Clinton  &  Russell  were  the  archi- 
tects of  the  building,  and  Col.  -J.  H.  Wells  of 
their  staff  was  the  structural  engineer.  Messrs. 
Purdy  &  Henderson  were  the  consulting  engi- 
neers for  the  structural  steel  work.  The 
George  A.  Puller  Company  was  the  general  con- 
tractor, and  the  Foundation  &  Contracting 
Company  were  the  sub-contractors  for  the  cais- 
son work.  Ine  structural  steel  has  an  esti- 
mated weight  of  about  3,000  tons  exclusive  of 
about  300  tons  in  the  foundation  girders  and 
grillages,  and  is  made  by  the  Carnegie  Steel 
Company. 


Standard  Specifications  for  Cast-Iron  Pipe. 


Measures  for  the  Prevention  of  Water  Waste 
are  being  seriously  considered  by  the  Metro- 
politan Water  and  Sewerage  Board  of  Boston. 
The  daily  consumption  during  1901  was  117 
gallons  per  inhabitant,  and  the  last  report  of 
the  board  states  that  an  increase  in  the  next 
few  years  corresponding  to  that  which  has  oc- 
curred since  the  beginning  of  the  operations  of 
the  Board,  will  compel  resort  to  be  had  in  a 
very  few  years  to  additional  sources  of  supply, 
some  ten  or  twelve  years  earlier  than  had  been 
estimated  by  the  State  Board  of  Health  in 
1895.  Although  it  was  found  that  the  cost  of 
determining  the  amount  of  water  furnished  to 
each  city  and  town  in  the  Metropolitan  Dis- 
trict would  be  considerable,  the  Board  con- 
cluded that  such  cost  would  be  justified  if  the 
different  cities  and  towns  could  thus  be  given 
a  pecuniary  motive  for  enforcing  proper  regu- 
lations against  waste.  The  Metropolitan  Water 
Act  provided  that  the  annual  assessment  upon 
the  cities  and  towns  other  than  the  city  of 
Boston  should  be  levied  one-third  in  proportion 
to  their  respective  valuations  and  the  remain- 
ing two-thirds  in  proportion  to  their  respective 
populations.  The  Board  proposes  to  change 
this,  so  that  the  assessment  shall  be  based  one- 
third  in  proportion  to  the  valuations  and  two- 
thirds  in  proportion  to  the  quantities  of  water 
respectively  used. 


At  the  meeting  of  the  New  England  Water- 
Works  Association  held  this  week  in  Boston, 
the  most  important  action  was  the  adoption  by 
a  unanimous  vote  of  the  final  report  of  the 
Committee  on  Standard  Specifications  for  Cast- 
iron  Pipe.  This  Committee  presented  a  pre- 
liminary report  some  months  ago.  Its  discus- 
sion by  engineers,  water-works  superintendents 
and  foundrymen  enabled  the  Committee  to  pre- 
pare its  final  draft  with  the  advantage  to  be 
derived  from  a  full  understanding  of  the  opin- 
ions of  all  interested.  The  original  speclflca^ 
tions  presented  in  1901  have  been  modified  in 
many  minor  particulars  as  well  as  in  the  most 
striking  feature.  This  was  the  proposition  to 
give  all  pipe  of  the  same  nominal  size  a  uni- 
form outside  diameter.  The  representatives  of 
the  pipe  foundries  convinced  the  Committee 
that  the  saving  in  the  patterns  for  the  outside 
of  the  pipe,  were  such  a  requirement  adopted, 
would  be  a  small  matter  compared  with  the 
vastly  increased  expense  of  fittings  lor  cast- 
ing the  inside  61  the  bell  where  the  inside  di- 
ameter varies  with  each  class.  There  was  be- 
side a  danger  that  the  pipes  would  be  of  poor 
quality  if  too  great  differences  in  the  thickness 
of  the  pipe  were  made  by  increasing  the  thick- 
ness of  the  clay  on  the  core. 

In  the  revised  specifications,  printed  below, 
there  are  two  patterns  of  outside  diameter  for 
all  sizes  from  4  to  16  inches,  with  one  class  of 
special  castings;  three  patterns  for  all  sizes  of 
pipe  from  18  to  60  inches,  with  two  classes  of 
specials  from  18  to  24  inches,  and  three  classes 
of  specials  for  the  largest  sizes.  Different 
classes  for  each  pattern  are  obtained  by  mak- 
ing the  outside  diameter  equal  to  the  nominal 
diameter  plus  twice  the  thickness  of  the  heavi- 
est class  of  that  pattern,  the  pipe  of  the  heavi- 
est class  having  the  inside  diameter  equal  to 
the  nominal  diameter  and  a  uniform  thickness 
from  end  to  end.  The  lighter  classes  are  ob- 
tained by  i-educing  the  thickness  of  the  shell  on 
the  inside,  except  on  the  extreme  ends,  where  it 
is  to  be  the  same  as  in  the  heaviest  class  and 
tapered  to  meet  the  thinner  portion  of  the  body 
of  the  pipe  through  a  length  not  exceeding  6 
inches. 

To  use  one  pattern  of  specials  with  two  pat- 
terns of  pipe,  the  joint  room  for  the  larger  is 
made  a  little  thinner  than  the  standard  joint  of 
the  pipes  and  a  little  thicker  for  the  smaller 
pattern.  No  joint  room,  however,  is  less  than 
0.35  inch  or  more  than  0.6  inch.  Owing  to  the 
time  occupied  in  the  consideration  of  specifica- 
tions of  pipe,  the  Committee  was  unable  to  sub- 
mit at  the  meeting  complete  tables  for  the  spe- 
cials. In  general  design,  however,  they  are  simi- 
lar to  those  used  by  the  Metropolitan  Water 
Works. 

It  is  rare  that  a  water-works  association 
reaches  results  of  such  wide  value  as  those  at- 
tending the  adoption  of  these  specifications. 
Cast-iron  pipe  is  used  so  extensively  that  the 
great  variation  in  the  minor  details  of  its  form 
are  a  reproach  to  the  business  sagacity  of  the 
engineering  profession.  It  is  only  by  standard- 
izing such  supplies,  admirably  adapted  for 
standardization,  that  the  best  quality  of  pipe  and 
specials  can  be  obtained  at  a  minimum  of  cost 
and  time.  It  is  to  be  hoped  that  these  speclft- 
cations  will  receive  the  wide  adoption  that  fol- 
lowed the  recommendations  of  the  American 
Society  of  Civil  Engineers  in  the  matter  of  rail 
sections.  Finally  it  should  he  emphasized  that 
.Messrs.  Coffin,  Brackett  and  Forbes,  who  have 
given  so  much  of  their  time  to  the  Committee's 
work,  deserve  the  warm  thanks  of  all  who  have 
the  good  interest  of  water-works  affairs  at 
heart.     The  labor  attending  the  preparation  of 
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such  a  report  can  only  be  appreciated  by  those 
who  have  carried  on  similar  work. 

Sko.  1.  The  pipes  shall  be  made  with  hub  and 
spigot  Joints,  and  shall  acearately  conrorm  to  the 
dimeniUous  given  in  Tables  1  and  2.  They  shall  be 
straight  and  shall  be  true  circles  In  section,  with 
their  Inner  and  outer  surfaces  concentric,  and  shall 
be  of  the  specified  dimensions  In  outside  diameter. 
They  shall  be  at  least  12  feet  in  length,  exclusire 
of  socket.  hy>t  pipes  of  each  size  from  4  to  lU 
Inches  In  diameter  there  shall  be  two  standards, 
and  for  each  larger  slie  three  standards  of  outside 
diameter.  The  inside  diameter  of  each  class  shall 
be  Increased  from  the  nominal  size  lu  the  mamier 
hereinafter  speclUed,  so  as  to  obtain  the  standard 
(hlckuess  and  weight.  For  pipes  from  4  to  10  inches 
lu  diameter  one  class  of  special  castings  shall  be  fur- 
nished with  all  classes  of  pipes.  For  pipes  from  IS 
to  'ii  inches  in  diameter,  Class  U  special  castings 
shall  be  furnished  with  pipes  of  Classes  A.  B,  C  aud 
11,  and  Class  F  special  castings  with  pipes  of  Classes 
E  and  F.  For  pipes  30  Inches  In  diameter  and 
larger.  Class  B  special  castings  shall  be  used  with 
pipes  of  Classes  A  and  B,  Class  D  special  castings 
with  pipes  of  Classes  C  and  U,  and  Class  F  special 
eastings  with  pipes  of  Classes  K  and  F. 

All  pipes  having  the  same  outside  diameter  shall 
have  the  same  Inside  diameter  at  l>oth  ends.  The 
inside  diameter  of  the  lighter  pipes  of  each  standard 
outside  diameter  shall  be  gradually  luereased  for  a 
distance  of  6  Inches  from  each  end  of  the  pipe,  so 
as  to  obtain  the  required  swndard  thickness  aud 
weight  fur  each  size  and  class  of  pipe. 

Stc.  i  Especial  care  shall  be  lasen  to  have  the 
sockeu  of  the  required  size.  The  sockets  and  spigots 
will  be  tested  by  circular  gages,  and  no  pipe  will  be 
rec-elved  which  is  defective  in  Joint-room  from  any 
cause.  The  diameters  of  the  sockets  aud  the  out- 
side diameters  of  the  spigot  ends  of  the  pipes  shall 
not  vary  from  the  standard  dimensions  by  more  thau 
O.OB  inch  for  pipes  IB  Inches  or  less  In  diameter; 
O.Ob  inch  for  is,  a)  aud  :J4-lnch  pipes;  0.10  inch  for 
JO,  3«  and  42-liich  pipes,  aud  0.12  inch  for  48,  54  and 
oo-luch  pipes. 

6>EC.  a.  for  piiws  whose  standard  thickness  Is  less 
tiian  1  inch,  the  thlckuess  of  metal  lu  the  body  of 
the  pipe  shall  not  be  more  than  0.08  Inch  less  than 
the  standard  thickness,  and  for  pipes  whose  standard 
thickness  is  1  inch  or  more,  the  variation  shall  1101 
exceed  0.10  inch,  except  that  lor  spaces  not  exceed- 
ing 8  inches  lu  length  In  any  direction,  varlat'lous 
from  the  standard  thickness  of  0.02  of  au  Inch  in 
excess  of  the  allowances  above  given  shall  be  per- 
mitted. 

Skc.  4.  Defective  spigot  ends  on  pipes  12  Inches 
or  more  In  diameter  may  be  cut  off  In  a  lathe,  aud 
a  half-round  wrought-iron  band  shrunk  Into  a  groove 
cut  lu  the  end  of  the  pipe.  Not  more  thau  12  per 
ceut.  of  the  total  number  of  accepted  pipes  of  each 
size  shall  be  cut  aud  banded,  and  no  pipe  shall  be 
banded  which  is  less  than  11  feet  In  length,  exclusive 
of  the  socket.  In  case  the  length  of  a  pipe  differs 
from  12  feet  the  standard  weight  of  the  pipe  giveu 
lu  Table  Xo.  2  shall  be  modlfled  In  accordance  tlieie- 
wltta. 

Sec..  5.  All  special  castings  shall  be  made  in  ac- 
cordance with  the  cuts  and  dimensions  giveu  iu  tue 
tables  forming  a  part  of  these  speclUcallons.  The 
diameters  of  the  sockets  aud  the  exterual  diameters 
of  the  spigot  ends  of  the  special  castings  shall  not 
vary  from  the  standard  dimenslous  by  more  than 
0.08  Inch  for  castings  lb  Inches  or  less  In  diameter; 
0.10  Inch  for  18,  20  and  24-Inch  pipes;  0.13  luch  fur 
30,  30  and  42-Inch  pipes,  aud  0.16  inch  for  48,  u4  aud 
UO-lnch  pipes. 

The  Qauges  on  all  manhole  castings  and  manhole 
covers  shall  be  faced  true  and  smooth,  and  drilled 
to  receive  bolts  of  the  sizes  given  In  the  tables.  The 
contractor  shall  furnish  and  deliver  all  bolts  for  bolt- 
ing on  the  manhole  covers,  the  bolts  to  be  of  sizes 
shown  on  plans,  and  made  of  the  best  quality  of 
mild  steel,  with  hexagonal  heads  and  nuts  and 
sound,  well-fitting  threads. 

Sec.  0.  Every  pipe  and  special  casting  shall  have 
distinctly  cast  upon  It  the  initials  of  the  maker's 
name.  When  cast  especially  to  order,  each  pipe 
and  special  casting  shall  also  have  cast  upon  it 
ftgures  showing  the  year  In  which  It  was  cast  and  a 
number  signifying  the  order  In  point  of  time  In  which 
It  was  cast,  the  figures  denoting  the  year  being  above 
ap'i  the  number  below;  tbns. 


1901 
.1 


1901 
.2 


1901 
.3 


etc.,  also  any  initials,  not  exceeding  four,  which 
may  be  required  by  the  purchaser.  The  letters  and 
OCtires  shall  be  cast  on  the  outside  and  shall  be  not 
ICM  than  2  Inches  In  length  and  V6  Inch  In  relief  for 
pipe*  8  inches  In  diameter  and  larger.  For  smaller 
sizes  of  pipes  the  letters  may  be  1  Inch  In  length. 
The  weight  and  the  class  letter  shall  be  conspicu- 
ously painted  In  white  on  the  Inside  of  each  pipe  and 
■pedal  casting  after  the  coating  has  become  hard. 
Src.   7.     No  pipe  shall   be  accepted   the   weight   of 
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which  shall  be  less  than  the  standard  weight  by 
more  than  5  per  cent,  for  pipes  16  Inches  or  less  In 
diameter,  and  4  per  cent,  for  pipes  more  than  16 
Inches  In  diameter;  and  uo  excess  above  the  standard 
weight  of  more  than  the  given  percentages  for  the 
several  sizes  shall  be  paid  for.  The  total  weight 
to  be  palil  for  shall  not  exceed  for  each  size  and 
class  of  pipe  received  the  sum  of  the  standard 
weights  of  the  same  number  of  pieces  of  the  given 
size  and  class  by   more   than  2  per  cent. 

No  special  casting  shall  be  accepted  the  weight  of 
which  shall  be  less  than  the  standard  weight  by 
more  than  10  per  lent,  for  pipes  12  Inches  or  loss  lu 
diameter  and  8  per  cent,  for  larger  sizes;  aud  no 
excess  above  the  standard  weight  of  more  thau  the 
above  percentages  for  the  several  sizes  will  be  paid  for. 

.Sec.  8.  All  pipes  aud  special  castings  shall  be  made 
of  cast  Iron  of  good  quality,  and  of  such  character 
as  shall  make  the  metal  of  the  eastings  strong,  tough, 
and  of  even  grain,  and  soft  cuough  to  satisfactorily 
admit  of  drilling  and  cutting.  The  metal  shall  bo 
made  without  any  admixture  of  ciuder  Irou  or  othor 
inferior  metal,  and  shall  be  rcmelted  In  a  cupola  or 
air  furnace. 

.Ski'.  !I.  Spe<liuen  b.irs  of  the  metal  used,  each  be- 
ing 26  Inches  long  by  2  Inches  wide  and  1  Inch  thick, 
shall  be  made  without  charge  as  often  as  the  en- 
gineer may  direct,  .-lud  lu  default  of  definite  instruc- 
tions the  contractor  shall  make  and  test  at  least  one 
bar  from  each  heat  or  run  of  metal.  The  bars,  when 
placed  flatwise  upon  supports  24  Inches  apart  and 
loaded  In  the  center,  shall  for  pipes  12  Inches  or 
less  lu  diameter  support  a  load  of  1,900  pounds 
and  show  a  deflection  of  not  less  than  0.30  inch 
before  breaking,  and  for  pipes  of  sizes  larger  than 
12  Inches  shall  support  a  load  of  2,000  pounds  and 
show  a  deflection  of  not  less  than  0.32  inch.  The 
contractor  shall  have  the  right  to  make  and  break 
three  bars  from  ehch  heat  or  run  of  metal,  and  the 
test  shall  be  based  upon  the  average  results  of  the 
three  bars.  Should  the  dimensions  of  the  bars  dif- 
fer from  those  above  given,  a  proper  allowance  there- 
tor  shall  be  made  lu  the  results  of  the  tests. 

Skc.  10.  The  straight  pipes  shall  be  cast  in  dry 
sand  molds  in  a  vertical  oosltlon.  Pipes  16  Inches 
or  less  In  diameter  shall  be  cast  with  the  hub  end 
up  or  down,  as  specified  In  the  proposal.  Pipes  18 
inches  or  more  lu  diameter  shall  be  cast  with  the 
hub  end  down. 

The  pipe  shall  not  be  stripped  or  taken  from  the 
pit  while  showing  color  of  heat,  but  shall  be  left  lu 
the  flasks  for  a  suftlcient  leugth  of  time  to  prevent 
uneqnal  contraction  by  subsequent  exposure. 

Sec.  11.  The  iiipes  and  special  castings  shall  be 
smooth,  free  from  scales,  lumps,  blisters,  sand  holes, 
and    defects   of   every    nature    which.    In    the    opinion 
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shall  possess  not  less  than  this  temperature  at  the 
time  It  Is  put  In  the  vat.  The  ovens  In  which  the 
pipes  are  heated  shall  be  so  arranged  that  all  por- 
tions of  the  pipe  shall  be  heated  to  an  even  tempera- 
ture. Bach  casting  shall  remain  in  the  bath  at 
least  flvo  minutes. 

The  varnish  shall  be  heated  to  a  temperature  of 
300°  Fahrenheit  (or  less,  if  the  engineer  shall  so  or- 
der), and  shall  be  maintained  at  this  temperature 
during  the  time  the  casting  Is  Immersed. 

Fresh  pitch  and  oil  shall  be  added  when  nefressary 
to  keep  the  mixture  at  the  proper  consistency,  and 
the  vat  shall  be  emptied  of  Its  contents  and  refilled 
with  fresh  pitch  when  deemed  necessary  by  the  en- 
gineer. After  being  coated,  the  pipes  shall  be  care- 
fully   drained    of    the    surplus   varnish.      Any   pipe  or 
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of  the  engineer,  unflt  them  for  the  use  for  which 
they  are  Intended.  No  plugging  or  fllling  will  be 
allowed. 

Sec,  12.  All  pipes  ami  s|)eclal  castings  shall  be 
thoroughly  cleaned  and  subjected  to  a  careful  ham- 
mer Inspection.  No  casting  shall  be  coated  unless 
entirely  clean  and  free  from  rust,  and  approved  In 
these  respe<'t»  by  the  engineer  Immediately  before 
being  dipped. 

.Sec.  13.  Every  pipe  and  special  casting  shall  be 
coated  Inside  and  out  with  coal-tar  pitch  varnish. 
The  vamlsh  shall  be  made  from  coal  tar.  To  this 
material  sufllcient  oil  shall  be  added  to  make  a 
smooth  coating,  tough  and  tenacious  when  cold,  and 
not  brittle,  nor  with  any  tendency  to  scale  off. 

Each  casting  shall  be  heated  to  a  temperature  of 
300°   Fahrenheit  Immediately  before  it  Is  dipped,  and 


special  casting  that  is  to  be  recoated  shall  first  be 
thoroughly    scraped   and   cleaned. 

Si:i'.  14.  When  the  coating  has  become  hard,  the 
straight  pipes  shall  be  subjected  to  a  proof  by  hydro- 
static pressure,  and,  if  required  by  the  engineer,  they 
shall  also  be  subjet-tod  to  a  hammer  test  under  this 
pressure. 

The  pressure  to  which  the  different  sizes  aud 
classes  of  pipes  shall  be  sub.1<>cted  are  as  follows: 

20-lnch  diameter  Less  than  20-Inch 
and  larger.  diameter. 

Pounds  per  sq.  in.  Pounds  per  sq.  lu. 

Class  .\  pipe 1,"pO  .300 

riass  U  pipe 201)  300 

Class  C  pipe. 25(1  300 

Class  D  pipe 300  300 

Class  K  pipe 3.'>0  350 

Class    K  pipe '    3r.O  8B0 
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Skc.  io.  The  pipes  and  special  castings  shall  be 
weighed  for  payment  under  the  supervision  of  tlie 
engineer,  after  the  application  of  the  coal-tar  pitch 
varnish.  If  desired  by  the  engineer,  the  pipes  and 
special  castings  shall  be  weighed  after  their  delivery, 
and  the  weights  so  ascertained  sliail  be  used  in  the 
lina!  settlement,  provided  such  weighing  is  done  by 
a  legalized  weighniaster.  Bids  shall  be  snljmltted 
and  a  tinal  settlement  made  upon  the  basis  of  a  ton 
of  2,000  pounds. 

Skc.  Hi.  The  contractor  siiail  provide  ail  tcjois, 
testing  machines,  materials,  and  men  necessary  for 
tlie  required  testing,  inspection,  and  weighing  at 
the  foundry  of  the  pipes  and  special  castings:  and, 
should  the  purchaser  liavo  no  in.spector  at  the  worlis, 
the  contractor  shall,  if  required  by  the  engineer, 
furnish  a  sworn  statement  that  all  of  the  tests  have 
beeii  made  as  specified,  this  statement  to  contain  the 
results  of  the  transverse  tests  upon  the  test  bars. 

Skc.  17.  The  engineer  sliail  be  at  liberty  at  ail 
times  to  Inspect  the  material  at  the  foundry,  and  the 
molding,  casting,  and  coating  of  the  pipes  and  special 
castings.  The  forms,  sizes,  uniformity,  and  condi- 
tions of  all  pipes  and  other  castings  herein  referred 
to  shall  be  subject  to  his  inspection  and  approval, 
and  he  may  reject,  witliout  proving,  any  pipe  or 
other  casting  which  is  not  in  conformity  with  the 
sneclficatlons  or  drawings  furnished. 

Skc'.  18.  The  Inspector  at  Ihe  foundry  shall  report 
daily  to  the  foundry  office  all  pipes  and  special  cast- 
ings rejected,   with  the  causes  for  rejection. 

SKL-.  111.  All  the  pipes  and  other  castings  must  be 
delivered  in  all  respects  sound  and  conformable  to 
these  specllicatlous.  The  Inspection  shall  not  re- 
lieve the  contractor  of  any  of  his  obligations  In  th.s 
respect,  and  au.v  defective  pipe  or  other  casting 
which  may  have  pjtssed  the  engineer  at  the  works 
or  elsewhere  shall  be  at  all  times  liable  to  rejection 
.  when  discovered,  until  the  hnal  completion  and  ad- 
justment of  the  contract,  provided,  however,  that 
the  contractor  shall  not  be  held  liable  for  pipes  or 
special  castings  found  to  be  cracked  after  they  have 
been  accepted  at  the  agreed  point  of  delivery.  Cure 
shall  be  taken  i-n  handling  the  pipes  not  to  Injure 
the  coating,  and  no  pipes  or  other  material  of  any 
kind  shall  be  placed  In  the  pipes  during  trausportion 
or  at  any  time  after  they  receive  the  coating. 

fc>KC.  -d.  Wherever  tlie  word  "engineer"  Is  used 
herein.  It  shall  be  understood  to  refer  to  the  en- 
gineer or  inspector  acting  for  the  purchaser,  and  to 
his  properly  authorized  agents,  limited  by  the  par- 
ticular duties   intrusted   to  him. 


The   Cost  of  Dredging  with   Different  Classes  of 
Plant. 

Somewhat    condensed    from    a    paper    read    before    the 

International    .Navigation    Congress    at    IJtlsseidorf    by 

.Mr.  John  uogart,  M.  Am.  Soc.  C.  E. 


A  Septic  Disposal  System  for  the  sewage  of 
the  county  court  building  at  Clayton,  Mo.,  has 
recently  been  built  in  an  adjoining  public  park 
by  the  Cameron  Septic  Tank  Company,  of  Chi- 
cago. It  has  a  capacity  of  10,000  to  15,000  gal- 
lons per  day  and  cost  $2,750. 


Disk  Anchors  for  temporarily  holding  brush 
jetties  have  been  designed  by  Mr.  John  O.  Hol- 
man.  They  are  mushroom  shaped  and  10,  16 
and  20  inches  in  diameter.  They  are  dished 
about  one-fourth  of  their  diameter  and  weigh 
15,  26  and  50  pounds  respectively.  There  is  a 
large  hole  at  the  center  and  two  smaller  holes 
near  by,  the  latter  for  securing  the  mooring 
cable.  A  hollow  pipe  with  a  conical  nozzle  is 
thrust  into  the  large  hole  and  the  anchor  and 
pipe  sunk  like  a  jet  pile  by  fon'ing  a  stream 
of  water  down  the  pipe.  When  it  is  desired 
to  take  up  the  anchor,  the  end  of  the  pipe  is 
loosely  attached  to  the  cable  so  as  to  make 
the  latter  act  as  a  guide  and  run  down  to  the 
bottom;  the  jet  of  water  is  then  turned  on  and 
in  a  short  time  the  anchor  is  jetted  free. 


The  Unusual  Rainfall  Conditions  in  eastern 
Massachusetts  in  the  early  part  of  1901  are  dis- 
cussed in  the  report  for  that  year  of  the  Metro- 
politan Water,  and  Seweiage  Board.  There  was 
an  unusually  low  rainfall  and  flow  of  the 
streams  from  the  first  of  .January  to  March  10. 
'ine  average  yield  for  the  month  of  February 
on  the  Sudbury  watershed  was  300,000  gallons 
per  day  per  square  mile,  while  the  next  lowest 
record  for  that  month  in  a  period  of  27  years 
was  541,000  gallons,  and  an  average  is  1,889,000 
gallons.  Immediately  following  this  drought 
there  was  a  remarkably  large  rainfall  in  March, 
.4pril  and  May.  nearly  one-half  the  rainfall  of 
an  average  year. 


The  excavations  for  a  large  canal  have  been 
in  progress  under  the  direction  of  the  writer 
during  the  years  1897,  1898,  1899,  1900,  and 
1901.  In  this  period  there  have  been  moved 
5,868,000  cubic  yards.  Of  this  material  1,436,- 
000  cubic  yards  were  excavated  under  water 
by  dredgers  of  several  different  types,  and 
4,432,000  cubic  yards  were  excavated  above 
ground  by  steam  shovels  and  certain  special 
forms  of  graders  and  excavators  and  conveyors, 
this  latter  amount  including  88,700  cubic  yards 
of  rock  requiring  blasting. 

The  canal  is  in  St.  Lawrence  County,  New 
York,  and  connects  the  St.  Lawrence  River 
with  the  Grasse  River.  Its  length  is  16,200 
feet.  It  carries  water  from  the  St.  Lawrence 
River  above  the  Long  Sault  Rapids  to  the 
Grasse  River,  the  water  of  which  is  at  this 
point  about  44  feet  below  that  of  the  St. 
Lawrence.  Here  there  has  been  built  a 
power-house  for  the  development  of  water- 
power  and  electricity.  [The  works  have  been 
fully  illustrated  in  The  Engineering  Record  of 
January  6,  February  10  and  November  3,  1900.] 
The  design  for  the  complete  works  includes  a 
lock  to  transfer  vessels  from  the  canal  to  the 
Grasse  River,  and  through  that  river  to  the 
St.  Lawrence  below  the  Rapids.  The  lift  of 
this  lock  will  vary  with  the  elevation  of  the 
water  in  the  two  rivers — never  exceeding  45 
feet. 

The  alignment  of  the  canal  is  very  direct. 
It  has  but  three  curves,  each  of  5,730  feet 
radius.  There  are  two  deep  excavations,  each 
about  3,000  feet  long,  in  which  the  natural 
surface  has  a  maximum  elevation  of  about  72 
feet  above  water-surface  in  the  canal. 
Throughout  the  remainder  of  Its  length  the 
natural  surface  averages  from  12  to  14  feet 
above  water-surface.  The  whole  canal  is  in 
excavation. 

The  St.  Lawrence  River,  at  the  entrance  to 
the  canal,  fluctuates  in  height  about  2i/i  feet 
as  a  maximum.  The  fluctuations  in  the  Grasse 
River  are  generally  4%  feet,  the  river  being 
near  its  low  stage  during  the  greater  part  of 
the  year.  Occasionally  the  river  has  attained 
a  height  of  14  feet  above  low  water  for  a  few 
hours.  This  occurs  only  under  certain  con- 
ditions of  ice,  in  winter,  which  set  the  water 
back. 

The  area  of  the  water  section  of  the  canal 
when  flnally  completed  will  be  5,870  square 
feet.  The  dimensions  below  water  surface  will 
be  1871/2  feet  wide  at  bottom,  265.3  feet  wide 
at  water  surface,  25.93  feet  depth  of  water. 
The  total  excavation  requisite  to  secure  this 
water  section  will  amount  to  7,760,000  cubic 
yards. 

After  some  progress  had  been  made,  it  was 
decided  to  excavate  at  first  a  canal  with  a 
water  section  of  2,574  square  feet,  the  reduc- 
tion being  made  so  as  to  permit  the  develop- 
ment of  a  large  amount  of  power  sooner  than 
could  be  done  if  the  whole  excavation  were 
completed  before  transmission  of  water 
through  the  canal.  The  canal  with  this  reduc- 
ed section  has  been  completed.  The  present 
dimensions  below  water  surface  are:  155.8  feet 
wide  at  bottom:  199.3  feet  wjde  at  water  sur- 
face; 14.5  feet  depth  of  water. 

The  material  excavated  was  largely  alluvial 
deposit.  A  soft  gray  clay,  with  some  sand, 
some  gravel,  some  boulders,  and  with  loam  at 
the  surface,  wag  found  everywhere,  except  at 
the  two  high  ridges.  At  these  the  material 
was  an   indurated  clay  with   gravel   and   large 


boulders.  This  indurated  material  was  very 
difiicult  to  excavate.  Power  and  dynamite 
were  used  freely  In  all  excavations  made 
above  water.  Very  powerful  steam  shovels 
could  not  work  advantageously  until  the  in- 
durated material  was  blasted;  the  conditions 
of  the  locality,  difBculty  in  obtaining  suitable 
dredgers,  and  the  unexpected  failure  of  the 
two  very  large  vacuum  dredgers  hereafter  des- 
cribed, led  to  the  excavation  by  steam  shovels 
and  other  methods  of  dry  removal  for  about 
three-quarters  of  the  total  amount  moved,  and 
only  about  one-quarter  by  dredging  under 
water. 

The  dredgers  used  have  been  of  the  follow- 
ing types: 

Centrifugal  Pump  Dredgers. — The  excava- 
tion made  by  a  rotary  cutter;  the  excavated 
material  forced  to  its  place  of  deposit  through 
long  steel  pipes.  In  one  of  these  dredgers  the 
pipe  was  12  inches  in  diameter,  in  another  it 
was  18  inches  in  diameter. 

Dipper  Dredgers. — The  excavation  made  in 
the  usual  way  by  the  scoop  dipper  with  mov- 
able back;  deposited  in  scows,  and  these  tow- 
ed by  tugs  to  the  place  of  deposit  in  water. 

Vacuum  Pump  Dredgers — The  excavation 
made  by  an  orange-peel  bucket,  deposited  in  a 
hopper  and  transmitted  by  use  of  vacuum 
chamber  through  long  steel  pipes  to  place  of 
deposit.  This  pipe  was  for  these  dredgers  18 
inches  in  diameter. 

The  centrifugal  pump  dredger  with  suction 
and  discharge  pipes  of  1  foot  diameter  was 
built  on  the  ground  where  some  excavation 
had  been  made,  water  was  pumped  to  this  ex- 
cavation after  the  dredger  was  built  so  as  to 
float  it,  and  a  sufficient  supply  of  water  was 
continued  by  pumping  to  allow  the  dredger  to 
work  without  interruption. 

The  hull  is  southern  pine,  65  feet  long;  30 
feet  wide;  6  feet  deep.  The  longitudinal  tim- 
bers on  bottom  are  8x12  inches  and  3  feet 
center  to  center.  The  timbers  on  each  side  of 
the  center  are  double  16x12  inches.  The  side 
uprights  are  6x8  inches  and  3  feet  center  to 
center.  The  whole  is  covered  by  plank  3  inches 
thick.  At  the  front  of  the  hull  is  an  A 
frame  of  timber  12x12  inches,  reinforced  by 
two  steel  1%  inch  rods  to  each  timber.  The 
top  of  this  frame  is  45  feet  high  above  the 
deck.  It  is  anchored  by  two  other  timbers  12x- 
12  inches,  running  from  its  top  back  to  each 
side  of  the  hull  24  feet  from  the  front,  and 
also  by  two  2  inch  rods  from  its  top  to  each 
side  of  the  deck  at  the  middle  of  the  hull.  Six 
feet  above  the  deck  is  a  cross-piece  on  the  A 
frame,  the  center  of  which  supports  the  foot  of 
a  timber  boom  or  frame,  the  other  end  of 
which  is  supported  by  a  wire  cable  from  the 
top  of  the  A  frame.  At  the  end  of  the  boom 
are  three  sheaves,  each  carrying  wire  cable; 
two  of  these  swing  the  dredger  from  side  to 
side,  the  other  raises  and  lowers  the  timber 
frame  which  supports  the  suction  pipe,  the 
cutting  instrument,  and  the  shaft  operating 
this  cutter.  At  the  stern  of  the  hull  are  two 
anchoring  spuds  of  timber,  9x16  Inches  and  40 
feet  long.  These  are  raised  or  lowered  by  cables 
running  through  sheaves  on  a  square  timber 
frame,  and  by  means  of  these  spuds  the  dredg- 
er is  held  in  position  and  is  moved  forward 
or  backward  by  raising  one  spud,  swinging  the 
hull,  dropping  that  spud,  raising  the  other, 
and  swinging  in  the  other  direction. 

The  movable  frame  is  45  feet  long,  made  of 
two  timbers,  each  12x12  inches,  with  space  be- 
tween them  for  the  suction  pipe,  12  inches  in 
diameter.  A  shaft  of  steel  4  inches  in  diame- 
ter is  above  the  suction  pipe.  The  frame  and 
its  appurtenances  is  raised,  lowered,  and  held 
in  position  by  the  cable  from  the  A-frame  pass- 
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ing  through  the  sheave  at  end  of  boom  and 
running  to  the  engine.  The  suction-pipe  and 
the  cutter-shaft  are  jointed  so  as  to  allow  free 
vertical  movement  of  their  supporting  frame. 
The  cutter  is  composed  of  blades  which  radi- 
ate from  the  end  of  the  shaft  and  are  curved 
backward  and  connected  at  their  outer  ends 
by  a  ring  of  metal,  thus  forming  a  skeleton 
basket-shaped  frame.  Zhi  feet  in  diameter  at 
base  and  2  feet  10  inches  deep.  The  shaft 
passes  through  the  center  of  this  cage  and  the 
blades  are  forged  together  and  attached  to 
the  end  of  the  revolving  shaft. 

The  number  of  blades  varies  with  the  char- 
acter of  the  material  excavated,  adhesive  ma- 
terial and  clay  requiring  greater  space  be- 
tween the  blades  than  free  friable  earth  or 
sand.  In  the  soft  clay  excavated  by  this  ma- 
chine a  space  of  about  2%  inches  between  the 
blades   was  found  advisable. 

The  end  of  the  suction  pipe  is  fixed  at  the 
i«ar  or  base  of  this  cutter.  When  the  shaft  and 
cutter  revolve,  the  blades  loosen  and  tut  into 
the  material  against  which  the  cutter  is  held. 
This  disintegrated  material  passes  between  the 
blades  into  the  interior  of  the  basket  and 
thence  directly  into  the  suction  pipe  with  a  vol- 
ume 01  water  ranging  with  the  character  of  ma- 
terial excavated.  This  pipe  goes  directly  to  the 
centrifugal  pump.  This  pump  is  connected  to 
a  separate  compound  condensing  engine  of  125 
horse-power.  It  is  capable  of  operating  against 
a  head  of  60  feet.  It  delivers  the  water  and  ex- 
cavated material  directly  into  the  pipe  which 
passes  out  from  the  stern  of  the  dredger.  This 
pipe  is  of  wrought  iron,  spiral-riveted.  Its 
lengths  are  connected  by  flanges  bolted  together, 
and  at  convenient  intervals  there  are  placed 
sections  of  heavy  rubber  pipe  6  feet  in  length, 
tnus  permitting  all  requisite  changes  of  align- 
ment. The  length  of  the  discharge  pipe  actu- 
ally used  for  this  work  was  generally  1,200  feet. 
The  pump  forced  the  water  and  material 
through  this  and  greater  lengths  of  pipe  with- 
out difficulty.  The  lift  aboVe  the  surface  of  the 
water  in  which  the  dredger  floated  averaged  30 
feet. 

The  Lidgerwood  engine,  which  does  all  the 
work  except  actuating  the  pump,  is  in  the  for- 
ward part  of  the  boat  and  has  a  cylinder  6i^x 
10  inches,  link  motion,  with  six  drums.  One 
drum  raises  and  lowers  the  cutter  and  suction 
pipe;  two  drums  swing  the  boat  from  side  to 
side,  and  two  raise  and  lower  the  anchoring 
spuds.  The  same  engine  turns  the  shaft  of  the 
cutter.  The  boiler  is  of  125  horse-power  and 
supplies  steam  at  a  pressure  of  125  lbs.  Every 
movement  of  the  machinery  is  controlled  by 
one  man,  operating  levers  placed  in  a  house  on 
the  upper  forward  deck  of  the  dredger. 

As  the  cutter  revolves,  the  frame  carrying  it 
and  the  outer  end  of  the  suction  pipe  is  slowly 
moved  sideways,  the  whole  boat  swinging  upon 
one  of  the  anchored  spuds  as  a  pivot,  until  the 
edge  of  the  required  excavation  is  reached. 
The  frame  is  then  lowered  enough  to  cut  anoth- 
er slice  of  material,  and  then  moved  in  the 
other  direction.  This  operation  is  repeated 
until  the  proper  depth  is  attained.  T-hen  the 
dredger  is  moved  backward  tor  another  cutting. 

The  water  with  the  excavated  material  is  de- 
livered at  the  outer  end  of  the  discharge  pipe. 
The  amount  of  material  carried  with  the  water 
varied  from  7  to  30  per  cent.  The  usual  run- 
ning average  of  excavated  material  was  about 
25  per  cent.  The  semi-fluid  mass  was  so  direct- 
ed that  it  spread  over  a  considerable  area  of 
land,  depositing  the  solids  gradually,  the  water 
running  to  one  of  the  rivers  or  at  certain  points 
back  into  the  canal.  When  sufficient  area  was 
provided  so  that  there  was  time  for  precipita- 
tion, the  water  became  quite  clear.     When  it 
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ran  to  the  river  within  a  short  time  it  carried 
with  it  about  214  per  cent,  of  suspended  mate- 
rial. This  dredger  was  not  able  to  excavate  the 
indurated  material  above  described.  It  did  ex- 
cavate successfully  the  soft  clay  and  loam  and 
sand,  separately  or  as  they  occurred  in  combi- 
nation. It  worked  continuously  throughout 
each  season,  except  when  ice  prevented.  Rain 
and  bad  weather  did  not  interfere  with  it.  It 
was  run  22  hours  during  each  24  hours,  except 
on  Sundays.  It  was  served  by  two  sets  of  men, 
each  working  11  hours.  It  excavated  and  deliv- 
ered during  three  seasons  459,800  cubic  yards. 
The  cutting  was  made  to  a  maximum  depth  of 
22  feet  below  the  surface  of  water  in 
which  the  dredger  floated,  and  the  material 
was  raised  an  average  of  30  feet  above  that 
water  and  deposited  an  average  of  1,200  feet 
from  the  dredger,  ihis  dredger  requires  for  its 
operation  one  captain,  one  engineman,  one  oiler, 
one  fireman,  one  foreman  of  deck  hands,  and 
three  men.  The  compensation  of  the  force  at 
the  average  rates  paid  during  the  progress  of 
this  work  amounted  for  each  shift  of  11  hours 
to  $17.95. 

For  each  day  of  22  hours $35.90 

Oil,  waste,  etc.,  for  22  hours 5.00 

Coal,  »  tons  at  $3.  for  22  hours 27,00 

Total  each  22  hours $67.00 

This  amount  includes  the  labor  required  in 
placing  and  taking  care  of  the  discharge  pipe 
as  well  as  in  operating  the  dredger.  The  pay 
of  the  deck  hands,  the  lowest-priced  labor  em- 
ployed on  this  dredger,  was  |1.65  for  the  11 
hours,  or  15  cents  per  hour.  The  above  cost  of 
I6/.90  thus  equals  41.18  days'  pay  of  this  class 
of  labor.  These  laborers  were  selected  as  par- 
tially skilled  men,  the  pay  of  common  unskilled 
labor  being  12%  cents  per  hour,  or  $1,375  per 
day  of  11  hours.  The  price  of  coal  is  more  than 
it  would,  be  in  many  parts  of  the  United  States. 

The  cost  of  this  dredger  was  $40,000.  Interest 
at  4  per  cent,  is  $1,600  per  annum.  The  life  of 
the  dredger  wotild  not  exceed  about  ten  years — 
that  is  to  say,  it  would  not  require  an  expendi- 
ture equal  to  the  original  cost  of  the  dredger 
to  keep  it  in  constantly  good  condition,  and  to 
have  it  in  that  condition  at  the  end  of  ten  years. 
There  must  therefore  be  chargeu  against  the 
work  done  $4,000  per  annum  for  repairs  and  re- 
newals, and  $1,600  per  annum  for  interest. 

In  the  locality  of  this  canal,  and  generally  in 
the  northern  parts  of  the  United  States,  dredg- 
ing can  only  be  done  during  about  eight  months 
of  the  year.  The  annual  cost  for  repairs,  re- 
newals, and  interest  must  in  this  particular  case 
oe  distributed  over  the  actual  working  days, 
say  $26.80  per  working  day.  The  dredger  must 
be  cared  for  during  the  winter  season,  at  a  cost 
which,  distributed  over  the  actual  working  days, 
may  be  charged  at  $1  per  working  day. 

The  total  cost  per  actual  working  day  of  22 
hours  is  thus: 

LalM>r  and  supervision .        $35  90 

Coal  at  $3  per  ton '  '    "      27  00 

Supplies  ........    : : ; ;     g;„(, 

Interest.  re|)airs  and  renewals 26  80 

Care  during   winter '  ]        i'qq 

■I'"f"l .    $9.->.7i) 

As  stated  above,  this  dredger  excavated  dur- 
ing three  seasons  459,800  cubic  yards.  Very 
careful  observations  were  made  of  actual  work- 
ing days  occupied  in  the  excavation  of  218,250 
cubic  yards.  This  amount  was  excavated  and 
discharged  in  194  working  days,  thus  giving  for 
this  large  volume  an  average  of  1,125  cubic 
yards  per  day  of  22  hours. 

The  average  cost  was  thus,  with  allowance 
for  repairs,  renewals,  care  in  winter,  coal,  sup- 
plies, and  labor,  8,507  cents  per  cubic  yard. 

It  will  be  observed  that  if  the  cost  of  labor, 
coal,  and  supplies  alone  was  taken  into  consid- 
eration,   the   resulting   average   cost    would   be 
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6.035  cents  per  cubic  yard.  This  compares  with 
statements  of  cost  of  dredging  which  have  been 
made  with  reference  to  other  works.  The  cost 
of  capital  invested  and  of  repairs  and  renewals 
is  certainly  an  actual  element  of  cost  of  work 
done. 

The  centrifugal  pump  dredger  with  suction 
and  discharge  pipe  of  18  inches  diameter  was 
substantially  of  the  same  construction  as  the 
one  with  12-inch  suction  and  discharge  pipe  al- 
ready described  quite  fully.  All  parts  were  cor- 
respondingly larger.  The  hull  of  this  dredger 
was  that  of  one  of  the  vacuum  dredgers,  herein- 
after referred  to,  which  was  incapable  of  eco- 
nomically working  in  this  material.  The  hull  is 
103  feet  long,  34  feet  wide,  and  10  feet  deep. 
The  vacuum  machinery  and  the  excavating 
bucket  and  all  attachments  were  removed.  A 
centrifugal  pump,  18-inch  suction  and  discharge, 
and  an  engine,  drums,  cutter,  cutter  shaft,  suc- 
tion pipe  and  other  machinery  were  put  in. 

The  mode  of  operating  this  dredger  is  exactly 
the  same  as  the  12-inch  one  already  described. 
It  excavated  similar  material.  It  worked 
through  two  seasons  except  when  ice  prevented. 
It  was  run  22  hours  each  day,  except  Sundays, 
and  was  managed  by  two  sets  of  men,  each 
working  11  hours.  It  excavated  and  delivered 
during  two  seasons  290,780  cubic  yards.  The 
cutting  was  made  to  a  depth  of  22  feet  below 
the  surface  of  the  water  in  which  the  dredger 
floated,  and  the  material  was  raised  an  average 
of  30  feet  above  that. water,  and  deposited  an 
average  of  1,200  feet  from  the  dredger. 

This  dredger  requires  for  its  operation  one 
captain,  one  engineman,  one  oiler,  one  fireman, 
one  spud-tender,  one  foreman  of  deck  hands, 
and  three  men.  The  compensation  of  this  force 
at  the  average  rates  paid  during  the  progress  of 
the  work  amounted  for  each  shift  of  11  hours 
to  $20.95. 

l)r  for  each  da.v  of  22  hours S41  !)0 

oil.  waste,  etc..  for  22  hours. 8  ijO 

Coal.   18  tons  at  .$3,   for  22  hours !      ',4.00 

Total  each  22  hours $103.90 

This  included  placing  and  taking  care  of  the 
discharge  pipe. 

The  cost  of  a  new  dredger  similar  to  this  one 
would  be  $60,000.  Interest  at  4  per  cent,  is 
$2,400  per  annum.  Repairs  and  renewals,  as  ex- 
plained for  the  similar  dredger,  would  be  tor 
this  dredger  $6,000  per  annum.  These  distrib- 
uted over  actual  working  days  would  be  $40.19 
per  working  day.  The  care  during  winter  dis- 
tributed over  the  actual  working  days  cost  $1 
per  day. 

The  total  cost  per  actual  working  day  of  22 
hours  is  thus: 

Labor  and  supervision $41  90 

Coal  at  $3  per  ton ' '  '  .-,4'oo 

Supplies    ;  soy 

Interest,   repairs  and  renewals 40  19 

Care  during  winter l!oo 

Total    $145.e(» 

Careful  observations  show  that  this  dredger 
excavated  and  discharged  246,983  cubic 
yards  in  160  working  days,  thus  giving  an  aver- 
age of  1,543.6  cubic  yards  per  day  of  22  hours, 
'ihe  average  cost  was  thus,  with  allowance  for 
repairs,  renewals,  care  in  winter,  coal,  supplies, 
and  labor,  9,399  cents  per  cubic  yard. 

The  excavation  made  by  dipper  dredgers  and 
delivered  into  scows  at  side  of  dredgers  amounts 
to  525,306  cubic  yards.  One  of  these  dredgers 
has  a  dipper  with  a  capacity  of  2%  cubic  yards. 
The  dipper  has  three  steel  teeth,  about  6x5 
inches.  The  hull  is  85  feet  long,  28  feet  wide 
and  10  feet  deep.  There  are  three  anchoring 
and  supporting  spuds,  each  20  inches  square. 
The  dipper  arm  is  28  feet  long,  of  wood  sheath- 
ed with  steel.  The  material  was  delivered  into 
scows,  each  having  a  dropping  pocket  with  a 
capacity  of  140  cubic  yards.  A  tugboat  took 
these   scows    in   turn    into   the     St.     Lawrence 
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River,  dropping  tlie  excavated  material  in  a  bay 
near  tiie  moutli  of  tlie  canal.  The  distance  to 
whicli  tlie  scows  were  towed  averaged  about 
5,500  feet. 

The  dipper  dredger  worlied  ten  hours  per  day. 
The  tug  and  scows  could  not  be  operated  at 
night.  This  dredger  excavated  to  a  depth  of  20 
feet  below  water  surface. 

The  cost  of  operating  this  dredger,  including 
the  crew  of  dredger,  tug  and  scows,  coal,  sup- 
plies, etc.,  was  for  each  day  of  ten  hours 
$3M.5K. 

The  cost  of  dredger,  tug,  and  two  scows  is 
$43,000.  Interest  at  4  per  cent,  is  ?1,720  per 
annum.  One-tenth  cost  for  repairs  and  renewals 
is  $4,300  per  annum.  These  distributed  over 
actual  working  days  would  be  $28.80  per  worit- 
ing  day.  Care  during  winter  months,  distrib- 
uted over  working  days,  $1  per  day.  The  total 
cost  per  actual  working  day  of  ten  hours  is 
thus: 

Labor,  supervision,    coal  auU  supijlies $30.36 

Interest,  repairs  and  renewals 28.80 

Care  during  winter 1.00 

Total    $60.36 

This  dredger  excavated,  delivered  into  scows, 
and  deposited  in  the  river  138,001  cubic  yards 
in  183  days  of  10  hours,  thus  giving  an  average 
of  754.1  cubic  yards  per  day  of  10  hours.  The 
average  cost  was  thus,  with  allowance  for  re- 
pairs, renewals,  care  in  winter,  coal,  supplies, 
and  labor,  both  for  dredger,  scows,  and  towing 
tugs,  8.004  cents  per  cubic  yard. 

'ihis  excavation  was  in  indurated  material, 
as  described  above.  Neither  the  centrifugal 
pump  dredgers  nor  the  orange-peel  bucket 
dredgers  referred  to  below  could  excavate  this 
material. 

Another  larger  and  heavier  dipper  dredger 
worked  during  one  season.  This  has  a  dipper 
with  a  capacity  of  6  cubic  yards,  with  which  it 
excavated  the  indurated  material,  depositing  It 
into  scows  in  the  same  manner  as  the  dredger 
last  above  described.  The  location  of  its  work- 
ing was  sucli  as  to  make  it  impracticable  to 
keep  an  account  of  the  amount  of  material 
moved  by  it  during  sufficiently  prolonged  peri- 
ods to  warrant  an  exact  statement  and  com- 
parison with  the  figures  of  cost  of  the  other 
dredgers  above  given.  While  the  amount  per 
day  excavated  by  this  large  dredger  was  greater, 
tne  cost  per  cubic  yard  was  about  the  same  as 
that  shown  by  the  smaller  dipper  dredger  as 
given  directly  above. 

Another  dipper  dredger,  with  a  scoop  of  IV2 
cubic  yards  capacity,  worked  during  one  season. 
It  was  quite  similar  to  the  one  with  the  dipper 
of  2  cubic  yards  capacity,  and  the  cost  of  ex- 
cavating and  depositing  material  by  it  was  the 
same  as  stated  above. 

Soon  after  the  beginning  of  the  work  on  this 
canal,  two  large  dredging  machines  were  built 
at  Buffalo,  and  brought  by  water  to  the  canal. 
The  designers  of  these  machines  expected  that 
they  would  give  effective  and  economical  3e- 
sults,  both  in  the  indurated  and  in  the  softer 
material.  The  two  machines  were  of  exactly 
the  same  design  and  construction. 

The  hull  is  103  feet  long,  34  feet  wide,  and  10 
feet  deep.  There  are  two  decks,  the  upper  one 
having  sleeping  and  living  rooms  for  the  cap- 
tain and  all  hands.  All  parts  of  the  hull  and 
upper  works  are  strongly  braced  with  heavy 
timbers  and  steel  rods.  The  dredger  is  provided 
with  large  water  tanks  and  coal  hoppers.  There 
are  three  anchoring  spuds — two  forward  and 
one  near  astern.  These  are  operated  by  an  in- 
dependent double-drum  engine.  There  are  two 
marine  boilers,  each  of  150  horse-power,  sup- 
plied with  water  by  tv/o  Blake  pumps.  Two 
steel  vacuum  chambers  are  near  the  center  of 
the  boat,  each  cylindrical,  5  feet  in  diameter, 
19  feet  high.    There  is  a  hopper  attached  to  the 
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bow  of  the  dredger,  40  feet  long,  12  feet  wide, 
built  of  I-beams  covered  with  %-inch  steel. 

The  bottom  of  the  hopper  slopes  to  the  center 
of  the  boat.  A  suction  pipe,  18  inches  in  di- 
ameter, runs  Irom  the  center  of  the  hopper  into 
and  close  to  the  bottom  of  the  hull,  backward 
35  feet,  where  it  connects  by  a  Y  to  two  pipes, 
also  18  inches  in  diameter,  going  to  the  two 
vacuum  cnambers.  Prom  each  of  these  an  18- 
inch  pipe  leads  aft  to  a  Y,  whence  an  18-inch 
discharge  pipe  passes  out  from  the  stern  of  the 
boat.  There  are  four  18-inch  valves,  one  in 
each  branch  of  each  Y.  These  valves  are  sep- 
arately operated  by  steam  pistons  controlled  at 
the  pilot-house.  In  the  hopper  at  the  entrance 
to  the  suction  pipe  is  a  cutter  with  four  2%- 
inch  blades.  This  cutter  is  run  by  a  separate 
double-cylinder  engine.  A  high-pressure  Blake 
pump,  10-inch  suction  and  8-inch  discharge, 
supplies  water  to  the  hopper. 

A  heavy  A  frame,  2C  feet  from  the  bow,  car- 
ries a  cable  passing  from  the  engine  drum  to 
the  outer  end  of  a  boom  40  feet  long.  This 
frame  also  carries  the  cables  for  operating  the 
dredger  bucket.  This  bucket  is  suspended  from 
two  sheaves,  30  inches  in  diameter,  near  the 
end  of  the  boom.  The  bucket  has  a  capacity  of 
four  cubic  yards.  It  is  of  the  form  known  as 
the  Hayward  orange-peel  type,  so-called  from 
its  resemblance  to  the  peel  of  an  orange  when 
cut  into  quarter  pieces.  It  has  four  triangular 
curved  blades,  which,  when  closed,  form  a  tight 
semi-spherical  bowl.  When  open  the  blades  re- 
semble sharp  spades,  and  are  ho  adjusted  to 
steel  arms,  connecting  rods  and  cables,  that  the 
maximum  downward  digging  effect  is  produced 
with  but  slight  tendency  to  lift  the  bucket  until 
closed.  The  dredging  is  done  by  the  main  en- 
gine placed  at  the  back  of  the  pilot  house. 
This  has  cylinders  14x18  inches  and  two  drums 
30  inches  in  diameter  carrying  the  hoisting 
cables. 

A  4-inch  high-pressure  Blake  ^mp  supplies 
water  to  the  vacuum  chambers  and  is  regulated 
by  pressure  valves,  so  that  it  will  stop  acting 
when  the  chambers  have  the  requisite  pressure. 
A  direct  current  generator  supplies  electric 
light. 

All  machinery  is  controlled  by  levers  placed 
in  the  pilot  house  at  the  bow  of  the  boat. 

The  dredging  is  done  by  the  orange-peel 
bucket  in  the  ordinary  manner.  This  lifts  the 
material  from  the  bottom  or  sides  of  the  exca- 
vation and  drops  it  into  the  hopper,  which  is 
supplied  with  water  by  the  large  pump.  The 
cutter  is  revolving  in  order  to  disintegrate  the 
mass  of  excavateu  material.  Steam  is  turned 
into  one  of  the  vacuum  chambers,  and  then  cold 
water  is  pumped  in  ihrough  a  spray,  condensing 
the  steam  and  forming  a  vacuum.  The  forward 
valve  is  then  opened  and  the  water  and  exca- 
vated material  drawn  from  the  hopper  into  the 
chamber.  The  valve  is  then  closed,  the  rear 
valve  opened,  steam  turned  into  the  chamber, 
forcing  the  water  and  excavated  material  into 
and  through  the  discharge  pipe.  While  one 
vacuum  chamber  is  discharging  the  other 
should  be  filling,  their  work  alternating  and  the 
discharge  made  practically  continuous. 

An  orange-peel  bucket  with  a  capacity  of  one 
cubic  yard  had  been  successfully  operated  in 
excavating  the  soft  clay  from  the  canal  near  the 
Grasse  River.  This  was  supported  on  a  mov- 
able platform  on  land.  The  clay  was  wet  but 
not  under  water.  It  was  expected  that  this 
large  floating  dredger  would  be  more  advanta- 
geous. It  was  found,  however,  that  this  large 
bucket  was  quite  incapable  of  excavating  the 
indurated  material.  It  could  not  move  sufficient 
to  pay  for  its  maintenance.  It  could  excavate 
the  softer  material;  but  the  hopper,  the  cutter 
and  the  vacuum  method  of  transmission  failed 
to  transport  the  material    with    economy.     It 
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formed  into  balls  and  lumps  in  the  hopper  and 
did  not  flow  with  the  water  as  suspended  ma- 
terial but  rather  as  small  separate  masses  car- 
ried through  the  pipes.  The  steam  capacity, 
though  large,  was  not  sufficient  to  operate  the 
vacuums  alternately  with  continuity,  and  thus, 
instead  of  a  steady  flow  through  the  discharge 
pipe,  there  was  an  intermittent  series  of  im- 
pulses. The  attempt  to  use  these  vacuum 
orange-peel  dredgers  for  this  excavation  was 
abandoned,  and  one  of  them  was  rebuilt  as  the 
centrifugal  pump  dredger  with  18-lnch  dis- 
charge pipe,  described  above.  The  other  vac- 
uum dredger  was  sent  to  the  vicinity  of  New 
York,  and  is  working  in  material  quite  different 
from  any  encountered  in  the  canal. 

No  ladder  of  continuous  scoop  dredgers  were 
used  on  this  work.  Experience  on  the  St.  Law- 
rence River  not  very  far  from  this  locality  had 
shown  good  results  from  such  dredgers,  and  it 
is  regretted  by  the  writer  that  the  contractors 
did  not  place  at  least  one  such  in  operation. 

Summarizing  the  statements  above  made: 
The  total  amount  excavated  by  dredgers  in  this 
canal  was  1,436,000  cubic  yards.  There  were 
in  addition  excavated  by  other  means  4,433,000 
cubic  yards. 

The  vacuum  pump  dredgers  with  orange-peel 
buckets  and  pipe  transmission  lines  were  not 
serviceable  in  excavating  and  transmitting 
either  the  indurated  or  the  softer  material. 

The  centrifugal  pump  dredger  excavating  by 
revolving  cutter  to  depths  under  water  not  ex- 
ceeding 22  feet,  lifting  the  material  to  a  height 
of  30  feet  above  water  and  depositing  it  through 
a  pipe  of  12  inches  diameter,  1,200  feet  distant 
from  the  canal,  could  not  excavate  the  in- 
durated material  but  worked  with  success  in 
the  softer  material.  It  excavated  and  deposited 
in  three  seasons  459,800  cubic  yards  of  this  ma- 
terial at  an  average  cost  of  8.507  cents  per  cubic 
yard,  this  cost  including  labor,  supplies,  coal, 
repairs,  renewals  and  care  during  the  winter 
seasons. 

The  centrifugal  pump  dredger,  generally 
similar  to  the  one  last  mentioned  but  with  a 
discharge  pipe  18  inches  in  diameter,  working 
in  the  softer  material,  excavated  and  deposited 
in  two  seasons  290,780  cubic  yards  at  an  aver- 
age cost  of  9.399  cents  per  cubic  yard.  The  cen- 
trifugal pump  dredgers  worked  22  hours  of  each 
24  hours. 

The  dipper  dredgers  excavated  during  three 
seasons  525,306  cubic  yards.  This  was  in- 
durated material.  It  was  deposited  in  scows 
and  towed  by  tugs  and  deposited  in  water  about 
5,500  feet  from  the  dredgers.  One  of  these 
dredgers  with  a  dipper  of  2%  cubic  yards  Ca- 
pacity, working  10  hours  each  day  and  excavat- 
ing to  a  depth  of  20  feet  below  the  water  sur- 
face, I'ifted  and  delivered  138,001  cubic  yards  in 
183  working  days  of  10  hours,  at  an  average 
cost  of  8.004  cents  per  cubic  yard,  this  cost  in- 
cluding labor,  supplies,  coal,  repairs,  renewals 
and  care  in  winter,  for  the  dredger,  scows  and 
tug  for  towing. 

Coal  is  included  in  these  statements  at  a  cost 
of  $3  per  ton;  the  modification  for  a  different 
price  of  coal  can  be  readily  found. 

In  latitudes  where  dredging  can  be  done  dur- 
ing all  seasons  of  the  year  the  modification  re- 
quired can  be  easily  made  from  the  data  above 
given;  the  cost  per  unit  will  be  reduced  pro- 
vided also  there  is  continuous  work  for  the 
dredger  throughout  the  year. 


The  Noted  Burr  Bridge  at  Harrlsburg,  one 
of  the  oldest  in  the  country,  is  to  be  torn  down. 
The  piers  were  begun  in  1812  and  the  first 
vehicle  passed  over  it  in  1816.  In  1846  It  was 
partly  wrecked  by  a  flood  and  In  1866  by  fire. 
It  was  originally  built  from  Theodore  Burr's 
designs  at  a  cost  of  $192,000. 
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Reconstruction  of  the  Lake  Winnibij[oshish  Dam. 


Two  very  interesting  types  of  movable  weirs 
were  constructed  during  1900  by  the  Corps  of 
Engineers,  U.  S.  A.,  in  carrying  out  the  plans 
for  the  reconstruction  of  the  dams  at  the  head- 
waters of  the  Mississippi  River.  They  are  de- 
scribed in  the  report  of  Captain  H.  M.  Chitten- 
den, which  forms  a  part  of  the  report  of  the 
Chief  of  Engineers  for  the  year  1900,  and  the 
following  account  of  the  worli  has  been  pre- 
pared from  the  description  there  given: 

The  Lake  Winnibigoshish  reservoir  was  com- 
pleted in  18S4  at  a  cost  of  $238,000.  The  dams 
consisted  of  2.546  linear  feet  of  low  dikes,  1,009 
linear  teet  of  embankment  20  feet  high  above 
low  water,  and  172  linear  feet  of  Norway  and 
white  pine  timber  cribwork  filled  with  granite 
bowlders.  The  controlling  works  were  in  the 
latter  structure.  The  dikes  were  built  of  fine 
sand  and  sodded  and  were  10  feet  wide  on  top, 
having  a  slope  on  the  lake  side  2  horizontal  to 
1  vertical,  on  the  lower  side  1\^  to  1,  height 
4.8  feet  above  flowage  line.  The  embankments 
at  each  end  of  cribwork  were  also  of  sand,  but 
contained  a  center  core  of  puddled  clay  in 
which  was  embedded  a  6-inch  timber  diaphragm. 
Top  width  of  embankment,  10  feet;  slopes  2 
to  1.  The  upstream  slope  was  covered  with 
a  4-inch  layer  of  clay  and  12  inches  of  bowl- 
ders, riprap  size.  The  embankments  were  car- 
ried 6 14  feet  above  flowage. 

The  timbered  portions  of  dam  containing  the 
controlling  works  rested  on  a  pile  foundation 
driven  in  clay.  The  foundation  measured  172 
feet  long  by  191  feet  6  inches  wide,  thus  giving 
a  wide  apron.  In  cross  section  the  timber  dam 
had  a  vertical  upstream  face  19  feet  high,  top 
16  feet  wide,  then  a  vertical  drop  of  9  feet,  a 
horizontal  step  of  12  feet,  and  another  vertical 
face  11  feet  9  inches  high.  The  elevation  of  the 
upstream  apron  was  1  foot  9  inches  higher  than 
the  downstream  one;  width  of  upstream  apron 
49  feet,  base  of  dam  28  feet,  width  of  down- 
stream apron  114  feet  and  6  inches,  making  191 
feet  and  6  inches  width  of  foundation.  The  up- 
stream apron  was  placed  4.8  feet  below  low 
water  in  I^ke  Winnibigoshish.  There  were 
twenty-five  sluices  in  the  dam — twenty-four 
covered  and  one  open  for  logs.  Twenty-three 
of  the  covered  sluices  were  4  feet  wide  by  5 
feet  high,  and  one  was  4  feet  6  inches  wide  by 

5  feet  high.  The  tops  of  the  covered  sluices 
were  0,2  foot  above  low  water  in  lake  and 
closed  by  ordinary  sliding  gates.  The  log  sluice 
was  5  feet  6  inches  wide  and  closed  by  stop 
planks. 

By  1898,  after  fourteen  years'  service,  the 
Norway  pine  in  the  cribwork  had  become  so 
rotten  that  the  timber  dam  became  unsafe.  The 
general  deficiency  act  approved  July  7,  1898, 
authorized  the  renewal  of  the  reservoir  dams, 
and  the  river  and  harbor  act  approved  March 
3.  1899.  made  an  appropriation  for  the  renewal 
of  the  Lake  Winnibigoshish  and  Leech  Lake 
dams.  The  reconstruction  of  the  former  was 
commenced  in  the  spring  of  1899  and  completed 
in  the  fall  of  1900.  The  new  structure  has  been 
built  on  the  old  foundation,  which  was  in  ex- 
cellent condition,  but  was  strengthened  by  ad- 
ditional piles  and  lengthened  about  314  feet. 
The  superstructure  consists  of  two  concrete 
abutments,  five  concrete  piers,  five  steel  Tain- 
ter  gates  and  one  wooden  reversed  Parker  bear 
trap  gate.     Four  piers  are  11   feet  by  37  feet 

6  Inches  in  plan,  and  the  other  is  12  feet  5 
inches  by  101  feet  6  inches.  The  abutments  are 
187  feet  6  inches  long. 

The  concrete  was  made  of  Saylor's  Portland 
cement,  very  fine  sand,  and  crushed  granite 
bowlders,  mixed  by  power  in  a  4-foot  cubical 
box  mixer,  In  proportion  of  1:3:6.  Ninety-seven 
per  cent,  of  the  sand  passed  a  No.  50  sieve  and 


33  per  cent,  a  No.  80  sieve.  Ail  the  stone  was 
taken  at  a  nominal  e.xpense  from  the  old  dam 
and  from  the  dike.  The  stone  was  crushed 
with  a  jaw  crusher  and  the  entire  product  run 
to  the  mixer  without  being  screened.  The 
crushed  material  varied  in  size  from  dust  and 
sand  to  tlat  spawls  4  to  5  inches  square.  In 
adding  sand  to  the  mix  allowance  was  made 
for  the  dust  and  sand  in  the  crushed  stone. 
From  three  to  eight  small  boulders  were  placed 
in  each  batch  before  going  to  mixer.  The  total 
amount  of  concrete  laid  was  4,444  cubic  yards, 
at  a  cost  of  |10.72  per  yard.  Had  the  same 
price  been  paid  for  the  rock  as  was  paid  for 
that  used  to  replace  the  rock  removed  from  the 
dike,  the  cost  of  the  concrete  would  have  been 
about  |13. 

The  concrete  forms  were  lined  with  No.  8 
iron.  All  concrete  was  laid  wet  and  quaky  and 
rammed  or  worked  with  40-pound  rammers. 
The  faces  of  the  blocks  are  smooth,  uniform  in 
color,  and  present  a  fine  appearance.  The  con- 
crete is  hard  and  tough.  The  sides  of  the 
sluices  where  the  gates  rub  are  lined  with  cast- 
iron  plates  that  were  adjusted  to  true  planes 
after  the  walls  were  laid.  The  blocks  of  con- 
crete were  limited  to  12  feet  in  length;  adjoin- 
ing blocks  were  doweled  together.  No  effort 
was  made  to  complete  a  block  in  one  working 
day,  and  the  horizontal  planes  between  succes- 
sive days'  work  were  washed  with  cement  grout 
and  bonded  together  by  bowlders  half  embed- 
ded in  each. 

The  dam  is  situated  near  the  outlet  of  a  large 
inland  lake,  and  when  the  water  is  high  the 
lake  extends  to  the  dam.  To  avoid  the  injury 
that  would  be  occasioned  by  the  thrust  of  ice 
during  those  winters  when  the  water  in  the 
reservoir  was  at  a  high  stage,  an  expedient  has 
been  adopted  to  prevent  thick  ice  forming 
above  the  dam.  Slots  for  stop  plank  were  pro- 
vided in  the  abutments  and  piers  close  to  the 
upstream  faces.  During  the  winter  months  the 
gates  are  kept  open,  but  the  sluices  are  closed 
with  stop  planks,  except  for  a  thin  sheet  of 
water  that  is  allowed  to  escape  over  the  top 
plank.  This  prevents  the  formation  of  thick 
ice. 

The  Tainter  gates  are  of  steel  sheathed  with 
3  inches  of  oak.  Each  gate  has  five  sets  of 
radial  arms,  with  six  arms  in  each  set,  all  se- 
curely riveted  to  a  built-up  steel  axle  having 
cast-steel  trunnions  that  revolve  in  cast-iron 
journal  boxes  anchored  to  the  concrete.  The 
gates  are  counterweighted  with  concrete 
weights  hung  by  chains  fastened  to  each  end  of 
the  gates,  which  pass  over  four  sheaves  sup- 
ported by  steel  framework.  The  hoisting  gears 
are  double-purchase  winches  winding  a  five- 
eighths  inch  chain,  this  arrangement  being  sep- 
arate from  the  counterweight  mechanism.  One 
man  can  hoist  or  lower  a  gate,  but  as  the  dam 
tender  has  an  assistant,  it  is  usual  for  two  men 
to  work  together. 

The  principal  dimensions  of  the  gate  are: 
width,  14  feet;  height  above  upper  floor,  19V4 
feet;  radius,  24  feet;  diameter  of  trunnion,  10 
inches;  length  of  journal  bearing,  12  inches; 
vertical  distance  of  axle  above  upper  floor,  12% 
feet. 

The  gate  in  the  log  sluice  is  a  wooden  re- 
versed Parker  bear-trap  with  forged  steel 
hinges.  The  X-leaf  is  made  of  12xl2-inch  Ore- 
gon fir;  the  Z-leaf  of  6x1 2-inch  oak;  the  Y-leaf 
of  20xl2-inch  Oregon  flr,  and  the  idler  leaf  of 
9xl2-inch  Oregon  flr.  The  rise  of  the  Y-leaf  is 
limited  by  twenty-four  1%-inch  stud  chains. 
The  dimensions  of  this  gate  are  as  follows: 
length  of  crest,  12  feet;  horizontal  distance  be- 
tween base  hinges,  5.5  feet;  vertical  height  be- 
tween base  hinges,  1  foot  9  inches;  horizontal 
distance  between  hinges  on  X-Ieaf  with  the  gate 
lowered,  22  feet;   horizontal  distance  between 


hinges  on  Y-leaf,  36  feet  10  inches;  rise,  15  feet 
2  inches. 

Although  the  gate  is  loaded  with  protecting 
plates  of  strap  iron  and  railroad  rails,  it  is  sen- 
sitive and  responds  quickly  to  any  movement 
of  the  valve.  The  lowest  head  at  the  dam  since 
completion  of  the  gate  has  been  23  inches;  it 
was  sufficient  to  raise  the  gate,  but  the  least 
head  required  is  not  known.  The  gate  works 
well,  coming  to  its  final  upward  position  easily 
and  without  a  jar  or  jerk. 

The  concrete  conduit  for  leading  the  water 
to  the  valve  and  for  discharging  the  water  when 
the  gate  is  to  be  lowered  is  3  feet  6  inches 
square,  and  built  in  the  long  pier  beside  the 
gate.  The  valve,  which  is  of  cast  iron,  is  semi- 
cylindrical  in  shape,  with  its  axis  vertical,  so 
that  when  turned  so  as  to  just  allow  the  water 
to  enter  the  bear  trap  the  exit  for  the  water 
from  the  trap  has  begun  to  close,  and  when  the 
exit  is  entirely  closed  the  entrance  is  entirely 
open,  thus  allowing  the  total  head  to  act  in 
raising  the  gate.  The  valve  is  very  much  like 
one  of  the  Tainter  gates  placed  on  end.  The 
diameter  of  the  valve  is  8  feet,  and  its  height, 
or  length  of  axis,  is  3  feet  8  inches.  It  has 
been  found  to  work  very  well,  being  turned  by 
a  worm  and  wheel  gear  placed  on  top  of  the 
pier.  A  slight  pressure  on  the  hand  wheel  suf- 
fices to  turn  it,  and  by  adjusting  the  position 
of  the  valve  the  bear  trap  can  be  held  in  any 
desired  position  within  its  range  of  motion, 
thus  giving  an  easy  and  complete  control  of  the 
discharge. 

After  having  been  in  service  for  nearly  a 
month,  and  having  been  operated  many  times, 
a  few  minor  defects  became  apparent  in  the 
details  of  the  bear-trap  gate,  which  it  was 
deemed  advisable  to  correct.  Accordingly,  the 
area  occupied  by  the  gate  was  surrounded  by 
a  bulkhead  and  pumped  dry.  The  observed  de- 
fects were  then  removed,  and  since  that  time 
the  gate  has  worked  admirably. 

The  various  operations  connected  with  the 
reconstruction  of  this  dam  were  carried  on  in 
the  following  order:  After  clearing  away  the 
old  dam  and  preparing  the  foundation  the  con- 
crete work  was  begun.  When  the  concrete  por- 
tions of  the  structure  were  finished,  work  was 
begun  dismantling  the  derrick  and  plant  for 
storage  or  removal  to  the  Leech  Lake  dam, 
which  was  also  being  reconstructed  at  that 
time.  The  Tainter  gates  and  also  the  log 
sluice  gate  were  then  put  in  place,  and  in  the 
last  of  August,  1900,  pumping  was  stopped  and 
the  cofferdam  allowed  to  fill.  At  the  same  time 
the  pulling  up  of  the  sheet  piling  of  the  coffer- 
dam was  begun,  the  object  being  to  run  the 
water  through  the  new  dam  as  soon  as  possible 
in  order  to  permit  the  closing  of  the  cut  through 
the  dike,  through  which  the  Mississippi  River 
flowed  during  the  reconstruction.  Timber  tres- 
tles were  placed  in  the  Tainter  gate  openings 
to  support  the  gates  during  erection,  and  at  the 
same  time  permit  the  passage  of  water.  The 
erection  of  the  gates  began  toward  the  last  of 
September,  and  the  steel  work  went  together 
without  trouble,  very  little  drifting  being  neces- 
sary. 

The  dike  through  which  the  temporary  cut 
was  made  for  the  river  to  flow  through  is  20 
feet  high  al)ove  low  water  in  the  lake  with 
slopes  of  1  on  2.  There  is  a  wooden  diaphragm 
of  6-inch  sheeting  reaching  just  above  the  flow- 
age  line  and  surrounded  by  a  well-compacted 
clay  puddle  wall  about  14  feet  wide  at  the  base 
and  5  feet  wide  at  the  top.  This  timber  dia- 
phragm is  very  well  preserved  by  the  clay. 
The  cut  through  the  dike  was  100  feet  wide  at 
the  water  surface,  and  over  6,500  cubic  yards 
of  sand  and  clay  were  used  in  filling. 

The  construction  of  the  concrete  counter- 
weights for  the  Tainter  gates  was  the  last  work 
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performed  during  1900,  and  the  weather  had 
grown  so  cold  by  that  time  that  the  recesses 
between  the  piers  were  roofed  over  and  the 
inclosiire  kept  warm  by  stoves.  All  work  on 
the  reconstruction  of  the  dam  ceased  about 
December  1,  and  there  still  remained  to  be 
done  in  the  spring  of  1901  the  installation  of 
the  cranes  for  raising  the  stop  planks,  some 
minor  work  upon  the  gate  hoisting  machinery, 
and  the  building  of  booms  to  protect  the  dike 
from  waves.  This  work  was  started  with  a 
small  crew  on  May  14. 

The  cost  of  the  reconstruction  of  the  Lake 
Winniblgoshish  dam,  exclusive  of  superintend- 
ence, office  expenses  and  repairs  to  the  wagon 
road  between  the  dam  and  the  nearest  railway 
station  (11  miles  distant)  is  itemized  as  fol- 
lows: Buildings,  including  cement  house, 
$5,304.91;  plant,  $9,162.95;  cofferdams,  $16,- 
301.40;  embankments,  $10,380.42;  repairs  to  old 
foundation,  $23,213.29;  concrete  at  $10.72  per 
cubic  yard,  $47,664.21;   five  Tainter  gates   and 
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bankments  were  in  flrst-class  condition.  The 
timber  diaphragm  in  the  puddled  clay  core  was 
remarkably  well  preserved. 

As  supplementary  to  the  preceding  descrip- 
tion It  may  be  of  interest  to  give  a  brief  history 
of  what  is  known  as  the  bear-trap  gate  or  dam. 
The  first  to  bear  this  name  was  built  in  1819  by 
Josiah  White  on  the  Lehigh  River  in  Pennsyl- 
vania, as  a  means  for  the  improvement  of  navi- 
gation in  the  interests  of  the  Lehigh  Navigation 
Company.  The  following  quotation  from  the 
"History  of  Lehigh  and  Carbon  Counties,  Penn- 
sylvania," by  Alfred  Mathews  and  Austin  N, 
Hungerford  explains  the  situation: 

"They  [Josiah  White  and  Erskine  Hazard] 
found  that  they  had  been  misinformed  in  regard 
to  the  lowest  point  reached  by  the  river,  and 
that  the  natural  flow  of  the  Lehigh  was  insuf- 
ficient to  give  18  inches  and  a  width  of  25  feet 
as  was  required  by  law,  and  hence  they  were 
obliged  to  resort  to  the  plan  of  prod\icing  arti- 
ficial   freshets.     For    this    purpose    a    peculiar 
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nient  of  our  internal  waterways  on  a  large  scale 
was  not  undertaken  until  after  the  French  had 
made  an  unfortunate  construction  of  one  on  the 
River  Marne,  and  forthwith  condemned  it.  The 
experience  in  France  was  widely  published  and 
served  to  prejudice  our  own  engineers. 

In  1862,  Mr.  John  Du  Bois,  of  Williarasport, 
Pa.,  patented  a  modification  of  White's  design. 
Mr.  Du  Bois'  gate  was  followed  in  France  in 
1870  by  a  device  of  M.  Carro.  Neither  of  these 
alterations  were  improvements  on  the  proto- 
type. In  an  attempt  to  improve  on  the  old 
bear-trap,  Hon.  Felix  R.  Brunot,  of  Allegheny, 
Pa.,  patented  in  1867  a  "sluice  gate  for  dams 
and  locks." 

Mr.  Ashbel  Welch,  the  twelfth  president  of 
the  American  Society  of  Civil  Engineers,  was 
one  of  the  first  engineers  to  place  confidence 
in  the  structure,  and  the  next  well-known  engi- 
neers to  look  with  favor  upon  the  bear-trap 
were  a  board  of  United  States  officers,  who  in 
1883-4  recommended  its  adoption  at  the  Beatty- 
ville  dam  on  the  Kentucky  River.  Here  two 
gates,  each  60  feet  long,  were  built  in  188G.  In 
1888-9  a  drift  pass  52  feet  wide  in  the  Davis 
Island  dam  on  the  Ohio  River  was  closed  by  a 
bear-trap,  and  was  in  constant  use  after  that 
time. 

No  positive  advancement  was  made  over  Mr. 
White's  pattern  until  1887,  when  Thomas 
Parker,  of  Menomonie,  Wis.,  received  a  patent 
for  the  Improvement  that  marks  an  era  in  the 
development  of  bear-trap  gates.  Mr.  Parker 
sought  to  minimize  the  two  chief  defects  of  the 
old  form,  which  were  friction  between  the  two 
leaves  and  the  inability  to  construct  a  high  dam 
upon  a  short  base. 

In    1890   appeared    the   device   of  Robert   A. 
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1'i.A.N  OF  Gates,  Winnibioosuisu  Dam. 


Transverse  Section  ok  One  of  the  Tainteb  Gates. 


one  bear-trap  gate,  $27,053.60;  piers  and  booms 
above  dam  and  embankment,  $5,029.41;  making 
a  total  expenditure  up  to  the  end  of  1900  of 
$144,110.19. 

In  addition  to  above,  but  not  included  in  the 
cost  of  reconstruction,  the  upstream  slope  of 
the  embankment  has  been  re-covered.  The  12 
inches  of  riprap  stone  did  not  protect  it  against 
wash  and  scour  by  rain  and  wave  action.  The 
interstices  between  the  stones  appeared  to  be 
too  large,  and  it  was  thought  best  to  place  next 
to  the  4-inch  layer  of  clay  6  inches  of  broken 
stone  and  then  a  layer  of  bowlders  16  inches 
thick  at  the  bottom  of  the  slope,  tapering  to 
4  inches  at  the  top  of  the  embankment.  A 
further  protection  against  wave  action  was  pro- 
vided by  a  floating  timber  boom  14  inches  deep 
by  54  inches  wide,  supported  by  piles  driven 
into  the  overflowed  bottom  lands  a  short  dis- 
tance above  the  toe  of  the  embankment.  With 
the   exception   of  the  slope  covering,   the   em- 


sluice  was  needed,  and  Josiah  White  devoted 
himself  for  several  weeks  to  the  work  of  con- 
structing one,  finally  producing  what  came  to 
))e  known  as  the  'bear-trap.'  He  built  a  minia- 
ture experimental  sluice  in  Mauch  Chunk 
Creek,  and  the  name  'bear-trap'  was  given  to  it 
by  the  workmen  who  were  annoyed  by  the  curi- 
ous as  to  what  they  were  making. 

"During  the  year  1819,  twelve  of  these  dams 
and  locks  were  built  and  the  managers  fully 
proved  their  ability  to  send  to  the  market,  by 
the  artificial  navigation,  such  a  regular  supply 
of  coal  as  would  supply  the  demand." 

In  the  "Journal"  of  the  Association  of  Engi- 
neering Societies  for  June  1896,  there  was 
given  a  complete  history  of  the  bear-trap  dam, 
including  the  analyses  of  the  later  forms,  from 
which  the  following  extracts  have  been  taken: 

The  design  of  the  bear-trap  did  not  receive 
from  American  engineers  the  support  that  it 
was  entitled  to,  perhaps  because  the  develop- 


Lang,  of  Eau  Claire,  Wis.,  in  which  he  substi- 
tuted chains  and  rods  for  the  upper  one  of 
Parker's  folding  leaves,  and  converted  the  idler 
into  a  functional  part  of  the  weir.  This,  how- 
ever, is  thought  by  some  to  be  a  retrograde 
step,  as  introducing  more  friction.  Major  Mar- 
shall had  studied  the  same  idea  previously. 

Horace  Harding,  U.  S.  Assistant  Engineer  in 
the  Mobile  district,  planned  a  reversed  Parker, 
minus  the  idler,  for  a  lock  gate  in  1892.  Since 
then  several  have  independently  proposed  the 
same  change.  In  1892,  H.  M.  Chittenden  and 
A.  O.  Powell,  of  the  U.  S.  engineer  corps,  were 
detailed  to  investigate  the  subject  of  the  forces 
brought  to  bear  on  the  gate,  and  their  two 
analyses  are  given  in  the  issue  of  the  "Journal" 
of  the  Asociation  of  Engineering  Societies  from 
which  this  history  has  been  prepared.  Later 
developments  of  the  bear-type  are  more  or  less 
well  known  to  engineers,  and  will  therefore  not 
be  given  here. 
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Belation  Between   Macadam  Roads  end  Electric 

Stieet  Railways. 

A  paper  read  at  tlie  Tbird  Annual  Good  Koads  Con- 
vention at  Albany  by  Edward  1'.  Nortb,  M.  Am.  ijoc. 
C.   E. 


No  one  can  look  at  the  returns  of  the  last 

census  without  concern  for  the   future  of  our 

rural  districts,  and  consequently  on  the  future 

of  this  State.     The  rewards  offered  to  ambition 

in  22  counties  in  this  State  have  in  the  past  ten 

years  grown  relatively,  if  not  absolutely,  less, 

and  they  are  being  depopulated.     The  list  of 

those  counties,  with  their  population   in   19UU 

and  the  loss  since  18»0,  is  given  as  follows: 

Popula-  Lioss 

tlon  In  since 

Conntles.  lUOO.  1890. 

Allegheny    41,510  1,739 

C'bi^uaogo     '.  ■  .  36,5tf8  1,208 

Columbia    48,211  2,S»«1 

Cortland 27,676  1,081 

Essex    30,707  2,345 

Oreene    31,478  120 

Lewis   27,427  2,379 

Livingston     37,059  742 

MadUon    40,545  2,347 

Orleans    30,184  639 

Uswego    70,881  1,002 

Otsego    48,939  1,922 

Putnam    13,787  1,062 

Kensselaer 121,697  .  2,814 

Scbobarle    26,854  2,310 

Scbuyler 15,811  900 

Seneca   28,114  113 

Tioga    27,951  1,984 

Wasblngton    45,624  66 

Wayne    48,660  1,069 

Wyoming    30,413  780 

Yates    20,318  683 

Total    845,294       30,260 

That  is  to  say:  In  the  22  counties  mentioned 
there  has  been  a  decrease  in  population  of  over 
3%  per  cent.,  during  the  past  ten  years.  In  this 
period  the  State  as  a  whole  has  gained  1,270,159, 
a  gain  of  21.2  per  cent.,  but  the  gain  In  cities 
of  25,000  inhabitants  or  more  has  been  1,268,769, 
so  that  the  gain  in  our  population  has  been  al- 
most entirely  made  in  cities. 

In  the  city  of  New  York,  comparing  equal 
areas,  the  increase  between  1890  and  1900  has 
been  from  3,437,202  to  4,507,414,  or  1,070,21:;, 
which  nearly  accounts  for  the  net  urban  gain, 
some  cities  of  25,000  and  over  having  lost  popu- 
lation. 

It  will  be  noticed  that  of  the  five  counties  on 
tae  east  side  of  the  Hudson  from  Putnam  to 
Washington,  inclusive,  all  but  Dutchess  have 
lost  population.  The  increase  in  that  county, 
3,791,  is  offset  by  a  gain  in  the  population  of 
Poughkeepsie  of  3,859.  The  net  loss  to  the  five 
counties  is  3,065  inhabitants. 

Comparing  our  condition  with  the  whole 
country  and  neighboring  States,  we  find: 

Pro 

Population  Ten  years  rating  of 

States.                   In  1900.  Increase.    Increase. 

Cnlted  States 76,303,387  12,937,008       20.7 

Connecticut    908,420  162,162       21.7 

MaaaacbusetU    2,805.346  506,403       25.3 

New  Jersey   1,883,669  438,736       30.4 

New  Tork   7,268,894  1,270.159       21.2 

The  comparison  shows  that  among  the  States 
only  Nevada  has  lost  population.  In  Connecti- 
cut there  has  been  a  loss  in  Tolland  County, 
which  lies  east  of  Hartford,  of  558.  In  Massa- 
chusetts there  has  been  a  loss  in  two  counties — 
Barnstable  1,346,  and  Nantucket  262;  the  first 
of  these  is  east  of  Buzzards  Bay,  including  Cape 
Cod,  the  other  is  an  island.  There  has  also  been 
a  loss  in  two  counties  of  New  Jersey — Burling- 
ton 287,  which  lies  south  of  Trenton  and  east 
of  Camden,  and  Hunterdon  848,  which  lies 
southeasterly  from  PhlUipsburg. 

A  more  intimate  knowledge  than  I  possess  is 
requisite  for  an  ex-cathedra  statement  as  to  the 
causes  that  have  reduced  the  rewards  of  enter- 
prise and  made  a  decrease  in  the  attractiveness 
of  the  above  mentioned  22  counties  as  a  place  of 
residence,  and  there  is  a  promptly  acknowledged 
inability  to  prescribe  a  certain  specific  for  the 
dlflSculty.  But  It  Is  competent,  and  seems  high- 
ly desirable,  to  call  the  attention  of  this  body 
to  the  facts  enumerated,  and  ask  a  serious  study 
by  individual  members  to  be  followed  at  a  later 


meeting  by  a  classification  of  the  facts  found 
which  relate  to  and  govern  this  extremely  un- 
satisfactory movement  in  our  population. 

As  there  is  difficulty  in  arranging  any  series 
of  facts,  or  even  In  looking  for  them  without 
the  aid  of  some  theory,  even  if  it  is  to  be 
promptly  discarded,  it  is  suggested  that  the  in- 
quiry should  be  commenced  on  the  supposition 
that  lack  of  convenient  and  cheap  transporta- 
tion may  be  the  governing  factor  in  these 
changes  of  population. 

There  can  be  little  doubt  in  any  mind  that 
cheap  and  rapid  transportation,  affoiding  con- 
venient access  to  large  markets,  controls  the 
position  of  large  industries;  or,  in  other  words, 
these  will  be  located  where  the  cost  of  assem- 
bling the  raw  materials  for  manufacture  and 
distributing  the  finished  products  is  the  small- 
est. The  high  cost  of  wagon  transportation 
over  unimproved  roads  now  precludes  profit- 
able manufacturing  at  the  site  of  the  numerous 
small  powers  once  used,  and  it  is  doubtful  if 
they  will  ever  again  be  employed  as  they  were 
fifty  years  ago,  diversifying  the  industries  of 
the  country  districts,  and  making  first-class 
mechanics  of  nearly  all  farmers'  boys. 

The  occupation  of  the  country  by  farmers  and 
by  those  who  are  not  obliged  to  be  in  some  town 
every  day,  with  those  suburbanites  who  are 
known  as  commuters,  stands  on  a  different  and 
more  hopeful  basis.  Farming  iu  an  occupation 
that  is  generally  pursued  for  gain  rather  than 
for  the  sake  of  unremunerated- labor.  But  the 
farmer  is  confronted  with  the  fact  that  while 
all  cost  of  transportation  must  in  some  ratio 
be  divided  between  the  producer  and  consumer, 
he  generally  sells  in  a  nearly  satisfied,  if  not 
glutted,  market,  where  the  cost  of  transporta- 
tion falls  on  him,  so  that  he  In  general  is  the 
heaviest  loser  by  roads  over  which  the  cost  of 
haulage  is  excessive. 

When  his  day's  work  is  done  he  joins  his  wife 
and  children  in  the  leisure  class,  and  becomes, 
like  the  commuter,  dependent  on  the  ease  with 
which  he  can  reach  the  various  centers  of  in- 
terest near  him;  and  good  macadam  roads  have 
already  proved  their  value  in  keeping  the  farm- 
er's family  contented  in  their  home,  as  well  as 
increasing  the  net  rewards  of  their  labor. 

The  choice  of  residence  by  commuters  is  gov- 
erned by  mixed  considerations  of  time,  cost  and 
attractiveness  of  locality,  and  good  roads  are  a 
weighty  factor  in  the  attractiveness  of  a  local- 
ity. It  is  probably  because  New  Jersey  com- 
menced building  macadamized  roads  about 
thirty  years  ago  that  the  State  is  able  to  show 
a  30  per  cent,  increase  in  her  population,  while 
the  five  counties  east  of  the  Hudson  and  north 
of  Westchester,  without  improved  roads,  show 
a  net  loss  of  slightly  more  than  1  per  cent. 
This,'  however,  is  not  entirely  due  to  the  ab- 
sence of  improved  roads;  it  is  claimed  that  the 
railroads  extending  north  and  south  through 
these  counties  take  less  pains  to  develop  their 
commuting  traffic  than  do  the  roads  through 
either  New  Jersey  or  Connecticut. 

Some  theories  of  this  kind  seem  necessary  in 
accounting  for  decreased  population  in  a  beauti- 
ful and  healthy  country  near  to  and  closely  con- 
nected with  the  largest  and  richest  city  on  this 
continent,  whose  business  men  are  filling  up 
the  near-by  counties  of  New  Jersey  and  Con- 
necticut. 

If  we  assume  that  the  average  wealth  of  in- 
habitants of  this  State  is  equal  to  that  of  the 
average  inhabitant  of  the  whole  country,  as 
stated  by  the  Treasury  Bureau  of  Statistics, 
namely,  $1,236.86  per  capita,  the  withdrawal  of 
30,266  persons  from  country  homes  in  this  State 
implies  a  loss  of  over  $4,000,000  to  the  localities 
from  which  they  moved. 

Judging  from  a  limited  experience,  it  may  be 
safe  to  say  that  a  good  road  will  attract  both 


residents  and  business.  These  make  the  road 
attractive  to  trolley  companies,  and  a  trolley 
road,  obviating  the  necessity  of  getting  out 
either  a  horse  or  wheel,  makes  the  locality  still 
more  attractive  to  residents  and  business. 

It  is  well  known  that  in  many  parts  of  Eu- 
rope the  Inhabitants  congregate  in  small  vil- 
lages, walking  miles  to  their  farms,  and  it  is 
probable  that  under  the  improved  ease  of  cir- 
culation presented  by  trolley  cars  the  popula- 
tion of  the  country  will  concentrate  on  roads 
occupied  by  them.  When  any  such  development 
occurs  the  trolleys  will  be  double  tracked,  and 
the  value  of  a  road  of  ordinary  width  for  traffic 
by  wagons,  etc.,  will  be  greatly  impaired,  if  not 
destroyed,  as  the  wagon  traffic  is  becoming  more 
dense  and  more  important  to  the  locality. 

On  Fifth  avenue,  in  the  city  of  New  York, 
the  traffic  has  outgrown  the  capacity  of  the 
wheel  way,  and  it  must  be  widened  at  a  great 
cost.  In  London  the  widening  of  Cheapside  and 
Newgate  streets  was  completed  about  ten  years 
ago,  and  it  is  claimed  that  the  operation  must 
be  repeated  on  Cheapside,  as  that  thoroughfare 
is  again  overcrowded.  These  widenings  have 
been  accomplished  at  what  was  held  to  be  pro- 
hibitory cost,  on  account  of  the  destruction  of 
the  buildings  fronting  on  them.  Like  widenings 
will  undoubtedly  be  necessary  on  most  of  the 
roads  that  are  to  be  macadamized  in  this  State, 
and  they  should  be  completed  before  improve- 
ments add  materially  to  their  cost. 

The  feeling  of  antagonism  to  trolley  roads, 
which  destroy  a  newly  made  macadam  and  per- 
manently impair  the  usefulness  of  the  road  for 
wagons,  automobiles  and  wheels,  should  not 
make  us  forget  their  great  value  in  distributing 
population.  At  the  same  time  the  companies 
exploiting  them  should  be  required  to  join  the 
local  authorities  in  widening  all  roads  used  by 
them.  In  some  parts  of  Massachusetts  the  en- 
tire cost  of  widening  roads  has  been  thrown  on 
the  trolley  company.  This  may  not  be  entirely 
just.  The  question,  however,  should  receive  the 
study  of  this  convention,  both  now  and  here- 
after; for  such  a  distribution  of  the  cost  as  shall 
not  impede  trolley  building  to  the  loss  of  the 
country  inhabitants  and  real  estate  values,  and 
at  the  same  time  be  just  to  the  property  owners, 
cannot  be  made  without  consideration. 


The  Septic  Sewage  Disposal  Works  at  Red 
Bank,  N.  J.,  have  been  in  operation  since  May. 
The  sewage  flows  first  into  a  covered  grit 
basin.  Installed  in  duplicate  to  catch  all  sand 
and  large  substances.  It  then  passes  into  a 
covered  resolving  tank  43  feet  in  diameter  and 
kept  filled  to  a  depth  of  9  feet.  The  sewage 
enters  and  leaves  the  tank  about  half  way  be- 
tween the  top  and  bottom.  From  the  tank 
the  septic  sewage  passes  to  the  bottom  of  two 
covered  upward  filters  12  feet  in  diameter  and 
6  feet  deep,  which  discharge  into  an  effluent 
pipe  running  to  the  sewer.  The  plant  was  de- 
signed by  Dr.  Adolph  G.  Brown. 


The  Sanitary  Inspection  of  the  Watershed 
of  the  south  branch  of  the  Nashua  River  above 
Clinton,  Mass.,  has  been  carried  on  in  a  sys- 
tematic manner,  according  to  the  report 
of  the  Metropolitan  Water  and  Sewerage 
Board,  preparatory  to  the  storage  of  water 
in  the  Wachusett  Reservoir.  The  water- 
shed has  been  divided  into  districts,  accord- 
ing to  the  natural  drainage  lines  of  the 
brooks,  and  a  careful  inspection  of  each  dis- 
trict has  led  to  the  removal  of  many  cases  of 
pollution  arising  from  defective  house  drain- 
age and  other  causes.  A  constant  inspection 
of  the  camps  of  the  laborers  and  of  other  build- 
ings within  the  reservoir  basin  has  been  made 
by  the  medical  inspector,  and  very  few  cases 
of  contagious  diseases  have  occurred. 


Sept.  13,  1902. 
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'An  Investigation  of  a  Cartage  Crematory. 

Extracts    from    a    report    by    Rudolph    Hering    to    the 

Special  Committee  on  Crematory  of  the  City  Councils 

of  Trenton,  N.  J.    A  comment  on  this  report  Is  printed 

on   page   241. 


The  base  of  the  furnace  is  placed  one  story 
below  the  street  level,  so  that  the  garbage  can 
be  readily  delivered  from  the  street  to  the  floor 
level  above  the  furnaces,  and  easily  be  fed  to 
them  through  openings  in  the  floor.  The  fur- 
naces and  feeding  floor  are  enclosed  in  a  brick 
building,  apparently  well  and  strongly  built. 
The  crematory  is  of  the  Davis  type,  and  con- 
sists of  two  complete  garbage  furnaces  con- 
nected by  separate  flues  to  a  single  chimney 
stack.  The  chimney  is  built  of  brick,  has  an 
internal  section  5  feet  square,  and  is  about  120 
feet  high  above  the  base  and  about  100  feet 
above  the  entrance  of  the  flues.  In  the  stack 
are  a  set  of  screens  of  %-inch  mesh,  for  the 
purpose  of  intercepting  dust  and  larger  par- 
ticles escaping  from  the  flres,  and  also  a  regu- 
lating damper  which  can  be  operated  from  a 
point  near  the  feed  holes. 

Each  furnace  consists  of: 

1.  An  arched  drying  chamber,  8  feet  square 
and  8  feet  6  inches  high  to  the  key  of  the  arch, 
into  which  the  garbage  is  dumped  through  a 
feed  hole.  It  is  provided  with  grates,  chiefly 
for  drainage  purposes.  The  garbage  remains  in 
this  chamber  during  the  process  of  draining  and 
drying,  and  at  intervals  it  is  raked  down  with 
long  Iron  rakes  into  the  combustion  chamber. 

2.  An  arched  combustion  chamber,  4  feet  long, 
6  feet  wide  and  4  feet  high  to  the  key,  placed 
in  front  and  approximately  at  the  same  level 
of  the  drying  chamber.  It  is  provided  with 
grates  on  which  coal  is  burned  to  assist  the 
burning  of  the  garbage  which  the  attendant 
rakes  down  from  the  drying  chamber. 

3.  A  main  flue  about  3  feet  wide  by  3  feet  6 
inches  high,  leading  from  the  furnace  to  the 
chimney  stack. 

4.  An  arched  secondary  flue,  4  feet  6  inches 
long  by  5  feet  4  inches  wide  and  3  feet  high, 
in  which  is  situated  a  set  of  fire  grates  about 
2  feet  long  and  4"  feet  wide,  and  on  which  aux- 
iliary flres  are  kept  burning  ostensibly  for  the 
purpose  -of  completely  eliminating  odorous 
fumes  on  their  way  to  the  stack. 

5.  A  so-called  evaporating  pan,  under  and  of 
the  same  area  as  the  drying  grate,  into  which 
the  liquid  from  the  garbage  freely  drains.  Some 
of  this  liquid  may  be  evaporated,  but  most  of  it 
is  led  off  by  a  4-:nch  drain  pipe  to  the  sewer 
in  the  street. 

6.  A  feed  hole  or  opening  above  the  drying 
chamber,  through  which  the  garbage  is  dumped. 
It  is  closed  with  a  movable  iron  cover. 

7.  Grate  bars,  about  4  feet  long  and  4  inches 
wide,  the  openings  between  which  are  %  inch 
wide  for  the  fire  grates  and  %  inch  wide  for 
the  drying  grate. 

8.  Ash  pits  under  all  grates,  and  firing  and 
observation  gates  or  doors  complete  the  chief 
parts  of  the  installation. 

The  chimney  stack,  the  furnaces  themselves 
and  their  parts  appear  to  be  built  of  good  ma- 
terial and  indicate  good  workmanship.  The 
station  appeared  to  be  kept  clean  and  in  good 
order. 

The  City's  Refuse. — The  city's  refuse  may 
be  classified  as  follows: 

1.  Ashes,  bottles,  cans  and  other  non-com- 
bustible material,  which  is  collected  and  dis- 
posed of  by  tipping  and  filling  at  various  places 
in  the  city. 
^  2.  The  garbage  proper  or  house  refuse,  being 
largely  of  combustible  nature  and  also  known  as 
"swill"  or  "slop,"  containing  at  the  present  sea- 
son much  fruit  and  being  almost  saturated  with 
water,  is  collected  and  delivered  at  the  crema- 
tory by  the  city  in  special  garbage  carts. 


3.  Garbage  and  refuse  from  stores,  markets, 
etc.,  is  collected  and  brought  to  the  crematory 
by  private  parties.  Much  of  it  is  of  a  very 
combustible  nature,  such  as  paper,  rags,  straw, 
wooden  boxes,  etc. 

The  collection  and  disposal  of  the  first  of 
these  classes,  apparently  not  causing  any 
trouble,  has  not  been  considered  in  this  investi- 
gation. The  disposal  of  the  garbage  and  refuse 
mentioned  as  the  second  and  third  classes  has 
been  a  cause,  however,  for  serious  complaint, 
and  to  this  the  investigation  is  limited.  Speak- 
ing generally,  tne  sources  of  the  troubles  com- 
plained of  may  be  stated  as  follows,  and  are  sub- 
sequently discussed  under  separate  headings: 
1.  Collection  of  garbage  and  odors  arising  from 
it  when  delivered  at  the  works.  2.  Odors  from 
the  ashes  after  tneir  removal  from  the  furnace 
when  retaining  some  incompletely  burned  ma- 
terial. 3.  Dust  of  completely  burned  garbage 
escaping  from  the  stack  and  depositing  in  the 
neighborhood.  4.  Unburned  or  still  burning 
particles  of  garbage  escaping  from  the  stack 
and  depositing  in  the  neighborhood,  with  the 
possibility  of  falling  upon  shingle  roofs  or  in- 
flammable material  and  thereby  causing  flres. 
5.  Odors  due  to  the  unburned  gases  escaping 
from  the  stack. 

Collection  of  Garbage  and  Odors  Arising 
When  Delivered  at  the'  Works. — The  city  gar- 
bage is  collected  in  iron  carts  of  approved  make, 
holding  about  one  ton  and  drawn  by  two  horses. 
The  carts  collect  from  all  parts  of  the  city, 
daily  except  Sunday,  and  between  the  hours  of 
6  A.  M.  and  6  P.  M.  Bach  one  serves  a  certain 
district,  the  number  of  trips  being  of  such  fre- 
quency that  each  house  is  visited  as  many  as 
two  or  three  times  each  week,  according  to  the 
season.  The  carts  are  watertight,  sanitary  in 
every  way,  and  so  far  as  we  know  have  not 
given  any  offense.  The  private  garbage  and  dry 
refuse  is  brought  to  the  crematory  in  the  ordi- 
nary store  wagons.  We  were  not  made  aware 
that  such  collections  had  given  any  offense.  The 
dry  refuse,  such  as  paper,  wood,  rags,  etc.,  is 
generally  collected  from  the  houses  in  large 
bulk,  while  the  garbage  proper  is  first  put  into 
pails,  boxes  or  barrels,  usually  left  open,  and 
subsequently  collected  by  the  teams. 

On  arriving  at  the  crematory  the  contents 
of  the  carts  and  wagons  are  immediately 
dumped  into  the  furnaces,  unless  these  are  al- 
ready charged  to  their  full  capacity,  in  which 
case  the  wagon  is  detained  or  left  standing  un- 
til one  of  the  furnaces  is  in  a  condition  to  re- 
ceive the  charge. 

The  only  odors  which  may  arise  from  the 
present  method  of  city  collection,  can  be  caused 
by  the  often  improper  and  usually  open  recep- 
tacle, but  chiefly  by  the  occasional  filling  of  the 
carts  beyond  their  normal  capacity,  so  that  the 
lids  do  not  close,  and  odors  may  be  given  off 
while  the  carts  pass  along  the  street.  The  same 
objection  may  apply  also  to  the  private  wagons 
for  collecting  garbage,  but  so  far  as  we  know, 
complaints  have  not  been  made. 

These  sources  of  trouble  are  easily  prevented 
by  proper  municipal  regulations  and  due  care. 
Among  the  other  essentials  to  prevent  offensive 
odors  from  arising  before  the  material  is  sub- 
jected to  the  burning  process,  are  frequent  col- 
lections of  the  garbage  in  proper  vehicles,  both 
of  which  you  have  already  provided  for  very 
satisfactorily. 

Odors  from  Ashes  After  Removal  from  Fur- 
nace When  Retaining  Some  Incompletely 
Burned  Material.— OSensvve  odors  arise  when 
the  ashes  are  removed  from  the  grates  and  de- 
posited in  exposed  places  before  the  garbage  is 
thoroughly  burned.  This  trouble  is  especially 
likely  to  occur  with  a  crematory  like  yours,  lo- 
cated In  the  midst  of  a  thickly  settled  district 


where  such  odors  are  more  readily  noticed  than 
in  remote  districts. 

On  the  day  of  our  first  visit  to  your  crema- 
tory there  was  a  strong  odor  emanating  from 
the  pile  of  clinkers  or  ashes  which  had  been 
dumped  in  front  of  the  building.  An  examina- 
tion showed  that  it  was  due  to  quite  a  number 
of  unburned  pieces  of  animal  and  vegetable 
refuse.  This  annoyance  clearly  cannot  occur 
if  the  garbage  is  so  thoroughly  consumed  upon 
the  grates  that  nothing  but  clinkers  and  ashes 
remain  when  their  removal  from  the  furnace  is 
necessary. 

The  remedy  for  the  defect  is  therefore  clear. 
1.  The  furnace  must  be  In  a  condition  to  be 
capable  of  completely  burning  the  organic  mat- 
ter, of  which  more  will  be  said  below.  2.  The 
attendant  must  be  very  observant  and  attentive 
in  not  pulling  out  anything  but  thoroughly 
burned  material. 

This  inattention  has  at  other  places  been  a 
frequent  cause  of  objectionable  results  and 
therefore  of  complaints.  Too  generally  It  is  sup- 
posed that  any  stoker  or  fireman  quite  familiar 
with  handling  coal  fires  is  also  able  to  handle 
garbage  flres.  The  latter,  due  to  the  presence 
and  mixture  of  the  greatest  variety  of  com- 
bustible and  noncombustible  matter,  are  very 
much  more  difficult  to  operate  than  simple  coal 
flres.  When  starting  the  furnaces  in  Hamburg, 
the  most  extensive  garbage  plant  in  the  world, 
and  also  the  experimental  furnaces  in  Berlin, 
it  was  found  necessary  to  import  firemen  from 
England,  where  crematories  have  been  in  use 
for  fifty  years,  in  order  to  train  the  German 
firemen  in  the  special  art  of  garbage  cremation. 
It  is  an  art  that  requires  experience,  skill  and 
a  faculty  for  constant  attentive  observation, 
which  can  be  acquired  only  under  skillful  guid- 
ance by  continued  practice  of  intelligent  and 
faithful  men. 

Dust  and  Burned  Garbage  Escaping  from 
Stack  and  Depositing  in  Neighborhood. — When 
garbage  is  carefully  burned  and  the  combus- 
tion is  complete,  there  may  yet  be  trouble  from 
the  fine  ashes  of  paper,  wood,  rags  and  other 
organic  matter  escaping  from  the  stack  and  be- 
ing carried  with  the  wind  to  greater  or  less  dis- 
tances, even  entering  windows  and  causing  dirt 
and  consequent  annoyance. 

This  nuisance  is  chiefly  due  either  to  faulty 
design  of  the  flues  or  chimney,  or  to  improper 
manipulation  of  the  draft,  or  to  both.  In  fact, 
ashes  should  not  be  carried  up  into  the 
stack  at  all,  but  be  deposited  in  enlarged  flues 
or  dust  chambers  on  the  way  to  the  stack.  These 
chambers  should  be  given  a  relatively  large 
sectional  area,  in  order  that  the  velocity  of 
the  fumes  may  be  retarded  and  the  heavier  dust 
particles  settle  out,  thus  leaving  practically  the 
gases  alone  to  pass  freely  out  through  the 
stack. 

Even  if  the  flues  and  dust  chambers  are  prop- 
erly designed,  improperly  designed  dampers  or 
their  careless  manipulation  may  also  be  the 
cause  of  this  trouble.  Dampers  should  have 
the  full  size  of  the  flues,  and  be  provided  with 
simple  mechanism  so  as  to  be  easily  operated 
from  the  fire-room  or  from  a  point  near  the 
feed  hole.  They  should  be  always  closed  when 
the  feed  hole  is  open  for  charging  the  furnace, 
and  also  whenever  the  furnace  doors  are  open 
for  the  purpose  of  firing,  stoking  or  cleaning. 
That  is,  they  should  be  almost  tightly  closed, 
leaving  only  enough  draft  so  that  fumes  do  not 
rise  into  the  building  from  the  feed  hole  or 
furnace  doors.  In  general,  they  should  always 
be  under  such  careful  control  and  so  manipu- 
lated that  the  velocity  of  the  gases  in  the  set- 
tling chamber  and  the  flues  can  be  maintained 
below  a  certain  required  maximum  rate.  What 
this  maximum  rate  should  be,  permitting  the 
dust  particles  to  settle,  we  are  not  able  to  state 
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with  desirable  definiteness,  because  the  data  are 
meager  concerning  such  deposit,  which  depends 
upon  the  size  of  the  particles  and  their  specific 
gravity;  the  finer  and  lighter  the  particles  of 
course  the  more  readily  they  are  liept  afloat  in 
the  moving  gases. 

It  may,  however,  be  safe  for  practical  pur- 
poses at  present  to  estimate  that  the  velocity  of 
the  current  through  the  dust  chamber  should 
be  kept  as  low  as  from  1  to  1.5  feet  per  second. 
In  order  to  secure  this  reduced  velocity,  we 
must  first  know  the  volume  of  gas  which  passes 
through  the  dust  chaml>er  in  a  given  time.  It 
is  a  variable  quantity  and  depends  on  the  chim- 
ney draft  and  the  manipulation  of  the  damp- 
ers. With  the  proper  grate  area  for  the  burn- 
ing of  thirty  tons  of  garbage  per  day,  we  may, 
however,  roughly  estimate  the  volume  of  air 
required  for  the  combustion  as  being  about  150 
cubic  feet  per  second,  ihis  would  therefore  re- 
quire a  sectional  area  of  at  least  100  square 
feet,  or  more  than  four  times  the  combined 
area  of  the  present  flues.  To  facilitate  further 
the  deposition  of  dust  it  is  an  advantage  to 
have  the  level  of  the  inlet  as  far  as  possible 
below  the  level  of  the  outlet,  so  that  the  force 
of  gravity,  slight  as  it  would  be,  can  favor 
rather  than  hinder  the  tendency  for  the  dust 
to  deposit 

The  construction  of  a  dusi  chamber  of  ample 
dimensions,  placed  between  the  furnaces  and 
the  stack,  and  properly  designed  dampers, 
would  very  materially,  and  with  careful  ma- 
nipulation in  accordance  with  the  momentary 
conditions  of  the  openings  at  the  teed  hole  and 
gates,  probably  wholly,  remedy  the  defect  dis- 
cussed under  this  heading.  The  chamber 
should,  however,  oe  constructed  with  a  suffi- 
cient number  of  baffles  to  secure  a  uniform 
reduction  in  the  velocity,  not  allowing  the 
gases  to  pass  through  more  quickly  in  the  cen- 
ter than  along  the  sides. 

Unburned  Particles  of  Garbage  Escaping  from 
Stack. — The  effects  of  completely  burned  par- 
ticles of  garbage  escaping  from  the  stack  have 
just  been  descriljed.  The  annoyance  from  the 
partly  or  wholly  unburned  particles  now  to  be 
considered  is  more  aggravated,  owing  to  their 
charry  or  greasy  nature,  and,  as  they  are 
heavier,  also  to  their  tendency  to  settle  more 
quickly  and  therefore  more  densely  in  the  im- 
mediate neighborhood  of  the  crematory.  There 
is  forthcoming  the  possibility  of  still  burning 
or  glowing  particles  setting  fire  to  roofs  or  to 
inflammable  material  in  the  streets  or  yards. 

To  determine  the  extent  of  this  nuisance, 
careful  observations  were  made,  and  it  was 
observed,  almost  without  exception,  that  par- 
ticles of  black  charred  paper  and  similarly 
light  material  escaping  from  the  stack  could 
be  seen  at  intervals  during  a  whole  day.  They 
were  apparently  more  numerous  shortly  after 
the  furnace  doors  or  the  feed  holes  were  opened, 
which  naturally  caused  an  increased  draft 
through  the  flues  and  chimney.  The  damper, 
which  is  supposed  to  l>e  closed  during  the  feed- 
ing of  garbage  to  the  furnace,  was  not  always 
operated  with  the  necessary  ease  during  the 
days  of  our  inspection. 

To  determine  how  far-reaching  this  nuisance 
was  in  the  neighboring  districts,  observations 
were  made  at  distances  of  one-quarter,  one-third 
and  one-half  a  mile  from  the  crematory,  during 
one  afternoon  when  the  conditions  appeared  to 
be  normal.  The  day  was  clear,  and  the  wind 
uas  blowing  at  an  estimated  rate  of  about  ten 
miles  per  hour.  At  a  distance  of  one-quarter 
of  a  mile  from  the  stack,  about  fifteen  charred 
particles  were  observed  in  ten  minutes  to  pass 
a  plane  at  right  angles  to  the  direction  of  a 
moving  smoke.  At  a  distance  of  about  one- 
third  of  a  mile  about  ten  particles  peissed  in  ten 
minutes,  and  at  a  distance  of  two-thirds  of  a 
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mile  two  particles  passed  in  ten  minutes.  The 
size  of  these  particles  varied  from  one-quarter 
of  an  inch  to  three-quarters  of  an  inch  square, 
averaging  probably  less  than  one-half  an  inch 
square. 

Further  observations  were  made  by  selecting 
places  in  fields,  where  the  ground  was  suffi- 
ciently open  to  aid  one  in  finding  particles 
which  might  have  previously  settled  on  the 
ground.  These  places  were  selected  always  in 
the  line  of  the  moving  smoke.  The  sizes  of  the 
particles  were  about  the  same  as  those  first  men- 
tioned. At  a  distance  of  about  two-thirds  of  a 
mile  from  the  crematory,  and  after  searching 
for  about  fifteen  minutes,  two  charred  particles 
were  found  on  an  area  of  fifty  teet  square.  At 
a  distance  of  one-third  of  a  mile,  after  the  same 
interval,  eight  particles  were  found  on  an  area 
of  about  fifteen  feet  square.  For  how  long  a 
period  these  particles  had  accumulated  cannot 
be  stated.  As  a  heavy  rain  had  fallen  during 
the  previous  night,  sufficient  in  all  probability 
to  destroy  traces  of  particles  previously  de- 
posited, and  as  the  wind  had  been  in  the  same 
quarter  only  during  the  afternoon,  it  seems 
probable  that  these  particles  were  the  accumu- 
lations of  only  a  few  hours. 

Observations  were  also  made  regarding  the  es- 
cape of  burning  embers  from  the  stack.  They 
were  best  undertaken  at  night,  while  the  cre- 
matory was  yet  in  full  operation  and  when  the 
burning  particles  were  readily  visible.  On  each 
of  two  nights,  and  extending  over  periods  of 
from  two  to  three  hours,  the  burning  particles 
from  the  stack  were  closely  watched  with  the 
following  results:  1.  No  embers  were  seen  in  a 
flaming  condition;  2.  Glowing  embers  were 
generally  emitted  after  opening  of  the  furnace 
doors  for  firing,  cleaning  or  raking  down  the 
garbage.  3.  During  these  times  it  was  esti- 
mated that  an  average  of  fifty  to  one  hundred 
sparks  were  emitted  per  minute.  Of  these  it 
was  further  estimated  that  fifty  per  cent,  did 
not  travel  in  a  glowing  state  more  than  25  feet 
from  the  top  of  the  stack,  ninety  per  cent,  not 
over  50  feet,  ninety-five  per  cent,  not  over  75  feet, 
ninety-nine  per  cent,  not  over  100  feet,  and 
rarely  one  could  be  seen  150  to  200  feet.  From 
these  observations  it  is  evident  that  the  trouble 
from  escaping  particles  of  unconsumed  garbage 
is  a  serious  one,  and  worse  than  if  merely 
burned  dust  escaped  from  the  stack. 

In  seeking  for  means  to  remedy  this  defect, 
we  must  carefully  inquire  into  its  two  prime 
causes,  namely,  the  incomplete  combustion  in 
the  furnace  and  too  great  a  velocity  of  the 
fumes  in  the  flues. 

Odors  Due  to  Unburned  Oases  Escaping  from 
Htack. — The  stench  resulting  from  incomplete 
combustion  is  usually  the  most  serious  trouble 
that  arises  from  garbage  cremation,  and  it  is 
the  one  which  in  our  country  does  not  seem  to 
have  as  yet  been  completely  solved  at  any  one 
of  the  principal  garbage  furnaces.  It  is  my 
opinion,  in  addition  to  what  has  already  been 
said,  largely  due  to  the  design  of  the  furnace. 

A  fruitful  discussion  of  this  subject  must  nec- 
essarily be  divided  into  a  careful  examination 
of:  1.  The  character  of  the  material  delivered, 
its  composition,  moisture  and  combustible  mat- 
ter. 2.  The  essential  parts  of  the  furnace  to 
obtain  a  complete  combustion  of  such  material. 
3.  The  manipulation  of  charging,  discharging, 
regulating  drafts,  etc. 

1.  The  Material  Delivered. — The  burning  qual- 
ity of  garbage  depends  principally  upon  three 
things:  the  amount  of  combustible  material 
which  it  contains,  the  amount  of  fine  material 
or  dust,  chiefly  of  an  incombustible  nature, 
which  fills  the  pores  and  obstructs  the  free  ac- 
cess of  air,  and  the  amount  of  moisture.  Gar- 
bage which  is  poor  in  combustible  material  will 
not  readily  burn  under  any  con<litions,  and  gar- 
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bage  though  rich  in  combustible  material  may 
yet  be  so  filled  with  moisture  as  not  to  burn 
without  previous  drying,  or  the  interstices  may 
be  so  completely  filled  with  fine  ashes  or  dirt 
mat  combustion  is  retarded  and  even  prevented 
by  the  lack  of  air. 

In  European  cities,  where  garbage  and  city 
rubbish  is  mixed  also  with  ashes,  the  combined 
refuse  is  comparatively  dry,  and  the  percentage 
of  unburned  coal  in  the  ashes,  together 
with  the  combustible  matter  of  the  gar- 
bage itself,  is  sufficient  in  properly  con- 
structed furnaces  to  burn  without  the  ad- 
dition of  fuel.  In  our  country,  however,  there 
are  many  cities,  as  Trenton,  where  it  has  be- 
come the  practice  to  separate  the  ashes  and  the 
garbage.  The  burning  then  may  become  a  more 
difficult  matter  and  ofttimes  can  only  be  accom- 
plished by  the  aduition  of  fuel. 

Regarding  the  propriety  of  separating  the 
refuse  substantially  into  ashes,  dry  rubbish  and 
kitchen  garbage,  much  can  be  said  on  both 
sides.  The  wisdom  of  separating  the  ashes  in 
Trenton  from  the  rest  of  the  refuse,  under  the 
present  circumstances,  should  be  considered 
only  from  the  economical  point  of  view.  That 
is,  would  the  amount  of  unburned  coal  remain- 
ing in  the  ashes  after  sifting  make  it  unneces- 
sary to  purchase  clean  coal  for  assisting  the 
fires  in  the  furnace,  and  would  the  total  expense 
of  delivering  the  ashes  at  the  crematory,  of 
sifting  them  and  subsequently  disposing  of  the 
siftings,  be  less  than  that  of  the  present 
method?  1  am  not  prepared  now  to  answer 
this  question,  as  it  would  require  an  investiga- 
tion much  larger  than  was  necessary  for  pres- 
ent purposes,  and  was  not  undertaken  also  for 
the  reason  that  the  installation  of  the  furnaces 
is  not  sufficiently  large  to  treat  the  great  bulk 
of  clinkers,  slag  and  ashes  that  would  thus  be 
added  to  the  fires  and  also  require  temporary 
storage. 

To  compare  the  garbage  of  Trenton  with  the 
same  class  of  refuse  in  London,  Berlin,  New 
York  and  Boston,  of  which  I  have  the  informa- 
tion. Table  I  is  presented,  showing  the  various 
percentages  of  material  of  which  garbage  is 
generally  composed.  The  table  gives  only  a 
partial  list  of  the  material  which  in  some  of 
these  cities  were  quantitatively  determined,  and 
includes  only  the  garbage  proper  for  the  purpose 
of  comparing  it  with  that  of  Trenton. 

The  table  shows  that  the  garbage  of  Trenton 
is  not  very  different  from  that  of  other  cities, 
being  as  rich  as  any  in  combustible  matter.  The 
percentage  of  moisture,  however,  is  very  high, 

Table  I. — Percentage  Composition  of  Garbage  in  Cer- 
tain   Cities  In   Europe   and  the  United   States,   Ex- 
cluding Ashes,  Coal  and  Non-Combustible  Rubbish. 
Lon-      Ber-     New      Bos-    Tren- 
don.       lin.    York.*    ton.      ton. 

■"    si, 

Authority    5.       a^         g  g      5  i  oS 

pS       oe         2  ^       ay£o 

O  K  _  O        to 

Kitchen  garbage,  an- 
imal and  vegeta- 
ble matter 77         82         64         84         84 

Paper    ^  11         28  I  12 

Kags,  clothing,  car- 
pets, etc i-  23  3  )  r     16  3 

Boxes,    barrels    and  f        ^ 

other  rubbish  ...  .  |  4  j  J  1 

♦lOxcludiug   Brootclyn. 

and  though  reliable  data  concerning  this  point 
are  not  available  for  all  of  the  cities,  I  have 
reason  to  believe  that  it  is  higher  than  in  any 
of  the  other  cities  given  in  the  list.  This  of 
course  is  an  important  matter  in  any  process  of 
disposal  by  combustion. 

Let  us  take,  for  instance,  the  thirty-one  tons 
of  garbage  delivered  in  Trenton  per  day,  with 
81  per  cent,  moisture.  (See  Table  II.).  This 
quantity  will  therefore  contain  approximately 
24  tons  of  water  which  must  be  eliminated  in 
the  furnaces  either  by  draining  or  evaporating 
before  the  garbage  can  be  completely  burned. 
Assuming  that  all  must  be  evaporated   in  the 
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furnaces,  and  taking  as  a  basis  the  usual  value 
of  ten  pounds  of  water  evaporated  per  pound  of 
coal,  it  will  require  2.4  tons  of  coal  to  evaporate 
this  water.  The  twenty  per  cent,  solid  material 
in  the  garbage,  about  ninety  per  cent,  of  which 
is  combustible,  will  daily  yield  roughly  6  tons 
of  dry  combustible  material.  With  a  conserva- 
tive calorific  value  of  one-third  that  of  coal,  this 
gives  an  equivalent  of  2  tons  of  coal,  thus  leav- 
ing a  net  average  amount  of  about  0.4  ton  of  coal 
which  must  be  added  daily  to  consume  the  gar- 
bage with  its  present  quantity  of  moisture.  The 
amount  of  coal  now  actually  consumed  per  day 
was  found  to  be  2.3  tons.  It  is  therefore  clear 
that  the  arrangement  of  the  furnace  or  the 
manner  in  which  is  Is  operated,  or  both,  are 
not  economical.  At  certain  seasons  when  the 
garbage  is  not  so  moist  as  now,  it  seems  that 

Table  II. — Results  of  Operation  of  Garbage  Crematory 

at  Trenton  for  Week  of  Aug.  4-9,  Inclusive.   VM)1. 

Total  garbage  burned,  tons 188.0 

Garbage  burned  per  day,   tons 31.3 

Coal  used  on  main  tires,  tons 1U,7 

Coal    used    on    auxiliary    fires    (estimated;, 

tons    3.0 

Total  coal  used,  tons 13.7 

Coal  used  per  day.   tons 2.3 

Garbage  burned  per  ton  of  coal,  tttns 13.8 

Approximate  number  of  hour.s  burning  each 

day,  average 14.0 

Equivalent  number  of  days  of  1*4  hours  for 

the  week    3.5 

Equivalent    garbage    burned    per    sq.    ft.    of 

grate  area  per  day  of  24  hour.s.  lbs 1,080 

Equivalent    amount   of   garbage    burned   per 

cell  of  20  sq.  ft.,  per  day  of  24  hours,  tons  13.3 

Estimated    total    amount    of    clinkers    from 

garbage  and  coal  grates,  tons 14.0 

Estimated  total  amount  of  ashes  from  below 

grates    3.0 

Estimated     total     amount      of     ashes     and 

clinkers,  tons 17.0 

Per  cent,  of  ashes  and  clinkers  to  garbage 

burned,  tons    9.1 

Kange  of  temperature  of  flue  gases  In  stack 

testimated),  deg.   E 000-1,000 

Percentage  of  moisture  in  garbage 81.0 

Corresponding    water    evaporated    daily     in 

furnaces,   tons   25.5 

Amount  of  coal  required  per  day  to  evapor- 
ate this  water  on  basis  of   lo   lbs.  wafer 

per  lb.  coal,  tons 2.5 

less  or  even  no  coal,  except  to  start  the  fires, 
may  be  needed  other  than  on  rare  occasions. 

Our  observations  show  that  much  of  the 
water  which  is  brought  with  the  garbage  and 
settles  to  the  bottom  of  the  carts,  percolates 
through  the  drying  grate  into  the  evaporating 
pan,  which  was  qiiite  filled  with  perhaps  half  a 
ton  of  water.  To  evaporate  all  these  drippings 
would  require  a  considerable  amount  of  heat. 

It  is  clearly  more  economical  from  a  cal- 
orific point  of  view,  to  prevent  this  large 
amount  of  water  from  getting  into  the  furnace, 
than  to  let  it  first  pass  through  what  is  sup- 
posed to  be  the  drying  chamber  and  then  into 
the  sewer.  It  is  quite  proper,  and  it  is  the 
custom  in  many  places,  particularly  in  Europe, 
to  dump  the  garbage  on  the  floor  around  the 
feed  hole,  not  only  to  mix  the  material  proper- 
ly for  burning,  as  will  be  mentioned  later,  but 
to  let  what  water  will  drain  off  go  directly  into 
the  sewer.  The  economical  as  well  as  bene- 
ficial effect  of  this  prior  draining  during  at 
least  a  large  part  of  the  year  will  be  quite  no- 
ticeable. 

I  am  satisfied  tnat  the  calorific  value  of  this 
garbage  is  such  that  its  complete  combustion 
could  be  secured  with  a  much  smaller  amount 
of  coal  than  is  now  used.  To  obtain  this  re- 
sult, it  will  l)e  necessary  to  operate  the  crema- 
tory along  the  lines  already  mentioned  with  a 
view  of  preventing  a  nuisance,  and  to  have  a 
furnace  in  which  the  combustion  of  the  gar- 
bage can  be  more  economically  obtained,  i.  e., 
to  insure  complete  combustion  without  exces- 
sive loss  of  heat.  It  remains,  therefore,  to  ex- 
amine into  the  essential  parts  of 

2.  The  Garbage  F'urnace. — Although  the  na- 
ture and  composition  of  garbage  affects  greatly 
the  relative  burning  qualities  in  any  furnace, 
the  successful  burning  in  any  case  will  depend 
primarily  upon  the  construction  of  the  furnace 
itself.  Garbage  furnaces  in  England,  where 
they  have  been  used  for  half  a  century,  are 
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usually  divided  into  small  units  called  cells,  in 
a  manner  similarly  to  a  battery  of  boilers,  and 
are  arranged  in  pairs  straddling  a  common  main 
flue.  Each  cell  has  a  separate  connection  with 
this  flue  and  is  operated  independently  of  the 
other  cells.  The  grate  area  of  one  cell  is  usu- 
ally 25  square  feet,  this  being  the  size  which 
has  been  found  to  be  most  conveniently  and 
economically  operated.  The  grate  bars  are  usu- 
ally detachable  and  have  an  effective  air  space 
of  about  25  to  30  per  cent,  of  the  grate  area. 
They  are  usually  inclined  to  the  front  so  that  the 
garbage  from  the  feeding  hopper  can  slide  down 
or  be  raked  down  upon  them.  The  chamber  over 
the  grates  is  of  ample  size,  longer  than  the 
grates,  and  slopes  with  the  grate  surface.  Over 
the  upper  end  of  this  incline  is  the  hopper  and 
opening  for  receiving  the  garbage.  As  it  burns 
away  on  the  grate  below,  the  raw  material  above 
slowly  slides  down  to  take  the  place  of  the  con- 
sumed material.  While  descending.  It  is  sub- 
jected to  the  influence  of  tne  heat  from  the  fire 
in  front  and  gradually  dried  and  then  auto- 
matically ignited.  The  stoker  observes  the 
process  and  aids  it  by  properly  pulling  and 
spreading  fresh  material  at  the  rear  and  draw- 
ing out  the  hard  clinkers  and  ashes  in  front. 

The  gases  and  hot  air  pass  into  flues  usually 
above  the  grates,  and  then  into  a  settling  cham- 
ber where  the  dust  particles  deposit.  Then  they 
again  enter  the  main  flue  and  pass  through  the 
chimney.  Generally  the  gases  also  pass 
through  a  so-called  fume-cremator,  where  they 
are  reduced  to  an  inodorous  condition.  In 
some  European  refuse  destructors,  as  they  are 
called,  the  heat  of  these  gases  from  the  main 
flue  is  utilized  in  making  steam  for  power  or 
electric  lighting.  To  aid  combustion  forced 
draft  is  frequently  resorted  to,  either  by  steam 
jet  or  air  jet,  the  jet  entering  under  the  grates 
of  the  furnace.  It  is  found  greatly  to  increase 
the  burning.  Dampers  are  placed  on  the  main 
flues  and  on  the  flues  connected  with  each  cell. 
The  latter  are  always  closed  during  the  process 
of  flring.  raking  or  cleaning  of  a  cell.  Ash  pits 
and  cleaning  doors  are  provided  under  the  gates 
of  each  cell,  also  cleaning  doors  at  the  settling 
chamber,  flues  and  chimney. 

American  garbage  furnaces  differ  essentially 
from  the  European  in  that  the  grate  surfaces 
are  much  larger  and  practically  horizontal.  The 
result  of  this  practice  Is  that  when  wet  garbage 
is  dumped  here  and  there  upon  the  burning 
garbage,  the  fire  is  suddenly  and  partially  ex- 
tinguished below.  A  very  irregular  burning  is 
caused  thereby  which  it  is  necessary  to  im- 
prove by  the  addition  of  coal.  It  also  requires 
more  skillful  stoking  and  spreading  of  the 
heterogeneous  material  over  the  large  horizontal 
grate  and  a  more  difficult  operation  in  remov- 
ing the  clinkers,  than  in  a  furnace  with  a  slop- 
ing chute  and  a  grate  of  much  smaller  area,  on 
which  the  material  is  gradually  brought  from 
a  moist  state  to  one  of  great  heat,  resembling 
a  self-feeding  coal  furnace. 

The  amount  of  garbage  burned  in  each  Eng- 
lish cell  will  depend  upon  its  composition  and 
moisture.  With  proper  drying  it  is  usual  in 
Europe  to  burn  5  to  7  tons  per  day  per  cell  of  25 
square  feet  of  grate  area.  In  the  Berlin  Ex- 
periment Station  something  less  than  6  tons 
were  burned,  and  owing  to  the  small  amount 
of  combustible  material  in  the  Berlin  garbage 
it  was  necessary  to  add  some  coal  during  cer- 
tain seasons. 

Considering  the  furnaces  operated  in  your 
city,  in  the  light  of  the  above  remarks,  the  na- 
ture of  their  defects  seems  to  me  apparent.  The 
grates  of  both  combustion  and  drying  chambers 
are  horizontal,  so  that  the  garbage  stays  where 
it  drops,  and  can  only  be  moved  forward  and 
spread  with  some  difflculty  by  the  aid  of  large 
heavy  rakes.     The  garbage  when  dumped  into 
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the  drying  chamber  is  formed  into  a  dense 
heavy  pile,  only  the  upper  portion  of  which  Is 
usually  raked  down  upon  the  combustion  grates, 
leaving  the  lower  portion  undisturbed  and  un- 
burned  often  until  the  last  of  the  garbage  is 
consumed  at  night.  This  raking  down  of  the 
upper  portion  does  not  insure  us  that  the  gar- 
bage will  be  completely  burned.  Even  pulling 
it  down  upon  the  coal  fire  in  front  does  not  do 
this,  unless  much  more  time  and  skill  are  used 
than  was  observed  during  our  examination. 

The  amount  of  garbage  burned  in  Trenton  per 
equivalent  of  English  cell  area  (see  Table  11) 
is  as  much  as  about  j.4  tons,  considering  only 
the  coal  grate  surface  in  the  combustion  cham- 
ber, while  in  Europe  the  quantity  ranges  from 
six  to  seven  tons.  It  must  be  realized,  how- 
ever, that  in  Trenton  much  burning  takes  place 
in  the  first  or  dry  chamber.  All  of  the  highly 
combustible  materials,  as  paper,  wood,  straw 
and  the  like,  are  there  consumed  and  should  not 
be  credited  to  the  second  or  combustion  cham- 
ber. Although  in  Trenton,  to  aid  combustion, 
about  120  pounds  of  coal  are  used  per  ton  of 
garbage,  in  Europe  the  unused  coal  in  the  ashes 
of  the  mixed  garbage  amounts,  roughly  speak- 
ing, to  the  same  quantity. 

The  analysis  in  Table  I  indicates  that,  leav- 
ing out  the  ashes  with  its  unburned  coal,  the 
net  burning  quality  of  European  and  American 
garbage  is  not  very  different.  This  evidence, 
although  it  is  meager,  indicates  that  you  can- 
not maintain  a  higher  rate  of  combustion  per 
square  foot  of  grate  area  than  is  maintained 
in  the  furnaces  abroad.  Independently  of  the 
material  burned  over  the  grate  of  the  drying 
chamber,  which  I  think  we  might  estimate  as 
being  at  least  one-fourth  of  the  total  amount, 
we  still  have  a  greater  amount  of  garbage  pro- 
portionally per  square  foot  of  grate  surface 
passing  through  the  combustion  chamber  than 
is  found  to  be  practicable  in  the  best  furnaces 
abroad.  Prom  this  reasoning  we  may  infer 
that  the  combustion  in  Trenton  is  not  as  thor- 
ough as  in  England,  and  such  inference  seems 
to  agree  with  the  facts  as  found.  Remedies  for 
this  defect  of  insufficient  combustion  in  the  fur- 
nace can  be  obtained:  1.  By  increasing  the  num- 
ber of  furnaces.  2.  By  running  the  crematory 
for  twenty-four  hours.  3.  By  improving  the 
burning  capacity  of  the  furnace. 

To  increase  the  number  of  furnaces  is  a  mat- 
ter that  will  need  attention  in  any  event  at  no 
distant  day.  By  building  another  furnace  at 
once,  the  present  overcharge  could  be  relieved. 
Whether  an  additional  furnace  had  best  be  built 
at  the  present  site  or  in  another  part  of  the 
city,  where  it  might  decrease  the  length  of  haul 
for  collection  for  some  districts,  while  increas- 
ing the  unit  cost  of  labor  for  attendance,  I  did 
not  ascertain.  Should  it  be  found  impracticable 
to  build  another  furnace  at  present,  it  is  en- 
tirely practicable  to  run  the  present  crematory 
for  twenty-four  hours,  by  using  two  or  prob- 
ably three  shifts. 

Continuous  operation  has  merits,  in  a  more 
uniform  service  and  in  a  saving  of  the  losses 
of  heat  due  to  cooling  and  to  the  starting  of 
fires  every  day.  At  present  you  are  frequently 
obliged  to  run  during  a  portion  of  the  night, 
and  the  additional  cost  of  running  continuously 
would  not  be  proportionately  greater.  Continu- 
ous operation  requires  storage  of  the  garbage 
for  use  during  the  hours  when  no  collections 
are  made.  Should  all  garbage  be  collected  in  12 
hours  and  burned  at  a  rate  to  consume  it  in  24 
hours,  storage  must  be  provided  for  one-half  a 
day's  supply.  This  at  present  would  be  about 
15  tons,  requiring  about  25  cubic  yards  of  stor- 
age. If  piled  2  feet  high  this  requires  a  space 
less  than  20  feet  square,  for  which  there  is 
ample  room. 

Referring  to  what  has  been  said  regarding  the 
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preliminary  draining  of  the  garbage  and  what 
will  yet  be  said  regarding  the  feeding  to  the 
fires,  this  storage  on  the  feeding  floor  is  an  ad- 
%'antage  to  be  recommended  to  you  also  for  day 
service,  whenever  the  state  of  the  fires  and  an 
unfavorable  previous  charge  makes  temporary 
storage  of  some  of  the  garbage  necessary  in  or- 
der to  obtain  better  combustion.  The  tempor- 
ary storage  of  this  material  for  a  few  hours 
cannot  cause  any  nuisance  if  it  is  freshly  col- 
lected. Such  storage  is  customary  in  Europe 
under  similar  conditions. 

While  the  continuous  operation  of  the  fur- 
naces can  relieve  some  of  the  present  difficul- 
ties, the  third  mentioned  remedy,  namely,  the 
improvement  of  certain  parts  of  the  furnaces, 
should  be  likewise  recommended.  An  improve- 
ment which  I  believe  to  be  of  much  practical 
value  in  securing  complete  combustion  without 
excessive  loss  of  heat,  is  the  introduction  of  the 
sloping  grate,  and  of  a  drying  chamber  having 
a  floor  sloping  towarus  this  grate  at  a  different 
angle  to  feed,  if  not  automatically,  yet  with  only 
slight  aid  from  the  stoker.  By  this  means  the 
garbage  passes  gradually  from  its  natural  state 
to  that  of  complete  combustion,  and  the  diffi- 
culties of  stoking  are  reduced  to  a  minimum. 
The  hottest  Are  will  be  near  the  front  of  the 
furnace,  and  here  the  fumes  get  their  most  ef- 
fective burning. 

The  gases  should  therefore  leave  the  furnace 
near  the  front  They  should  pass  to  the  rear 
outside,  but  closely  to  the  walls  of  the  drying 
chamber,  and  in  such  a  manner  that  these  are 
heated  as  much  as  practicable,  and  thus  help 
the  drying  process  from  the  bottom,  sides  and 
rear  of  the  chamber,  as  direct  radiation  from 
the  hottest  fire  helps  It  In  front. 

Should  the  garbage  be  well  drained  on  the 
feeding  floor,  the  drying  chamber  would  need 
no  grate  nor  evaporating  pan. 

Regarding  the  introduction  of  forced  draft 
by  blowers  forcing  air  under  the  grates,  it  may 
be  said  that  the  advantage  of  this  assistance  is 
recognized  in  Europe  and  utilized  in  the  best 
furnaces.  I  have  no  hesitation  in  expressing 
the  belief  that  an  Improvement  in  the  design 
and  operation  of  your  furnaces,  with  a  greater 
air  pressure  below  the  grate,  could  enable  steam 
to  be  made  In  sufficient  quantity  to  operate  such 
blowers,  but  also,  as  may  be  inferred  from 
what  has  been  said  above,  accomplish  the  burn- 
ing with  better  effect  as  regards  the  escape  of 
unbumed  particles  than  the  aspiration  from  a 
more  rapid  chimney  draft,  drawing  up  the 
fumes  from  the  upper  surface  of  a  mass  of 
burning  garbage. 

Under  the  present  heading  it  yet  remains  to 
speak  of  the  auxiliary  fires  burning  between 
the  furnace  and  the  chimney.  Without  ques- 
tion such  fires  are  needed  at  times  when  for  one 
reason  or  another  it  is  advisable  separately  to 
cremate  the  fumes  coming  from  the  furnace 
before  they  ascend  the  chimney.  In  your  case 
this  may  always  be  required,  because  the  loca- 
tion of  the  crematory  is  near  the  built-up  parts 
of  the  city,  and  because  the  difficulty  in  train- 
ing men  to  operate  such  a  plant  properly  al- 
ways points  to  the  wisdom  of  having  a  safe- 
guard against  slight  imperfections  of  manipula- 
tion. Such  auxiliary  fires  must,  however,  also 
be  carefully  run  to  secure  the  object  for  which 
they  are  kept  burning,  and  at  any  time  proof 
of  this  should  be  readily  obtainable  by  inspec- 
tion. 

3.  The'Operation  of  the  Furnace.— Almost,  if 
not  equally  as  important  as  the  proper  design 
of  a  furnace,  is  its  skillful  operation,  and  too 
little  attention  has  usually  been  given  in  our 
country  to  this  feature  of  garbage  destruction.' 
A  little  indifference  or  carelessness  even  with 
the  best  furnace  can  result  in  incomplete  com- 
bustion, with  the  resulting  annoyance  above  de- 


scribed, it  is  a  simple  matter  to  burn  a  homo- 
geneous material,  such  as  coal  or  wood,  but  to 
operate  a  furnace  with  probably  the  most  com- 
plex mass  of  matter  apt  to  be  found  in  a  modern 
community,  is  difficult  and  also  serious  from 
the  deleterious  effects  resulting  from  failures. 
The  employment  of  specially  trained  firemen 
having  good  Judgment,  attentive  and  faithful, 
seems  to  determine  the  success  or  failure  of 
the  undertaking. 

Good  judgment  with  regard  to  the  conditions 
and  time  of  firing  and  feeding  of  garbage  and 
with  regard  to  the  selection  of  material  for  suc- 
ceeding charges  so  as  to  maintain  the  neces- 
sary heat,  close  attention  10  all  of  the  dampers 
for  regulating  the  drafts  either  when  feeding, 
stoking  or  cleaning,  scrupulous  care  in  seeing 
that  no  unbumed  particles  are  removed  with 
the  ashes,  are  all  simple  matters,  though  when 
they  fail  even  singly  they  may  give  imperfect 
results,  and  falling  together  they  may  be  dis- 
astrous. 

When  the  garbage  is  delivered  at  the  crema- 
tory too  rapidly,  or  not  in  the  best  order  for 
firing,  as  already  mentioned,  it  should  be  stored. 
The  storage  may  be  in  the  carts  themselves,  or 
on  the  floor  near  the  feeding  holes,  as  done 
without  annoyance  in  nearly  all  crematories 
abroad.  When  a  load  of  paper,  wood  and  rub- 
bish arrives.  It  should  not,  as  was  observed  on 
one  of  our  visits,  be  charged  on  top  of  a  load  of 
fresh  garbage,  but  be  dumped  to  one  side  and 
fed  at  a  time  when  its  fuel  value  for  the  moist 
material  will  be  more  effective.  This  heat 
value  of  the  dry  rubbish  is  quite  appreciable, 
and  in  one  instance  was  estimated  roughly  at 
one-third  the  value  of  a  ton  of  coal,  without  be- 
ing utilized  for  the  burning  of  any  fresh  kitchen 
garbage. 

The  temporary  storage  of  the  garbage  on  the 
floor  over  the  furnaces,  for  a  better  mixing  and 
drying  of  the  same,  requires  suitable  gutters  to 
be  formed  on  it  which  will  collect  the  water  and 
carry  it  to  the  sewer. 

Careful  attention  must  also  be  given  to  the 
auxiliary  fires,  so  that  they  burn  briskly  at 
times  when  the  conditions  for  the  escape  of 
odorous  fumes  from  the  furnace  are  most  fa- 
vorable. 

All  ash  pits,  flues,  dust  chambers  and  other 
parts  of  the  furnace  must  be  frequently  in- 
spected and  cleaned,  since  any  deposits  may 
contract  the  sectional  area  of  the  flue  and  there- 
by modify  the  normal  draft  through  them. 

Resume  and  Recommendations. — It  now  re- 
mains briefly  to  summarize  the  foregoing  into 
a  statement  of  the  annoyances  you  are  experi- 
encing, with  recommendations  of  the  most  effi- 
cient practical  means  of  removing  them.  Not- 
withstanding the  existing  defects  and  the  criti- 
cisms which  it  has  been  necessary  to  make,  the 
Trenton  furnaces  belong  to  the  better  class  of 
such  plants  in  our  country.  The  troubles  and 
nuisances  with  which  you  are  now  contending 
are  also  more  or  less  common  elsewhere. 

The  chief  reason  for  this  fact  appears  to  be 
the  insufficient  attention  that  has  been  given 
the  subject  by  those  best  able  to  do  so.  Suffi- 
cient inquiries  have  not  been  made  into  all  the 
various  causes  of  the  speciflc  troubles,  so  as  I0 
correct  each  and  all  of  them  in  an  intelligent 
manner.  In  many  quarters  there  appears  to 
be  even  a  lack  of  appreciation  of  the  real  diffi- 
culties involved  In  the  problem,  both  as  regards 
construction  and  operation.  Especially  as  to 
the  latter  there  is  a  disposition  to  undervalue 
the  necessity  of  having  operators  with  a  good 
practical  knowledge  of  firing  such  a  complex 
material  as  garbage,  so  as  to  obtain  complete 
combustion,  of  the  effects  and  interaction  of 
drafts  in  furnaces  operated  separately,  but 
leading  into  the  same  main  flue,  and  of  the 
means  for  settling  the  dust  which  rises  with  the 


fumes.  As  soon  as  "these  difficulties  are  more 
generally  appreciated,  their  proper  solutions 
will  no  doubt  soon  follow. 

The  character  of  the  Trenton  garbage  collec- 
tion Is  at  present  fairly  satisfactory.  The  best 
practice  in  this  climate  regarding  the  recep- 
tacles at  the  house  suggests  galvanized  iron 
buckets  with  cover.  These  become  less  foul 
than  if  made  of  wood,  and  the  covers  prevent 
the  scattering  of  the  material  by  animals  or 
wind  and  the  dissemination  of  filth  by  flies. 
The  collection  in  well-constructed  metal  carts 
such  as  you  have  and  also  the  frequency  of  your 
collections  are  quite  satisfactory.  It  may  be 
suggested,  however,  that  provision  for  thorough 
cleaning  of  the  carts  after  dumping  would  be 
a  still  further  improvement.  To  obviate  the  es- 
cape of  odors  from  ashes  that  have  not  been 
completely  burned,  it  is  necessary  to  have  fur- 
naces that  will  economically  burn  the  garbage, 
and  also  very  attentive  as  well  as  skillful  fire- 
men, trained  and  experienced  in  this  special 
kind  of  work. 

To  obviate  the  nuisances  of  dust  escaping  at 
the  stack,  either  from  well  burned  or  unburned 
garbage,  it  is  necessary  after  securing  perfect 
combustion,  to  introduce  a  dust-settling  cham- 
ber of  proper  size  between  the  furnaces  and  the 
stack,  containing  baffles  and  properly  placed 
inlets  and  outlets.  The  screens  now  in  the 
chimney,  although  useful  as  a  safeguard  against 
accidental  emissions  of  light  but  large  matter, 
are  insufficient  to  retain  all  of  the  matter  now 
escaping  from  the  furnaces. 

To  reduce  further  the  possibility  of  unburned 
particles  escaping  through  the  stack,  it  is  im- 
portant to  place  dampers  in  the  flues  leading 
from  each  furnace,  as  well  as  in  the  chimney,  so 
as  to  afford  control  of  the  drafts  at  all  points 
where  and  when  It  is  needed.  Skillful  observa- 
tion at  every  moment  of  the  condition  and 
character  of  the  garbage,  and  faithful  attend- 
ance in  operating  the  dampers  to  maintain  an 
effective  velocity  of  the  gases,  which  at  the 
same  time  does  not  carry  the  dust,  are  neces- 
sary to  obtain  success. 

The  prevention  of  odors  due  to  unburned 
gases  escaping  from  the  stack  depends  upon 
the  character  of  the  garbage,  the  sufficient  ca- 
pacity of  the  furnace,  its  design  and  the  opera- 
tion of  the  plant. 

The  garbage  now  delivered,  when  properly 
drained  and  carefully  burned  in  a  well  designed 
furnace,  is  readily  combustible,  and  should  not 
require  the  addition  of  as  much  coal  as  now 
used;  and  at  some  seasons,  except  to  start  fires 
and  otherwise  on  rare  occasions,  perhaps  no 
coal  may  be  requlreu. 

We  find  that  the  furnaces  are  not  sufficient 
in  size  to  effect  a  complete  destruction  of  the 
material  during  the  hours  of  the  day  when  the 
crematory  is  operated.  Continuous  firing  for 
twenty-four  hours  can  relieve  this  deficiency. 
To  this  end  it  would  be  necessary  to  store  the 
material  for  a  part  of  the  day,  and  this  could 
not  be  objectionable  in  any  way. 

To  secure  a  complete  combustion  of  the  gar- 
bage more  economically  than  at  present,  the  de- 
sign of  the  furnaces  should  be  somewhat  al- 
tered. The  horizontal  grates  are  not  the  most 
suitable  for  the  material,  which  must  first  be, 
dried  and  then  with  difficulty  pulled  from  oue 
position  to  another  for  burning.  A  sloping 
grate  for  burning  and  a  sloping  floor  for  the 
drying  chamber,  from  which  the  material  can 
be  gradually  and  almost  automatically  moved 
from  the  feed  hole  to  the  hottest  fire,  permit  of 
a  better  utilization  of  the  heat  and  reduce  the 
difficulties  of  stoking. 

The  gases  should  leave  the  furnace  from  a 
point  above  the  hottest  fire,  and  be  utilized  to 
heat  the  walls  of  the  drying  chamber  so  as  to 
assist  in  the  proper  preparation  of  the  garbage 


Sept.  13,  1902. 


THE   ENGINEERING   RECORD. 


257 


tor  burning.  Forced  draft  under  the  grate  will 
also  be  of  great  advantage  in  aiding  combus- 
tion. 

Auxiliary  fires  for  burning  the  fumes  before 
they  rise  into  the  chimney  are  a  wise  addition 
to  your  crematory,  and  should  be  retained  as  a 
safeguard  on  account  of  nearness  to  the  in- 
habited parts  of  the  town. 


The    Convention    of    the    New    England    Water- 
Works  Association. 


The  twenty-first  annual  convention  of  the 
New  England  Water  Works  Association  was 
held  this  week  at  the  Hotel  Brunswick,  Bos- 
ton. The  opening  session  was  called  to  order 
Wednesday  morning  by  President  Frank  E. 
Merrill,  and  the  address  of  welcome  was  made 
by  ex-Mayor  J.  O.  Hall,  of  Quincy,  Mass.  The 
following  applicants  were  then  elected  mem- 
bers of  the  Association.  Active  members:  H. 
V.  Macksey,  in  charge  of  meters,  fire  pipes, 
etc.,  Boston  water  works;  Edward  T.  Waters, 
biologist.  Metropolitan  Water  and  Sewerage 
Board,  Boston;  Fred  J.  Taylor,  chief  engineer 
and  superintendent  of  water  works  at  West- 
boro  Insane  Hospital,  Westboro,  Mass.;  Wil- 
liam E.  Johnson,  engineer  for  Board  of  Water 
Commissioners,  Hartford,  Conn.;  John  F.  Mil- 
ler, with  Pennsylvania  Water  Company,  Edge- 
wood.  Pa.;  John  W.  Hill,  chief  engineer.  Bu- 
reau of  Water  Filtration,  Philadelphia,  and  J. 
A.  Canals,  City  Engineer  of  San  Juan,  Porto 
Rico.  Associate  members:  John  M.  Holmes, 
Philadelphia,  Pa.;  Stilwell-Bierce  &  Smith- 
Vaile  Company,  73  Oliver  street,  Boston,  Jen- 
kins Brothers,  17  Pearl  street,  Boston  and  Mr. 
Alphonse  Fteley,  formerly  chief  engineer  of 
the  Croton  Aqueduct  Commission-,  was 
elected  to  honorary  membership  in  the  Asso- 
ciation. 

At  the  afternoon  session,  Wednesday,  a  pa- 
per entitled  "Duties  of  Municipalities  Regard- 
ing Water  Supply,"  was  read  by  Hon.  J.  O. 
Hall,  of  Quincy,  Masrt.  This  was  followed  by 
the  presentation  of  tj-'e  report  of  the  commit- 
tee on  "Standard  Specifications  of  Cast  Iron 
Pipe,"  by  the  chairman,  Mr.  Freeman  C.  Cof- 
fin. This  report  is  reviewed  elsewhere  in  this 
issue.  Printed  copies  of  the  report,  together 
with  the  proposed  specifications,  were  distrib- 
uted among  those  present  afad  an  earnest  re- 
quest was  made  by  the  president  for  a  full 
discussion  of  the  subject.  After  reading  the 
report  Mr.  Coffin  briefiy  explained  wherein  it 
differed  from  the  preliminary  one  presented 
at  the  meeting  in  December,  1901.  Such 
changes  as  had  been  made  were  adopted  only 
after  a  thorough  investigation,  both  by  the 
Association's  committee  and  one  representing 
the  pipe  manufacturers,  and  after  receiving 
and  considering  many  written  and  oral  sugges- 
tions from  members  and  others  interested. 
While  these  specifications  did  not  embody 
every  point  which  might  seem  desirable  by 
engineers,  yet  Mr.  Coffin  believed  that,  for 
general  practice,  they  would  fill  all  present  re- 
quirements, and  the  committee  felt  no  hesi- 
tancy in  recommending  their  adoption. 

In  the  di'^cussion  which  followed  the  pre- 
sentation of  this  report,  Mr.  Leonard  Metcalf 
stated  that  he  saw  little  to  criticize  in  it.  He 
thought  the  committee  deserved  great  credit 
for  its  patient  and  painstaking  work  and  he 
hoped  the  result  would  be  far-reaching.  As  to 
the  question  of  adopting  these  specifications 
he  was  in  doubt  as  to  the  wisdom  of  taking 
final  action  at  this  meeting,  and  asked  if  it 
would  not  be  well  to  wait  until  it  was  known 
whether  other  associations  would  follow  suit. 
In  reply  to  this  question  Mr,  Coffin  stated 
that  the  committee  felt  that  it  had  done  its 
work  and  that  little  could  be  gained  by  delay. 


It  was  not  likely,  he  thought,  that  other  asso- 
ciations would  take  the  initiative  in  this  mat- 
ter. On  the  other  hand  information  had 
reached  the  committee  to  the  effect  that  the 
American  Water  Works  Association  had  inti- 
mated, through  its  committee  appointed  to  con- 
sider the  subject,  that,  should  action  be  taken 
by  this  society  at  this  time,  similar  specifica- 
tions would  be  adopted  by  it. 

Mr.  Morris  Knowles,  of  Pittsburg,  Pa.,  asked 
if  it  was  desirable  to  have  so  many  classifica- 
tions. There  seemed  to  be  a  difference  of 
opinion,  he  said,  between  the  committee  and  the 
manufacturers,  the  latter  believing  it  would 
be  an  advantage  to  have  fewer  sizes.  It  was 
very  frequently  the  case  that  lighter  pipe  cost 
more  to  manufacture  than  heavier  pipe  of  the 
same  diameter  where  in  many  instances  there 
would  otherwise  be  no  particular  choice  be- 
tween the  two.  In  reply  to  this  question  Mr. 
Coffin  stated  that  he  knew  of  members  of  the 
New  England  Water  Works  Association  who 
were  using  light  weight  pipe  such  as  had  been 
provided  for  in  these  specifications.  It  was 
known  that  the  cost  of  this  pipe  was  greater 
than  that  of  heavier  weight.  It  was  not  for 
him  to  discuss  the  relative  merits  of  either, 
but,  since  the  lighter  weights  were  being  used 
by  members  of  the  association,  the  committee 
had  thought  it  wise  to  make  provision  for 
them  in  the  speciucations. 

Mr.  G.  H.  Benzenberg,  of  Milwaukee,  Wis., 
continued  the  discussion  .by  stating  that  he 
felt  that  the  requirements  had  not  been  made 
rigid  enough  and  particularly  so  regarding  the 
matter  of  coating.  He  thought  the  time  would 
come  when  a  galvanized  coating  would  be  gen- 
erally used  for  water  pipe.  It  was  true  that 
the  cost  of  such  coating  would  be  greater  than 
that  used  at  the  present  time,  but  the  effici- 
ency and  durability  of  the  pipe  would  also  be 
greatly  enhanced.  Experience  has  shown  that, 
if  requirements  were  set  high,  the  contractors 
would  meet  them. 

Mr.  W.  C.  Hawley,  of  Wilkinsburg,  Pa., 
stated  that  he  desired  to  emphasize  the  import- 
ance of  the  subject  of  coating.  He  thought 
that  this  matter  should  receive  greater  atten- 
tion than  it  had  hitherto.  The  question  of  en- 
forcement was  one  also  which  needed  atten- 
tion. It  would  make  no  difference  how  good 
a  set  of  specifications  could  be  devised,  the 
contractor  would  pay  little  attention  to  them 
unless  an  inspector  was  constantly  on  hand 
to  enforce  them. 

Mr.  Dexter  Brackett,  a  member  of  the  Com- 
mittee, stated  that  it  would  be  impossible  to 
carry  out  all  that  engineers  might  desire.  He 
was  of  the  opinion  that  the  requirements  in 
the  committee's  specifications  can  be  enforced. 
Personally  he  would  like  to  see  a  better  coat- 
ing for  water  pipe.  There  was  no  reason  why 
any  city  could  not  improve  upon  these  speci- 
fications, it  they  so  desired.  For  general  prac- 
tice, Mr.  Brackett  thought  that  the  Committee 
had  gone  as  far  as  it  could  for  the  present 
time. 

On  motion  of  Mr.  E.  H.  Gowing,  the  report 
was  then  adopted  and  the  specifications  in  it 
made  the  standard  of  the  association. 

At  the  Wednesday  evening  session  an  illus- 
trated talk  on  "Recent  Construction  on  the 
Metropolitan  Water  Works"  was  given  by  Mr. 
Frederick  P.  Stearns,  chief  engineer  of  the 
Metropolitan  Water  and  Sewerage  Board  of 
Boston.  A  paper  on  "The  Water  Supply  of 
Nashua,  N.  H.."  was  then  presented  by  Mr. 
Horace  G.  Holden.  superintendent  of  water 
works  of  that  city. 

A  paper  entitled  "A  New  Turbidimeter,"  by 
Charles  Anthony,  Jr.,  Hereford.  England,  was 
read  by  Mr.  Charles  W.  Sherman  at  the  open- 
ing of  the  Thursday  morning  session,  and  dis- 


cussed by  Mr.  Sherman  and  Mr.  Allen  Kazan. 
It  was  follow<'d  by  a  paper  entitled  "The  Re- 
moval of  Color  and  Odor  from  Water,"  by  Mr. 
H.  W.  Clark,  chemist  of  the  Massachusetts 
State  Board  of  Health,  Boston. 

The  report  of  the  Committee  on  Apportion- 
ment of  Charges  for  Private  Fire  Protection, 
and  the  Means  of  Controlling  the  Supply 
Thereto  was  then  called  for.  This  committee 
consisted  of  Byron  I.  Cook,  Edward  V.  French, 
J.  C.  Hammond,  Jr.,  Charles  K.  Walker,  John 
C.  Chase,  F.  H.  Crandall  and  Henry  A.  Fiske. 
This  committee  having  failed  to  agree,  three 
separate  reports  were  presented,  one  by 
Messrs.  Crandall,  Walker  and  Hammond;  an- 
other by  Messrs.  French,  Fiske  and  Cook,  and 
a  third  by  Mr.  Chase.  Each  member  of  the 
committee  then  stated  his  reasons  for  taking 
the  stand  he  did,  and  the  matter  was  also  dis- 
cussed by  other  members  of  the  association. 
The  motion  to  accept  these  reports  and  to 
have  them  printed  as  part  ot  the  proceedings 
of  the  convention  was  carried.  At  the  after- 
noon session  the  subject  of  these  reports  was 
again  called  up.  Mr.  Crandall  stated  that  the 
committee  had  labored  under  great  difficulty 
from  the  fact  that  little  expression  of  opinion 
had  been  made  by  members  of  the  association. 
He  thought  it  desirable  at  this  time  that  some 
action  should  be  taken  which  would  show 
what  that  sentiment  was.  A  motion  to  accept 
the  report  presented  by  Messrs.  Crandall. 
Walker  and  Hammond  was  then  made,  but  was 
afterwards  laid  upon  the  table.  Upon  motion 
of  Mr.  B'rank  C.  Kimball,  superintendent  of 
water  works,  Knoxville,  Tenn.,  it  was  voted  to 
appoint  a  new.  committee  of  three  represent- 
ing both  public  and  private  companies  to  con- 
fer with  similar  committees  of  the  American 
Water  Works  Association,  the  Central  States 
Water  Woi'ks  Association,  and  the  various  as- 
sociations of  fire  underwriters,  with  the  view 
of  considering  adequate  means  for  the  pay- 
ment and  control  of  water  for  private  fire  pro- 
tection. The  president  stated  that  this  com- 
mittee would  be  appointed  before  the  adjourn- 
ment of  this  meeting. 

A  paper  entitled  "The  Physical  Properties 
of  Water"  was  next  read  by  Mr.  Allen  Hazen. 
At  the  conclusion  of  this  paper  Mr.  Hazen  de- 
scribed a  device  for  measuring  the  turbidity 
of  water.  The  report  of  the  Committee  on 
"Uniform  Statistics"  was  next  presented  and 
was  adopted  in  full  by  the  Association.  At  the 
Thursday  evening  session  Mr.  Desmond  Fitz- 
Gerald,  engineer,  Sudbury  Department  Metro- 
politan Water  Works,  Boston,  gave  an  account 
of  "What  an  Engineer  Saw  in  Venice."  This 
was  accompanied  by  lantern  slides.  An  histor- 
ical address  entitled  "Twenty  Years  After — A 
Retrospect,"  was  next  read  by  Mr.  R.  C.  P. 
Coggeshall,  superintendent  of  water  works,  of 
New  Bedford,  Mass.  An  excursion  to  the 
works  of  the  Metropolitan  Water  Commission 
at  Clinton,  Mass.,  was  made  by  the  members 
of  the  association  on  Friday. 


Personal  Notes. 


Mr.  William  C.  Ogden  has  been  elected  civil 
engineer  of  Dover,  N.  H. 

Mr.  O.  M.  Rankin  has  tendered  his  resigna- 
tion as  city  engineer  of  Ballard,  Wash. 

Mr.  George  W.  Shock  has  been  elected  su- 
perintendent of  the  South  Bend,  Ind.,  water 
works. 

Mr.  E.  E.  Batton  has  been  appointed  chief 
draftsman  in  the  civil  engineer's  ofl^ce  of  the 
Detroit  water  board. 

Mr.  C.  C.  Radabaugh  has  resigned  his  posi- 
tion as  superintendent  of  the  Alexandria,  La., 
electric  light  and  water  works  plant. 
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Mr.  G«orge  G.  Earl,  M.  Am.  Soc  C.  E.,  has 
been  re-elected  general  superintendent  of  the 
Sewerage  and  Water  Board  of  New  Orleans. 

Mr.  E.  P.  Mobley,  roadmaster  of  the  eastern 
half  of  the  Eastern  Division  of  the  Chicago 
Great  Western  Railway,  has  been  appointed  di- 
vision engineer  of  the  Southwest  Division  with 
headquarters  at  Des  Moines,  la.,  to  succeed 
Mr.  W.  B.  Causey,  resigned. 

Mr.  Freeland  Howe,  Jr.,  has  resigned  his  po- 
sition as  assistant  bacteriologist  at  the  testing 
station  of  the  SpringGarrlen Water Works.Phil- 
adelphia.  to  accept  an  appointment  as  chemist 
and  bacteriologist  in  the  laboratories  of  the 
filtration  works  at  Harrisburg,  Pa. 

Mr.  Wm.  C.  Whitner  has  resigned  the  duties 
of  chief  engineer  of  the  Catawba  Power  Co., 
Rock  Hill.  S.  C,  to  become  chief  engineer  of 
the  power  and  lighting  department  of  the  Vir- 
ginia Passenger  &  Power  Co..  of  Richmond. 
This  corporation  is  an  amalgamation  of  the 
Richmond  Passenger  &  Power  Co.,  the  Rich- 
mond Traction  Co.,  the  Virginia  Electric  Rail- 
way &  Development  Co..  and  the  Southside" 
Railway  &  Development  Co.  It  owns  valuable 
water  powers  In  Richmond  and  Petersburg, 
which  will  be  developed  as  rapidly  as  possible. 


CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OP  Enoineerino  and  BuiLOtNa  Suptlies. 


For  PnpouU  n«  pavM 


XV,    ZTiU    and   zxvii. 


A  Leaky  Sewer  of  12-inch  vitrified  pipe  in 
the  town  of  Clinton,  Mass.,  is  stated  by  the 
Metropolitan  Water  and  Sewerage  Board  to 
have  furnished  200,000  gallons  of  water  per  day 
tc  the  sewage  filtration  plant  before  any  house 
connections  at  all   had  been  made. 


The  Extension  of  the  Septic  Tank  System  at 
Exeter,  En g.,  is  designed  to  serve  a  population 
of  47,000,  the  maximum  flow  of  sewage  and 
storm  water  provided  for  being  2,500,000  imper- 
ial gallons  per  day.  There  are  three  grit  cham- 
bers, six  septic  tank?  and  tweive  bacterial  con- 
tact filters,  all  built  in  concrete.  The  main  out- 
fall sewer  discharges  into  the  grit  chambers, 
which  are  18x6  feet  and  3  feet  deep.  From  these 
the  sewage  is  delivered  to  each  of  the  tanks 
through  four  submerged  inlets.  Each  tank  is 
180x36  feet,  and  8  feet  deep  below  the  spring- 
ing of  the  concrete  covering  arches.  The  efflu- 
ent passes  oft  through  slotted  pipes  laid  hori- 
zontally across  the  ends  of  the  tanks  3^  feet 
below  the  springing.  It  was  only  after -B  years' 
continuous  use  that  it  became  necessary  to  re- 
move any  deposit  from  the  experimental  tank 
erected  in  1896,  so  it  is  not  expected  that  the 
new  tanks  will  require  to  bo  cleaned  of  sludge 
except  at  long  intervals.  Each  filter  is  about 
1,000  square  yards  in  extent,  the  total  area 
being  about  2%  acres.  They  are  filled  with 
'/4-inch  furnace  clinker  to  a  depth  of  3%  feet. 
Ihe  tank  effluent  will  be  distributed,  according 
to  "The  Surveyor,"  over  each  filter  in  turn  by 
11  lines  of  stoneware  channels  laid  on  top  of 
the  filtering  material.  The  final  effluent  will  be 
collected  by  agricultural  drain  pipes  laid  on  the 
floor.  These  beds  are  arranged  in  groups  of 
four,  each  group  surrounding  a  central  gear 
chamber.  Two  of  the  groups  will  ordinarily 
form  the  working  set,  and  the  tank  effluent  will 
be  automatically  delivered  to  each  filter  In  turn. 
The  discharge  valve  will  meanwhile  be  closed 
and  the  tank  effluent  will  remain  in  the  filter 
about  an  hour  and  a  half.  The  filling  and 
emptying  of  the  filters  is  effected  automatically 
by  means  of  the  alternating  gears,  consisting  of 
levers  from  which  the  admission  and  discharge 
valves  are  suspended.  The  discharge  valve 
lever  has  an  actuating  bucket  at  one  end  and  a 
counter-weight  at  the  other,  and  the  admission 
valve  is  opened  by  a  weighted  float.  The  work 
has  been  carried  out  under  the  direction  of  the 
Inventor  of  the  system,  Mr.  Donald  Cameron. 


WATER. 

Finiltau.  O—  Itlds  will  be  received  by  the  Water 
Wks.  Tru8.  until  Sept.  17  (or  furnishing  material  and 
lonstructiug  a  conduit  to  supply  water  for  the  city 
water  works.  Approximate  quantities:  4,.'?25  tons 
of  cast-iron  pipe.  15  tons  of  special  castings,  9,000 
ft.  of  well  connections,  about  11  miles  of  24-ln.  vltrl- 
tiert  pipe,  24.  20  and  8-ln.  gate  valves,  etc.  Wra. 
Oenilaud,   Secy. 

Water  bonds  amounting  to  $150,000  are  stated  to 
have  been  sold. 

/>(•  Smft,  S.  1). — The  Ma.vor  writes  that  bids  will  be 
received  until  Oct.  1  for  constructing  a  water  works 
and  an  electric  light  plant.     Estimated  cost,  $20,OIX). 

<7iom6r»-(oin,  S.  D. — See  "Government  Work." 

Chmtrr.  Pa. — Geo.  Hodklnson.  of  Chicago,  111.,  Is 
stated  to  have  secured  the  contract  for  a  filter  plant 
for  the  New  Chester  Water  Co..  to  be  erected  on 
Harrisons  Hill.     Wm.  G.  Chadwlck.  Supt. 

VfftKficr.  Tex. — The  I'rosper  \N'ater  Works  Co.  has 
been  Incorporated;  capital  $4,000.  Incorporators:  W. 
I".   Xauglc,    W.    R.   Mathers  and  A.  T.   Bryant. 

Toiiairuntlu.  \.  Y. — Th,^  citizens  are  stated  to  have 
voted  Sept.  4  to  Issue  $30,000  bonds  to  Improve  the 
water  works. 

.\<ir  CiiHtlc,  Jill. — Prominent  citizens  and  property 
holders  are  reported  to  be  agitating  a  movement  for 
now  water  works.  The  intention  is  to  supply  the  city 
with  pure  water  taken  from  a  series  of  artesian  wells. 

.itUinta.  (la. — The  lid.  of  Water  Comrs.  on  Sept. 
5  decided  to  ask  the  City  Council  to  authorize  a  bond 
Issue  of  $4t)0,000  with  which  to  make  Improvements 
at  the  water  works,  to  consist  of  a  new  reservoir, 
a  20,000,lXK>-gallon  pump  for  the  river  station,  a  30- 
in.  main  connecting  the  river  station  and  the  new 
reservoir,  and  also  new  filters. 

Ititrtiiit/ton,  y*/.— Local  press  reports  state  that  tlie 
Citizens  W'ater  Co.  on  Sept.  2  purchased  the  plant  of 
the  Burlington  Water  Co.  The  Citizens  Water  Co. 
was  incorporated  Aug.  12  by  W.  W.  Baldwin,  Edward 
Hagemann  an<l  others,  to  acquire,  operate,  improve 
and  extend  the  cxi.sting  system  of  water  works  In 
Burlington,  by  and  with  the  consent  of  the  city  and 
under  a  contract  with  the  city. 

Seirurk,  .irk. — K.  H.  Williamson  writes  that  there 
Is  talk  of  constructing  water  works,  at  a  cost  of 
about   $5,00<J. 

.\iiiufjton.  A.  J. — A  press  leport  states  that  an  or- 
dinance has  been  introduced  in  the  Boro.  Council  of 
North  Arlington,  granting  the  Union  &  Bergen  VVater 
Co.  a  franchise  to  run  water  pipes  through  Nortli 
Arlington. 

J'ricr.  I  tall. — Reuben  C.  lliiler,  of  the  Town  Coun- 
cil, is  reported  to  be  figuring  with  an  engineer  on 
the  cost  of  constructing  water  works. 

Jfameilhs.  111. — The  Marseilles  Water  &  Light  Co.. 
Marseilles.  Is  reported  Incorporated  with  a  capital  of 
$10,000,  to  operate  a  system  of  water  works.  Incor- 
porators: Mark  A.  X.   Earle  and  Wm.   S.   Hammond. 

.MiiKtcn,  La. — It  is  reported  that  the  establishment 
of   water  works  Is  under  consideration. 

hnnnrnninu,  Md. — The  Midland-Elk  Lick  Water  Co. 
is  stated  to  have  petitioned  the  Council  for  a  fran- 
chise to  pipe  the  streets  and  furnlsli  water. 

Mcudrillc,  J'a. — W.  A.  Doane.  City  Engr.,  writes 
tliat  $1,000  has  been  appropriated  by  Council  for 
further  tests  of  wells  tor  new  supply. 

i'arthuiic.  K.  II. — The  Tosvn  Bd.  Is  reported  to  be 
investigating  the  cost  of  water  works. 

Cintralia.  III. — The  City  Council  is  stated  to  have 
passed  an  ordinance  authorizing  an  extension  of  the 
water  mains  Into  the  Parkside  addition. 

Jiimaivu,  I..  I..  N.  Y. — The  ltd.  of  Estimate  is  stated 
to  have  decided  Sept.  5  to  appropriate  $40,000  for 
construction  of  distributing  main  In  the  Ist  Ward, 
Queens  Boro. 

.Manzanola.  Ciilii. — The  .\rtesian  Water  Co.  Is  stated 
to  have  petitioned  the  Council  for  a  franchise  to 
furnish   the  city    with    water. 

HoalHhiirn,  7*a.--'J'he  Boalsl)urg  Water  Co.  has  been 
Incorporated;  capital,  .$2,000.  Directors:  J.  M.  WIe- 
land,  P.   S.  Ishler  and  J.  A.    Fortney,   Boalsburg. 

\Vhi-flUt{i.  W.  Vti. — Local  press  reports  state  that 
Michael  McKlnncy,  Supt.  Water  Works,  estimates  the 
total  cost  of  constructing  a  new  main  from  the 
pumping  station  to  the  reservoir  at  $58,028. 

WvnvilDllr,  Miih. — See  "Power  Plants,  Gas  and 
Electricity." 

Vri'niovt,  O. — Tile  Water  Works  Trustees  have  de- 
cided to  advertise  for  bids  for  a  100-120-H.-P.  air 
compressor  to  obtain  a  supply  of  2.000,000  gals,  of 
water  per  day  from   a  system  of  wells. 

.Mlintnu-u.  /'«.--The  Secy,  of  the  Water  Comrs. 
writes  that  It  Is  proposed  to  secure  a  water  supply 
from  .Schantz's  Spring,  the  work  to  cost  about  $200.- 
000.  Bids  will  be  asked  In  about  3  months.  G.  .T.  S. 
Kohler,  Pres. ;  ,1.  Howard  Martz,  City  Engr. 

HairkiKluiii.  Onl. — Denis  Doyle.  Town  Clk..  writes 
that  the  Montreal  Pipe  Foundry  Co..  Montreal,  tjue., 
has  secured  the  contract  for  T.TO  tons  of  cast-Iron 
|)lpe  at  $38  per  ton  and  spp<iai  castings  $3  per  liio 
lbs. 

cliU'Oliri'  I'lillH,  Mann. — The  Committee  on  Falrvlew 
Water  Supply  has  reported  favorably  to  Bd.  of  Alder- 
men for  an  appropriation  of  $:!.').000  to  be  met  bv 
Imnrt  Issne  If  passed  by  1003  lyegislaturc. 


Yillow  Hpringa,  O. — The  Ohio  Water  Delivery  & 
Irrigation  Society  has  been  formed  here,  to  promote 
the  preservation  of  water  and  to  eucourage  its  de- 
livery to  farms  and  villages  by  pumping  statlous  and 
by  pipe  lines  along  the  highways.  John  Bryan 
Pres.,   Yellow   Springs. 

(liilriKtdu.  Ttx. — At  a  meeting  of  the  City  Comrs. 
Sept.  2.  C.  G.  Wells.  City  Engr.,  and  A.  S.  "Drewry, 
Supt.  Water  Wks.,  submitted  estimates  of  the  cost 
of  an  additional  water  main  pipeliue  across  the  bay 
A  20-ln.  pipe  would  cost  $83,000;  24-ln.  pipe,  $91,000 
and  30-ln.  pipe  $106,0(W.  It  was  reported  back  for 
further  estimate  of  8  and  12-in.  pipes  and  cost  of  a 
pumping  station  to  be  erected  at  Virginia  Point. 

Woodward,  Okla.  Tcr. — A  charter  is  reported  to 
have  been  issued  to  the  Woodward  Water  He  Milling 
Co.,  of  Woodward,  for  a  term  of  20  years,  to  sink 
wells,  for  water,  salt,  coal,  gas,  oil  or  any  other  min- 
eral in  or  near  Woodward:  capital.  .$.30,000.  B.  W. 
Key.  .1.  W.  Magee  and  John  Garvey,  all  of  Wood- 
ward, are  reported  Interested. 

QiiiKtii,  X.  M. — A  press  report  states  that  Duane 
Wheeler  has  been  engaged  to  survey  an  Irrigation 
canal  for  the  Taos  County  Irrigation  &  Improvement 
Co.,  at  Questa. 

Portland,  Ore. — Local  press  reports  state  that  D.  D. 
Clarke.  Engr.  VVater  Com.,  estimates  the  cost  of 
lowering  submerged  pipe  lines,  total  length  to  be 
lowered  1,020  ft.  28-ln.  pipe,  $17,200,  and  24-ln.  pipe 
$15,500. 

Waco,  Tex. — The  City  Council  Is  stated  to  have 
passed  a  resolution  authorizing  the  Mayor  to  appoint 
a  commission  to  study  the  water  question,  to  deter- 
mine the  cost  of  building  an  Independent  system  and 
to  ascertain  what  the  present  .system,  owned  by  pri- 
vate parties,  can  be  bought  for.  The  resolution  also 
authorizes  the  employment  of  .lohn  W.  Maxcy  as  en- 
gineer to  advise  the  Bd.  of  Water  Comrs.  as  to  the 
construction  or  purchase  of  water  works. 

J'ittaburg,  Pa. — Local  press  reports  state  that  Di- 
rector J.  Guy  McCandless  has  sent  to  Common  Coun- 
cil an  estimate  of  the  cost  of  the  proposed  sand  filtra- 
tion plant;  the  estimated  cost  is  .$3,719,000.  This 
does  not  include  the  cost  of  covering  the  filter  beds, 
which  it  Is  estimated   will  cost  about  .$800,000  more. 

Thomson,  Oa. — Ira  E.  Farmer,  Mayor,  writes  that 
the  town  Is  now  engaged  in  boring  two  deep  wells  to 
be  used  as  a  source  supply.  It  the  well  is  a  success 
they  will  be  in  the  market  for  pumping  machinery, 
and  also  for  the  construction  of  a  system  of  water 
works.  Engineer  not  yet  named.  The  cost  of  wells 
and  water  works  will  approximate  $15,000. 

Marshall,  Tex. — The  citizens  are  stated  to  have 
voted  Sept.  4  to  Issue  $25,000  bonds  for  improving  the 
water  works. 

Minneapolis,  Minn. — Water  bonds  amounting  to 
$250,000  were  sold    Sept.   6. 

Black  Hirer,  N.  Y. — Eaton  &  Brownell,  of  Carthage, 
are  stated  to  have  been  selected  to  make  a  survey  with 
specifications  and  estimates,  for  water  works  and  a 
sewerage  system. 

Berkley,  Va. — Geo.  Hornung,  Gen.  Mgr.  of  the  Nor- 
folk County  Water  Works,  Is  reported  to  be  making 
surveys  across  the  Southern  branch  of  the  Elizabeth 
Uiver  to  lay  a  water  main  to  supply  Berkley  with 
Lake  Kilby  water. 

Washinijton,  D.  U. — Bids  were  opened  Sept.  6  by 
the  Comrs.  D.  C,  for  30,  36  and  48-in.  cast  Iron  pipe 
and  specials,  as  follows :  a,  6.000  long  tons  straight 
pipe;  b,  135  tons  of  specials:  U.  S.  Cast  Iron  I'ipe  & 
Fdy.  Co.,  a  $32.70.  b  $117,  total  $211,995;  Camden 
Iron  Wks.,  a  $35.90,  b  $78,  total  $225,9:i0. 

Vie  Elum,  Wash. — The  citizens  are  stated  to  have 
voted  to  issue  $9,500  bonds  for  the  construction  of 
water  works. 

Chance/ord,  Pa. — A  charter  Is  stated  to  have  been 
granted  to  the  Hillside  Water  Co.  for  the  storage  and 
transportation  of  water  and  water  power  for  commer- 
cial and  manufacturing  purposes  In  Lower  Chanceford, 
oflSce  to  be  at  Lancaster.  Directors  :  .lacob  Hill  Bryne 
W.  F.  Jack,  and  others,  all  of  Lancaster. 

Platteville,  Colo. — The  State  Land  Bd.  is  stated  to 
have  granted  C.  L.  Walker  a  reservoir  site  at  Platte- 
ville. The  reservoir  is  to  cover  14VJ!  acres  and  is  to 
be  built  for  irrigation  purposes. 

Middleport,  X.  Y. — The  Village  Trus.  are  8tate<l  to 
have  granted  F.  A.  Dudley's  Co.  a  perpetual  franchise 
for  water  works,  the  company  agreeing  to  furnish  five 
taps  free  for  fire  jjurposes. 

Philadelphia,  Pa. — Bids  are  wanted  Sept.  17  (read- 
vertlsement)  for  constructing  Lardner's  I'oint  Pump- 
ing Station  No.  2.  Wm.  C.  Haddock.  Dir.  Pub.  Wks., 
Bureau   of   Filtration. 

Local  press  reports  state  that  Wm.  C.  Haddock,  Dlr. 
of  Pub.  Wks.,  is  to  receive  bids  until  Sept.  18  for  the 
high  service  pumping  station  to  be  erected  at  Dela- 
ware Ave.  and  Uace  St. 

Ktoncboro,  Pa. — Bids  are  wanted  Sept.  22  for  con- 
structing a  gravity  water  works  system,  to  consist  of 
a  224.000.000gal.  concrete  reservoir.  12.000  ft.  of  6- 
in.  and  2,000  ft.  of  4-in.  cast  iron  pipe.  75  taps  with 
boxes  and  necessary  valves  and  Ts.  Frank  Mc- 
Sweeney,  Boro.  Treas. 

Beaumont,  7'ox.  It  Is  reported  that  the  Water 
Works  Co.  of  Beaumont  will  probably  extend  Its  lines 
to   tlie  Big  Sand  Itlver. 

Monticello,  l/iwH. — J.  L.  White  writes  that  the  Na- 
tional Construction  I'o..  of  South  Bend.  Ind.,  has  se- 
cured the  contract  for  an  air  lift  water  works  system 
for  $10,000. 

atephenville .  Tej-. — The  citizens  are  stated  to  have 
voted  to  Issue  $10,000  water  works  bonds. 

aas,  Kan. — This  city  has  voted  $30,000  for  water 
works,  and  has  emplo.ved  Burns  it  .McDonnell,  of  Kan 
sas  City,  Mo.,  to  prepare  plans  and  specilicalions  for 
same. 

M'hittier.  Cal. — A  press  report  states  that  N.  W. 
Stowell,  of  Los  Angeles,  has  purchased  tlie  Ensi 
Whlttior  Land  &  Water  Company's  pumping  pianl. 
14  miles  of  ditches  and  126  acres  of  water  bearing' 
land,  and  will  expend  about  $40,000  In  improving  .-nul 
extending    (he    system. 
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'Lincoln,  III. — The  Lincoln  Water  &  Light  Co.  has 
lieen  incorporated,  with  a  capital  of  $^50,000,  to  oper- 
ate a  light  and  water  plant.  Incorporators:  Haiph 
Ulaisdell,   V.  li.  Warren  and  Geo.   11.  Withrow. 

Alhuquerque,  X.  il. — It  is  stated  that  the  Socorro 
Investment  &  I'romotiou  Assoc-;  will  petition  the  City 
Council  for  a  franchise  to  l^y  irrigation  pipes  in  this 
city  for  the  purpose  of  conveying  water  from  its 
pumping  plants  for  irrigation  purposes,  and  also  for 
an  electric  light  and  power  plant.  The  company  will 
also  pump  water  to  the  east  side  of  the  Bio  Grande 
to    irrigate    tliat    section. 

Voriallis,  Ore. — Sidney  Smith,  of  Portland,  is 
stated  to  have  petitioned  for  a  water  worlie  franchise. 
He  proposes  to  pipe  water  from  the  mountains  for  a 
distance  of  15  miles,  if  the  City  Council  will  gram 
hint   a  franchise. 

.Uiliraubt't'.  W'i.'i. — Itids  were  opened  Sept,  .">  as  fol- 
lows for  8-million-gal.  pumping  engine:  Holly  Mtg. 
Co.,  $45,000;  Barr  I'umpiug  Eng.  Co.,  $Gu,oOO;  Allis- 
ChiUiuers  Co.,  of  Chicago,  111.,  plan  A,  $20,40U; 
plan  B,   which  was  accepted  Sept.  U,  $31,700. 

Huhtnins.  L.  I. — The  following  bids  were  opened 
Sept.  11  for  a  pumping  plant  at  Millburn  Engine 
House,  Baldwins,  L.  I.:  Henry  E.  Worthingto-u,  $51,- 
000  and  $59,000;   Snow  Steam  I'ump   Wks..  $50,000. 

Bids  were  also  received  as  follows  for  two  boilers: 
Jas.  Heilly  Repair  &  Supply  Co.,  $12,870;  Edwin  Bnr- 
horn,   $11,400;  J.    Edw.   Ogden   Co.,  $11,800. 

(Jrmndalv,  111. — Bids  will  be  received  by  the  Bd.  of 
Local  Improv.  until  Sept.  16  for  furnishing  and  lay- 
ing 43.000  lin.  ft.  of  U-in.  and  8.000  lln.  it.  of  4-in. 
mains,  121  double  nozzle  hydrants,  and  42  valves  and 
va.ve  boxes.  W.  ii.  I^Jwing,  C.  iC.  lOOo  Chamber  of 
('ommerce,  Chicago. 

liayabui).  \Vis. — Bids  will  be  received  by  the  Health 
&  Water  Com.  until  Sept.  25  for  furnishing  machinery 
and  constructing  a  brick  power  house  lor  the  new 
water  supply;  also  for  drilling  two  16-iu.  wells,  400  ft. 
deeij.     "\\ .  U.  Kircholfer,  Engr.   in  charge. 

\orth  Mllicaukn.  Wis. — Bids  will  be  received  by  the 
Village  Bd.  until  Sept.  19  for  furnishing  466  tons 
of  cast-iron  water  pipe,  as  follows:  313  tons  of  8-ln., 
122  tons  of  6-in.  and  31  tons  of  4-iii.  W.  E.  Chase, 
Village  Clk. 

(  hielaud.  O. — Bids  are  wanted  Oct.  3  for  construc- 
tion, delivery  and  erection  in'  the  boiler  house  at 
Kirtiand  St.  Pumping  Station,  of  6  water-tube  boilers 
equipped  with  superheaters,  chain-gate  mechanical 
stokers,  brickwork  and  their  appurtenances.  Chas. 
r.   Salen,   Dir.  of  t'ub.    Wks. 

UibbOH,  Minn. — Bids  will  be  received  by  E.  F.  Maet- 
zold.  Village  Recorder,  until  Sept.  26  for  a  6  H.-P. 
gasoline  pumping  engine. 

ItiMaril,  ^Yllvh. — Tlie  X'aciflc  Coast  I'lpe  Co.,  of  Bal- 
lard, is  stated  to  have  secured  the  contract  for 
laying  the  water  mains  tor  about  $10,000. 

llenimtt.  In. — C.  II.  Meredith,  of  Cedar  Rapids,  is 
reported  to  be  preparing  plans  for  water  works. 

lAtchficld.  III. — Henry  J.  Croft.  City  Clk,,  writes 
that  it  is  proposed  to  extend  the  water  mains. 

JHttsbUfy,  Pa. — Bids  will  be  received  by  the  Co, 
Comrs,  until  Sept.  19  for  erecting  a  mechanical  fll- 
iration  plant  in  the  County  Jail.  W.  E.  Thomp- 
son,   Co.   Compt. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Winmter,  (>. — Bids  will  be  received  by  .T.  B.  Minier, 
City  Clk,,  until  Sept.  20  lor  constructing  a  sewer  in 
Beall  Ave,,  Including  neces.sary  manholes,  catchbasins, 
etc. 

.\ew  Oiifans,  La. — Geo,  G,  Earl,  Gen,  Supt,  Sewer- 
age and  Water  Bd,,  writes  that  all  bids  opened  Aug, 
12  for  sewers  were  rejected  Sept.  3. 

ThnniiiiiunvilU',  Conn. — Local  press  reports  state 
that  bids  will  be  received  by  the  Sewer  Comrs.  until 
Sept.  20  for  constructing  a  sewer  in  Elm  and  North 
-Main  Sts.,  requiring  3.100  ft., of  8-in.  pipe. 

IHs  iloint's,  la. — Bids  are  wanted  Sept,  17  for  con- 
structing an  18-in,  pipe  sewer  in  2  streets.  J.  B. 
Stout,    Clk,    of   Bd, 

M tiHfittiiic.  la. — I'.ids  are  wanted  Sept,  18  for  con- 
structing a  stone  sewer  in  Oak  St.  Jas.  J.  Kyan, 
City  Eugr. 

/.oiif/  Island  titu.  A',  Y. — Bids  will  be  received  until 
Sept.  18  by  Jos.  Cassidy,  Boro.  Pres.,  lor  furnishing 
material  and  constructing  2,435  lin.  ft.  of  12,  15  and 
18-ln.  pipe  sewer  in  Hamilton  St.,  and  for  furnishing 
material  and  constructing  several  small  pipe  sewers 
in  other  streets. 

'rotrdo,  it. — Bids  are  wanted  Sept,  22  for  construct- 
ing S  and  10-in,  circular  pipe  sewers  and  20-in.  cir- 
cular brick  sewer  with  4-in.  shell  in  portion  of  sev- 
eral streets.     Chas.   H.   Nauts,  City  Clk. 

('linmhcrlain,  K.  U. — See  "(iovernraent   Work." 

GUm-tpoil,  I'a. — 1».  Y.  Ault  &  Co,  are  stated  to  have 
secured  the  contract  for  sewers  on  Bway.  and  Ver- 
mont Aves.  for  $9,392. 

I'lotidcncr,  I!.  I. — The  Bd,  of  .\ldermen  is  stated 
to  have  passed  a  resolution  adding  $100,000  to  the 
sewer  appropriation.  It  will  be  expended  on  the 
general  system  of  sewers. 

Sciwca  Falls.  .\ .  Y. — The  iiuestion  of  constructing 
sewers  and  new  pavements  is  under  consideration. 
It  is  reported  that  tlie  length  of  proposed  sewerage 
s.vstem  would  be  14%  miles,  and  the  estimated  cost 
of  construction  $68,000. 

Youns/titoirn,  it. — (,'ity  Engr.  F.  M.  Lillle  is  reported 
to  be  preparing  plans  for  the  Oak  St.  sewerage  sys- 
tem. 

MillviUr,  A'.  J. — A  company  of  Mlllville  capitalists 
are  stated  to  have  petitioned  the  Council  for  a  fran- 
chise to  sewer  the  town. 

I'loria,  III. — The  Crescent  Stone  Co.,  117  N,  Jeffer- 
son Ave.,  is  stated  to  have  secured  tlie  contract  for 
constructing  the  Persimmon  St.  sewer  lor  $17,000. 

The  Bd.  of  Local  Improv.  is  stated  to  have  ordered 
the  City  Kngr.  Dept.  to  prepare  an  estimate  for  a 
sewer  in   Monson  and   Sanlord's  addition. 

lluallHvillc.  Md. — The  City  Council  is  reported  to 
be  discussing  the  establishment  ol  a  sewerage  sys- 
tem. 


Olv.nvillc,  0. — The  City  Council  is  stated  to  have 
authorized  the  Clerk  to  secure  bids  lor  a  trunlt  sewer 
in  Doan  St. 

I'ittslmn.i.  I'a. — A  charter  is  reported  to  have  been 
filed  in  the  Recorder's  office  ol  tlie  Monougahela  Val- 
ley Sewer  Co,  by  Attorney  John  N.  Uadcllffe.  W. 
R.  Murphy  and  others,  to  construct  and  maintain 
sewers,  culverts,  conduits,  pipes,  with  all  necessary 
inlets  and  appliances  lor  surlace  and  undersurface 
and  sewerage  drainage  in  Jefferson  Township,  Alle- 
gheny County. 

St.  I'uul.  Minn. — The  folluwing  bids  are  stated  to 
have  been  opened  by  the  Bd.  of  Pub.  Wks.,  Sept.  2, 
for  the  Dearborn  St.  and  Stryker  Ave.  sewers:  P. 
IJoherty,  $14,564;  Wm.  J.  Preston,  $13,825,  and  P.  J. 
Rogers,    $15,800. 

Yiipinia,  .Minn. — There  is  talk  here  ol  construct- 
ing a  sewerage  system. 

Qu'Appellc,  A'.  W.  Tcr. — The  citizens  are  stated  to 
have  voted  Aug.  29  to  construct  a  sewerage  system, 
to  cost  $6,000. 

EatontoKni.  X.  J. — The  Monmouth  Sewer  Co,,  ol 
Eatontown,  is  reported  incorporated,  with  a  capital 
ol  $100,000,  to  construct  and  maintain  sewer  sys- 
tems. Incorporators:  Jas,  Steen,  Eatontown,  and 
Ira    H.   Carpenter,   Asbury   Park. 

lirooklyn,  X.  Y. — See  "Paving  and  Roadmaking." 

Ilunmorc,  Pa. — M.  J.  Gibbons,  of  Scranton,  is  stated 
to  have  secured  the  contract  for  constructing  sewers 
in  Dunmore,  for  $56,771. 

Ilartford,  Vonn. — City  Engr.  F,  L,  Ford  is  reported 
to  have  suggested  to  the  Street  Comrs.  the  construc- 
tion of  a  trunk  sewer  lor  the  relief  of  Franklin  Ave., 
at  a  cost  ol  about  $50,000. 

Milwaukee,   Wis. — See  "Bridges," 

South  licnd,  Ind. — O.  A,  Garner,  ol  Knox,  Engr.  ol 
the  Reclamation  Co.,  of  Knox,  writes  that  it  is  pro- 
posed to  construct  a  drainage  canal  about  17  miles  In 
length  to  reclaim  the  Kankakee  marsh;  proliable  cost 
of  work,   $95,000. 

tt'uiikeyan,  III. — The  City  Council  Is  stated  to  have 
passed  an  ordinance  providing  lor  a  sewerage  system 
in  the  south  side,  to  cost  $30,000. 

Portland.  Ore. — Local  press  reports  state  that  the 
City  Engr.  has  about  completed  surveys  lor  the  Cook 
Ave.   sewer  system  in  Albina  District. 

Elyria,  Colo. — The  Town  Council  of  Elyria  is  stated 
to  have  appointed  a  committee  to  confer  with  the 
Globevllle  Town  Council  regarding  the  extension  of 
the  Delgany  St.  sewer.  Th'.-  sewer  empties  into  the 
Platte  between  the  two  towns,  and  citizens  ol  both 
places  are  endeavoring  to  have  it  extended  beyond 
tile  town  limits. 

\YarsaH-,  Kii. — E.  F.  Layman  is  stated  to  have 
been  selected  by  the  Town  Bd.  to  make  an  extended 
survey  providing  for  its  topographical  reconstruction 
and  improvement.  The  survey  contemplates  a  com- 
plete drainage  and  sewerage  system,  paved  streets 
and  sidewalks. 

Vailsbury,  X.  J. — The  Council  is  stated  to  have  de- 
cided to  establish  a  local  sewer  system  In  the  bor- 
ough to  connect   with  the  joint  trunk  sewer. 

Lowell,  Muss. — The  City  Council  on  tiept.  2  passed 
an  ordinance  providing  for  an  additional  appropria- 
tion of  $38,000  for  sewers. 

Wyandotte,  Mich. — See  "Power  Plants,  Gas  and 
Electricity." 

lirooklyn.  X.  Y. — In  regard  to  the  proposed  sewer 
from  92d  St.  and  N.  Y.  Bay  to  11th  Ave.  in  addition 
to  tlie  item  which  appeared  in  this  column  last  week, 
Ch.  Engr.  H.  R.  Asserson,  ol  the  Dept.  ol  Sewers, 
further  states  that  as  bids  will  soon  be  asked,  pros- 
pective bidders  are  advised  to  post  themselves  as 
soon  as  possible  on  the  material  which  will  be  en- 
countered at  the  tunnel  level;  cost  of  proposed  work 
is,  as  stated,  $665,000. 

Boston.  Mass. — The  following  bids  were  opened 
Sept.  4  by  the  Boston  Transit  Commission  for  side 
walls  and  sewer  in  State  St.:  Lawler  Bros.,  Charles- 
town,  $38,835;  Jones  &  Meehan,  Boston,  $29,765;  Chas. 
King  &  Co.,  Boston,  $26,820;  Shalier  &  Dunfee,  Bos- 
ton, $26,420;  Patk.  McGovern,  Roxbury,  $25,349;  Met. 
Contg.  Co.,  Boston.  .$23,557:  E.  W.  Everson  &  Co., 
Providence,  $22,170;  Gow  &  Foss,  Boston,  to 
whom  the  contract  was  awarded,  $21,235.  The  de- 
tailed tender  of  the  successful  bidder  includes  2,400 
cu.  yds.  earth  excav.  and  backtiiling  at  $5.25;  500  cu. 
yds.  concrete  at  $11;  30  cu.  yds.  brick  masonry  at  $18. 

llarrisburff,  Pa. — The  following  bids  are  reported 
opened  Sept.  3  by  Bd.  ol  Pub.  Wks.  lor  construct- 
ing Paxton  Creek  sewer:  S.  M.  Neff,  120  Liberty  St., 
N.  Y.  City,  contract  awarded,  $167,227:  Jas.  J.  Lynch, 
Harrisburg,  $233,404;  Chas.  Fisher  &  Wm.  H.  Lynch, 
Harrisburg,  $272,250;  David  Peoples.  25th  and  Cal- 
lowhill  Sts..  Phila.,  $244,984;  B.  ,T.  Sullivan,  14  So. 
Broad   St.,    Phila.,  $279,446. 

Henderson,  Ky. — Bids  are  wanted  Sept.  16  lor  con- 
structing 2,600  ft.  of  30-in.  pipe  sewer.  Geo.  D. 
Givens.  Chmn,  Sewer  Com. 

Montevideo,  t  ruguay. — Bids  will  be  received  until 
Dec.  15  by  the  Uruguayan  Government  at  Montevideo 
for  sanitary  work  in  Montevideo  Harbor,  including  the 
following  :  A  rock  tunnel  1,278  metres  in  length.  3m. 
65  in  height  and  3ra,  in  width  :  a  main  collector  1.5.'j7 
metres  60  by  1,283,  30m.  in  length,  oval  profiles 
l.SOm,  and  Ini.  70  In  height  respectively;  a  secondary 
collector  2,016m.  in  length,  varying  its  oval  profiles 
from  1.70m,.  Ini,  25  and  O  m,  98  in  height:  auxiliary 
collectors,  affluents,  etc.  Plans,  estimates,  etc..  can  be 
iiad  in  Montevideo  by  appl.ving  to  the  "Minlsterio  de 
Fomento." 

Guthrie.  Okla.  Ter — T.  A.  White,  City  Engr.,  writes 
that  I'^,  N,  Ford  has  secured  the  contract  for  .">  sections 
of  main  sewer  and  13  laterals,  for  a  total  cost  of 
$38,000. 

Victoria,  Tex. — The  City  Council  is  stated  to  have 
instructed  the  Water  Works  Com,  to  secure  estimates 
for  a  sewerage  system. 

niack  River,  X.  Y. — See  "Water." 

Franklin,  Ky. — The  City  Council  is  reported  to  be 
considering  the  construction  of  a  sewerage  system. 


Mouniain  Lake  Park,  Md. — -It  is  proposed  to  lay 
about  3  miles  of  terra  cotta  sewer  pipe  this  fall.  L. 
A.  Rudlsill,  Secy. 

Danville,  III. — Bids  are  wauted  by  the  Bd.  of  Local 
Improv.  until  Sept.  18  lor  constructing  a  sanitary 
sewer  in  a  p.iition  ol  Park  St. 

Boston,  Mass.  —Bids  will  be  received  until  Sept.  17 
by  Jas.  Donovan,  Supt.  of  Streets,  for  sewerage  works 
in  Tower  St. 

Iiiriiiinghani,  Ala. — Local  press  reports  state  that 
the  survey  of  the  Valley  Creek  branch  ol  the  Jeffer- 
son County  trunk  sewer  has  been  completed  and  the 
(jounty  otilclais  are  at  work  securing  right  ol  way. 
As  soon  as  this  is  completed  the  contract  will  be  let. 
The  branch  runs  from  East  Lake  through  Wood- 
lawn,  Avondale,  North  Blrniiiigham,  Pratt  City  and 
Ensley. 

Fresno,  Cal. — The  Com.  appointed  to  consider  the 
outfall  sower  matter,  is  stated  to  have  reporteil 
recommending  the  construction  ol  a  septic  tank  as 
the  best  method  ol  sewage  disposal.  Thos.  Dunn, 
('hmn.   Com. 

jAiiiraster,  O. —  It  Is  stated  that  bids  are  wanted 
Sept.  18  lor  constructing  sewers  in  3  streets.  H.  T. 
.Mechiing,  City  Clk. 

.{Ileutoirn,  Pa. — Bids  will  be  received  by  the  Mayor, 
Fred  E.  Lewis,  until  Sept.  16,  for  constructing  a 
storm-water  sewer  in   portions  ol  Hamilton   St. 

.Marion.  Ind. — It  Is  stated  that  bids  are  wanted 
Sept.  16' for  coustructing  a  sanitary  sewer  la  36th  St. 
C.   G.    Bobbins,  City  Engr. 

Washinfiton,  It,  C. — .\  press  report  states  that  the 
Comrs.  D.  C,  have  awarded  to  Bernard  J.  Sullivan 
&  Bro,,  of  Philadelphia  and  New  York  the  contract 
for  constructing  an  18-lt.  sewer  under  the  Capitol 
grounds,  B  St.,  and  New  Jersey  Ave.  lor  $216,«X)0. 

St.  Paul,  .Minn. — Bids  will  be  received  by  the  Bd. 
ol  Pub.  Wks.  until  Sept.  16  for  constructing  a  sewer 
In  B'arrington  Ave.  Bids  will  also  be  received  by  the 
same  Bd.  until  Sept.  19  lor  constructing  sewers  in 
portions  of  Dearborue  St.  and  Stryker  Ave.  R.  L. 
Gorman,  Clk. 

Xew  York,  X.  Y. — The  N.  Y.  Sewer  Constn.  Co.  has 
been  awarded  the  contract  lor  an  outlet  sewer  bet. 
92d  and  93d  Sts.,  on  the  basis  ol  the  following  bid, 
opened  Sept.  9:  150  ft.  of  4-lt.  wooden  barrel  sewer 
at  $13;  1,637  ft.  of  4-ft,  brick  sewer  at  $13,  $10,7.") 
and  $12.75;  213  ft.  of  3.5x2  l/.3-ft.  brick  sewer  at  $7.25 
and  $6.50;  75  ft.  of  12-in.  pipe  culvert  at  $1.50;  3  re- 
-  ceivg.  basins  with  granite  head,  at  $150,  etc. ;  total. 
$25,555.  The  other  bidders  were  John  A.  Hadert, 
$34,932;  Jos.  Burns,  $3.3,480;  F.  V.  Smith  Contg.  Co., 
.$29,206;  John  J.  McQuade,  $34,660;  Wm.  E.  Welch, 
$31,014;  Walter  J.  Ford,  $38,153;  F.  Thilemann,  Jr., 
$27,888;  Wm.  J.  Moore,  $30,246. 

BRIDGES. 

Terre  Haute,  Ind, — The  Co.  Council  has  been  peti- 
tioned to  build  the  bridge  over  the  Wabash  Biver  at 
Ohio  St,  so  that  the  old  one  can  be  used  meanwhile. 
It  is  reported  that  the  total  cost  of  the  bridge  will  be 
$200,000. 

Pawnee,  Okla.  Ter. — Bids  will  be  received  by  the 
Bd.  of  Co.  Comrs.  until  Sept.  22  for  constructing  3 
bridges  across  Arkansas  River,  1  eacli-  at  Cleveland, 
Ralston  and  Blackburn.     G.  P,   Moore,  Co,  Clk. 

Paxton,  Neb. — Bids  will  be  received  by  the  Co, 
Comrs,  at  Ogallala  until  Sept.  18  for  repairing  a 
wagon  bridge  across  South  Platte  River  at  Paxton, 
O,  Reed,  Co.  Clk. 

Ft.  Wayne,  Ind, — The  Co.  Comrs.  are  reported  to 
have  approved  the  erection  of  a  bridge  across  St. 
Marys  River  at  a  point  where  residents  of  Marion. 
Pleasant,  Adams  and  Wayne  Townships  have  peti- 
tioned for  it.  The  Co.  Council  must  now  vote  the 
money. 

Leeds,  Ala, — It  is  reported  that  the  Seaboard  Air 
Line  will  build  a  bridge  over  the  Cahawba  River  just 
above  this  place.  W.  W.  Gwathmey,  Jr.,  Ch.  Engr., 
Portsmouth,  Va. 

Peru,  Ind. — The  Co.  Council  has  appropriated  $5.- 
000  to  repair  "bridge  across  Wabash  River  at  Broad 
way. 

Utica,  X.  Y. — The  matter  ol  bridge  construction 
over  the  new  channel  ol  the  Mohawk  River  at  N, 
Genesee  St,  and  the  Miller  road  is  under  consideration 
by  this  city  and  the  town  of  Deerfleld.  and  the  mat- 
ter of  how  the  cost  is  to  be  divided  must  be  decided 
soon.     P.  L.  Schultze,  City  Engr. 

Indianapolis,  Ind. — The  Co.  Council  is  reported  to 
have  increased  the  fund  for  the  College  Ave.  stone 
arch  bridge  over  Fall  Creek  by  $5,000,  making  the 
total  appropriation  $80,000,  which  It  Is  stated  will  be 
available  after  Jan.  1  next. 

Muskogee,  Ind.  Ter. — The  City  Council  is  stated  to 
have  made  some  additional  stipulations  in  regard  to 
the  proposition  of  the  Colonial  Trust  Co.,  of  St.  Louis, 
to  build  a  $40,000  wagon  bridge  across  Arkansas 
River.  The  Midland  Bridge  Co.,  ol  Kansas  City,  Is 
also  reported  to  be  a  close  bidder. 

South  Valley.  X.  Y. — All  bids  received  Sept.  2  have 
been  rejected  by  State  Supt.  ol  Pub.  Wks.  Chas.  S. 
Boyd  lor  a  bridge  over  the  Alleghany  River  on  the 
,\lleghany  li.dian  reservation  in  this  city,  the  lowest 
bid  being  in  excess  of  money  available.  New  bids  will 
be  received  Sept.  15. 

Atlantic  City,  X.  J. — It  Is  reported  that  two  $5,000 
bridges  will  be  required  on  the  line  of  the  proposed 
turnpike  from  Atlantic  City  to  Pieasantville. 

Slireveport.  La. — The  City  Council  is  reported  to 
have  passed  an  ordinance  providing  for  a  bridge  over 
Ooss  ba.vou. 

Pittsburg,  Pa. — Repairs  to  the  Point  bridge  over 
the  Monougahela  Biver  are  being  contemplated.  J.  G. 
McCandless,  Dlr.  Dept.  Pub.  Wks. 

Ilatavia,  X.  Y, — See  "Electric  Railways." 

Washington.  D,  C. — The  War  Dept.  is  reported  to 
have  approved,  through  Chief  Clk.  Scofleid.  the  ap- 
propriation of  $65,000  for  reconstruction  of  pier  No. 
,"i  of  the  Aqueduct  bridge  over  the  Potomac  River  at 
ticfirgetown. 
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Alifitrton.  Wi*- — A.  E.  Heideoian,  City  Clt,  \vrito.s 
that  O'Kwfe  k  Orbison.  of  Applelon.  have  secured  the 
^-ontraot  for  tHtn.-smictinK  a  sione  brMp*  at  John  St.. 
bids  for  which  werv  optMied  Sept.  o.  for  :$it4,7r»0. 

Phorttirrillr,    I'a. — S<ee   "Eieftri^-    itailwa.vs." 

mitraukt'c  H'l*. —  !t  Is  reiwritni  that  I'res.  -V.  J. 
Earlin;.  of  the  <'hleag<i.  Milwaukee  &  St.  I'aiil  K.  K.. 
has  agreed  to  give  the  eity  right  of  way  for  tlie  'JTlh 
St.  viadurt  and  a  ^IVi.iHiii  Nnuis  in  addition. 

The  Finance  Com.  of  tile  Common  t'i>uncil  lias  rec- 
t  nimeuiled  the  pa.-isjijre  of  an  ordinance  fi)r  $i.*>t».0OD 
liridce  bonds  and  {fllKi.OlKi  sewerage  bonds,  the  bridge 
bonds  to  be  devoted  to  building  a  bridge  to  Jones 
Island. 

Fuehio,  Coio. — l>H>aI  press  reports  state  that  the 
contract  for  the  Nortiiern  Ave.  viaduct  lias  lieen 
awarded  to  the  Krii-son  t'onst.  Co.  for  St»,l»U7.  and 
M-oU  per  yd.  for  extra  cement  work. 

Lafayette,  Ind. — It  is  reported  that  a  petition  has 
l>een  presented  to  the  Co.  Comrs.  for  a  bridge  acn>ss 
the  Wabash  Klver  at  Granville. 

^■(•<^ll/t^  li'iia/f. — t*lty  Kngr.  Thomson  is  stated  to 
have  estimated  the  cost  of  a  pile  bridge  and  ap- 
proaches at  Kallniad  Ave.  from  Broad  to  I'niversiiy 
St.  at  »44.1KHI. 

It  Is  reiMrted  that  the  contract  for  the  Latona 
bridge  has  been  awarded  to  J.  A.  Bailey  for  f4t>,UiU.60. 

I'orlliind.  On: — Joseph  Ituchlel.  of  the  Kiisl  Side 
Impn^vomeni  Assoc.,  Is  reiMirted  to  be  in  favor  of  re- 
placing the  Urand  Ave.  bridge  over  Sullivan's  Gulch 
with  a   steel  truss  structure. 

.Vrir  Bnntirick.  X.  J. — A.  Atkinson.  City  Kngr.. 
writes  that  the  following  bids  were  opened  by  the 
Bd.  of  Freeholders  Sept.  3  for  the  consinictiou  of  a 
bridge  over  liariian  lUvei  connecting  I'erth  Amboy 
and  South  Amlwy :  Sandford  &  Harris.  Holwken, 
fl4<^!>.'>0  (awarded)  :  F.  It.  Long  Co..  llackensack, 
»l3j.tK»il,  $141MKKI,  |:14«,(H>0.  ?H9,l>oo  and  *124,00U: 
American  Bridge  Co.,  Xew  York,  X.  Y.,  $148,000  :  Ber- 
lin Construction  Co..  Kast  Berlin.  Conn.,  *148.!»00. 
The  bridge  will  be  4,082  ft.  long  and  2(i  ft.  wide. 

Hume,  K.  Y. — See  "I'aving  and  Koadmaking." 

\Vc*t  StctcorlDloirn.  _V-  U. — It  is  stated  that  an  iron 
bridge  will  lie  put  in  to  replace  the  railroad  bridge 
orer  the  Connecticut  Ulver.  recently  burned. 

Kanta»  Citti.  Ann. — City  Kngr.  McAlpine  is  stated 
to  have  recelveil  plans  for  the  propusetl  viaduct  over 
the  Union  Pacific  and  Hock  island  tracks  on  loth  St. 
They  call  for  3  spans  and  an  iron  trestle  and  stone- 
work, with  a  total  length  of  1,100  ft.,  to  cost  about 
t90.(M>U.  the  expense  to  Iw  borne  by  the  Uuion  Pacific. 
the  Rock   Island  and  the  .Metropolitan  St.  Ky.   Co. 

Bomerrille,  ilasi. — It  is  reported  that  a  bridge  is 
to  be  built  over  the  K.  R.  tracks  at  Sycamore  St.  and 
one  at  School  St. 

Morgaftown,  If.  Va. — The  Canton  Bridge  Co.  is  re- 
ported to  have  tieen  awarded  the  contract  for  a  467- 
rt.  bridge  over  lieckers  Creek  at  Walnut  St.  for  $18,- 

tao. 

Sleelton,  Pa. —  It  is  reported  that  a  bridge  over  a 
mile  long  and  costing  $250,000  will  be  built  over  the 
Susquehanna  River  In  this  city. 

Aurora,  /ll.— It  Is  reported  that  tlie  Klgin,  Aurora 
&  Southern  Traction  Co.  will  build  a  bridge  across 
Fox  River  on  the  road  between  Coleman  and  Five 
Islanda.  to  replace  present  structure.  Theo.  North, 
Ch.  Engr. 

Detroit,  J/icft. — It  is  reiM)rted  that  Park  Comr.  l!ol- 
ger  has  awarded  contract  for  the  canal  bridge  at  the 
head  of  Belle  Isle  to  Tbos.  J.  Kennedy  for  about 
$8,000. 

.indcraon,  Ind. — The  Co.  Comrs.  have  appropriated 
$18,0<JO  for  a  wagon  bridge  over  White  River  at  Dela- 
ware St..  and  the  contract  is  to  be  let  this  fall. 

DanviUe,  111. — Local  press  reports  state  that  the 
cost  of  the  proposed  West  ilain  St.  bridge  will  be  ap- 
portioned as  follows :  The  township.  $0,000  ;  the  city. 
$3,000 :  the  street  car  company.  $3,000,  and  the  Co. 
$12,000;  total,  $24,000. 

Valleu,  Xeb. — The  Co.  Comrs.  are  considering  the 
advisability  of  building  a  steel  bridge  over  the  Platte 
River.     Probable   cost,  $15,000. 

Pitl»1mrg,  Pa. — The  War  Dept.  is  being  urged  to 
compel  the  raising  of  the  bridges  over  the  Allegheny 
Klver  In   the  interests  of  navigation. 

Berkeley.  Cal. — It  is  stated  that  plans  are  being 
completed  for  a  stone  bridge  and  gateway  at  the  Tele- 
graph Ave.  entrance  to  the  university  grounds,  for 
which  $10,00<J  has  been  donated. 

Darenport,  la. — A  petition  is  being  circulated  for 
the  conatmction  of  a  bridge  across  Rock  Klver. 

Providence,  H.  /.—  It  is  estimated  that  $750,000 
will  be  needed  for  highway  work.  Of  this  amount 
$4<j<J,ooo  Is  recommended  by  the  City  Council  Com.  on 
Highways  for  the  Kast  Side  Viaduct.  $2«0,000  is  for 
the  maintenance  and  repair  of  streets  and  $75,000  for 
building  new  streets. 

Auitutta.  Oa. — Local  press  reports  state  that  the 
const  ruction  of  2  bridges  across  the  canal  is  being 
considered. 

H'auaau,  Wi*. — The  Council  is  said  to  be  conaldcr- 
Ing  a  tax  levy  of  $15,(X>0  for  the  purpose  of  building 
a  bridge  to  connect  the  Ist  and  7th  Wards. 

Oreyon  City,  lire. — Press  reports  state  that  the 
Tnalatia  bridge  has  been  destroyed ;  logs  alwut  $5,00(i. 

Heading,  Pa. — The  Committees  on  Law  and  Rail- 
roads have  under  consideration  the  bnllding  of  a 
bridge  at  Front  St. 

Camdm,  .V.  ./.—  It  Is  staled  that  $20.1)00  lias  Iwen 
appropriated  for  a  bridge  to  be  built  across  Coopers 
Creek  at  Baird  Ave. 

Milwaukee.     H  i«.— Cbas.     J.     Poetsch,     City     Kngr 
writes    that    the    .Milwaukee   Steel    Structural    Co.     of 
Milwaukee.  sul>mllte<l  the   lowest  bid  for  constmc'tlnK 
a  bridge  at   Mnskego  Ave.  for  $ll.'),8iX>. 

Proria,  III. — Numerous  bridges  will  be  needed  In 
Peoria  Co.  to  replace  those  washed  out  by  recent 
floods. 


ModeKtu.  fal. — C.  U.  Swan,  Co.  Aud..  writes  that 
Ihe  Pacltic  Construction  Co.,  of  San  Francisco,  has  se- 
cured the  contrad  for  ii  bridge  across  Stanislaus 
Ulver  for  $14,00(1. 

Omatta.  .Vc6. — Press  reports  state  that  the  Ameri- 
can Bridge  Co.  has  secured  a  contract  from  the  Illi- 
nois Central  It.  R.  Co.  lo  furnish  2.1i>0  tons  of  steel 
for  the  bridge  lo  lie  built  liv  the  li.  U.  t^o.  across 
.Missouri  River  in  this  citv.  The  bridge  is  to  have 
a  draw  span  .VJo  ft.  long,"  and  11  spans,  each  ,">(l-ft. 
long. 

ll«/<i-i  ((( /.  .\  .  )  .— ('has.  S.  ISovd.  State  Sunt,  of 
Pub.  Wks..  Albany,  writes  thiU  Siiell  Bros.  &  llanl- 
giin.  of  h'oiula,  have  secured  the  contract  for  the 
ivpalr  of  approaches  of  the  Htb  St.  bridge,  at 
Watervllet,  for  $12.2.15. 

»'isliii<iieliin(l.  hiin. — It  is  stated  that  bids  are 
wanted  Sept.  lu  for  constructing  a  00-ft.  span  iron 
bridge,  steel  Joints,  14-ft.  roadway,  across  Rock 
t'rcck.      A.  1'.   Scrltchlield,  Co.  Clk. 

.V( c-iir*.  .Y.  J. —  It  is  reiMirtcd  that  the  Bd.  of  Wks. 
has  approved  plans  for  the  V.  1..  A:  \V.  R.  R.  bridge 
over  Broad  St.  It  will  be  a  steel  girder  bridge,  lld- 
ft.  span  and  S-ft.  depth,  jind  will  ciirrv  three  tracks. 
W.    K.   McFarllii,   Ch.   Kngr.,  Hohoken,  N.  J. 

Klliiiiliile.  .V.  1). — Bids  will  be  received  by  11.  J. 
Oberjnan,  Co,  Aud.,  until  Oct.  (i,  for  constructing  a 
steel  bridge  across  .Iani<>s  River,  250  ft.  long  and 
10  ft.    wide. 

PAVING  AND  ROADMAKING. 

Tiriilitn,  .V.  ./. — Bids  will  be  received  by  the  I'om- 
mou  Council  until  Sept.  10  for  paving  with  siieet 
asplmlium  on  Belgian  block,  portions  of  several 
street,-!.      C.    Kdw.    Murray,    City  Clk. 

Vi  ir  1  </,/.•.  S.  y. — Bids  are  wanted  Sept.  18  (read- 
vert  Isenieiit)  for  furnishing  material  and  construct- 
ing a  sidewalk  at  the  City  Prison  Tombs.  Tbos. 
W.   Hyiics,   Comr.  Dept.   of  Correction. 

liutiiilii.  S.  v.-  ili^s  will  be  lecelved  by  the  Uept. 
of  Pub.  Wks.  until  Sept.  lU  for  paving  Kingston  PI. 
and  Riverside  Ave.  Francis  G.  Ward,  Comr.  of  I'ul). 
Wks. 

Sun  I'nimimu,  t'al, — See    •Government  Work.  " 

.V(  ir  lliightoH,  H.  I  A.  1.— Bids  will  be  received 
by  the  Pres.  of  Richmond  Boro.,  1st  Nat.  Bank 
Bldg.,  St.  George,  New  Brighton,  un...  Sept.  1!)  for 
regulating,  grading  and  inacadaniiziug  a  iiortiou  of 
Hunillton  Ave.,  requiring  4.7()U  sq.  yds.  of  macadam 
pavement,  1,000  ft.  of  briilgestouc.  2,000  Un.  ft.  of 
curbstone,  etc.  Louis  1,  Tilbns,  Acting  Pres.  & 
Comr.  of  Pub.  Wks. 

■leftemon  Barruvks,   Mo. — See   "Government   Work." 

(llatiKIKjit.  I'd. — Bowman   Bros.,  of  McKeesport,    are 
stated  to  have  secured  the  contract  for  paving  Bwav 
Ave.  for  $7,500. 

NiiKCM  Falls,  A',  y. — See  "Sewerage  and  Sewage 
Disposal." 

.\i(iiuiiiil'tii  II,  \\  .  I'd. — 'i'lie  .Mimongahela  Co.  Comrs. 
are  stut(>d  to  have  appropriated  $10,000  to  macadam- 
ize 2  miles  of  road  under  the  supervision  of  the  U. 
S.    Dept.  of  Agriculture. 

Thviiiiiii.  Wiixli. — The  contracl  for  paving  I'aciUc 
.\ve.  is  staliMl  to  have  been  awarded  to  the  Warren 
Construction  Co.  at  $11,012.  Tlie  Improvement  con- 
sists of  removing  the  present  surface  pavement  of 
bltunilnotis  rock  aud  relaying  a  2-iu.  layer  of  bi- 
tuminous macadam  on  the  old  concrete  foundation. 

\iir  OiU-diiK.  Ijii. — An  ordinance  is  stated  to  have 
been  Introduced  lu  Council  Sept.  2  providing  for  the 
paving  of  (,'anal  St.  with  asphalt,  from  Liberty  St. 
to  Mctairie  ridge. 

/((.I  MiiiiHH.  la. — The  City  Councfil  on  Sept.  2  is 
stated  to  have  authorized  the  paving  of  15th  and 
State  Sts.,  with  brick  ,and  on  Sept.  ilth  Council 
ordered  the  paving  of  Walnut,  12th,  5th  and  .Maple 
Sts.  with  asphalt,  about   ."i2,(X)o  sq.  yds. 

Oiii'iha.  .\el). — The  Park  lid.  is  stated  to  have  pe- 
titioned the  Co.  Comrs.  for  co-operation  in  the  paving 
of  30th  St.  from  Fort  St.  lo  Florence  with  brick  or 
other  pavement  Instead  of  macadam. 

Tuioiito,  Out. —  It  Is  stated  that  City  Kngr.  C.  II. 
Rust  Is  about  to  recomtnend  the  paving  of  Esplanade 
St.  with  granite  ,at  a  cost  of  about  $96,000. 


Ililoit,  Wis. — J.  A.  lleineman.  of  Chicago,  ill.,  is 
reported  to  be  the  lowest  bidder  for  brick  paving, 
which  Includes  nearly  2  miles  of  streets,  his  figures 
being  $42,808. 

( iiKikxton.  Minn. — City  Kngr.  Ralph  is  stated  to 
have  submitted  to  Council  the  cost  of  the  proposed 
macadam  paving  to  be  laid  In  the  residence  streets. 
The  total  cost  of  the  granite  macadam  paving  Is  es- 
timated at  $00,537,  excavating  work  $1,352  and  curb- 


ing $14,092. 

.s7.  I'dul.  Minn. — The  contract  for  paving  Robert 
St.  with  brick  has  been  awarded  to  P.  J.  Ryan  of 
St.  I'aul,  for  .$2.3, im  The  Barbi-r  Asphalt  Co.  Is 
staled  to  have  secured  the  contract  for  paving  Ram- 
sey St.  with  asphalt,  for  $1.5,450. 

.liukKiiniillr,  III. — it  is  proposed  to  pave  .\  I'ine 
St.  with  brick  at  a  cost  of  $7,200. 

Siirtiik,  S.  ,1. — The  Barber  Asplialt  Paving  Co.  Is 
stated  to  have  secured  the  contract  for  paving  a  por- 
tion of  Camden  St.  with  asphalt,  for  $7,097. 

Pittaburii.  Pii. — The  Co.  Comrs.  are  stated  to  have 
prepared  petitions  for  the  improvements  of  the  fol- 
lowing county  roads:  Boston,  Freeport,  Lovedale, 
Leetsdale.    Persimmon   and    Imperial., 

Alesimilila.  Vii. — Bonds  lo  the  amount  of  $32,000 
are  stated  to  have  been  sold  Sept.  1.  The  mone.v  to 
be  used  for  street  and  other  public  improvements. 

Ilrooklyn.  A'.  1'. — Chief  Knglneer  Lewis,  of  the  Bd. 
of  Estimate  on  Sept.  5  Is  rc|iorted  to  have  recom- 
mended the  following  improvements  for  Brooklvn: 
Paving  Barbey  St.,  <;ost  $23,500;  regulating  Barbey 
St..  $16,000;  sewer  in  Ovington  Ave.,  $14,840;  regu- 
lating 50th  St..  $7,000:  paving  with  asphalt  Hins- 
dale St.,  $18,000;  paving  with  asphalt  Jerome  St., 
$21. .100:  paving  with  asphalt  Cleveland  St.,  $7,000; 
regidating   Hill  St.,  $6,400. 


i  iiicinnulx.  ().  ~V.   U.  Kirchner  &.  Co.   are  stated  to 
have    secured    tlie    contract    for    paving    Taylor   Ave 
wlih   brick  for  $ll,;m. 

The  Bd.  of  Pub.  Service  is  stated  to  have  re- 
ceived a  petition  for  paving  a  portion  of  Rockdale 
.\ve.    Willi   Bltiillihic  asphalt. 

The  Bd.  of  Pub.  Service  is  stated  to  have  directed 
Kngr.  Stanley  to  prepare  spf-clficatioiis  and  esti- 
malcs  for  the  iiaving  with  asphalt  .VIc.Millan  St.,  from 
.Ma.v   to  Auburn  Ave. 

.\iixliiillr.  Tinn. — An  ordlnauce  Is  stated  to  have 
iKMii  Introduced  lu  Council  providing  for  the  paving 
of  Kus.sell  SI.  with  Warren  bitumen  macadam,  to 
cost  about  $2.'j,()0(), 

Wunhlnijton.  Pa. — Wm.  H.  .McEnrne  writes  that  the 
citizens  on  Aug.  SO  voted  to  issue  $150,000  bonds  for 
street    Improvements. 

I'l.ntiiic.  III. — John  t  heriv  is  stated  to  have  se 
cured  the  contract  for  paving  Mill  and  Lincoln  Sts., 
for  $17,630. 

I'liili lU-kKhmii.  lo. — Civil  Engineer  Dickinson,  of 
t'harlottevllle.  Is  reported  to  be  surveying  the  streets 
of  this  lily  'preparatory  to  beginning  the  work  of 
paving.  The  material  to  be  used  in  improving  tlie 
streets  has  not  yet  been  decided  upou. 

Mlinliiirn.  I'll. — The  Barber  .\spbalt  Paving  Co.  is 
stated  to  have  secured  the  contract  for  paving  Tilgh- 
luan  St.   with   asphalt  at  $2  per  sq.  yd. 

.Munihiillliiirn.  la. — The  City  Council  is  stated  to 
have  decided  to  pave  S.  3d  Ave.  and  Jerome  St.  with 
asphalt. 

1  unkci-K.  A .  1  .. — The  contract  for  paving  Alta  Ave. 
with  bituminous  macadam  l.s  stated  to  have  been 
awarded    to   the  Warren  Bros.    Co.,   for  $12,970. 

iMtoniu,  0. — The  'J'own  Triis.  are  reported  to  have 
under  discussion  the  advisability  of  voting  on  a 
$30,000   bond    Issue  for  further   street   Improvements. 

Hume,  A'.  1'. — It  is  reported  that  the  town  will 
issue  $25,000  road  and  bridge  bonds. 

Waramt;  Ky. — See  "Sewerage  and  Sewage  Disposal." 

Leiivenicortli,  Kan. — Bids  will  be  received  until 
Sept.  17  for  jiaving  and  repaying  Broadway,  as  adver- 
tised in  The  ICngiueering  Record. 

W.  G.  Neely,  City  ICngr.,  writes  that  the  following 
liids  were  opened  Sept.  3  for  a  8,050  ft.  curbing,  0 
0,015  en.  yds.  rcgiading.  c  19,062  sq.  yds.  paving:  R. 
J.  Boyd,  Kansas  Cit.v.  -Mo.,  n  55  cts.,  6  53  cts.,  c  $1.63  ; 
John  .McGuiie',  I,eavenworth.  o  $1.4775  ;  Thos.  Jones, 
Leavenworth,  a  49  cts.  ;  Chas.  Stanton.  Leavenworth, 
a  49  cts.  ;  W.  .M.  Edwards,  Kansas  Citv,  Mo.,  a  54 
cts.,  b  28  cts.,  e  $1.54  ;  The  ICverette  Co.,  Atchison, 
Kun.,  a  52  cts.,  b  30  cts..  c  $1.47  ;  Ramsay  &  Ramsay, 
Topeka.  b  30  cts.,  c  $1.48 ;  John  Ritchie.  Topeka,  c 
$1.47  ;  Cliapin  &  Graver,  lyeavenworth.  a  49  cts.  6  30 
cts.,  c  $1,445. 

Council  BluffK,  la. — James  Wickham,  of  this  place, 
has  been  awarded  the  contract  for  about  5,000  sq. 
yd.s.  paving  with  Galesbuig  brick  on  0-ln.  concrete  at 
$1.89  per  sq.  yd. 

South  llcnil,  Ind. — Robert,  Hoban  &  Roach,  South 
Bend,  have  been  awarded  a  contract  for  23,388  sq. 
yds.  brick  paving,  with  Nelsonvliie  block,  at  $1.33- 
total,  $32,9lt4.  Other  bidders  on  this  block  were:  Jas 
Nelson.  South  Bend.  $1.35  ;  Garrlgan  Bros.,  Toledo. 
O.,  $1.40;  II.  1'.  Strelcher.  Toledo,  $1.33;  W.  W  Ilatcli 
&  Sons,  Goshen,  Ind.,  $1.43. 

Mdiiam  Falln.  A.  y. — Bids  will  be  received  by  the 
Bd.  of  Pub.  Wks.  until  Sept.  19  for  paving  with  as- 
phalt on  portions  of  4th,  5th  and  11th  Sts.,  and 
with  brick  on  a  portion  of  13th  St.  Walter  McCul- 
loh.  City  Kngr. 

.Itldntic  iilii.  A.  J. — Bids  will  be  received  by  the 
Bd.  of  Choseu  Freeholders  until  Oct.  1  for  construct- 
ing the  projiosed  elevated  gravel  road  across  the 
uiiNidows,  between  PleasantvlUe  and  Atlantic  City,  a 
distance  of  about  4  mllCs,  to  Include  bulkheadlng, 
bridging  and  pumping  sand  for  tilling.  Fred  Schuc- 
h.irdt,    Dlr. ;  J.   J.   Albertson,    Kngr.,    Magnolia.    N.   J. 

Ii-onl'.n.  O. — Bids  are  wanted  Sept.  18  for   improv- 
ing portions  of  6th   St.   by  gradlug  and  paving.     Geo 
11.    Davles,   City   Clk. 

.lllrntoiin,  J'a. — Bids  will  be  received  by  Mayor 
Fred.  E.  Lewis  until  Sept.  16  for  paving  a  portion 
of  Penn  St.  with  Trinidad  I'ltch  Lake,  Bermudez  or 
Alcatraz  sheet    asphalt 


Tene  Haute.  Ind. — Local  press  reports  state  that 
bids  will  be  rec-elved  by  the  Bd.  of  Pub.  Wks.  until 
Sept.  17  (rcadvertlsement)  for  improving  a  portion 
of  9th   St. 

.UdiDi-ille.  .Mo. — It  is  stated  that  bids  are  wanted 
Sept.  20  for  vitrified  brick  paving  on  sand  founda- 
tion as  follows:  12,290  sq.  vds.  paving,  7,144  lin  ft 
curbing,  1,302  cu.  yds.  sand,  3,293  cu.  vds.  excava- 
tion. Geo,  Custer,  City  Bngr.:  E.  H.  Bainum,  Citv 
Clk. 

Letiixlon.  Iildlio. — Local  jiress  reports  state  that 
bids  will  be  received  by  the  Citv  Council  uutll  Oct. 
0  for  $li),00f>  street  Improvement  bonds.  It  is  stated 
that  bids  will  be  asked  soon  by  the  Citv  Council  for 
improving   Kast    Main    and   Fifth   Sts.      ' 

lldlfdio,  N.  y. — Bids  will  be  received  by  Wm.  11. 
Daniels.  Co.  Trens.,  until  Sept.  23  for  $102,918  Erie 
Co.  good  roads  bonds. 

Ilolhiiul.  Midi. — The  annual  appropriation  bill 
passed  liy  the  Common  Council  is  reported  to  contain 
an  estimate  of  $60,000  for  the  paving  of  8th  St.  and 
$24,000  for  paving  River  St.  it  Is  expected  that  this 
Improvement  will  be  innde  next  spring. 

Utile  Hork.  Ark. — The  Arkansas  Asphalt  Co..  of 
Little  Rock,  is  stated  to  have  secured  the  contract  for 
paving  W.  Marham  St.  at  the  following  bid  per  sq. 
yd.:  17,400  sq.  yds.  asphalt,  90  cts.:  2.900  cu.  yds. 
concrete  at  $4.80.  and  3.9iio  cu.  vds.  excavation  at  65 
cts. 

Ilurlint/ton.  In. — The  Ci>uncll  has  decided  to  pave 
a  portion  of  Xlaln  St.  with  brick. 

nunkirk,  .V.  Y. — 11.  A.  Ilolstein.  Asst.  Engr..  writes 
that  bids  arc  wanted  Sept.  30  for  repavlng  4.100  sq. 
yds.  on  E.  :id  St.  and  for  paving  1,520  sq.  yds.  on 
Lion  St.  Bids  will  be  received  on  brick,  asphalt  and 
macadam.     J.   P.  Groesch.  City  Clk. 
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lotra   City,   la. — Wm.    Uorrabin    is    stated    to    have  Itontott,  .\tu«a. — iMty  L^uki'.  .lueksou  received  the  fol- 

secured   the  contract  for  paving  Buriington   St.   witli  lowing  bids  Sept.  10  for  the  Oalilaud  St.  grade  cross- 

brlcls,  at  $1.63  per  sq,  yd.  Ing.        The  conlract    caiia  for   tclfoid    macadam    road- 

Ptnnuriivc,  X.  ./. — It  is  stated  that  two  of  the  main 
streets  wlii  be  macadamized,  at  a  cost  of  $12,000. 

Hpiinyflcld,  III. — The  lid.'  of  Pub.  Improv.  Is  stated 

to  have  decided  to  report  favorably  on  tlie  j)aving  of        • ,  "«,;;. ;,"L'"'™,''4"i,".'. xii  '   "ii;.' VV-  ^c---    ■•  - ,, -j 

('j»iiu'.w>H     4vo                                        .>                  >          =  l,yiK'li,   Slf^.-fl**:  T.   J.    Bradley,  flO.lli;   Barnes,    Ktif- 

uienwooa    Ave.  ^^^  ^.^^      $19,719;  J.   U.   Coleman,  .|L'-.',9C0. 

House's  Point,  A.  X. — It  is  stated  that  $5,000  will  ,  ,      ■•      ,  ,      ,      ,     ,,          ,.      ■ 

be  expended  by  the  village  tor  macadamizing.  ■^','<'  .^  " '  f  ■  -^-   ^-T "V   I  valde  .\sph.   Pavg.  (  o    has 

'                •"                   *                                    "  received    14   contracts    fur    asphalt    paving,    on    basis 

I'oitsmiiuth,       Vu. — The       Virginia  t'aroiina       Cou-  of  l>ids  cDened  Scpi.  !i.  ni   $1   to  .fl.aci  per  sq.  yd.,  ro- 

struction  Co.,  of  Norfoiii.  is  stated  to  have  secured  the  tal    $lil,911;    tlie    Asph.    Constn.    Co.,    (>  contracts,    at 

contract  for  7,000  sq.  yds.  of  granolithic  pavement  at  *1   to  .1il.l7  per  sq.  yd.,   total  $41.!507;  the  Ijontlnental 

$1.,52'/.  per  sq.  yd.  .\sph.   Pavg.  (^o.,  (i  contracts  at  $l..'tO  to  $1.00  per  s(i. 

„     ".,            .      ,      ,,         ,.  .,        .,  yd.,    total    .|.Ti,l),SO:    Barl)er   .\sph.    Pavg.    Co.,    2    con- 

PiovKlcncc,  Jt.  I. — See  "Bridges.  uacts  at   .1:1.14   and  .iJI.Oi),    total   *!i.4lt>. 

Jersey   City,   N.   J.— Bids    will    be    received    by    the  Bids   were   opened    Sepl.    11   as   follows   for   paving 

Bd.  of  St.  &  Water  Comrs.  until  Sept.  16  for  improv-  ''''"'7  ,P'-    "'  "'    ■'«l''""   ;"',.P''«'«J''''    ''»^''-    ';'''»'''    1" 

ing.  Manhattan    Ave.    hv    repaying    2,245    sq.    yds.    of  '">",'"..'?,',?,',''    "'*"    ""'"'',''"'"'"";  "-^T*- f --.''"^li  ""'i''; 

Belirian      Geo    T    Boutiin    Ciii  "'"'    ■'•-'^"    '"I-    >'!*'•    '*'"'"'    l'"^'-    ''•l""!:    tlontlnental 

ULigian.     Geo.   j..  uouton,  cik.  ^^^^j^    p.^^,    ^.^^     ^j  ^„  ^^^_^  _^^    y,,    j^^  ^^^^^1^     .^.  ^,^^ 

Kvnmoie,  N.   1'. — Bids  will  be    received  by   tlie   Vli-  for  relaying  slone   pavt.,  .f20,14.5  total;  Aspli.   Constn. 

lage  Bd.  of  Trus.  until  Sept.  22  for  paving  Tremaine  Co.,    .fl.2.")    and    :«)    i-ts.     for    asph.    and    foundation, 

St.  $lt<,001   total;    Barber   Asph.    Pavg.   Co.,    $!.:«  and  40 

„      .,       ,         „.  ,                          ,    ^,     ,     ,,.    ,  cts.,    $20,44.S    total;    Sicilian    Asph.    Pavg.    Co..    $1.40 

cedar  ItupiUs,   /o.— Bids   are    wanted    Sept.    16    for  „nd    .;.,    ,.,« ,    if2it.(i:'.    total:    Ivalde   Asph.    Pavg.    Co., 

macadamizing    portions    of    .several    streets.         VV.    L.  contract  awarded,   $].t)2  and  :«  cts.,   $17,201  total. 
Cherry,    Chmn.   Pub.    Improv.  Com. 

(Jale«bur,j,  /((.-The  Bd.  of  Local  Improv.  is  stated  POWER    PLANTS,  GAS    AND    ELECTRICITY. 

to  have  recommended  the  paving  of  Helton  St.   with  ,,ro.spect.  (J.— Bids  are  wanted  Sept.  2.T  for  turnisli- 

biock,  at  a  cost  of  about  $31,000.  1^^,    incandescent    electric   lights    for    a    period   of    10 

Portland.  O/c— The  Trinidad  Asphalt  Co.  is  stated  years.     Neil  .1.  Gast,  City  Clk. 

to   have    secured   the   contract   for   asphalt    paving  on'  ,,     v.,,,/    ..    /, u^a  ••vVjitpf " 

7th  St.  between  Burnslde  and  Taylor  Sts.,  for  $22,023.  '      ■-•iiiii.  .^.  n.     see     viarei. 

/.«yK>,'{e    /,.,/.-Henry  Upperman,  of  Michigai.  City.  .J^^'^l^  ,^dtna^e''^«'Sing"^o."s:''^mer,  "^r 

Pine  Laiie  cemetery  north  of  Laporte  ;  the  worlc   will 

cost  bijtween  $3.'), 000  and  $40,000.  Utilcniid.   .V.    Y. — The   Hudson    Itiver   Kiectric   Co. 

Tint,,.,     i„       \f    fq,.i    I'loi.k    I'lr,,   I'lt      .l•■.i^o.    <i,„i  '■*  stated   to  have  secured  a  franchise  to  establish  an 

Itpton,  la. — M.   tan   ClaiK,   City   Clk..   writes    that  ..ipt.iric   llsht    niant  In   VVntevvliei 

bids  are  wanted    until  Sept.   22   for  8  blocks  of   brick  ^"'tiric   iigni    pianr  m   «attivii«t. 

repressed    block    paving.         \V.    I).    Wardle.    Kngr.    in  \ortli    .\  inhirst.  O. — It   is  stated  that   the  (piestion 

Charge.  of  building  an    np.ptr'"   mIm-  t-   to  cost  about  .$8,000  is 

,,       .       ,,,      .,,j        ,,,   ,              .     J   ,      .,       ,, ,       ..  being  considered  by  Council. 

Peoria,   III. — Bids    will   be    received   by    the    Bd.    ot  "                          i.j    wu      v,  . 

Local  Improv.  until  Sept.  16  fer  grading,  curbing  and  (lonlnii.     I  ml. — The     Council     is     slated      to     have 

paving  with  brick  on  a  portion  of  James  St.      Approx-  granted  tiie  Hawks   Electric  Co.  a   franchise  to  oper- 

imately  3,482  cu.  yds.  of  excavation.  4.794  ft.  of  com  ate    an    electric    lighting   plant  in    Goslien. 
bined  curb  and   gutter,   8,448  sq.   yds.   of  paving,   etc. 

H.  K.  Beasley,   City  Engr.  I'inicord.   A.    //. — It    is  stated   tiiat    (  oncord   Is  just 

at    tlie    expiration    of    a    10    years'    electric    lighting 

Uakaloosa,  la. — C.    Leighton,   City  Clk.,   writes   that  contract  with   the    Concord   Electric  Co.,   and   is  con- 

Geo.  II.  Carlon  &  Son,  of  Oskaloosa,  have  secured  the  sidering  making  a  change  in   the  system, 

contract  for  21.000  sq.  yds.  of  brick  paving,  at  $1.41  ,     . ,.           ...      ™      ,.                ..,„..    .. 

per  sq    yd                                                      ■          o.          i  ^.^    .ilhnns.  1  t. — The  Vermont  Light.  Heat  &  Power 

Co.    has   been    incorporated,    with    a    capital   of  $200,- 

.Memiiliif,  Tenn. — Bids  were  opened  Sept.  0  for  pav-  000.  E.  E.  Carpenter,  of  Worcester.  Mass..  and 
Ing  14  streets,  aggregating  92,780  so.  yds.,  and  are  re-  J.  J.  Flynn,  of  Burlington,  Vt.,  are  reported  inter- 
ported  as  follows  :  Memphis  Asph.  &  Pavg.  Co..  $1.24  ested. 

per  .sq.  yd.  5yr.  maintenance.  $1.4S  .10-yr.  inainte  „  ,.  ,,  ,  ,  ,„  ,,  ,  „t  »  *^  . 
nance:  Parker-Washington  Co.,  Kansas  City.  .Mo.  l/on((c(7(«.  /iirf.— Chas.  Meeker,  of  Lafayette,  is  re- 
Trinidad  asph..  $1.45  with  3-vr.  main.,  $l..j.'-)  with  lo-  ported  interested  in  the  construction  of  a  power 
yr.  ;  Southern  Pavg.  &  Constn.  Co.,  Chattanooga.  Her  riant  at  Horseshoe  Bend,  ahout  S  miles  south  of 
mudez  Lake  and  Trinidad  asph.,  $1.26  and  $1.4li  with  Monticello.  It  is  proposed  to  furnish  electricity  for 
5-yr.  and  10-yr.  main  resp.;  U.  B.  Parke  Co.  Louis-  liower  and  lighUng  to  Delphi.  Lafayette  and  Mou- 
ville,    Ky.,    Ky.    rock    asph.,    $1.15    with    5-yr.    main.  :  licello. 

Louisiana    Improvement    Co..    New    Orleans.    Trinidad  „,„■,.,,.  yvj-  -The  Balrd  Electric  Light  Co..  of  Baird, 

asph..  $2.00  and  $2  .0  w  th  o  and  1  J  yr    main    and  $2  i.ag   i^ppn   incorporated,    with    a   capital   of  .$5,000;   by 

no  guarantee;  C.  R  \\hiteBoouvilelud.,  $1.16  and  .T.   B.  Harmon,  Harry  Mey  and   others. 
$1.0o  for  ,)-yr.  main,  and  $1.19  and  $1.08   tor  10-yr., 

according  to  streets.  Keiioahii.    Win. — It    is    reported    that    the    Kenosha 

/•_,.,../„..  („,..-77 ,      r . J      X-  1          t     ^.i   .t              «    *.  •  fis    &    Electric    Co.    will    enlarge    its    electric    light 

CrawfoidsvUle,    /nd.— Nolan    &    biattery.     of    this  phmt  and  con.struct  a  new  power  plant, 
place,   have  been   awarded  the  contract  to  pave  Mar- 

ket  St.;  the  detailed  hid  reported  is  as  follows;  1.600  Carherry.    Man. — The    Town    Council    is    stated    to 

ft.    curb   at   32.5   cts.,    440   stone   headers   at   20    cts.,  have  accepted   the  proposition  of   E.    S.    Harrison,   of 

3.775  cu.  yds.  excav.  at  22.5  cts.,  10,200  sq.  yds.  pav-  Winnipeg,    to   Install  an   electric   light    and    telephone 

Ing  at  $1,425  ;  total,  $15,092.  Iilant    in    Carhorry. 

Williamsport,    /'a.^The    Coryell     Constn.    Co.     has  Dxi-iola.    .Vr(/. — Geo.   Kannow    is   staled  to   have  pe 

been    recommended   for   the    award   of   a    contract    for  litioned   for   a  franchise  lor  an    electric    liglit    plant, 

brick    paving    with    Guise    bt-ick    on    present    macadam  ,-    ,   ,            „         ,                        ^     ,    ^      ^,    »  .,      t,i 

pavement  on   Willow,   Court    and   West   Sts..   at   $1.27  ,  ,'^"r'?'\"."U  '  [■~^^,  """'"*  >i'I'"'t  states  that  >he  Elec 

per  sq.  yd.     Bids  are  reported  for  Park  St.  pavement.  .f'^lJ-'FJil'  Co    has  Increased  its  capital  from  $15,000 

opened  Sept.  5.  as  follows:  C.iryen  Constn.  Co..  Guise  '"  *on,00O.   and  will  make  Improvements. 

brick    on     6-in.    foundation      $1.8o  ;    on    4-in.    found.,  chisUolw.   .Ui«».— .Tohn   Coslin.   of   Virginia,    Minn., 

«J?o  •  QT"'''Kn"""5  T'^"'}  ''''T'^'  io'S--  ''l'^'  ^i}};  f""n.<J-  i«  stated  to  have  secured  a  franchise  for  an  electric 

f2.70;    .^-In.    blk.,    4-in.    found.,    $2.55;   4-in.   blk.,    6-ln.  light   niant 

found..  $3.10: 4-in.  blk..  4-ln.  found..  $2.75;  Ezra  Uath-  f-    i   p  a    i. 

mell.  Guise  brick,  6-in.  found.,  $1.87;  John  H.  Welte-  lUvnUir.  111. — B.  S.  Brooks,  of  Decatur,  is  stated  to 

roth.    Guise   brick,   6-in.  found.,   $2.90;    Sicilian   Asiili.  have     secured     the    contract     for    erecting    a    power 

Co.,  li/i-ln.  surf.,  4-in.  cone,  found.,  $2.40;  6-in.  found.  house  for  the  James  Milllkin   Univ.  for  $21,366. 

$2.60;  2V^ln.  surface,  4-ln.  found.,  $2.75;  8-in.  found..  .,,     ^,„,„„     .v,:««.-Tt   is    reported   that    the   Public 

'^'            .  S-rvlce  Co.,  of  St.  Cloud.  Minn.,  will  install  a  lighting 

Rochester,  N.   V. — The   following   bids  are   reported  plant    here, 

received  for  imvlng  Central  Park  and  Harrington  St.;  ,.               ,,   ,        .„,      ,^             ,,1   ■  ,      j     ,,,     ^  .     ^ 

a.  Itock  Asph.    Pavemt.   Co.;    b.  Whitmore,    Rauber   &  ,  '  ^hi'^h '  nl'hi'' V  p  ^^"7  "'s'"«"0«  S^^'^^'i^'  ^"■■ 

Viclnus ;    c,    Rochester     Vulcanite     Pavemt.    Co.  ;     d,  "J   Y^I^^J^^^J'   ^\  ^"/^'"'^ '?   ^'^''^'   ""?,«**J^;k'^'?.?;'' 

Brayer  &  Albaugh  ;  e,  H.  N.  Cowies  :  f.  Lauer  &  Haga-  ^    Arbuckle  Sec,  is  stated  to  have  notified  the  City 

man;  g,   H.    B.  ^Hooker  &  Son;  h.  Thos.    Holahau  ;  A  Council   that   they   would   in    the  near  future  ask  for 

Wm.    Fuller.         Central    Park  :     Asph..    a    $26  489     b  "   franchise  to  operate  in   all    parts  of  this  city. 

IztiE-   ^  JhV!?/J' \^i[^h  J    *3l'5,'*"r;,  r.'*   F'"'-'»0^'    «  ^•""'"    fV,  .V.   .1/.— A   i.ress   report  states  that  Atty. 

*28,800,   f  $20  248     6  $29,147    »  $20,009.   ft  $30,232:  Eugene    A.    Plske    and    A.    Gibson,   of   Santa    Fe,    are 

?^'?>'?S^;   1  ^ul'??;2;  »  *26.«ii«.  »  $42.906,  /  $45,248.  interested    In    the    establishment    of    immense    water 

?  fit^To?- ■  u' ■¥'*'P*^-   ^^i'^i^P^i'iR'  *''^  •  Asph"   lowest.  turbines  on  upper  Pecos  for  generation  of  electricity. 

«o'x5a'  '"■''=''•  'owest,   6  $10,328;  macadam,   lowest.  The  idea  is  to  furnish  Las  Vegas  and  Santa  Pe  with 

e  $8,430.  electricity   generated  by   waters  of  the  Pecos. 

ilobile,  Ala. — The  paving  contracts  for  which  bids  were  opened  Aug.  28,  as  reported  last  week,  were 
awarded  Sept.  6  to  the  Southern  Pavg.  &  Const.  Co.,  Chattanooga.  Tenn.,  both  for  asphalt  and  vitrified 
iirick,  amounts  $75,057  and  $38,908,  respectively.  The  detailed  bids  are  given  In  accompanying  tables,  A 
in  that  for  aspiialt  bids  being  R.  B.  Parke  &  Co.,  Louisville.  Ky..  offering  Ky  rock  asph.  ;  B,  Green  Ulver 
Asph.  Co.,  St.  Louis.  Ky.  rock  asph.;  C,  Louisiana  Improvement  Co.,  New  Orleans,  Trinidad  land;  D,  South- 
ern Pavg.  &  Const.  Co.,  Chattanooga,  Trinlda.d  lake  asphalt : 

Bids  for  .\sphalt  Paving. 

Items  and  Quantities.  A                        B                        c                        D 

4-ln.  concrete,  37.001  sq.  yds $.65                     $.43                      $.1 1                      $.40 

Asphalt,  36,384  sq.  yds 1.15                     1.26                      1.80                      1..S4 

Straight  curb.  18,787  ft .48                        45                         40                         42 

<,'lrcular  curb,  616  ft 48                        45                         60                         4"' 

Cement  gutter,  2.992  ft 60                       ''>0                         75                         35 

Curb  and  gutter,  2.560  ft .75                      .70                       85                       90 

Totals   $78,022.07         $72,877.15          $82,994.25  $75,056.59 

Bids  for  Vitrified  Brick  Paving. 

Southern  Pav.  White 

Items  and  tinantlties.  &  Const.  Co.,              Gllsonite  Con                      &  Elchel. 

Chattanooga.  Co.,  St.  Louis.  Evansvllie. 

4-in.  concrete.  4.350  sq.  yds $.40                                 $1.0<i                                  $1.00 

Brick  grout  filler.  4.;i50  sq.  yds 1.35              '                     i.28                                    l.o-j 

Brick  sand  grout  filler,  14.500  sq.  v<ls 1.42                                    I  54                                     1  55 

Curb.   2,456  ft .42                                      .48                                      .61 

Curb  and  gutter,   10.747  ft .90                                      .70                                       84 

Totals    $,SS,908.29  $40,952.17                        $41,789.87 


Wyamlott)',  Mich. — The  Bd.  of  Wks.  is  reported  to 
have  been  Instructed  to  furnish  plans  for  an  electric 
plant,   waier  mains   and   sewers. 

.Mniienseii.  Pa. — A  number  of  business  men  are 
stated  to  have  organized  a  company  and  will  apply 
for  a  charter  for  an  electric  light  plant. 

Council  Hluffs.  /«.  -W.  II.  Fritchman.  Mgr.  Citi- 
zens Gas  &  Ele<trlc  Co.,  writes  that  the  size  of 
the  building  to  be  erected  is  62x42  ft.  The  ma- 
chinery consists  of  4  10x10  (diameter)  purifying  boxes, 
station  meter,  station  governor,  etc.  The  capacity 
of  the  new  plant  will  be  approximately  125,000  cu. 
ft.  per  day  of  24  hours.  The  niaohiiiery  part  has 
not  yet  been  contracted  for,  but  will  be  during  the 
next   two   weeks. 

I'litlurah.  Ky. — II.  D.  Fitch,  of  Bowling  Green.  Is 
stated  to  have  secured  a  franchise  for  a  heating 
plant;  cost  of  proposed  plant  will  be  about  $80,000. 

Dlihrahi,  I'd. — Tlie  Boro.  Secy,  is  stated  to  have 
been  Instructed  to  coiuniuiilcale  with  engineers  In 
reference  to  plans  and  speclllcatlons  tor  proposed 
electric   light  plant,  to  cost  about  $15,(XK). 

Claiiton.  Mo. — Uepresentatives  of  the  .Missouri  & 
MeranuK;  Water  Co.,  which  proposes  to  connect  the 
.Missouri  and  Meramec  rivers  with  a  power  canal 
through  St.  Louis  County,  are  stated  to  have  peti- 
tioned  the  Co.    Comrs.   for  a   franchise. 

Mlniitii:  City,  .V.  ./. — The  People's  Gas  Co.  has 
been  incorporated,  with  a  capital  of  $150,000.  Incor- 
porators: Winlield  S.  Laumaster,  John  W.  Berry,  and 
others,  all  of  Atlantic  City. 

.Montriiil.  (,»»(•.  -Loi-ai  press  reports  state  that  the 
Montreal  Llglit,  Heat  &  I'ower  Co.  contemplates 
constructing  an  extensive  system  of  conduits  for 
the  purpose  of  conveying  heat  in  the  commercial 
section  of  the  city. 

Fremont,  Act. — The  City  Council  is  stated  to  have 
decided  to  purchase  an  alternator  to  be  installed  at 
the  municipal  electric  light  plant  at  a  cost  of  $4,000. 
It  will  supply  3,000  Incandescent  lights  of  16  c.  p. 
each. 

l-'arniiiniloit.  .l/o.- -The  following  bids  were  received 
lor  a  water-power  and  steam  plant,  for  which  plans 
and  specifications  were  Issued  by  the  Laufketter- 
Bendlt  Mercantile  Eng'g  Co.,  St.  Louis:  Spradling 
&  James.  Farmington,  .Mo.,  contract  awarded,  $2.5,- 
721.80;  P.  H.  Porter.  Clinton.  Ky.,  $20,175;  W.  C. 
I'orter,  Birmingham.  Ala.,  $27,2.52:  G.  Jaeger,  Rich 
Hni.  Mo..  $2O,0.S5;  Myers  Construction  Co.,  St.  Louis, 
$27,650. 

Detroit.  Miih. — Tlie  Public  Ltg.  Comn.  opened  bids 
as  follows  Aug.  29.  for  one  900-H.-P.  engine,  one  61X1- 
Kw.  alternator  and  one  60-Kw.  exciter;  Bradley  Mfg. 
Co.,  Willlajns  engine  fa)  with  Westlnghouse  alter- 
nators, $24,000:  (b)  with  Stanley  alternator,  $25,0IX); 
(<•)  with  General  Electric  alternator,  $24,2.50;  for 
alternator  and  exciter.  Brown  Corliss  Eng.  Co.,  $9,- 
850;  Bullock  Elec.  Mfg.  Co..  $11,000;  General  Elec- 
tric Co.,  $12,095;  Stanley  Elec.  Mfg.  Co.,  $14,518; 
Warren  Electric  Co.,  $10,900;  Westlnghouse  E.  & 
Mfg.  Co.,  $13,200;  Great  Lakes  Eng'g  Co.,  engine, 
$18,080. 

.S'o«  Prdrn.  Cal. —  It  Is  stated  that  bids  are  wanted 
Oct.  14  for  the  purchase  of  a  50-year  gas  plant  fran- 
chise.    O.  C.  Abbott.  City  Clk. 

Miliniiil;er.  Win. — Building  penults  have  been  issued 
for  a  7-story  brick  building  for  the  Johnson  Electric 
Co.,  to  be  erected  on  Jefferson  and  .Michigan  Sts., 
to  cost  $100,000  and  also  for  a  solid  brick  power 
plant  for  the  Milwaukee  Electric  Ry.  &  Light  Co., 
to  be  erected  on  Commerce  and  Poplar  Sts.,  to  cost 
$100,000.  H.  J.  Essen  Is  the  architect  for  both 
buildings. 

(Irnnil  llayidn.  Mieh. — The  village  of  Kast  Grand 
Uajilds  is  stated  to  have  granted  a  30-year  franchise 
to  the  Grand  Rapids  Gas  Llgiit  Co.  to  light  tlie  vil- 
lage and   to  lay   mains   for  domestic  purposes. 

Turtle  Creek.  (•«.— The  Rose  Hill  Electric  Light  & 
Power  Co.  Is  stated  to  have  petitioned  the  Council 
for   a  franchise. 

Lumberton,  X.  C. — It  Is  reported  that  A.  P.  McAl- 
lister. Town  Clk..  has  been  directed  to  secure  esti- 
mates for  an  electric  light  plant. 

Wutcrlown,  iris. — The  plant  of  the  Watertown  Elec- 
tric' Light  Co.  is  reported  to  have  tieen  sold  to  the 
>\'atertown  Electric  Co.  It  is  the  intention  of  the 
new  compan.v  to  utilize  the  water  power  of  the  dam 
in  connection  with  the  present  plant,  and  furnish 
i  lower  night  and  day  for  manufacturing  plants.  F, 
K.  Woodard.  Pres..  Watertown ;  P.  L.  Utley,  Secy., 
(iiand  Rapids. 

.Ubuguerque,  N.  M. — See  "Water." 

Carthane,  Tex. — The  electric  light  plant  owned  by 
J.  ('.  Whitney  at  Carthage  is  stated  to  have  been  de- 
stroyed l)y  fire  Sept.  3:  It  is  reported  that  it  will  be 
rebuilt  at  once. 

Ilallard.  Wash. — It  is  stated  that  the  Citizens'  Light 
&  Power  Co.   will  construct  a  gas  plant. 

The  City  Council  is  stated  to  have  decided  to  con- 
struct an  electric  light  plant,  at  a  cost  of  $25,000. 

Eastoii.  Pa. — The  Council  is  stated  to  have  granted 
a  franchise  to  the  Easton  &  Phllllpsburg  Steam  Heat 
&  Power  Co. 

Cincinnati.  O. — Tlie  Councils  of  Lockland  and  Wyo- 
ming are  stated  to  have  approved  the  transfer  of  the 
franchise  of  tlie  old  Wyoming  electric  plant  to  the 
Cincinnati  Gas  &  Electric  Co.  It  is  reported  that  the 
(!as  Co.  will  remodel  it  and  use  it  as  a  power  station 
for  the  villages  In  the  Mill  Creek  valley. 

lloldenville,  Ind.  Ter. — It  is  reported  that  a  fran- 
chise to  establish  an  electric  light  plant  has  been 
granted  to  F.  H.  Tathwell  and  C.  R.  McBlnder,  of 
Shawnee,  Okla.  Ter.     About  $10,000  will  be  expended. 

Lincoln,  III. — See  "Water." 

Norfolk.  I'd. — It  Is  stated  that  bids  will  be  re- 
ceived by  the  People's  Light  &  Power  Co.  until  Nov. 
15  for  an  electric  light  plant,  to  cost  about  $100,000. 
John  G.  Tllton,  Pres. 

Taylorville.  III. — Bids  are  wanted  Sept.  24  for  fur- 
nishing material  and  constructing  an  electric  light 
plant.  Leroy  Anderson,  f!itv  Attorney :  Owen  Ford, 
Consulting  Engr.,  710  Security  BIdg.,  St.  Louis,  Mo. 
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ELECTRIC  RAILWAYS. 

.W«t»T.  /'It. — Tlif  <'»miiil  is  slated  to  have  giauttnl 
a  franchise  to  the  East  Kud  St.   Ry.  Co. 

ilarqMtlli .  Uich. — Wui.  K.  Rhwles,  ot  Cleveland. 
U..  is  roponed  interested  in  the  construction  of  an 
electric  railway  between  Marquette  and  Negaunel,  a 
distance  of  13  miles. 

AlbOKi).  iHil. — The  Council  is  stated  to  have  granted 
a  franchise  to   the   Mnncie  &   Portland  Traction  Co. 

i»*fr#*.  /»!#/.  Trr. — \V.  11.  ll'ilrlen.  with  his  surveyor, 
J.  S.  ISrazeltou,  of  Gainesville,  Tex.,  is  reportini 
to  be  here  surveying  for  an  electric  railway  to  be 
built  from  Sulphur  Springs  to  I'avls  and  Turner 
Kails  on  Turner  Creek.  It  is  also  reported  to  be 
the  intention  of  the  nnmioters  to  build  a  power 
house  with  dynamos  for  generating  electricity  im- 
uiedlately  at   the   falls   on   Turner   Creek. 

Tuiili  Criik.  I'a. — The  Turtle  Creek  Valley  St.  lly. 
Co.  Is  stated  to  have  petltloued  the  Council  for  a 
fraucliise  to  ct>nstruct  an  electric  railway  from  Turtle 
CrtH'k  to  Wilkinsburg. 

Pi'  Ma.  O. — The  Sprlnglield.  I'iiiua  &  Sidney  Traction 
Co.  has  applied  for  a  franchise  to  construct,  oper- 
ate and  maintain  an  electric  railroad  on  several 
streets  of  this  city,  and  bids  for  said  franchise  will 
be  received  by  the  City  Council  until  Sept.  19.  Bert 
.V.   Reed,  City  Clk. 

Hochc^ei:  .V.  1'. — The  Rochester  &  Southern  Trac- 
tion O).  is  reported  to  have  been  organized  in  Itoch- 
ester  to  build  a  trolley  line  in  the  Genesee  Valley. 
with  Rochester  and  HornellsviUe  as  the  terminal 
point:  the  length  of  the  line  will  be  about  GO  miles. 

iUiinn.  y.  y. — The  Albion  Ry.  Co.  Is  slated  to  have 
petitioned  the  Highway  Comrs.  for  a  fraucliise  to 
(wnstmct  an  electric  line  from  the  east  end  of  Kast 
State  St.  to  Mt.  Albion  Cemetery,  on  Cemetery  Ave. 

Mnriiiu.  Iiiil. — It  is  stated  that  the  Kt.  Wa.vne  & 
Southwestern  Traction  Co.  is  considering  the  exten- 
sion of  Its  line  to  Marion  bj-  way  of  Warren  and 
Van  Buren.      S.  L.  Nelson,   Mgr.  Ft.  Wayue. 

Troy.  .V.  Y. — The  State  It.  It.  Coiurs.  are  stated  to 
have  granted  the  Troy.  Rensselaer  &  Plttsfield  Ry. 
Co.  permission  to  construct  its  line. 

TarrntMni.  Pa. — The  Council  Is  stated  to  have 
granted  a  franchise  to  the  Leechburg,  Apollo,  Pree- 
port  &  Tarentum  St.   Ry.   Co. 

Atrhtrttt.  .Uatti*. — The  .\niherst  &  Sunderland  St. 
Ry,  Co.  is  stated  to  have  petitioned  the  Selectmen 
for  permission  to  extend  its  line  from  East  Amherst 
to  West  Pelham:  probable  cost  of  work,  ?9,000. 

Toh<l<>.  n. — .lohn  O.  Zubel.  of  Mariou.  Mich.,  and 
J.  H.  Southard,  of  Toledo  are  reported  interested 
in  the  constrnctiou  of  an  electric  railway  from  To- 
ledo to  Ann  Arbor,  touchlug  at  Petersburg,  Milan 
and  Dundee. 

Hrutonrillf.  Ark. — The  Kansas  City.  F.entouville  & 
Southeastern  R.  R.  Co.  has  been  incorporated,  with 
a  capital  of  $1.50,000,  to  construct  and  operate  a  rail- 
road of  either  steam  or  electric  power,  from  Benton- 
vllle  to  a  point  on  the  ^lissouri  and  Arkansas  boun- 
liary  line,  then  to  Pineviilc  and  Rutledge.  Incor- 
lx>rators:  A.  M.  Campbell,  Chas.  Haney  and  F.  Jl. 
Wyatt.   all  of  Bentouvllle. 

Suit  lirrHiriliHo.  i'al. — The  Superv.  are  stated  to 
have  granted  W.  R.  Hervey,  of  Los  Angeles,  a  fran- 
chise for  an  electric  railway  from  the  south  Hue  ot 
the  city  of  Colton  to  the  south  county  line. 

SrtHth  Hfiiil.  ftift. — The  South  liend  Northern  R.v. 
Co.  has  been  incorporated,  with  a  capital  of  .$10,000, 
to  (Mjnduct  an  electric  line  from  Sotith  Bend  to  the 
State  line  between  Indiana  and  Michigan,  Directors: 
Clyde   Smith,   E.   F.   Gaftney   and   others. 

Hatnrin.  V.  \. — .\  press  reiwrt  states  that  work 
will  probably  soon  begin  by  the  Genesee  &  Orleans 
Electric  Ry.  on  its  proposed  line  from  Batavia  to 
Oak  Orchard.  A  500-ft.  steel  trestle.  40  ft.  high,  to 
cost  about  $30,000,  will  span  Marsh  Creek  at  its 
junction  with  Oak  OrchaiVl  Creek.  Houston  Bar- 
nard, of  Rochester,  Is  reported  to  be  Consulting 
Eogr. 

PrincrtK  Anne.  ltd. — The  Princess  .\nne  &  Deals 
Island  Light.  Power  &  Ry.  Co.  is  reported  organ- 
ized, with  a  capital  of  $200,000,  to  construct  an 
electric  railway  from  Princess  Anne  to  Deals  Island, 
a  distance  of  about  19  miles.  Hampden  P.  Dashleld, 
Pres. 

Texarkana.  Ark. — E.  J.  Snencer.  of  St.  Louis.  Is 
stated  to  have  secured  a  frauchlse  here.  He  re- 
cently   received    a    franchise    from    the    Council    of 

Texarkuna,  Tex.,  and  work  on  the  proposed  line  will 

soon  begin. 

Ut.  Ayr.  la.— l.yman  Waterman  is  reported  inter- 
ested in  the  construction  of  the  Mt.  Ayr  &  Creston 
El.    Ry. 

I'h'iiniJ-rillr.  /•«. — The  Town  (Vuincil  is  reported  to 
be  considering  the  granting  of  franchises  to  the  Au- 
■inbon  and  Black  Rock  St.  Ry.  Companies.  The 
former  proposes  to  run  to  Perkiomen.  to  connect  with 
the  Black  R<x'k  Co.,  which  will  enter  town  by  way 
of  the  North  Side.  The  trolley  people  offer  to  pav 
half  the  cost  of  a  new  steel  bridge  at  Gay  St.  A 
new  bridge  will  also  be  built  across  the  Schuylkill 
River. 

HrJrMrrr.  .^ .  ./. — The  Warren  Co.  Bd.  of  Freehold- 
ers are  stated  to  have  granted  a  franchise  to  the 
Kaston  &  Washington  Traction  Co.  The  company 
will  construct  a  line  43  miles  in  length,  which  wlfl 
coim«;t  Eastou.  Hackettstown,  Belvidere  and  Clin- 
ton,   with   Washington   as  a   center. 

Lexi«tlt"«.  Ku. — It  is  state<l  that  the  Hluegrass 
(kXMOlidated  Traction  Co.  has  completed  plans  and 
specifications  for  the  proposed  interurban  electric 
road  from  Lexington  to  Frankfort  bv  way  of  Ver- 
Hallles.  and  bids  for  the  work  of  construction  will 
be   received   at   once.     Harold   C.   Beatly,   Secy. 

RirerHde.  Cat. — The  City  Trus.  have  granted  Wil- 
cox &  Roue  a  franchise  for  an  electric  railway  out 
Colton  Ave.  to  the  county  line  and  on  8th  St. 

Watervttle.  Me. — The  Stale  R  It.  Comrs.  are  stated 
to  nave  granted  permission  to  the  Waterville  &  Oak- 
land Electric  R.  B.  Co.  to  construct  iU  line. 


iiilumliuii.  Iml. — Morton  Hall  and  .\lbert  Morris  are 
stated  to  have  petltloued  the  Co.  Comrs.  for  .t  fran- 
chise for  an  electric  line  from  Columbus  to  the 
southwest  coimty  line  near  Azalla  and  Reddiugtou. 

.Veirnr*-.  .V.  ./.—Henry  Dickson,  of  22  Clinton  St., 
is  stated  to  have  secured  the  contract  for  an  ex- 
tension to  the  power  house  on  River  St.,  tor  the 
North  Jersey  St.  Ry.  Co.  Architect,  Thos.  Cressey, 
SOO  Broad   St.;  probable  cost,  $ltK),000 

Xldlixrillr.  Kii. — G.  F.  Kennedy,  ot  Sardinia,  O.,  is 
reported  interested  in  the  construction  ot  an  electric 
railway  from  Maysville  to  Columbus. 

Ilaiiliin.  (). — The  Bd.  ot  Citv  .\lfairs  Is  stated  to 
have  granted  the  D.  L.  &  C.  and  the  South  Park 
R.  R.  companies  certain  rights  In  the  southern  sec- 
tion of  the  city. 

/'(■kill.  III. — Knight  &  .lohiislon  are  stated  to  have 
petitioned  the  Council  tor  a  franchise  to  construct 
an  electric  railway  into  Pekiu  and  Peoria  from 
Bloomington. 

Hutvhhisuii.  Anil. — It  is  stated  that  the  conversion 
of  the  Hutchinson  horse  car  system  Into  an  electric 
railway,  and  the  extension  of  the  line  a  distance  of 
S  miles  is  being  considered. 

Iftmcic.  lull. — ,1.  S.  Lamon.  of  .Anderson,  is  stated 
to  have  secured  the  contract  tor  constructing  a  line 
between  Muncie  and  Alexandria,  tor  the  Union  Trac- 
tion Co. 

Diiiiton.  O.— The  Dayton  &  Western  Traction  Co.  Is 
reported  to  have  amended  its  charter  to  permit  it  to 
run  a  line  from  New  Paris  to  the  Indiana  line,  to 
lease  other  lines  and  furnish  electricity  tor  all  pur- 
poses. C.  M.  Corrello,  Ch.  Engr.,  West  Alexan- 
dria,   O. 

sttrlint/.  III. — The  City  Council  Is  stated  to  have 
granted  a  franchise  to  the  Sterling,  Dixon  &  East- 
ern   Ry.    Co. 

l-iiliirfiirm.  III. — The  Town  lid.  Is  stated  to  have 
granted  Stone  &  Webster,  of  Boston,  Mass.,  a  fran- 
chise  tor  an  electric   railway. 

'  iiiiiiiiKiti.  I). — liennis  Dwyer.  I'les,  ot  the  Cincin- 
nati &  Northcasterii  Traction  Co..  is  stated  to  have 
IM'titioued  the  Co.  Comrs.  for  a  franchise  to  operate 
a  road  on  the  Reading,  Clincinnati  &  Dayton  turn- 
pike. 

(Inifti)ii.  W.  Ya. — The  Citv  Council  is  stated  to 
have  granted  B.  F.  Bailey,  Chas.  H.  Straub  and 
others,  ot  Grafton,  a  franchise  for  the  construction 
of  a  railway  through  the  city. 

Dat<  iiport.  la. — The  City  Council  is  stated  to  have 
granted  franchises  to  the  .lohn  U.  May  Co..  The  Illi- 
nois &  Iowa  Ry.  Co.  and  the  Davenport  &  Western 
R.v.  Co. 

Bellon,  Tex. — The  Belton  &  Temple  F.lectric  Ity.  Co. 
has  been  incorporated,  with  a  capital  ot  $100,000,  to 
construct,  operate  and  maintain  an  electric  railway 
from  Belton  to  Temple,  a  distance  of  8  miles.  In- 
corporators :  M.  Yoakum.  Dallas  ;  A.  F.  Bentlv,  Tem- 
ple, and  C.  F.  Denny,  ot  Belton. 

Hamilton.  O. — The  Cincinnati.  Hamilton  &  Indiana 
Traction  Co.  is  stated  to  have  petitioned  the  Butler 
Co.  Comrs.  tor  a  franchise  from  Hamilton  through 
Darrtown  and  Oxford  to  College  Corner,  O. 

Oreyon  City,  Ore. — The  Oregon  City  &  Suburban  Ry. 
Co.  is  stated  to  have  petitioned  the  Citv  Council  for 
a  franchise  to  construct  a  railway,  telephone  and  tele 
graph  line  on  Washington,  Center,  12th,  14th  and 
Water  Sts. 

RAILROADS. 

Athinid.  (I<i. — Major  .1.  W.  Bushnell,  Kugr.  in  charge 
of  construction  of  the  Birmingham  &  Atlanta  Air 
Line,  which  is  to  be  built  by  the  Seaboard,  is  stated 
to  have  liegun  a  survey  of  the  new  line  from  At- 
lanta to  Birmingham.  W.  W.  Gwathmey,  ot  Ports- 
mouth, Va.,   is   Ch.  Engr.    Seaboard  Air  Line. 

flinikhmvillc.  Kji. — The  Louisville  &  Na.shville  It. 
U.  Co.  is  reported  to  be  making  a  new  survey  In 
North  Christian  County  to  change  its  roadbed  ten 
miles  and  leave  the  present  town  of  Crofton.  now  on 
the  railroad.  2%  miles  to  the  west.  It  is  estimated 
that  the  change  will  cost  $f>00,000.  It.  Montfort 
Ch.   Engr.,   Louisville. 

Jiripiiiilrr.  W.  V<i. — A  (■'■rtiflcate  is  stated   to  have 
been  issued  to  the  Deepwater  R.  U.  Co.  to  extend  the 
road  from  its  present  terminus  at  Glen  .Jean,  W    Va 
through    Fayette,    Raleigh,    Sinnmers.   Wyoming    Mer- 
C€T  and   Monroe    Counties    to    tlie    Virginia    line. 

.Ippulliiiiiii.  Wis. — The  (^hipnewa  River  &  Northern 
Ry.  Co.  has  been  Incorporated,  with  a  capital  of 
*50.0t)0,  to  construct  a  railroad  24  miles  in  length 
from  Appollonia,  in  Gates  Co..  to  a  point  in  Sawyer 
County.  Incorporators:  Wm.  IT.  Phipp.;,  David  Hum- 
bird   and    others. 

^n}.^'!^''*''.'.-  •',''"•«• — ^  "I'css  report  stales  that  about 
•WOO.OOO  will  be  expended  in  improvements  on  the 
Worcester,  Nashua  &  Portland  division  of  the  Bos- 
ton &  Afaine  R.  R.     H.   BIssell,   Cli.  Engr.,  Boston. 

McUiiHe,  la. — Wm.  Ki-nelick.  of  Kansas  City,  is  re- 
ported to  have  secured  the  contract  for  construct- 
ing about  .10  miles  of  railroad  for  the  Iowa  &  St. 
Louis  R.  R.  Co.  from  the  Missouri  State  line  18 
miles  s.    w.  of  Centervllle,  to  Melrose. 

'liiitifille.  Tenn. — The  preliminary  survey  of  the 
railroad  to  be  built  by  the  Smokv  Mountaiii  Timber 
&  Improvement  Co.  Is  stated  to  have  been  completed 
from  Marysvllle  to  the  mountains  in  Monroe  County 
along  Cltlco  Creek.  O.  L.  Nichols,  of  Coudersport, 
I'a.,  is  reported  to  be  in  charge  of  the  surveys. 

Ora/ton.    II'.    Va. — The    Clly    Council    is    stated    to 
iiave  granted    the   Buckhannon    &   Northern   Ry.    Co 
a    franchise    to    construct    a    line    through   the    west 
side  of  the  city  <m  the  banks  of  the  Tygarts  Valley 
River. 

Chiiayn.  III. — Tlie  Clilcugo.  Illinois  &  Iiidlana  Ry. 
Co.  lias  been  incoriwrated.  with  a  capital  of  .$2r>,000, 
and  principal  office  in  Chicago,  to  ccnistruct  a  line 
from  Chicago  Heights  to  a  point  in  Cook  Co.  on  the 
iKjundary  line  between  III.  and  Ind.  east  of  Ham- 
mond. Ind.,  and  from  Chicago  Heights  to  Indiana  Har- 
bor, Ind.  Incorporators :  .lacoh  itlnger,  Wm.  Wil- 
hartz,  and  others,  ail  of  Chicago. 


I''rcdnickshury.  In. — The  iireliminary  survey  of  the 
Fredericksburg  cSi  Rappahanncck  R.  R.,  from  Wash- 
ington, Va.,  through  Culpeper  and  Stafford  Counties, 
by  way  ot  Falmouth,  to  deep  water  on  the  Potomac 
River,  is  stated  to  have  been  completed,  and  work 
on   construction    will    soon   commence. 

Al/jctia,  ilicli. — The  .\lpena  &  Western  Ry.  Co.  is 
reported  organized  to  build  a  railway  from  Alpena 
to  Charlevoix,  about  125  miles;  capital,  $1,000,000. 
Directors:  Richard  It.  Sletheauv,  Grand  Rapids;  T. 
N.  Goodbourue,  A'pena;  .\.  H.  Frost,  East  Jordan, 
and   others. 

PUBLIC  BUILDINGS. 

'  iiwiiiiKili.  O. — Kids  will  Ik;  rec-eived  bv  the  Bd.  ot 
Pub.  Service  until  Sept.  17  for  erectiiig  a  stable 
and  toolhouse  in  Burnet  Woods.  Geo.  F.  Holmes, 
Clk. 

Williinl.  X.  Y. — Bids  will  be  rceived  bv  the  Comn. 
in  Lunacy,  Capitol,  Albany,  tintll  Oct.  15  for  ven- 
tilating system  in  attic  ot  north  wing  ot  Main  Build- 
ing, and  plumbing  improvements  in  the  Branch, 
Intirmary  and  Detached  Buildings  Nos.  1  and  4  at 
the  Wlllard  State  Hospital,  Willard.  T.  E.  McGarr, 
.Secy. 

Vice  Turk.  V.  Y. — Bids  are  wanted  Sept.  18  for 
furnishing  material  and  making  alterations  and  im- 
provements to  various  buildings  on  the  Almshouse 
Grounds,  Blackwell's  Island.  Homer  Folks,  Comr. 
Dcpt.    of   Charities. 

I'itlsbtny.  I'll. — Bids  will  be  received  by  the  Dept. 
ot  Pub.  Safety  until  Sept.  IR  for  erecting  an  engine 
house   in   the   32d   Ward.      A.   H.    Leslie,    Dir. 

Iliintim.  .l/(/.>r>i. ^-Goodwin  &  Weston,  of  Boston,  have 
secured  the  contract  tor  erecting  4  new  buildings 
and  connecting  corridors  at  the  Women's  Dept.  of 
Insane  Hospital.  Austin  Farm,  for  $198,800  tor  red 
brick,  and  $8.5U  extra  per  cu.  yd.  for  excavation 
below  grade. 

Ilcilfoiil,  Iml.-  The  Co.  Comrs.  are  stated  to  have 
asked  the  County  Council  to  appropriate  $25,000  for 
a   new  jail. 

llriiukriiUI.  l/d-M. — A  press  report  states  that  the 
Town  Hall  recently  built  at  a  cost  ot  $(KI,000  was 
destroyed   by   Are   Sept.   4. 

I.inrtun.  Oklii.  Ter. — H.  J.  Vandenburg.  ot  Guthrie, 
is  stated  to  have  secured  the  contract  for  erecting 
the  Comanche  Co.    Court   House  for  $30,000. 

anJUpoliK.  O. — Frank  L.  Packard,  of  Columbus,  is 
stated  to  have  been  selected  to  prepare  plans  for 
building  the  Ohio  Hospital  for  Epileptics  in  Galli- 
polis. 

lUillimiiri-.  }'il. — I'aldwln  &  Pennington.  44  South 
St..  are  stated  to  be  preparing  plans  tor  a  stone 
church  for  St.  Catherine  Catholic  Society. 

Kiiitlanil.  Iml. — F.lmer  Danner.  ot  Kokomo.  is 
stated  to  have  secured  the  contract  for  erecting  a 
.1150,000  court  house  at  Goodland. 

■fcrse/i  City.  A".  J. — t^rnelius  Zabriskie  is  stated  to 
liave  offered  the  city  $150,000  toward  the  erection 
of  a  city  hospital. 

Dfnvr.r,  Colo. — lU-own  &  Sclirepterman  are  stated 
to  have  secured  the  contract  for  erecting  St.  Vin- 
c-ent's  Orphanage,    for   about  $75,000. 

Ilnmnrk,  Miili.—  A  press  report  states  that  plans 
have  been  prepared  for  St.  Joseph's  Hospital,  to  be 
erected  at  Hancock,  to  cost  $100,000. 

Upringfteld,  O. — The  Co.  Bldg.  Com.  is  stated  U> 
have  decided  to  re.iect  all  bids  recently  received  for  tlu' 
new  county  building.  It  is  stated  that  plans  have 
been  changed,  cutting  out  much  terra  cotta  work : 
probable  cost,  $60,000. 

Woonsockct.  U.  I. — it  is  stated  that  a  $'25,000  po 
lice  station  will  be  erected  in  Woonsocket. 

Rivrrside.  Cat. — Court  house  bonds  amounting  to 
$150,000  have  been  sold. 

Lake  CharUs.  La.— It  is  stated  that  plans  are  be- 
ing prepared  tor  a  .f20,000  city  hall. 

Decatur,  III. — T.  C.  Link,  308  N.  6th  St.,  St.  LouLs. 
Mo.,  is  stated  to  have  completed  plans  tor  the  Wabasli 
R.  R.  hospital  to  be  erected  here,  at  a  cost  of  about 
$55,000.     A.  Robertson,   Div.  Supt.,  Decatur. 

Beatrice.  Neb. — It  is  stated  that  bids  are  wanted 
Sent.  23  tor  erecting  a  library.  A.  H.  Kidd,  Secy. 
Library  Bd. 

Acic  York.  A'.  1'. — Bids  will  be  received  by  Homer 
Folks,  Comr.  Dept.  Pub.  Charities,  until  Sept.  23,  for 
furnishing  material  and  making  alterations  and  ad- 
ditions to  the  N.  Y.  Citv  Training  School  for  Nurses 
at  Blackwell's  Island. 

■Icfferaoii.  Ou  — It  is  stated  that  bids  will  be  re- 
ceived by  the  Co.  Comrs.  until  Oct.  21  tor  erecting 
a  jail. 

Hchencctuily.  A'.  Y. — Kllery  R.  Porter,  ot  Nortli 
Adams,  is  stated  to  have  secured  the  contract  tor 
erecting  tile  Emmanuel  Baptist  Church,  for  $26,684. 

Iliiffiilo.  A'.  Y. — The  lowest  bid  opened  by  the  Arm- 
ory Bd.  at  New  York,  Sept.  0,  for  erecting  the  65th 
Regt.  Armory  is  stated  to  have  been  submitted  by 
Mosier  i.*L-   Summers,  ot  Buffalo    for  $47,S,71S. 

St.  Lnu'iK.  Mo. — Dlr.  of  Wks.  Isaac  S.  Taylor  will 
receive  bids  until  Sept.  16  for  erecting  the  Mines  and 
Metallurgy  Bldg..  525x750  ft.,  for  the  La.  Purchase 
Exposition.      Theo.   C.    Link,   .\rcht.,  308  N.   6th  St. 

Hazlchurst.  Miss. — Bids  are  wanted  Oct.  6  for  erect- 
ing a  Jail.  W.  M.  Ainsworth.  Pres.  Bd.  of  Superv. 
W.   S.  Hull,  Archt.,  .Tackson.  Miss. 

flurrlshury.  Pa. — The  following  bids  are  reported 
opened  Sept.  (>  by  the  Capitol  Comn.  for  the  con- 
struction of  the  i'ennsylvania  Capitol  :  «,  total  bid  ; 
h.  additional  It  dome  be  covereil  with  granite;  c.  (ie- 
ductlon  it  Indiana  limestone  substituted  for  granite: 
il.  deduction  If  white  marble  be  used  :  Henderson  & 
Co.,  Ltd..  Phlla..  n  $4,138,080.  6  $190,000,  c  $340,000: 
Doyle  &  Doak.  Phlla..  a  $3,885,000,  6  $192,000,  c 
$400,000.  deduction  it  King  ot  Prussia  marble  be  used 
$460.000 :  Wm.  Miller  &  Son  and  Rovdhouse.  Airv 
Associated  Contg.  Co..  Phlla..  a  $3,548,000.  6  $27-5.000. 
c  $298.000 :  Colonial  Constn.  Co..  Phlla..  a  $3,040.- 
000.  I)  $124,000;  Payne  Co..  Phlla.,  a  $3,600,000,  h 
$110,000.  <:  $270,000,  a  $300,000;  Norcross  Bros., 
Boston,  a  $3,920,000,  6   $1'.'0,000,  o  $2.50.000. 
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BUSINESS    BUILDINGS. 

Hairighurg,  Pa. — A  permit  is  stated  to  have  been 
Issued  to  the  Philadelphia  &  Ueadinj;  Ky.  Co.  for  the 
erection  of  a  passenger  station  on  ilarket  St..  to  cost 
$110,000.     Wm.  Hunter,   Ch.   E-ngr.,   Philadelphia. 

Ft.  Smith.  Ark. — Hoffman  &  Blaliely  are  reported 
to  be  preparing  plans  tor  a  $40,000  wholesale  grocery 
house  to  be  erected  here. 

Olenwood  Springs,  Colo. — It  Is  stated  that  the  Den- 
ver &  Rio  Grande  By.  Co.  Is  to  erect  a  depot  here  to 
cost  about  ?50,000.  F.  B.  Claris,  Supt.  Bldgs.  & 
Bridges,   Denver. 

St.  Louis,  Mo. — The  Mail  Order  Publishing  Co.  is 
reported  to  be  considering  the  erection  of  a  building 
to  cost,  with  site,  about  |300,000. 

Patcrson,  X.  J. — The  Citizens  Trust  Co.  Is  to  erect 
a  bani{  and  office  building  on  Market  and  Hamilton 
•  Sts.  Henry  F.  Bell  Pres.  Architects,  Ackerman  & 
Koss,  156  5th  Ave.,  New  York,  N.  Y. 

Herman  Gatgen  wUl  erect  an  office  building  at  HIT 
Ellison  St.     Architect,    M    Houman,   Central  Bldg. 

Charlotterille,  Va. — It  is  stated  that  tlie  Chesapeake 
&  Ohio  K.  K.  Co.  will  erect  a  $25,000  depot  on  Main 
St.     C.  E.  Doyle,  Gen.  Mgr.,  Ulchmond,  Va. 

Toledo,  0. — A.  Bentley  &  Sons,  419  Madison  St.,  are 
stated  to  have  secured  the  contract  for  constructing 
the  plant  of  the  Donovan  Wire  &  Iron  Works.  The 
buildings  will  be  4  in  number  and  cost  about  $30,000. 

Wictiita,  Kan. — It  is  stated  that  the  Frisco  R.  It. 
Co.  will  erect  new  passenger  and  freight  depots  at 
Wichita.     E.  M.  Koquette,   Ch.  Archt.,    St.  Louis,  Mo. 

Grand  Rapids,  Mich. — Frank  P.  Alleu  &  Sou,  of 
Grand  Rapids,  are  stated  to  have  prepared  plans  for 
a  brick  storage  building  76x260  ft.,  for  the  Fred 
Macey  Co.,  Ltd. ;  it  will  cost  $40,000. 

Cleveland,   O. — Fugman  &  Uhlrlch,   89  Euclid  Ave.. 
'   are  stated   to  be   preparing  plans  for  a  7-story  build- 
ing for  the  Winton   Automobile  Co.   to  be  erected   on 
Huron. St.  and  Euclid  A\-e.,  to  cost  $40,000. 

DWELLINGS. 

Buffalo,  ^f.  y.— Green  &  Wicks,  110  Franklin  St., 
are  stated  to  have  prepared  plans  fpr  a  dwelling  for 
John  J.  Albright  to  be  erected  on  W.  Ferry  St.  near 
Delaware  Ave.,  to  cost  about  $100,000. 

Wilmington,  Del. — Baker  &  Dallett,  Crozer  Bldg., 
Philadelphia^  Pa.,  have  prepared  plans  for  a  residence 
for  Henry  P.  Scott,  of  Wilmington,  to  be  erected  at 
Reybold  Station,  on  the  Delaware  City  Ry.  It  will  be 
4  stories,  of  pressed  brick  and  marble  trimmings,  and 
will  cost  $30,000. 

Detroit,  Mich. — Louis  Kamper,  10  Miner  Bldg.,  is 
stated  to  have  prepared  plans  for  8  residences  for 
Hugo  Scherer  and  Fred  E.  Wadsworth,  to  be  erected 
on  their  subdivision  just  east  of  the  Country  Club, 
extending  from  the  south  side  of  Jefferson  AVe.  to  the 
Detroit  River,  to  cost  in  all  about  $80,000. 

Omaha,  Xeh. — It  Is  stated  that  plans  have  been 
prepared  for  a  residence  on  33d  and  Douglas  Sts.  for 
F.   A.   Nash,  to  cost  $25,000. 

Milwaukee,  Wis. — Fernekes  &  Cramer,  1301  Pabst 
Bldg.,  are  stated  to  be  preparing  plans  for  a  $60,000 
flat  which  the  Koelller  Estate  wMll  erect  on  Jefferson 
and  Knapp  Sts. 

SCHOOLS. 

hnncasti-r.  O. — Kids  will  be  received  until  Sept.  3(i 
by  C.  B.  Adams,  Secy.  Bd.  of  Trus.,  for  furnishing 
labor  and  material  for  the  rooflng  and  galvanized 
iron  work  ou  the  Employees'  Building  for  the  Boys' 
Industrial  School  at  Lancaster;  also  for  the  labor 
only  on  the  following;  carpenler  work,  and  setting 
of  iron,  brick  work  and  preparing  mortar  for  same. 
Richards,  McCarthy  &  Bulford,  Archts.,  Columbus,  O. 

Sherman,  TeiV. — Bids  are  wanted  Sept.  25  for  erect- 
ing a  school.     A.   M.  Ross,  Clk. 

Inadarko,  Okla.  Ter. — Gov.  Ferguson  is  stated  to 
have  approved  an  appropriation  of  $20,000  for  a 
school  at  Anadarko. 

Oklahoma,  Okla.  Ter. — A  press  report  states  that 
plans  have  been  adopted  for  a  building,  the  first  of  a 
number  to  be  erected  here  for  the  Epworth  Univ.  ;  the 
new  building  will  cost  about  $300,000.  Rev.  S.  G. 
Thompson,  of  Oklahoma,  is  reported  to  be  Chmn.  of 
the  Joint  Bd.  In  charge  of  construction. 

Opclika.  Ala. — R.  E.  Hudson,  of  Opellka,  la  stated 
to  have  secured  the  contract  for  erecting  a  school 
here,  to  cost  $26,000. 

.S'(.  Marys,  Ind. — It  is  slated  that  the  Sisters  of 
Providence  at  St.  Mary's  of  the  Woods  will  build  a 
$30,000  structure  to  be  used  as  a  training  school  for 
young  women. 

Sacramento,  Cal. — School  bonds  amounting  to  $150,- 
000  are  stated  to  have  been  sold. 

Winchester,  Mass. — The  plans  of  U.  1).  Hale,  13 
Exchange  St.  Boston,  are  stated  to  have  been  ac- 
cepted for  a  $125,000  high  school. 

Summit,  III. — Wm.  C.  Krleg.  84  Washington  St., 
Chicago.  Is  stated  to  have  prepared  plana  for  an  8- 
room  school  for  Summit. 

MilKuukee.  Wis. — Bids  are  wanled  Oct.  1  for  erect- 
ing a  school  on  Aner  Ave.     G.  W.  I'orlh,  Compt. 

Springfltld.  0.— Kids  will  be  received  by  the  Bd.  of 
i'Muc.  until  Sept.  20  for  $3.5.000  bonds.  Oliver  H. 
.Miller,  Clk. 

Spring/lild,  Mass. — J.  I.  Kelley  &  Son  are  stated  to 
have  secured  the  contract  for  erecting  an  addition  to 
the  Tapley   School  for  $23,952. 

Athens,  O. — The  plans  of  Frank  L.  Packard,  of  Co- 
lumbus, are  stated  to  have  been  approved  for  a  $4,5,- 
000  building  at  the  Ohio  University  at  Athens. 

Chicago,  111. — The  Bd.  of  Educ.  is  .stated  to  have 
taken  out  a  permit  to  erect  a  3-story  brick  school  on 
Cornelia   St.,    to   cost  $110,000. 

Toledo,  ft. — Miller  &  Conrad  are  stated  to  have  se- 
cured the  contract  for  erecting  the  Notre  Dame 
Academy  on  Monroe  and  Bancroft  Sts.,  for  about 
$3.'i,000. 


Worcester,  Mass. — Rev.  Jas.  P.  Tutle,  pastor  of  St. 
Anne's   R.    C.   Church,    is   stated   to    have   authorized 
John  W.  Donohue,  115   State  St.,   Springfield,  to  pre- 
pare plans  for  a  parochial  school  and   parish  hail  to 
0  erected  on  Gage  St. 
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STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

Brooklyn,  N.  Y. — Bids  will  be  received  by  John  McG. 
Woodbury,  Comr.  of  Street  Cleaning,  N.  Y.  City,  un- 
til Oct.  13,  for  the  final  disposition  of  ashes,  street 
sweepings  and  rubbish  and  light  refuse.  In  the  Boro. 
of  Brooklyn,  for  a  period  of  5  years. 

.Itlanta,  Qa. — Bids  are  wanted  Oct.  10  (change  of 
date)  for  the  collection  of  all  garbage  and  nightsoll 
for  a  period  of  5  years  from  Jan.  1,  1903.  Bids  are 
also  wanted  for  the  cremation  of  all  garbage  and 
nightsoll  for  a  period  of  5  years.  Address  Dr.  E.  H. 
Richardson,   Secy.  Bd.  of  Health. 

Washington,  D.  C. — Local  press  reports  state  that 
Warner  Stutler,  Supt.  of  Sts.,  in  his  report  to  the 
District  Comrs.,  asks  that  the  appropriatlou  for  the 
next  fiscal  year  for  street  cleaning  be  $230,000,  and 
for  collection  and  disposal  of  garbage,  etc.,  $1.50,000. 

Baltimore.  Md. — The  Baltimore  Utilization  Co.  has 
been  Incorporated,  with  a  capital  of  $125,000,  to  re- 
duce garbage,  etc.,  for  fertilizer  purposes:  also  to 
manufacture  and  sell  fertilizers.  Incorporators; 
Prank  A.  Furst  and  Fred.  M.  Feiden,  of  Baltimore, 
Md.,  and  Redmond  B.  Newton,  of  Philadelphia,  Pa. 

GOVERNMENT  WORK. 

Chicago,  III. — Bids  will  be  received  until  Oct.  8  at 
the  office  of  the  Chicago  Bldg.,  Treas.  Dept..  Wash- 
ington. D.  C.  for  the  drainage,  plumbing  and  gas  fit- 
ting of  the  Post  Office.  Court  House,  etc.,  at  Chicago 
Address  Henry  Ives  Cobb,  Archt.,  U.  S.  Gov.  Bldg.. 
Chicago. 

Anniston,  Ala. — Bids  were  opened  as  follows  Sept. 
10  by  the  Treas.  Dept..  Washington,  for  Installing 
plumbing,  heating,  ventilating  and  electric  apparatus 
In  Post  Office ;  A.  Stockman,  Birmingham.  $43.000 ; 
Gude  &  Walker.  Atlanta.  Ga..  $28.900 :  Miles  &  Bradt. 
Atlanta.  $28,256;  Congress  Const.  Co..  Chicago,  $31.- 
893 ;  Fonde  Bldg.  Co..  Mobile,  $28,500 ;  A.  B.  Stan- 
nard,  N.  Y.  City,  $47,584. 

Elmira.  N.  Y. — Flahire  &  Krawl.  Elmira.  were  low- 
est bidders  for  heating  and  ventilating  apparatus  for 
))0st  office,  in  amount  $4,329,  with  $600  additional 
for  pipe  covering. 

Ft.  Mornan,  Ala. — Bids  will  be  received  by  T>.  Crav- 
ens. Q.  M.,  until  Sept.  17  for  sinking  aii  artesian 
well  at  this  post. 

Buffalo,  A",  y. — liids  are  wanted  S^pt.  17  for  exca- 
vating at  Ogdensburg  Harbor,  N.  Y.  MaJ.  T.  W. 
Symons,  Corps  Engrs.,  U.  S.  A. 

Chan'birlain,  .V.  7). — Bids  will  be  received  until 
Sept.  25  by  the  Comr.  of  Indian  Affairs.  Dept.  of  the 
Interior.  Washington.  D.  C,  for  furnishing  material 
and  constructing  a  brick  dormitory,  with  plumbing, 
acetylene  gas  piping  and  steam  heat,  and  extensions 
to  the  water  and  sewer  systems  at  the  Chamberlain 
School,  S.  D.  For  further  information  apply  to  John 
Flinn,  Supt.,   Indian  School,   Chamberlain. 

Sa7i  Francisco.  Cal. — BU^s  will  be  received  tmtil 
Oct.  11  by  Mordecal  T.  Endlcott.  Ch.  Bureau  of 
Yards  &  Docks.  Navy  Dept.,  Washington.  D.  C,  for 
constructing  80.000  sq.  ft.  of  asphalt  pavement  at  the 
Navy  Yard,  Mare  I.sland,  Cal. 

rhiiadclphiti.  l*a.. — Bids  are  wanted  Oct.  11  for  con- 
structing a  brick  and  steel  building  at  the  Navy  Yard. 
League  Island.  Pa.  Appropriation  now  available. 
*214.000.  Mordecal  T.  Endlcott.  Ch.  Bureau  of  Yards 
&   Docks,  Nav.v  Dept.,   Washington,   D.   C. 

.Tcffirson  Barrai^ks.  \fo. — Bi'is  will  be  received  at 
the  Quartermaster's  Office.  St.  Louis.  Mo.,  until 
Oct.  6  for  constructing  roads  and  granitoid  walks  at 
Jefferson  Barracks,  .\iidress  Capt.  W.  C.  R.  Col- 
cjuhoun.  Acting  Depot   Q.  M. 

Ifock  Island.  III. — The  f^illowlng  bids  were  opened 
y^ug.  30  by  MaJ.  C.  McD.  Townsend.  Corps  of  Eiigrs.. 
T^.  S.  A.,  for  construction  and  repair  of  dams  and 
shore  protection  on  upper  Misslsijippi  River,  a  from 
Uock  Island  to  Burlington,  where  ratio  of  rock  to 
brush  work  is  1  :2,  and  6  from  Burlington  to  Hannl- 
l)al.  rock  to  brush.  1;15:  A.  J.  Whitney.  Rock  Island. 
o  $1.19  per  cti.  yd.  rock.  35  cts.  i>er  cu.  vd.  brush; 
Fetter  &  Crosby.  La  Crosse.  Wis.,  a  and  h.  SI. 10  for 
rock  and  39  cts.  for  brush  :  Albert  Kirchner,  I'"'ouutain 
City.  Wis.,  n  97  and  2S  cts.  for  rock  and  lu-nsli.  re- 
snectlveiy.  being  an  average  of  51  cts.  per  en.  yd.,  at 
which  recommendation  for  award  was  madi'.  ailow- 
\uf.  for  6S.627.4  cm.  yds.  of  work  according  to  appro 
nrlatlon  ;  h  98  and  "29  cts..  an  average  of  56.fi.  award 
likewise  recommended,  allowing  for  61.837.4  cu.  yds. 
of   work. 


Loutsville,  Ky. — Bids  are  wanled  Oct.  4  for  office 
and  warehouse  at  Lock  No.  1,  Barren  River,  Ky. 
MaJ.  L.   H.  Ruffner,   Corps  Eugrs.,  U.  S.  A. 

Memphis,  7'c<ui  -The  following  contracts  are  re 
ported  awarded  according  to  bids  opened  Sept.  2  by 
Capt.  E.  E.  Winsiow,  Corps  of  Bngrs.,  U.  S.  A.,  for 
levee  work:  Near  Helena,  Ark.,  90,W)0  cu.  yds.,  Drcs- 
bach  Bros.,  at  18..35  cts.  per  cu.  yd.;  Ferguson  loop, 
160,000  cu.  yds.,  M.  J.  Roach,  at  19.90  cts. 

Plattsburg  Barracks,  ^.  X. — Bids  are  wanted  by  the 
Quartermaster  until  Oct.  10  for  constructing  Hos- 
pital Steward's  Quarters  at  this  post. 

Elmira,  N.  Y. — Bids  will  be  received  until  Oct.  Id 
by  Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept.. 
Washington,  D.  C,  for  Installing  a  conduit  and  elcc 
trie  wiring  system  for  the  U.  S.  Post  Office  and  Court 
House  at  Elmira. 

Wilmington,  Del. — Bids  were  opened  Sept.  II  liv 
(  ol.  Jared  A.  Smith,  Corps  of  Engrs.,  U.  S.  A.,  U,'r 
dredging,  as  follows :  Coast  Jetty  Co.,  17  Bwav..  .V. 
^ .  <-Tty.  25  and  20  cts.  per  cu.  yd. ;  Atlas  Dre'dgiiig 
Co.,  Wilmington,  16,  13  and  14  cts. ;  John  L.  Giini. 
I'hiia.,  10.  16  and  17  cts. 

Baltimore,  Md. — Bids  were  opened  Sept.  11  by  Col. 
Peter  C.  Hains,  Corps  of  Engrs.,  U.  S.  A.,  for  diedg 
ing  as  follows:  a,  Southwest  Harbor;  6,  Curtis  Bay: 
American  Dredging  Co.,  Phiia.,  o  loy.  cts.  per  cu.  yd., 
h  VA^  cts.  ;  Morris  &  Cumlngs  Dredging  Co.,  N.  V. 
City,  a  17V4  cts.,  6  13.2  cts. ;  Md.  Dredging  &  Contg. 
Co.,  Balto.,  a.li'/i  cts.  (awarded),  b  13  cts.;  Sanfor<l 
&  Brooks  Co.,  Balto.,  b  12.75  cts. 

New  York,  N.  Y. — The  following  bids  were  opened 
Sept.  11  by  Col.  S.  M.  Mansfield,  Corps  of  Engrs.,  U. 
S.  A.,  for  the  removal  of  15.000  cu.  yds.  rock  in  Hud- 
son River :  Dunbar  &  Sullivan,  Buffalo,  contract 
awarded,  at  $3.35  per  cu.  yd.,  total  $50,250;  P.  San 
ford  Ross.  Inc.,  Jersey  City,  $4.75 :  Phelan  &  Co., 
.Syracuse.  $5.19  ;  R.  G.  Packard  Co.,  N.  Y.  City,  $3.94  ; 
Kirk,   Driscoll  &  Co.,  Syracuse,  $5.30. 

Bids  were  also  received  at  same  time  from  Kirk, 
Driscoll  &  Co.  for  150,000  cu.  yds.  dredging  at  28  cts., 
total  $42,000;  and  for  dike  work  Including  3,850  cu. 
yds.  large  rubble  stone,  6,600  cu.  yds.  ordinary  rub- 
ble stone,  2.400  cu.  yds.  quarry  spalls,  600  cu.  yds. 
paving  stone ;  total  of  bid,  $56,690. 

Chattanooga,  Tenn. — Bids  will  be  received  until 
Oct.  8  at  the  Constructing  Q.  M.  Office,  Custom 
House  &  Po.st  Office  Bldg..  Chattanooga,  for  construct- 
ing, plumbing,  heating  and  gaspiping  about  65  frame 
buildings,  constituting  new  military  post  to  be  built 
In  Chickamauga  Park,  near  Chattanooga.  Address  H. 
J.  Slocnm,  Capt.  Cav.,  Q.  M. 

Washington,  D.  C, — Bids  are  wanted  by  the  U.  S. 
Comn.  of  Fish  &  Fisheries,  Washington,  until  Sept. 
22  for  constructing  an  aquarium  on  6th  and  B  Sts. 
Geo.  SI.  Bowers,  Comr. 

Memphis,  Tenn. — Local  press  reports  state  that 
bids  will  be  received  by  Capt.  E.  E.  Winsiow,  Corps 
Engrs..  i:.  S.  A.,  until  Sept.  30  (readvertisement)  for 
constructing  Modoc  I,oop  levee,  aggregating  150,000 
cu.  yds. 

Burlington.  la. — Major  Townsend  is  reported  to 
have  recommended  that  the  bid  of  Albert  Flchner,  of 
I'ountain  City,  be  accepted  for  improving  the  Bur- 
lington Harbor  and  the  harbor  between  Burlington 
and  Hamilton  ;  his  bid  for  the  2  contracts  Is  reported 
to  be  $70,000. 

Tampa,  Fla. — Bids  are  wanted  Oct.  6  for  dredging 
at  Orange  Mills  Flats.  St.  Johns  River,  Fla.  Capt. 
Herbert  Deakyne.  Corps  Engrs.,  U.  .S.  A. 

Ft.  I.uirton,  Wash, — Bids  are  wanted  Oct.  3  for 
coiistructiug  several  buildings,  including  plumbing, 
gaspiping  and  heating  at  this  post.  Address  Mai.  G. 
S.  Bingham,  Q.  .M.,  U.  S.  Army,   Seattle,  Wash. 

Sandusky,  O. — The  following  bids  were  opened  Sept. 
."i  by  Ma.1.  Dan  C.  Kingman.  Corps  of  Engrs..  U.  S.  A.. 
Cleveland,  for  dredging  the  harbor:  A,  W.  A.  Mc- 
<;iliis  &  Co..  Cleveland  ;  B.  L.  P.  &  J.  A.  Smith  Co.. 
Cleveland:  C.  John  J.  Stang.  Toledo,  recommended 
for  award;  D.  Buffalo  Dredging  Co..  Buffalo;  i'^,  G. 
II.  Breymann  &  Bros..  Toledo  : 
Dredging. 

^  'ta        <z>S       o,S  .2  i£  .2 

i:    ti         «u:       o?        oV        o'g  'gj,-  o! 

-         i^  OS  OB  =3  9s  2~P  2 

A $.25       $'.14  $.16       $.28  $6.15  $107',9.5O 

P- 28        .14         .22         .40  7.25  124.8.50 

(■ 19         .16         .19         .19  .75  7.5.650 

D 24         .14         .18        ..35  8.00  119,800 

E 23Vj     .12%     .17%     .20>A  6.00  104,000 

MISCELLANEOUS. 

Ithaca.  V//''/i.-- Bids  will  he  received  by  Parker 
Merrill.  Co.  Drain  Comr..  care  S.  Thompson,  North 
Star  Township,  until  Sept.  18  for  constructing  "Hass 
and  Brow-n  Drain."     Total  length  about  3  miles. 


Galveston.  Ter. — J.  W.  O'Rourke  &  Co..  Denver.  Colo.,  have  been  awarded  the  contract  for  the  con- 
struction of  the  seawall.  17.593  ft.  long,  of  granite  concrete  on  a  piling  foundation,  with  sandstone  riprap 
nrotection.  for  $1,193,318.80  taking  $.350,000  in  seawall  i)oiids  as  pari  iiaymenl  and  agreeing  to  complete 
In  15  mos.     The  detailed  bids,   opened  Sept.  5.  are  given  In  the  a<'c(>mpanying  tabic: 


Items  and  Quantities. 


J.  W. 

t)'Uourke 

&Co.. 

Denver,  Colo. 

Sand  excav.,    106.000  cu.   yds $.20 

Round  piling.   754.560  iin.  ft .20 

Sheet  piling,  :i.8O0  M.  ft .30.00 

String  piece,  70.372  M.  ft 30.00 

Rplnforcing  rods.  264,000  lbs .05 

Vitrified  pipe.  300  iin.  ft .20 

Granite  concrete.  102.109  cu.  yds 7. On 

Limestone  concrete,  102.109  cu.  yds 6.60 

Sandstone  concrete.   102,109  cu.  yds (i.«(i 

Sandstone  rlorap.  86.700  tons 2.10 

Limestone  riprap.   92.000  tons 2.1" 

Granite  riprap,    110,000   tons 2.1" 

Totals  : 

Granite  concrete  and  granite  riprap $1,247,249 

Limestone  concrete  and  limestone  rlnrao 1.168.(i05 

Sandstone  concrete  and  sandstone  riprap 1.157.475 

Granite  concrete  and  sandstone  riprap 1.198.319 

Granite  concrete  and  limestone  riprap 1.209.449 

Time.  Biontbs 15 

Payment   Iq  bonds $350,000 


Parker, 

Wash 

J.  w. 

Uigtou  <^o., 

Thompson. 

San  An- 

St. liouis. 

tonio.  Tex. 

$.16 

$.28 

.ISVj 

.19 

25.00 

31. .50 

24.00 

42.75 

.03"/. 

.041/j 

.50 

.45 

7.76 

8.66 

7.76 

7.84 

7.76 

7.54 

2.58 

2.30^ 

2.58 

2.50 

2.58 

2.48 

$1,816,164 

$1,464,837 

1.269.724 

1.338,307 

1 .256.050 

1,277.518 

1.256.0511 

1,391.S,s(i 

1 .269.724 

1.422,037 

12 

18 

$500,000 

$600,000 
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.Vcir  Yiirk.  \.  V.— Bids  are  wanted  Sept.  IS  (read- 
vertlsemont)  for  furnishing  material  aud  erecting  a 
stone  wall  to  complete  the  iuclosupe  of  the  entire 
bloek  and  prison  Duildinjre  on  Leonartl,  Kim  and 
Franklin  Sts.,  Including  frateways.  .vard  work.  etc. 
Thos.  W.  H.vnes.  Conir.  Uept.  of  Correction. 

iioHy.  UiVft.— Bids  will  be  receiveii  uniil  Sept,  18 
liv  A.  B.  BUbT,  Co.  Praiu  Comr..  at  the  olflce  of 
M.  Chase.  In  fioll.v,  for  cleaning  out.  straightening 
aud   deepening   "Patterson    and    Holly    l>rain.*' 

St.  JuhM.  .V.  «. — The  Bd.  of  Wks.  is  reported  to 
have  recommended  that  D.  \V.  tUark  &  Son  receive 
the  contract  for  constructing  the  McLeod  wharf, 
for  *49.-»S7. 

l.afHuettr.  Intl. — The  Co.  Couucil  is  stated  to  have 
decided  on  the  Improvemeut  of  Matn  St.  levee  aud 
sidewalk.  The  proposed  Improvemeut  of  the  Main 
St.  levee  is  to  be  of  asphalt,  aud  sewerage,  all  water 
draining  to  the  river  instead  of  the  bottom  lands,  as 
Is  now  the  case.  The  roadwa.v  will  not  be  less  than 
6U  fi-et.  with  a  sidewalk  on  the  .south  side;  estinuited 
.•ost  of  work.  JIS.OIIO. 

.■.>iii<  ii«t .  .V.  Y. — Three  bids  were  opened  Sept.  "J  by 
Bd.  of  Contract  &  Supply,  for  improving  Onondaga 
Creek,  as  follows:  John  Kelley.  recommeudeil  for 
award.  J26,:i»»>:  Svracuse  Improvement  Co..  S.'Ci.:t!M>: 
\Vm.  T.  O'Connor,  $-J!<.5J)."«.  The  detail  of  the  lowest 
bid  is  rpportt-d  as  follows:  Bailing  and  draining.  *10.- 
(I0(>:  clearing.  JoO<>;  clearing  and  grubbing  2  acres, 
**J|>0:  4."t..">0U  cu.  vds.  excav.  at  28  cts. ;  S0«>  cu.  yds. 
embankment  at  25  cts.:  1.000  cu.  yds.  riprap  at  *2: 
:aO  cu.  vds.  concrete  at  $5;  100  ft.  8-iu.  sewer  pipe 
at  50  cts. 

Snc  York,  \.  Y. — Bids  will  be  re<'elved  by  the  Dept. 
of  Pocks  &  Perries  until  Sept.  2.3  for  dredging  on 
the  North  River,  between  18th  and  20th  Sts..  also  be- 
tween 21st  add  2:id  Sts.:  for  rebuilding  the  pier  at 
E.  ;Cd  St..  known  as  pier  No.  80.  E.  IS.:  for  furui-sh- 
Ing  and  delivering  sand  and  broken  stone  for  con- 
crete.    XlcDougall  Hawkes,  Comr.  of  Docks. 

Oailand,  Cttl. — The  following  bids  are  reported 
opened  Sept.  2  for  the  construction  of  the  tunnel 
between  .\lameda  County  and  Contra  Costa  County,  a, 
Alameda  end.  fc.  Contra  Costa  end :  Clark  &  Henry. 
Stockton,  o  S-^T.-iTs.  b  $.51,388:  Healy,  Tibbetts  & 
Co..  o  S28,290.  b  S39,24.'$ ;  E.  B.  &  A.  L.  Stone,  o  «a2.- 
U4'J  b  $4.'>.26ll :  A.  B.  Munson.  h  $39,185  ;  San  Fran 
clKco  Constn.  Co.,  b  $.TO.504. 

NEW    INDUSTRIAL    PLANTS. 

The  Kennwiy  A:  .Moorelock  Slave  Co..  .Memphis, 
Tenu..  Is  erecting  a  stave  and  Headiug  plant  at  So. 
Memphis,  in  which  ItiO  H.-P.  in  b<iilcrs.  a  lOO-H.-P 
engine  and  a  .'{-room  dry-kilu.  each  room  to  be  20x104 
ft.,   niil  be  Instiilled. 

The  Buffalo  &  Susquehanna  Iron  Co.,  59  Brie 
('onntv  Bank  Blilg..  Buffalo,  N.  Y.,  Is  proceeding  to 
build,  at  Stony  Point,  two  20x80-ft.  blast  furnaces  and 
eight  hot-blast  stoves,  installing  boilers,  engines  and 
other  neces.sary  machinery. 

William  J.  Copp.  Fort  William,  Can.,  is  interested 
in  a  compjiny  which  has  begun  the  erection  of  a  foun- 
dry for  stoves,  ranges  and  general  castings  at  tjiat 
place.  The  plant  will  inclime  a  2-8tory.  SoxllO-ft. 
mounting  shop,  a  2-8tory.  50x40-ft.  office  building,  a 
molding  room  about  7.5x125  ft.,  and  other  necessary 
buildings. 

The  Fairweight  Standard  Scale  Co.,  20  Franklin 
SL,  Danville,  111.,  will  erect  a  manufacturing  idaiit 
to  cost  not  less  than  $20,000. 

The  Commercial  Envelope  &  Box  Co.,  Binghanuon, 
N.  Y.,  is  erecting  a  4siory.  ti0x25O-ft.  factory,  in 
which  a  50-H.-P.  gas  engine  will  be  installc<l.  It  is 
also  expected  to  build  a  folding  board  mill. 

The  Monarch  Uefrigeratuig  Co.,  2;i9-2t)l  Midilgan 
St..  Chicago,  contemplates  building  a  large  addition 
and  enlarging  the  capaclt.v  of  its  power  plant. 

The  Wolverine  Brass  Works,  Grand  Itapids,  .Midi., 
are  crecthig  an  S<»x28-ft.  foundry. 

The  Johu-Peaslee  Sh<ie  t'o.,  Poutiac.  III.,  will  erect 
a  3-8tory  and  basement,  4Sxl.Tt5-ft.  brick  factory  and 
Install  an  engine  of  about  To  H.-P. 

The  Laldlnw-Dunn-Gordon  C*o.,  Cincinnati,  O.,  is 
building  a  37x57-ft.  power  plaut  and  installhig  a  110- 
Kw.  dlrect-coune<'teu  generator  and  tandem  compound 
engine.  A  similar  unit  will  be  added  later,  and  ad- 
ditional machinery  as  required.  The  company  is  also 
considering  the  addition   of  a  machine  shop. 

The  Wright  Taper  Roller  Bearing  Co.,  809  Mutual 
Life  Bldg.,  Buffalo.  N.  Y..  will  erect  a  3-story.  210MJX 
*4-ft.  factory,  with  40x75  and  Oo-ft.  additious.  The 
capacity  of  the  power  plant  to  be  installed  will  be 
about  225  H.-P. 

The  Nova  Scotia  Steel  &  Coal  Co..  Ltd.,  .New 
Glasgow,  X.  S.,  Is  building  at  Sydnev  Mines  a  blast 
furnace  and  80  retort  coke  ovens,  with  tiie  necessary 
stock  sheds,  engine  hon.ses,  etc.  The  erection  of  au 
open-hearth  plant   will    be   begun   next   spring. 

The  Bloom-Kloeb  Mfg.  Co.,  Cridersvllle,  O.,  Is  ar- 
ranging to  build  a  60xlOO-ft.  foundry. 

The  foundry  plant  to  be  built  by  the  Lane  &  Itod- 
ley  Co.,.  Cincinnati,  O.,  will  Include  a  120x:toO-ft. 
foundry,  arranged  to  pernUt  of  extension;  Uask  and 
Mttern  shop;  pattern  warehouse  and  power  bouse. 
The  power  plant  will  be  of  about  300  H.-P.,  and 
there  will  be  Installed  traveling  and  Jib  cranes  rang- 
ing to  W  tons.  cui>oIas.  blowers,  elevators,  casting 
cleaning  appliances,  tramwa.v,  core  ovens,  sand  mix- 
ing and  uifling  appliances,  foundry  pneumatic  tofils, 
ladles,  trucks,  molding  machines,  heating  and  light- 
ing appliances. 

Margollus  i  Co.,  Norfolk,  Va.,  will  erect  a  75x17.5- 
ft.  factory  and  are  In  the  market  foT  an  80-H.-P.  en- 
gine and  a  lOO-H.-P.  boiler. 

The  Norton  Electrical  Instrument  Co..  MimcheHter, 
Conn.,  U  erecting  a  2-8tor}'  and  basement.  ^xlOO-ft. 
factory,  to  be  run  by  electricity  of  about  50  U.-P. 

The  International  Lace  Co.  will  erect  a  mill  at 
Gonvemeur.  N.  Y.,  to  cover  about  200x075  ft.  and  lo 
be  provided  with  steam  and  electrical  power  plant 
and  also  with  ele<;triclty  transmitted  from  Haunawu 
Fall*.  A  steam  beating  plant,  water  tower  and 
sprinkler  system  will  be  installed.  J.  8.  Lesser  & 
Co.,  511  Broadway,  New  York,  are  Interested  In  the 
company.  Williams  &  Johnston.  Ogdensbnrg,  N.  Y. 
arcbts. 

W.  T,  Joyuer,  Garysburg,  N.  C,  is  Interested  in 
the  formation  of  a  company,  wilb  a  capital  of  85(J,- 
IXW  to  bnlld  a  cotton  mill. 


PROPOSALS    OPEN. 

Bids                                                                                  See  Eng. 
Close.                        WATER  WORKS.  Record. 

Sept.  15.  Fairmont.  W.  Va Aug.  30 

.\dv..  Eng.  Record.  -Aug.  30  to  Sept.  13. 

Sept.  10.  Grossdale.  Ill Sept.  13 

Sept.  1«.  Blloil.    Miss Sept.    6 

Sept.  16.   I'iercc,    Neb Sept.    « 

Sept.  18.  W.   Alexandria,  O Sept.    6 

Sept.  16.   KIrkwood.    Mo Sept.    6 

!<ept.  17.   Findlav.  O Sept.  13 

Sept.  17.   Philadelphia,   Pa Sept.  13 

Sept.  17.   i;den    Vallev,    .Minn Sept.    « 

Sept.  17.  Edmonton,  Alberta.  N.  W.  T Sept.    6 

Sept.  18.  New  York,  N.   Y Aug.  30 

Sept.  IS.   Pumping  station.   Philadelphia.   Pa.. Sept.  13 

Sept.  lit.   Pittsburg.  I'a Sept.  13 

Sept.  1!).   North    .Milwaukee,    Wis Sept.  13 

Sept.  22.   Stoneboro,  Pa Sept.  13 

Sept.  23.   McRae.   Ga Sept.  13 

Adv..  Eng.  Record,  Sept.  13. 

Sept.  23.   I'hiladelphia.    I'a Sept.    6 

Sept.  25.   Chamberlain.    S.   1) Sept.  13 

Sept.  25.   Baraboo.  Wis Sept.  13 

Sept.  26.   Gibbon,  Minn Sept.  13 

Sept.  30.   Winnipeg,   Man Sept.  13 

Adv..   Eng.  Rec<»rd.  Sept.  i:i. 

Oct.    1.   l)e  Smet,  S.  D Sept.  13 

Oct.    3.  Cleveland,  O .Sept.  13 

Oct.    3.  Welser,    Idaho    Sept.    6 

Oct.  22.   El    Paso.    Tex Sept.    6 

Dec     1.  Pumps.    Seguin.   Tex .Iuly2fl 

Boz«man.    Mont Sept.    6 

SBWERAGE  AND   SEWAGE    DISPOSAL. 

Sept.  15.  Noriistown.    Pa Sept.    o 

Adv.,   Eng.   Record.   Sept.   6. 

Sept.  16.   Henderson,    Kv Sept.  13 

Sept.  16.   .\llentown.   Pa Sept.  13 

Sept.  16.   .Marlup,   Ind Sept.  13 

Sept.  16.   St.    Paul.   .Minn Sept.  13 

Sept.  16.   Irvlngton,    N.    J Aug.  30 

Adv..  Eng.  Record.  .\ug.  30  to   Sept.  13. 

Sept.  17.   Des  Molues.   la Sept.  13 

Sept.  17.   Boston.    Mass     Sept.  13 

Sept.  17.   Brooklyn,  N.   Y Sept.    6 

Sept.  17.  Cleveland,    O ' Aug.  30 

Sept.  17.  Two   Rivers,  Wis Aug.  30 

Sept.  18.   Long  Island  Citv.   .\".  Y Sept.  13 

Sept.  IS.  Lancaster.    ( > Sept.  13 

Sept.  18.   Danville.    Ill S 'pt.  13 

Sept.  19.   St.  Paul.   .Minn Sept.  13 

Sept.  19.  Grand   Rapids.    Mich .~ Ang.  30 

Adv..  Eng.  Record.  .\ug.  30  to  Sept.  13. 

Sept.  20.   Wooster.   O Sept.  13 

Sept.  20.  Thomi)sonvilIe.  Conn Sept.  13 

Sept.  20.   Eaton.   Colo Sept.    6 

Sept.  20.  Youngstown,    O Sept.    6 

Sept.  22.  Toledo.  ( ) Sept.  13 

Sept.  22.   Vincennes.    Ind Sept.    6 

Sept.  22.  Pt.    Keogh,    Mont Sept.    6 

Sei)t.  25.   Newark,    N.    .1 Sept.  13 

Adv.,  Eng.  Record.   Sept.  13. 

Sept.  25.  (^hamberlaln.    S.    1) Sept.  13 

Sept.  29.   La   Grange.  Ga Sept.  13 

.\dv.,  Eng.  Record,  Sept.  13. 
Oct.    1.   Boston.   Mass .Sept.  13 

Adv.,  I'.ng.  Record,  Sept,  13, 
Oct.  10.   Ridley    Park,    Pa Aug.  16 

Adv.,  Eng.  Record.   Aug.    16, 
Dec.  15.   Montevideo.   Uiugiiay    Sept.  13 

BRIDGES. 

Sept.  16.   WestmoreLind.   Kan Sei)t.  13 

Sept.  18.   Paxton,  Neb Sept.  13 

Sept.  18.  Terre  Haute,    Ind Sept.    6 

Sept.  20.   Doylestown,    I'a Sept.    6 

Sept.  20.   Philadelphia.   I'a Sept.    6 

Sept.  20.   Terre   Haute,    Ind Aug.  30 

Sept.  22.   I'awnec.   rtkia,  Ter. Sept.  13 

Sept.  23.  Ilarrlsburg,   I'a Sept.    6 

Sept,  23.  Reading.    Pa , Sept,    6 

Sept.  23.  White  llaven.    I'a Sept.    6 

Oct.     1.  Castrovllle,  Tex Aug.  23 

Oct.    6.   Klleudale,  .\.  1) Sept,  13 

Oct.  13.   Victoria,    B.    C Sept.    6 

Adv.,  Eng.  Record.  Sept.  6.  13. 
Oct.  15.  Yellowstone    Park.    Wyo Sept.    6 

Adv..  Eng.  Record.  Sept.  6.  13. 
Nov.    5.  Chicago,   111 Sept.    6 

PAVING  AND  ROADMAKING. 

Sept.  16.  .lersey  City,  -N.  .1 Sept.  13 

Sept.  16.  Trenton,  N.  J Sept.  13 

Sept.  16.  Cedar  Rapids,    la Sept.  13 

Sept.  IB.  Alleutown,   Pa Sept.  13 

Sept.  16.  Peoria,   III Sept.  13 

Sept.  16,  Peeksklll,    N.    Y Sept.    6 

Sept.  17.  Leavenworth.    Kau Sept.  13 

Sept.  17.  Terre  Haute,    Ind .Sept,  13 

Adv.,  Eng.  Record,  Sept.  13. 

Sept.  18.  New  York.  .\.  Y Sept.  13 

Sept.  IS.  I  ronton.  O Sept.  13 

Sept.  18.  Cincinnati,   O Aug,  30 

Sept.  18.  Nlles,  O Aug.  30 

Sept.  19.  Buffalo.   .\,  Y' Sei)t,  13 

.Sept,  19,  New  Brighton,   S.    1 Sept.  13 

Sept.  19.  .Niagara  Falls.  N,   Y .Kept.  13 

Sept.  20.  Maryvllle.  .Mo Sept.  13 

Sept.  20.  JanesTllle.   Wis Aug.  30 

Sept.  20.  St.   Louis.    Mo Aug.  23 

Sept.  22.  Kenmore,  .\",    Y Sept,  13 

Sept,  22.  Tipton,    la Sept.  13 

Sept.  22.  South  Bend,    Ind Sept.    6 

Sept.  29.  Fremont,  O Sept.    6 

Sept.  30.  Dunkirk,   N.   Y Sept.  13 

Oct.    1.  Atlantic  city.  .\.  .1 Sept.  13 

Oct.    C.   .lefferson    Barracks.    .Mo Sept.  13 

Oct.  1 1 ,   .San  Francisco,  Cal .Sept.  13 

POWER.  GAS  AND  ELECTRICITY. 

Sept.  17.  Cheviot.   O ., Aug.  23 

Sept.  22.  National    Home,    Wis Aug.  30 

Sept.  23.   McRae.    Ga Sept.  13 

Adv.,  Eng.  Record.  Sept,   i:i, 

.Sept,  24.  TaylorAille.    Ill Sept.  13 

Sept.  25.   Prospect.  O Sept.  13 

Oct.     1.   De  Smet.   S.  D : Sept.  13 

Oct.    3.  Welser.   Idaho    Sept.    6 

Oct.    7.  Chattanooga.  Tenn Sei>t.  1 3 

Adv..  Eng.    Record,  Sept.  13. 

Oct.  14.   San    Pedro.  Cal Sept.  13 

Oct.  15.  Chicago,   111 Aug.  28 

Nov.    1.  Macon,   Ga Aug.  30 

Nov,  15  .Norfolk,  Va. Sept.  13 


GOVERNMENT    WORK. 

Sept.  15.  Riprap,  etc..  Philadelphia,  Pa Aug.  23 

Adv.,  Kng,  Record.  Aug.  23  to  Sept.  13. 
Sept.  15.  Tampa,    Fla Aug.  23 

Adv.,  Kng.  Record,  Aug.   23  to  Sept.  6. 
Sept.  15.   Htg.  P.  O.,  Abilene,  Tex Aug.    9 

Adv.,  Eng.  Record.  Aug.  9,  16, 
Sept.  10.   Lighthouse.    Philadelphia.    Pa Aug.  30 

Adv..   Eng.  Record.  Aug.  30,  Sept.  6. 
Sept.  16.  Htg.  P.  O..  Oakland.  Cal Aug.    0 

Adv..  Eng.  Record,  Aug.  9,  16. 

Sept.  17,    liuffalo,    N.    Y Sept.  13 

Sept.  17.    Ft.    .Morgan.   Ala Sept.  13 

Sept.  17.   Newport.    R.    I Aug.  30 

.\dv..  I'.ng.  Record,  .Yug.  30  to  Sept.  13. 
Sept.  17.  New  Y'ork,  N.  Y Aug.  23 

.\dv..  Eng,  Record.  .Yug.  23  to  Sept,  13. 
Sept.  17.  Wiring  P.  O.,  Abilene.  Tex Aug.    U 

Adv.,  Eng.  Record.  Aug.  9,  16. 

Sept.  18.   Piers.   Cleveland.    O Sept.    6 

Sept.  18.  Chicago,    111 Aug.  23 

.\dv,.  Eng.  Record.  .\ng.  23  to  Sept.  13. 
Sept.  18,   Wiring  P.  O.,  Oakland.  Cal Aug.    9 

Adv.,  Eng.  Record,  Aug.  9,  10. 
Sept.  19.   Pt.  Totten.   N.    Y Aug.  30 

Adv.,  Kng.  Record.  -Yug.  .">0  to  Sept.  13. 

Sept.  19.   Brunswick,   Ga Aug.  30 

Sept.  20.  St.    Louis,    Mo Aug.  23 

Sept.  22.   Washington.   I).  C Sept.  13 

Sept.  22.   New    Orleans.   La Sept.    6 

Se|)t.  22.   Ft.   Keogh,  Mont Sept.    6 

Sept.  22.  Portland,  Me Aug.  23 

.\dv,,  Eng,  Record.  Aug,  2.3  to  Sept,  i;i, 

Sept.  24.  Chicago.    Ill Aug.  23 

Sei)t.  2.5,   Chamberlain,   S.  1) .Sept.  13 

Sept.  25.   Dredging.   New   Y'ork.   N.   Y Aug.  30 

.\dv..  Eng.  Record,  Aug,  :W  to  Sept,  13. 

Sept.  26.   Dredging,   Cleveland,    O Sept.    6 

Sept,  26.  Washington.   D.   C Aug.  30 

Adv..  Kng.  Record.  Aug.  30  t6  Sept.  13. 

Sept.  27.   Savannah.  Ga Sept.    6 

Sept,  2(1,   Louisville.    Ky Sept,    6 

Sept.  29.  Dredging.    Portland,   Me Aug.  30 

Adv.,  Eng,  Record.  -Yug.  30  to  Sept.  13. 
Sept.  29.  Ledge  excav..  Portland.  Me .Yug.  30 

.\dv,,  FIng.  Record.  Aug.  30  to  Sept.  13. 

Sept,  30,   .Memphis,    Tenn Sept.  13 

Sept.  30.   Dredging,    Boston,    Mass Sept.    6 

.Ydv..  Eng,  Record.  Sept.  6.  13. 
Sept.  30.   Indianapolis.  Ind Aug.  23 

Adv.,  Eng.  Record,  Aug.  23,  30. 
Oct.    1.  Washington,  D.  C Sept.    6 

Adv..  Eng.  Record.  Sept.  6.  13. 

Oct.    1.  San  Francisco.   Cal Aug.  30 

Oct.    3,    Ft,    Lawton.    Wash Sept,  13 

Oct.    4.   Louisville.    Ky Sept.  13 

Oct.    6.  .lefl'erson   Barracks,    Mo Sept.  13 

Oct.    6.   .lohnson   City.   Tenn Sept.  13 

.Ydv..  Eng.    Record.  SeiJt.  13. 

Oct.    6.  Tampa.  Fla Sept.  13 

Oct.    6.  New  York,  N.  Y Sept.    6 

Adv..  Eng.  Record.  Sept.  6,  13. 
Oct.    7.  Joplln,  Mo Sept,    6 

-Ydv..  Kng.  Record.  Sept.  6.  i:!. 

Oct.    8.   Chicago.    Ill Sept.  13 

Oct.    8.    -Montgomery,  Ala Sept.  13 

Adv.,   I'^ng.    Record.  Sent.  i:i. 

Oct.     8.  Chatanooga.  Tennt.    .  . ". Sept.  13 

Oct.    9.  Newport  News,  Va Aug.  30 

Adv.,  Eng.  Record,  Aug.  30,  Sept.  6. 
Oct.  10.   Mobile.  Ala .Sept.  13 

Adv..   Eng,    Record.  Sept.  13. 

Oct.  10.    Plutsburg  Barracks.  N.'Y Sept.  13 

Oct.  10.    Elmlra.    N,    Y .Sept.  13 

Oct,  1 1.   San   Francisco.  Cal Sept.  13 

Oct,  11,    I'liiliulclphln.    Pa Sept.  13 

Oct.  11.  Dry  dock,   Charleston,    S.    C Aug.  23 

Oct.  14.   Aberdeen,   S.   Dak Aug.  30 

Oct.  15.   Yellowstone   Park.    Wyo Sept.    6 

Adv..  I'^ng.  Record.  Sept.  6.  13. 
Oct.  16.   Tampa.    Pla Sept.    6 

Adv..  Kng,  Record,  Sept,  (i,  ]:t, 

BUILDINGS. 

Sept.  15.  (.'ar  barns.  .Sault  Ste.  Marie,  Mich  ,  ,  ,  Sept,  13 

Adv,.  Eng.   Record,  Sept,  13, 

Sept,  16,   Engine  house,  Pittsburg,  Pa Sept.  13 

.Sept.  16.   Pub.  bldg..  St.  Louis.  Mo Sept  13 

Sept.  17.   inib.  bldg..  New  York,  N.  Y .Sept.  13 

Sept,  17,   Pub.  bldg..  Cinclnatl.  O Sept.  13 

Sept.  17.   Pub.   bldg.,    Winchester,   Ind Sept.    6 

Sept.  17.   School,   Buffalo,   N.    Y Sept.    6 

Sept.  18.  Library,    Nashville.    Tenn Sept.    6 

Sept.  18.  Library.    Oskaloosa,    la Sept.    6 

Sept.  19.   School.   Rapid  Cty,   S.   D Sept.    6 

Sept.  20.   School,   La  Junta,   Colo.  . Sept.    6 

Sept.  22.   I"ub.  bldg.,  Nat.  Military  Home,  Ind. Sept.    6 

Sept.  22.   Pub.   bldg..  New   Brauntels.  Tex Aug.  30 

Sept.  23,    I-nb.  bldg..  Nat.  Military  Home.  Kan. Aug.  30 

.Sept.  23.  Library.    Beatrice.  Neb Sept.  13 

■Sept,  23,   Pub.   bldg..  New  York.  N.   Y Sept.  13 

Sept.  24.   Pub,   bldg,.  Brookl.vn,  N.  Y Sept.    6 

Sept.  24.   Htg.   city  hall,  Newark.   N.  J Sept.    6 

Adv..    Kng.   Record.    Sept.   13. 

Sei)t,  25,   School.    Shnerman,    Tex Sept,  13 

Sept  25.   Hospital,    Columbus,    O -Yug.  30 

Sept.  26.   School,    Columbus,    O Sept.    6 

Sept.  29.   School.    Deadwood,    S.    D Aug.  30 

Seiit.  30.    Hospital,  Raybrook,  N.  Y' Sept.  13 

Adv..    Kng.    Record.    Sept.   13. 

Sept.  30.   School.   Lancaster,  O Sept.  13 

Oct.     1.   School,   Milwaukee.  Wis Sept.  13 

Oct.    (i.   Jail,   llazlehurst.    .Miss .Sept.  13 

Oct.    6.  City  Hall  plans.  Houston.  Tex Aug,    9 

Oct.    7.  Court  House,   .Miami.   Fla Aug.  16 

Dec.    2.  Capitol  work.  St.  Paul,  Minn Aug.  16 

Dec.    8.  Municipal  bldg.  plans,  Wash'gt'n.  1).  C.Aug.  30 

Oct.  1.5.    Hospital.   Willard.  N,  Y Sept.  13 

Oct.  21,   Jail,  Jefferson.  Ga Sept.  13 

Factory.    Baltimore,    Md Sept.    6 

MISCELLANEOUS. 

Sept,  IS.   llollv.  .Mich Sept.  13 

Sept.  18,    Ithaca.    Mich Sept.  13 

Sept.  19.   El.    rv.   franchise,   .Ytlanta.  Ga Sept.  13 

Sept.  20.  Cleveland.   O Sept.    6 

Sept.  20.  Garb,  disposal.  Adams.  Mass -Yug.  30 

Sept,  23.   Dredging,   .New  Y'ork.   N.    Y Sept.  13 

.Sept.  27.   R.  It.    work.  Toronto,  Out Sept.    6 

Sept,  3o    Harbor,    Port  Adelaide.  S.  A Inly    t, 

Oct.     1 .   Levee  work,  Polnte-a-la-Hache.   La  .  .  .  Sept.    6 

Oct.    8,    R.    R..  I'ortuguese   East  Africa Aug.  30 

Oct.    9.   Dry  dock  machinery.   Portland.  Ore.  .Sept.    6 

Oct.  10.   Garb,  disposal.  Atlanta,  Ga Sept.  13 

Oct,  13,   Garb,    disposal.   lirooklvn,  N.   Y Sept.  13 

E,  R.  work,  Chicago,  III Aug.  30 
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Unreasonable     Contract     Requirements     by     the 
Government. 


On  August  20th  the  Chief  ot  the  Bureau  of 
Yards  and  Docks  announced  that  proposals  for 
a  masonry  dry  dock  at  Charleston,  S.  C, 
would  be  received  on  October  11th,  and  issued 
specifications  for  the  information  of  contractors 
who  might  desire  to  bid  for  the  work  and  for 
the  execution  of  it  by  the  successful  bidder. 
This  is  not  a  new  procedure  for  the  Bureau  of 
Yards  and  Docks.  Indeed,  a  number  of  dry 
docks  have  recently  been  constructed  or  at- 
tempted to  be  constructed  by  that  Bureau.  At 
least  some  of  the  circumstances  attending  the 
construction  of  such  work  at  Norfolk  and  Bos- 
ton are  quite  fresh  in  the  minds  of  engineers 
and  contractors.  The  operations  necessary  for 
the  beginning  and  the  conduct  of  this  class  of 
constructions  should  be  familiar  to  the  Navy 
Department,  and  it  is  fair  to  presume  that  the 
character  of  specifications  requisite  for  the 
prompt  and  efficient  execution  of  such  con- 
tracts is  known  to  the  Bureau  of  Yards  and 
Docks,  at  least  to  a  reasonable  extent.  Inas- 
much as  the  authorized  cost  of  the  Charleston 
dock  may  reach  as  much  at  $1,250,000,  it  is  a 
matter  of  some  interest  therefore  to  the  public 
to  ascertain  the  real  character  of  the  proposed 
specifications  and  contract  for  this  dock,  in 
view  of  the  developments  which  have  taken 
place  at  Norfolk  and  Boston,  Philadelphia  and 
Mare  Island,  to  go  no  further.  It  is  even  more 
interesting  to  the  civil  engineering  profession, 
for  the  reason  that  the  present  Chief  of  the 
Bureau  of  Yards  and  Docks  is  the  first  civil 
engineer  who  has  held  that  position. 

One  of  the  first  and  most  marked  of  the  fea- 
tures of  these  specifications  to  impress  one  is 
their  indefiniteness  in  those  particulars  most 
essential  not  only  to  intelligent  and  economical 
bidding  from  a  contractor,  but  also  to  efficiency 
in  the  execution  of  the  work  and  the  safety  of 
the  dock  after  completion.  If  there  is  any  one 
thing  which  experience  in  foundation  and  other 
similar  constructions  has  brought  forth  it  is 
the  imperative  necessity  of  the  most  complete 
and  careful  sub-surface  examinations  at  the 
site  of  the  proposed  structure.  It  is  further 
evident  that  the  construction  of  a  dry  dock  is 
practically  foundation  work  of  the  most  pro- 
nounced character,  almost  the  whole  of  it 
necessarily  being  a  sequence  of  sub-aqueous 
operations.  Every  well  informed  civil  engi- 
neer of  experience  need  not  be  told  that  in  such 
ft  case  the  most  complete  and  careful  set   of 
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borings  or  other  similar  examinations  should 
be  made,  with  a  record  in  detail  of  every  fea- 
ture disclosed  at  every  point.  Yet  in  these 
specifications  there  is  practically  a  confession 
in  terms  that  no  such  conclusive  information  is 
available,  either  for  the  contractors  or  for  the 
guidance  of  the  engineers  in  the  actual  per- 
formance of  the  work. 

It  is  of  the  very  essence  of  the  functions  of 
the  responsible  engineer  of  work,  especially  of 
so  great  a  work  as  this,  to  elaborate  in  com- 
plete detail  by  plans  and  specifications  precise- 
ly what  is  to  be  done,  the  various  general  di- 
mensions of  the  structure,  the  different  grades 
and  classes  of  work  with  definite  quantities  on 
which  to  base  comparative  bids,  and  all  other 
information  of  a  quantitative  character  which 
goes  to  make  up  an  accurate  and  correct  de- 
scription. In  this  specification,  however,  in 
paragraph  3,  the  bidder  is  advised  that  should 
he  be  successful,  his  lump  sum  proposal  is  ex- 
pected to  cover  any  omission  of  work  or  ma- 
terials required,  any  mis-description,  or  almost 
any  other  fault,  negligence  or  Incompetency, 
if  it  exists,  of  the  engineering  authority  design- 
ing the  work  and  writing  the  specifications.  In 
other  words,  the  lump  sum  bid  is  expected  not 
only  to  cover  all  legitimate  work  under  the  con- 
tract, but  to  insure  the  United  States  Govern- 
ment against  the  negligence,  incompetency,  or 
other  shortcomings  of  its  own  officers.  It  is 
a  truly  remarkable  feature  of  a  set  of  specifica- 
tions issued  from  the  highest  office  of  construc- 
tion in  the  United  States  Navy,  and  it  sets  the 
pace  for  much  which  follows.  A  contractor 
must  find  out  as  he  proceeds  with  the  work 
what  is  to  be  done  and  how  it  is  to  be  done, 
essentially  compelling  him  to  make  his  proposal 
a  gamble,  on  the  results  of  which  will  depend 
his  profit  or  his  loss. 

It  is  apparently  expected  by  the  Chief  of  the 
Bureau  that  this  condition  of  things  will  neces- 
sitate  certain    changes   in   the   contract   plans 
and  specifications,  and  he  is  probably  right.     If 
such  changes  vary  the  cost  of  the  work  by  more 
than  |300,  "as  estimated  by  the  civil  engineer 
in  charge,"  the  latitude    of    the    contractor    is 
abruptly  closed.     It  is  made  his  duty  to  find  out 
the  errors  in  the  plans  and  specifications  which 
have  emanated  from  the  Bureau,  and  presum- 
ably to  show  how  they  should  be  corrected  so 
far  as  they  affect  the  progress  of  the  work,  but 
he  is  to  have  absolutely  no  voice  in  determining 
the   cost  of   all   these  changes.     Paragraph  17 
prescribes  that  a  board  of  three  subordinates 
of  the  Chief  of  the  Bureau  of  Yards  and  Docks 
shall  make   the  determination    of    cost    based 
upon  prices  ruling  at  the  time  the  estimate  is 
made,  and  if  this  determination  is  approved  by 
the  Chief  the  contractor  must  accept  it  "in  full 
satisfaction  for  all  work  done  under  the  con- 
. tract."     There  probably  could  not  be  devised  a 
method  of  constructing  a  great  work  like  this 
in  which  more   uncertainty,    more   inefficiency 
and  less  fairness  and  justice  to  the  contractor 
could  enter,  nor  could  there  be  found  a  more 
unbusinesslike,  unsafe  and  wasteful  procedure 
for  the  Government.     In    the    first    place   such 
procedures    effectively  repel   the   most   experi- 
enced, responsible  and  skillful  contractors  from 
bidding   at   all,    and    those   who   do   bid    must 
either  court  almost  certainty  of  heavy  loss  or 
bid   so   high   as   to   reach  extravagance.     It   is 
practically     impossible     under     such     circum- 
stances  for   the  Government  to  secure  a  suc- 
cessful work  without  inflicting  loss  on  the  con- 
tractor on  the  one  hand,  or  escape  being  sad- 
dled with  a  defective  and  unsuccessful  work  at 
the  price  of  an  extravagant  profit  to  the  con- 
tractor on  the  other. 

We  are  not  disposed  to  be  ungraciously 
critical  or  hypercritical  of  the  Bureau  of  Yards 
and   Docks;   indeed,    the    Engineering    Record 
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labored  effectively  for  the  rational  system  of 
placing  a  civil  engineer  at  Its  head,  and  it  is 
no  less  convinced  now  than  then  that  the  sys- 
tem Is  correct  and  calculated  to  secure  the 
most  efficient  results  for  the  Government,  but 
the  procedures  of  that  office  must  be  consistent 
with  the  best  business  methods  of  civil  engi- 
neering practice.  Any  civil  engineer  who  fails 
to  know  what  he  wants  and  how  to  get  it  is 
not  discharging  his  duties  in  an  efficient  and 
proper  manner,  whether  he  be  found  In  the 
navy  or  out  of  it.  It  is  his  duty  to  secure  com- 
plete, accurate  and  reliable  information  con- 
cerning every  feature  of  the  work  which  he 
undertakes  to  do  and  assume  proper  responsi- 
bility for  it.  If  there  are  certain  details  of  that 
information  which  it  is  not  feasible  for  him 
to  complete,  and,  consequently,  corresponding 
details  of  the  work  which  cannot  be  accurately 
set  forth  by  the  specifications,  and  there  may 
be  such  in  numerous  works,  he  should  assume 
the  responsibility  of  the  situation  himself  and 
not  attempt  to  shift  it  to  the  contractor. 

It  is  a  wrong  system  to  start  with  to  attempt 
to  construct  a  masonry  dry  dock,  such  as  that 
contemplated  at  Charleston,  for  a  lump  sum 
compensation,  especially  if  there  are  involved 
such  uncertainties  as  those  which  the  Chief  of 
the  Bureau  of  Yards  and  Docks  describes  in  his 
specifications.  Compensation  for  such  work 
should  be  made  on  the  basis  of  unit  price  for 
all  the  different  classes  of  work  or  material  in- 
volved in  the  entire  construction.  This  leaves 
the  engineer  all  the  legitimate  freedom  which 
he  needs,  to  adapt  the  plans  and  specifications 
to  every  exigency  which  may  arise,  with  per- 
fect Justice  to  the  contractor  and  with  the 
greatest  economy  to  the  Navy  Department. 

If  the  responsible  engineer  is  qualified  to  per- 
form his  duties  his  estimate  based  upon  a 
schedule  of  unit  prices  may  be  made  to  repre- 
sent with  practical  accuracy  the  entire  cost 
of  the  work  far  more  nearly  than  any  lump  sum 
guess  based  upon  such  incomplete  and  defec- 
tive information  as  the  Charleston  specifica- 
tions seem  to  be  based  upon.  Changes  in  the 
details  of  plans  must  occasionally  be  made  In 
this  class  of  engineering  works,  but  they  should 
be  intelligently  and  fairly  provided  for,  so  as 
to  make  an  adequate  compensation  to  the  con- 
tractor for  any  extra  work  which  he  may  have 
to  perform,  or  possibly  the  reverse  adjustment, 
and  that  is  perfectly  consistent  under  proper 
plans  and  specifications  with  the  highest  degree 
of  economy  in  the  complete  execution  of  the 
work.  The  invitation  to  receive  proposals 
should  be  recalled,  exact  and  adequate  informa- 
tion should  be  completed,  then  the  plans  and 
specifications  should  be  so  revised  as  to  en- 
courage reasonable  bids  and  afford  efficient 
methods  of  contract  proceedings,  together  with 
fair  compensation  to  the  contractor. 

There  are  other  general  characteristics  of 
these  specifications  which  might  be  sharply 
criticised,  but  the  points  set  forth  illustrate 
clearly  their  general  character.  A  further 
criticism  of  some  of  the  technical  details  of  the 
specifications  will  be  made  in  a  succeeding 
Issue  of  The  Engineering  Record. 


A  Large  Power  Development  Project  recent- 
ly undertaken  to  furnish  light  and  power  la 
a  leading  Southern  city  has  an  aspect  as  In- 
structive as  a  fable  by  .aSsop.  The  river  has 
several  good  sites  for  a  station,  one  of  which 
a  local  promoter  has  been  keeping  before  the 
public.  Every  step  in  his  plans  has  been  ex- 
plained in  the  newspapers  for  the  admiration 
of  his  fellow  citizens.  But  one  of  them  was 
wicked,  organized  a  rival  company  and  began 
building  a  station  at  a  nearby  site  before  the 
promoter  found  he  was  undermined,  and  rea- 
lized too  late  that  silence  Is  golden. 
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The  Eighteen  Mile  Creek  Viaduct 


Bridge  No.  9  of  the  New  York,  Chicago  &  St. 
Louis  Railroad  crosses  Eighteen  Mile  Creek  on 
a  steel  viaduct  about  700  feet  long  and  nearly 
100  feet  in  maximum  height.  The  original 
structure  had  pin-connected  spans  which  carried 
one  track  of  the  New  York,  Chicago  &  St.  Louis 
-Railroad  and  one  track  of  the  Western  New 
York  &  Pennsylvania  Railway,  and  has  recently 
been  replaced  without  interrupting  traffic  on 
either  road,  by  a  plate  girder  viaduct  using  the 
old  masonry  piers  and  having  the  same  center 
line.  The  new  structure  comprises  seven  30- 
foot  towers  and  eight  60-foot  deck  plate-girder 
spans,  the  latter  proportioned  for  two  136-ton 
locomotives  followed  by  a  train  load  of  4,000 
pounds  per  lineal  foot  on  each  track,  and  for  a 
dead  load  of  1,200  pounds  per  lineal  foot,  quan- 
tities which  produce  a  maximum  moment  of 
1,575,000  pounds  and  an  end  shear  of  116,000 
pounds.  The  30-foot  spans  are  proportioned 
for  a  dead  load  of  900  pounds  per  lineal  foot 
and  develop  moments  and  shears  of  458,500  and 
69,750  pounds  respectively. 

Elach  tower  has  four  columns,  battered  about 
1  :  9  in  vertical  transverse  bents,  and  seated  on 
separate  masonry  piers  close  to  the  surface  of 
the  ground.  Four  of  the  towers  are  about  SI 
feet  and  one  is  about  79  feet  high  from  top  of 
pier  to  base  of  rail;  all  are  divided  into  three 
vertical  panels  by  horizontal  longitudinal  and 
transverse  struts  and  have  rigid  X-bracing  in 
every  panel.  The  other  two  towers  are  about 
25  feet  high  and  each  face  is  X-braced  in  a  sin- 
gle panel.  Each  tower  has  one  fixed  and  one 
sliding  seat  {or  a  60-foot  span,  and  the  masonry 
abutments,  about  690  feet  apart,  have  fixed  and 
sliding  girder  seats  at  the  opposite  ends  of  the 
viaduct 

In  the  tall  towers  the  maximum  column  com- 
pression is  380,900  pounds  and  the  correspond- 
ing section  is  four  6x4-inch  Z-bars  and  one  11"^ 
x%-inch  web  plate.  At  the  base  of  the  col- 
umn, the  web  and  side  plates  are  extended  to 
form  vertical  transverse  gusset  plates  which 
distribute  the  load  on  a  30x38-inch  base  plate 
resting  on  a  32x40-lnch  bed  plate  with  a  i/i-inch 
sheet  lead  filler  between  it  and  the  pier  top. 
The  %-inch  cap  plates  are  about  2  feet  wide 


ol  all  struts  and  diagonals  and  are  field-riveted 
to  them.  The  upper  longitudinal  connection 
plates  are  made  very  long  and  have  horizontal 
top  flange  angles  which  are  shop-riveted  to  the 
lower  flanges  of  the  30-foot  main  girders.  The 
transverse  struts  are  from  27  to  41  feet  long 
and  are  calculated  for  a  maximum  compression 
of  about  48,000  pounds.  They  are  supported  in 
the  middle  by  vertical  suspension  angles  from 
the  intersection  of  the  diagonals  in  the  X- 
bracing  of  the  panels  above.  The  transverse  X- 
braces  are  pairs  of  3i,4x3-inch  angles  and  the 
longitudinal  X-braces  have  I-shaped  cross-sec- 
tions made  with  double  pairs  of  4x3Vj-inch 
angles,  latticed.  In  all  panels,  one  diagonal  is 
cut  at  the  center  to  clear  the  other  one,  which 
is  continuous,  and  has  jaw  plates  shop-riveted 
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tended  column  web  plate  and  to  horizontal  shelf 
angles  on  the  upper  edges  of  the  connection 
plates  for  the  sway-brace  diagonals. 

The  transverse  girders  have  vertical  stifCen- 
ers  on  both  sides  of  the  web  in  the  planes  of 
the  inner  lines  of  the  longitudinal  girders.  Each 
stiCfener  is  a  pair  of  GxSVj-inch  angles  8  inches 
apart,  back  to  back,  with  their  narrow  flanges 
riveted  to  the  girder  web.  A  U-plate  12  inches 
wide  is  riveted  between  the  tops  of  the  stiffener 
angles  to  form  a  seat  flush  with  the  under  side 
of  the  top  flange  angle.  This  seat  projects  6 
inches  beyond  the  edge  of  the  flange  cover  plate 
and  is.  fiUered  up  flush  with  its  top  to  form  an 
extended  bearing  for  the  lower  flanges  of  the 
inner  longitudinal  girder,  which  has  a  12x30- 
inch  shoe  plate  seated  on  one  end  of  a  24x30- 
inch  bed  plate  across  the  top  of  the  flange  and 
fillers.  In  the  outside  stringers  the  shoe  plates 
about  20  and  38  inches  long  for  the  60-foot 
and  30-foot  girders  respectively,  and  have 
four  rows  of  rivets  outside  the  flange 
angles  engaging  the  bed  plates  at  the 
fixed  ends  and  corresponding  bolts 
through  slotted  holes  at  the  sliding  ends. 
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Tf,mporary  Tr^stle-s. 
Old  and  Now  Viaducts  and  T&mporary  Trea+1©, 
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transversely  and  3  feet  long,  and  have  holes  for 
40  field  rivets  connecting  them  to  the  bottom 
flanges  of  the  longitudinal  stringers.  The  col- 
umns are  spliced  at  the  bottom  of  the  upper 
story  with  two  llx%,  two  10x%,  and  four  Sy^x 
%-inch  plates,  shop-riveted  to  the  lower  sec- 
tions and  forming  jaws  which  are  field-riveted 
to  the  upper  sections. 

The  two  upper  transverse  horizontal  struts 
have  I-shaped  cross-sections  made  with  two 
pairs  of  3M!x3-inch  angles,  latticed.  All  other 
horizontal  struts  are  made  with  two  10-lnch 
channels,  latticed.  Pairs  of  rectangular  con- 
nection plates  with  the  comers  clipped  off  are 
shop-riveted  to  the  webs  and  flanges  of  the 
columns  and  form  jaws  which  engage  the  ends 


to  the  end  of  one  section  which  engage  and  are 
field-riveted  to  the  other  section  and  to  the  other 
diagonal. 

The  web  plates  are  not  continuous  in  the 
upper  sections  of  the  columns  but  are  cut  oft 
about  5  feet  below  the  cap  and  replaced  by 
plates  about  3  feet  wide  which  project  beyond 
the  inner  fianges  of  the  column  in  the  planes  of 
the  webs  of  the  transverse  girders  and  are 
spliced  to  them  with  two  cover  plates  with  four 
vertical  rows  of  rivets.  These  plates  form  jaws 
to  receive  the  girder  webs  and  have  one  row  of 
shop  rivets  in  the  column  plate  and  three  rows 
of  field  rivets,  thus  securing  sufficient  spring  to 
facilitate  field  assembling.  The  ends  of  the 
bottom  flange  angles  are  field-riveted  to  the  ex- 


A  clearance  of  1  inch  is  left  between  the  ends 
of  the  30-foot  and  60-foot  spans  at  the  expan- 
sion ends,  and  of  %  inch  at  the  fixed  ends,  and 
the  joints  between  the  top  flanges  are  covered 
by  short  top  plates  with  their  edges  bent  down 
vertically  to  engage  the  edges  of  the  flanges. 
The  pair  of  longitudinal  girders  on  each  side  of 
the  center  line  of  the  viaduct  are  connected  by 
vertical  transverse  sway-brace  frames  about  7 
feet  apart,  and  by  top  and  bottom  zig-zag  angles 
between  them  in  the  planes  of  the  top  and  bot- 
tom flanges.  The  pairs  of  stringers  are  con- 
nected together  across  the  center  line  of  the 
viaduct  at  every  second  panel,  by  single  trans- 
verse horizontal  angles  in  the  planes  of  the  top 
and  bottom  flanges  and  without  any  sway  brace 
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diagonals.  All  these  braces  are  single  3%x3- 
inch  angles. 

Preliminary  to  the  erection  of  the  new  struc- 
ture a  single-track  wooden  trestle  viaduct  was 
built  as  close  as  possible  to  the  old  viaduct,  and 
interlocking  with  it.  The  new  towers  were 
placed  between  the  old  ones  and  had  their  col- 
umns on  one  side  seated  on  the  center  line  of 
the  old  viaduct.  The  tower  tops  were  just  out- 
side the  tops  of  the  old  towers,  as  shown  in  the 
cross-section,  and  supported  lines  of  longitud- 
inal girders  borrowed  temporarily  from  the  new 
structure.  Traffic  was  abandoned  on  the  ad- 
jacent track  of  the  old  viaduct  while  the  tem- 
porary trestle  was  being  built  and  its  members 
and  the  girders  were  handled  at  track  level 
from  one  end  of  the  structure.  When  the  tem- 
porary trestle  was  completed  all  the  train  traf- 
fic was  diverted  to  it,  the  old  viaduct  was  dis- 
membered and  the  new  one  was  erected  by  an 
overhead  double  cantilever  traveler. 

The   traveler  was   of   peculiar   construction, 


channels  12  inches  apart  back  to  back.  It  was 
made  from  12-foot  lengths  of  old  stringer  chan- 
nels, shop-spliced  with  short  lengths  of  12-inch 
channels  riveted  across  the  joints,  inside,  back 
to  back  and  had  top  flange  cover  plates.  The 
channels  were  separated  and  stiffened  by  12- 
inch  lengths  of  vertical  12-inch  transverse  chan- 
nel diaphragms  with  their  flanges  riveted  to  the 
backs  of  the  main  channel  webs.  The  girder 
was  shipped  in  three  sections,  the  middle  one 
being  36  feet  long  and  reaching  across  the 
tower  bents  from  which  it  was  supported  by 
suspension  rods  to  the  cross  struts.  The  end 
sections  were  cantilever  arms  about  60  feet 
long  and  spliced  to  the  center  section  with  ver- 
tical and  horizontal  channels  as  shown  in  the 
detail. 

Each  cantilever  arm  was  supported  by  three 
adjustable  guy  rods  from  the  top  of  the  tower. 
The  lower  ends  of  the  guys  were  engaged  be- 
tween pairs  of  short  12-inch  channels  back  to 
back  with  their  webs  parallel  to  the  guy  and 


ing  above  the  upper  flange  of  the  girder.  At 
the  ends  they  converged  to  the  ends  of  the 
girder. 

Two  trolleys,  each  with  four  Inclined  wheels, 
ran  on  the  upper  surfaces  of  the  lower  flanges 
of  the  girder.  Each  trolley  was  provided  with 
a  shackle  from  which  an  ordinary  tackle  could 
be  suspended  for  handling  the  columns  and 
struts,  and  was  also  provided  with  a  pin  con- 
nection for  an  8-ton  triple  chain  hoist  with  a 
16-foot  lift.  These  trolleys  were  spaced  by  a 
15-foot  tie  and  used  with  the  hoists  to  handle 
the  60-foot  girders,  which  were  brought  on  cars 
under  the  rear  arm  of  the  traveler,  lifted  clear, 
traversed  to  the  end  of  the  forward  cantilever 
and  lowered  to  place.  The  trolleys  were  trav- 
ersed by  the  hoisting  engine  operating  a  tall 
rope  led  around  a  sheave  at  the  extremity  of  the 
cantilever  arm.  The  traveler  had  a  total  ca- 
pacity of  24,000  pounds  on  a  15-foot  wheel  base, 
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and  consisted  of  a  tower  about  38  feet  high 
which  supported  a  single  horizontal  trolley 
track  about  155  feet  long  over  all  and  18  feet 
above  the  viaduct  rails.  The  tower  consisted 
of  two  A-shaped  transverse  timber  bents  10  feet 
wide  at  the  base  and  mounted  on  a  pair  of 
triple  sills  32  feet  long  and  6  feet  apart  on  cen- 
ters. They  were  braced  transversely  by  cross 
pieces  and  longitudinally  by  diagonal  rods  and 
knee  braces.  The  ends  of  the  £ower  cantilev- 
ered  3  feet  beyond  each  of  the  four  double- 
flange  wheels  which  supported  it  on  the  stand- 
ard-gauge track,  and  its  sills  carried  floorbeams 
which  cantilevered  3  feet  beyond  them  on  one 
Bide  and  9  feet  on  the  other  side.  They  carried 
an  8x30-foot  floor  with  the  hoisting  engine  set 
on  it  outside  the  sill  and  counterbalanced  by  an 
18,000-pound  weight  on  the  short  ends  of  the 
floorbeams. 

The  overhead  trolley  track  consisted  of  a  sin- 
gle horizontal  girder  with  two  lines  of  12-inch 


their  flanges  riveted  obliquely  across  the  backs 
of  the  girder  channels.  Their  webs  were  bored 
to  receive  the  pins  in  the  ends  of  the  guy  rods. 
The  upper  ends  of  the  guy  rods  were  engaged 
by  pins  through  pedestals  riveted  to  pairs  of 
transverse  channels  shouldered  into  the  tops  of 
the  tower  bents.  The  pedestals  on  the  two 
bents  were  connected  by  an  I-shaped  tension 
strut  made  of  two  pairs  of  3x2Vi-in<h  angles 
latticed,  which  equalized  the  reactions  between 
the  two  sets  of  guys.  The  trolley  girder  was 
stiffened  transversely  by  trussing  in  a  hori- 
zontal plane.  Wooden  transverse  struts  were 
fitted  to  have  their  inner  ends  bear  against  the 
web  at  the  tower  bents  and  through  their  outer 
ends  horizontal  longitudinal  eye-bolts  were 
were  placed  to  engage  the  ends  of  tension  rods 
11  feet  apart,  parallel  with  the  girder  on  each 
side.  These  rods  were  pin-connected  to  the 
ends  of  spreader  struts  which  were  riveted  be- 
tween short  vertical  pairs  of  channels  project- 


or of  14,000  pounds  at  the  extremity  of  one  arm. 
When  in  use  for  heavy  loads  the  feet  of  the  in- 
clined posts  in  the  tower  bents  were  firmly 
wedged  against  blocking  and  were  lashed  se- 
curely to  the  completed  structure  to  provide 
anchorage  against  eccentric  loads. 

After  the  new  structure  was  completed  except 
the  track  nearest  the  temporary  viaduct,  the 
traffic  was  diverted  from  the  latter  to  the  new 
track  already  laid  and  the  girders  were  te- 
moved  from  their  temporary  position  on  top  of 
the  wooden  towers  and  set  in  their  permanent 
positions  in  the  new  structure,  thus  completing 
it  and  restoring  the  two  tracks  to  service  with- 
out having  stopped  any  trains.  In  changing 
the  last  set  of  girders  it  was  only  necessary  to 
reverse  the  process  of  erection.  The  girders 
were  lifted  by  hoists  on  the  forward  arm  of  the 
traveler,  run  back  to  the  end  of  the  rear  arm 
and  thence  lowered  to  cars  on  the  traveler  and 
material  track  underneath,  which  had  previous- 
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ly  served  for  the  train  trafBc.  The  cars  were 
run  back  on  land  and  unloaded  and  the  suc- 
ceeding girders  were  handled  in  the  same  man- 
ner. When  all  were  removed  from  the  old  tem- 
porary structure  the  traveler  advanced  to  the 
end  of  the  new  viaduct  alongside  the  completed 
track  and  receiving  the  girders  under  its  rear 
arm  lifted  and  passed  them  forward  and  low- 
ered them  to  their  final  position  in  the  regular 
way,  advancing  on  the  viaduct  to  the  end  of 
each  successive  span. 

The  viaduct  was  designed,  constructed  and 
erected  for  the  New  York,  Chicago  &  St.  Louis 
Railway  Company,  under  the  direction  of  Mr. 
E.  E.  Hart,  engineer,  by  the  King  Bridge  Com- 
pany, of  Cleveland,  in  accordance  with  the 
specifications  of  the  New  York,  Chicago  &  St. 
Louis  Railroad. 


'Tail,  Just  and  Reasonable  Water  Rates." 

A  few  weeks  ago  there  was  printed  in  this 
journal  a  digest  of  the  report  of  Mr.  Chester  B. 
Davis,  M.  Am.  Sec.  C.  E.,  which  was  adopted  at 
San  Antonio,  Tes.,  as  a  means  of  settling  a  con- 
troversy as  to  equitable  charges  for  water  sup- 
plied by  a  private  company.  A  controversy  of 
the  same  nature  is  now  taking  place  between 
the  officials  of  Memphis  and  the  Artesian  Water 
Company,  and,  in  half  of  the  latter  a  report 
has  just  been  prepared  by  Mr.  Thomas  T. 
Johnston,  which  is  full  of  interest.  The  follow- 
ing abstract  of  its  leading  features  has  accord- 
ingly been  prepared  and  is  here  presented  as  an 
ex  parte  statement  worthy  of  study  even  by 
advocates  of  the  municipal  control  of  all  pub- 
lic utility  services. 

The  basis  of  any  estimate  of  just  rates  must 
be  sought  primarily  in  the  amount  of  invest- 
ment, according  to  Mr.  Johnston.  This  item 
includes.  In  his  opinion,  the  cost  of  planning 
and  financing  the  enterprise,  the  preliminary 
legal  expenses,  the  cost  of  constniction  and, 
under  certain  circumstances,  depreciation  and 
renewals.  Whether  an  expenditure  be  classed 
as  an  investment  and  thus  included  in  the  capi- 
tal account  or  whether  it  be  termed  a  mainte- 
nance charge  makes  a  difference,  of  course, 
since,  if  it  is  charged  to  investment,  it  requires 
an  annual  sum  from  the  revenues,  while  if 
charged  to  maintenance  it  disappears.  But  no 
matter  what  it  is  called,  it  is  represented  in 
one  way  or  another  on  the  books  in  a  sum  to 
be  met  out  of  the  revenues.  It  should  be  added 
that  a  sinking  fund  provision  is  Impracticable 
in  Memphis  for  local  reasons. 

It  is  held  to  be  a  mistake  by  Mr.  Johnston 
not  to  include  the  amount  of  depreciation  or 
cost  of  renewals  In  the  investment  account. 
This  opinion,  commonly  held  in  England  but 
rarely  advocated  here,  he  explains  as  follows: 
"This  mistake  doubtless  is  a  consequence  of  not 
distinguishing  between  the  provisions  made  in 
annual  revenue  for  preserving  the  value  of  the 
plant  at  its  original  cost,  and  the  failure  to 
make  such  provisions  in  annual  revenue.  Every 
expense  incurred,  no  matter  what  Its  nature, 
must  go  to  Investment  account,  unless  that  ex- 
penditure Is  at  once  refunded,  and  must  remain 
In  the  investment  account,  with  accrued  com- 
pound Interest,  until  it  is  refunded.  Deprecia- 
tion or  renewals,  and  even  cost  of  construc- 
tion and  any  other  expense,  may  not  properly 
be  an  item  of  Investment  account  If  the  equiva- 
lent money  has  been  refunded  to  the  Investor. 
It  Is  proper  to  contemplate  that  if  the  Industry 
should  cease,  that  the  investor  should  have  re- 
turned to  him  in  the  end  every  dollar  of  outlay 
he  has  made,  and  meantime  he  should  have  had 
a  reasonable  Interest  on  the  money  and  proper 
compensation  for  his  services.  Of  course,  if 
in  the  interim  between  beginning  and  closing 
the  Industry  the  Investor  has  secured  a  revenue 


that  Is  unduly  large,  and  which  exceeds  'a 
reasonable  interest  on  investment  and  proper 
compensation  for  his  services,'  then  just  to 
such  extent  may  it  be  equitable  to  make  deduc- 
tions from  the  money  he  should  have  when  the 
industry  terminates." 

This  view  naturally  leads  to  the  following 
opinion  of  the  propriety  of  considering  obsolete 
portions  of  the  plant  in  determining  the  sum 
upon  which  the  rates  for  the  service  should  be 
based:  "It  is  questioned  sometimes  whether  the 
cost  of  'modifying  the  installation'  is  a  proper 
investment  charge.  For  instance,  a  pumping 
station  may  have  been  used  at  one  time  in  the 
history  of  the  plant,  and  was  the  best  that 
could  be  had  properly  for  the  service  at  the 
time.  Subsequent  events,  which  could  not 
have  been  certainly  anticipated,  or  which  were 
not  anticipated,  even  if  it  was  practicable,  may 
have  led  to  the  abandonment  of  said  pumping 
station.  It  seems  perfectly  clear  that  unless 
the  investor  had  been  fully  reimbursed  for  his 
investment  in  said  pumping  station,  the  cost 
of  the  pumping  station  must  stand  in  the  in- 
vestment account,  just  to  such  an  extent  as 
there  has  been  failure  to  reimburse.  It  is  clear 
that,  to  begin  with,  the  cost  of  the  pumping 
station  was  a  legitimate  investment  charge,  and 
must  have  been  so  considered  in  the  fixing  of 
'fair,  just  and  reasonable  rates.'  Its  abandon- 
ment was  not  anticipated,  so  that  the  rates  did 
not  include  any  item  for  reimbursing  the  in- 
vestor beyond  a  provision  of  sO  much  revenue 
as  would  maintain  the  pumping  station  to  a 
value  equal  to  that  which  it  had  when  new." 

In  the  matter  of  estimating  franchises,  the 
opinion  expressed  in  the  report  is  contrary  to 
that  sometimes  expressed  by  representatives  of 
water  companies  similarly  situated.  It  is 
clearly  stated  that  no  contract  or  franchise  can 
have  a  value  when  it  provides  for  fixing  the 
rates  on  a  "fair,  just  and  reasonable"  basis. 
It  has  been  common  to  consider  that  the  con- 
tract or  "franchise"  permitting  the  water  com- 
pany to  do  business,  has  a  value.  This  can 
not  be  true  when  suth  contracts  fix  the  rates  on 
a  "fair,  just  and  reasonable"  basis.  The  rates 
being  thus  fixed,  the  company  has  a  less  valua- 
ble privilege  than  it  would  have  in  buying  land 
or  engaging  in  any  other  industry.  The  con- 
tract or  franchise  would  or  might  hdve  value 
if  it  contained  no  limitations  as  to  rates,  or  if 
it  provided  for  rates  that  were  not  "fair,  just 
and  reasonable"  to  the  city.  Doubtless  in  some 
instances  when  it  has  been  said  that  the  fran- 
chise had  a  value,  something  else  has  been 
meant,  as  for  Instance,  the  "going  value." 

The  nature  of  "investment"  items  being  un- 
derstood, the  money  values  involved  becomes  a 
matter  of  evidence  as  to  the  facts,  both  as  to 
the  amount  of  money  invested  and  as  to  any 
reimbursement  therefor  that  may  in  one  way 
or  another  have  been  made. 

The  annual  charges  relate  to  interest  on  in- 
vestment and  sinking  fund,  when  there  is  one, 
operating  expenses,  maintenance,  and  the  com- 
pany's services. 

Operating  expenses  when  provided  for  by 
revenue — that  is,  when  they  do  not  go  into 
investment  aecount^ — comprise  generally  all  ex- 
penses which  do  not  result  in  a  physical  result, 
services  as  below  described  being  excepted. 
Salaries,  Insurance,  expendable  supplies  like 
fuel,  taxes  and  the  like,  are  Included. 

When  an  individual  or  company  promotes, 
plans  and  conceives  and  manages  an  industry 
to  the  end  of  developing  It  to  a  physical  and 
earning  existence,  it  is  proper  that  he  should 
be  compensated  in  money  or  stocks  or  bonds, 
and  that  the  consequent  expense  should  be 
charged  to  investment  account,  for  the  very 
good  reason  that  the  consequence  of  such  ser- 
vice Is  continuous,  and  does  not  cease  with  the 


performance  of  the  work.  Not  so,  however, 
with  the  fireman  in  the  boiler-room  the  conse- 
quence of  whose  labor  disappears  inside  of  a 
day.  The  value  of  service  of  this  kind  is  en- 
tirely similar  in  the  case  of  a  water  company, 
though  not  always  expressed  in  similar  lan- 
guage. In  valuating  a  water  supply  plant, 
either  for  its  sale  or  for  fixing  "fair,  just  and 
reasonable  rates"  it  has  been  said,  that  in  ad- 
dition to  the  value  of  the  physical  plant,  there 
should  be  added  a  "going  value."  This  "going 
value"  is  nothing  more  or  less  than  a  measure 
of  the  value  of  the  class  of  services  in  ques- 
tion. 

Services  of  the  individual  or  corporation,  as 
a  whole,  for  a  useful  purpose,  when  compensa- 
tion therefor  is  provided  for  in  revenue,  be- 
comes a  fixed  annual  charge.  That  Is,  com- 
pensation is  made  currently  instead  of  the  cost 
thereof  going  to  investment  account,  as  must 
necessarily  be  the  case  prior  to  the  revenues 
coming  into  existence.  The  services  are  of 
the  same  nature  as  already  referred  to,  viz.: 
The  service  of  promotion,  planning,  conceiving 
and  managing;  and  are  generally  of  the  latter 
kind. 

Compensation  for  service,  while  a  legitimate 
annual  charge,  is  not  usually  independently 
listed.  In  fact,  no  such  compensation  has  or- 
dinarily been  made  in  water  works  practice, 
and  has  only  been  recognized  in  some  cases 
where  a  sale  of  plant  has  been  made  to  a  city, 
and  on  such  occasions  courts  and  arbitration 
boards  have  recognized  it  under  the  name  of 
"going  value,"  or  under  the  erroneous  name  of 
value  of  franchise. 

Maintenance  includes  all  annual  expense  not 
already  referred  to,  for  which  provision  is  made 
in  the  current  revenues,  and  in  general  refers 
to  preserving,  by  repairs  and  renewals,  the 
physical  plant,  so  that  it  will  at  all  times  be 
as  valuable  as  when  new.  Quite  frequently  pro- 
vision is  made  in  the  revenues  for  but  a  part 
of  such  expense,  in  which  event  the  part  not 
provided  for  should  become  an  item  of  invest- 
ment account.  This  fact  is  often  overlooked, 
much  to  the  disadvantage  of  the  investor. 

Maintenance  nullifies  depreciation.  It  even 
improves  the  value  of  physical  installation  in 
some  instances,  in  which  event  the  increase  in 
value  should  not  be  a  factor  in  determining  in- 
terest on  investment,  nor  should  it  appear,  if 
at  any  time  it  is  desired  to  place  a  value  on 
the  industry.  If  the  value  of  such  improve- 
ment be  deducted  from  maintenance  expenses, 
provided  for  in  revenues,  of  course  said  value 
should  enter  into  investment  account  just  as 
any  other  item. 

The  revenues  should  be  equal  to  the  annual 
charges  as  above  described,  and  it  is  premised 
that  they  are  derived  from  a  "fair,  just  and 
reasonable  rate"  for  supplying  water  or  de- 
livering whatever  product  the  industry  may 
produce. 

This  "rate"  is  to  be  made  up  of  a  number  of 
distinctly  different  items,  each  of  which  may 
be  greater  or  less  according  to  what  the  gross 
revenue  is  to  be.  It  is,  therefore,  necessary  to 
determine  first  what  gross  revenue  per  year 
will  be  "fair,  just  and  reasonable."  It  has  al- 
ready been  shown  that  a  greater  or  less  por- 
tion of  the  expenditures  in  any  one  year  may 
go  into  investment  account,  according  to 
whether  or  not  they  are  provided  for  in  the 
revenues.  It  therefore  becomes  necessary  to 
determine  primarily  and  definitely  what  class 
or  proportion  of  the  expenditures  in  any  one 
year  it  Is  desired  or  practicable  to  provide  for 
in  the  revenues.  If  a  large  extension  of  the 
physical  installation  is  to  be  made,  then  it  may 
be  entirely  impracticable  to  provide  for  it  In 
the  revenue  for  Immediate  reimbursement,  and 
It  must  in  part  or  wholly  go  to  investment  ac- 
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count,  "and  stay  there  to  a  greater  or  less  de- 
gree according  to  any  reimbursement  that  may 
from  time  to  time  be  made. 

Good  business  policy  dictates  that  the  an- 
nual "revenue"  be  made  to  meet  the  "annual 
charges"  as  nearly  as  it  is  practicable  to  an- 
ticipate or  predetermine  them,  and  for  pur- 
poses of  discussion  it  will  be  assumed  that  no 
increase  of  investment  account  is  to  be  made 
except  for  additions  to  and  extensions  of  the 
physical  installations,  and,  further,  that  no  at- 
tempt is  to  be  made  to  diminish  the  existing 
investment  account  by  providing  a  sinking 
fund  or  otherwise  from  annual  revenues.  These 
premises  being  adopted,  it  becomes  evident 
that  the  question  involves  a  consideration  of 
the  past  as  well  as  the  future.  The  past  is 
involved  only  in  so  far  as  the  existing  invest- 
ment account  is  concerned.  The  future  is  in- 
volved in  relation  to  increase  of  investment 
account,  and  as  to  the  annual  charges  in  ad- 
dition to  interest  on  investment. 

The  existing  investment  account  which  in- 
volves the  past  is  the  present  value  of  the 
plant,  and  this  value  is  determinate  and  can  be 
represented  by  but  one  sum  of  money.  It  has 
been  sometimes  stated  that  the  value  of  the 
plant  may  be  one  thing  if  a  sale  or  purchase 
be  contemplated,  and  that  it  may  be  another 
thing  if  the  said  value  is  to  be  used  as  a  factor 
in  fixing  water  rates.  Manifestly,  such  a  state- 
ment is  incorrect.  The  investment  account, 
made  up  in  manner  and  form  as  hereinbefore 
stated,  is  the  present  value  of  the  plant,  and 
can  be  nothing  more  or  less.  Failure  to  per- 
ceive this  fact  has  led  to  erroneous  methods  of 
estimating  the  present  value  of  the  plant.  The 
present  value  of  the  plant  can  not  possibly  be 
determined  by  what  has  physical  existence  at 
the  present  time.  It  can  not  be  reasonably  de- 
termined by  a  simple  consideration  of  the  pres- 
ent market  values  of  the  materials  or  parts 
comprising  the  physical  installation.  A  value 
very  much  greater  or  very  much  less  than  the 
true  value  might  thus  be  ascertained. 

Neither  can  the  simple  market  values  of  the 
materials  or  parts  of  the  physical  installation 
at  any  time  in  the  past  be  taken  as  a  complete 
measure  of  the  present  value  of  the  plant.  And, 
further,  in  case  any  market  values,  past  or 
present,  may  be  a  measure  of  present  value, 
there  is  no  reason  for  deducting  from  such  mar- 
ket value  anything  on  account  of  depreciation, 
unless  the  revenues  of  the  past  have  reim- 
bursed the  investor  to  the  extent  of  such  esti- 
mated depreciation,  or  unless  the  revenues  of 
the  past  have  provided  a  sinking  fund  that  may 
be  used  to  renew  the  physical  installation  to 
such  an  extent  as  it  may  have  depreciated  in 
value. 

Services  rendered  in  the  past,  the  present 
evidence  of  which  are  not  in  physical  form,  and 
the  performance  of  which  can  be  discovered 
only  by  examining  past  records,  must  form  a 
part  of  the  present  value  of  the  plant. 

Finally,  all  of  the  elements  of  investment  ac- 
count as  hereinbefore  described,  must  be  con- 
sidered in  determining  present  value,  no  matter 
what  the  purpose  of  ascertaining  said  value 
may  be. 

The  present  value  of  the  plant  has  been 
agreed  upon  in  view  of  a  sale  to  the  city.  This 
does  not  necessarily  mean  that  the  sum  will 
be  the  total  cost  of  the  plant  to  the  city.  It 
may  be  that  the  water  rates  of  the  past  have 
not  been  sufiBcient  to  meet  all  proper  annual 
charges,  as  hitherto  defined,  and  consequently 
that  a  further  sum  would  be  needed  for  repairs 
and  renewals  in  order  to  bring  the  plant  up  to 
a  condition  of  permitting  the  best  economy  in 
operation.  This  is  no  fault  of  the  water  com- 
pany, if  it  be  the  case,  because  its  rates,  fixed 
by  contract,  will  not  have  been  sufficient  to 


permit  a  better  condition  of  things;  that  is,  the 
rates  have  not  been  "fair,  just  and  reasonable." 
In  other  words,  the  water  consumer  has  been 
profiting  unfairly  at  the  expense  of  the  proper 
value  of  the  plant,  and  in  all  fairness  he  should 
make  good  his  error.  Should  this  further  sum 
need  to  enter  into  consideration,  it  will  be  a 
good  item  of  investment  account,  and  may  be 
merged  with  other  investment  accounts  to  be 
involved  in  the  future. 

The  remaining  portions  of  the  report  are  of 
such  a  local  nature  that  it  is  unnecessary  to 
refer  to  them. 


Alternating-Current   Electric    Railway   Operation. 


An  important  innovation  in  power  distribu- 
tion and  application  for  interurban  electric  rail- 
way service  has  been  undertaken  by  the  Wash- 
ington, Baltimore  &  Annapolis  Railway  Com- 
pany, which  is  to  operate,  by  alternating  current 
apparatus  throughout,  a  40-mile  line  between 
Washington  and  Baltimore  with  a  15-mile 
branch  to  Annapolis.  The  equipment  will  be  the 
new  system  which  the  Westinghouse  Electric  & 
Manufacturing  Company  has  been  developing 
and  testing  during  several  years  back,  under  the 
supervision  of  Mr.  B.  G.  Lamme,  its  assistant 
chief  engineer.  In  the  ordinary  method  of  op- 
erating street  railways,  direct  current  is  fed 
to  the  trolley  line  for  the  car-motors.  For  city 
lines  and  densely  populated  districts,  the  cur- 
rent is  often  generated  as  direct  current,  but  for 
long  distance  inter-urban  roads  this  would  in- 
volve a  cost  of  copper  conductors  entirely  pro- 
hibitive. To  meet  the  latter  objection  a  system 
has  been  used  thus  far  in  this  country  involving 
the  generation  of  alternating  currents  at  high 
pressures  of  from  10,000  to  30,000  volts  and  the 
transmission  of  the  same  to  substations,  where 
by  means  of  transformers  and  rotary  converters, 
the  current  is  supplied  to  the  trolley  wire  as  di- 
rect current  as  the  usual  railway  voltage  from 
500  to  650  volts.  The  rotary  converters  substa- 
tion, however,  has  always  been  an  undesirable 
feature,  chiefly  on  account  of  the  cost  of  the  ap- 
paratus and  building  and  the  attendance  re- 
quired. The  plans  that  have  been  proposed  to  do 
away  with  this  feature  are  numerous. 

In  Europe  the  polyphase  induction  motor  has 
been  used  to  some  extent,  but  it  implies  the  use 
of  two  or  three  overhead  wires,  and,  moreover, 
the  characteristics  of  the  induction  motor  in  re- 
gard to  starting  and  average  efficiency  in  rail- 
way service  are  said  to  be  not  of  the  best.  Other 
systems  which  have  been  proposed  involve  the 
use  of  single-phase  motors  upon  the  cars,  driv- 
ing generators  which  in  turn  supply  power  to 
the  motors  on  the  axles.  However,  this  involves 
the  placing  of  a  substation  upon  the  ear  Itself, 
and  so  cannot  be  considered  a  great  improve- 
ment over  the  ordinary  alternating  and  direct 
current  system.  Details  regarding  the  new  sys- 
tem of  the  Westinghouse  Company  are  not  at 
hand,  but  its  use  is  expected  to  avoid  the  limita- 
tions of  the  induction  motor  and  the  disadvan- 
tages of  the  multiplicity  of  overhead  conductors 
as  well  as  the  great  cost  of  the  system  just 
described. 

For  the  road  which  is  now  being  constructed 
lietween  Washington  and  Baltimore,  single- 
phase,  alternating  current  will  be  generated  in 
a  133x203  foot  main  power  house  located  at 
Hyattsville,  by  three  1,500  kilowatt,  single- 
phase,  Westinghouse  generators,  delivering  cur- 
rent at  15,000  volts  and  driven  by  cross-com- 
pound condensing  Hamilton-Corliss  engines. 
This  station  is  of  more  than  average  size  and 
is  in  no  sense  experimental.  The  power  house 
will  be  built  of  brick  with  stone  and  concrete 
foundation,  and  will  contain  in  addition  two 
125-volt  direct  current  generators  to  be  used  as 
exciters  for  the  alternators  and  a  large  switch- 


board with  electrically  operated  oil  switches, 
circuit-breakers,  lightning  arresters,  etc.  Cur- 
rent will  be  distributed  from  the  power  house  at 
15,000  volts  to  transformer  stations  located  at 
suitable  intervals  along  the  line.  These  trans- 
former stations  will  contain  only  stationary 
transformers  with  the  necessary  switches  and 
fuses,  but  no  moving  machinery,  and  will  there- 
fore not  require  the  presence  of  an  attendant. 
From  these  stations  current  will  be  fed  to  the 
single  trolley  wire  at  1,000  volts.  The  pressure 
of  1,000  volts  which  has  been  adopted  for  the 
trolley  wire  is  not  a  necessary  part  of  the  sys- 
tem, as  a  much  higher  voltage  could  have  been 
used  if  it  had  been  deemed  advisable  by  the 
engineers  of  the  road. 

The  cars  will  probably  be  sixty  feet  In  length 
and  weigh  about  50  tons  each.  They  will  be 
supplied  with  Master  Car  Builders'  trucks  de- 
signed for  high  speed,  the  track  is  laid  with  80- 
pound  rails  and  It  is  expected  that  the  distance 
of  thirty-one  miles  will  be  made  in  45  minutes, 
including  stops.  The  cars  are  to  be  equipped 
with  four  motors,  each  of  100  horse-power,  and 
it  is  expected  that  a  normal  speed  of  40  or  45 
miles  can  be  attained,  and  a  speed  of  60  miles 
reached  when  necessary.  The  motor,  which  is 
the  novel  part  of  the  equipment  and  the  key 
to  the  entire  system,  is  a  variable  speed  motor 
having  characteristics  adapted  to  railway  ser- 
vice and  reported  to  be  equal  in  all  respects  to 
the  present  direct-current  railway  motor. 

It  is  to  be  remarked  that  this  latest  develop- 
ment in  electric  railroading  follows  in  a  path 
already  traced  by  electric  lighting.  The  first 
electric  lighting  systems  employed  direct  cur- 
rent at  low  voltage,  but  as  ihe  area  to  be  sup- 
plied increased,  this  involved  a  cost  of  copper 
cables.  To  meet  the  difficulty  alternating  cur- 
rent distribution  at  high  voltage  was  adopted, 
with  rotary  converter  substations  to  enable  the 
current  to  be  distributed  on  the  existing  mains 
as  direct  current.  However,  most  electric  power 
plants  now  being  installed  distribute  low  voltage 
alternating  current  directly  to  the  lamps  and 
motors,  thus  avoiding  the  expensive  rotary-con- 
verter substations. 

The  engineers  of  the  new  road  are  the  Cleve- 
land Construction  Company,  of  which  Mr.  Will 
Christy  is  president.  The  officers  of  the  Wash- 
ington, Baltimore  &  Annapolis  Railway  Com- 
pany are  Mr.  W.  H.  Lamprecht,  president,  and 
Mr.  Otto  Miller,  secretary,  both  of  Cleveland. 
The  directors  are  as  follows:  Messrs.  W.  H. 
Lamprecht,  P.  T.  Pomeroy,  P.  N.  Wilcox  and  Otto 
Miller,  all  of  Cleveland,  Mr.  Will  Christy,  of 
Akron,  Mr.  James  Christy,  Jr.,  of  Washington, 
and  Mr.  W.  L.  Marbury  of  Baltimore,  Md.  It  is 
also  stated  that  Messrs.  Henry  Everett,  B.  W. 
Moore  and  W.  J.  Mandelbaum  &  Company  of 
Cleveland,  are  largely  interested  in  the  enter- 
prise. 


The  New  Ash  Carts  used  by  the  Street  Clean- 
ing Department  of  New  York  are  required  to 
conform  to  the  following  specifications:  The 
body  is  to  be  a  sanitary  one  without  tailboard, 
and  Is  to  be  of  %-inch  steel,  fastened  with  %- 
inch  rivets,  and  have  I%xl%x3/16-Inch  angle 
iron  about  the  sides  and  front  at  the  top  and  a 
%x3-inch  stiffener  on  the  rear  edge.  The  cart 
body  is  to  hold  1%  cubic  yards  level  full.  The 
cart  body  rests  on  trunnions,  housed  in  trunnion 
beds  on  top  of  semi-elliptic  springs  mounted 
over  the  cart  booms.  These  springs  are  to  be 
32  inches  over  all  and  have  8  leaves  of  2%xi4- 
inch  steel  each.  There  is  to  be  a  seat  board  on 
top  of  body,  and  the  booms,  which  are  to  be 
of  first  quality  oak,  are  to  have  managers  at- 
tached. The  axle  is  to  be  2^  inches  square. 
Wheels  are  to  be  Archibald  make  4  feet  6 
inches  diameter,  and  have  2i4-lnch  spokes  and 
3x%-inch  round  edge  tires. 


270 


THE   ENGINEERING   RECORD. 


Vol.  46,  No.  12. 


Notes  on  Irrigation  Engineering. 

Extracts  from  testimony   by  Klwood    Mead  before   the 

V.  S.   Industrial   Commission. 


Losses  of  Water  by  Seepage. — In  all  of  the 
West  except  southern  California  irrigation 
ditches  and  canals  are  unlined.  The  soil  over 
which  the  water  passes  is  expected  to  retain  it 
in  its  channel;  but  there  are  cases  where  it  fails 
to  do  this  and  the  losses  from  seepage  and  per- 
colation are  excessive.  Where  canals  cross 
strata  of  coarse  gravel,  or  where  there  are  gyp- 
sum deposits,  the  losses  from  this  cause  are 
very  great.  In  one  instance  the  measurements 
of  the  Irrigation  Investigation  of  the  Agricul- 
tural Department  showed  a  loss  in  a  canal  of 
75  per  cent  of  its  entire  supply  in  a  distance  01 
less  than  a  mile.  The  following,  taken  from  the 
report  of  these  investigations  for  1899,  shows 
the  extent  and  character  of  these  losses  over  a 
widely  distributed  area: 

In  practice  the  losses  in  canals  from  percola- 
tion, leakage  of  flumes,  evaporation,  etc.,  are  an 
important  factor  in  fixing  the  average  duty  of 
water  from  a  river  or  an  extensive  canal  system. 
To  determine  this  average  duty  the  volume 
should  be  measured  at  the  headgate,  and  the 
acres  it  irrigates  is  the  duty  which  canal  man- 
agers have  to  consider  in  determining  the  area 
their  works  will  irrigate.  This  duty  is  much 
lower  than  that  obtained  by  measurements 
made  on  laterals  or  at  the  margins  of  the  fields 
where  used,  the  influence  of  the  losses  between 
the  headgate  and  the  heads  of  laterals  being 
greater  than  has  usually  been  supposed.  Where 
canals  cross  gravel  beds  or  gypsum  deposits  the 
results  closely  resemble  trying  to  carry  water 
in  a  sieve.  The  following  table  gives  the  num- 
ber of  acre-feet  used  in  the  irrigation  of  an 
acre  of  land  where  the  measurements  were  made 
at  the  canal  headgates,  and  iuchide  the  loss 
from  seepage  and  evaporation: 

Duty   of  Water  when  Losses  in   Main  Canals  are   In- 
eiuded. 
Name  of  Canal.                            .\crefeet. 

Pecos  Canal,  New  Mexico 6.61 

Mesa  Canal,  Arizona 'd.Hl 

Butler  Ultch,  Utah 6.24 

Brown  and  Sauford  Ditch,  Utah 5.32 

Upper  Canal,  Utah 6.au 

Amity  Canal,  Colorado 4.U2 

Bust  Lateral,  Idaho 5.U6 

Average    5.47 

A  comparison  of  the  duties  in  the  above  table 
with  those  obtained  when  the  waier  was  meas- 
ured where  used  will  show  that  more  than  twice 
as  many  acre-feet  were  required  where  the 
water  was  measured  at  the  headgate  as  where 
measured  at  the  place  of  use;  or,  in  other  words, 
the  losses  in  the  canals  from  seepage  and  evap- 
oration amount  to  more  than  one-half  the  en- 
tire supply.  This  is  in  acccord  with  many  of 
the  measurements  made  on  irrigation  canals  in 
India.  Among  those  recorded  in  Buckley's  Irri- 
gation Works  in  India  is  one  which  shows  that 
the  irrigation  of  wheat  under  the  Jamda  Canal, 
In  Bombay,  required  5.6  acre-feet  of  water  for 
each  acre  irrigated  where  the  water  was  meas- 
ured at  the  head  of  the  canal,  but  where  the 
water  was  measured  at  the  place  of  use  it  re- 
quired, in  two  experiments,  only  2.1  acre-feet 
and  1.4  acre-feet  to  irrigate  an  acre,  the  loss  in 
the  canal  being  more  than  50  per  cent.  On  the 
Hathmati  Canal,  in  the  same  country,  the  loss 
from  the  seepage  anft  evaporation  was  50  per 
cent.  These  losses  in  transit  are  much  heavier 
than  is  the  rule  on  the  older  canals  of  India, 
and  are  doubtless  more  general  than  they  will 
be  in  this  country  when  the  banks  of  canals  are 
older  and  when  they  are  operated  with  greater 
regard  for  economy. 

The  report  of  Mr.  Reed  shows  that  47.7  per 
cent,  of  the  water  turned  in  at  the  head  of  the 
Pecos  Canal  reached  the  consumers,  while  52  3 
per  cent,  was  lost  through  seepage  and  evapor- 
ation.   The  causes  of  this  loss  are  explained  to 


be  the  checking  of  the  velocity  in  the  canal  by 
dams  in  order  to  throw  water  on  ground  too 
high  to  be  irrigated  without  this,  certain  de- 
fects in  construction,  and  the  nature  of  the  soil 
in  which  the  canal  is  built.  The  canal  has  a 
bank  on  one  side  only.  This  has  produced  stag- 
nant lakes  and  pools  on  the  upper  side  wherever 
the  canal  crosses  ravines,  or  where  the  ground 
on  the  upper  side  is  so  low  that  the  water  over- 
flows it  when  the  canal  is  filled.  Mr.  Reed's  re- 
port also  shows  the  variation  in  rate  of  seepage 
due  to  the  character  of  the  soil,  three-fourths  of 
the  water  entering  one  section  of  the  canal  1  mile 
long  being  lost.  'I'o  his  summary  of  the  causes 
of  the  great  loss  of  water  there  may  be  added 
the  fact  that  the  water  used  in  this  canal  is 
taken  from  the  reservoirs.  Its  temperature  is 
already  above  that  of  most  mountain  streams, 
which  facilitates  alike  its  rapid  filtration  and 
evaporation.  It  is  perfectly  clear,  owing  to  the 
fact  that  all  of  the  sediment  carried  by  the  river 
is  deposited  in  the  reservoirs.  This  canal  af- 
fords an  illustration  of  a  lower  duty  on  a  par- 
ticular farm,  measuring  the  water  at  its  margin, 
than  the  average  under  the  main  canal,  measur- 
ing the  water  near  the  headgates.  Mr.  Reed 
points  out  the  causes  for  this,  and  shows  that  it 
does  not  illustrate  the  necessities  of  irrigation, 
but  the  possibilities  of  waste  under  encourag- 
ing conditions. 

The  water  taken  into  the  Mesa  Canal  during 
the  four  years  that  measurements  have  beeii 
made  has  varied  from  enough  to  cover  land  to 
a  depth  of  5.9  feet  in  1896  to  3.8  feet  in  1899.  A 
measurement  was  made  in  1899  of  the  water 
used  on  a  farm  where  the  land  had  not  before 
been  irrigated,  and  where  more  than  the  aver- 
age amount  of  water  was  required.  Owing  to 
the  fact  that  rotation  was  practiced  on  the  lat- 
eral leading  to  this  farm,  it  is  impossible  to  de- 
termine the  exact  quantity  lost  in  passing 
through  it,  but  the  water  delivered  at  its  head 
for  this  farm  would  have  covered  the  land  to  a 
depth  of  only  2.8  feet.  The  difference  between 
the  average  depth  under  the  main  canal  and  the 
depth  of  water  used  on  this  farm  was  just  1 
foot,  or  a  difference  in  quantity  of  1  acre-foot 
per  acre  irrigated.  Mr.  Code  estimates  that  this 
difference  would  have  been  much  larger  if  the 
loss  in  transit  through  the  lateral  had  been  de- 
termined. As  it  is,  this  shows  a  loss  of  over  25 
per  cent. 

The  construction  of  the  Gage  Canal  is  such 
as  to  make  losses  through  seepage  practically 
nothing,  owing  to  the  canal  being  cemented.  The 
loss  from  evaporation  is  also  small,  because  the 
canal  is  deep  and  narrow  and  has  throughout 
its  length  a  uniform  cross  section,  with  no  pools 
of  still  water  on  the  upper  side.  As  compared 
to  losses  varying  from  25  to  75  per  cent,  shown 
in  other  canals,  the  loss  of  only  6  per  cent,  in 
this  canal  has  great  significance.  The  water 
turned  into  the  head  would  have  served  to  cover 
the  land  irrigated  to  a  depth  of  2.24  feet,  while 
the  mean  depth  for  the  water  delivered  to  irri- 
gators' laterals  was  2.11  feet,  a  loss  of  only 
0.13  of  an  acre-foot  per  acre  irrigated.  Canals 
can  only  be  cemented  on  earth,  as  is  done  in 
California,  in  localities  where  frosts  in  winter 
are  not  severe.  There  are  other  remedial  meas- 
ures which  can  be  employed  in  other  sections 
which  will,  no  doubt,  be  largely  adopted  when 
the  extent  of  the  loss  from  this  source  is  more 
generally  realized.  Dumping  clay  into  the  canal 
and  causing  it  to  be  distributed  by  agitating  the 
water  has  been  tried  with  good  results  on  some 
Nebraska  ditches. 

The  report  of  the  careful  and  interesting  in- 
vestigations of  Professor  Fortier  at  the  Mon- 
tana Agricultural  Experiment  Station  shows 
that  in  Middle  Creek  Canal  nearly  22  per  cent, 
of  the  total  flow  was  lost  in  seepage  in  the  first 
4  miles,  while  the  probable  loss  in  the  entire 
canal  was  35  per  cent.    The  conclusions  of  Pro- 


fessor Fortier  are  in  accord  with  those  of  other 
observers  as  to  both  the  evils  resulting  from  this 
loss  and  the  methods  by  which  it  may  be  re- 
duced. 

The  water  taken  into  Logan  and  Richmond 
Canal  would  cover  the  entire  area  it  irrigates 
to  a  depth  of  3.59  feet.  The  water  actually  used 
on  the  Cronquist  farm  would  have  covered  it 
to  a  depth  of  only  2.6  feet,  the  difference  be- 
tween the  average  duty  under  the  canal  and  the 
measured  duty  on  one  farm  under  it  being  near- 
ly 1  acre-foot  of  water  for  each  acre  irrigated, 
or  a  difference  of  about  28  per  cent.  It  is  be- 
lieved that  this  can  be  fairly  taken  as  the  loss 
resulting  from  the  seepage  and  evaporation  in 
carriage. 

The  water  entering  the  headgate  of  the  Amity 
Canal  in  Colorado  would  have  served  to  cover 
all  the  land  irrigated  to  a  depth  of  4.92  feet. 
The  water  delivered  from  the  Biles  Lateral 
would  have  covered  the  land  under  that  lateral 
to  a  depth  of  only  1.82  feet.  The  difference  be 
tween  the  average  duty  under  the  canal  and 
the  special  duty  under  one  lateral  is  G3  per  cent. 
This  seems  to  indicate  that  more  than  one-half 
of  the  water  taken  from  the  river  disappears 
before  it  reaches  the  place  of  use.  An  examin- 
ation of  the  map  of  the  Amity  Canal  will  show 
the  reason  for  this  excessive  loss.  The  canal  is 
a  large,  long  one  and  much  of  the  time  last  sea- 
son was  only  partly  filled.  More  than  one-half 
of  the  time  the  water  flowing  through  it  was 
spread  out  in  a  broad,  thin  sheet,  which  reduced 
its  velocity  and  gave  abundant  opportunity  for 
the  continuous  sunshine  to  raise  the  tempera- 
ture. This  increase  in  temperature  facilitated 
both  its  disappearance  in  the  air  and  its  filtra- 
tion through  the  soil.  Mr.  Berry's  report  shows 
that  the  season  of  1899  was  unusually  windy, 
making  evaporation  greater  than  usual. 

Enough  water  was  taken  into  Canal  No.  2  at 
Wheatland,  Wyo.,  to  have  covered  all  the  land 
irrigated  to  a  depth  of  2.53  feet,  while  only 
enough  water  was  delivered  through  the  J  lat- 
eial  of  that  canal  to  cover  the  two  fields  on 
which  the  water  used  in  irrigation  was  meas- 
ured to  a  depth  respectively  of  0.7  and  1.55,  the 
apparent  loss  in  the  canal  being  one-half  the 
water  entering  it.  In  this  case  this  high  rate 
of  loss  is  what  might  have  been  expected.  The 
canal  is  long.  It  traverses  a  steep  hillside  slope 
for  two  miles,  in  which  distance  the  loss  under 
the  lower  bank  is  excessive.  In  many  places 
the  bottom  is  gravel,  through  which  water  es- 
capes freely. 

In  order  to  more  carefully  study  the  varia- 
tions in  these  losses,  arrangements  were  made 
early  last  season  by  Frank  C.  Kelsey,  city  engi- 
neer of  Salt  Lake  City,  Utah,  to  measure  the 
seepage  loss  from  the  Jordan  and  Salt  Lake 
Canal  from  the  Jordan  River.  This  canal  is  29 
miles  long,  with  a  bottom  width  of  20  feet.  It 
originally  had  a  grade  of  2  feet  per  mile,  but 
when  measured  was  in  bad  condition,  with  a 
flow  of  30  cubic  feet  per  second  at  the  head.  The 
loss  in  29  miles  was  45  per  cent. 

The  losses  from  seepage  in  new  canals  are 
excessive.  For  the  past  six  months  500  inches 
of  water  have  been  flowing  in  at  the  head  of  a 
10-mile  lateral  built  at  Billings,  Mont.,  in  1899, 
but  as  yet  not  a  drop  has  reached  the  lower  end. 
On  a  canal  built  in  Salt  River  Valley.  Wyom- 
ing, there  was  a  loss,  in  189G,  of  10  cubic  feet 
per  second  in  a  distance  of  100  feet,  which  con- 
tinued for  several  weeks  with  no  apparent  pros- 
pect of  the  loss  diminishing.  This  was  about 
one-third  of  the  canal's  flow.  The  canal  was 
then  abandoned.  The  canals  which  take  water 
from  the  North  Platte  River  are  all  subject  to 
excessive  losses  when  first  built,  because  of  the 
sandy  soil  through  wliich  they  must  pass.  In 
high  wa.ter.  however,  this  river  is  heavily 
charged  with  a  white  clay,  due  to  the  erosion  of 
its  banks.    When  this  is  deposited  on  the  sides 
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and  bottom  of  ditches  it  forms  a  coating  only 
leSs  impervious  than  cement,  and  after  a  few 
weeks'  operation  during  high  water  seepage 
losses  always  show  great  diminution. 

Mr.  Code  reports  that  the  water  of  Salt  River, 
Arizona,  contains  a  cementing  material  which 
in  time  renders  its  banks  almost  water-tight, 
so  long  as  they  remain  undisturbed.  This  has 
not  heretofore  been  possible  on  the  Mesa  Canal, 
because  It  has  been  undergoing  constant  repairs 
and  improvements. 

Filling  of  Canals  by  Silt. — The  canals  taken 
out  of  the  lower  portion  of  those  streams  run- 
ning out  on  the  plains  are  more  or  less  troubled 
by  the  moving  sands  in  the  bottom  of  the 
stream,  that  tend  to  fill  them  up;  and  all  canals 
that  are  taken  out  of  rivers  that  carry  consid- 
erable quantities  of  mud  in  high  waters  have  to 
be  cleaned  out  every  year.  The  deposits  of  mud 
can  be  handled  as  a  rule  without  any  excessive 
expense,  but  in  streams  like  the  North  and 
South  Platte  and  the  lower  part  of  the  Arkansas 
the  sand  question  is  quite  troublesome;  and  on 
the  lower  part  of  the  Rio  Grande  the  question 
of  mud  becomes  an  important  factor.  The  red 
rise  in  the  Rio  Grande  occurs  when  there  are 
torrential  rains  along  certain  portions  of  the 
river  where  there  is  a  red  soil,  and  enormous 
volumes  of  mud  are  washed  down  in  the  river. 
Samples  of  the  stream  taken  at  that  time  have 
shown  as  high  as  17  per  cent,  of  solid  matter. 
All  the  ditches  have  to  be  closed  during  the 
time  of  the  red  rise  because  they  would  imme- 
diately fill  up. 

At  Las  Cruces,  N.  Mex.,  is  one  of  the  oldest 
ditches,  if  not  the  oldest  ditch,  in  the  United 
States.  That  ditch  was  formerly  a  channel  cut 
below  the  surface  of  the  ground.  Now  it  is 
raised  4  or  5  feet  above  the  surface  of  the 
ground.  As  the  mud  which  was  carried  into  the 
ditch  was  cleaned  out  each  year  it  was  thrown 
on  the  banks;  and  when  the  banks  became  so 
high  as  to  be  troublesome  they  simply  let  the 
mud  fill  up  a  foot  or  so  in  the  bottom.  In  time 
the  ditch  got  above  the  stream,  and  they  had 
to  move  tne  head  farther  upstream.  In  the  per- 
iod of  operation  of  that  canal  the  head  has  been 
moved  upstream  3  or  4  miles  from  the  original 
location.  Not  only  that,  but  since  the  time  the 
irrigation  began  the  level  of  the  soil  on  which 
the  water  and  mud  has  been  spread  has  been 
raised  from  a  few  inches  to  2  feet — higher,  of 
course,  nearer  the  ditch,  and  becoming  thinner 
and  thinner  as  you  recede  from  it.  The  Rio 
Grande  at  El  Paso  has  filled  up  its  channel  from 
this  cause  until  the  river  itself  is  higher  than 
some  of  the  streets  of  either  El  Paso  or  Juarez. 

Filling  of  Reservoirs  by  Silt. — A  great  many 
streams  are  torrential  in  character,  carrying  an 
immense  flow  of  water  and  then  running  down 
to  nothing.  You  must  store  these  streams  in  or- 
der to  make  much  use  of  their  waters,  and  the 
problem  of  storage  is  a  complicated  one.  It  in- 
volves the  question  of  the  sediment  in  these 
Southern  streams — the  silt.  It  is  disastrous  to 
build  a  reservoir  in  the  channel  of  a  river,  and, 
when  you  have  a  large  investment  in  houses  and 
people  settled  there,  to  have  it  filled  up  and 
necessitate  these  settlers  moving  out.  It  is  sim- 
ply a  waste  of  energy  and  a  waste  of  money. 
That  is  a  question  that  the  Department  of  Agri- 
culture is  studying,  and  arrangements  have  been 
made  with  the  agricultural  college  of  Texas  to 
gather  samples  from  these  streams  and  see  what 
would  be  the  probable  result  of  letting  the  mud 
they  carry  deposit  on  the  soil. 

The  total  evaporation  from  the  water  service 
in  the  West  ranges  from  3  to  6  Inches  per 
month.  Where  the  waters  of  the  river  itself  are 
heavily  charged  with  alkaline  salts  this  evapor- 
ation will  so  concentrate  them  as  to  make  it  in- 
jurious; but  there  are  very  few  instances  of  that 
kind.  The  only  one  that  I  know  of  personally 
Is  the  Pecos  River,  and  I  think  that  action  only 


occurred  in  one  season.  I  do  not  think  that 
would  be  a  very  important  question.  The  streams 
carry  so  little  aikali  in  the  portion  of  the  coun- 
try where  the  water  is  stored  that  the  accumu- 
lation would  not  amount  to  much.  Than  ine 
water  is  discharged  every  year  and  there  is  no 
cumulative  action.  It  is  only  the  concentration 
that  would  take  place  in  a  single  season. 


Unit  Costs  of  Work  m  Progress. 


At  the  last  convention  of  the  American  So- 
ciety of  Civil  Engineers  there  was  an  important 
discussion  on  the  possibility  and  desirability  of 
keeping  accounts  of  cost  of  work  in  such  a 
manner  as  to  ascertain  the  unit  costs  on  each 
class.  The  importance  of  such  a  system  of  ac- 
counting to  the  engineer  and  contractor  cannot 
be  overestimated,  and  the  full  text  of  the  dis- 
cussion is  accordingly  reprinted  from  the  "Pro- 
ceedings" of  the  Society  for  August,  page  546. 
The  discussion  was  opened  by  a  short  paper  by 
Mr.  Samuel  Whinery,  as  follows: 

Two  questions  are  embraced  in  this  topic: 
The  first  relates  to  the  possibility  and  the  sec- 
ond to  the  desirability  of  account-keeping  in- 
tended to  disclose  the  unit  cost  of  work. 

The  first  of  these  questions  has  been  practi- 
cally answered  by  actual  experience.  Except 
possibly  in  some  cases  where  abnormal  condi- 
tions prevail,  it  is  entirely  possible  to  keep  ac- 
counts which  will  show  correctly  the  unit  cost 
of  any  work,  whether  that  work  be  in  the  na- 
ture of  surveys  or  other  preparatory  opera- 
tions, or  of  the  construction  of  engineering 
structures  or  of  manufacturing.  Such  accounts 
are  now,  not  only  common,  but  almost  univer- 
sal, in  all  well  managed  enterprises.  Like  all 
other  forms  of  accounting,  the  value  of  the  re- 
sults attained  will  depend  upon  the  adequate- 
ness  of  the  general  plan  and  details  of  the 
scheme  of  accounts  adopted,  the  fidelity  and  ac- 
curacy with  which  the  original  records  are 
made,  and  the  ability  and  skill  with  which 
these  records  are  compiled  and  deductions 
made  therefrom. 

Each  of  these  three  subdivisions  of  the  work 
is  of  equal  importance,  and  if  either  is  defec- 
tive, or  neglected,  the  results  attained  will  be 
unsatisfactory  or  entirely  worthless.  To  de- 
vise a  schenie  for  a  cost-keeping  account,  with 
all  its  necessary  details,  and  to  prepare  full 
instructions  for  its  operation,  is  by  no  means  a 
simple  thing,  requiring  as  it  does  a  very  Inti- 
mate knowledge  of  the  method  of  conducting 
the  particular  kind  of  work  on  hand.  The  dif- 
ficulty increases  with  the  complexity  of  the 
work  and  the  number  of  unit  cost  items  it  is 
considered  necessary  to  ascertain.  It  is  only 
after  one  has  had  an  extensive  experience  on 
similar  work  that  one  can  frame  a  scheme 
that  will  be  workable  and  efllclent.  It  must  be 
simple  and  easily  understood ;  otherwise  the  em- 
ployees who  must  be  depended  upon  to  make 
the  original  records  will  get  them  hopelessly 
confused ;  or  a  disproportionate  amount  of  time 
and  labor  will  be  consumed  in  making  them. 
It  must  be  explicit  In  its  details  and  instruc- 
tions, for  the  same  reason,  and  it  should  be  so 
comprehensive  as  to  disclose  where  every  item 
of  money  or  labor  has  been  expended.  But 
however  perfect  a  cost-keeping  scheme  may  be 
devised,  it  will  prove  worse  than  useless  if  not 
intelligently  and  implicitly  adhered  to  by  those 
whose  duty  it  is  to  make  the  original  entries 
or  records.  Every  cent  expended  upon  the 
work,  whether  in  the  form  of  cash  or  labor, 
must  be  accounted  for  and  charged  to  its  ap- 
propriate item.  This  sounds  simple  enough, 
but  only  those  who  have  had  exasperating  ex- 
perience with  the  stupid  or  negligent  employee 
can  appreciate  how  difiicult  it  is  to  have  these 
original  records  properly  made.     Assuming  a 


good  system  of  accounts  and  accurate  original 
records,  their  value  will  depend  upon  the 
care  and  fidelity  with  which  the  original  in. 
formation  is  compiled  and  made  available  for 
use.  In  the  press  of  other  office  duties  this  part 
of  the  work  is  often  neglected  or  postponed 
until  such  a  mass  of  it  accumulates  that  it  is 
then  abandoned,  or  it  gets  into  such  a  state  of 
confusion  that  it  is  difiicult  or  impossible  to 
disentangle  and  tabulate  it,  and  it  is  then 
thrown  aside  as  worthless,  with  the  statement 
that  the  problem  of  determining  unit  cost  is 
hopeless. 

It  may  be  confidently  asserted  that,  with  the 
same  amount  of  care  and  accounting  skill  nec- 
essary and  usual  in  a  first-class  mercantile 
establishment,  it  is  possible  to  determine  with 
accuracy  the  unit  cost  of  any  engineering 
work. 

A  knowledge  of  the  unit  cost  of  work  is  of 
value  in  many  ways,  and  accounts  which  en- 
able us  to  ascertain  it  are  therefore  desirable. 
To  the  engineer  engaged  in  designing  modern 
work  the  important  problem  is  how  to  accom- 
plish the  object  sought  with  the  least  expen- 
diture of  money.  Other  things  being  equal, 
that  particular  detail  will  be  used  which  is  the 
cheapest.  In  order  to  determine  which  is  the 
cheaper  of  two  details  the  unit  cost  of  each 
must  be  known.  The  engineer,  therefore,  finds 
it  important  to  accumulate  the  largest  possible 
fund  of  cost  prices.  To  the  contractor  or  the 
manufacturer  the  question  of  desirability  is 
synonymous  with  the  question  "will  it  pay," 
-and  among  the  more  enterprising  and  intelli- 
gent there  can  be  but  one  answer.  The  ques- 
tion of  success  or  failure  in  these  times  of 
sharp  competition  and  low  prices  may  depend 
upon  the  accuracy  with  which  cost  has  been 
estimated,  and  this  again  will  depend  upon  the 
knowledge  of  unit  cost  under  the  conditions 
that  are  to  be  met.  These  conditions  vary 
greatly  upon  different  pieces  of  work,  and  in 
different  localities,  and  the  estimator  needs  the 
accumulated  knowledge  that  comes  from  habit- 
ual cost-keeping.  It  is  important,  therefore, 
that  this  branch  of  accounting  should  never 
be  neglected  on  engineering  work.  Further- 
more, it  is  important  during  the  progress  of 
any  extensive  work.  The  contractor  or  the 
manufacturer  who  has  before  him  at  the  end 
of  each  week  the  unit  cost  of  his  work  during 
that  week  can  know  whether  it  is  being  done 
with  proper  economy,  and,  if  it  is  not,  he  can 
ascertain  the  cause  and  apply  the  remedy  at 
once,  and  thus  prevent  accumulated  losses. 
Accurate  accounts  will  often  disclose  defective 
management  which  may  not  be  detected  by 
personal  observation  during  the  progress  of 
work. 

Mr.  Charles  S.  Churchill  stated  that  inas- 
much as  engineering  is  the  power  of  producing 
the  greatest  and  most  permanent  results  for  the 
least  ultimate  cost,  even  the  intimation  that 
actual  and  detailed  costs  cannot  be  determined 
and  kept  is  a  stroke  against  the  foundation  of 
the  profession.  The  keeping  of  and  knowledge  of 
these  detailed  costs  and  ultimate  values  really 
constitute  the  greatest  care  of  the  successful 
engineer,  and  the  proper  use  of  this  informa- 
tion is  of  almost  equal  importance. 

To  be  told  that  a  certain  piece  of  first-class 
ashlar  masonry  cost  $6.50  per  cubic  yard  may 
attract  attention;  but  this  fact  is  not  of  much 
value  unless  we  know,  further,  how  this  cost 
is  made  up,  as  it  consists  of  the  price  of  the 
stone  delivered  at  $2.35,  and  labor  on  the  same, 
with  other  materials,  aggregating  $4.15.  But 
we  are  still  not  at  the  bottom,  because  the  cost 
of  cutting  different  stones  varies,  and  the  other 
materials  also  vary  in  cost.  Therefore  our  in- 
formation is  not  complete  until  we  know  that 
the  amount,  $4.15,  Is  made  up  of  cutting,  $1.14; 
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laying,  $2.26;  cement,  20  cents;  sand,  7  cents; 
handling,  16  cents;  and  setting  derricks,  etc.,  32 
cents;  and,  finally,  for  comparison,  it  is  neces- 
sary to  know  that  on  this  particular  work 
which  has  been  cited  the  foreman  mason  re- 
ceived 30  cents,  the  regular  masons,  25  cents, 
and  the  helpers  15  cents  per  hour. 

Considerable  care  Is  required  to  keep  and 
compile  such  figures;  but  they  are  of  the  ut- 
most importance.  For  example,  the  cost  of  cut- 
ting a  given  stone,  together  with  its  delivered 
price,  determines  whether  or  not  it  can  be 
used  in  a  certain  work  as  against  stone  from 
a  different  locality. 

The  great  increase  in  the  earning  power  of 
railroad  properties  in  this  country  is  the  sub- 
ject of  wide  comment.  On  any  given  railroad 
this  increase  of  earning  power  began  with  the 
carefully-planned  improvements  in  grades, 
alignment  and  strength  of  roadway,  properly 
executed  by  the  engineer.  It  was  further  se- 
cured by  having  the  improvements  completed 
at  the  lowest  ultimate  cost;  and,  finally,  by 
the  engineer  providing  many  facilities  for  keep- 
ing down  all  items  of  maintenance  cost.  Re- 
ferring now  particularly  to  this  last  factor,  we 
find  that  a  spirit  of  rivalry  exists  In  every 
good  "workman,  and  this  may  be  brought  into 
practical  use,  even  if  the  employee  be  no  higher 
than  a  track  laborer.  It  is  useless  to  depend 
wholly,  for  the  best  results,  on  driving  such 
laborers  and  their  foreman;  and  the  same 
statement  applies  to  every  man  worthy  of  em- 
ployment on  a  railroad. 

On  some  closely-operated  railroads  this  plan 
is  followed  in  much  detail  and  with  great  suc- 
cess. -For  example,  a  simple  statement  is  is- 
sued monthly  by  such  a  railroad,  showing  the 
actual  cost  of  such  hum-drum  work  as  the  put- 
ting of  a  tie  in  track  on  each  roadmaster's 
division  of  the  road.  A  rivalry  is  at  once  in- 
duced among  all  the  foremen  of  every  division 
to  be  the  lowest.  A  similar  statement  giving 
the  cost  of  placing  lumber  in  bridges  per 
thousand  feet,  B.  M.,  in  making  repairs,  brings 
about  the  same  rivalry  among  carpenter 
forces;  and  all  this  produces  an  absolute  and 
proper  reduction  in  cost  of  maintenance. 

Mr.  T.  Chalkley  Hatton  stated  that  there 
would  seem  to  be  only  one  side  to  this  ques- 
tion: How  can  any  engineer  give  his  client 
a  reliable  approximate  estimate  of  the  cost  of 
a  proposed  piece  of  work,  unless  he  has  first 
taken  very  careful  estimates  of  the  cost  of 
preceding  and  similar  work?  Mr.  Churchill 
mentioned  the  results  of  taking  careful  esti- 
mates of  costs  in  relation  to  railroad  mainte- 
nance and  railroad  construction,  and  the  care 
with  which  such  records  have  been  made.  The 
same  results  had  been  obtained  by  the  speaker 
with  relation  to  public  work. 

Some  twelve  or  thirteen  years  ago  he  de- 
signed a  system  of  sewers  to  cost  about 
11,750,000,  and  to  be  constructed  from  year  to 
year  as  the  funds  might  become  available. 
When  the  work  began,  no  reliable  approximate 
costs  of  the  work  could  be  made,  as  it  was  to 
be  done  under  all  kinds  of  conditions;  but,  at 
much  expense,  a  systematic  record  was  kept 
of  the  actual  cost  of  excavating  each  linear  ff)ot 
of  trench  under  each  condition,  whether  in 
rock  or  wet  ground,  and  whether  in  paved  and 
unpaved  streets;  the  actual  cost  of  brickwork 
per  linear  foot,  for  each  size  of  sewer  and  each 
foot  of  pipe;  and  the  cost  of  each  manhole, 
inlet  and  every  other  appurtenance,  until,  at 
the  end  of  three  years,  the  speaker  had  com- 
piled a  record  of  actual  costs  which  enabled 
him  to  determine,  within  1  or  2  per  cent,  the 
probable  cost  of  the  remainder  of  the  work. 
These  records  were  complied  in  such  a  manner 
as  to  enable  him  to  determine  how  many  bricks 
could  and  should  be  laid  by  a  bricklayer  under 


the  several  conditions;  how  many  feet  of  pipe 
of  the  various  sizes  should  be  laid  per  day,  and 
the  quantity  of  cement  and  hemp  required  to 
lay  it;  how  much  trench  one  man  should  exca- 
vate in  a  day,  and  how  much  per  cubic  yard 
it  cost  to  remove  rock. 

At  the  end  of  three  years  it  was  found  that 
the  contractors  were  making  too  much  profit, 
and  the  speaker  recommended  that  the  minor 
portion  of  the  system  be  built  by  day's  labor, 
and  that  the  larger  work,  requiring  special 
plant,  should  be  done  by  contract.  This  work 
proved  so  successful  that  it  was  determined  to 
do  all  work  by  day's  labor,  with  the  result  that 
the  contractor's  profit  was  saved  in  every  in- 
stance. A  contract  would  be  let  out  to  build 
in  one  street  a  sewer  which  was  of  the  same 
nature  as  was  being  built  upon  another  street 
by  day's  labor;  and  this  proved  the  case  clearly. 

The  keeping  of  these  accounts  had  the  fol- 
lowing result:  Each  foreman,  when  his  par- 
ticular work  is  finished,  knows  just  how  much 
it  has  cost,  and,  if  this  cost  exceeds  the  cost 
of  similar  work  under  another  foreman,  he 
knows  at  once  that  he  is  not  up  to  the  standard, 
and  a  continuance  would  mean  the  loss  of  his 
job;  but,  aside  from  this  fear,  this  system 
makes  each  foreman  an  enthusiastic  worker 
for  a  reputation,  and  results  in  a  financial  ben- 
efit to  his  employer.  If  the  cost  of  each  super- 
intendent's work  is  not  made  known  to  him, 
what  means  has  he  of  knowing  whether  his 
work  is  or  is  not  successful?  And  unless  the 
engineer  keeps  a  careful  record  of  the  -cost,  he 
cannot  give  the  foreman  such  information,  and 
the  burden  finally  falls  upon  him. 

Mr.  Oberlin  Smith  said  that  it  might  be  of 
interest  to  change  the  point  of  view  to  indoor 
work,  and  speak  of  manufacturing  cost  in  fac- 
tories; the  speaker's  experience  having  been 
more  particularly  in  that  line.  There  is  a  very 
common  belief  that  manufacturers  make  enor- 
mous profits;  that  people  who  run  machine- 
shops,  and  make  goods  that  outdoor  people 
have  to  handle  afterward,  are  getting  fortunes 
— not  small  fortunes,  but  big  ones.  It  is  a 
common  idea,  when  people  send  to  a  machine- 
shop  to  have  repairs  done  or  machinery  built, 
that  if  the  charge  is  made  by  the  hour,  at  say 
50  cents  or  more,  there  is  a  profit  of  about 
100  per  cent.  The  ordinary  public,  and  per- 
haps even  some  engineers  who  do  not  have  to 
do  the  work,  are  apt  to  say:  "Behold!  Their 
men  are  paid  25  cents  an  hour,  and  they  charge 
you  50  cents,  a  very  nice  thing  in  profits." 
But  they  ignore  the  little  items  of  fixed 
charges,  about  which  much  is  not  generally 
known  by  outsiders.  These,  however,  as  a 
matter  of  fact,  sum  up  to  a  very  large  amount. 
If  we  consider  a  medium-sized  machine-shop, 
employing  say  one  hundred  or  two  hundred 
men,  where  (there  being  a  good  many  boys) 
the  wages  average,  perhaps,  only  20  cents  an 
hour,  the  expense-rate,  or  hour's  burden,  that 
has  to  be  put  on  each  and  every  hour  worked 
by  producers,  is  usually  about  the  same 
amount.  That  is  to  say,  the  sum  paid  for 
wages  upon  a  job  must  have  about  100  per  cent, 
added  to  cover  ordinary  running  costs.  One 
modern  way,  therefore,  of  finding  costs  in  such 
establishments  is  to  take  the  material  for  any 
given  job,  at  its  actual  cost,  delivered  at  the 
factory,  including  freight,  waste,  etc.,  plus  the 
wages  actually  paid,  plus  the  "burden"  on  each 
hour  worked  by  those  men  in  the  factory  who 
really  produce  something.  There  are,  of 
course,  a  good  many  non-producers  whose 
wages  go  to  expense  account.  This  burden  is 
very  often  put  at  20  cents  an  hour.  It  may 
run  as  low  as  15  and  as  high  as  25,  but  20 
seems  to  be  a  somewhat  safe  average  for  the 
ordinary  medium-size  machine-shop  in  the 
United  States.     A  burden   rate  is  ascertained 


by  taking  the  total  expense  of  running  the 
business,  outside  of  material  bought  and  wages 
paid.  This  usually  consists  of:  interest  on 
capital,  or,  perhaps,  rent;  insurance;  taxes; 
commercial  expenses  of  selling  (the  most  vari- 
able item  in  the  whole  account),  including  ad- 
vertising, traveling,  bad  debts,  part  of  office 
expenses  and  salaries  of  officers  and  clerks, 
together  with  many  sundries;  repairs  to  ma- 
chinery and  buildings  (a  very  large  item) ; 
fuel,  oil,  light  and  other  consumables;  wages 
of  non-producers  about  a  factory,  as  engine- 
men,  janitors,  etc.,  etc. 

These  items,  added  up  at  the  end  of  the  year, 
divided  by  the  total  number  of  hours'  work 
made  by  the  producing  class,  will  give  the 
hourly  burden.  Of  course,  it  usually  comes  out 
in  fractional  figures,  but  an  approximate  rate, 
in  round  numbers,  is  good  enough — if  set  high 
enough.  The  burden  for  each  year  is  based 
upon  the  previous  one,  and  hence  cannot  be 
really  accurate.  It  will  be  seen,  therefore,  that 
a  machine-shop  man  who  uses  medium-size 
tools  may  very  likely  find  his  work  costing  him 
40  cents  an  hour,  20  cents  for  wages  and  20 
cents  for  expense.  In  some  shops,  however, 
the  wages  will  average  25  or  30  cents,  and  so 
the  cost  may  be  45  or  50  cents.  Hence,  with 
a  not  unusual  charge  of  50  cents  an  hour,  there 
is  a  question  whether  there  is  a  total  net  profit 
of  as  much  as  10  per  cent. 

In  using  very  large  machine-tools  the  average 
price  per  hour  is  put  higher  because  of  the 
greater  amount  of  room  these  machines  take 
up,  and  their  greater  interest  and  repair  ac- 
count, to  say  nothing  of  their  likelihood  of 
standing  idle  more  of  their  time.  The  machine- 
shop  man,  therefore,  sometimes  perpetrates  a 
charge  of  $1.00  an  hour,  or  more. 

Hence  the  outside  public  who  use  machines 
should  understand  that  the  profits  on  making 
them  are  not  abnormal.  They  are  moderate, 
and  it  takes  a  good  deal  of  time  and  care  to 
find  out  what  they  are,  and  much  good  man- 
agement to  keep  things  going  so  that  the  profit 
comes  out  on  the  right  side  and  does  not  prove 
to  be  a  minus  quantity. 

Mr.  Poster  Crowell  said  that  there  is  one 
consideration  of  this  subject  which  is  impor- 
tant: A  great  many  engineers  are  deterred 
from  an  attempt  to  ascertain  the  unit  prices  of 
the  work  in  their  charge,  because  they  think 
it  is  a  very  difficult  operation  to  collect  and  ar- 
range the  data.  That  is  true  if  the  desire  is 
to  have  an  absolutely  accurate  account  which 
will  balance,  but,  for  the  purpose  in  view,  it 
is  not  necessary  that  that  degree  of  accuracy 
should  be  attained.  If  such  accuracy  were  to 
be  attempted  it  would  necessitate  a  duplicate 
set  of  accounts,  adding  much  to  the  cost,  and 
occasioning  very  great  difficulty  in  getting  the 
accurate  data;  but  it  is  quite  possible  to  reach 
a  sufficiently  close  approximation  to  the  cost, 
apd  to  the  average  price.  Mr.  Oberlin  Smith 
spoke  of  the  figures  of  cost  which  he  had  ob- 
tained in  a  given  case,  and  was  quite  content 
to  express  it  in  terms  of  an  easy  average.  He 
did  not  think  it  necessary  to  go  down  to  a 
decimal  of  a  cent  or  even  to  a  cent.  Now,  if 
engineers  in  charge  of  work  educate  and  In- 
struct their  staff  to  collect  certain  items  of  in- 
formation as  the  work  proceeds,  it  will  be 
found  quite  easy  at  the  end  of  the  work  to  ap- 
proximate the  cost  of  any  one  of  the  items,  or 
all  the  items,  with  sufficient  closeness  for  com- 
parison and  for  reference  in  undertaking  other 
work  of  the  same  kind. 


The  Specific  Heat  of  Steam  should  be 
taken  about  0.60,  Instead  of  0.48,  accord- 
ing to  tests  of  Prof.  C.  Bach  in  the  Zeit- 
schrift  of  the  Society  of  German  Engineers  of 
May  17. 
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The   Bacterial   Treatment    of    Trades   Waste. 
AbsUutt    of   a    imiier    read    before    the    InstLtution    of 
Civil  Engineers   by    Mr.    William   Naylor. 


Although  much  attention  has  been  paid  to  tho 
treatment  of  sewage  on  bacterial  filters,  little 
has  been  heard,  up  to  the  present  time,  concern- 
ing the  treatment  of  trades  waste  in  like  man- 
ner. 

The  bare  fact  that  in  the  majority  of  cases 
trades  waste  is  likely  to  be  strongly  acid  or 
strongly  alkaline,  or,  worse  still,  charged  with 
chemicals  of  an  antiseptic  character,  has  de- 
terred many  from  even  entertaining  the  idea 
of  resort  to  bacterial  methods  of  treatment  in 
connection  therewith.  The  author  was  induced 
tc  pay  special  attention  to  the  subject  by  two 
causes:  first,  the  oft-recurring  statement  that 
the  sewage  of  a  particular  place  was  difficult  to 
treat  because  of  the  admission  to  the  sewers  of 
trades  waste;  and  second,  the  unexpected  be- 
havior of  samples  of  trades  waste  left  standing 
in  unstoppered  bottles. 

With  regard  to  the  first  of  these  considera- 
tions, while  it  must  be  admitted  that  in  many 
cases  the  cost  of  sewage-treatment  is  Increased 
by  the  influx  of  trades  waste,  it  is  only  in  rare 
instances  that  difficulty  has  occurred  in  the 
treatment  at  outfall-works,  such  as  to  call  for 
radical  modification  of  the  methods  of  treat- 
ment commonly  applied  to  domestic  sewage. 
Cases  within  the  author's  experience  are:  — 
Galvanizers'  pickle  at  Wolverhampton,  Tipton 
and  Bilston;  refuse  from  tanneries  and  glove 
factories  at  Colne  and  Yeovil;  alkali-waste  at 
Burnley  and  St.  Helens;  brewery-waste  at  Shep- 
ton  Mallet  and  Blackburn;  woolen-mill  and 
felt-factory  waste  at  Bradford  and  Nuneaton; 
bleachworks-waste  at  Burnley  and  Hor.wich.  In 
only  two  of  these  cases  has  any  real  difficulty 
arisen. 

Examining  these  kinds  of  waste  more  closely, 
galvanizers'  pickle  is  a  common  salt  of  iron, 
often  used  as  a  precipitant  for  ordinary  sew- 
age. It  is  true  it  is  occasionally  accompanied 
by  some  free  acid,  but  this  only  calls  for  suffici- 
ent lime  for  neutralization  in  the  precipitation- 
tanks,  and  the  tank-effluent  is  then  normal.  At 
Wolverhampton,  during  2  years'  observation, 
the  author  never  discovered  a  tank-effluent 
which  failed  to  putrefy  on  standing,  in  spite  of 
the  fact  that  the  crude  sewage  contained,  in 
addition,  waste  and  wash-liquors  from  am- 
monia and  tar-distillation  shift-stop  liquors, 
which  are  generally  assumed  to  have,  and  prob- 
ably will  have,  sterilizing  effects  in  the  ab- 
sence of  considerable  dilution. 

Alkali-waste  may  be  placed  in  almost  the 
same  category  as  the  Black  Country  waste,  for 
when  the  sulphides  are  precipitated  by  ferric 
salts  the  tank-effluent  is  normal,  and  the  sul- 
phides in  the  sludge  on  exposure  are  almost  im- 
mediately oxidized.  The  sewage  of  St.  Helens 
has  recently  been  treated  successfully  on  bac- 
terial filters.  The  waste  from  tanneries  and 
glove-factories  may  be  regarded  simply  as 
strong  sewage,  that  from  both  Colne  and  Yeovil 
being  quite  amenable  to  bacterial  treatment. 

Wool-scouring  liquors  admitted  to  sewers 
cause  difficulties  of  a  mechanical  rather  than  a 
bacterial  character.  Whether  these  are  crude 
liquors,  or  the  mother-liquors  after  recovery  of 
grease,  a  certain  amount  of  fat  is  included  in 
their  burden,  and  in  the  latter  case  some  little 
free  acid.  If  the  acid  be  not  neutralized  by  the 
soaps  natural  to  the  sewage,  a  little  extra  lime 
at  the  outfall  soon  settles  this  matter;  but  the 
greater  objection  is  the  fat.  Quantity  is  here 
an  important  factor,  for  whereas  at  Nuneaton 
the  discharges  of  a  greasy  nature  from  fell- 
mongers,  hat-works  and  wool-scourers,  are 
borne  by  the  sewage  to  the  outfall  without  pre- 
venting the  production  of  a  satisfactory  effluent 


by  ordinary  means,  at  Bradford  the  character  of 
the  sludge  formed,  which  is  more  or  less  an 
emulsion,  has  hitherto  almost  defied  pressing  or 
handling  in  any  form.  At  the  same  time,  evi- 
dence that  the  tank-effluent  can  be  treated  sat- 
isfactorily on  bacterial  filters  is  fairly  conclu- 
sive, and  there  are  no  scientific  reasons  to  the 
contrary. 

Bleach-waste  and  brewery-waste  call  for 
special  consideration.  At  this  point  it  will  only 
be  said  that,  whereas  at  Burnley  and  at  Black- 
burn bleach-waste  and  brewery-waste,  respec- 
tively, is  received  into  the  sewers  without  giv- 
ing rise  to  abnormal  developments,  at  Horwich 
and  at  Shepton  Mallet  bleach-waste  and  brew- 
ery-waste, respectively,  is  admitted  to  the 
sewers  with  disadvantageous  consequences, 
although  at  the  latter  two  places  the  ratio  of 
waste  to  sewage  is  much  greater. 

The  number  of  trades-waste  samples  drawn 
and  examined  by  the  inspecting  staff  of  the 
Ribble  Joint  Committee  averages  fifty  per 
month.  After  examination  many  are  kept  as 
exhibits.  It  has  been  observed  that  the  ma- 
jority of  these,  so  long  as  they  are  not  acid,  are 
subject  to  distinct  changes  on  standing  un- 
stoppered. Slightly  alkaline  samples  become 
neutral;  then  follows  a  deposition  of  coloring 
matter;  and  this  is  succeeded  by  the  growth  of 
either  a  mold  or  a  green  vegetation.  The  sample 
filtered  from  this  is  clear,  aweet-smelling,  and 
lightly  charged  with  dissolved  solids.  Time  and 
contact  with  the  air  being  apparently  the  all- 
important  elements,  trials  were  made  with  the 
object  of  discovering  whether  these  desirable 
changes  could  be  hastened  by  artificial  means. 

A  small  bacterial  filter  was  constructed,  pri- 
marily brought  into  condition  by  sewage,  and 
provided  with  a  revolving  feeding  sprinkler;  it 
was  found  quite  practicable  to  obtain  satisfac- 
tory results,  especially  where  the  waste  had 
been  considerably  diluted,  that  is,  where  the 
liquors  treated  consisted  largely  of  wash-waters. 
Where  much  free  chlorine  was  present  this  was 
not  the  case;  and  where,  as  in  print-works 
waste,  color-shop  waste,  distillery-waste,  or 
strong  brewery-waste,  starch-products  were 
dealt  with,  a  "souring"  took  place  which  very 
t;oon  impaired  the  usefulness  of  the  filter.  In 
the  last  three  waste  liauors  an  acid  fermenta- 
tion is  set  up  spontaneously  (due  largely  to 
the  lactic  acid  ferment)  which  actually  con- 
tinues during  the  sprinkling  of  the  filter.  It  may 
of  course  be  contended  that  this  particular  fer- 
mentation is  just  as  much  a  purification  as  any 
other  bacterial  change,  seeing  that  the  result  is 
the  disintegration  of  certain  objectionable  con- 
stituents of  the  waste.  But  the  time  taken  for 
satisfactory  purification  and  clarification  while 
acid  fermentation  is  proceeding  is  considerable, 
some  of  the  stronger  liquors  requiring  eight, 
nine,  and  even  fifteen  successive  filtrations. 

The  introduction  of  competitive  and  more  ac- 
tive organisms — the  anaerobic  bacteria  of  putrid 
sewage — has  the  effect  of  preventing  the  sour- 
ing almost  completely  in  liquors  containing 
starch  or  starch-products.  A  trial  of  this  was 
first  made  with  ordinary  starch.  About  20 
pounds  of  starch  were  mixed  with  10  imperial 
gallons  of  hot  water  forming  a  paste.  One-half 
of  this  was  mixed  with  1  imperial  gallon  of 
putrid  sewage-sludge,  and,  after  having  been 
left  standing  for  1  day,  was  examined.  After 
the  expiration  of  5  days  a  further  sample  was 
examined  and  then  the  mixture  was  passed 
through  the  filter.  It  may  be  desirable  to  men- 
tion here  that,  broadly  speaking,  the  products 
of  starch  on  inversion  by  acid  are  dextrose  and 
dextrin;  on  conversion  by  diastase,  as  in  brew- 
ing-operations, maltose  and  dextrin;  and  by 
spontaneous  fermentation  a  mixture  of  these 
products  and  others,  including  acids  more  or 
less  defined. 


The  dextrose  or  maltose  produced  may  be  meas- 
ured by  the  amount  of  copper  oxide  reduced,  but 
the  dextrin  has  no  reducing-power.  As,  however, 
each  of  the  products  maltose,  dextrose,  and  dex- 
trin, has  a  certain  optical  activity,  the  amount 
of  dextrin  present  with  either  of  the  other  two 
products  can  be  determined  by  subtracting  the 
rotary  angle  due  to  the  quantity  of  maltose  or 
dextrose  present  (as  measured  by  means  of  cop- 
per oxidej  from  the  total  rotation  due  to  the 
mixture  of  the  two.  The  difference  in  the  com- 
position of  the  mixture  after  standing  1  day  Is 
little  more  than  that  due  to  the  dilution  or  to 
experimental  error.  At  the  expiration  of  5 
days,  however,  there  is  a  decided  change.  The 
copper  oxide  reduced  amounts  to  less  than  one- 
half,  as  does  also  the  rotatory  angle.  This  indi- 
cates decomposition  of  the  starch  to  the  extent 
of  one-half  or  more.  The  remaining  portion 
of  the  paste,  unmixed  with  sewage,  was  un- 
changed in  appearance  and  gave  practically  the 
same  figures  on  inversion  as  on  the  first  day, 
but  smelled  offensively. 

After  passing  the  mixture,  5  days  old,  slowly 
through  the  .filter  once,  the  copper  oxide  re- 
duced was  diminished  to  less  than  one-tenth, 
and  the  rotatory  angle  to  less  than  one-half. 
The  albuminoid  ammonia — due,  of  course,  to 
the  added  sewage — was  then  estimated  for  the 
first  time  and  found  to  be  0.16  part  per  100,000. 
The  liquid  was  filtered  repeatedly  up  to  five 
times,  the  operation  extending  over  about  2 
working-days. 

The  other  portion  of  the  starch-paste  had  now 
become  sour  and  stinking,  though  otherwise 
thick,  slimy,  and  gray  as  at  first,  and  was 
passed  into  the  filter;  but  up  to  the  twenty-first 
filtration  a  satisfactory  effluent  was  not  ob- 
tained, and  the  activity  of  the  filter  was  im- 
paired if  not  destroyed.  The  effluent  was  tur- 
bid, soured  on  standing,  and  gave  a  blue  col- 
oration with  iodine,  indicative  of  unchanged 
starch. 

About  this  time,  Mr.  John  Stanning  being 
anxious  to  improve  the  condition  of  the  effluent 
at  the  Leyland  works  of  the  Bleachers'  Associa- 
tion the  author,  on  the  success  of  the  experi- 
ment described  above,  suggested  treating  the 
worst  liquors  only,  in  the  same  manner,  and  an 
attempt  was  made  with  kier-liquors.  These 
amount  to  only  about  20,000  imperial  gallons 
daily,  but  as  they  are  produced  by  boiling  raw 
cloth,  first  with  lime  and  afterwards  with  soda, 
they  are  very  foul  and  concentrated,  apart  from 
the  strong  alkalinity  (nearly  one-tenth  normal). 
The  most  objectionable  feature  of  the  waste  was 
its  extreme  alkalinity.  But  in  spite  of  the  diffi- 
culty experienced  in  preserving  the  alkalinity 
of  exposed  liquors,  and  knowing  the  derision 
with  which  practical  manufacturers  would  re- 
ceive a  process  of  impounding,  sprinkling,  and 
filtering  alkaline  liquors  for  any  purpose,  and 
retaining  the  alkalinity,  the  trial  was  proceeded 
with. 

Eight  parts  of  kier-liquor  were  mixed  with 
one  part  of  wet  sewage-sludge  and  were  allowed 
to  stand  for  1  week.  A  reduction  in  alkalinity 
was  the  only  noticeable  change  due  to  standing. 
But,  after  being  sprinkled  three  times  over  a  3- 
foot  filter  of  broken  clinker,  previously  brought 
into  condition  by  sewage,  the  change  was  re- 
markable, the  albuminoid  ammonia  being  re- 
duced to  nearly  one-quarter  and  the  effluent  be- 
coming clear  and  neutral  in  reaction.  The  ni- 
trates present  were,  in  the  author's  experience, 
phenomenal ;  due,  of  course,  to  the  added  sew- 
age. The  advantage  of  standing  two  weeks  was 
found  not  so  considerable  as  to  justify  the  ex- 
penditure Involved  in  the  extra  tank-accommo- 
dation. It  is  probable  that  better  results  would 
be  obtained  for  less  capital  expenditure,  if  more 
of  the  outlay  was  applied  to  the  provision  of 
larger  fllterlng-area. 
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In  view  of  these  results,  it  was  decided  to  in- 
stall filters  and  to  modify  the  tank  system  for 
the  treatment  of  the  whole  volume  of  liquors, 
amounting  to  500,000  imperial  gallons  daily; 
and  although,  as  these  are  only  now  in  course 
of  t-onstruction,  no  results  can  be  given,  those 
from  a  similar  but  smaller  installation  at  a 
bleach-works  and  calico-print  works — probably 
the  first  installation  of  its  kind — can  be  cited. 

The  works  are  those  of  Messrs.  Peel,  Tootal 
tt  Co.,  of  Baxenden.  In  these  works  the  pro- 
cesses are  uniform  from  day  to  day,  and  con- 
sist of  boiling  gray  cotton  cloth,  first  with  lime 
and  afterwards  with  soda.  These  boilings  are 
followed  by  an  acid  wash,  and  then  a  chlorine 
bath,  apart  from  certain  intermediate  and  final 
washings.  The  wash-liquor,  therefore,  contains 
lime,  soda,  chlorine,  and  the  various  substances 
removed  from  the  crude  cloth  (starchy  sizes, 
china-clay,  etc),  as  well  as  adventitious  dirt 
from  the  floors  and  workshops.  Some  dyeing  is 
aiso  done,  and  the  waste  liquors  from  the  dye- 
becks  also  find  their  way  to  the  main  outfall. 

For  some  3  or  4  years  before  July,  1900,  the 
firm  had  struggled  with  precipitation-tanks  and 
ordinary  continuous-flow  filters  without  success. 
At  that  time  proceedings  were  instituted  under 
the  Rivers  Pollution  Prevention  Act,  and  as  a 
result  it  was  decided  to  try  bacterial  treatment. 
At  the  outset,  the  capacity  of  the  tanks  was  in- 
creased so  as  to  be  equal  to  not  less  than  3 
ilays'  flow.  The  tanks  are  common  impounding- 
tanks  provided  with  floating  a.rms,  and  are  all 
connected  and  used  as  one  large  septic  tank. 

The  continuous  overflow  from  the  tank  runs 
into  a  hopper  over  the  revolving  sprinkler, 
which  delivers  on  to  a  filter  of  turnace-ashes  of 
graduated  size,  the  largest  of  which,  forming 
the  bottom  layer,  pass  through  a  2J^-inch  ring, 
and  the  smallest,  forming  the  top  layer,  are  re- 
tained by  a  >A-inch  mesh.  Each  filter  has  an 
area  of  60  square  yards  and  a  depth  of  11  feet. 
When  the  plant  was  first  put  into  operation, 
about  4  tons  of  old  sewage-sludge  was  delivered 
into  the  tanks,  and  they  were  then  filled  with 
ordinary  liquors.  After  standing  until  the  mass 
became  putrid  (i.  e.,  for  about  4  days),  the  oi'- 
dinary  liquors  were  introduced  and  the  filter 
was  fed.  To  maintain  the  putridity,  all  the 
works-closets  were  connected  with  the  tanks, 
and  in  case  of  any  falling  off  in  that  respect, 
sewage-sludge  was  added  from  time  to  time. 
This,  however,  was  not  found  necessary  to  any 
considerable  extent. 

As  is  the  case  with  all  bacterial  filters  pro- 
vided with  sprinklers,  a  small  amount  of  sus- 
pended matter  is  delivered  with  the  final  ef- 
fluent, but  in  this  case  it  is  intercepted  by  a 
small  sand  filter. 

The  working  of  the  plant  has  been  very  sat- 
isfactory. The  eflluent  is  clear  and  colorless, 
in  spite  of  the  raw  liquors  varying  from  a  deep 
purple  to  a  chrome  yellow.  It  ie  sweet,  neutral, 
contains  nitrates  and  little  albuminoid  am- 
monia; and  the  effect  of  the  antiseptic  free 
chlorine  is  nowhere  observed.  The  filter  is  quite 
active  bacterially,  and  treats  successfully  350 
gallons  per  square  yard.  A  further  filter  is 
being  installed. 

The  most  noticeable  feature  in  the  working  of 
the  plant  at  Messrs.  Peel,  Tootal  &  Company's 
works,  is  that  the  free  chlorine  present  in  the 
crude  waste  does  not,  as  might  be  anticipated. 
Interfere  in  the  least  with  the  bacterial  activity 
of  the  filter.  Presumably  it  becomes  combined 
In  the  septic  tank  with  the  products  of  decompo- 
sition set  free  in  the  putrid  sewage.  The  bleach- 
waste  discharged  into  the  sewers  at  Horwich  is 
evidently  of  such  volume  as  to  leave  a  surplus 
as  the  tanks  are  used  at  present;  though  it  is 
possible  that  if  they  were  used  on  the  septic 
system  the  difficulty  would  disappear.  At 
Burnley,  bleach-works  waste  containing  no  in- 


considerable amount  of  free  chlorine  is  ad- 
mitted to  the  sewers,  and  a  satisfactory  effluent 
is  obtained  from  bacterial  filters,  but  the  tanks 
are  of  open  septic  type. 

Brewery-waste  and  distillery-waste  is  treated 
with  difficulty,  if  at  all,  on  bacterial  filters  di- 
rectly, owing  to  the  formation  of  acids.  A 
sample  of  crude  beer  was  sprinkled  twenty-three 
times  over  a  bacterial  filter  3  feet  deep,  the  loss 
due  to  evaporation  being  continually  made  up 
with  water;  but  on  each  successive  filtration 
the  filtrate  was  sour,  and  though  a  considerable 
change  was  effected  in  the  liquor,  at  the  con- 
clusion it  was  of  a  dark  brown  color,  muddy 
in  appearance,  sour  and  offensive.  Another 
sample  was  allowed  to  stand  tor  5  days  in  con- 
tact with  one-fifth  of  its  volume  of  wet  putrid 
sewage-sludge  from  a  septic  tank,  and  was  then 
sprinkled  over  and  passed  through  a  filter.  After 
the  second  filtration,  both  the  optical  activity 
and  the  reducing-power  had  disappeared,  and 
the  fifth  filtrate  was  an  excellent  effluent 
showing  a  diminution  in  total  solids  from  3,200 
parts  to  200  parts  per  100,000.  The  effluent  was 
clear,  sweet,  colorless  and  neutral,  but  con- 
tained a  small  amount  of  suspended  matter. 
Five  flltrations  may  appear  to  be  an  excessive 
number,  but  it  must  be  borne  in  mind  that  the 
strength  of  brewery-waste  would  be  only  about 
one-fifth,  and  that  of  distillery-waste  about  one- 
half  to  one-third  of  the  strength  of  crude  beer. 

An  average  distillery  may  be  considered  to 
discharge  about  the  same  volume  of  waste 
liquors  as  an  average  brewery,  namely  25,000  to 
35.000  imperial  gallons  daily,  and  almost  any 
method  of  treatment  applicable  to  one  is  ap- 
plicable to  both. 

At  the  Hook  Norton  Brewery  Company's 
brewery.  Hook  Norton,  Banbury,  a  settling-tank 
and  continuous-flow  sand-and-gravel  filter  was 
used,  but  with  little  success,  during  the  6  years 
ending  1898.  It  was  then  tried  intermittently 
with  no  better  result,  and  on  the  suggestion  of 
the  author  the  plant  was  remodeled  in  1900. 
The  flow  is  reduced,  by  eliminating  all  clear 
water,  to  about  12,000  imperial  gallons  of  strong 
liquor  per  day.  This  is  impounded  in  a  settling- 
tank  for  not  less  than  24  hours  in  contact  with 
putrid  sludge  from  sewage,  or  5  per  cent,  of 
domestic  sewage  is  admitted  to  the  tank,  and 
when  the  putridity  has  once  been  established, 
sewage-sludge  is  no  longer  necessary.  The  con- 
tents of  this  tank,  which  may  be  termed  an 
"anti-souiing"  rather  than  a  septic  tank,  are 
pumped  continually  by  a  pulsometer  delivering 
into  the  hopper  of  the  sprinkler  over  the  filter. 
After  being  first  brought  into  condition  by 
means  of  sewage  only,  the  filter  was  started  on 
June  7,  1900.  The  filter  is  in  better  condition 
than  when  it  was  started. 

The  filtering-medium  is  coal,  screened  and 
graduated  in  size  from,  about  l-indi  cubes  at  the 
bottom  to  '^-inch  cubes  at  the  top.  The  com- 
pany, being  well  provided  with  steam,  were  pre- 
pared (under  threat  of  legal  proceedings  from 
two  sources)  to  pump  the  first  filtrate  on  to  a 
second  filter  for  further  purification,  but  this 
was  not  found  necessary.  The  little  suspended 
matter  present  after  the  first  filtration  is  inter- 
cepted by  shallow  sand  filters,  and  the  effluent 
is  clear,  neutral,  colorless,  sweet,  contains  ni- 
trates, and  liberates  albuminoid  ammonia  to  the 
extent  of  about  0.1  part  per  100,000.  The  dim- 
inution of  dissolved  oxygen  after  saturation,  is 
lees  than  30  per  cent.  Similar  installations  are 
being  made  at  the  Fountains  Free  Brewery, 
Blackburn,  and,  in  a  modified  form,  at  Messrs. 
Sumner's  Brewery,  Haigh,  Wigan. 

The  difficulty  with  regard  to  free  chlorine 
having  been  overcome  in  the  case  of  bleach  dye- 
works,  Messrs.  Wiggins,  Teape  &  Co.,  of  Chorley, 
T.,ancashire,  decided  in  August,  1900,  to  try  the 
effect  of  bacterial  treatment  on  the  waste  from 


their  paper-mill.  The  effluent  from  the  mill  was 
fairly  clear,  having  been  settled  and  filtered 
through  continuous  filters  of  animal  charcoal. 
Complaints,  however,  were  made  by  riparian 
owners  on  the  River  Lostock,  some  distance  be- 
low the  works,  as  considerable  decomposition 
took  place,  with  the  usual  offensive  emanations. 
By  this  time  the  sterilizing  effects  of  the  chlor- 
ine had  evidently  been  annulled.  The  most  ob- 
jectionable constituent  of  the  crude  liquors  is 
the  oi'ganic  matter  from  the  old  rags  used,  and 
the  starchy  and  fatty  sizes  from  the  new  un- 
bleached cloth  or  "parings."  It  was  decided 
first  to  try  the  bacterial  filter  with  sprinklers 
on  the  ordinary  tank-effluent.  Fairly  satisfac- 
tory results  were  obtained  by  this  means,  but  as 
the  effluent  was  turbid,  probably  owing  to  the 
presence  of  finely  divided  particles  of  china- 
clay,  sewage  was  added.  The  installation  is 
practically  identical  with  that  at  Messrs.  Peel, 
Tootal  &  Co.'s  works,  and  the  Hook  Norton 
brewery.  The  results  are  highly  satisfactory — • 
one  of  them,  of  no  little  importance,  being  the 
absence  of  the  turbidity  due  to  the  coagulat- 
ing effect  of  the  sewage.  In  almost  all  mills 
where  esparto  grass  is  used,  much  difficulty  is 
experienced  in  obtaining  a  clear  effluent,  even 
after  filtration  through  very  fine  ashes.  After 
admixture  with  sewage,  however,  and  sprink- 
ling, the  final  effluent  contains  much  less  sus- 
pended matter  than  that  from  brewery-waste. 

In  the  discussion  of  the  paper.  Dr.  Samuel 
Rideal  stated  that  the  author  had  confirmed  the 
view  which  he  himself  held,  that  if  the  proper 
sequence  of  bacterial  processes  was  adopted, 
practically  all  kinds  of  organic  matter  would 
break  down  and  give  satisfactory  effluents.  By 
proper  sequence  he  meant,  not  the  method 
adopted  5  or  6  years  ago,  following  the  work  of 
the  Massachusetts  Board  of  Health,  of  attempt- 
ing to  effect  the  whole  decomposition  in  a  con- 
tact-bed, but  the  realization  of  the  absolute  ne- 
cessity of  bringing  about  a  preliminary  decom- 
position of  an  anaerobic  character  before  pass- 
ing the  liquid  into  a  filter-bed  where  it  was  un- 
der oxidizing  influences.  With  regard  to  the 
starch-paste  experiments,  all  chemists  were  well 
aware  that  complex  carbohydrates  were  capable 
of  being  broken  down  into  carbohydrates  of 
simpler  constitution  by  a  process  of  hydrolysis 
which  did  not  involve  any  oxidation  at  all.  But 
that  inversion  or  hydrolysis  required  time  and 
suitable  conditions,  and  one  of  those  conditions 
was  not  the  presence  of  oxygen.  It  was  seen 
clearly  from  the  experiments  in  the  paper  that 
the  cellulose  liquids  which  had  caused  a  great 
deal  of  nuisance  in  many  districts  when  al- 
lowed to  stand  by  themselves  with  the  proper 
ferment,  produced  by  mixing  them  with  some 
anaerobic  sewage,  underwent  a  considerable 
breaking  down  into  these  simpler  carbohydrates, 
which  were  then  easily  oxidized  in  the  final 
stage.  Another  point  brought  out  clearly  was 
that  the  effect  of  the  decomposing-tank  or  pre- 
liminary anaerobic  decomposition  was  some- 
times to  augment  very  considerably  a  figure  by 
which  both  engineers  and  chemists  in  the  past 
had  set  great  store,  namely,  the  albuminoid  am- 
monia. Therefore,  as  he  had  contended  on 
previous  occasions,  an  arbitrary  standard  of  al- 
buminoid ammonia  must  not  be  set  up,  because 
here  was  a  process  going  on  in  the  direction  of 
purification,  but  involving  in  every  one  of  the 
experiments  an  increase  in  the  albuminoid  am- 
monia. Another  point  of  interest  was  the  pos- 
sibility of  dealing,  by  bacterial  action,  with 
liquids  containing  chlorine.  He  had  studied 
some  of  the  electrolytic  processes,  and  had 
found  that  chlorine  had  a  marked  sterilizing  ef- 
fect only  when  the  organic  matter  had  been 
practically  removed  by  some  preliminary  bac- 
terial process;  and  then  very  good  sterilization 
could   be   produced.     Bacterial   treatment   was 
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therefore  consistent  with  the  presence  of  chlor- 
ine in  those  cases  in  which  this  absorption  of 
free  chlorine  by  some  of  the  organic  matter  first 
took  place.  Free  chlorine  was  also  removed  in  an- 
other way  prior  to  bacterial  decomposition^he 
thought  it  had  been  so  removed  in  some  of  the 
author's  experiments — namely,  in  the  presence 
of  ammonia.  Free  ammonia  re-acted  with 
chlorine  very  quickly,  a  neutralization  was  ef- 
fected, and  the  germicidal  properties  of  the  free 
chlorine  were  in  this  way  i-emoved.  Therefore 
a  liquid  containing  free  ammonia  as  well  as 
free  chlorine  quickly  reached  a  state  in  which 
it  was  amenable  to  bacterial  change. 


Engine  Governing  and  Parallel  Running  of  Alter- 
nators. 


Some  time  ago  the  International  Society  of 
Electrical  Engineers  appointed  a  committee 
consisting  of  Messrs.  Blondel,  Rateau,  Miet, 
Guilbert,  van  der  Stegen,  Picou,  Vigreux,  Bril- 
lii'-  and  Chevrier  to  investigate  the  whole  ques- 
tion of  the  parallel  running  of  alternators  as 
affected  by  engine  governors.  Their  report  was 
given  out  late  last  spring,  and  the  following 
abstract  of  its  contents  has  been  published  by 
"Science  Abstracts:" 

The  desirability  is  shown  of  defining  by  a 
special  coefHcient  K  =  ( No  —  N,uax  )/No,  (N,,  and 
Ninax  =  angular  velocities  at  no  load  and  full  load 
respectively)  the  controlling  power  of  the  gover- 
nor. This  coefficient,  or  some  other  similar 
function  of  the  speeds,  has  been  called  the  co- 
eflicient  of  isochronism.  Inasmuch,  however,  as 
isochronism  is  a  most  undesirable  condition 
for  parallel  running,  the  term  is  inappropriate, 
and  "governor  coefficient"  is  proposed  as  a  bet- 
ter name.  The  curve  representing  mean  angu- 
lar speeds  as  a  function  of  the  load  is  of  great 
importance;  this  is  really  the  mean  between 
two  nearly  parallel  curves,  the  difference  of 
whose  ordinates  is  called  the  stability;  the  ac- 
tual mean  speed  for  any  load  may  oscillate  be- 
tween the  two  limits,  this  oscillation'being  due. 
amongst  other  things,  to  variations  in  friction 
and  to  play  in  bearings  and  gear-teeth.  For  a 
given  load  the  "stability"  of  the  governor 
ought,  for  reasons  which  are  explained,  to  be 
greater  than  the  difference  between  the  max- 
imum and  minimum  instantaneous  speeds  dur- 
ing one  revolution.  It  is  shown  that,  for  the 
same  stability,  the  loads  taken  by  different 
sets  (supposed  of  equal  capacity)  will  tend  to- 
wards equality  as  the  curves  referred  to  are 
more  inclined  towards  the  axis  of  load. 

Various  engine-makers  and  central  station 
engineers  were  asked  to  obtain  experimentally 
curves  of  mean  engine  speed  as  a  function  of 
load,  some  of  which  are  reproduced.  Pressure 
in  the  steam  chests,  in  one  typical  case,  was 
maintained  constant  by  means  of  the  throttle 
valve;  the  curve  is  nearly  a  straight  line, 
slightly  convex  to  the  origin.  The  drop  is  about 
5  per  cent,  between  no  load  and  full,  the  load 
being  that  between  the  alternator  terminals.  If 
indicated  horse  power  is  plotted  as  abscissa, 
the  convexity  is  increased.  It  is  desirable,  hut 
not  absolutely  necessary,  that  the  drop  in  speed 
should  be  proportional  to  the  load;  the  possible 
difference  in  the  load  taken  by  two  identical 
sets  in  parallel  is  then  constant  for  all  loads. 
The  form  of  curve  giving  a  difference  of  load 
proportional  to  the  load  is  that  which  is  con- 
vex to  the  origin;  curves  with  a  point  of  inflex- 
ion and  a  tangent  nearly  horizontal  are  quite 
impossible  for  satisfactory  parallel  running. 

The  necessity  for  a  consideral)le  "governor 
coefficient"  for  parallel  working  necessitates  a 
special  compensation  arrangement  to  maintain 
the  frequency  constant.  Three  such  devices 
are  described.  One  consists  of  a  weight  mov- 
able either  by  hand  or  from  the   switchboard 


by  means  of  a  small  electromotor,  which  varies 
the  effort  which  the  governor  must  exert  in  or- 
der to  come  into  action;  or  the  effect  of  the 
weight  may  be  altered  without  the  necessity 
for  displacing  it,  by  means  of  the  current  in  a 
solenoid.  The  second  way  is  to  act  on  the  ad- 
mission valve  of  the  engine  so  as  to  vary  the 
pressure  at  the  steam  ports  as  the  load  varies. 
The  ...ird  method  is  to  use  some  automatic  reg- 
ulator, such  as  the  Denis  compensator,  em- 
ployed by  some  engine-builders  in  Paris.  The 
two  first  methods,  while  giving  the  necessary 
variation  of  speed,  are  not  always  sufficient  to 
maintain  it  constant;  in  such  a  case,  a  method 
devised  by  Picou  has  been  used,  by  which  a 
by-pass  with  an  easily  regulated  valve  is  used 
to  shunt  the  steam  admitted  to  a  cylinder. 

What  is  the  best  type  of  governor?  Theoret- 
ically any  form  of  governor  can  give  a  required 
percentage  drop,  but  practical  considerations 
of  dimensions  may  make  one  system  preferable 
to  another.  Quick-acting  governors,  in  which 
centrifugal  force  is  counterbalanced  by  springs, 
are  best  for  parallel  running;  the  possibility  of 
modifying  the  range,  etc.,  when  in  place  is  also 
an  important  consideration;  and  spring  gover- 
nors or  those  which  make  use  of  an  inclined 
plane  lend  themselves  easily  to  this. 

Governor  oscillations.  The  period  of  these 
ought  not  to  coincide  with  the  period  of  oscil- 
lation of  the  flywheel,  if  dangerous  hunting  is 
to  be  avoided.  With  spring  governors  the 
period  is  generally  very  short,  and  can  easily 
be  calculated. 

Method  of  damping  oscillations.  Short- 
period  oscillations,  such  as,  e.g.,  those  depend- 
ing solely  on  the  governor,  can  be  damped  by 
a  dashpot;  the  damping  need  not  be  consider- 
able, as  friction  alone  will  do  nearly  all  that  is 
required.  Long-period  oscillations  require  very 
powerful  damping;  but  here  a  curious  effect 
comes  in,  that  if  the  orifices  in  the  dashpot  pis- 
ton are  adjusted  to  give  tlie  best  effect  for  os- 
cillations of  long  period,  the  resulting  damping 
lor  short-period  oscillations  will  be  exaggerated. 
A  remedy  for  this  is  to  have  a  dashpot  provided 
with  valves  which  relieve  the  pressure  of  the 
oil  when  this  exceeds  a  certain  limit. 

Governors  ought  to  be  of  short-period  of  oscil- 
lation, and,  to  avoid  resonance,  the  various  os- 
cillation periods  of  the  plant  ought  to  be  differ- 
ent. 

The  influence  of  multiple  expansion  on  gover- 
nor oscillations.  When,  as  is  generally  the  case, 
the  governor  controls  the  admission  to  the 
high-pressure  cylinder  only,  its  rapidity  of  ac- 
tion is  diminished  by  multiple  expansion — a 
condition  prejudicial  to  good  parallel  working; 
and  the  tendency  to  oscillations  is  also  in- 
creased. When  the  governor  acts  on  the  dif- 
ferent cylinders,  this  tendency  is  less  marked. 
Oscillations  of  long  period.  These  are  given 
rise  to  by  variation  in  the  existing  torque  un- 
der certain  states  of  load  and  by  somewhat  un- 
defined conditions  of  the  governor,  particularly 
excessive  damping.  In  the  case  of  two  alter- 
nators in  parallel,  they  can  be  produced  by  a 
want  of  balance  of  power  between  the  two  ma- 
chines owing  to  lack  of  simultaneity  in  the 
action  of  the  governors.  Long-period  oscilla- 
tions can  be  reduced  (1)  by  increasing  the 
"governor  coefficient,"  (2)  by  reducing  the  dis- 
tance between  the  two  limiting  curves  which 
represent  mean  speed  as  a  function  of  load,  and 
(3)  by  increasing  the  power  of  the  governor. 
If  the  alternator  drives  the  engine,  however, 
these  oscillations  may  reappear. 

The  best  way  of  governing  several  alterna- 
tors running  in  parallel.  Should  each  set  have 
its  own  governor,  as  is  the  usual  practice,  or 
would  it  be  better  to  regulate  the  speed  of  the 
whole  system  by  a  single  governor  (a)  acting 
either  on  one  only  of  the  engines,  the  governors 


of  the  others  only  serving  in  case  of  accident, 
or  (b)  acting  simultaneously  on  the  admission 
of  all  the  engines?  The  first  method  (each 
plant  separately  governed)  demands  that  the 
governors  should  be  very  sensitive  and  should 
have  practically  the  same  percentage  drop  at 
full  load ;  but  in  practice  it  is  found  possible 
even  with  different  types  of  governors  to  ob- 
tain satisfactory  results.  The  disadvantage  of 
this  method  is  that  the  load  comes  on  or  off  all 
the  machines  simultaneously.  Rateau  proposes 
to  use  governors  with  large  percentage  drop  in 
combination  with  Denis  compensators;  these 
would  be  adjusted  for  the  different  machines  to 
speeds  varying  slightly  the  one  from  the  other. 
Thus,  in  the  case  of  four  machines  running  at 
a  speed  of  about  100,  the  compensators  might 
be  set  at  102.  101,  100  and  99  revolutions  re- 
spectively. Thus  there  would  never  under 
normal  conditions  be  more  than  one  machine 
running  at  reduced  load;  the  others  would  be 
either  fully  loaded,  or  would  be  taking  no  load 
and  would  of  course  then  be  shut  down.  The 
second  solution  (one  governor  controlling  the 
whole  of  the  alternators  running  in  parallel  by 
regulating  the  admission  of  its  own  engine) 
may  do  well  enough  where  the  variation  is  small 
as  on  lightning  circuits.  Where,  however,  the  va- 
riations might  exceed  the  capacity  of  the  con- 
trolling machine,  serious  dangers  might  he  In- 
troduced. Against  this  there  is  the  great  ad- 
vantage that  all  the  other  sets  are  acting  under 
the  best  conditions  economically.  With  asyn- 
chronous alternators  this  method  would  be  the 
natural  one  to  employ,  if  the  control  were  ef- 
fected by  a  synchronous  alternator.  The  third 
method,  while  electrically  leaving  little  to  be 
desired,  is  mechanically  very  difficult  to  realize. 


The  Manchester  Ship  Canal  Company  bad 
an  unusually  prosperous  career  during  the 
first  halt  of  this  year,  according  to  the  report 
to  the  stockholders  by  Chairman  J.  K.  By- 
thell.  The  receipts  showed  an  increase  over 
the  preceding  half  year's  figures  of  $97,600, 
while  the  increase  in  the  expenditures  was 
but  $8,100.  The  sea-borne  imports  and  ex- 
ports amount  to  1,457,000  tons,  an  increase  of 
195,000  tons  over  the  amount  for  the  preceding 
six  months.  A  number  of  new  steamship  lines 
running  to  Manchester  have  been  established, 
although  the  season  generally  has  been  very 
dull  in  British  shipping  circles. 


The  Power  Plant  of  the  Highland  Canal  & 
Power  Company,  on  which  construction  has 
just  begun,  is  to  have  an  original  installation  of 
30,000  horse-power  for  use  in  Duluth  and  on 
the  Masaba  range.  The  water-shed  is  about 
2,500  square  miles  with  an  average  annual  rain- 
fall of  30  inches;  the  reservoir  capacity  will  be 
one-fifth  the  annual  precipitation.  From  the 
reservoir  system  a  2%-mile  canal  will  run  to  a 
so-called  forebay  with  an  area  of  1  square  mile 
and  an  average  depth  of  20  feet.  From  this  two 
lines  of  72-inch  riveted  steel  pipe  will  run  to 
the  power  house  10,000  feet  distant,  on  Duluth 
Harbor,  where  the  effective  head  will  be  about 
060  feet.  Each  of  the  six  units  will  have  two 
Pelton  wheels  direct-connected  to  a  generator 
furnishing  5,000  electrical  horse-power  at  220 
revolutions  per  minute.  Three-phase  current  at 
25  cycles  and  6,600  volts  will  be  furnished.  An 
auxiliary  receiver  or  equalizer  has  been  con- 
nected with  all  the  pipe  lines  and  with  each 
unit  in  the  power  house.  This  arrangement, 
coupled  with  relief  valves,  is  expected  by  Mr. 
F.  A.  Cokefair,  chief  engineer,  to  insure  safety 
against  damage  by  water-ram,  reduce  the  fric- 
tion loss  in  pipes  by  keeping  the  velocity  con- 
stant in  all  and  allow  the  operation  of  any  unit 
from  the  receiver  in  case  of  repairs  to  the  pipe 
lines. 
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The  Paradox  of  the  Pantheon. 


The  Romans  were  the  first  people  to  realize 
the  artistic  value  and  develop  the  architectural 
possibilities  of  the  groined  vault  and  dome. 
By  their  means  they  obtained  effects  of  unen- 
cumbered spaciousness  impossible  with  col- 
umns and  piers.  Greek  buildings  remain  to 
our  day  only  as  roofless  ruins.  The  stupendous 
monuments  of  Egypt,  rivalling  those  of  Rome 
in  magnitude,  are  chiefly  open  courts  and  col- 
onnades with  hypostyle  halls,  which,  though 
roofed  with  stone,  are  encumbered  by  columns. 
In  the  Great  Hall  at  Karnak.  the  broadest  aisle 
is  less  than  20  feet  wide  in  the  clear  and  not 
over  80  feet  high.  In  contrast  with  these  di- 
mensions are  those  of  the  Baths  of  Diocletian 
at  Rome,  which  have  an  unencumbered  floor 
space  of  340x87  feet  with  a  groined  vault  90 
feet  high.  The  constructive  methods  by  which 
the  Romans  accomplished  the  erection  of  these 
great  buildings  have  been  investigated  by 
many  architects  and  are  the  subject  of  several 
valuable  books.  A  systematic  study  and  ex- 
amination of  Roman  vaulting  has  never  been 
undertaken,  however,  and  in  the  most  perfect- 
ly preserved  and  frequently  visited  of  all  Ro- 
man monuments,  the  Pantheon,  the  extraor- 
dinary contradiction  between  the  construction 
and  decoration  of  the  magnificent  dome,  though 
known  for  150  years,  has  hardly  been  discussed. 
In  1894  Prof.  A.  D.  F.  Hamlin,  of  Columbia  Uni- 
versity, observed  certain  facts  which  suggested 
a  surprising  explanation  of  this  paradox,  and 
after  waiting  in  vain  for  some  years  for  a 
solution  from  some  other  source,  has  discussed 
the  subject  in  a  series  of  papers  in  the  "School 
of  Mines  Quarterly,"  from  which  the  following 
notes  have'  been  abridged  with  his  permission. 
As  a  study  in  ancient  Roman  vault  construc- 
tion, apart  from  the  Pantheon  problem,  the 
papers  also  merit  the  attention  of  ail  inter- 
ested in  the  engineering  and  architectural 
methods  of  bygone  days. 

The  true  Roman  system  of  construction  is 
particularly  interesting  at  the  present  time  be- 
cause it  was  based  on  the  use  of  concrete. 
The  architecture  of  the  Egyptians  and  the 
Greeks  was  one  of  stone,  and  the  construction 
of  their  great  edifices  was  a  tedious  labor. 
When  Rome,  enriched  by  the  spoils  of  world- 
wide conquests,  began  to  build  on  a  grand 
scale,  the  slow  processes  of  stone  construction 
were  out  of  the  question.  She  had  enormous 
resources  as  respects  rude  labor,  and  the 
practical  Roman  builders  accordingly  devised 
a  system  of  construction  utiliziag  this  unskill- 
ed labor  to  the  utmost,  employing  the  relatively 
limited  artistic  resources  of  the  empire  so  as 
to  make  a  minimum  of  original  design  serve 
for  a  maximum  of  buildings.  Hence  the  great- 
er part  of  the  walls,  piers  and  vaults  were 
concrete,  and  brick  and  stone  were  used  only 
for  facings. 

The  builders  were  economical  in  many  re- 
spects. To  support  the  enormous  weight  of 
the  heavy  concrete  vaulting  while  It  was  set- 
ting would  have  involved  a  massiveness  of 
timber  construction  for  centerings  which  was 
deemed  extravagant,  and  two  other  methods 
were  adopted  to  accomplish  the  same  end. 
Sometimes,  over  a  very  light  wooden  frame 
covered  with  slats  a  couple  of  feet  apart,  there 
was  built  a  thin  vault  of  large  flat  tiles  laid  ia 
strong  cement.  These  were  covered  in  turn 
with  smaller  tiles  breaking  joints  with  the  lay- 
er below.  This  made  a  stron?  elastic  shell. 
which,  when  loaded  up  to  the  haunches  with 
concrete,  was  quite  sufficient  to  carry  the  load 
of  the  concrete  afterwards  placed  on  the  upper 
portion  to  complete  the  vault.  The  second 
method    of    construction,    used    In    the    larger 


vaults,  was  more  complex.  Cellular  ribs  of 
brick  and  tile  were  first  built  on  light  centers. 
Other  centers  were  then  fixed  between  the  ribs 
and  the  intervening  space  was  filled  with  con- 
crete. As  these  fillings,  starting  from  the 
spring  and  growing  a  foot  or  two  daily,  hard- 
ened, they  formed  monolithic  lintels  between 
the  ribs,  bracing  them  against  lateral  overturn- 
ing and  taking  upon  themselves  a  part  of  the 
weight  of  the   next  portion  of  the   filling. 

It  is  noteworthy  that  these  admirable  build- 
ing methods  eventually  degenerated  into  mat- 
ters of  unthinking  routine,  aud  there  are  ribbed 
vaults  where  the  ribs  could  have  served  no  use- 
ful purpose.  Even  the  Pantheon,  dating  from  the 
early  part  of  the  second  century,  is  full  of  sole- 
cisms. Lanciani  declares  that  the  beautifully 
executed  discharging  arches  which  are  so 
noticeable  in  the  upper  part  of  the  exterior 
brick  facing  are  only  one  brick  deep  and  serve 
no  constructive  purpose.  In  the  dome  of  this 
building  the  constructive  ingenuity  of  the 
Romans  appears  highly  developed  and  yet  as- 
sociated with  the  most  extraordinary  disre- 
gard alike  of  that  economy  of  means  and  labor 
which  characterizes  many  phases  of  Roman 
building  and  of  the  logical  connection  which  in 
most  great  architectural  works  exists  between 
the  structural  framework  and  the  decorative 
dress.  In  the  dome  of  the  Pantheon  these  are 
not  merely  independent  but  are  absolutely  con- 
tradictory. 

The  Pantheon  was  built  by  Hadrian  between 
117  and  138  on  the  site  of  an  earlier  temple  con- 
structed by  Agrippa.  The  portico  is  a  recon- 
struction by  Septimius  Severus  and  Caracalla 
with  materials  from  an  older  structure.  The 
building  is  a  circular  edifice  142  feet  in  diam- 
eter, internally  covered  by  a  hemispherical 
dome  140  feet  high,  springing  from  the  circular 
wall.  This  wall  is  20  feet  tFiick,  but  its  seem- 
ing massiveness  is  reduced  one-half  by  seven 
niches,  n,  Figure  1,  opening  inwards  and  al- 
ternately rectangular  and  semi-circular  in  plan, 
an  eighth  opening  forming  the  great  doorway; 
and  eight  smaller  semi-circular  chambers,  open- 
ing outward  only  through  small  windows.  The 
eight  large  niches  are  capped  by  arches  and 
half-domes.  The  wall  appears  to  have  been 
constructed  in  the  usual  way  with  facing  of 
broad  flat  bricks  and  a  filling  of  pozzolana  con- 
crete. The  dome  is  sprung  low  enough  to  be 
inscribed  within  the  square  of  142  feet.  The 
28-1'oot  oculus  or  eye  at  the  summit  not  only 
lights  the  interior  in  the  most  beautiful  man- 
ner imaginable,  but  relieves  the  dome  of  a 
great  weight  at  its  weakest  point;  while  the 
carrying  up  of  the  exterior  drum  to  one-third 
the  height  of  the  dome,  and  the  series  of  ex- 
ternal steps  encircling  the  dome  above.it,  pro- 
vide for  the  loading  of  the  haunches  of  the 
vault  in  the  most  satisfactory  way. 

Very  efTective,  also,  and  admirably  simple  is 
the  interior  paneling  of  the  dome  with  140 
plain  rectangular  coffers,  each  showing  four 
sinkages  except  In  the  panels  of  the  upper  or 
fifth  tier,  which  have  but  three.  The  lower 
rails  in  each  panel  are  wider  than  the  upper 
ones  in  order  to  render  them  visible  to  a 
spectator  on  the  floor  of  the  temple.  The  para- 
dox of  the  Pantheon  is  to  be  found  in  this  in- 
terior paneled  face  of  the  vault. 

The  use  of  panels  as  a  ceiling  decoration  lent 
itself  readily  to  Roman  methods  of  vaulting 
with  brick  ribs,  which  could  be  arranged  to 
form  the  vertical  members  of  the  framework  of 
the  panels,  while  the  horizontal  members  or 
rails  could  likewise  be  built  of  l>rick,  forming 
a  rectangular  network  of  bricks  sufficiently 
rigid  when  set  to  carry  of  itself  the  concrete 
filling  and  backing  of  the  vault.  But  as  a 
matter  of  fact  few  large  vaults  remain  which 


show  this  system  of  construction.  The  great 
vault  of  Diocletian's  baths,  now  the  church  of 
S.  Maria  degli  Angeli,  is  quite  smooth  and  plain 
internally.  Others,  like  the  vaults  of  the  side 
cliambers  of  the  Basilica  of  Maxentius  and 
Constantine,  are  adorned  with  polygonal 
panels,  large  octagons  and  small  squares  or 
other  like  combinations,  which  contradict  any 
practical  system  of  structural  ribs.  The  one 
complete  and  monumental  example  of  this  kind 
of  vault  decoration  is  the  Pantheon,  and  here, 
if  anywhere,  it  would  seem  to  be  the  natural 
thing  to  allow  the  ribbing  of  the  vault  panels 
to  dictate  the  design  of  the  structural  frame- 
work of  the  dome.  The  interior  aspect  of  the 
dome  would  naturally  suggest  a  system  of 
vertical  ribs  converging  to  the  oculus,  and  a 
series  of  horizontal  arches  between  them, 
framing  the  panels  and  stiffening  the  whole 
skeleton.  But  this  is  not  at  all  the  way  the 
dome  was  constructed,  and  unfortunately  it  is 
impossible  at  present  to  say  clearly  how  it  was 
built. 

The  discordance  between  the  lines  of  the 
paneling  and  the  structural  skeleton  of  the 
dome  was  first  observed  during  repairs  ex- 
ecuted between  1743  and  1756,  when  an  archi- 
tect named  Piranesi  was  enabled  to  study  the 
construction.  His  drawings,  Figure  2,  stated  to 
be  from  measurements,  show  a  framework  of 
eight  discharging  arches  over  the  eight  niches 
or  chapels,  supporting  eight  massive  ribs 
springing  from  their  crowns  and  braced  against 
disruption  under  this  heavy  load  by  a  second 
tier  of  arches  sprung  from  the  haunches.  This 
system  of  arches  and  ribs,  harmonizing  with 
the  general  plan  of  the  wall  below,  was  gene- 
rally accepted  by  students  of  Roman  art  until 
recently.  The  fact  that  its  lines  cut  across 
those  of  the  panels  and  that  an  eight-fold  sys- 
tem is  fundamentally  inharmonious  with  one 
of  twenty-eight  parts,  was  of  course  patent  to 
the  most  careless  observer.  But  this  did  not 
discredit  Piranesi's  presentation  of  the  struc- 
tural framework  of  the  dome,  because  this,  if 
inharmonious  with  the  paneling,  was  iierfectly 
consistent  with  the  eight-part  design  of  the 
whole  interior,  and  the  paneling  was  generally 
considered  as  a  decorative  appliqu«'  of  ribs  in 
relief,  presumably  in  concrete  or  stucco,  on  the 
inner  surface  of  the  completed  vault,  as  shown 
in   Piranesi's  cross-sections. 

This  explanation  of  the  construction  of  the 
dome  was  questioned  by  Viollet-le-Duc  in  his 
famous  "Dictionnaire."  He  suggested  Figure  3, 
a  preliminary  skeleton  of  twenty-eight  ribs  and 
four  series  of  horizontal  arches,  all  of  brick, 
light  enough  to  be  carried  by  trussed  center- 
ings; these  formed  the  paneled  design  of  the 
inner  surface  of  the  dome  and  served  as  a 
permanent  centering  for  the  construction  of  a 
more  massive  outer  shell  of  arches  and  ribs 
after  a  modification  of  Piranesi's  system.  But 
this  was  merely  a  clever  speculation  of  the 
French  architect  and  has  no  basis  in  observed 
facts. 

Professor  Josef  Durm,  in  his  "Baukunst  der 
Romer,"  discredits  Piranesi's  scheme  by  claim- 
ing that  the  latter  could  have  discovered  the 
ribs  and  arches  only  by  cutting  through  the 
exterior  cornice  and  steps  around  the  base  and 
haunches  of  the  dome,  and  that,  as  there  is  no 
evidence  of  this,  "one  may  be  led  to  the  con- 
clusion that  Piranesi  was  entertaining  his 
readers  with  a  figment  of  his  own  imagination." 
Durm  accepts,  however,  the  theory  of  two 
shells  and  two  superposed  frameworlvs.  but  he 
suggests  that  there  are  fourteen  and  not  eight 
ribs,  and  that  they  are  sprung  directly  from  the 
wall  and  not  from  discharging  arches.  He 
seems  to  have  overlooked  the  fact  that  in  har- 
monizing   the    framing   and    paneling    he    has 
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thrown  the  framing  and  the  walls  supporting 
it  out  of  accord.  Moreover  it  hardly  seems 
likely  that  Piranesi  would  entirely  invent  his 
system  at  a  time  when  the  evidences  of  his 
fraud  would  be  so  entirely  patent  to  other 
observers. 

From  a  study  of  these  data  and  theories, 
which  he  gives  more  completely  in  his  papers, 
Professor  Hamlin  reached  the  conclusion  that 
Viollet-le-Duc's  assumption  of  two  shells  was 
reasonable,  although  without  insisting  on  the 
order  in  which  they  were  built.  It  was 
possible  that  the  outer  or  Piranesi  shell  was 
built  first  and  the  paneled  framework  laid  up 
afterwards,  on  the  removal  of  the  great  center- 
ings for  the  outer  shell,  by  means  of  movable 
centerings  hung  from  the  outer  framework. 
Each  zone  of  the  paneling  would  be  self-sus- 
taining as  soon  as  completed.  If  thus  con- 
structed as  an  afterthought,  perhaps  when 
Septimius  Severus  rebuilt  the  portion,  its  dis- 
cordance with  the  divisions  of  the  dome 
framework  is  easier  to  understand.  It  was 
with  this  theory  in  mind  that  Professor  Ham- 
lin   examined   the   dome   in    1S94.     Two    years 


below,  and  so  far,  at  least,  Piranesi  was  proved 
to  have  been  correct. 

But  these  facts  merely  shifted  the  puzzle, 
they  did  not  solve  it.  The  inherent  contradic- 
tion between  the  twenty-eight  panel  ribs  and 
the  eight-fold  design  of  the  rotunda  was  not 
explained,  it  was  accentuated.  The  140  panels 
were  a  part  of  the  dome  itself.  The  only  ex- 
planation of  the  contradiction,  to  the  satis- 
faction of  Prof.  Hamlin,  is  that  the  paneling 
was  a  decorative  embellishment  of  the  dome, 
which  was  originally  intended  to  present  a 
smooth  internal  surface,  artd  that  the  panels 
were  hewn  in  the  solid  brickwork  after  the 
completion  of  the  vault.  Prof.  Hamlin  acknow- 
ledges that  such  a  procedure  is  contrary  to  the 
assumed  method  of  Roman  construction;  but 
the  alternative  solution,  that  the  panels  were 
formed  during  the  laying  up  of  the  various  dis- 
charging arches,  assumes  the  use  of  molds  and 
of  complicated  special  shapes  of  brick  far  ex- 
ceeding the  capabilities  of  Roman  masons  at 
the  time  this  work  was  done.  In  Professor 
Hamlin's  papers  he  explains  in  detail  the  in- 
tricacy of  the  mason  work  necessary  in  laying 
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earlier,  M.  Chcdanne  had  removed  the  stucco 
from  three  panels  of  the  lower  row  in  the 
dome  and  from  several  small  areas  near 
these.  These  bare  spots  were  examined  with 
an  opera  glass,  as  there  was  no  scaffolding  from 
which  a  close  examination  could  be  made  at 
the  time,  and  it  was  clearly  seen  that  the  whole 
structure  was  brick,  ribs  and  filling  alike.  But 
the  singular  fact  became  apparent  that  it  was 
not  composed  of  structural  ribs  laid  up  as  such 
according  to  the  theories  of  Viollet-le-Duc  and 
Durm,  but  the  paneling  was  formed  in  the  sub- 
stance of  the  massive  dome  of  brick,  with  dis- 
charging arches  cutting  at  haphazard  across  the 
panels,  as  shown  in  Figure  4.  The  theory  of  a 
double  shell,  as  well  as  that  of  paneling  in  con- 
crete added  as  an  afterthought,  was  thus  dis- 
posed of.  The  dome  was  a  single  massive  vault 
of  solid  brick,  an  unusual  construction  In  Rome; 
thf  paneling  was  formed  in  the  brickwork  itself 
and  this  brickwork  was  laid  up  in  a  series  of 
discharging  arches,  for  a  part  of  its  height  at 
least.  These  were  plainly  seen  to  have  been 
planned  with  reference  to  the  chapels  or  niches 


up   the  relieving  arches  and  their   filling  over 
the  huge  forms  for  the  panels. 

If  the  dome  is  supposed  to  have  been  built 
first,  with  or  without  a  skeleton  of  arches  and 
structural  ribs  extending  through  its  whole 
thickness,  and  without  regard  to  interior  deco- 
ration, it  becomes  clear  that  this  could  be  done 
with  relatively  light  and  simple  trussed  center- 
ings. Ch6danne  has  shown  from  his  exami- 
nation of  the  brickwork  that  the  eight  discharg- 
ing arches  are  built  like  vertical  arches, 
although  with  the  inner  faces  shaped  to  the 
curve  of  the  dome.  If  this  is  also  true  of  a 
second  row  of  arches,  as  in  the  Piranesi  theory, 
all  the  lower  part  of  the  dome  could  have  been 
built  up  nearly  to  half  its  height  without  center- 
ing. As  a  matter  of  fact,  Piranesi's  sections 
show  all  the  masonry  of  the  dome  up  to  the 
level  of  the  fourth  row  of  panels  laid  up  in 
horizontal  courses,  and  with  this  Chedanne's 
observations  agree.  Prom  that  level,  it  was 
possible  to  erect  the  eight  massive  ribs  and  the 
oculus  at  the  top  on  skeleton  centerings,  span- 
ning  the   opening    with   trusses   either   resting 


on  the  completed  zone  or  supported  from  the 
floor  of  the  rotunda.  In  Figure  5  Professor 
Hamlin  sketches  a  part  of  the  dome  carried  up 
in  this  manner;  he  does  not  claim  that  this 
was  done,  hut  merely  suggests  that  such  a 
procedure  was  possible  and  comparatively 
simple  if  the  builders  did  not  concern  them- 
selves about  the  interior  paneling.  The  dome 
being  completed  and  the  centerings  removed, 
wholly  or  in  part,  the  hewing  of  the  panels  sirl)- 
sequeutly  would  be  a  simple  matter  without 
endangering  the  stability  of  the  vault.  The 
work  would  be  simple,  within  the  ability  of 
laborers  of  little  or  no  skill,  and  remarkable 
only  for  its  quantity  and  not  its  difficulty.  That 
the  panels  were  formed  in  this  manner  is  the 
more  credible  because  it  allows  the  supposition 
that  the  interior  decoration  was  designed  quite 
independently  of  the  construction. 

But  two  objections  have  been  advanced 
against  the  validity  of  this  theory.  Chcdanne 
has  reported  that  the  surface  of  the  bricks 
does  not  indicate  cutting.  But  Professor  Ham- 
lin finds  it  easier  to  believe  Chcdanne  mistaken 
in  his  observations  on  this  point  than  to  sup- 
pose the  arches  could  have  been  built  into  the 
molds  without  cutting  or  breaking  the  bricks; 
in  most  cases,  he  states,  it  would  have  been  an 
absolute  impossibility.  On  the  other  hand,  the 
rough  hewing  of  the  panels,  to  be  finished 
afterwards  rn  stucco,  might  in  many  places 
have  exposed  such  a  serrated  surface  as  Chcd- 
anne appears  to  have  noticed,  where  the  ends 
of  brick  came  close  to  the  hewing  line. 

The  other  argument  is  the  fact  that  in  the 
center  of  each  panel  there  is  a  bronze  anchor 
set  in  the  brickwork  to  hold  a  bronze  rosette  or 
other  ornament.  It  is  not  impossible  that  these 
were  set  in  the  brickwork  after  its  completion,  as 
such  an  operation  is  common  enough  in  modern 
work.  But  even  were  this  not  so,  it  would 
simply  prove  that  the  paneling  had  been  con- 
ceived and  provided  for  when  the  dome  was 
first  built,  without  at  all  proving  that  the 
panels  were  actually  shaped  in  the  extremely 
difficult  manner  suggested   by  M.  ChCdanne. 

Evidence  of  the  most  valuable  nature  as  to 
the  merits  of  these  various  explanations  of  the 
paradox  of  the  Pantheon  could  be  drawn  from 
the  appearance  of  other  buildings  of  like 
character,  but  the  present  state  of  knowledge 
of  the  details  of  the  vaults  from  the  time  of 
Hadrian  to  that  of  Constantine  is  inconclusive. 
Only  by  a  critical  examination  of  these  struc- 
tures can  the  true  history  and  chronology  of 
paneled  vault  decoration  be  worked  out.  Pro- 
fessor Hamlin  gives  illustrations  of  a  few  ex- 
amples of  such  paneled  vaulting  in  which  the 
work  is  considered  to  support  his  theories. 
The  summary  of  his  investigations  and  studies 
he  states  in  the  following  words. 

"To  sum  up  the  conclusions  which  appear 
most  rational,  taking  into  account  the  present 
unsatisfactory  character  of  the  evidence  at 
hand,  or  at  least  its  lack  of  final  conclusive- 
ness, it  would  seem  probable  that  the  dome  of 
the  Pantheon  as  constructed  in  the  time  of 
Hadrian  was  internally  a  smooth  vault,  as  its 
upper  part  always  remained,  and  as  many 
great  vaults  often  were,  e.  g.,  the  great  vault  of 
the  Tepidarium  of  Diocletian's  Baths,  now  the 
nave  of  S.  Maria  degli  Angeli.  At  some  date 
subsequent  to  its  completion,  and  very  prob- 
ably in  the  time  of  Septimius  Severus,  who  re- 
built the  great  portico  of  the  temple,  or  of  Car- 
acalla,  it  would  appear  that  the  emperor,  de- 
siring to  embellish  the  dome  and  to  replace  its 
faded  or  ineffective  stucco  decoration  with 
something  more  permanent  and  dignified, 
caused  the  existing  panels  to  he  hewn  as  a  part 
of  his  work  of  general  restoration  and  im- 
provement.    Owing  to  the  difficulty  and  danger 
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of  working  from  overhead  in  the  nearly  flat 
central  field  of  the  dome,  this  work  was  confin- 
ed to  the  lower  three-quarters  of  its  surface. 
It  was  a  work  easily  executed  when  once  the 
scaffolding  was  erected.  No  indications  of  the 
internal  structure,  discharging-arches  or  ribs 
appeared  upon  the  stuccoed  surface  of  the 
dome.  The  designer  concerned  himself,  there- 
fore, with  only  two  problems — to  secure  an  ad-* 
equate  scale  in  his  work  and  to  arrange  so  that 
the  panels  should  center  over  the  four  axial 
niches  of  the  building.  The  resultant  of  these 
two  considerations  was  the  adoption  of  a  scale  or 
spacing  giving  six  panels  intermediate  between 
those  centered  on  the  axes  of  the  building.  The 
panels  were  marked  out  on  the  plastered  sur- 
face and  the  cutting  begun,  the  hewing  away  of 
portions  of  the  discharging-arches  of  the  dome 
being  a  relatively  unimportant  incident  of  the 
work.  The  beveling  of  the  lower  reveal  of 
each  sinkage  of  the  panels  was  a  very  simple 
detail  of  the  cutting,  although  it  would  have 
caused  infinite  labor  and  trouble  to  execute 
upon  a  mould  as  suggested  by  M.  Ch^danne. 
When  the  hewing  was  thus  completed  the 
whole  was  once  more  stuccoed,  mouldings  were 
run  in  the  stucco  of  the  edges  of  the  140  panels, 
the  central  rosettes  and  adornments  of  gilded 
bronze  were  added  and  the  work  was  com- 
pleted. 

"The  final  proof  or  disproof  of  this  theory 
must  rest  upon  further  and  more  minute  in- 
vestigation than  has  yet  been  possible,  both  of 
the  Pantheon  itself — to  the  unraveling  of 
whose  complicated  history  M.  Chedanne  has 
made  so  important  a  contribution — and  of 
other  vaulted  structures  of  the  Roman  Imperial 
epoch.  The  Piranesi  system  must  be  finally 
vindicated  or  disproved  by  a  more  complete  ex- 
amination of  the  dome  than  has  so  far  been  un- 
dertaken. The  brickwork  of  this  and  other 
monuments  must  be  examined  for  technical 
evidence  as  to  its  having  been  hewn  or  laid  up 
to  a  mold.  It  is  to  be  hoped  that  the  labors  of 
the  Italian  government,  whose  Direzione  Gener- 
ale  delle  Antichit^  watches  with  such  zealous 
and  intelligent  guardianship  over  its  priceless 
archsological  possessions,  and  the  investiga- 
tions of  archaeologists  and  students,  both  Ital- 
ian and  foreign,  to  whom  the  government 
shows  such  considerate  hospitality,  may  at  no 
distant  date  finally  and  authoritatively  eluci- 
date the  paradox  of  the  Pantheon." 


plans,  which  comprise  a  basement  plan,  half 
plans  of  the  first  and  attic  stories  and  various 
details.  The  building  has  extreme  dimensions 
of  103x185  feet.  It  stands  100  feet  back  from 
Bowen  Street  on  a  lot  extending  through  to 
another  street  and  large  enough  for  the  ex- 
terior to  appear  to  advantage.  Its  main  en- 
trance is  in  the  center  of  the  front  facade  and 
there  are  two  pupils'  entrances,  one  at  each 
end  of  the  building.  Each  school  room  is  pro- 
vided with  its  corresponding  wardrobe,  as 
shown,  and  is  reached  either  directly  from  the 
corridor  or  from  the  wardrobe.  Toilet  rooms 
are  provided  on  both  the  first  and  second 
fioors,  in  ready  access  to  the  rooms  served. 
The  assembly  room  is  located  in  the  rear 
central  part  of  the  building  at  a  lower  level 
than  the  first  floor,  with  two  exits  at  the  rear 
at  ground  level.  It  is  about  58x58  feet  in  plan 
and  separated  with  drop  sliding  doors  from  the 
main  corridor  of  the  first  floor,  which  can  thus 
be  utilized  as  a  gallery.  In  this  connection 
mention  may  be  made  of  foot  warmers  which 
are  provided  in  the  corridors.  These  are  two 
in  number  and  are  not  of  the  indirect  type  but 
consist  of  a  direct  radiating  steam  coil,  set  in 
a  tin-lined  recess  in  the  first  floor,  the  recess 
covered  with  a  plain  japanned  iron  lattice-pat- 


in  the  front  of  the  building,  passes  through  the 
tempering  coil  and  thence  to  the  fan  through 
a  cheese  cloth  screen  for  removing  dust.  The 
inner  walls  of  the  cold-air  chambers,  it  will  be 
noticed,  are  fitted  with  sashes  of  window  glass 
to  afford  light  to  the  spaces  behind  them. 
The  tempering  coil  consists  of  four  5-foot  sec- 
tions of  Sturtevant  pipe  coil  heaters,  two  sec- 
tions with  four  rows  of  1-inch  pipe  and  the 
other  with  two  rows,  and  all  29  rows  long 
standing  9  feet  high.  Altogether  there  are 
2,550  feet  of  pipe,  or  850  square  feet  of  sur- 
face. These  coils  are  provided  with  a  bypass 
damper  controlled  by  a  Johnson  thermostat  in 
the  tempered  air  chamber. 

The  blower  is  a  9x4.5-foot  three-quarter 
housing  Sturtevant  fan  driven  by  a  directly- 
connected  15xl0-lnch  center-crank  horizontal 
Sturtevant  engine.  The  engine  is  designed  to 
drive  the  fan  at  a  maximum  speed  of  150 
revolutions  per  minute  at  25  pounds  maximum 
steam  pressure  and  the  system  is  calculated  to 
deliver  to  each  of  19  school  and  one  recitation 
room,  including  two  rooms  of  a  future  addi- 
tion, 1,200  cubic  feet  of  air  per  minute,  to  the 
assembly  hall  8,000  cubic  feet  of  air  per  minute, 
and  suitable  amounts  to  the  principars  room, 
the  library  and  the  teachers'  room,  all  at  the 
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Ventilating  and  Heating  No.  23  School,  Rochester, 
N.  Y. 


Foundation  Plan,  Showing  Ventilating  System. 


An  interesting  example  of  schoolhouse  plan- 
ning and  schoolhouse  heating  and  ventilation 
is  afforded  in  a  recently  completed  school 
building  in  Rochester,  N.  Y.,  No.  23,  on  Bowen 
Street  in  the  eastern  part  of  €hat  city.  These 
structures  in  Rochester,  have  for  some  time 
been  designed  by  Mr.  J.  Foster  Warner,  of  Ro- 
chester, and  the  present  instance  may  be  pre- 
sented as  typical  of  Rochester  schoolhouse 
practice.  No.  23  school  is  a  two-story  building 
comprising  16  grade  rooms,  all  approximately 
of  the  same  size,  24x30  feet,  a  kindergarten, 
one  recitation  room,  a  library,  teachers'  and  a 
principal  room  and  a  large  assembly  room,  be- 
sides the  various  utility  rooms  and  some 
spaces  in  the  basement.  The  fan  system  of 
heating  has  been  installed  for  ventilation  with 
direct  steam  radiation  in  the  rooms  for  warm- 
ing. The  building  complete,  enclosing  in  the 
two  stories  345,000  cubic  feet  of  space,  cost,  in- 
cluding the  heating  and  ventilating  apparatus, 
158,000. 

An  idea  of  the  general  arrangement  of  the 
rooms  and  the  scheme  for  heating  and  venti- 
lation can  be  obtained  from  the  accompanying 


tern  register.  The  register  is  about  10  feet 
long  and  a  seat  has  been  built  alongside  it 
its  full  length. 

The  second  story  is  similar  in  arrangement 
to  the  first  story,  except,  of  course,  that  the 
assembly  room  does  not  continue  through  it. 
A  recitation  room,  18.5x24.5  feet  is  located  in 
this  story,  serving  the  higher  grade  classes.  In 
order  to  insulate  it  so  far  as  possible  against 
sound  transfers  into  adjoining  rooms,  its  walls 
enclose  airspaces.  These  inside  walls  of  the 
room  are  supported  on  2x4  inch  timbers  stag- 
gered to  leave  about  5  inches  air  space  be- 
tween the  inner  wall  surfaces,  which  consist 
of  Neponset  red  rope  paper  tacked  to  wood 
cleats  attached  to  the  2x4-inch  timbers.  The 
basement  contains  only  general  cellar  and  the 
heating  apparatus,  two  bicycle  rooms  and  a 
teachers'  lunch  room. 

The  ventilating  apparatus  is  symmetrically 
arranged  about  the  center  line  of  the  building 
and  consists  of  an  engine-driven  double  dis- 
charge blower  which  forces  tempered  air  to 
two  distributing  points  where  heaters  are  in- 
stalled and  the  individual  supplies  to  the  var- 
ious rooms  are  taken.  The  air  is  received  dur- 
ing school  sessions  through  basement  windows 


same  time.  This  amounts  to  something  over  32,- 
000  cubic  feet  of  air  per  minute  and  gives  a 
velocity  of  flow  through  the  passages  from  the 
cold-air  inlet  to  the  fan  of  about  250  feet  per 
minute  and  through  the  cheese  cloth  filter, 
which  presents  about  450  square  feet  of  suf- 
face  of  70  feet  per  minute. 

The  air  is  discharged  in  opposite  directions 
from  the  fan  to  two  distributing  chambers,  at 
the  entrance  of  each  of  which  the  main  heat- 
er for  each  half  of  the  building  is  placed. 
These  are  of  the  same  type  as  the  tempering 
coils,  each  containing  about  3,763  lineal  feet 
of  1-inch  pipe,  or  1,254  square  feet  of  surface. 
Each  heater  comprises  four  sections,  6  feet  4 
inches  long,  with  four  rows  of  pipes,  each 
with  35  pipes  8  feet  high.  The  heaters  are 
also  provided  with  by-passes  underneath  and 
at  the  distributing  chamber,  where,  as  stated, 
the  individual  room  supplies  are  taken,  butter- 
fly mixing  dampers,  under  the  control  of  John- 
son thermostats  placed  in  the  rooms  corre- 
sponding, regulate  the  mixture  of  tempered  and 
heated  air  to  suit  the  local  room  conditions. 

The  air  is  delivered  to  the  rooms  at  the 
usual  height  of  about  8  feet  through  bronze 
screens    made    of    fiat    crimped    iron    of    plain 
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lattice  pattern,  set  in  an  angle-iron  frame.  As 
already  stated,  the  ventilating  system  is  based 
on  the  supply  of  1,200  cubic  feet  of  air  per 
minute  to  the  average  room,  which  on  the 
basis  of  30  cubic  feet  t)f  air  per  capita  per 
minute,  allows  for  40  pupils  per  room.  The 
rooms  being  24x30  feet  in  size,  the  gross 
amount  of  floor  space  per  pupil  is  thus  18 
square  feet.  The  air  supply  to  each  room  is 
carried  from  the  distributing  chamber  in  a 
12xl4-inch  horizontal  galvanized-iron  duct  and 
in  a  brick  flue  20x24  inches  in  cross-section. 
The  velocity  of  the  air  in  the  former  case  is 
accordingly   1,000  feet   per  minute  and   in   the 
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latter  360  feet  per  minute.  The  register  areas 
are  24x27  inches,  so  that  the  register  is 
about  1 1/3  times  the  size  of  the  flue.  Allow- 
ing for  lattice  work,  the  velocity  through  the 
registers  is  about  350  feet  per  minute. 

The  flues  are  unlined,  the  brick  work  being 
rubbed  smooth,  but  at  bottom  and  top  galvaniz- 
ed-iron is  used  to  break  the  right  angle  turn 
and  avoid  eddying  of  the  air.  The  construction 
at  the  top  of  the  heat  flues  is  shown  in  an 
accompanying  detail  drawing.  The  brickwork 
is  arched  over  behind  the  galvanized-iron 
work.  The  inside  of  all  flues  visible  through  the 
registers  are  colored  with  red  water   paint.   The 
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complished  in  general  through  two  passages, 
through  a  vent  register  at  the  floor  opening 
into  a  flue  adjoining  the  hot-air  flue  and 
through  a  vent  register  at  the  ceiling  over  the 
door  to  the  wardrobe,  the  area  of  these  two 
registers  aggregating  that  of  the  fresh  air 
register.  This  latter  arrangement  provides  for 
the  ventilation  of  the  wardrobes,  which  are 
fitted  with  hooks  fastened  to  a  cleat  which  ex- 
tends six  inches  from  the  side  walls,  and  with 
a  small  cupboard  which  has  a  galvanized  wire 
panel  affording  a  circulation  of  air.  The  air 
from  the  wardrobes  passes  into  the  vent  flue 
that  serves  the  school  room,  except  in  a  number 
of  cases  where  the  location  of  the  wardrobe  did 
not  allow  of  this  arrangement,  the  latter  in- 
stance having,  for  example,  in  the  first  story, 
floor  registers  admitting  the  air  to  a  system  of 
vent  ducts  in  the  basement.  This  system,  as 
shown  in  the  basement  plan,  is  connected  with 
the  space  surrounding  the  smoke  stack,  and 
the  air  in  that  way  is  given  the  accelerating 
force  of  the  heat  from  the  boiler  fine.  An  ac- 
companying cross-section  shows  the  base  of 
the  vent  fine  and  the  opening  to  allow  the  pass- 
age of  air  from  the  wardrobe.  At  the  attic,  as 
shown,    the   exhaust  air  is  collected   by  ducts 
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venient  to  locate  fresh  air  passages.  In  each 
case  the  supply  duct  for  this  room  has  a  blast 
gate  near  the  distributing  chamber.  The  air  is 
exhausted  at  the  fioor  line  with  three  side 
registers  alongside  each  side  wall,  the  aggre- 
gate area  of  the  six  vent  registers  being  about 
1.9  times  that  of  the  fresh  air  registers.  Ducts 
In  the  basement  carry  the  air  to  two  large 
•-ent  shafts,  which  lead  to  the  attic,  where  the 
air  is  collected  and  discharged,  as  described. 

The  toilet  rooms  are  ventilated  independent- 
ly of  the  rest  of  the  building.  Each  is  warmed 
by  indirect  radiation  with  stacks  in  the  base- 
ment through  which  is  conducted  fresh  air 
from  independent  air  inlets  in  the  rear  base- 
ment wall.  The  stacks  are  located  high 
enough  to  drain  directly  into  the  boilers  by 
gravity,  so  that  they  can  be  operated  at  any 
time  without  regard  to  boiler  pressure.  Each 
stack  has  about  60  square  feet  of  surface.  The 
vitiated  air  from  the  toilet  rooms  is  carried 
upward  and  discharged  through  separate  flues 
into  the  atmosphere. 

Steam  for  the  plant  is  generated  In  horizon- 
tal tubular  boilers,  installed  in  duplicate. 
They  were  built  by  Atlas  Engine  Works,  ta 
stand  100  pounds  pressure,  but  the  maximum 
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fan  system  Is  designed,  in  connection  with  the 
direct  radiation  system,  to  warm  the  building 
to  68  degrees  Fahrenheit  without  a  variation 
of  more  than  3  degrees  between  any  portions 
of  the  same  room.  It  will  be  interesting  to  add 
that  a  Johnson  humidostat  has  been  provided 
in  front  of  the  heaters  and  the  thermometers 
in  the  rooms  have  purposely  been  calibrated 
to  read  four  degrees  high,  the  intention  being 
to  maintain  a  temperature  of  about  66  degrees 
and  a  humidity  of  50  per  cent.,  without  alarm- 
ing the  teacher  by  a  thermometer  reading  be- 
low 70  degrees. 

The   outfiow    of   air   from    the   rooms   is   ac- 


into  two  centers  or  vent  stacks.  In  each  of 
these  there  is  an  aspirating  coil  of  100  feet  of 
1%-inch  pipe  and  the  air  is  discharged  into 
the  atmosphere  through  a  short  chimney,  in 
each  case,  capped  with  a  hood  of  No.  24  gal- 
vanized iron.  A  pair  of  dampers  operated  by 
compressed  air  is  provided  in  each  shaft  to  be 
closed   during  unoccupancy   of  the   building. 

The  assembly  room  has  four  fresh  air  inlets. 
as  indicated  on  the  first-floor  plan,  two  of  tlie 
openings  allowing  the  air  to  issue  toward  tlie 
center  of  the  room  and  the  others  fitted  witli 
deflectors  to  direct  the  air  toward  the  outer 
end   of  the   room,   where    it    was    not   so   con- 


working  pressure  is  intended  not  to  exceed  25 
pounds.  Each  boiler  has  a  54-inch  shell  with 
46  tubes  31/4  inches  in  diameter  and  14  feet 
long.  The  main  steam  supply  is  6  inches  in 
diameter  subdivided  into  a  3-inch  line  to  the 
fan  engine  and  a  2-inch  pipe  to  each  separate 
section  of  each  heater.  The  radiation  through- 
out the  building  is  arranged  for  low  pressure 
with- separate  supply  and  returns,  and  reduc- 
ing valves  are  accordingly  used  in  connection 
with  the  live  steam  supply.  The  water  of  con- 
densation has  thus  to  be  pumped  to  the  boilers, 
and  a  6x4x6  inch  Snider-Hughes  Co.  duplex 
steam  pump  and  receiver  has  been  installed  for 
the  purpose.  The  exhaust  from  both  engine 
and  pump  is  utilized  as  far  as  possible,  being 
passed  first  through  a  Kieley  oil  eliminator 
and  conveyed  to  the  tempering  coils  and  also 
to  one  section  of  each  of  the  main  heaters, 
these  sections  being  in  addition  piped  to  re- 
ceive live  steam  when  necessary.  In  this  con- 
nection the  usual  outboard  exhaust  pipe  with 
back-pressure  valve  is  furnished.  Direct  radia- 
tion has  been  provided  for  the  corridors  as 
well  as  for  the  vestibules. 

The  contractors   for  the   heating  and   venti- 
lating   apparatus,    which    cost    $8,500.00,  were 
.  Messrs.  Barr  &  Creelman,  of  Rochester. 


The  Slmplon  Tunnel  excavation  was  carried 
on  during  July  at  the  rate  of  16.8  feet  per  day 
in  the  north  heading  and  23.4  feet  at  the  south, 
according  to  "Engineering,"  which  gives  the 
total  advance  at  the  end  of  the  month  as  24,- 
849  feet  at  the  north  and  16,420  feet  at  the 
south.  The  rock  temperature  in  the  north 
heading  is  127  degrees  Fahrenheit.  The  flow 
of  water  in  the  north  tunnel  is  1.88  gallons  per 
second,  but  in  the  south  tunnel  it  is  243.1  gal- 
lons, and  has  caused  much  trouble. 
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The  Durability  of  Steel  in  Concrete. 


No 

Cement,  llw.  . 
Sand,  CD.  ft. .  . 
Gravel,   cu.  ft. 


It  has  generally  been  assumed  that  steel  em- 
bedded in  concrete  does  not  suffer  any  injurious 
changes,  although  an  occasional  instance  is 
mentioned  to  show  that  the  metal  will  be  cor- 
roded under  some  circumstances.  In  order  to 
obtain  definite  information  on  the  subject,  M. 
Breuilli^  undertook  at  La  Chalnette  a  series  06 
experiments  which  are  described  by  him  in  a 
recent  issue  of  the  '.^nuales  des  Fonts  ct 
Chauss§es." 

Four  slabs  of  concrete-steel  were  first  made 
in  which  the  proportions  of  the  Portland  ce- 
ment concrete  were  as  follows: 

1234 
l,3i;3         l,3-.23         1,764         2,204 
12.6  12,6  12.6  12.6 

31.8  31.S  31.8  31.8 

All  slabs  had  an  area  o(  36x39  inches  and  a 
thickness  of  11.8  inches.     The   steel    rods  em- 
bedded in  them  were  3/16  inch  in  diameter  and 
were  arranged  in  the  following  order:     About 
"u   inch  from  the  upper  face  there  was  placed 
a  rectangular  network  of  rods  parallel  to  the 
sides  and  about  1%   inches  apart,  the  outside 
rods  being  %   inch  from   the  edge.     One  and 
one-half  inches  below  the  first  a  second  layer 
was  laid;  a  third  lU,  inches  below  the  second; 
a  fourth  4  inches  i)elow  the  third;  a  fifth  ly^ 
inches  below  the  fourth;   a  sixth  the  same  as 
the  fifth.     On  the  first  layer  of  bars  a  netting 
of  3/32-inch  wire  was  laid,  and  the  mortar  was 
pressed  on   it   so  as   to   form   a  tight  coating. 
A^ix  manometer  tubes  iienetrated  in  each  layer. 
^     The  first  slab  was  subjected  to  a  pressure  of 
12  meters  (39.4  feet)   of  water  in  the  morning 
of  one  day,  which  was  taken  off  in  the  evening. 
For    six    days    this    operation    was    continued. 
The  manometer  tubes  show  that  the  water  had 
penetrated  into  the  block,  impregnating  it  com- 
l)Ietely,   and   had   reached   the  embedded   steel. 
After  these  few  days  the  plate  was  left  in  the 
oiien  air  exposed  to  the  action  of  the  weather. 
From  time  to  time  pieces  of  the  concrete  were 
taken   from   the  block,   and  the  metal   was  al- 
ways found  in  perfect  condition. 

Two  facts  are  to  be  noted:     The  surface  of 
the  metal  was  bright  before  it  came  into  con- 
tact with  the  cement  and  dull  after  the  metal 
was  exiK)sed  by  removing  the  cement.    The  mor- 
tar adhered  to  the  steel   at  the  edges  in   the 
parts  protected  by  bitumen,  but  it  did  not  ad- 
here in  the  parts  where  the  water  had  circu- 
lated.    By   additional   experiments  the   author 
verified  the  above  fact,  that  if  steel  bars,  hav- 
ing a  bright  surface,  were  immersed  In  cement 
mortar  during  several  days,  the  surface  became 
dull  after  removal  of  the  adhering  mortar.     It 
appeared  that  the  mortar  had  attacked  the  sur- 
face of  the  steel.    This  action  of  mortar  on  steel 
explains  the  reduction  of  rust  on  steel  bars  in 
cement.    The  latter  is  a  fact  frequently  stated 
and    which   can   easily   be    verified    by   letting 
some  bars  take  a  slight  layer  of  rust  and  then 
embedding  them   in  cement  mortar.     The  first 
bars  which  were  removed  from  the  mortar  af- 
ter three  to  five  days  showed  still   some  rust 
stains.      The    last    bars    which    were    removed 
after  15  to  20  days  were  perfectly  free  from 
rust,    which   appeared    to    have    given    up    Its 
oxygen  to  the  cement.  Avge.    4.3  mi?. 

The  water  which  passed  through  the  con- 
crete Blabs  was  sampled  before  and  after  pass- 
ing, and  an  analysis  of  the  salts  contained  in 
it  was  made  by  the  laboratory  of  the  Keole  des 
Fonts  et  ChaussSes.  These  salts  came  from 
the  water  as  well  as  from  the  concrete  block. 
Specimens  collected  after  the  pressure  was 
stopped  gave  the  results  next  tabulated.  The 
table  shows  that  water  just  before  pass- 
ing into  the  blocks  after  removal  of  pressure 
contains  more  mortar  salts  than  the  water 
which  passed  through  the  slab. 


,,.,                 ,    ,  Before     After 

\\  hen  sampled   pusslng.  passing. 

^o.  samples 3               4 

on.  Grams.  Grams. 

Mlli'a     2  46         142 

Aluminum    and    iron 3  60         2  32 

k'""*    -, 17.70       15.6U 

Magnesia    .  .    Traces 

Sulphuric  acid   1  22 

t'hiorine    j'22 

Loss  on  ignition 28  46 


Traces 

0.9U 

0.90 

25.85 


The  three  remaining  slabs  were  subjected  to 
the  action  of  water  under  a  pressure  of  about 
50  feet.  In  spite  of  the  rich  proportion  of  ce- 
ment, the  use  of  a  metal  netting  and  the 
smoothening  of  the  mortar,  all  three  specimens, 
though  more  tight  at  the  beginning  than  the 
best  granite,  were  penetrated  by  the  water  after 
having  been  subjected  to  intermittent  press- 
ures. The  water  which  passed  through  the 
plates  as  well  as  the  water  which  came  back 
from  the  upstream  end  was  analyzed.  The 
following  table  gives  the  results  obtained: 

Samples  taken   ^tiSm.  s'tTam. 

>o.  samples 5  y 

Silica   "'i-S^-  «™"«^ 

Aluminum   and    iron '    '  a  r>  '''40 

'i^esia:;::;;:;::::v.-.::;::;--    ''Ul  t'I^ 

Sulphuric  add 159      ^'?T.? 

Loss  on  ignition 26.98       28  27 

The  silica,  aluminum  and  iron,  magnesia 
and  sulphuric  acid  come  from  the  slabs  only. 

Comparing  these  proportions  with  tho.se 
shown  by  an  analysis  of  the  cement,  it  was 
found  that  the  proportion  of  iron  and  alumi- 
num collected  is  much  higher  than  that  gen- 
erally found  in  cement,  19  and  13  B.er  cent, 
instead  of  10.5. 

When  slabs  2,  3  and  4  were  broken,  the  bars, 
which  were  bright  when  embedded,  had  become 
dull,  and  the  metal  did  not  adhere  to  the  ce- 
ment at  the  portions  through  which  the  water 
passed.  Just  as  in  slab  1,  it  appeared  that  the 
bars  did  not  rust  when  they  were  surrounded 
l)y  mortar,  even  when  the  water  passed  through 
the  mortar. 

The  preceding  seems   to   indicate  that,   first, 
a  salt   is  formed   by  the  action  of  cement  on 
iron,  and,  secondly,  this  salt  is  dissolved  by  the 
water  which  penetrates  into  the  concrete-steel. 
If  the  cement  attacks  the  steel  and  a  chem- 
ical combination  is  formed,  the  weight  of  the 
steel  must  be  more  or  less  than  before,  accord- 
ing as  the  newly-formed  body  adheres   to  the 
steel    or    not.      To   verify    this    conclusion   ten 
2x2-inch   plates  were  taken.     Each   little  plate 
thus  had  8  square  inches  surface.     These  were 
weighed  and  then  embedded  in  Portland  cement 
mortar;    after    24   days   they   were    taken   out, 
carefully   cleaned   of  all   mortar,   weighed   and 
again   put   in   the   mortar.     The   same   process 
was  repeated  after  14   days,  and,  finally,  after 
70  days,  an  increase  in  weight  was  noticed  in 
every   case,    the   amounts  of   milligrams   being 
as  follows: 


bing. 
low: 


Increase   afte 
5th  day.  . .  . 

10th    •• 

15th    "   

20th    "    

25th    "    

aoth    ■'  

;Wth    •'   

40th    "    .... 

4oth    ••    

50th    "    
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The   results  obtained   are   tabulated   be- 


Minimum. 
.  .    ~1 

0 

3 

3 


Average. 
— Vt 

1 

4.2 

4.6 

5.8 

<5.4 

6.0 

6.6 

7.4 

9.4 


Maximum. 
0 
2 
6 
7 
7 
7 
7 
8 
9 
11 


Increase 

Decrease 

Decrease 

in 

after  1st 

after  2d 

weight. 

immersion. 

immersifin. 

'I'dlal. 

11     '"'''• 

3  mg. 

1 
3 

mg. 

4     mg. 

8 
10 

1 
2 

0 
3 

3 

10 

2 

2 

4 



— 

9.4  mg. 

2  mg. 

2  2 

mg. 

4.2  mg. 

The  increase  in  weight,  as  can  be  seen,  was 
quite  regular,  except  between  the  thirtieth  and 
fortieth  day,  during  which  period  cold  weather 
prevailed. 

If  a  soluble  salt  had  formed,  the  plates  taken 
out  from  the  mortar  should  lose  weight  under 
the  action  of  water.  Nos.  46  to  50  were  twice 
put  in  constantly  renewed  water,  and  they  lost 
part  of  their  weight.  After  six  hours  the  loss 
of  weight  was  on  an  average  2  milligrammes, 
after  a  second  immersion  of  seven  hours  the 
loss  was  2.2  milligrammes.  The  tabulated  re- 
sults are  as  follows: 


I'late. 

46 

47 

48 

49 

50 

Avge. 

The  salt  which  is  formed  at  the  contact  sui^- 
face  of  steel  to  cement  seems  to  have  a  deter- 
mining effect  on  the  adhesion  of  the  two  bodies, 
and,  as  this  salt  forms  slowly,  the  author  de- 
cided to  find  out  whether  the  adhesion  takes 
place  on  the  setting  of  the  cement  or  whether 
it  increases  with  age,  the  same  as  the  salts  do. 
Thirty  plates,  l%x2%  inches,  were  placed  on 
a  horizontal  surface  of  a  concrete  block  made 
in  the  proportion  of  31.2  pounds  of  cement  to 

1  cubic  foot  of  sand.  The  whole  was  left  in 
a  room,  and  the  mortar  hardened  under  ordi- 
nary conditions.  The  plates  were  torn  off  ver- 
tically in  series,  the  first  series  after  two  days, 
the  rest  after  every  five  days.  The  tests  were 
such  that  only  the  adhesive  resistance  was 
shown  and  no  friction  between  the  two  ma- 
terials could  take  place.  The  average  results 
of  each  series  were  as  follows: 

Contact  period. 

2  days   

7     ••        

12     " 

17     "        


After  24 

After 

After 

Plate. 

days. 

14 

days. 

76  days. 

Total. 

1 
.3 

4    mg. 
6 

2 
4 

mg. 

4 
.5 

mg. 

1 0    mg. 

11 

15 

14 

11 

13 

4 
5 
6 

4 
3 
4 

3 
3 
3 

7 
5 
6 

7 
8 

n 
10 

6 
5 
4 
6 

3 
2 
4 
2 

5 
5 
5 
4 

14 
12 
13 
12 

3.1  mg. 


i.l  mg. 


12.5mg. 


The  increase  in  weight  was  very  definite,  and 
it  increased  with  the  length  of  time  the  metal 
was  left  in  the  mortar.  An  analysis  of  these 
plates,  made  at  the  laboratory  of  the  Ecole  des 
Fonts  et  Chauss^es,  only  gave  general  indica- 
tions that  the  increase  in  weight  appears  to  be 
due  to  the  formation  of  a  silicate  of 'iron. 

To  find  the  rate  of  increase  in  weight,  fifty 
2x2-inch  steel  plates  were  numbered  from  1  to 
50,  weighed  and  embedded  in  cement  mortar. 
Every  five  days  a  series  of  five  plates  was  taken 
out  and  carefully  cleaned  by  a  thorough  rub- 


Aveiagn  adhesion. 

4    lljs.  per  so.  in. 

9.5 

1  :(.5 

16.2 

.■;2     , IS. 5        "  " 

-'  18..S 

It  may  be  stated  that  the  adhesion  increased 
uniformly  and  reached  after  30  days  a  greatest 
value  of  22  pounds  per  square  inch,   or  about 
half  of  the  adhesion  which  is  generally  assumed 
The  results  obtained  do  not  give  at  the  end 
of   each   period   the   least  amount   of  adhesion 
which    can    positively    be    expected,    and    it   is 
evident  that  it  is  not  advisable  to  use  higher 
values,  though  higher  results  can  be  obtained 
under  special  conditions.     The  author  attempt- 
ed to  find  the  effect  on  the  adhesion  of  leaving 
the  plates   in   open  air  or  keeping  them   in   a 
hot  room,  but  in  no  case  were  the  results  no- 
ticeably   below    the    above,    and    in    some    in- 
stances they  were  much   higher.     In  a  special 
case,  by  mixing  the  cement  after  warming  it  in 
the  sun,  an  adhesion  of  34  pounds  per  square 
inch  was  obtained   in  five  days,  but  it  should 
be  added  that  the  plates  did  not  then  show  any 
regularity    in    their    adhesion    to    the    mortar. 
The  experiments  convince  the  author  that,   (a) 
the  cement   attacked   the   iron,    (b)    water  dis- 
solved   the    composition   which    formed    at   the 
contact  of  the  two  materials,   (c)  the  adhesion 
of  the  steel   to   the  cement   disappeared   when 
water   passed   through  the  concrete-steel  for  a 
certain  time,    (d)   the  weight  of  the  iron  salts 
which   adhere  to  the  steel  and  the  normal  ad- 
hesion between  the  steel  and  concrete  increased 
with  the  time. 
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Trade  Publications. 


The  Westinghouse  Eiectric  &  Mfg.  Co.,  Pitts- 
burg, lias  issued  a  revised  edition  of  its  circular 
concerning  lightning  protection.  It  explains 
injuries  to  electrical  apparatus  by  lightning,  out- 
lines the  functions  of  different  classes  of  pro- 
tective devices  against  such  injuries  and  de- 
scribes in  detail,  with  many  illustrations,  the 
construction  and  installation  of  arresters,  choke 
coils  and  static  interrupters. 

The  Roebling  Construction  Co.,  121  Liberty 
street.  New  Yorlj,  has  prepared  a  102-page  al- 
bum of  views  of  business  buildings,  industrial 
plants,  residences  and  churches  which  have  been 
supplied  with  its  system  of  fire-proof  floors  and 
partitions.  These  buildings  include  many  of  the 
most  notable  architectural  works  of  the  last 
two  years. 

In  The  Engineering  Record  of  August  2,  there 
was  printed  a  report  by  Dean  &  Main  on  several 
trials  of  a  300-horse-power  De  Laval  turbine, 
operating  under  different  conditions.  This  re- 
port has  just  been  issued  in  pamphlet  form  by 
the  De  Laval  Steam  Turbine  Co.,  74  Cortlandt 
street,  New  York. 

The  inventor  of  the  continuous  sewage  filter 
described  in  The  Engineering  Record  of  August 
23,  Mr.  F.  Wallis  Stoddart,  of  Bristol,  England, 
has  issued  a  well-illustrated  40-page  pamphlet 
describing  its  principles,  construction  and  capa- 
bilities. 

Mr.  W.  L.  Dickinson,  of  Springfield,  Mass., 
president  of  the  Connecticut  Valley  Highway 
Association,  has  made  ain  investigation  of  the 
results  of  the  use  of  Warren's  bituminous 
macadam  pavement,  and  the  report,  which  can 
be  obtained  from  him,  has  been  published  with 
letters  from  city  officials  familiar  with  the  work. 

A  224-page  book  is  needed  to  describfe  the 
twist  drills,  reamers,  taps,  dies,  mills  and  cut- 
ters made  by  the  Standard  Tool  Co.,  Cleveland, 
and  to  furnish  the  many  valuable  tables  the 
company  has  prepared.  These  give  the  decimal 
equivalents  for  millimeter  and  drill  gauges  and 
fractions,  full  particulars  of  screw  threads  used 
in  this  country  and  abroad,  standard  pipe  di- 
mensions, and  wire  and  screw  gauges. 

The  Harrison  Safety  Boiler  Works,  Philadel- 
phia, have  issued  two  pamphlets  concerning 
feed-water  heaters,  one  referring  to  the  advan- 
tages of  the  Cochrane  open  heater  for  collieries 
and  other  places  where  the  boiler  feed  is  liable 
to  be  poor,  and  one  explaining  the  Sorge-Coch- 
rane  open  heater  and  purifier  for  treating  hard 
water  chemically  as  well  as  by  heat.  In  the 
latter  the  amount  of  chemical  required  can  be 
determined  from  time  to  time  by  a  simple  color 
test  and  the  supply  regulated  by  a  valve. 

Mcintosh,  Seymour  &  Company,  Auburn,  N. 
v.,  have  issued  a  book  containing  a  full  descrip- 
tion of  the  design  of  the  various  varieties  of  en- 
gines they  build,  ranging  from  the  20-horse-pow- 
er  high-speed  type  to  the  large  vertical  and  hor- 
izontal units  of  several  thousand  horse-power 
employed  in  mills  and  power  stations.  Many 
elaborate  tables  of  capacities  and  dimensions 
are  furnished  and  the  illustrations  give  views 
in  numerous  engine  rooms  of  interest  to  steam 
plant  designers. 

The  new  edition  of  the  heating  catalogue  of 
the  J.  L.  Mott  Iron  Works,  New  York,  is  a  well- 
illustrated  book  of  96  pages.  It  describes  many 
types  of  hot-water  heaters  with  capacities  of 
100  to  10,000  feet  of  radiation,  steam  boilers 
with  a  range  of  300  to  8,000  feet,  and  radiators 
of  many  styles  and  forms. 

The  Magee  Furnace  Co.,  Boston,  Mass.,  has 
issued  a  second  edition  of  its  "manual,"  a 
leather-bound  book  of  72  pages.  The  construc- 
tion and  dimensions  of  the  steam  and  water 
heaters  of  various  types  made  by  the  company 


are  fully  explained,  but  the  greater  part  of  the 
book  is  a  collection  of  tables,  standard  drawings 
and  suggestions  valuable  to  the  architect  and 
fitter. 

The  new  bulletins  of  the  Bullock  Electric 
Mfg.  Co.,  Cincinnati,  include  the  following:  No. 
1,002,  direct-current  multipolar  "N"-type  motors 
of  %  to  60  horse-power;  No.  1,003,  marine  light- 
ing and  power  sets;  No.  1,012,  direct-current 
multipolar  "H"-type  motors  of  4  to  200  horse- 
power; No.  1,013,  direct-current  multipolar  "H" 
and  "HI"-type  belt-driven  generators  of  3  to  500 
kilowatts.  The  special  features  of  design  an(i 
construction  are  explained  and  the  tables  of  di- 
mensions are  unusually  complete. 

The  Hyatt  Roller  Bearing  Co.,  Harrison,  N.  ,1., 
has  issued  a  well-illustrated  bulletin  on  the  use 
of  its  well-known  bearings  for  heavy  duty  at 
slow  speed.  Trucks,  hoists,  conveyors,  transfer 
tables,  cranes,  cars  and  other  apparatus  are 
operated  much  more  easily  when  fitted  with 
these  bearings,  according  to  numerous  testimon- 
ials in  the  pamphlet,  which  contains  tables  to 
assist  in  selecting  bearings  for  given  loads  and 
shafts. 

A  handsomely  illustrated  description  of  its 
various  types  of  cable  railways  for  handling 
coal  and  merchandise  has  been  prepared  by  the 
C.  W.  Hunt  Co.,  Allen  street,  West  New  Brigh- 
ton, N.  Y.  It  is  particularly  interesting  for  the 
numerous  illustrations  of  installations  for  im- 
portant power  plants  and  coal  storage  yards. 


Personal  and  Obituary  Notes. 


Mr.  Rolla  W.  Roberts  has  been  elected  city 
engineer  of  Saginaw,  Mich. 

Mr.  J.  H.  McRee,  city  engineer  of  Wilmington, 
N.  C,  died  suddenly  in  that  city  on  September  9. 

Capt.  Francis  R.  Shunk,  Corps  of  Engineers, 
U.  S.  A.,  has  been  ordered  to  St.  Augustine,  Fla., 
to  relieve  Capt.  Herbert  Deakyne. 

Thomas  E.  Chandler,  of  the  Chandler  &  Taylor 
Co.,  steam  engine  builders,  of  Indianapolis,  died 
September  10  at  the  age  of  70  years.  He  had 
been  confined  to  his  bed  but  ten  days. 

Mr.  Eduardo  J.  Chibas,  M.  Am.  Soc.  C.  B.,  of 
Santiago  de  Cuba,  has  been  retained  by  the 
authorities  of  Guantanamo  to  plan  a  system  of 
sewerage  and  sewage  disposal  works  and  to  re- 
port on  the  improvement  of  the  streets  of  that 
city. 


In  Asphalt  Paving  in  New  York  the  con- 
tractors use  in  most  cases  a  fine,  well-graded 
sand.  Mr.  W.  H.  Broadhurst,  chemist  of  the 
Highway  Department,  states  that  the  use  of 
such  sand  together  with  a  large  amount  of  fine 
mineral  dust  permits  of  the  use  of  a  large  per- 
centage of  bitumen  containing  a  larger  per- 
centage of  flux  than  is  possible  with  a  coarse 
sand.  The  effect  of  such  improvement  in  for- 
mula tends  largely  to  increase  the  life  of  the 
pavement.  It  should  be  noted  in  this  connec- 
tion that  on  Broadway,  and  on  many  downtown 
streets  subjected  to  heavy  tralBc,  Portland  ce- 
ment has  been  used  for  the  fine  mineral  dust 
in  place  of  powdered  carbonate  of  lime.  As 
Portland  cement  contains  a  larger  amount  of 
impalpable  powder  than  does  powdered  car- 
bonate of  lime,  the  use  of  same  with  a  fine, 
well-graded  sand,  and  proper  amount  and  qual- 
ity of  asphaltic  cement,  produces  a  very  dense 
pavement  mixture  with  a  minimum  percentage 
of  voids.  The  result  has  been  for  the  reasons 
above  noted  an  asphalt  pavement  of  the  high- 
est grade.  In  fact,  it  may  be  said  that  the  feasi- 
bility of  laying  asphalt  pavements  on  streets 
which  sustain  such  heavy  traffic  as  Broadway 
is  due  to  these  Improvements  in  the  asphalt 
mixtura. 


CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,    ENGINEERS    AND 

MANUFACTURERS 

or  Enoineerinq  and  Buildinq  Supplies. 

For  ProponH  im   v»tn  »t.   xtUI   and  »xt11. 

WATER. 

Philadelphia,  Pa. — Local  press  reports  state  that 
the  following  bids  were  opened  Sept.  12  by  Director 
of  Pub.  Wks.  for  constructing  the  pumping  station  to 
be  erected  at  Delaware  Ave.  and  Uace  St.  In  con- 
nection with  the  new  high-pressure  Are  service :  a, 
amount ;  b,  time  In  days ;  c,  price  per  cu.  yd.  for  re- 
moval of  old  buildings ;  d,  price  per  pile  for  pile  driv- 
ing :  Geo.  C.  Dietrich,  a  $74.40U,  6  140,  c  S9,  d  $6.00  ; 
Ryan  &  Kelly,  a  $81,000,  6  140,  o  $12,  d  $12  ;  Hender- 
son &  Co.,  a  $50,533,  b  180,  c  $10.75,   d  $9.80. 

The  following  bids  are  stated  to  have  been  opened 
Sept.  17  for  a  pumping  station  at  Lardners  Point 
(bids  were  on  same  specifications  on  which  bids  were 
made  Aug.  12)  ;  the  figures  following  the  bids  are, 
1st,  the  number  of  worising  days  to  complete  the 
foundations  and  superstructure  for  the  engines ;  2d, 
the  number  of  worlting  days  to  complete  the  entire 
worlt :  Geo,  C.  Dietrich,  $532,000,  145,  240;  Millard 
&  McGraw,  $533,000,  150,  250;  Henderson  &  Co., 
$037,000,  7  and  5  mos. ;  D.  J.  McNIchol,  $722,000,  310 
days. 

Sodua,  N.  Y. — Local  press  reports  state  that  this 
town  proposes  to  let  a  franchise  for  the  construction 
of  water  works.  Lewis  H.  Clark  Is  said  to  be  Inter- 
ested. 

Cincinnatus,  N.  Y. — Engr.  F.  W.  Moxiey  estimates 
the  probable  cost  of  a  system  of  water  works  at  $11,- 
000,  not  including  reservoir  site,  cost  of  springs  and 
right  of  way. 

New  York,  N.  Y. — Bids  were  opened  Sept.  18  by 
Uobt.  G.  Monroe,  Comr.  of  Water  Supply,  Gas  &  Elec- 
tricity, for  building  an  engine,  coal  and  boiler  bouse 
for  high  service  works  at  Jerome  Park  Reservoir,  Je- 
rome Ave.  l)ctween  Van  Cortlandt  Ave.  and  Mosholu 
Parkway,  as  follows  :  Luke  A.  Burke,  $123,000  ;  Kelley 
&  Kelly,  $113,900 ;  N.  W.  Ryan.  $07,750 ;  Chas. 
Scheidecker,  $132,379  ;  John  K.  Sheehan  &  Co.,  Inc., 
$111,700. 

Hsymestead,  Pa. — The  Bopo.  Cooncll  has  awarded 
the  contract  for  the  new  addition  to  the  water  plant 
to  J.  Monroe  &  Son,  of  Pittsburg,  for  $4,500. 

Neicport  N.  Y. — The  proposition  to  Issue  $15,000 
water  works  bonds  is  reported  to  have  carried. 

Patcraon,  N.  J. — The  following  bids  were  opened 
Sept.  10  by  the  Jersey  City  Water  Supply  Co.,  for 
constructing  the  Parslppany  Dike :  A,  Metropolitan 
Constn.  Co.,  Jersey  City  ;  B,  Hillpot  &  McCabe,  Jersey 
City ;  C,  Beekwith  &  Quackenbush.  Mohawk,  N.  Y. ; 
D.  Hlgginson  &  Shannon,  Jersey  City. 
Items  and 

Quantities.  A  B  C  D 

Clearing   8  acres     $50.00     $123.50       $50.00       $60.00 
Strlpp'g,     12,000 

cu.  yds 30  .33  .25  .27 

Excav,  4,000  c.y.  1.00  1.03  1.25  1.52 

Emb'k.,     130,000 

cu.  yds 40  .52  .34%  .63 

Loam,  7,200  c.  y.  .50  .52  .29  .56 

Seeding  5  acres.        50.00  58.00         25.00         52.00 

Paving,       15,000 

sq.  yds .75  .58  1.25  .75 

Concrete       mas., 

12,000  c.  y.*..  3.60  2.40  4.00  3.40 

24-in.    drain,    60 

iin.  ft 3.00  3.00  1.00  2.75 

Gravel,  800  c.  y.         1.25  1.70  1.00  1.05 

Totals   $119,480  $119,742  $123,073  $149,047 

•Does  not  include  cement. 

South  Deerfteld,  Mass. — Bids  will  be  received  by 
the  Water  Comrs.  until  Sept.  24  for  constructing  ma- 
sonry dam  and  cleaning  reservoir  site  on  Roaring 
Brook  near  this  village.     J.  B.  Bridges,  Chmn. 

Ithaca,  N.  Y. — The  Ithaca  Light  &  Water  Co.  has 
awarded  the  contract  for  the  construction  of  the  dam 
on  its  property  in  Six  Mile  Creek  to  Tucker  &  Vinton, 
of  New  I'ork  City,  for  $34,225. 

Nassau,  N.  Y. — Bids  will  be  received  by  the  Village 
Bd.  of  Trus.  until  Oct.  1  for  furnishing  material  and 
constructing  a  system  of  water  works.  Bids  will  be 
received  separately  for  building  reservoir,  dam,  laying 
pipe,  with  hydrants,  valves,  special  castings,  etc. 
Henry  N.  Smith,  Pres. ;  E.  W.  Moxiey,  Engr. 

Aiken,  8.  C. — F.  W.  Wessels,  Chmn.  Water  Wks. 
Com.,  writes  that  the  contract  for  drilling  an  artesian 
well  10-ln.  In  diameter,  minimum  depth  55  ft.,  maxi- 
mum depth  1,000  ft.,  was  awarded  Sept.  12  to  Perry 
Andrews  &  Bro.,  of  Atlanta,  Ga. 

IHchynond,  Va. — A  correspondent  writes  that  the 
City  Council  has  received  a  proposition  from  a  com- 
pany (of  which  John  C.  Robertson,  Times  Bldg., 
Richmond,  is  said  to  be  able  to  give  information)  to 
furnish  the  city  with  water  from  a  clean  stream. 

Baltimore,  Md. — Tlie  Water  Com.  has  reported  fa- 
vorably on  the  resolution  to  appoint  a  commission  to 
consider  the  feasibility  of  establishing  a  filtration 
plant. 

Portsmouth,  Va. — Press  reports  state  that  Gen. 
Mgr.  of  the  Portsmouth,  Berkley  &  Suffolk  Water 
Co.,  has  been  directed  to  proceed  at  once  with  con- 
templated Improvements.     Judge  L.  B.  Watts,   Pres. 

Salem.  Va. — Paul  S.  Nugart,  professor  of  civil  en- 
gineering in  Syracuse  University,  Syracuse,  N.  Y., 
is  said  to  have  been  appointed  by  the  town  to  make 
Improvements  in  the  water  supply. 

liichmond.  Va. — Mayor  Taylor  has  approved  a  reso- 
lution instructing  the  Committees  on  Finance  and 
Water  to  report  a  scheme  for  raising  $350,000,  to  be 
used  for  clear  water. 

Atlanta,  Qa. — Mayor  Mims  in  a  communication  to 
the  Council  urges  the  Issue  of  $400,000  for  the  purpose 
of  perfecting  the  water  works  system. 


282 


THE   ENGINEERING   RECORD. 


Vol.  46,  No.  12. 


Nrw  Yort,  X,  T. — Norton  &  Dalton  have  been  awarded  a  contract  for  laying  water  mains  in  a  number 
of  streets,  bids  opened  Sept.  4.  as  follows.  The  work  Includes  the  setting  of  3  20-in.  stop  cocks,  42  12-ln. 
stop  cooks.  .'►t>  6-in.  stop  cocks,  and   121    liydrants. 

•^  a  I.' 

*=■  -^  oi  '^  M„S 

no  ■So"  O  fc.0!  ■°SS  5°**  2 

Items  and  Quantities.  2"  ipg  qs"  "g  k;5o  .  a  S  •* 

>'.  fc  i->  ffi  fa  O 

I'ast  iron  pipe.   1.2S5  tons *31.00  $33.00  $35.00  $31.75  $33.00  $32.00 

Specials.    SO   tons 57.00  65.00  tiO.OO  57.00  59.00  58.00 

Kock.  witliout  blasting.  10  cu.  yds 5.00  5.00  5.00  8.00  0.00  5.00 

Uock  excavation.  1.400  cu.  yds 3.00  3.50  3.00  .32  2.50  3.00 

Earth  excavation.  20.000  cu.  yds .25  .30  .37  .32  .30  .30 

Filling.   20.500  cu.   yds .25  .30  .16  .32  ,25  .25 

20-ln.  pipe,  to  lay,  2,600  lln.  ft .50  .70  .70  .60  .50  .50 

12-ln.  pipe,  to  lay,  15.000  lln.  ft .25  .50  .40  .37  .35  .30 

tMn.  pipe,  to  lay.  18,000  lin.  ft .19  .35  .27  .21  .20  .17 

llrlck  work.  150  cu.  yds 10.00  12.50  15.00  12.00  10.00  10.00 

Concrete.  10  cu.   yds 5.00  5.50  6.00  5.00  3.50  4.00 

.\sphalt.  1.500  sq.  yds 4.00  4.00  4.00  6.00  4.00  4.00 

liranite  block  pavement,  2,800  sq.  yds 1.50  2.00  1.50  3.00  1.60  1.25 

Macadam,  700  sq.  yds .50  .75  .60  .50  .60  .25 

Flagging,  4,000  sq.  yds .25  1.00  .50  .50  .40  .15 

Ourb.   1,100  lln.  ft 10  .20  .10  .01  .10  .03 

Totals    $93,243  $112,140         $107,389       $104,635       $98,510       $96,950 

Bidders  ail  of  New  York  City  except   Henry  Lipps.,  Jr.,  his  address  being  Ellicott  Ave.,  Williamsbrldge. 

H<»<t»root,  Minn. — Bids  will  be  received  by  the  Vii-  Minden,    La. — It    la    proposed    to    construct    water 

lage  Council  nntil  Sept.  29  for  $7,000  bonds,  the  pro-  works.     W.  n.  Webb,  Engr.  in  Charge. 
ceeda  to    be   used    to   construct   a    system    of    water  /■(,•,//,  uklu.  7'<r.— The  Council  is  said  to  be  consid 

works,    for   both   public   and    private   use.     John    hj.  jn^  ^ijg  uiatter  of  sinking  au  artesian  well. 
\ilia,    \illage   Recorder.  y/ u  11 /»ii(if,  7'cJi«.—l'ress  reports  state  that  this  city 

Knrantf,  lit. — Bids  will    be  received  by   the   Bd.  of  is  about  to  purchase  several   tons  of  water  pipe  for 

Local    Improv.   until    Sept.   24   for  laying  4.050  ft.   of  extensions  In  10.  and  \V.  liuntsville. 
6-in.  (33  lbs.   per  ft.)  and  72  ft.  of  4-lu.   (22  lbs.   per  .Miavii.    Ind.     '/■. . ,— ITess    reports    state    that    the 

ft.)  cast-iron  pipe,  5  Ludlow;  lire  hydrants,  five  6-in.  Miami  Artesian  Water  &  Electric   Light  Co.,   which 

gate  valves  and  boxes,  aud  2,uOO  lbs.  of  special  cast-  ^^^^  ^  capital  of  $50,000,  proposes  to  put  in  a  plant, 

ings.      V.   F.    Whlffen,    Pres.  ,Tas.  K.  Moore,   Secy. 

Oalitin,    O. — City    Clk.    J.    O.    Boss    writes    that    on  Jackson,   MUs. — .\   special   committee    lias    been   ap 

Sept.  15  it  was  voted  to  issue  $50,000  bonds  for  the  pointed  to  secure  a  pure  water  supply  from  artesian 

construction  of  water  works.  wells;  $-10,000  has  been  appropriated. 

Eureka   fll.— This  city  is  said  to  be  considering  the         ,  Tuscumbia    Ala.—Co\.  p.   A.  Tompkins   has  a  trau- 

et*tUou   of   a   water   tbwer  and   tank   at  a   cost   of  chise  for  water  works  and  electric   ights. tor  this  city 

tinno  "'"^  '*  '^  stated  that  the  plant,  which  will  be  located 

*^'^^'  at   Shefliekl.  will   cost   $1uiI,(KJ0,   Tuscumbla  to   receive 

Kimter,  J/inn. — I'ress  reuorts  state  that  this  town  a   supply   of   water  and   lights  from   that  city.   Ten- 
voted   for   water   works,    and  work  is   to  be   started  nessee    Kiver   water    being    utilized.     The   e-iLtension 
without  delay.  to  Tuscumbla  is  estimated   to  cost  $50,000,   with  au 
,„      „,             ..           .        .   .  ,,  .  ,               .  additional    $25,000    to    be    expended    in    fliterlng    the 

//o«n««,-e./JJ.—l he    matter    of    establishing    water  water.     C.   H.  Campbell,  of  Charlotte,  N.  C,  is  said 

works  for  fire  protection  Is  said  to  be  under  cousid-  ^^^  represent  Col.  D.  A.  Tompkins. 
erat  on.  Uyvrshury,  Tvnn. — It  is  stated  that  bids  are  wanted 

llantoul.  III. — The  Village  Bd.  is  inspecting  various  Sept.   29  for  constructing  water  works  and  au  elec- 

water  works'  systems.      A  75,000-gal.  tank  is  favored  trie    light    plant,    to    cost    about    $40,000.         W.    A. 

and  6-ln.  mains.  Fowlkes,  Jr.,  Mayor. 

rhirago.  /».— Bids  are  wanted  Sept.  24  for  furnish-  ^.'''""''i"';  -Jif '"""-'a  ',';  I'"'"*""'  °'  S-^a^"?,  ^'H'  '^"v 

Ine  material  and  constructing  the  intake,  foundatiou  writes  that  the  probable  cost  of  the  60  miles  of  wood 

and   pump  weUs  for  the  39th   St.   Pumping  Station,  water-pipe  Ine  which  it  is  proposed  to  construct  to 

etc.     F.  \V.  Blocki,  Comr.  of  Pub.  Wks.  Tonopah   will   be  $1,000,000. 

....         ,,...,  .  ,.  ,    ,  II       „i,i  Walla  Walla,   Waxh. — Press  reports  state  that  steps 

.IJIiio,  la.-^W.  A.  beeyers,  of  Oskaloosa    la..  Is  salU  ^^g  j,g,jjg  t^^ga  to  develop  and  extend  the  water  sys- 

to  have  made  a  proposition  to  furuish  $100,000  if  a  (^^j    ^^^^     ,3^  provides  for  several  miles  of  new  pipe. 
similar  sum  is  raised  here,  to  Install  a  complete  elec-  '^  ^      ,■       .v.  . 

trie  light  and   water  system   with  an   interurban  line  lacoma,  Wos/i.—  lhe  matter  of  extending  the  water 

to  Hilton    and    other    points,  -  "">'»»  l"  outlying  districts  is  uuder  consideration. 

AJt.     \tynon.    U'as/i. — Press    reports    state    that    the 

M'e6«(<-r  Grove,  O. — Bids  will  l>e  received  at  the  of-  Skagit  Improvement  Co.  has  been  incorporated,   with 

flee  of  the  City  Clk.  of  Webster  Grove,  until  Oct.  6  a  capital  stock  of  $100,000,  and  will  put  in  a  water 
for   furnishing   approximately   the   following    quanti-        works    system    for   Sedro-Woolley    and    Mt.    Vernon, 

lies    of    cast  lion    pipe    and    special    castings ;    all    net  The  incorporators  are  W.   K.   Morgan,   W.    E.   Guerln 

tons:   105  tons  of  12-ln.,   weighing  80  lbs.   per  ft.;  75  and   H.   F.   Guerln. 

tons  of  10-in.,  60  lbs.  per  ft.;  150  tons  of  8-1  n.,  45  lbs.  Taconui.   ir««;i.— Citv    t'limptroller   Lister   estimates 

per  ft.;  260  tons  of  6-in.,  33  lbs.  per  ft.:  350  tons  of  the   total   cost  of  operating  the  city  department  for 

4-ln.,   21   lbs.    per  ft.;   12%  tons  of  special  castings.  the  coming  year  at  $719,408;  of  this  amount  $75,00.1 
Kdw.  S.  Hart,  Chmn.  Com.  on  Water  Supply.  Clayton         j^    fo^    ^    new    water    supply    plant    to   be    built   at 

Mo. ;  Wm.  H.   Bryan.  Consulting  Engr.,  Lincoln  Trust  south  Tacoma,  aud  $25,000  for  a  new  service  to  fur- 

Bldg.,  St.  Louis,  Mo.  Hisu    increased    pressure   in   the   more   elevated   por- 

Caai  Lake,  J/inn,— The  Cass  Water,  Light  &  Power  t'onf  of  the  city.  ,   »■       ,      »u 

Co.   will  in   about  2   weeks  award   the  contract  for         .  the  Council  has  passed  a  resolution  for  the  exten- 

laying  about  4,000   ft.    of  8   aud  6-in.    water  mains.  sion  of  water  maius  on  certain  streets  in  the  Sixth 

For  all  Information  address  the  above  company.  ""d  South  Side  additions. 

Del  Aortc,  Colo. — The   Continental  Land   &  Irrlga- 

A'ew  Bremen,  O. — It  is  stated  that  bids  are  wanted  tion    Co.    has    been    Incorporated,    with    a    capital    of 

Sept.  23  for  water  works  to  cost  about  $30,000.     G.  $200,000,  to  operate  in  Rio  Grande,  Costilla,  Saguache, 

A.  Kunning,  Clk.  Conejos.    Archuleta,    Mineral    and    Hinsdale    counties. 

„.  .       r.,.      ,,,      ,  ,.  ^    ,,,,  Principal   office   in   Del   Norte.        Directors:   Theo.    J. 

Ut    tlemenn.  Mwh.—Them.otVub.  Wks.  recom-  ],akenan,  Wm.  H.  Cochran,  Wilber  E.  Shaw  and  A.  J. 

mends  that  a  new  engine  and  a  3,000,000-gal.  pump  be  Weiss 
purchased  for  the  water  works.  Marysvillc.  Cal.-The   State  Bd.  of   Examiners  has 

(Jrinnell.    la. — The    Grinnell     Water    Co.    has    con-  approved  plans  and  specitlcations  for  the  first  of  the 

Iracted   with    Coieon   &    Daily,    of  Mt.    Pleasant,    far  proposed   Yuba   River  barriers,   which   is  to   cost  $35,- 

the  construction  of  a  dam  for  $5,000.  000.     Total  appropriation,  $800,000. 

Hamilton.    O.— At    a    recent    citizens'    meeting    the  Salt  Z.a&eWt!/,l'fa?i.--Clty  Engr.  Kelsey  has  filed 

special  committee  appointed  on  July  9  to  investigate  »  "otice  to  the  effect  that   the   city  has   located  and 

tEe  needs  of  Hamilton's   water  wofks   system  relom-  appropriated  a  tract  of  land  in   Parley's  Canyon  for 

mended  a  new  pumping  station  to  cost  $83,600.  ^  reservoir  and  dam  site. 

„      ,„.      ,.j      ,  „,  »      „.,      ,„         ,.  Jiampa,  Idaho. — Local  press  reports  state  that  plans 

loungstoicn,  0.--lhe  Bd.  of  Water  JVks.   Prus    has  and  estimates  are  being  prepared  for  water  works, 
bought  8  acres  of  land  as  a  site  for  a  filtration  plant.  ,  .       ,       ,,  »      ,„^      „,.      ,,         ,,    ^  1      j    tv, 

Plafis   and   estimates   for  a   plant   to   filter   Mahoning  „,f'"f°'"'   ^^^—^^^  f^^%!^'',^'^^l^   ^V J'^t^^^^J^" 

Kiver  water  will  be  made  at  once,  according  to  local  flty   Water  Comr.   to  lay  28   blocks  of  water  mains. 

press  reports.  '*•  "  ^""^  ^"'"-  P'P^  '"  "^  used. 

,.'      „^  „.  .  rn,.nnn^  ..       .,  lAdycTwood,  N.   V. — Bids   are   wanted   Sept.   29   for 

Minneapolu,  Minn.— The  sum  of  $200,000  has  been  constructing   a   water   works   distribution    system,   ac- 

set  aside  by  the  Water  Works  Com    for  the  construe-  cording  to  plans  prepared   by   Prof.  J.  J.   Plather,  of 

tlon  of  2    large  distriijutlng  mains  for  the  city  water  Minneapolis.     John  Nuding,  City  Aud. 

SSta?'  '°''  "^'"^  *'^'^  ''"  ^  "P"'"'''''  '°'"  «'""'"='"  Winnipeg.    Man.-The   time   for    receiving   bids   for 

cocks,  pipe,  hydrants,  meters,  etc.,  is  Sept.  20,  as  ad- 

Zeeland,    if<cA. — The    Village    Bd.    has    let    to    Ar-  vcrtlsed  In  The  Engineering  Record. 
buckle-Ryan  Co.,  of  Toledo    O.,   a   contract  to  Install  Armslruny,  n.  r.— It  Is  stated  that  bids  are  wanted 

a  complete  water  and  lighting  system  within  60  days.  gept.  30  for  water  works  to  include  3  miles  of  mains. 

W'enteri.tHe.  O.— Bids  will  be  received  by  the  Water  •'"*■•   McDoiialii,  Recorder. 
Wks.  Trug.  until  Sept.  26  for  furnishing  material  and  <SF\A/FRAfiF   ANn   ^PXA/ARP    ni<iPnQAi 

.•reeling    the    following    items    for    water    works:    a  !>tVVtKAt.t   AIXU   btWAl^t    UI&KUbAL. 

frame  building  for  pumping  station   with   slate  roof,  N,ifiii(o»i,  /■«.— Jos.  P.  Phillips,  Ch.  Engr..  Dcpl.   of 

a    brick    receiving    reservoir,    2    steel    iireasurc    tanks,  |.,|i,.    Wks.,    writes    that    bids    will    be    received    until 

with  valves  and  connections  erected.     All  bids  are  to  Sept.   29  for  constructing  the  19th  Dist.    Sewer.     The 

be   made   separateW    for   labor  and   material.     J.    P.  work   will   contain   about  60^000  ft.   of   various  sized 

rorc€.,  <  onsniting  F.ngr.  pipe  and  brick  sewer,  and  Is  estimated  to  cost  about 

AMitqdon.  III.-    Bids  are  wantwi  Sept.  '23  for  erect-  $180,000. 
Ing  a  power  house  for   water   works   station,   1  deep  llonton.  Mass. — Bids   arc   wanted  Sept.   24   for  sew- 
well    pump     and    ni'ii^ssury    allachments,    for    water  erage  works  In   Rosemont  St.;  also  until  Sept.  25  for 
toweT  and  foundations.   Geo.  cadogun  Morgan,  Engr.,  si-werage   works  In   Blaiidford  and  (Jummlnglon   Sts. 
808  Royal  In.surance  BIdg.,  t.hlcago.  j„s.  Donovan,   Supt.  of  Streets. 

natUu,  Tea. — The  city  Council  hag  adopted  the  re-  llai/.mm.  A'.  J. — The  Ccnncil  has  Instructed  the  City 

port  of  the  Water  f;omrR.  and  Com,  on  Pub.  Improve-  ilngr.   to   prepare  jilans    iinil   specifications    for  sewers 

meats,  recommending  that  Chester  B.  Davis,  of  New  'a   E.   lOtli.   W.  17th  and  W.  43d   Sts. 
York  City,  be  employed  to  make  surveys,  with  plans  New  Urunsicick.  \.    /.—Bids  are   wanted   Sept.   25 

and  Hpeclficatlons  and  eatlmateg  of  cost  for  a  pipe  line  for  laying  a  vitrified  pipe  .sewer  In  Ray  St.     Vfm.  P. 

10  Bachman  reservoir.  Ilarklns,  Street  Comr. 


Amherst.  Mass. — The  Selectmen  are  considering  the 
question  of  sewage  disposal. 

West/leld,  Mass. — Town  Engr.  Oren  E.  Parks  writes 
that  the  following  bids  were  opened  Sept.  13  in  re- 
siiouse    to    a    readvertisement    for    the    completion    of 


."i36 :   K,    Bruno,    Salomone  &  Petittl,    E.   Boston,   $41,- 
56.S.      For  detail  bids  see  accompanying  table  : 
Items  and 

Quantities.  A  B  C  D  E  V 

Earth  excav.  : 
54-ln.  sewer, 

4,010    ft $1.25  $1.50  $1.50  $1.05  $2.00  $2.05 

30-in.  sewer, 

98  ft 1.25     1.00     1.00     1.65      1.50     2.00 

Siphon     $100    $100    $140    $195    $150    $1-25 

8-in.  sewer,   670 

ft 30       .23        .40       .50       .35       .40 

Br.     mas.,     1,890 

cu.  yds    12.00  12.15   13.00  12.25  12.00  13.35 

Con.  mas.,  693  cu. 

yds 7.25     0.00     5.75     7.00     7.00     7.50 

Lumber,  13  M.  ft.20.00  30.00  30.00  30.00  40.00  35.00 
Rock    excav.,    100 

cu.  yds 3.50     3.00     4.00     5.00     4.00     3.50 

Mortar  for  brickwork,  Portland  cement,  1  :2i^ ;  con- 
crete masonry.  Portland  cement,  1  :3  :6 ;  earth  excava- 
liim,  average  cut  9.7  ft. 

fichencctady,  N.  Y. — The  Common  Council  has  au- 
thorized the  construction  of  a  number  of  new  sewer 
mains. 

Ilarrisburg,  Pa. — A.  C.  Stamm,  Secy.  Bd.  of  Pub. 
Wks.,  writes  that  the  detail  bid  of  S.  M.  Neff,  120 
Liberty  St.,  New  York  City  (successful  bidder),  for 
ihe  construction  of  the  intercepting  sewer,  was  as 
lollows  (bids  opened  Sept.  3)  :  Parabolic  concrete  and 
expanded  metal  sewers  complete,  5-ti.  at  $9.80  per 
lln.  ft.,  4-ft.  at  $8.95  ;  5-ft.  rectangular  concrete  sewer 
with  steel  beams  and  concrete  top,  concrete  walls  and 
bottom,  complete  at  $15  per  lln.  ft. ;  outfall  sewer 
t<  mplete.  including  the  manhole  at  bank  of  Susque- 
hanna River,  the  36-in.  vit.  sewer  pipe,  the  36-in.  c.  1. 
pipe  excavation  of  river  bottom,  etc.,  $6,000  lump 
Slim  :  silt  basin  and  regulating  chamber  at  Schuylkill 
St.,  including  regulating  valve,  fioat,  fioat  chamber, 
manholes,  screen  bars,  inlet  pipes,  etc.,  complete,  $800 
lump  sum  :  for  each  manhole  complete  on  Intercepting 
sewer,  $65  ;  for  each  silt  basin  on  Inverted  siphon  and 
on  connections  with  intercepting  sewer  where  no  in- 
verted siphon  Is  used,  complete,  $250  ;  for  each  man- 
hole containing  a  flap  gate,  to  be  built  on  existing 
sewers,  complete,  $223  ;  for  each  manhole  at  discharg- 
ing ends  of  inverted  siphons,  complete,  $60  ;  cast  iron 
pipe,  5-ln.  and  8-in.,  with  leaded  Joints,  In  Inverted 
siphons,  at  $3  and  $4  respectively,  per  lln.  ft. ;  10-in. 
and  12-in.  in  connections  with  intercepting  sewer  at 
$0  and  $7  respectively,  per  lln.  ft. ;  yellow  pine  tim- 
ber in  foundations,  including  excavations  for  placing 
same,  etc.,  $45  per  M.  ft.  B.  M. ;  spruce  timber  in 
foundations,  $45  per  M.  ft.  B.  M. ;  sheeting  shoring, 
liiacing  and  sheet  piling,  $35  per  M.  ft.  B.  M.  ;  vitri- 
fied sewer  pipe,  with  cemented  joints,  8-in.,  10-ln.  and 
12-ln.,  at  $2.50,  $2.75  and  $3  respectively,  per  lln.  ft.; 
extra  concrete,  mixed  1  part  cement,  3  parts  sand  and 
6  parts  broken  stone,  $7.50  per  cu.  yd. ;  extra  gravel 
or  broken  stone  filling,  $1.73  per  cu.  yd.  The  total 
amount  of  contract  is  about  $167,227. 

McKeesport,  Pa. — The  Common  Council  has  passed 
ordinances  as  follows:  for  sewers  In  Pope  Alley,  But- 
ler St.,  "A"  Alley  and  Douglass  St.,  for  a  sewer  in 
Packer  St.,  a  sewer  in  Sinclair  and  Jerome  Sts.  and 
for  a  $75,000  bond  issue  for  Crooktd  Run  sewer. 

Erie,  Pa. — The  City  Engr.  has  reported  the  cost  of 
the  city's  portion  of  a  sewer  from  the  lake  to  the 
intersection  of  East  and  McCarter  Ave.,  as  $18,823; 
al.so  of  East  Ave.  sewer,  McCarter  Ave.  to  26th  St., 
as  $20,087. 

Geneva.  N.  Y. — Bids  will  be  received  until  Sept.  24 
by  Chas.  S.  Boyd,  State  Supt.  of  Pub.  Wks.,  Albany, 
for  constructing  sewers  to  conduct  the  waters  of 
Washington  and  Cemetery  Creeks  from  a  point  be- 
youud  the  terminal  of  said  creeks,  through  the  tow- 
ing path  extended,  of  the  Cayuga  and  Seneca  Canal, 
In  said  city;  also  for  repairing  and  protecting  the  ex- 
tended towing-path  of  the  Cayuga  and  Seneca  Canal 
across  the  harbor  at  Geneva. 

Solvay,  N.  Y. — Village  Clk.  A.  E.  Waterfieid  writes 
on  Sept.  15  the  Bd.  of  Trustees  was  authorized  to 
obtain  a  temporary  loan  of  $8.4(X)  to  pay  for  building 
a  sewer  in  the  Draper  tract,  and  to  complete  the 
pumping  and  lighting  plant,  which  Is  now  being 
operated  by   steam. 

East  Washinyton.  Pa. — Boro.  Engr.  McAdam  has 
reported  to  the  Boro.  Council  that  5,000  ft.  of  sewer 
will  be  necessary  to  complete  the  system,  and  he  has 
been  instructed  to  prepare  plaus  for  same. 

Xarth  liraddock.  Pa- — Press  reports  state  that  sev- 
eral thousand  dollars  are  to  be  expended  by  this 
Boro.   for  sewering  and   paving  the  1st  Ward. 

East  Ureenslmry.  Pa. — The  Boro.  Council  has  passed 
an  ordinance  authorizing  the  construction  of  a  pub- 
lic sewer,  and  a  branch  sewer,  10,  8  and  6-in.  pipe  to 
lie   used.      H.    F.   Seauor,  Ch.   Burgess. 

Brooklyn,  N.  Y. — The  following  bids  were  opened 
Sept.  17  by  J.  Edw.  Swaustrom,  iloro,  Pres..  for  con- 
structing sewers  in  Goth  St.  from  14th  Ave.  to  19th 
Ave.,  etc..  only  the  largest  items  being  given  :  A,  John 
J.  Creem  :  B,  James  Malloy  &  Co.  ;  C,  Jas.  H.  Holmes 
&  Co.  :  D,  John  McNamee  : 
Brick   sewer :  A  B  C  D 

102-ln.,    13    ft $05.50  $55.00  $31.00  $65.00 

156-in.,   4.015  ft 61.50     55.00     31.75     53.00 

144-ln..  060  ft 43.00     49.00     27.00     45.00 

78-ln„   GO  ft 20.00     21.00     15.00     20.00 

30-in..   too  ft 5.00       4.00       5.00       4.50 

Vit.  pipe  : 

24-rn..   100   ft 3.00       3.50       3.75       4.00 

18-ln..   100  ft 4.00       3.00       3.00       3.00 

6  manholes  "A" 400.00  900.00  150.00  500.00 

7  manholes    "B" 50.00     00.00  125.00     75.00 

8  manholes  "C" 3.3.00     63.00     73.00     35.00 

Receiving  basins.  10....    100.00  100.00     87.00     95.00 

Planking.   G80   M.  ft 20.00     20.00     17.00     20.00 

Sheeting,  2,.'?00  M.  ft..  .  .01      20.00     17.00     20.00 

Lancaster,  N.  Y. — Surveys  arc  being  conducted  for 
tlie  purpose  of  establishiug  a  road  and  sidewalk  grade 
line  and  also  preparatory  to  the  building  of  a  sewer 
and  drainage  system. 
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.  Mliiiilii.  (ja. — Mayor  Miins  in  a  recent  communlca- 
lioti  to  tile  Council,  recommends  the  issue  of  $400,000 
bonds  for  tlie  improvement  of  tlie  sewer  system  by 
extending  the  various  trunk  sewers  to  the  city  limits. 

Council  Bluffs,  la. — The  Council  has  adopted  reso- 
lutions for  an  8-in.  sewer  in  E.  Pierce  St.,  and  for 
the  construction  of  a  sewer  in   Williams  St. 

Eilyi:r1on,  Wis. — Edw.  Kuger,  of  .lanesville,  Wis.,  is 
said  to  be  making  a  survey  for  a  sewerage  system, 

toliiiiihim,  O. — Local  press  reports  state  that  City 
Engr.  Julian  Griggs  has  now  completed  plans  for 
the  West  and  South  Side  sewer  sections  of  the  main 
trunk  system,  and  also  of  the  central  relief  sectloi 
covered  by  the  $205,000  bond  issue  recently  accepted 
by  the  sinking  fuud  trustees, 

Wupakuiieta,  O. — It  is  stated  that  bids  are  wanted 
Sept.  29  for  constructing  sewers  in  certain  streets. 
C.   B.    B'isher,   City  Clk. 

Cincinnati,  U. — The  Kd.  of  Pub.  Service  has  decided 
to  construct  a  sewer  in  Observatory  road  from  Ed- 
wards road  to  Crawfish  creek  trunk  sewer. 

Venice.  III. — Press  reports  state  that  the  Citj;  Coun- 
cil has  under  consideration  the  question  of  issuing 
$50,000  bonds  for  the  construction  of  a  sewerage 
system, 

Clnj/  Center,  Kan. — Citizens  are  considering  the  con- 
structiou  of  a  municipal  system  of  sewers. 

hulinnaitotiis.  Intl. — The  lid.  of  Pub.  Wks.  has 
adopted  a  resolution  for  a  main  sewer  in  the  uortli- 
east  part  of  the  city,  to  be  known  as  the  Valley  Ave. 
sewer;  said  sewer,  which  will  be  1\  miles  in  length, 
will  liegin  with  12-in,  pipe  and  will  connect  with 
1-lth  St.  sewer  at  a  diameter  of  4^2  ft.,  3-ring  brick. 
Total  estimated  cost,  $30,000, 

Xeirtiin.  la. — The  City  Council  has  been  petitioned 
for  the  construction  of  2  sewers. 

Fair/ifUl.  Wis. — .7.  U.  Ashley,  of  Baraboo ;  Mr, 
Palmer,  of  Fairfield,  and  A,  J,  Turner,  of  Portage, 
have  been  appointed  by  Judge  Slebecker  as  a  Comu. 
to  examine  and  report  upon  the  practicability  of 
draining  the  marsh  bordering  on  Leach  Creek,  in 
Fairfield,  Sauk  Co.,  and  a  tract  in  Caledonia,  Co- 
lumbia  Co.;   the  district  embraces  some  6,500  acres. 

Kaiih-auiia,  Wis. — Local  press  reports  state  that  this 
city  is  soon  to  build  an  addition  to  its  sewer  system 
in  the  2d   Ward,   which  is  likely  to  cost  $15,000, 

Si'hrini/,  O. — The  County  Comrs..  Youngstown,  have 
decided  to  make  a  survey  for  a  large  drain  or  open 
sewer  for  this   village. 

Lansiny.  Mich. — City  Engr.  II.  A.  Collar  writes  tliat 
the  construction  of  a  sewer  12,255  ft.  long  is  pro- 
posed; the  size  to  vary  from  pipe  15-in.  in  diameter  to 
oval  form,  of  brick  48x02  Ins.;  said  sewer  will  ab- 
sorb a  creek  that  flows  tliiough  the  northwestern  part 
of  the  city.     Probable  cost,  $51,500. 

ilaivhaUtnirn,  la. — The  City  ('(Hincil  has  ordered 
the  construction  of  a  sewer  in  tbe  First  Ward. 

Orcen  Hiiy.  Wis. — .Sewer  bonds  to  the  amount  of 
$50,000  were  recently  sold  by  tlie  City   Oiuncll. 

Portland,  Mirh. — Village  Clk.  1).  F.  (Joss  writes  that 
pipe  sewers  are  to  be  laid.  W.  F.  Sellick,  Chm-n,  of 
Street  Com, 

[ronton,  O. — Bids  are  wanted  Oct.  2  for  construct- 
ing several  sewers  in  Dist.  No.  4.  Geo.  H.  Davies, 
City  Clk. 

Olenville,  O. — Bids  will  be  received  by  B.  F.  Davies, 
Jr.,  Village  Clk.,  until  Oct.  4  for  constructing  main 
storm  water  sewerg  in  portions  of  several  streets. 

Akron,  O. — Bids  are  wanted  Sept.  27  for  construct- 
ing local  sewers  in  several  streets  ;  also  until  Oct.  11 
for  constructing  a  main  trunk  sewer  in  and  through 
districts  Nos.  3  and  10,  Including  catch  basins,  man- 
holes, ventilators,  etc.  Chas.  II.  Isbell,  Clk.  Bd.  City 
Comrs. 

Jeffcrs,  Minn. — Bids  will  be  received  by  the  Village 
Council  until  Sept.  25  for  constructing  a  sewer  In 
this  village.     M.   N.   Bivers,   Village  Kecorder. 

Uasaillon,  O. — Bids  will  be  received  by  the  Sewer 
Comrs.  until  Sept.  27  for  furnishing  material  and  con- 
structing sanitary  sewers  in  Duncan  and  Walnut  Sts. 
Orlando  C.  Volkmor,  Clk. 

Bucyrus,  O. — Bids  are  wanted  Sept.  25  for  con- 
structing sewers  in  portions  of  East  Warren  and  West 
Warren   Sts.     C.    i'.   Bryant,   City    Engr. 

Youngstown,  O. — Columbiana  and  Mahoning  Coun- 
ties have  under  consideration  plans  for  the  construc- 
tion of  a  drainage  canal  about  5  miles  long.  Esti- 
mated cost,  $100,000.  J.  A,  Brooks,  of  East  Liver- 
pool, is  one  of  the  Comrs.  for  Columbiana  Co.,  and  J. 
W.  Van  Auken,  of  Youngstown,  is  one  of  the  Comrs. 
for  Mahoning  Co. 

Ht.    Liiuis,    Mo. — The   following    bids    were    opened 

Sept.   Ki  by  the    Bd.   of  Pub.   Improv.,   R,   P.  Garrett, 

Engr..  for 'constructing  Joint  district  sewers  in  Rock 
Spring  Joint  Sewer  Dist.  : 

£0  6 

ay  a^ 

Items  and  Quantities.                     ,  g  d  a  a 

'— -   o  "  o 

500  go 

Earth  excav.,  40,000   cu.  yds $.68  $.65 

Loose  rock  excav.,  600  cu.  yds 2.50  3.00 

Solid  rock  excav.,  200  cu.  yds 4.00  4.00 

Quicksand  excav.    10  cu.  yds 5.00  10.00 

Extra  earth  furnished,  10  cu.  yds.  .            .60  .50 

Class  "A"  concrete,  10  cu.  yds 8.00  7.00 

Class  "B"  concrete,  270  cu.  yds.  ..  .  7.00  6.00 

Class  "C"  concrete,  600  cu,  yds.  .  .  .  0.00  6.00 

Rubble  stone  mas.,  10  cu.  yds 0.00  6.00 

Br.  masonry,  0,800  cu.  yds 9.75  10.00 

Vit.  br.  masonry,  530  cu.  yds 12.00  13.00 

6-in.  pipe  sewers,  50  lln,  ft .25  .20 

9-ln.  pipe  sewers,  10  lln.  ft .40  .30 

12-in.  pipe  sewers,  10  lln.  ft .45  ,40 

15-ln.  pipe  sewers,  10  lln.  ft .50  .50 

18-ln.  pipe  sewers,  10  lin.  ft .75  .70 

21 -In.  pipe  sewers,  10  lin.  ft .95  1.00 

24-ln.  pipe  sewers,  10  lin.  ft 1.50  1.00 

Junction  in  br.  sewers,  230  pieces.  .            .80  1.00 

Cast  iron.   7,500    lbs .O'S'A  -03 

Wrought   iron,  2,000  lbs .04%  ,04 

Lumber  in  trench,   100  M.  ft.   B.  M.  27.00  30.00 

Timber  found.,  1  M.  ft.  B.  M 37.00  40.00 

Drainpipes,   1,000   lin.  ft .30  .50 

Totals     $111,477  $113,069 


BRIDGES. 

llariiKiii/),  I'a. — Press  reports  state  that  the  Eu- 
gliieerlng  Dept.  of  the  B.  &  O,  R,  R.  will  shortly  be- 
gin the  building  of  3  highway  bridges  in  this  city, 
on  the  Piattsburg  Dlv.  J,  M.  Graham,  Oh,  Engr., 
Baltimore,   Md, 

tiprinuflcld.  Mass. — John  A.  Bennett,  of  Boston ; 
Geo.  H.  Mellen,  of  Newton,  and  Geo.  W.  Bishop,  of 
Athol,  have  been  appointed  as  a  K.  R.  Commission 
to  act  in  the  matter  of  alteration  to  bridges  over  the 
Boston  &  Maine  tracks  at  Plalnfleld  St,  and  the  Berk- 
shire St.  bridge  across  Boston  &  Albany  tracks. 

West  Hartford,  Conn. — Town  Clk.  Henry  C.  Whit- 
man writes  that  on  Sept.  10  it  was  voted  to  construct 
a  bridge  across  Trout  Brook  on  Fern  St.;  cost  of 
bridge  and  approaches,  $4,0'JO. 

Ifeadiny,  Pa. — The  Viewers  have  reported  to  the 
Court  recominendiug  the  building  of  a  steel  bridge 
across  Schuylkill  Uiver  at  6th  St.,  to  have  a  20-lt. 
roadway,  5-it,  walks,  with  plank  flooring,  and  consist 
of  2  spans,  one  190  ft.  long,  the  other  130  ft,  long; 
estimated   cost,  $75,000, 

Erie,  I'a. — The  City  officials  have  received  an  offer 
from  the  Pittsburg  &  Eastern  R.  It.  Co.  to  contribute 
$20,000  toward  the  construction  of  a  bridge,  provided 
the  structure  is  placed  at  the  Buffalo  road  crossing. 


Hurlinijtnu.  In. — City  Engr.  E.  Steece  writes  that 
the  City  Council  has  ordered  South  and  West  lllil 
sewer  system,  1014  miles,  tile  and  brick;  North  Oak 
system,  2  miles;  Central  Ave,  and  Arch  St.  sewer, 
2,000  ft. 

.Monmouth,  111. — Bartlett  &  Kling,  of  Galesburg, 
111.,  on  Sept,  13  were  awarded  the  contract  for  sew- 
age dlspo.sal  plant,  including  septic  tank  (bids  opened 
Aug.  ;«).). 

Girard.  (). — City  Clk.  E.  L.  Ilauser  writes  that  the 
Council  is  asking  for  plans  and  specifications  for  a 
sewerage  system  and  disposal  plant. 

Decatur,  Ind. — Bids  are  wanted  Oct.  1  for  con- 
structing tlie  sewers  in  several  streets.  D.  M. 
Hower,  City   Clk. 

Nashville,  Tenn. — A  bill  is  before  the  City  Council 
to  appropriate  $73,000  to  extend  the  Edgefield  branch 
sewer. 

llnney  Drove,  Tex. — The  question  of  establishing  a 
$0,000  sewer  system  is  said  to  be  under  consideration. 

Toronto  Junction.  Ont. — The  Town  Council  is  said 
to  be  considering  plans  prepared  by  R.  B.  Speakman 
for  sewage  disposal. 

Toronto,  Ont. — The  City  Engr.  is  said  to  recom- 
mend the  installation  of  a  separate  sewerage  system 
lor  the   East  End  Dist.      Estimated  cost,  $40,000. 

2itit  Orleans,  La. — Geo.  G.  Earl,  Gen.  Supt.  Sewerage  and  Water  Bd.,  writes  that  all  bids  opened  Aug.  12 
for  sewers  were  rejected  Sept.  3.  A  summary  of  tlie  bids  follows  and  the  detailed  bid  of  Contract  B  is  given 
in  the  accompanying  table  : 

Thos.  P. 
Estimated  Moore  &  Co., 

value,  Syracuse,  N.  Y. 

Contract  A    $490,710  $608,878.40 

Contract  B    556,202  715,521,80 

Contract  C   594,397  882,141,45 


Items   and    Quantities. 


Circular  brick  sewers  : 

5-tt.  6-in.,  17.3  to  20.3  ft.  deep,  2.660  ft 

5-tt.  3-ln.,  17.0  to  18.0  ft.  deep,  250  ft 

5-ft.  0-iu.,  16.0  to  17.0  ft.  deep,  750  ft 

4-ft.  9-in.,  13.7  to  16.3  ft.  deep,  1,710  ft 

4-ft.  6-in.,  12.0  to  13.5  ft.  deep,  1,280  ft 

4-lL.   3-in.,  11.5  to  12.5  ft.  deep,  1,050  ft 

4-ft.  0-in.,  19.0  to  20.0  ft.  deep,  690  ft 

3-ft.  9-in.,  18.0  to  19.5ft.  deep,  1,520  ft 

3-ft.  6-in.,  17.0  to  18.0  ft.  deep,  1,140  ft : 

3-ft.  3-in.,  16.0  to  17.5  ft.  deep,  1,560  ft 

36-in.,  14.0  to  16.5  ft.  deep,  1,380  ft 

27-in.,  17.0  to  19.0  ft.  deep,  600  ft 

27-in.,  11.0  to  13.5  ft.  deep,  1,385  ft 

IMpe  sewers  : 

36-in.  double  strength,  14.0  to  16.0  ft.  deep,  ],.^80  ft 

27-in.,  10.0  to  12.0  ft.  deep,  600  ft 

27-in.,  12.0  to  14.0  ft.  deep,   1,000  ft 

27-ln.  double  strength,  14.0  to  16.0  ft.  deep,  100  ft 

27-in.  double  strength,  16.0  to  18.0  ft.  deep,  350  ft 

27-in,  double  strength,  18.0  to  20.0  ft.  deep,  300  ft. 

24-in.,  6.0  to  8.0  ft.  deep,    950  ft 

24-In.,  8.0  to  10.0  ft.  deep,  700  ft 

24-in.,  10.0  to  12.0  ft.  deep,  800  ft 

24-in.,  12.0  to  14.0  ft.  deep,  100  ft 

24-in.  double  strength,  14.0  to  16.0  ft.  deep,  1,100  ft 

24-in.  double  strength,  16.0  to  18.0  ft.  deep,  350  ft 

21-in.,  10.0  to  12.0  ft.  deep,  3,250  ft 

21-in.,  12.0  to  14.0  ft.  deep,  950  ft 

21-in.  double  strength,  14.0  to  16.0  ft.  deep,  100  ft 

18-in.,  8.0  to  10.0  ft.  deep,  100  ft 

18-in.,  10.0  to  12.0  ft.  deep,  750  ft 

18-in.,  12.0  to   14.0  ft.  deep,  3,200  ft 

18-in.  double  strength,  14.0  to  16.0  ft.  deep,  100  ft 

15-in.,  8.0  to  10.0  ft.  deep,  1,700  ft 

1,5-in.,  10.0  to   12.0  ft.  deep,  2,750  ft 

15-in.,  12.0  to  14.0  ft.  deep,  100  ft 

12-in.,  6.0  to  8.0  ft.  deep,  100  ft 

12-in.,   8.0  to  10.0  ft.   deep,  2,400  ft 

12-in.,  10.0  to  12.0  ft.  deep,  1,400  ft 

10-ln.,  6.0  to  8.0  ft.  deep,  100  ft 

10-in.,  8.0  to   10.0  ft.  deep,  1.450  ft 

10-in.,  10.0  to  12.0  ft.  deep,  650  ft 

8-in.,  0.0  to  6.0  ft.  deep,  28,300  ft 

8-in.,  6.0  to  8.0  ft.  deep,  75,100  ft 

8-in.,  8.0  to  10.0  ft.  deep,  20,800  ft 

8-in.,  10.0  to  12.0  ft.  deep,  1,000  ft 

6-in.  stand  pipe,    4,000  ft 

Manholes  under  8  ft.  in  depth,  200 

Over  8  ft.  and  under  10  ft.,  60 

Over  10  ft.  and  under  12  ft.,  20 

Over   12  ft.,  20 

Manholes  on  main  sewers,  60 

Flush  tanks,  130 

Extra  concrete.  Grade  A,  450  cu.  yds 

Grade  B,  50  cu.  yds 

Grade  C,   1,200  cu.  yds •, 

Extra  brickwork.  Port,  cement  mortar,  275  cu.  yds 

Extra  excavation  over  16  ft.  deep,  100  cu.  yds 

Under  16  ft.  deep.  100  cu.  yds 

Excavation  for  pumping  stations,  2,000  cu.  yds 

Pavements  relaid  :  Asphalt,  650  sq.  yds 

Belgian  block,  390  sq.  yds 

Cobble  stone,  970  sq.  yds 

Gravel,  10,000  sq.  yds 

Shell,  300  sq.  yds ■ 

Plank  pavement,  900  lin.  ft 

Banquette  pavements  :  Schilllnger,  1,250  sq.  yds 

Brick.  2,350  sq.   yds ^ 

Flagging,  05  sq.  yds 

Round  piling.   7,000  lin.  ft 

Decking,  per  thousand  ft.  B.  M.,  27.000  ft.   B.  M 

Lumber  under  brick  sewers,  250,000  ft.  B.  M 

Lumber  under  pipe  sewers,  80,000  ft.  B.   M 

Sheeting  and  bracing,   75,000  ft.  B.  M 

Sheeting  and  bracing  at  pumping  station,  60,000  ft.  B.   M 

Cinders  under  sewers,  600  cu.  yds 

Oyster  shells  under  sewers,  600  cu.  yds 

Sand  under  sewers,  600  cu,  yds 

Gravel  under  sewers,  100  cu.  yds 

Steel.  2  tons 

Castings,  1  ton 

Cast  iron  pipe,  8  tons 

Duct  in  crown  brick  sewer,  40,000  ft 

Duct  in  trench  with  pipe  sewer,  8,000  ft 

Curb  reset,  200  lin.  ft 

Dirt  buckets,  130 

5-in.  flushing  siphons,  130 

Back  fill  at  pumping  stations,  150  cu,  yds 

Crossing  Drainage  Canal 7 

totals    ♦ '  !*■ 
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John  Dowdle,          Const.  Co.,  Mil- 
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$27.50 

$29.22 

$30.50 

24.60 

26.90 

27.65 

23.00 

14.05 

26.45 

17.00 

19.85 

23.75 

14.90 

18.44 

18.20 

14.65 

17.06 

17.15 

18.40 

21,20 

21.60 

16.50 

17.66 

20.85 

14.20 

15.10 

17.60 

13.70 

14.44 

21.48 

12.25 

12.25 

16.20 

11.80 

13.96 

13.70 

9.70 

9.77 

10.60 

12.60 

10.00 

14.20 

8.60 

5.27 

9.87 

9.60 

6.55 

10.98 

9.95 

7.25 

11.00 

10.60 

8.32 

12.60 

11.90 

9.11 

13.20 

5.15 

3.61 

6.90 

5.15 

3.89 

6.80 

6.35 

4.84 

7.45 

7.65 

5.16 

8.27 

•      7.«0 

5.79 

8.40 

9.50 

6.16 

10.37 

6.95 

3.56 

7.64 

7.20 

4.00 

7.90 

6.85 

4.69 

7.65 

4.00 

2.44 

4.54 

4.70 

2.94 

5.15 

6.00 

3.31 

6.75 

7.15 

4.69 

7.92 

3.60 

1.89 

3.70 

4.20 

2.37 

4.10 

5.40 

2.87 

4.80 

2.90 

1.46 

2.86 

3.26 

1.78 

3.52 

3.80 

2.46 

3.40 

2.8S 

1.164 

2.61 

2.15 

2.01 

1.90 

3.62 

2.45 

3.60 

1.00 

1.18 

1.07 

1.25 

1.61 

1.32 

1.40 

2.13 

1.46 

3.05 

2.62 

2.80 

.10 

.10 

.10 

63.00 

56.00 

67.00 

74.00 

62.25 

81.00 

93.00 

74.75 

102.50 

110.00 

81.00 

117.00 

130.00 

50.00 

139.75 

75.00 

98.75 

82.65 

8.90 

8.10 

8.70 

7.00 

7.79 

6.90 

6.50 

5.23 

6.44 

12.00 

12.50 

12.80 

1.30 

.94 

1.57 

1.15 

.75 

1.38 

1.00 

1.25 

1.05 

4.00 

3.75 

4.50 

.85 

1.25 

1.30 

.95 

.63 

1.10 

1.00 

.63 

1.25 

1.25 

1.25 

1.20 

.35 

1.56 

.60 

1.85 

2.50 

1.75 

.90 

.75 

1.20 

1.25 

.75 

1.15 

.55 

.94 

.57 

.30.00 

50.00 

46.00 

30.00 

50.00 

38.50 

15.00 

15.00 

15.00 

10.00 

10.00 

10.00 

38.00 

50.00 

40.00 

2.25 

1.88 

2.20 

2.35 

1.75 

2.30 

2.25 

1.75 

2.45 

2.25 

1.75 

2.45 

120.00 

150.00 

110.00 

100.00 

250.00 

102.00 

67.50 

50.00 

86.00 

.45 

.32 

.48 

.75 

.75 

.78 

.50 

.33 

.63 

5.00 

2.50 

3.00 

24.00- 

40.00 

26.00 

.50 

.63 

.65 

,000.00 

1,500,00 

4,750.00 

.549.25 

$715,521.80 

$813,325.05 
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Cemttr  Kutland,  Vt. — The  Selectmen  have  decided  to 
call  a  town  meeting  Sept.  22  to  decide  the  matter  of 
contributing  40  per  cent,  of  the  cost  (estimated  at 
M.500)  of  constructing  a  combination  bridge  for  hlgb- 
wmy  and  track  purposes  In  this  city.  The  Uutlaud 
St.  Ry.  Co.  has  offered  to  pay  the  remaining  60  per 
cent.  W.  W.  Wilkins,  Chmn.  Selectmen;  David  Fox, 
MjT..   Rutland  St.  Ry.  Co.,  Rutland. 

Albany.  .\.  V. — IVpnty  Supt.  of  Pub.  Wks.  Wlnslow 
M.  Mead  writes  that  the  contract  for  constructing  a 
bridge  over  Allegany  River,  on  Allegany  Indian  Reser- 
vation. In  the  town  of  South  Valley,  has  been  awardeii 
to  Wm.  H.  Schmidt,  of  Buffalo.  S.  Y.,  for  ?25,311. 

Harriiom,  A'.  J. — See  "Railroads.'" 

Boiton,  Mat». — The  abutments  of  the  Wellington 
bridge  are  about  completed  and  it  is  stated  that  the 
Metropolitan  Park  Comrs.  will  be  ready  in  a  short 
time  to  receive  bids  for  constructing  the  bridge  and 
the  draw. 

Baltimore,  Ud. — Road  Engr.  W.  W.  Crosby  recom- 
mends the  building  of  a  steel  bridge  across  Georges 
Run.  on  Beckleysvilie  Road,  which  will  replace  present 
wooden  structure. 

Hartford,  Ind. — ^The  Co.  Comrs.  of  Blackford  and 
Grant  Cos.  have  agreed  to  build  a  Joint  county  bridge 
across  Walnut  Creek,  east  of  Hartford. 

WathingtOH,  Ind. — The  Co.  Council  has  appropriated 
$3,500  to  aid  in  the  building  of  an  iron  bridge  across 
White  River,  west  of  this  city :  $10,000  has  been  voted 
for  this  bridge,  and  $1,500  raised  by  subscription.  The 
cost  of  the  construction  (contract  for  which  is  to  be 
awarded  in  the  near  future)  is  not  to  exceed  $15,000. 

Three  Biren,  Mich. — Jackson  Bros.,  of  this  city,  are 
reported  to  have  st-cured  the  contract  to  construct  a 
bridge  across  St.  Joseph  River  for  $14,900,  the  city 
to  M  all  the  ailing.  The  bridge  is  to  consist  of  5 
concrete  arches,  3  40-ft.  and  2  20-ft.  long. 

Hinckley,  Minn. — A  petition  is  in  circulation  to 
vote  bonds  for  a  bridge  across  Kettle  River. 

Huron,  O. — It  is  stated  that  the  officials  of  the  Lake 
Shore  Electric  Ry.  have  submitted  to  the  War  Dept. 
at  Washington,  plans  and  specifications  for  a  swing 
bridge  to  be  built  across  Huron  River,  in  this  city,  at 
a  cost  of  $25,000.     B.  Mahler,  Pres..  Cleveland,  O. 

Eatt  Orand  Forks,  Minn. — Bids  will  be  received  by 
the  City  Council  until  Oct.  7  for  constructing  2  ap- 
proaches for  the  proposed  bridge  across  Red  Lake 
River,  between  Washington  and  Michigan  Aves.  Henry 
Harm,  City  Recorder. 

Frankfort.  Ind. — Bids  will  be  received  by  the  Bd. 
of  Co.  Comrs.  until  Oct.  6  for  constructing  several 
bridges,  including  a  steel  truss  bridge,  a  stone  brick 
arch,  and  a  stone  arch  bridge.     Address  Co.  And. 

WatertOKn.  Wit. — C.  T.  Loweth,  Engr.  &  Supt. 
Bridges  &  BIdgs..  Chicago.  Milwaukee  &  St.  Paul  Ry., 
Chicago,  111.,  writes  that  said  company  proposes  to 
build  at  Watertown,  across  Rock  River,  an  arch  of  cut 
stone  backed  with  concrete :  work  to  be  done  by  the 
Ry.  Co.  A.  G.  Bennett,  of  Watertown,  Engr.  in 
Charge 

Halo,  O. — It  is  stated  that  a  petition  is  being  cir- 
culated for  the  citenslon  of  the  Boulevard  from  Halo 
to  Akron  city  limits.  Should  this  be  done  it  would 
necessitate  the  building  of  a  viaduct  across  the  canal 
In  this  city. 

St.  Bernard,  O. — The  Bd.  of  Control  has  granted 
the  Miami  &  Erie  Canal  Transportation  Co.  permission 
to  raise  and  lengthen  the  bridges  over  the  canal  from 
St.  Bernard  to  Butler  Co.  line. 

Qa*  City,  Ind. — Press  reports  state  that  the  con- 
struction of  a  bridge  is  being  considered.  Probable 
cort,  $12,000. 

Kanta*  City,  Mo. — The  construction  of  an  $85,000 
viaduct  at  Gulnotte  and  Lydla  Aves.  by  the  Missouri 
Pacific  and  Alton  railroads,  the  Metropolitan  St.  Ry. 
Co.  and  the  city.  Is  being  considered. 

Marion,  la. — The  Co.  Bd.  of  Superv.  has  been  pe- 
titioned to  construct  a  bridge  across  Cedar  River,  at 
what  is  known  as  Upper  Palisades. 

Peoria,  lll.—H  is  stated  that  the  City  authorities 
may  employ  an  expert  to  estimate  the  cost  of  con- 
strocttng  a  wagon  bridge  In  this  city. 

Maton  City.  la. — The  building  of  a  stone  bridge 
across  Willow  Creek  at  State  St.  is  being  considered. 

Jonetboro,  Ind. — The  Co.  Council  has  appropriated 
$14,000  for  a  bridge  across  Mississlnewa  River  above 
joneaboro,  In  Mill  Township. 

Huntinnton,  Ind.- — The  Co.  Comrs.  have  surveyed 
the  Wabash  River  bridge  on  Warren  Road,  with  a 
view  to  the  building  of  a  structure  which  will  accom- 
modate both  wagon  traffic  and  traction  cars. 

Canton.  O. — ^Blds  will  be  received  by  the  Co.  Comrs. 
until  Oct.  11  for  constructing  a  bridge  at  Linden  Ave., 
having  a  50-ft.  span  and  50  ft.  wide. 

IndianapoUt,  Ind.- — It  is  stated  that  bids  are  wanted 
Oct  8  for  constructing  a  bridge  across  Eagle  Creek. 
Harry  B.  Smith,  Co.  Aud. 

Chillieothe,  0. — The  Co.  Comrs.  have  decided  to 
build  a  bridge  across  Haynes  Ford,  In  Paint  Creek,  to 
have  a  1 40-ft.  span. 

Utephenton,  Mich. — The  Co.  Road  Comrs.  are  re- 
ported to  be  considering  the  building  of  an  Iron  bridge 
In  this  town. 

Sevada.  la. — Local  press  reports  state  that  an 
agreement  has  been  reached  between  the  city  and  the 
offldals  of  the  Des  Moines,  Iowa  Fails  &  Northern 
Ry.  whereby  a  steel  bridge  Is  to  be  built  where  said 
railroad  crosses  the  highway  at  Indian  Creek. 

Latcton,  Okla.  Ter. — Press  reports  state  that  the 
Secy,  of  the  Interior,  at  Washington,  D.  C,  has  ap- 
proved the  building  of  10  bridges  in  Comanche  County. 

HUUboro,  Te*. — See  "Paving  and  Roadmaklng." 

Everett,  Wa»h. — City  Engr.  Boyle  recommends  that 
m  $50,000  steel  bridge  replace  the  condemned  Everett 
Ave.  structure.  Maj.  Mills,  Corijs  Engrs..  V.  S.  A., 
recommends  that  it  l>e  constructed  ITS  ft.  further  up 
stream. 

Cottage  Orove,  Ore. — The  Co.  Comrs.  have  ordered 
the  building  of  a  wagon  bridge  at  Cottage  Orove. 


Caldwell.  Idaho. — City  Clk.  Edgar  Meek  writes  that 
the  contract  for  building  a  352-tt.  bridge  across  Fay- 
ette River  has  been  awarded  to  I'uebTo  Bridge  Co., 
Pueblo,  Colo.,  for  $39,980. 

PAVING  AND  ROADMAKING. 

Ehinaburg,  Pa. — Bonds  to  the  amount  of  $11,000 
for  street  Improvements,  are  reported  to  have  been 
voted  at  a  recent  election. 

Freehold,  .V.  J. — The  Monmouth  Co.  Bd.  of  Chosen 
Freeholders  has  adopted  a  resolution  authorizing  the 
Com.  on  Freehold  and  Eatontown  rond  to  have  a  plan, 
maps  and  survey  ninde,  with  estimates  of  cost  for 
building  a  macadam  road.  Eugr.  Forman  of  said  Bd. 
has  placed  the  estimated  cost  of  builrtiug  the  Manala- 
paii  and  Freehold  road  of  macadam  (total  length  6.30 
miles)  at  $47,495;  maps,  etc.,  for  this  road  have  been 
referred  to  the  State  Road  Comr.  for  his  approval. 

Morriatown,  Jf.  J. — The  County  and  Town  Road 
Committees  have  decided  to  macadamize  a  portion 
of  James  St.;  the  county  to  pay  for  the  12  ft.  strip 
in  the  center  of  the  road. 

Jersey  Shore,  Pa. — The  proposition  to  issue  $28,- 
000  street  Improvement  bonds  is  reported  to  have 
carried. 

Brooklyn,  JV.  Y. — Bids  are  wanted  Oct.  1  for  regu- 
iati-ng  and  repaying  with  asphalt  on  portions  of  3 
streets.  In  all  12,971  sq.  yds. ;  also  for  regulating,  re- 
grading  and  rcpaviug  with  granite  (12,890  sq.  yds.)  on 
a  sand  foundation  the  roadway  of  Varick  Ave.;  atso 
for  regulating,  grading,  curbing  and  laying  cement 
sidewalks,  in  ail  about  48,120  sq.  ft.  of  cement  side- 
walk.    J.  Edw.  Swanstrom,  Boro.  Pres. 

Ilion,  X.  Y. — City  Engr.  J.  D.  Ringwood  writes  that 
the  contract  for  brick  paving  (bids  opened  Sept.  10) 
has  been  awarded  to  W.  T.  O'Connor,  of  Syracuse,  at 
$2.30  per  sq.  yd.   for  Mack  brick;  total,  $7,246. 

West  Hartford,  Conn. — Town  Clk.  Henry  C.  Whit- 
man writes  that  it  was  voted  on  Sept.  10  to  provide 
for  macadamizing  a  portion  of  Fairview  St. 

Troy,  N.  Y. — City  Engr.  E.  B.  Cary  writes  that  on 
Sept.  9  the  contract  for  improving  2d  Ave.  was 
awarded  to  P.  H.  Dumary  &  Co.,  Albany,  N.  Y.,  at 
the  following  prices:  34,750  sq.  yds.  of  brick  pave- 
ment on  6-ln.  concrete,  at  $2.17,  $75,207;  24,500  sq. 
yds.  of  brick  pavement  on  8-in.  concrete,  at  $2.23, 
$54,635;  26,250  ft.  of  curb,  at  87i^  cts.;  1,000  ft.  old 
curb  reset,  at  35  cts.;  1,250  ft.  old  bridging  relaid,  at 
45  cts.;  32  catch  basins,  at  $95;  30  track  basins,  at 
$14.50;  22  old  catch  basins  repaired,  at  $40;  -total, 
$158,308. 

Brooklyn.  H.  Y. — Bids  will  be  received  until  Sept. 
24  by  J.  Edw.  Swanstrom,  Boro.  Pres.,  for  furnish- 
ing material  and  constructing  cement  concrete  side- 
walks, requiring  in  all  about  76,457  sq.  ft.;  also  for 
furnishing  material  and  flagging  sidewalks  in  various 
parts  of  the  Borough,  requiring  in  all  about  61,670 
sq.  ft.  of  biuestone  flagging. 

Pittsburg,  Pa. — Bids  will  be  received  by  W.  E. 
Thompson,  Co.  Compt.,  until  Oct.  4  for  the  perma- 
nent Improvement  of  certain  county  roads. 

Pittsburg,  Pa. — Bids  are  wanted  Oct.  1  for  grading 
and  curbing  on  several  streets;  for  paving  with  as- 
phalt on  portions  of  numerous  streets;  for  grading, 
paving  and  curbing  with  block  stone  on  portions  of 
numerous  streets.  Total  estimated  cost  about  $425,- 
000.     J.  Guy  McCandless,  Dir.  Dept.  Pub.  Wks. 

New  York,  N.  Y. — The  contract  for  work  on  the 
Grand  Boulevard  and  Concourse,  from  E.  161st  St. 
to  Mosholu  Parkway,  Boro.  of  Bronx,  was  awarded 
Sept.  4  to  the  Uvalde  Asphalt  Co.,  1  Bway.,  their 
bid  submitted  Aug.  20  being  as  follows:  Eartti  exca- 
vation. 298,000  cu.  yds.,  27.5  cts. ;  rock  excavation, 
402,000  cu.  yds.,  $1.08;  filling,  603,000  cu.  yds.,  .5  cts.; 
select  filling,  14.600  cu.  yds.,  30  cts.;  18-ln.  pipe,  1,000 
lin.  ft.  $1.25;  12-in.  pipe,  4,(50O  lln.  ft,  $1;  dry  rubble, 
12,000  cu.  yds.,  $1.25;  masonry  in  arch,  3,950  cu.  yds., 
$10;  ringstones,  2,500  cu.  ft.,  $2;  brick  work,  2,155  cu. 
yds.,  $14;  parapet  walls,  4,525  cu.  ft.,  $1;  coping  and 
corbels,  5,060  cu.  ft.,  $2;  coping  on  parapet,  2,030  cu. 
ft.,  $3;  pedestals,  1,150  cu.  ft.,  $3;  Random  range 
ashlar,  14,100  cu.  ft.,  $6;  rubble,  1,860  cu.  yds.,  $4; 
concrete,  2,100  cu.  yds.,  $4;  waterproofing  1,900  sq. 
yds.,  70  cts.;  plies,  26,500  lln.  ft.,  20  cts.;  new  curb, 
39,500  lin.  ft.,  65.5  cts.;  old  curb,  3,650  lln.  ft.,  10  cts.; 
new  flag,  308,800  sq.  ft.,  22  cts.;  old  flag,  14,000  sq. 
ft.,  3  cts.;  new  brldgestone,  24,100  sq.  ft,  61  cts.; 
old  brldgestone,  3,550  sq.  ft,  10  cts.;  macadam,  128,- 
000  sq.  yds.,  60  cts.;  bicycle  path,  42,000  sq.  yds.,  40 
cts.;  gutters,  33,300  sq.  yds.,  $1.31;  lumber,  65,000  ft., 
B.  M.,  $10;  42-in.  circular  sewer,  170  lin.  ft,  $1,520; 
catch  basins,  60,  $60  each;  guard  rail,  4,800  lin.  ft, 
90  cts. ;  guard  rail  2,900  lln.  ft,  $1.75;  total,  $1,011,323. 

Buffalo,  ff.  Y. — Bids  are  wanted  Sept.  30  for  paving 
a  portion  of  Sobieski  St.  Francis  G.  Ward,  Comr.  of 
Pub.  Wks. 

New!  York,  2i.  Y. — Bids  were  opened  Sept.  18  by 
Thos.  W.  Ilynes,  Comr.  of  Dept.  of  Correction,  for 
building  a  sidewalk  at  the  City  Prison  Tombs  as  fol- 
lows :  John  R.  Shechan  &  Co.,  $14,500 ;  and  P.  J.  Car- 
iin  &  Co.,  $12,000. 

Windsor  Locks,  Conn. — Bids  will  be  received  by  the 
Bd.  of  Selectmen  until  Sept.  24  for  constructing  a 
macadam  and  teltord  road  in  this  town.  Leslie  C. 
Seymour,   1st  Selectman. 

Atlantic  City,  N.  J. — It  is  stated  that  bids  are 
wanted  by  the  City  Clk.  until  Sept.  25  for  repairing 
sidewalks  ;  work  in  part  consists  of  20,000  sq.  ft.  of 
cement  sidewalks  to  be  laid,  5,000  sq.  ft.  of  old  pav- 
ing brick  or  block  to  be  relaid,  20,000  sq.  ft.  of  blue- 
stone  flagging,  500  cu.  yds.  of  filling,  500  cu.  yds.  of 
excavation,  etc.     J.  W.  Hackney,  City  Engr. 

Nutley,  N.  J. — Bids  arc  wanted  Sept.  24  for  con- 
structing telford  and  macadam  road  pavement  on  por- 
tions of  several  streets.  Jas.  (HImore,  Chmn.  Town 
Council ;  Frank  T.  Shcpard,  Town    Engr. 

8u>is»vale,  Pa. — Bids  will  be  received  until  Sept  25 
by  C.  B.  Judd,  Boro.  Engr.,  1211  Park  Bldg.,  Pitts- 
burg, for  grading,  curbing  and  paving  portions  of  sev- 
eral streets  in  tnls  Borough. 

Charlottesville,  Va.- — The  City  Council  has  voted  to 
submit  to  the  people  at  the  election  to  be  held  Nov. 
4,  the  proposition  to  Issue  $80,000  street  improvement 
bonds. 


Boston,  Mass. — Bids  will  be  received  by  the  School- 
house  Comn.  until  Sept.  25  for  grading  and  paving  the 
grounds  around  the  South  Boston  High  School, 
Thomas  Park,  South  Boston.  It.  Cilpston  Sturgla, 
Chmn. 

North  Braddook,  Pa. — See  "Sewerage  and  Sewage 
Disposal." 

llarrisburg.  Pa — The  Common  Council  has  passed 
the  ordinance  providing  for  the  paving  of  numerous 
streets. 

Towson,  Md. — Bids  will  be  received  by  the  Balti- 
more Co.  Comrs.  until  Oct  1  for  building  about  5 
miles  of  road,  known  as  Park  Heights  Ave.,  3d  Ulst 
Engr.'s  estimate :  17,000  cu.  yds.  of  excavation,  in- 
cluding all  grubbing  and  clearing ;  10  cu.  yds.  of  ma- 
sonry, laid  dry  ;  80  cu.  yds.  of  cement  masonry,  540 
lln.  ft.  of  12  to  24-in.  vitrified  clay  pipe,  etc.  W.  W. 
Crosby,  Co.  Roads  Engr. 

Indianapolis,  Ind. — Local  press  reports  state  that 
the  following  bids  were  received  Sept.  10  for  resur- 
facing with  asphalt  a  portion  of  Massachusetts  Ave : 
Western  Construction  Co.  at  .$5.36  per  lln.  ft.,  total 
$23,187  ;  Barber  Asphalt  Paving  Co.,  $5.94,  total  $25,- 
716 ;  Marion  County  Const  Co..  $4.24,  total  $18,342. 

Toledo,  0. — Local  press  reports  state  that  the 
County  Comrs.  have  rejected  bids  on  the  Holland  and 
Brown  stone  roads ;  the  work,  which  it  is  said  involves 
an  expenditure  of  about  $100,000,  will  be  Indefinitely 
postponed. 

St.  Paul,  Minn. — The  Bd.  of  Pub.  Wks.  has  agreed 
upon  a  favorable  report  on  the  macadamizing  of  Con- 
cord St.  for  a  distance  of  7  blocks.  Estimated  cost, 
$10,093  if  granite  is  used  or  $9,725  if  paved  with  lime- 
stone. 

Columbus,  Ind. — Bids  will  be  received  by  the  Bd.  of 
Co.  Comrs.  until  Oct.  6  for  constructing  about  3>^ 
miles  of  free  gravel  road  in  Wayne  Township.  Sam. 
W.  Fitch,  Co.  Aud. 

Iowa  City,  la. — The  Council  is  reported  to  have 
adopted  a  resolution  to  Issue  $14,274  College  St.  pav- 
ing bonds. 

Alton,  III. — The  City  Council  has  passed  an  ordi- 
nance for  the  paving  of  Bluff  St  with  brick. 

Massillon,  O. — City  Clk.  T.  H.  Seaman  writes  that 
the  following  bids  were  opened  Sept  10  for  about  17,- 
000  sq.  yds.  of  paving :  a,  paving,  per  sq.  yd. ;  6, 
labor;  c,  new  curb,  per  lin.  ft. ;  d,  old  curb  (4.900  lln. 
ft.)  reset:  Ohio  Bituminous  Macadam  Co.,  Cleveland, 
O.,  a  $1  for  bit.  macadam,  b  $1.10,  c  40  cts.,  d  25  cts. ; 
Welble,  Schatt  &  Vogt  Massillon,  O.,  a  $1.68  for  as- 
phalt blocks,  labor  $1,  or  73Mi  cts.  for  brick,  labor  75 
cts. ;  c  20  cts.,  d  15  cts. ;  Dine  &  Corl,  Canton,  O.,  a 
70  cts.  for  brick,  6  55  cts.,  c  25  cts.,  d  20  cts. ;  Geo. 
S.  Herlng  &  Son,  Mansfield,  O.,  a  $1.56  tor  asphalt 
block,  labor  73  cts.,  or  63  cts.  for  brick,  labor  76  cts. ; 
John  B.  Snyder,  Massillon,  O.  (awarded),  a  78  cts. 
for  brick,  b  36  cts.,  c  40  cts.,  d  20  cts. 

Chicago,  III. — Bids  are  wanted  Sept.  24  for  con- 
structing sundry  public  Improvements,  including 
drains,  sewers,  paving,  cement  walks,  etc.  John  H. 
May,   Secy. 

Boone,  la. — City  Engr.  Chas.  E.  Russell  writes  that 
sundry  streets  have  been  ordered  paved,  approximately 
10,000  sq.  yds.  brick  paving  with  concrete  curb.  Bids 
will  be  received  late  this  year  and  the  work  done  early 
next  year. 

Cincinnati,  O. — Bids  are  wanted  Oct.  20  for  $200.- 
000  bonds,  the  proceeds  of  said  bonds  to  be  used  to 
resurface,  repair  or  improve  existing  streets  or  high- 
ways in  the  city.     Edwin  Henderson,  City  Clk. 

Newark,  O. — Bids  will  be  received  by  F.  T.  Maurath, 
City  Clk.,  until  Oct.  13  for  furnishing  material  and 
excavating,  preparing  foundation,  and  paving  with 
brick  on  a  portion  of  Elm  St. 

Leavenworth,  Kan. — City  Clk.  M.  A.  Przybylowicz 
writes  that  the  contract  for  Improving  4th  St.  (bids 
opened  Sept.  3)  was  awarded  Sept.  12  to  Chapin  & 
Greeve.  of^  Leavenworth,  at  30  cts.  per  cu.  yd.  for 
regradlng,  48.9  cts.  per  lln.  ft.  for  curbing  and  $1,469 
per  sq.  yd.  for  19,063  sq.  yds.  of  paving. 

iloUne,  III. — City  Engr.  H.  G.  Paddock  writes  that 
the  contract  tor  7,412  sq.  yds.  of  asphalt  paving,  with 
4,577  ft.  of  curbing,  on  5th  and  7th  Sts.  (bids  opened 
Sept.  12)  has  been  awarded  to  the  Barber  Asphalt 
Paving  Co.,  of  Chicago,  III.,  for  $18,985  ;  also  the  con- 
tract for  paving  a  portion  of  11th  St.  for  $2,868. 

Marshalltown,  la. — City  Engr.  Wm.  Bremner  writes 
that  the  following  bids  were  opened  Sept.  8  for  9,950 
sq.  yds.  of  asphalt  paving.  Bidders :  A,  Barber  As- 
phalt Paving  Co.  (awarded)  ;  B,  Western  Paving  & 
Supply  Co.,  Indianapolis,  Ind. : 

Items.  A  B 

Paving  on  old  macadam $1.80       $1.88 

Paving  on  concrete 1.97         2.25 

Curbing 42  .43 

Combined  curb  and  gutter .65  .43 

Totals   $18,640  $19,600 

Chippewa  Falls,  Wis. — The  City  Council  is  said  to 
liave  received  specifications  for  paving  Bridges  St. 
with  brick  at  $50,634. 

Kenosha,  Wis. — City  Clk.  Gus.  Jacob  writes  that  the 
contract  for  paving  on  Main  and  N.  Main  St.  (bids 
opened  Sept.  13),  has  been  awarded  to  A.  E.  Rut- 
ledge  &  Co.,  Rocktord,  111.,  at  their  bid  of  $1.48  per 
sq.  yd.  for  paving  with  I'urington  Galesburg  brick,  and 
40  cts.  per   lln.  ft.  for  sandstone  curb;   total,  $9,752 

Milwaukee,  Wis. — Bids  will  be  received  by  the  Bd. 
of  Pub.  Wks.  until  Sept.  23  for  grading  and  macadam- 
izing portions  of  several  streets ;  also  for  cement  curt)- 
ing  on  portions  of  several  other  streets.  Chas.  J. 
Poetsch,  Chmn. 

Bedford.  Ind. — it  is  stated  that  bids  are  wanted 
Sept.  27  for  constructing  about  14  miles  of  roads  in 
Shawswich  Township.     John  M.  Gainey,  Co.   Aud. 

Pontiaf,  Miih. — Bids  will  be  received  by  the  Com- 
mon Council  until  Sept.  29  for  4,850  sq.  yds.  of  paving 
on  East  Pike  and  West  Pike  Sts.  Wm.  i.  Fisher,  City 
Engr. 

Clrecn  Bay,  Wis. — Bids  are  wanted  Sept.  25  for 
2,485  sq.  yds.  of  macadam  pavement  and  13.600  lin. 
ft.  of  combined  cement  curb  and  gutter.  Address 
Frank  E.  Murphy. 
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Decatur,  Ind. — Bids  are  wanted  Oct.  1  for  mac- 
adamizing 2  streets  and  for  paving  witli  bricls  on  1 
street.      1).  M.    Ilower,  City   Clli. 

Dt'8  Moines,  la. — Bids  are  wanted  Oct.  6  for  paving 
witli  asplialt  on  several  streets,  in  all  about  49,672  sq. 
yds.     J.  K.  Stout,  Climn.  Bd.  I'ub.  Wks. 

Xcrada,  Mo. — Bids  are  wanted  Sept.  30  for  paving 
with  brlrk  on  a  portion  of  East  Cherry  St.  Geo.  L. 
Stump,  City   Clk. 

Hhiffton,  Ind. — The  City  Council  has  rejected  ail 
bills  for  tlie  paving  of  Cherry  St.,  and  new  bids  will 
be  asked. 

St.  I'aul,  Minn. — The  City  lOngr.  has  been  directed 
lo  provide  plats  for  the  proposed  boulevard  along  the 
-Mississippi  Uiver  bank  for  a  distance  of  5  miles. 
I'rohiible  cost  about  $8,000  per  mile. 

Hurtintjtiin,  la. — City  llngr.  E.  Steece  writes  that 
the  City  Council  has  ordered  12,000  sq.  yds.  of  brick 
paving. 

Ft.  Worth,  Tex. — Steps  are  being  taken  by  the  City 
Council  to  pave  Houston  St.  with  asphalt  or  vitrified 
brick.     John  B.  Hawley,  City  Engr. 

Baton  Rouge,  La. — The  Tolice  Jury  is  said  to  have 
appropriated  ifS.OOO  for  a  road  working  outfit. 

Nashville,  Tenn. — The  City  Council  has  passed  on 
second  reading  the  bill  appropriating  $2,200  for  the 
purchase  of  a  portable  stone  crusher. 

A  bill  before  the  Council  provides  for  the  appro- 
priation of  $5,000  for  the  pavmg  of  a  portion  of  Mar- 
ket St. 


Louisville,  Ky. — Local  press  reports  state  that  the 
Bd.  of  Pub.  Wks.  has  awarded  contracts  amounting  to 
about  $15,000  for  asphalt  paving  in  Transit  Ave.,  Ei- 
wood  and  Woodbine  Sts.,  to  the  K.  B.  Parks  Co.,  of 
Louisville,  at  an  average  of  $1.52  per  sq.  yd. 

Uillsboro,  Tex. — The  proposition  to  issue  $40,000 
bonds  for  paving  and  bridge  work  in  this  county  is 
reported  to  have  carried  at  the  recent  election. 

^eip  Orleans,  La. — The  City  Council  has  adopted 
ordinances  providing  for  the  paving  of  portions  of  St. 
Charles  St.,  Howard  Ave..  Bourbon  and  Toulouse  Sts. 
with  asphalt ;  also  for  the  repaving  of  a  portion  of 
Canal  St. 

.Memphis,  Tenn. — Local  press  reports  state  that  con- 
tracts for  paving  13  streets  with  asphalt  have  been 
awarded,  the  Memphis  Asphalt  &  Paving  Co.  receiving 
two-thirds  of  the  work  and  the  Southern  Paving  & 
Const.  Co.  the  remainder.  For  bids  received  see  The 
Engineering  Record  of   Sept.  13. 

Great  Falls,  Mont. — City  Engr.  C.  W.  Swearingen 
writes  that  it  is  proposed  to  grade  and  boulevard  Sth 
Ave.  N.,  approximate  cost  $0,500;  also  2d  Ave.,  ap- 
pro.\imate  cost  $5,000. 

Omaha,  Xeb. — The  contract  for  paving  !•!.  Pierce  St. 
is  stated  to  have  been  awarded  lo  Jas.  Wickham  at 
$1.89  per  sq.  yd.  for  Galesburg  block  ou  coscrete 
base;  curbing  to  Nelson  &  Okon  at  28  cts.  cash  or  31 
cts.  certificates. 

Spokane,  Wash. — The  contract  for  paving  a  portion 
of  Main  Ave.  with  asphalt  is  stated  to  have  been 
awarded  to  the  Barber  Asphalt  I'aviug  Co.,  as  fol- 
lows: Concrete,  $7.85  per  cu.  yd.;  wearing  surface, 
98  cts.  per  sq.  yd.;  asphalt  binder,  40  cts.  per  sq.  yd.; 
brick  gutters,  $3.10  per  sq.  yd.;  granite  curbs,  45  cts. 
per  lin.  ft. ;  general  excavation,  60  cts.  per  cu.  yd. ; 
sewer  excavation,  80  cts.  per  cu.  yd.;  cement  mortar, 
$19.40  per  cu.  yd.;  catch  basins,  $27.50  each; 
surface  lulets,  $15  each;  curb  inlets,  $17.50  each;  Sin. 
pipe,  GO  cts.  per  ft. ;  10-in.  pipe,  80  cts.  per  ft. ;  sewer 
pipe  bends,  10-in.,  $1  each.  Total,  $87,333;  mainten- 
ance for  a  period  of  10  years,  $6,700. 

San  Dieuo,  Val. — City  I-Ingr.  de  Hemecourt  has  made 
surveys  for  a  system"  of  boulevards  over  26  miles  in 
length;  he  estimates  the  total  cost  at  about  $51,800. 

Denver,  Colo. — The  contract  for  grading,  curbing 
and  macadamizing  S:  14th  ^t.  has  been  awarded  to 
the  Western  Kealty  cSi  Paving  Co.  for  $20,904. 

Montclair.  Colo. — Bids  are  wanted  Sept.  25  tor 
grading  and  paviug  with  macadam  on  a  portion  of 
Colfax  Ave.     Arthur  B.  Stark,  Town  Clk. 

Toronto,  Ont. — Among  the  Improvements  recom- 
mended by  City  Engr.  Hust  are  asphalt  paving  on 
Bathurst  St.  to  cost  $38,555  and  on  Elm  Ave.  to  cost 
$4,455. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Enfield,  Conn. — The  Enfield  Electric  Light  &  Power 
Co.  is  reported  to  be  preparing  to  enlarge  its  plant 
on  Central  St.  It  is  probable  that  an  additional  250- 
H.-P.  engine  and  boilers  will  be  put  in. 

Xew  York,  N.  Y. — Bids  are  wanted  Sept.  24  for  fur- 
uishing  material  and  extending  and  improving  the  fire 
alarm  telegraph  system;  security,  |7,500.  Thos. 
Sturgis,  Fire  Comr. 

Hvnliniiton,  N.  Y. — The  Huntington  Light  &  Power 
Co.  has  been  incorporated  to  furnish  gas  and  elec- 
tricity for  light,  heat  and  power  purt)oscs  In  Hunting- 
ton and  vicinity;  capital,  $75,000.  Directors:  Willard 
N.  Bayies  and  W.  Wilton  Wood,  of  Huntington;  Robt. 
W.  de  Forest,  of  N.  Y.  City,  and  others. 

Seniea  Falls,  N.  Y — It  is  stated  that  the  Geneva. 
Waterloo  &  Seneca  Palis  Heat,  Light  &  Power  Co  , 
through  Attorney  W.  S.  MacDouald,  of  Seneca  Falls, 
has  asked  for  a  50-year  franchise  to  operate  its  plant 
in   this  place. 

Fulton.  X.  Y. — The  Fulton  Fuel  &  Light  Co.,  of 
Fullon,  has  been  incorporated;  capital,  $125,000.  Di- 
rectors—H.  W.  Noble  and  W.  B.  Moss,  Detroit,  and 
J.  A.  Fost,  Fulton. 

Lanenster.  Pa. — The  Lancaster  Vallev  Electric  Light 
Co.  Is  reported  incorporated,  to  supply  electric  light 
to  Manhelm,  Ephrata,  Mt.  Joy  and  a  large  section 
of  farming  country  from  a  central  plant. 

(tolvay,  X.  Y. — See  "Sewerage  and  Sewage  Disposal." 

Hawley.  I'n.  -Engr.  In  Charge  C.  J.  Young.  371 S 
N.  Carlisle  St..  Philadelphia,  writes  that  the  United 
Water  I'ower  Improvement  Co.,  of  Philadelphia,  pro- 
poses to  build  a  $1,000,000  power  plant  and  dam  near 
Hawley;  detail  plans  are  now  being  prepared. 


Palo  Alto,  Pa. — Geo.  M.  Roads,  of  Pottstown,  rep- 
resenting the  Schuylkill  Valley  Gas  Co.,  Is  stated  to 
have  petitioned  the  Town  Council  for  a  right  of  way 
to  lay  its  mains  through  Palo  Alto. 

Xantucket  Maes. — Press  reports  state  that  John  W 
Cawiey,  of  Boston,  who  recently  purchased  the  plant 
of  the  Nantucket  Electric  Co.,  has  also  secured  the 
plant  of  the  local  gas  light  company  and  will  Install 
a  new  electric  plant  throughout. 

Fayetteville,  X.  C. — The  Richmond  Engineering  Co., 
of  Richmond,  Va.,  is  stated  to  have  secured  the  con- 
tract for  an  electric  light  plant  for  $11,306. 

Xorth  .imherst.  O. — City  Clk.  T.  E.  Kaser  writes 
that  on  Oct.  6  a  vote  will  be  taken  on  the  proposition 
to  construct  a  $10,000  electric  light  plant. 

.\enia,  O. — John  IT.  Brown  and  Geo.  Mayer,  of  Chi- 
cago, HI.,  are  reported  to  have  procured  the  cbutrol- 
ling  Interest  in  the  plant  of  the  New  People's  Gas  & 
Electric  Light  Co.,  of  Xeuia,  formed  by  the  consolida- 
tion of  two  old  companies.  It  is  reported  that  both 
plants  will  be  greatly  improved  and  the  gas  plant  re- 
built. 

Loudonville,  O. — T.  O.  Levering  and  P.  A.  Berry 
are  stated  to  have  petitioned  the  Council  for  a  fran- 
chise to  lay  pipes  in  this  city  for  a  natural  gas 
supply. 

Uarahoo,  Wis. — The  City  Council  is  stated  to  have 
granted  two  lighting  franchises,  one  to  B.  H.  Strong, 
Mgr.  of  the  present  plant,  for  25  years,  and  another 
to  L.  E.  Hoyt  for  20  years. 

Verndalc,  .Minn. — Bids  will  be  received  by  tlie  village 
until  Sept.  25  for  constructing  an  electric  light  plant, 
according  lo  plans  prepared  bv  O.  Claussen,  of  St. 
Paul.     H.   Lyons,  Village  Recorder. 

I  leu,  Minn. — Bids  are  wanted  Sept.  25  for  con- 
structing an  electric  light  plant.  C.  Paulson,  Re- 
corder. 

Muncic,  Ind. — The  WabaSh  Oil  &  Gas  Co.  is  stated 
to  have  petitioned  the  City  Council  for  a  franchise 
to  pipe  the  streets  of  the  city  to  supply  the  people 
with  gas.     Chas.  A.  Meeker  is  Vice-Pres. 

Albia,  la. — See   "Water." 

Fonda,  la. — M.  G.  Coleman,  of  Fonda,  writes  that 
he,  L.  S.  Straight  and  others  propose  to  let  a  con- 
tract for  the  construction  of  an  $8,000  gas  plant, 
as  soon  as  franchise  is  obtained  from  the  town. 

Alton,  III. — The  Peterson  Electric  Co..  of  Chicago, 
is  stated  to  have  petitioned  the  Council  for  a  fran- 
chise for  an  electric  light  plant. 

Lena,  III. — City  Clk.  J.  M.  Schermerhorn  writes 
that  an  effort  Is  being  made  by  F.  C.  Blair,  of  Chi- 
cago, to  organize  a  stock  company  for  the  construc- 
tion of  an  electric  light  plant,  at  a  probable  cost  of 
$12,000. 

Sparta.,  III. — The  Sparta  Gas  &  Electric  Co.  has  been 
incorporated,  with  a  capital  of  $50,000,  to  furnish 
light,  lieat  and  power.  Incorporators:  L.  J.  Sexton 
and   L.   W.  Barker. 

Zcelaud,   .Mich. — See  "Water." 

Knid.  nkhi.  Ter. — The  Enid  Light.  Heat  &  Power 
Co.,  of  Enid,  has  been  incorporated,  with  a  capital 
of  .$200,000.  Incorporators:  W.  G.  Williams,  ot 
Sparta,  Wis.;  Harry  Newton,  of  Fleming,  and  othcrn. 

IHiershuri),   Tenn. — See  "Water." 

Tnscuntbia,  Ala. — See  "Water." 

Pierre,  S.  D. — The  Burt  Electric,  Heating  &  Light- 
ing Co.  is  reported  Incorporated  at  Pierre,  with  a 
capital  of  $20,000,  by  Geo.  Gilbert,  Peter  Sheckman 
and  J.  E.   Evans. 

Simla  Fe.:\.  M. — The  City  Council  is  stated  to  have 
granted  a  franchise  to  the  Capital  Light  &  Power  Co. 

Sacramento.  Cal. — The  Bd.  of  Superv.  are  stated  to 
have  granted  the  Sacramento  Natural  Gas  Co.  a  fran- 
chise for  a  pipe  line  on  Riverside  Road. 

Heddinu,  Cat. — A  press  report  states  that  the  North- 
ern California  Power  Co.  (H.  H.  Noble,  Pres.)  will 
establish  a  plant  on  the  Pitt  River. 

Burns,  Ore. — The  Electric  Light  &  Power  Co.,  ot 
Burns,  has  been  incorporated  to  operate  a  plant  to 
furnish  electric  light  and  power  ;  capital,  $10,000.  In- 
corporators :   C.  Cummins.  F.  O.  Jackson,  and  others. 

Oakland,  Cal. — The  Midland  Electric  Power  Co.  has 
been  Incorporated,  with  a  capital  of  $200,000.  by  J. 
11.  Lawrence  and  Cary  Howard,  of  Oakland,  and  F. 
II.  Bates,  of  San  Francisco.  The  company  owns 
power  rights  on  the  San  Joaquin  Uiver  and  intends  to 
develop  the  power  and  transmit  It  to  Alamedo  County 
and  eventually  to  Oakland. 

San  Bernardino,  Cal. — The  Etiwanda  Power  Co.  has 
been  incorporated,  with  a  capital  of  $250,000,  by  Geo. 
Chaffey,  N.  W.  Stowell,  and  others,  all  of  Los  An- 
geles. 

ELECTRIC  RAILWAYS. 

Falmouth,  Mass. — The  Cape  Cod  St.  Rv.  Co.  has 
been  Incorporated  by  Wm.  M.  Butler,  F.  Apthorp 
Foster,  G.  E.  Dean  and  others,  with  a  capital  of 
$100,000.  to  construct  a  line  20  miles  in  length,  all  in 
Falmouth,  running  from  a  point  on  the  North  Shore 
road  at  the  Bourne  boundary  line  to  the  Waquolt 
Post  OBice. 

Ilolbrook,  Mass. — The  Selectmen  are  stated  to  have 
granted  the  Holbrook.  Weymouth  &  Nantasket  St. 
Railwa.v  Co.  a  franchise  from  the  Randolph  line 
along  Union,  Plymouth  and  Weymouth  St.  to  the 
Weymouth  town  line. 

Watertoicn.  X.  Y. — It  is  stated  that  survevs  are 
now  beiijg  made  under  the  supervision  of  M.  P.  Mc- 
Graph.  Gen.  Mgr.  of  the  Redwood-Alexandria  Bay 
Electric  Uy.,  for  the  Watertown-Carthage  Electric 
road,  and  the  contract  is  soon  to  be  let  for  the  con- 
struction. The  proposed  roud  will  be  19  miles  long 
and  will  pass  through  Black  Uiver.  Felts  Mills  and 
Great  Bend.     John  Carlisle,  Pres.,  Watertown. 

Sprinuville,  X.  V. — Chas.  E.  Botsford  of  Spring 
ville.  Is  reiiorted  to  be  engaged  on  a  railroad  survey 
to  run  from  this  village  to  the  Stony  Point  steel 
liViiit,  by  way  of  New  Oregon  and  Hamburg.  The 
work  Is  being  done  for  the  Goodyears,  of  Buffalo. 


Alden,  X.  Y. — The  Buffalo  &  Depew  Ry.  Co.  Is  stated 
to  have  petitioned  the  Highway  Comrs.  for  a  fran- 
chise. 

Ilallston  Spa,  X.  Y. — A  press  report  states  that  the 
Ballstou  Terminal  R.  R.  Co.  has  ta  contemplation  the 
reconstruction  of  the  old  mill  dam  In  Kayaderosscg 
C'reek  at  Factoryvilie,  near  Its  steam  power  bouse. 
F.  H.   Norris,  Supt.  Ballston  .Spa. 

Ilroaklyn,  X,  1'.— The  Bd.  of  Estimate  Is  stated  to 
liaye  adopted  a  resolution  authorizing  the  placing 
underground  in  Brooklyn  of  trolley  feed-wires  and  all 
others  except  those  now  securely  attached  to  elevated 
structures  on  several  of  the  most  traveled  thorough- 
fares. " 

Westmoriland.  A.  Y. — The  Highway  Corars.  are 
stated  to  have  granted  the  Oneida  Ry.  Co.  a  franchise 
through  the  town;  the  proposed  line  will  be  about  5 
miles  in  length.     H.  J,  Clark,  Ch.  Engr.,  Syracuse. 

.l/(oona,  Pu.— The  Aitoona  Belt  Line  Co.  Is  stated 
to  have  secured  permission  from  the  Superv.  of 
Logan  township  to  construct  Its  lines  In  that  ter- 
ritory. 

Sharon,  i'a.— -The  East  lOud  St.  Ry.  Co.  Is  stated 
to  have  awarded  the  contract  for  building  the  road 
from  West  Middlesex  to  Sharon  to  H.  G.  Hamilton 
of  Youngstown,  and  William  Mclntyre,  of  Sharon' 
Ihe  b-ame  company  will  build  a  road  to  Greenville 
and  Mercer. 

I'lum.outh,  J/oss.— The  Bristol  &  I'lainviile  Tramway 
Co.  Is  stated  to  have  petitioned  the  Selectmen  for  a 
franchise. 

South  Amboy,  X.  J.— The  Jersey  Central  Traction 
Co.    Is   stated   to   have  petitioned   the  Council   for   a 
franchise   to    enter    the    Borough    at    Bway.      J     B 
Snow,    Ch.    Engr.,    Keyport. 

Ilamburu,  X.  Y. — The  BulTalo,  Springvllle  &  Cat- 
taraugus Ry.  Co.  is  stated  to  liave  petitioned  the 
State  U.  It.  Comrs.  for  permission  to  extend  its  line 
from  Hamburg  to  Cattaraugus,  a  distance  of  about 
28  miles. 

Kirkland,  X.  Y. — The  Oneida  Hy.  Co.  Is  stated  to 
have  petitioned  the  Highway  Comrs.  for  a  franchise. 
II.  J.  Clark,  Ch.  Engr.,   Syracuse. 

Auburn,  X.  Y, — The  Auburn  City  Ry.  Co.  Is  stated 
to  have  secured  a  franchise  to  extend  its  State  St 
line  through  Aurelius  Ave.  to  the  city  limits.  R  A. 
Dyer,   Jr.,   Supt.,    Auburn. 

Ilopeicell,  X.  J. — The  Delaware  Valley  Traction  Co. 
is  stated  to  have  secured  a  right  of  way  through  Hope- 
well Township. 

-Jamestown,  X.  Y. — The  Warren  &  Jamestown  St 
Ry.  Co.  is  stated  to  have  petitioned  the  Council  for  a 
franchise  from  the  southern  to  the  central  part  of 
the  city. 

Chesapeake  City,  Md. — The  Town  Comrs.  arc  stated 
lo  have  granted  a  franchise  to  the  Cecil  &  Kent  Elec- 
tric Ry.  Co. 

Xorfolk,  Va. — A  press  report  states  that  the  Di- 
rectors of  the  Bay  Shore  Electric  Ry.  Co.  have  voted 
to  double  track  the  entire  line  now  in  operation,  to 
extend  the  system,  and  to  make  improvements  to  its 
power  plant.  In  all  between  $300,000  and  $350,000 
will  be  expended.     It.  L.  Page,  Pres.,  Norfolk. 

Bellefontainr.    O. — The    Council    Is    stated    to    have 
granted  a  franchise  to  the  Fiudlay,  Kenton  &  Belle- 
,  foutaine  Electric  Ry.  Co.     David  Joy,  of  Findlay,  Is 
one  of  the  incorporators. 

Scottshury,  Ind. — Jos.  II.  Shea  and  Mark  Storen 
are  stated  to  have  petitioned  the  Scott  Co.  Comrs. 
for  a  franchise  for  an  electric  railway  through  the 
county  to  be  connected  with  the  JeffersonvIIIe,  New 
Albany  &  Scllersburg  Rapid  Transit  Line. 

Portland,  Ind. — The  Co.  Comrs.  are  stated  to  have 
granted  a  franchise  to  the  Muncie  &  Portland  Trac- 
tion Co. 

i:icliniond,  Ind. — It  is  stated  that  the  Cincinnati. 
Hamilton  &  Indiana  Traction  Co.  is  to  extend  Its  line 
tp  Liberty  and  Richmond. 

Columbus,  Ind. — The  Co.  Comrs.  are  stated  to  have 
granted  Morton  Hall,  Wm.  Daugherty  and  Albert 
Morris  a  franchise  for  an  interurban  electric  line 
from  (Columbus  across  Bartholomew  County  to  Sey- 
mour, Brownstown.  Saline,  West  Baden,  French  Lick, 
Scottsburg  and  JeffersonvIIIe. 

South  Bend.  Ind. — .\  new  electric  railway  known  as 
the  Elkhart,  So.  Bend  &  Chicago  Ry.  Is  asking  for  a 
franchise  in  this  city;  line  to  run  from  Elkhart  to 
South  Bend.  W.  Osgood  Orton  and  Geo.  W.  Bryson, 
of  South  Bend,  are  interested. 

Macomb,  III. — The  Macomb  &  Western  Illinois  Elec- 
tric Co.  has  been  incorporated;  capital,  $300,000.  In- 
corporators: D.  P.  Penny  Witt,  Henry  C.  Agnew  and 
E.  I.  Hampton. 

Barahoo.  Wis. — Tiie  City  Council  is  stated  to  have 
granted  the  Sauk  County  Power  &  Traction  Co.  an 
extension  of  its  franchise  for  one  year  to  complete 
an  electric  road  between  Devil's  Lake  and  the  dells 
at  Kilbourn. 

Grand  Rapids.  Mieh. — The  Dlrs.  of  the  Grand 
Rapids,  Grand  Haven  &  Muskegon  Electric  Ry.  Co. 
are  stated  to  have  decided  to  malce  improvements  and 
enlarge  the  system.  It  Is  proposed  to  extend  the 
line  from  Mona  Lake  to  Lake  Harbor,  a  distance  of  4 
miles.     Jos.    KIrwin,  Secy.,  Grand  Rapids. 

Frvlith.  .Minn. — The  Mesaba  Electric  Uy.  Co.  has 
been  Incorporated,  with  a  capital  of  $50,000,  to  con- 
struct an  electric  railway  between  Eveleth  and  Vir- 
ginia, a  distauce  of  4^  miles.  Incorporators:  G.  G. 
Hartley,  O.  D.  Kinney  and  others,  of  Duluth. 

Chicago,  III. — The  Chicago,  Jlilwaukee  Ave.  &  In- 
land Lakes  Traction  Co.  is  stated  to  have  petitioned 
the  Co.  Comrs.  for  a  franchise  to  construct  and  oper- 
ate a  street  railroad  in  Milwaukee  Ave.  from  the  pres- 
ent city  limits  In  Jefferson  to  the  north  line  of  Cook 
Cotinty.     Geo.  Leininger,  I'res.     G.  F.  Lanaghen,  Secy. 

Minneapolis,  Minn. — John  Wunder  Is  stated  to  have 
secured  the  contract  for  erecting  the  superstructure  of 
the  power  house  for  the  Twin  Citv  Rapid  Transit  Co. 
The  building  will  cost  about  $350,000.  It  will  be  2 
stories  high.  155x155  ft.  Total  cost  of  plant.  In- 
cluding machinery,  will  be  about  $1,000,000. 
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•SoM/li  BcHd,  Ind. — The  Elkhart.  South  Bend  &  Chi- 
c«Bo  Rj.  Co.  Is  stated  to  have  petitioned  the  Bd.  of 
Piib.  Wis.  for  a  franchise. 

*!«.  Louie,  Mo. — Cbas.  V.  Weston,  of  Weston  Bros., 
of  Chicago.  111.,  experts  in  elevated  railroads.  Is  re- 
ported to  be  preparing  plans  and  specifications  for  an 
intramural  rallwav  to  be  i-onstmcted  within  the  Fair 
grounds.  It  is  reported  that  It  will  take  alwut  8  miles 
of  track  and  cost  about  $7.10.000.  It  has  not  been 
decided  whether  the  construction  of  the  road  will  be 
given  to  contractors  or  whether  a  concession  will  be 
granted   for  its  construction. 

Homitton.  O. — The  Butler  Co.  Comrs.  arc  stated  to 
have  Brantixi  a  franchise  to  the  Cincinnati.  Hanilllon 
&  Indiana  Traction  Co.  to  construct  Its  line  from  this 
city  to  College  Comer.  C,  through  Darrlown  and 
Oxford. 

l.ibaMnn.  Kii. — IIIII  Spalding,  an  attornev  of  Stan- 
ford. Kv..  Is  reported  to  be  Investieating  the  cost  of 
••onstrucilnc  an  electric  railway  from  Lebanon  via 
BradfordsvlUe  and  Hustonville  to  Moreland. 

\iuhrillr.  Trtn. — L>H>al  press  retH>rls  state  that  at 
a  meeting  of  the  Incorporators  of  the  Nashville  & 
Gallatin  and  the  Nashville  &  Columbia  Electric  Rail- 
wavs  in  the  Wilcox  BIdg.  Sept.  11  it  was  decided  to 
consolidate.  It  is  also  reported  that  contracts  will  be 
let  soon  for  the  rails,  power  plants  and  all  necessary 
equipment  for  construction.  W.  J.  Whitthome,  of 
Columbia;  Donglas  WUkle.  of  Franklin,  and  E.  A. 
Christian,  of  Gallatin,  are  among  the  incorporators. 

BlonKotH  Trx. — J.  C.  Mason,  of  Deport,  and  W.  F. 
Bryant,  of  Blossom,  are  reported  Interested  in  the 
construction  of  an  electric  railway  between  Blossom 
and  Deport. 

Saitia  Ff.  .V.  W. — The  City  Council  has  granted  J. 
E.  Laoome  a  franchise  for  tbe  construction  of  a 
street  railway. 

Proro,  I'tttti. — The  City  t^ouncll  Is  stated  to  have 
granted  Reed  Smoot.  Jesse  Knight  and  others  a  fran- 
chise for  an  electric  railway. 

Forrtt  Orovf.  Ore. — E.  W.  Haines,  who  furnishes 
this  place  with  power,  is  reported  to  be  considering 
the  construction  of  an  electric  railway  from  the  depot 
to  this  place,  a  distance  of  about  1^4  miles. 

I.o»  Atiiiflf*.  fnl. — The  City  Council  Is  stated  to 
have  granted  a  franchise  to  Campbell  &  Johnson,  for 
an  electric  railway  from  Pasadena  to  Los  Angeles. 

Non  .fo»e.  CnJ. — F.  F.  Granger  is  stated  to  have  pe- 
titioned the  City  Council  for  a  franchise  to  construct 
a  line  from  the  western  limits  of  the  city  and  Ste- 
vens Creek  Road  over  San  Carlos  and  Market  Sts. 
to  W.  Santa  Clara  St. 

Oakland.  Cut. — The  Mayor  is  stated  to  have  signed 
the  ordinance  granting  the  Oakland  Transit  Co.  a 
franchise  for  the  extension  of  its  lines  to  connect 
with  the  proposed  new  Emeryville  ferry  system  be- 
tween this  side  and  San  Francisco. 

Hanta  Cruz,  Col. — Tbe  Bd.  of  Superv.  are  stated  to 
have  granted  a  franchise  to  W.  J.  Rndgers.  of  San 
Jose,  for  an  electric  railroad  to  extend  5  miles  from 
Wataonvllle  to  Camp  Goodall. 

South  Ptuadena,  Col. — The  City  Trus.  are  stated  to 
have  granted  a  franchise  to  the  Pacific  Electric  Ry. 
Co. 

Yoaemite,  Cat. — Mr.  Ray.  of  Coultcrvllle.  Is  reported 
to  l)e  surveying  for  an  electric  railway  commencing  at 
Barnard  Place  and  extending  to  Merced  Falls,  a  dis- 
tance of  alKiut  80  miles.  It  is  reported  to  be  the  In- 
tention of  the  company  to  construct  2  dams  In  the 
Merced  River,  to  suppi.v  power  for  an  electric  plant 
and   electric   rallwav,   the  dams   alone   to   cost   about 

!fS(M(,000. 

RAILROADS. 

BarriJton.  N.  J. — A  press  report  states  that  the 
Town  Council  and  the  Lackawanna  R.  R.  Co.  have 
reached  an  agreement  with  regard  to  the  elevation 
of  the  company's  tracks.  The  town  will  pay  for  the 
lowering  of  gas  and  water  pipes.  The  R.  R.  Co.  agrees 
to  do  all  the  other  work.  Including  the  erection  of  a 
bridge  at  .'ith  St.  3B  ft.  wide  and  12  ft.  high,  a  stone 
archway  at  3d  St.  8  ft.  wide  and  8  ft.  high,  and  the 
depression  of  several  others  streets.  W.  K.  McFarlln, 
Ch.  Engr.,   Hoboken. 

Chatc  City.  Ta. — Geo.  A.  Endly.  of  Chase  City : 
Freeman  Epes,  of  Blackstone.  and  others,  are  reported 
interested  In  the  construction  of  a  railroad  from 
Cbaae  City  to  Blackstone,  a  distance  of  about  35  miles. 

Morgantown.  W.  Ta. — It  Is  reported  tliat  it  Is  pro- 
posed to  construct  a  branch  of  the  Morgantown  & 
^logwood  B.  R.  from  Reedsville  to  Belingtbn. 

AValhaWt,  f.  C. — Application  has  l>een  made  for  a 
charter  for  the  Tennessee.  Georgia  &  South  Carolina 
R.  R.  Co..  which  Is  to  build  a  line  from  Walhalla. 
8.  C,  to  Charleston,  Tenn. 

Wadtep.  Qa. — A  charter  has  been  granted  to  the 
Wadlev  &  Mt.  Vernon  Extension  R.  R.  Co.,  with  a 
capital  of  »r.0.000.  for  a  railroad  to  connect  with  the 
Wadlev  &  Mt.  Vernon  Road.  It  Is  proposed  to  hiilld 
40  miles  of  road  running  through  Coffee  and  Clinch 
Counties.  Incorporators :  John  M.  Lott,  Sr..  D.  D. 
Pouch,  and  others. 

Chirago.  III. — The  Chicago  Northern  Ry.  Co.  has 
been  Incorporated,  with  a  capital  of  $10,000.  to  con- 
struct a  line  from  a  point  on  the  Chicago  &  North- 
western Ry..  near  Mayfair,  Cook  Co..  to  Lake  Bluff, 
Ijike  Co.  Principal  offlce  to  be  at  Chicago.  Incor- 
porators: Marvin  Ilughitt  and  J.  B.  Redflelrt.  of  Chi- 
cago: J.   V.  Cleveland,  of  Oak  Park,  and  others. 

l.elnnon.  Mo. — The  North  and  South  Central  R.  U. 
Co..  of  Hahatonka.  has  been  incorporated,  with  a 
capital  of  $2.V).00O,  to  construct  a  standard  gauge  line 
from  Lebanon,  on  the  line  of  the  St.  Lonls  &  San 
Francisco  R.  R.,  to  Linn  Creek  hi  Camden  Co.,  n  dis- 
tance of  25  miles.  Directors:  B.  D.  Kellogg,  Leba- 
non: R.  G.  Scott,  Hahatonka;  S.  W.  Wheeler,  De- 
catnrrllle,  and  others. 

PTOrtilincp.  Ku-  •*  press  report  states  that  the 
Lonisvllle  &  Nashville  R.  R.  Co.  will  extend  the 
Providence.  Ky..  branch  of  the  system  through  to 
Shawneetown,  III.,  a  distance  of  about  40  miles.  R. 
Hontfort,  Ch.  Engr.,  LoulaTllie. 


Fulton.  Kii. — .\  press  report  states  that  the  Illinois 
Central  R.  R.  will  double  track  the  main  line  from 
Fulton  to  Memphis,  Tenn.  W.  J.  Harahan,  Ch. 
Engr.,  Chicago. 

Ft.  tiiiiith.  .irk. —  V  charter  has  been  granted  to  the 
Oklahoma  Central  R.  R.  Co..  with  a  capital  of  $5,- 
OOO.CKK).  to  build  a  line  from  Ft.  Smith.  Ark.,  to  Ver- 
non, Tex.,  a  distance  of  350  miles.  L.  W.  Van  Home, 
of  Salt  Lake  City,  Utah,  is  one  of  the  incorporators. 

Slilliratti-.  okln.  T<r. — .V  charter  lias  been  granted 
to  the  Kansas,  Oklahoma  Central  &  Southwestern  R. 
R.  Co.,  with  a  capital  of  $11,500,000.  to  construct  a 
line  from  Cedarville.  Kan.,  through  Stillwater,  Guth- 
rie and  El  Reno,  Okla.,  to  Klrkland.  Tex.  It  will 
have  two  branch  lines,  one  from  Stlllw^ater  to  Ft. 
Smith,  Ark.,  and  the  other  n.  w.  to  Woodward. 
Okla.,  on  the  Tex.  border:  total  distance,  640  miles. 
Principal  oflice  to  be  at  Stillwater. 

Ft.  Wnrtli.  Tit. — .\  press  report  states  that  prepara- 
tions are  being  made  by  the  Chicago,  Rock  Island  & 
Pacific  Ry.  Co.  for  building  Its  extension  from  Ft. 
Worth,  Tex.,  to  the  Gulf  of  Mexico,  a  dlstnuoe  of 
about  .300  miles.  The  Gulf  Construction  Co.  has  been 
organized  In  Chicago  to  do  tlie  work,  the  first  part 
of  which  wilt  be  between  Ft.  Worth  and  Dallas.  H. 
A.  Parker,  of  Chicago,  111.,  Lst  Vlce-Pres.  of  the  Uock 
Island,  Is  Pres.  of  the  Construction  Co.  W.  E. 
Dauchy,  Ch.  Engr..  Chicago,  111. 

PUBLIC  BUILDINGS. 

.Voiin'c/i.  Conn. — It  is  stated  that  a  central  fire 
fire  station  is  to  be  erected  at  a  cost  of  $25,000. 

Hulfalo,  N.  y. — Local  press  reports  state  that 
Mosler  &  Somers,  of  Buffalo,  have  secured  the  con- 
tract for  erecting  the  65th  Regt.  Armory  for  $491,- 
970.  It  will  be  of  brick,  with  a  facing  of  white  Me- 
dina sandstone.  John  T.  Sadler  &  Co.,  of  Elmira,  is 
stated  to  have  secured  the  contract  for  heating  same 
for  $28,000. 

l\'<w  York.  .V.  y. — Bids  are  wanted  Sept.  24  for  fur 
nlshlng  material  and  making  alterations  and  repairs 
to  quarters  of  Engine  Co.  No.  22.  located  at  159  E. 
85th    St.      Thos.    Sturgis,    Fire  Comr. 

\etrark,  N.  ,/. — The  following  bids  are  reported  to 
have  been  received  by  the  Court  House  Comn.  Sept. 
15  for  erecting  the  new  court  house:  Hedden  &  Sons, 
431  Ogden  St..  Newark,  $1,121,994;  Norcross  Bros., 
160  5th  Ave.,  New  York,  N.  Y..  $1,251,600:  Chas.  T. 
Wills,  156  5th  Ave.,  New  York,  N.  Y..  $1,236,275. 

Bids  will  be  received  at  the  Fire  Dept.  Headquar- 
ters,  Halscy  and  Academy   Sts.,  Newark,  until   Sept. 

23  for  building  an  extension  to  house  of  Engine  Co. 
No.  7.  and  making  alterations  and  repairs  to  the 
main  building.  Theo.  C.  B.  Blanchard,  Pres.  Bd. 
Fire  Comrs. 

(rlrn  Gavflncr.  X.  ./. — The  <~'(>mn.  appointed  to  se- 
lect a  site  for  the  proposed  State  Hospital  for  Con- 
sumptives, are  stated  to  have  purchased  property  at 
Glen  Gardner.  Dr.  Chas.  J.  Kipp.  of  Newark,  is  Ch. 
of  Comn. 

Raluray     K.    .J. — Rl'ls    will    he   received   until    Sept. 

24  by  the  N.  J.  State  Reformatory  Comn.,  at  Rahway, 
for  furnishing  600,000  common  brick  to  be  delivered 
on  the  siding  at  the  Reformatory.  Address  Thos.  M. 
Gopslll,    Secy. 

MeilciMlaU-.  I'n.—{'\\as.  W.  Bolton  &  Co..  Wlther- 
spoon  Bldp..  Philadelphia,  are  stated  to  be  preparing 
plans  for  the  First  M.  E.  Church:  a  Sunday  school 
and  parsonage  will  also  be  erected;  total  cost, 
$30,000. 

Iliirrishurf/.  Pa. — The  Capitol  Comn.  is  stated  to 
have  awarded  to  G.  F.  Payne  &  Co.,  of  Philadelphia, 
the  contract  for  erecting  the  Capitol  for  $3,600,000, 
with  $110,000  more  for  a  granite  dome. 

Farnhumt,  Del. — Rogers  &  Totteri,  of  Philadelphia, 
Pa.,  have  prepared  plans  for  an  annex  to  the  State 
Insane  Asylum  at  Farnhurst,  to  cost  $10,000,  for  the 
Trus.  of  the  Poor,  of  New  Castle  Co. 

Brooklyn.  A'.  Y. — A  permit  has  been  issued  for  a  3- 
story  convent  and  laundries  to  cost  $80,000,  to  be 
erected  on  Maujer  St.  and  Bushwick  Ave.  for  the 
R.  C.  Church  of  the  Most  Holy  Trinity,  of  Montrose 
and  Graham  Aves.  Architect,  F.  J.  Berlenbach,  260 
Graham  Ave 

New  York,  N.  Y. — The  following  bids  were  received 
Sept.  12  by  Thos.  Sturgis.  Comr.  of  Fire  Dept..  for  a 
building  to  be  erected  at  105  and  107  W.  102d  St.  for 
an  engine  house :  Thos.  D.  Connors,  1123  Bway.,  $73.- 
373  ;  Thos.  B.  Leahy.  9  E.  42d  St.,  $69,793  ;  Panning 
&  Rellly.  150  5th  Ave..  $66,000  (awarded)  ;  N.  W. 
Ryan,  106  E.  23d  St.,  $66,985. 

Yonkera,  N.  Y. — Lynch  &  Larkin,  of  Yonkers,  are 
stated  to  have  secured  the  contract  for  erecting  the 
Carnegie  Library  for  $48,500. 

Canaatota,  Jf.  Y. — Bids  are  wanted  Sept.  30  for 
erecting  a  public  library.  Mrs.  Jennie  S.  Stafford, 
Chmn.  Bldg.  Com. 

Schenectady,  N.  Y. — Bids  will  be  received  by  the 
Hd.  of  Superv.  until  Sept.  25  for  erecting  a  laundry, 
stable,  bakery  and  an  ice  house  on  the  Almshouse  site. 
C.  A.  Beckwith,   Chmn.  Com.  on  Lands  &  Bldgs. 

Cambridge,  Md. — A  press  report  states  that  plans 
are  l)elng  prepared  for  a  charity  hospital  to  be  erected 
here  at  a   cost  of  is40,000. 

i^prinfiflrld,  O. Bids  will  be  received  by  tlie  Bd.   of 

Hospital  Trtis.  until  Oct.  14  for  furnishing  material 
and  performing  all  labor  for  the  excavation,  grading 
and  stone  masonry  for  the  City  Hospital:  estimated 
cost  of  building,  $.'50,000.      R.  N,   Lantz,   City  Clk. 

Bids  will  be  received  by  the  Bd.  of  Co.  Comrs. 
until  Oct.  10  (readvertlsement)  for  erecting  a  build- 
ing for  county  offices  on  the  site  of  the  present  West 
Co.  BIdg.     A.  K.  Hahn,  Co.  And. 

Hryan.  0.~-  Bids  will  he  received  by  the  Co.  Comrs. 
until  Oct.  3  for  furnishing  material  and  constructing 
a  hot  water  heating  plant  for  the  Court  House. 
Howard   Friend,  Co.  Aud. 

1'levrland,  O. — Local  press  reports  state  that  on 
Sept.  13  tbe  contract  with  Lehman  &  Schmidt,  Hlc- 
kox  Bldg.,  for  preparing  plans  and  overseeing  the  con- 
struction of  the  proposed  court  house  was  approved 
and  signed. 


Milu^aukr.e,  Wi^. — Press  ri-ports  state  that  plans  are 
wanted  Oct.  10  for  2  branch  police  statious.  P.  Paw- 
iuski,   Compt. 

Mt.  Clrmcn.H,  Mich. — T.  Van  Damme,  of  Mt.  Clemens, 
is  reported  to  be  preparing  plans  for  a  Carnegie  Li- 
brary for  Mt.   Clemens,  to  co.st  $15,000. 

St.  LouLs.  M(i. — The  .Murch  l!io.s.  Construction  Co. 
is  stated  to  have  secured  the  contract  for  erecting 
tlio  Maple  Ave.  M.  E.  Church,  for  about  $50,000. 

.S't.  Louis.  Mo. — Local  press  reports  state  that  the 
following  bids  for  the  erection  of  the  Mines  and 
.Metallurgy  Bldg.  for  the  World's  Fair  were  opened 
Sept.  16:  HUl-O'Meara  Const.  Co..  $533,635;  Strehlow 
&  Phelps.  $559,997  :  W.  O.  &  C.  G.  Burton,  $563,772  ; 
.1.  J.  Dunnayant  &  Co..  $566,663  ;  Kellerman  Contract- 
ing Co.,  $568,900  :  Smith  &  Eastman.  $586,978  :  Nich- 
olas PoUlgreeu,  $610,000 ;  R.  W.  Morrison  &  Co., 
$643,627. 

Connersvillc,  Ind. — Bids  will  be  received  by  the  Co. 
.\ud.  until  Sept.  27  for  remodeling  and  reconstruct- 
ing the  heating  plant  in  the  Court  Tlouse. 

St.  Franriaville.  La. — The  plans  of  Andrew  J.  Bryan 
&  Co.,  of  Jackson,  Miss.,  are  stated  to  have  been  ac- 
cepted for  a  $30,000  court  house. 

Anadarka.  Okla.  Tir.-  Clias.  II.  Jones.  Co.  Sur- 
veyor, writes  that  H.  J.  Vandenberg,  of  Guthrie,  has 
secured  the  contract  for  erecting  the  court  house  for 
$30,000. 

El  Pa/io.  TcT. — Mauran.  Russell  &  Garden.  Chemical 
Bldg.,  St.  Louis,  Mo.,  are  stated  to  have  prepared 
plans  for  the  Carnegie  Library,  and  the  contracts  for 
its  erection  will  be  let  about  Oct.  1. 

Huston,  La. — Mr.  I>ewman.  (»f  Jackson,  Miss..  Is 
stated  to  have  secured  the  contract  tor  erecting  the 
Lincoln  Co.  Court  House  for  $34,000. 

I'iverside.  Vol. — The  lUl,  of  Superv.  are  stated  to 
have  adopted  the  plans  of  Burnham  &  Bleisner  for  a 
court  house,   to  cost  about  $150,000. 

Sniita  Ilosa,  Vol. — The  plans  of  Ernest  M.  Hoen,  of 
Sacramento,  are  stated  to  have  been  accepted  for  the 
Carnegie  Library,  to  cost  about  .$20,000. 

BUSINESS    BUILDINGS. 

Worcrater,  Mass. — Barker  &  Nonrse.  of  AVorcester, 
have  prepared  plans  for  a  $40,000  addition  to  the  Odd 
Fellows'  Home  of  the  Grand  Lodge  of  Mass.,  at 
M'orcester. 

Dvnkirk.  N.  Y. — Olympla  Lodge,  No.  002.  I.  O.  O. 
F.,  is  stated  to  have  decided  to  erect  a  temple  ou 
Central  Ave.  at  a  cost  of  about  $25,000. 

Worsair.  A'.  V. — Leon  II.  Lempart.  of  Kocliester.  is 
reported  to  have  prepared  plans  for  a  $37,000  theater 
for  Warsaw. 

yiafjara.  Foils,  A'.  1'. — Geo.  B.  Tjong.  Prudential 
Bldg.,  Buffalo;  C.  N.  Everett,  and  C.  W.  Morris, 
forming  one  firm,  are  stated  to  have  secured  tbe  con- 
tract for  erecting  a  factory  here  for  the  Carter-Crume 
Co.,  Ltd.,  for  $110,000. 

Philoilrltiliio.  Po. — 10.  P.  Brink  &  Son.  Stephen 
Girard  Bldg.,  are  stated  to  have  prepared  plans  for 
a  hotel  to  be  erected  on  33d  and  Chestnut  Sts.  for  the 
Belmont  Hotel  Co..  to  cost  about  $250,000.  Wm.  M. 
Ayres,  Pres. 

Warwick,  A.  Y. — The  Crane  Giles  Co.,  of  Middle- 
town,  is  stated  to  have  secured  the  contract  for  erect- 
ing the  Red  Swan   Inn  for  $29,989. 

Lanadownc,  Pa. — Bunting  &  Shrlgley.  Crozer  Bldg., 
Philadelphia,  are  stated  to  be  preparing  plans  for  a 
1 -story  brick  and  stone  bank  30x50  ft.  for  the  Lans- 
downe  &  Darby  Savings  Fund   Society. 

Cope  May,  A.  ■/. — Henry  D.  Dagit,  435  Chestnut 
St.,  Philadelphia.  Pa.,  is  stated  to  be  preparing  plans 
for  a  power  house  for  the  Cape  May  Electric  Co.  Con- 
tracts for  the  machinery  are  reported  awarded. 

Paterson,  N.  J. — Geo.  Hardy  Payne,  Stained  Glass 
Mfgr.,  Is  reported  to  be  having  plans  prepared  by 
Fred.  W.  Wenthworth,  Paterson  Natl.  Bank  Bldg.,  for 
a  new  building  which  he  will  erect  on  Park  Ave.  for 
offices  and  workshops. 

Baltimore,  Md. — Parker  &  Thomas  are  stated  to  be 
preparing  plans  for  a  6-story  warehouse  to  be  erected 
on  Paca  St.  near  Lombard  for  Dr.  B.  Tilghman.  The 
building  will  be  53x130  ft.  and  co.st  about  $35,000. 
It  will  be  occupied  by  Rosenfeld  &  Co.  as  a  shirt  fac- 
tory. 

Elyria,  O. — Fred  Wolf,  of  Elyria.  is  stated  to  have 
secured  the  contract  for  constructing  a  steel  plant 
for  the  Columbian  Steel  Co.,  for  $51,000. 

Clrrclanfl.  O. — Local  press  reports  state  that  ttio 
General  Cartage  &  Storage  Co.  will  erect  a  9-story 
building  at  17  to  31  Merwln  St.,  at  a  cost  of  about 
,$250,000. 

/nrHatiojiolis.  hi<l. — The  Indianapolis  St.  Uy.  Co.  is 
to  erect  a  1-storv  brick  car  barn.  30O  ft.  sq.,  on  W. 
Washington  St.,  to  cost  about  $75,000 

Hammond,  Ind. — C.  G.  Hellick.  of  Chicagci.  is  tlie 
architect  for  a  2-story  and  basement  brick  business 
building;  hot  water  heating  plant.  Approximate  cost 
$15,000. 

I'hicoiio.  III. — C.  G.  Hellick.  Telephone  BIdg..  is  the 
architect  for  a  2-story  and  basement  brick  building 
with  stone  trimmings,  steam  heating  plant  and  elec- 
tric light,  to  be  located  at  35th  and  Vernon  Aves. 
Approximate  cost,  ,$.30,000. 

Boil  City.  Mich. — A  correspondent  writes  that  the 
Opera  House  at  this  pl.ice.  which  was  destroyed  by 
fire,  at  a  loss  of  about  $100,000,  is  to  be  rebuilt. 

Tofirko.  Kan. — The  nlans  of  K,  L.  Hopkins  are  stated 
to  have  been  selected  for  a  building  for  the  R.  R.  Y, 
M.  C.  A.,  to  cost  about  $30,000. 

Durand,  Mich. — The  Ann  Arbor  &  Grand  Trunk  Ry. 
freight  sheds  are  reiiorted  to  have  been  destroyed  by 
fire  Sept.  6.      W.  F.  Bradley.  Supt.,  Durand. 

.Marquette,  Mich: — Charlton  &  Gilbert,  of  Mar- 
quette, are  stated  to  have  prepared  plans  for  a  2- 
stoiy  brick  oflice  building  for  the  Lake  Superior  Iron 
Co.      It  will  cost  $15,000. 
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Terrell,  Tex. — The  Elks  Assoc,  is  stilted  to  have  de- 
cided to  erect  a  ¥15.000  building. 

Houston.  Tex. — A  correspondent  writes  that  bids 
recently  received  for  tlie  Houston  "Post"  building 
liave  been  rejected  and  that  new  bids  will  be  aslsed. 

Louisville,  A';/, — The  Directors  ol  the  liOUlsville 
Trust  Co.  are  slated  to  have  voted  to  build  a  7-story 
stone  front  building  on  5th  and  Market  Sts.  to  cost 
$16,500.  Architects  have  been  ordered  to  prepare 
plans. 

Farijo,  N.  D. — Bowers  Bros,  are  stated  to  have  se 
cured  the  contract  for  erecting  the  J.  I.  Case  ware- 
house,  for  about  $40,000. 

DWELLINGS. 

Brooklyn,  A'.  1'. — Plans  have  been  filed  with  the 
Tenement  House  Dept.  In  the  Temple  Bar  Bldg.  for 
the  building  of  an  apartment  house  on  President  St. 
and  Prospect  Park  West.  Carl  .1.  Zlmmermann.  681 
Wllloughby  Ave.,  is  the  owner.  Schwartz  &  Gross, 
160  5th  Ave..  New  York,  are  the  architects.  The  build- 
ing will   cost  $200,000. 

Denver,  Colo. — The  Denver  Chicago  <.'onstructlou 
Co.  has  been  formed,  witii  a  capital  of  $50,000.  to 
erect  an  apartment  house  on  Colfax  Ave.  and  Will- 
iams St.  F.  E.  Edbrookc,  Opera  House  Blk.,  is  re- 
ported to  be  preparing  the  plans. 

SCHOOLS. 

tiprtnyftild,  Mass. — The  E.  M.  Porter  Htg.  &  Plumb- 
ing Co.  is  stated  to  have  secured  the  contract  for 
installing  a  heating  plant  for  the  Tapley  School  ad- 
dition for  $3,398. 

New  York,  N.  Y. — The  following  bids  were  opened 
Sept.  15  by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.. 
Bd.  of  Educ.  for  installing  electric  elevators  in  Wad- 
leigh  High  School.  Boro.  of  Manhattan;  Otis  Elevator 
Co.,  $9,955;  Marine  Engine  &  Machine  Co..  125  White 
St..  $9,648  (awarded). 

Bids  opened  at  the  same  time  for  the  general  con- 
struction of  school  65.  Boro.  of  Bronx,  were  as  fol- 
lows: Patrick  Sullivan,  $193,600;  Luke  A.  Burke,  401 
W.  59th  St.,  $185,000  (awarded);  Thomas  B.  Leahy, 
$194,639. 

The  only  bid  received  at  the  same  time  for  the 
general  construction  of  school  110.  Boro.  of  Manhat- 
tan, was  from  Patrick  Sullivan,  at  $227,860,  and  was 
rejected. 

New  Ywk.  y.  Y. — Plans  have  been  filed  for  an  ad- 
dition to  the  Harvard  Club  House,  to  be  erected  at 
the  rear  of  the  existing  structure,  which  stands  at 
27  W.  44th  St.  It  will  contain  an  assembly  hall, 
will  be  3  stories  high  and  cost  $100,000.  Architects. 
McKim,  Mead  &  White,  160  5th  Ave. 

Plans  have  also  been  filed  for  a  5-8tory  brick  school 
lo  be  erected  on  Central  Park  West  and  0.3d  St.,  for 
the  Society  for  Ethical  Culture  of  New  York;  cost 
of  building  is  placed  at  $500,000.  Architects,  Car- 
rere  &  Hastings  28  E.  41st  St. 

Ilridfjcton,  N.  J. — .los.  Steeiman,  of  Hridgeton.  is 
stated  to  have  secured  the  contract  for  erecting  a 
school  here  for  $25,000. 

Unuthorne.  A'.  .J. — Bids  will  be  received  until  Sept. 
25  by  the  Bldg.  Com.  of  the  Boro.  Bd.  of  Educ.  for 
furnishing  material  and  doing  the  masonry,  carpentry, 
ventilating,  heating,  etc..  in  the  erection  of  a  6-room 
brick  and  stone  school,  adjoining  School  No.  2,  on 
Godwinviiic  Road.     John  G.  Whittaker,  Chmn. 

Kermiton.  I'li. — It  is  proposed  to  erect  a  $55,000 
annex  to  the  high  school.     Archt.,  G.  N.  Edson. 

UpringfteUl,  A'.  J. — Bids  will  be  received  by  the  Bd. 
•  it  Educ.  until  Sept.  23  for  furnishing  material  and 
installing  a  direct-indirect  steam  heating  plant  in  an 
8room  school :  also  for  furnishing  material  and  In- 
stalling plumbing,  itrcluding  closets,  etc..  and  for  the 
electric  lighting.     Theo.  D.  Sickley,   Secy. 

Thurmon4,  W.  Va. — It  is  stated  that  bids  are 
wanted  Sept.  29  for  erecting  2  schools  at  Thayer. 
John  Brash.   Pres.  Bd.  Educ.  of  Qulnnimonf  Dist. 

Norfolk,  Va. — Bids  will  be  received  until  Oct.  2  by 
the  Local  Bd.  of  Improv.  of  the  7th  Ward,  for  erect- 
ing a  brick  school,  according  to  plans  prepared  by 
Vance  Hebard,   76  Charlotte  St.     W.  P.  Crall.  Chmn. 

Chicofjo.  III. — The  plans  of  Turnock  &  Ohrenstein 
are  stated  to  have  been  accepted  for  the  Talmud 
Torah  School,  to  be  erected  on  N.  Wood  and  Blueher 
Sts.,  to  cost  about  $18,000. 

Stevens  Point,  Wis. — The  Bd.  of  Educ.  Is  stated  to 
have  authorized  the  erection  of  a  school  In  the  6tli 
Ward,  at  a  cost  of  about  $14,000. 

Ottawa.  Kan. — A  press  report  states  that  the  main 
building  of  the  Ottawa  Univ.  was  burned  Sept.  10; 
it  had  recently  been  completed  at  a  cost  of  $50,000. 

San  Luis  Ohispo,  Cal. — The  Bd.  of  Trus.  of  the  S. 
Californal  Polytechrlc  School  Is  reported  to  have  in- 
structed Dir.  Leroy  Andreson  to  proceed  with  the 
immediate  establishment  of  said  school.  The  plans 
of  W.  H.  Weeks,  of  Watsonviile,  Cal.,  for  2  of  the 
buildings  have  been  accepted,  and  work  on  them  will 
commence  at  once.  Total  cost  of  entire  Institution 
about  $120,000. 

Pasadena.  Cal. — School  bonds  amounting  to  $100,- 
000  are  stated  to  have  been  sold. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

North  Adams,  Mass. — Local  press  reports  state  that 
C.  G.  Bartlctt  &  Co.,  to  whom  the  contract  for  col- 
lecting the  pity's  garbage  for  5  years  was  awarded, 
have  withdrawn  their  bid,  and  the  Bd.  of  Health  has 
called  for  new  bids  to  be  opened  Sept.  24. 

Jersey  City.  N.  .J. — The  Newark  Sanitary  Heduclion 
Co.  has  been  incorporated,  with  a  capital  of  $100,000; 
registered  office,  Jersey  City.  The  company  Is  to  dis- 
pose of  garbage  and  house  refuse.  Incorporators:  H. 
O.  Coughlan,  A.  I).  Meekins  and  Paul  Tlsson. 

New  York.  N.  Y. — The  contract  for  the  final  dis- 
posal of  garbage  In  the  Boro.  of  Bronx  has  been 
awarded  to  the  Dccarie  Mfg.  Co.,  of  Minneapolis,  at 
$16,000  per  year. 


Vhampaifin,  111. — A  plan  is  under  consideration  for 
the  construction  of  a  garbage  crematory. 

llfiii.tlnn.  Te.e. — 'I'he  City  Council  has  rejected  the 
proposition  of  Haralson  &  Co.  agreeing  to  do  the 
street  sweeping  for  a  period  of  5  years  for  $27,000 
per  annum,  garbage  collection  being  extra  made  a 
total  of  about  $40,()00.  A  resolution  under  considera- 
tion provides  ror  a  call  for  bids  for  the  repair  and 
operation  of  the  crematory. 

Spokane,  Wash. — The  estimati'd  cost  of  construct- 
ing a  crematory  exclusive  of  site,  is  $18,000. 

.Montreal.  Que. — Kids  will  probably  soon  l)e  asked 
for  the  removal  of  snow  from  the  streets  of  this  city. 

GOVERNMENT  WORK. 

llostun,  Mass. — The  contract  for  repairs  and  altera- 
tions to  the  heating  apparatus  at  the  U.  S.  Marine 
Hospital  has  been  recommended  for  award  to  Huey 
Bros.,  of   Boston. 

Tompkinsville.  N.  Y. — The  following  bids  were 
opened  Sept.  8  at  the  office  of  the  U.  S.  Engr.  of  the 
;)d  Lighthouse  Dist.,  for  furnishing  9,000  tons  of  rip- 
rap and  erecting  breakwater  at  Orient  Point  Light 
Station,  Ijong  Island  :  Estate  of  John  Beatty.  Leete's 
Island.  Cona..  $2.43  per  ton ;  Daniel  McAvoy,  21 
State  St..  N.  Y.  City,  $1.50  per  ton;  E.  S.  Belden  & 
Sons,   Hartford,  Conn.,  $1.93  per   ton. 

Neio  Brunswick,  N.  J, — Tliere  were  9  bids  opened 
Sept.  11  at  the  Treasury  Dept..  Washington  D.  C,  for 
furnishing  the  heating  apparatus  for  tlie  U.  S.  Post 
Office  at  New  Brunswick.  The  lowest  3  were  from 
Hugh  McKeag  &.  Son.  New  Brunswick,  at  $1,971  ; 
Frank  Dobson.  New  York  City,  at  $2,178,  and  E. 
Kutzler,  of  New  York  City,  at  $2,341. 

There  were  7  bids  opened  at  the  same  time  for 
conduits  and  wiring  for  above  building,  the  lowest  3 
being  as  follows :  Keller.  Pike  &  Co.,  Philadelphia, 
$1,130  ;  J.  F.  Buchanan.  Philadelphia.  $922  ;  Western 
Electric  Co.,  New  York  City,  $724. 

Philadelphia.  Pa. — The  following  bids  were  opened 
Sept.  15  by  Lieut.-Col.  C.  W.  Raymond,  Corps  of 
Engrs.,  U.  S.  A.,  for  furnishing  and  depositing  rip- 
rap stone  for  protecting  timber  liulkhead  in  Delaware 
River,  near  Reed.v  Island  :  a,  45.000  tons  riprap  stone  ; 
6.  30.000  tons  buttress  stone ;  c.  total :  Hughes  Bros. 
&  Bangs,  Syracuse.  N.  Y..  a  $1.20,  6  $1.20.  c  $90,000  ; 
Richardson  &  Ross  Quarry  Co.,  Philadelphia,  Pa.,  o 
$1.13,   6  $1.45,  c  $106,050. 

Buffalo,  N.  Y. — MaJ.  T.  W.  Symons.  Corps  of  Engrs., 
U.  S.  A.,  writes  that  the  contract  for  excavating  at 
Ogdensburg  Harbor  has  been  awarded  to  Daly  &  Han 
nan  Dredging  Co..  of  Ogdensburg.  for  $20,784.  Award 
not  yet  confirmed  by  the  Ch.  of  Engrs..  U.  S.  A. 

Boston,  Mass. — Bids  are  wanted  at  the  IT.  S.  Bngr 
Office  until  Oct.  30  for  dredging  in  Boston  Harbor,  as 
advertised  in  The  Engineering  Record. 

West  Point,  N.  Y. — Bids  are  wanted  Nov.  1  for 
completing  the  Cadet  Mess  Hall,  as  advertised  in  The 
Engineering  Record. 

New  York,  N.  Y. — Bids  are  wanted  Oct.  20  for  rock 
removal  at  Larchmont.  Echo  Bay  and  Saugerties  Har- 
bors, N.  Y.,  as  advertised  in  The  Engineering  Record. 

Annapolis,  Md. — The  following  bids  were  opened 
Sept.  10  at  the  office  of  the  U.  S.  Quartermaster  for 
officers'  quarters  at  Marine  Barracks.  Naval  Academy ; 
Arthur  Cowsill,  of  Washington,  $31,689 ;  Chas.  Mc 
Caul,    Philadelphia,   $31,750. 

Ft.  Getty.  8.  C. — Bids  are  wanted  Oct.  13  for  heat- 
ing by  hot  air  system  several  buildings  at  this  post, 
as  advertised  in  The  Engineering  Record. 

Ft.  Myer.  Va. — Bids  arc  wanted  Oct.  18  for  con- 
structing officers'  quarters,  as  advertised  in  The  En- 
gineering Record. 

Norfolk,  Va. — The  following  bids  were  opened  Sept. 
13  at  the  Bureau  of  Yards  &  Docks,  Navy  Dept.. 
Washington,  D.  C.  for  constructing  concrete  and 
granite  dry  dock  exclusive  of  numping  plant  and  cais- 
son, at  the  Navy  Yard.  Norfolk  :  a,  price  for  dry  dock 
and  accessory  structures  complete  in  accordance  with 
plans  and  specifications  ;  h,  amount  to  be  deducted  if 
all  keel  blocks,  docking  keel  blocks.  Ijilge  blocks  and 
bilge-block  slides,  with  metal  fittings  for  same,  etc., 
are  omitted  ;  c,  amount  to  be  deducted  for  omitting 
construction  of  certain  approaches ;  d,  amount  to  be 
deducted  if  capstans  and  foundations  for  same  atwve 
an  elevation  of  6  ft.  below  the  coping  level  are  omit- 
ted :  Noreross  Bros.,  Worcester.  Mass..  a  $1,214,677. 
6  $39,622.  c  $73,567,  d  $16,879  :  New  York  Continental 
Jewell-Flltration  Co.,  New  York  City,  a  $1,217,610.  6 
$33,554,  c  $76,000,  d  $23.500 ;  McLean  Construction 
Co..  Jersey  City.  N.  J.,  a  $1,282,000.  t>  $40,500.  c 
$53,500,  d  $16,000  :  P.  J.  Carlin  &  Co.,  New  York  City. 
a  $1,320,000.  6  $90,300.  c  $80,000.  d  $18,000;  J.  C. 
Rodgers,  New  York  Citv.  a  $1,270,000,  l>  $35,600,  c 
$65,100.  d  $15.900 ;  John  Pelrce.  New  York  City,  a 
$1,281,000.  h  $33,404,  c  $60,837.  d  $16,586.  The  Hoff- 
man Engineering  &  Construction  Co.  also  bid  on 
above  work,  but  their  prices  are  not  now  available. 

Columbia,  F!.  (7. — The  following  bid  was  opened 
Sept.  3,  by  Capt.  J.  C.  Sanford,  Corps  of  Engrs., 
U.  S.  A.,  at  Charleston,  S.  C,  for  constructing  the 
Chanolne  dam  across  the  Congaree  River:  The  Evans- 
ville  Contract  Co..  Bvansville,  Ind.,  oak.  30  M.  ft., 
at  $125;  pine,  .30  M.  ft.,  at  $25:  excav.,  4.000  cu.  yds., 
at  $1;  rock  excav..  2,200  cu.  yds.,  at  $4;  bolt  holes. 
1..500  Iln.  ft.,  at  75  cts.;  stone  fllling.  600  cu.  yds.,  at 
$2:  concrete.  3,000  cu.  yds.,  at  $8;  cast  Iron,  94.000 
lbs.,  at  10  cts.:  wrought  iron,  43,000  lbs.,  at  15  cts.: 
steel,  50,.500  lbs.,  at  10  cts.;  bolts,  etc.,  13,500  lbs.,  at 
10  cts.;  total.   $65,875. 

Cleveland,  O. — Rids  are  wanted  Sent.  '''5  'or  flu- 
removal  of  the  wrecked  tow  barge  "L.  L.  Lamb." 
which  lies  'Vi  of  a  mile  from  the  ends  of  the  piers  at 
Falrmount  Harbor,  O.  Maj.  Dan.  C.  Kingman,  Corps 
Engrs..   U.    S.   A. 

Ft.  Snellinn,  Minn. — Bids  are  wanted  Oct.  11  for  re- 
modeling 4  double  barracks  at  this  post,  including 
steam  heating,  niumbing  and  electric  wiring  In  the 
same.     Geo.  E.  Pond.  Ch.   Q.  M.,  St.  Paul.  Minn. 

Muskenon.  Vieh. — Bids  arc  wanted  at  the  TI.  S. 
Engr.  Office.  Grand  Rapids,  Mich.,  until  Oct.  15  for 
construction  of  revetment  and  repair  of  pier  at  Mus- 
kegon, as  advertised  In  Tlie  Engineering  Record. 


«a«  Antonio,  Tew. — Bids  are  wanted  Oct.  15  for 
sinking  an  artesian  well  at  Ft.  Ringgold,  Tex.  J.  L. 
Clem,  Ch.  Q.  M.,  .San   Antonio, 

Denver,  Colo. — Bids  are  wanted  Oct.  0  for  construe! • 
Ing  5  buildings,  otilcers'  quarters,  barracks,  stable 
aiid  gun  shed,  at  Ft.  D.  A.  Russell,  Wyo.  Lieut.- 
Col.  J.  W.  Pope,  C.  y.  M.,  Denver. 

Portland,  Ore. — Hlds  are  wanted  Oct.  8  for  placing 
cut  stone,  concrete  and  rubble  masonry  and  doing 
necessary  grading  in  connection  with  improving  Co- 
lumbia River,  at  Cascades.  Ore.  Bids  will  also  be 
received  at  the  same  time  for  mattress,  rook  and  pile 
work  in  connection  with  extension  of  jetty  at  mouth 
of  Coqullle  River,  Ore.  Capt.  W.  C.  LaiigUlt,  Corps 
Engrs.,   U.  S.  A. 

Hapid  City,  S.  D. — H.  &  F.  Roettiger.  of  Mountain 
(  Ity.  are  reported  to  have  received  the  contract  for 
building  the  Indian  school  at  this  place  for  $34,000. 

Ft.  Totten.  N.  D. — Bids  are  wanted  Oct.  9  for  fur- 
nishing material  and  constructing  steam  heating,  elec- 
tric lighting  and  sewer  systems  at  the  Ft.  Totten 
Indian  School.  N.  D.  For  further  information  apply 
to  Chas.  L.  Davis.  Supt.  Indian  School.  Ft.  Totten  ■ 
A.  C.  Tonner,  Acting  Comr.  Indian  Affairs,  Dept.  of 
the  Interior,  Washington,  D.  C. 

Ft.  Lincoln,  N.  D. — Bids  are  wanted  Oct.  11  for 
constructing  a  double  set  of  Lieutenants'  quarters  a 
double  set  of  Captains'  quarters,  a  barrack,  a  guard 
house,  a  bakery,  and  set  of  Hospital  Stewards'  quar- 
ters, at  Ft.  Lincoln,  N.  D.  Geo.  E.  Pond,  Ch  Q  M 
St.  Paul,  Minn.  ^ 

MISCELLANEOUS. 

Brooklyn,  N.  Y. — Bids  are  wanted  Sept.  25  for  fur- 
nishing material  and  erecting  wrought  iron  picket 
fence  on  Shore  Road.  Bids  will  also  be  received  at 
the  same  time  for  furnishing  material  and  delivering 
7,000  cu.  yds.  coarse  bank  gravel  on  Ocean  Parkway, 
between  Ave.  U  and  Coney  Island  Concourse.  Wm. 
R.  Wlllcox.  Chmn.  Comrs.  of  Parks,  N.  Y.  City. 

New  York.  N.  Y. — Bids  were  opened  Sept.  18  by 
Thos.  W.  Ilynes,  Comr.  of  Dept.  of  Correction,  for 
building  a  stone  wall  and  gates  around  the  prison 
buildings  on  Leonard,  Elm  and  Franklin  Sts..  as  fo'- 
iows :  John  R.  Sheehan  &  Co..  $122.500 :  and  P.  J. 
Carlin  &  Co..  $118,000. 

Elmira,  N.  Y. — Bids  will  be  received  by  Chas.  S. 
Boyd,  State  Supt.  of  Pub.  Wks..  Albany,  until  Sept. 
24  (readvertlsement)  for  repairing  the  dykes  and 
banks   of  the  Chemung  River  in  this  city. 

Jersey  City,  -N.  J. — Local  press  reports  state  that 
J.  Swenson  is  preparing  to  build  a  $50,000  dry  dock 
at  the  foot  of  Warren   St. 

Buffalo,  N.  Y. — A.  J.  Rockwood,  Engr.  Western  Div. 
N.  Y.  State,  has  prepared  plans  for  dredging  Brie 
Basin  at  BufEaio,  and  the  contract  for  doing  the 
work   is  about   to  be  let.     Appropriation,   $50,000. 

Ottawa.  Ont. — It  is  stated  that  bids  are  wanted  by 
the  Bd.  of  Pub.  Wks.  until  Sept.  25  for  extending 
PoInt-aux-Pelee  Island  wharf.  Fred.  Gellnas,  Secy.; 
H.  A.  Gray.  Res.  Engr..  Confederation  Life  Bldg.. 
Toronto.   Ont. 

Montreal,  One. — It  is  stated  that  bids  are  wanted 
Oct.  2  for  rebuilding  portions  and  extending  Locks  1 
and  2  at  the  entrance  of  Lachine  Canal.  L.  K. 
Jones,  Secy.,  Dept.   Rys.  &  Canals.  Ottawa,  Ont. 

The  contract  for  constructing  the  shore  wharf  be- 
tween King  Edward  and  Alexandra  piers  Is  reported 
to  have  been  awarded  by  the  Harbor  Comrs.  to  P.  J. 
Weber   for  $95,400. 

NEW    INDUSTRIAL    PLANTS. 

The  American  Ochre  Co..  Cartersville,  Ga.,  is 
erecting  a  40xl20-ft.  mill,  which  will  have  a  dally 
capacity  of  20  tons. 

The  Thomas  Mfg.  Co.,  Springfield,  O..  maker  of 
agricultural  Implements,  expects  to  erect  a  new 
foundry. 

The  VIgor-o  Health  Food  Co.,  Ltd..  Owosso.  Mich., 
has  been  incorporated,  with  a  capital  of  $500,000. 
and  will  erect  a  3-story  and  basement,  60xl20-ft.  fac- 
tory and  a  power  house  40  ft.  square. 

The  Goodhue.  Minn..  Milling  Co.  will  erect  a  .3- 
story  and  basement,  32x60-ft  mill"  and  a  30x32-ft. 
engine  house,  Installing  a  90H.-P.  Corliss  engine  and 
a  lOO-H.-P.  boiler. 

The  Valley  Iron  Co..  Birmingham.  Ala.,  contem- 
plates the  opening  of  coal  and  ore  mines,  the  build- 
ing of  coke  ovens  and  the  erection  of  a  blast  furnace 
plant  near  Sulphur  Springs  and  Valley  Head.  The 
details  have  not  yet  been  worked  out. 

The  Globe  Iron  Works  Co..  Minneapolis.  Minn., 
contemplates  erecting  a  45x60-ft.  foundry  with  a  3- 
ton  cupola,  and  Installing  a  brass  foundry. 

The  Southern  Cross-Tie  Co.  will,  about  Jan.  1.  erect 
a  plant  requiring  a  power  plant  of  about  400  H.-P. 
Gordon  Bryan-  Mgr..  Liverpool  &  London  &  Globe 
Bldg.,  New  Orleans.  La. 

J.  0.  Montgomery  &  Son.  Verona,  Tenn..  will  erect 
a  2-story.  .SOxSO-ft.  flour  mill.  The  capacity  of  the 
power  plant  will  be  50  H.-P. 

The  Weiisvllle.  Pa.,  Mfg.  Co.  is  erecting  a  3-story, 
100x40-ft.  factory  to  be  lighted  electrically.  The 
power  will  be  supplied  by  a  16-H.-P.  gasoline  engine. 

The  Duluth,  Minn.,  Brewing  &  Malt  Co.  Is  erecting 
a  Steele  house,  wash  house  and  racking  room,  the 
estimated  cost  of  which,  with  refrigeration,  will  be 
about  $50,000. 

The  Vermont  Farm  Machine  Co..  Bellows  Falls, 
Vt.,  has  let  a  contr.ict  for  a  2-story.  60xl70-tt.  ma- 
chine shop  with  a  17xll3-ft.  basement. 

Wagoner  Bros..  Penn  Yan.  N.  Y..  contemplate 
erecting  a  3-story  shoe  factory,  to  be  about  125x35  ft., 
and  equipped  wftli  a  power  plant  of  30  to  50  H.-P. 
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L.  B.  Moore,  Gentry,  Ark.,  ts  endeavoring  to  se- 
cure the  erection  of  a  cold-storage  and  ice  plant  in 
that  place. 

Mill  No.  1.  Including  the  card,  spinning  and  slasher 
rooms  of  the  Stonewall,  Miss.,  Cotton  Mills,  was 
damaged  by  fire  to  the  amount  of  about  $75,000. 

A  large  Tortlaud  cement  plant  will  soon  be  built 
near  Cumberland,  Md.,  by  a  company  in  which  Ernesl 
K.  and  Marion  Ackermaii,  of  Plainiield,  N.  J.,  are  in- 
terested. 

BUSINESS  NOTES. 

The  Girard,  O.,  Boiler  &  Mfg.  Co.  has  received  a 
contract  from  the  West  St.  Louis  Construction  Co., 
St.  Louis,  Mo.,  for  the  erection  at  Kirkwood  Mo., 
of  a  steel  staudplpe  of  24  ft  diameter  and  110  ft. 
high. 

The  new  plant  of  the  Millers  Falls,  Mass.,  Paper 
Co.  win  be  electrically  driven  throughout.  The  con- 
tract for  the  entire  equipment,  including  generators, 
motors,  arc  and  incandescent  lights,  etc.,  has  been 
placed  with  Sargent,  Couant  &  Co.,  Boston. 

Among  contracts  recently  received  by  the  Otis 
Elevator  Co.,  for  lustallatlous  in  New  York,  are  the 
following:  Ilotel  Imperial  Annex,  seven  hydraulic 
and  two  electric  elevators;  Blair  Building,  six  hy- 
draulic elevators;  Metropolitan  Life  Insurance  Co.,  23 
high-pressure  passenger  elevators,  four  hydraulic 
freight  elevators  and  two  electric  passenger  elevators 
for  additions  to  their  buildings,  and  converting  13 
passenger  elevators  so  as  to  be  operated  at  increased 
pressure.  The  plant,  when  complete,  will  consist  of 
40  hydraulic  elevators  operated  from  one  pumping 
station. 

The  Chicago  office  of  the  Stilwell-Bierce  &  Smitb- 
Vaile  Co.  reports  the  sale  of  Smith-Vaile  triplex 
pumps  for  water  works  and  electric  light  plants  at 
Caldwell,  Idaho;  Holland  and  Crystal  Falls,  Mich.; 
Little  Falls,  Minn.,  and  Marseilles,  111.  Also  com- 
pound steam  pumps  for  Zeelaud,  Mich. 

The  Allls-Chalmers  Co.,  Chicago,  reports  the  fol- 
lowing among  its  engine  sales  for  August,  the  en- 
gines being  1890  Keynolds  Corliss  unless  otherwise 
stated:  Armour  Institute  of  Technology,  9  and  18x24- 
lu.  cross-compound;  Bamberger  De  Lamar  Gold  Mines 
Co.,  Utah  22  and  44x48-in.  cross-compound  and  a 
28xl2-ln.  Keynolds  Jet  iMjndenser  and  air  pump  ;  Car- 
negie Steel  (Jo.,  Pittsburg,  repairs  for  42  and  60x60-ln. 
blowing  engine;  Pawling  &  Harnischfeger,  Milwau- 
kee, 18i36-ln. ;  Boyne  City,  Mich.,  Lumber  Co.,  24x48- 
in.;  Klrby  Lumber  Co.,  Houston,  Tex.,  36x60-iu. ; 
Interurbau  Construction  Co.,  Ottumwa,  la.,  18x42-ln. ; 
Sloss-Sheffield  Steel  &  Iron  Co.,  Birmingham,  Ala., 
three  vertical  standard  long  crosshead  44  and  84x60- 
in.  blowing  engines :  Calumet  &  .Vrlzona  Mining  Co., 
Douglas,  Ariz.,  14  and  28x36-iu.  tandem  compound, 
and  a  left  hand  low  pressure  side  40  and  44x48-ln. 
Reynolds  Corliss  condensing  blowing  engine;  National 
Lead  Co.,  New  York,  18  and  32x3U  tandem  compound; 
Miner  Hillard  Milling  Co.,  Wilkesbarre,  Pa.,  20.x42-ln. 
girder  frame;  Larson  &  Orwoll,  Clarkfleld,  Minn.,  lOx 
30-iu.  girder  frame;  Oregon  Smelting  &  Refining  Co., 
Sumptcr,  Ore.,  16x36-iu.  girder  frame;  Iroquois  iron 
Co.,  Chicago.  42  and  87x60-ln.  vertical  long  crosshead 
blowing  engine;  Shattuck  Bros.,  Sparta,  Wis.,  8x24- 
In.  girder  frame;  City  of  Henderson,  Ky.,  24x48-in.; 
Denver,  Colo.,  Tramway  Power  Co.,  32  and  68x60-in. 
and  30  and  t>4x48-iu.  cross-compound  condensing; 
Detroit,  Mich.,  Copper  &  Brass  Rolling  Mills,  20x48- 
in. ;  Southern  Electric  Light  &  Power  Co.,  Philadel- 
phia, 42  and  86x60-ln.  combined  horizontal  and  verti- 
cal duplex  compound  condensing;  Horseshoe  Mining 
Co.,  Deadwood,  S.  D.,  14x42-in.,  and  16  and  24x42-in. 
tandem  compound;  E.  H.  Dyer  &  Co.,  Cleveland,  O., 
12x36-in.  girder  frame;  Sanitary  District  of  Chicago, 
for  39th  St.  Pumping  Station,  two  steam  and  two 
water  ends  for  vertical  triple  expansion  pumping  en- 
gine and  a  centrifugal  drainage  pump;  City  of  Alle- 
gheuy.  Pa.,  a  steam  and  a  water  end  for  a  5,000,000- 
gal.  vertical  triple  pumping  engine;  Pcnna.  E.  R.  Co., 
two  Sederholm  boilers.  384  H.-I'. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  follow- 
ing among  its  recent  orders:  An  additional  unit,  this 
belag  the  third,  for  the  Security  Building,  St.  Louis, 
Mo.;  three  400-H.-P.  units  for  the  Lewis  Block,  Pitts- 
bnre;  two  engines  to  I'ort  Antonio,  Jamaica,  and  one 
to  Japan. 

James  W.  Copeland,  934  Equitable  Bldg.,  Denver, 
Colo.,  has  been  appointed  sole  agent  for  Colorado  for 
the  Scalfe  and  We-Fu-Go  water  softening  and  purify- 
ing systems,  manufactured  by  Wm.  B.  Scalfe  &  Sons 
Co.,  Plttsborg,  Pa. 

The  IMttsburgb  Gage  &  Supply  Co.  has  received  con- 
tracts for  two  250-H.-P.  water-tube  boilers  for  the 
Ward-Mackey  Co.,  Pittsburg,  and  a  White-Star  fllter- 
iug  system  for  the  power  house  of  the  New  York  & 
Stamford  St.  By.  Co.,  Port  Chester,  N.  Y. 

G.  M.  Gest,  277  Broadway,  New  Y'ork,  has  recently 
secured  the  contract  for  the  conduit  system,  amount- 
ing to  over  200,000  ft.,  for  the  Schenectady,  N.  Y., 
Ky.  Co.  - 

The  following  firms  were  represented  with  exhibits 
at  the  annual  meeting  of  the  New  England  Water 
Works  Association  at  Boston  :  Jenkins  Bros.,  17  Pearl 
St.,  Boston;  Manning,  Maxwell  &  Moore,  85  Liberty 
8t„  New  York,  representing  the  Hayden  &  Derby 
Mfg.  Co.,  Ashcroft  Mfg.  Co.,  Consolidated  Safety 
Valre  Co.,  and  Hancock  Inspirator  Co.;  Sweet  & 
Doyle,  238  Franklin  St.,  Boston;  Lamb  &  Ritchie 
Cambrldgeport,  Mass.;  Garlock  Packing  Co.,  12  Pearl 
St.,  Boston;  H.  Mueller  Mfg.  Co.,  represented  by 
Sumner  &  Goodwin,  287  Congress  St.,  Boston;  Union 
Water  Meter  Co.,  Worcester,  Mass.;  Pittsburg  Meter 
Co.,  East  Pittsburg,  Pa.;  Thomson  Meter  Co.,  Brook- 
J/"'..-^-  }■'•  ,.?*'.'?*' .^'S-  Co.,  Boston;  Harold  L. 
Bond  &  Co.,  140  Pearl  St.,  Boston;  Lead  Lined  Iron 
Pipe  Co.,  Wakefield,  Mass.;  Walworth  Mfg.  Co 
Boston ;  N.  W.  Stearns.  308  Warren  St.,  Roxbury, 
Mass.:  Charles  A.  Claflln  &  Co.,  188  Franklin  St 
5°*'*'S'.  '■fP''<^«>vnt'iig  Nelson  Valve  Co.,  Wyndmoor, 
i",-r  .f"*;'!'^''^  ^"l'"<=*'<""  t^o-.  Detroit,  Mich.;  Cran- 
dall  I'acking  Co  Palmyra,  N.  Y.,  and  Hllls-McCanna 
Co..  Chicago,  111.;  Stllwell-Blerce  and  .Smlth-Valle 
Co.,  Dayton,  O.;  A.  W.  Chesterton  &  Co.  49  India 
St.,  Boston;  the  Wells  Light  Mfg.  Co.,  44  Washington 
St.,  New  York;  I'errln,  Seamans  &  Co.,  57  Oliver  St 
.P**?.*^".',.,*^'?''  ya've  Co.,  Neponset,  Mass.;  A.  p' 
Smith  Mfg.  Co.,  Newark,  N.  J.,  and  Frank  E.  Merrill' 
SomervlUe,  Mods. 
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The  following  Industrial  cstabllsbmciits  have  re- 
cently purchased  electrical  apparatus  from  the  West- 
iughouse  Elec.  &  Mfg.  Co.:  India  Rubber  &  Gutta 
Percha  Insulating  Co.,  which  Is  installing  1,  5,  10 
and  15-H.-P.  alternating-current  motors  at  Yonkcrs, 
N.  \.,  to  replace  Isolated  steam  engines;  Pennsyl- 
vania Salt  Mfg.  Co.,  which  has  purchased  a  number 
of  direct-current  motors  for  its  plant  at  Wvandotte, 
Mich.,  and  the  Stanley  Rule  &  Level  Co..  New  Brit- 
ain, Conn.,  which  has  purchased  a  375-Kw.  500-volt 
direct-current  generator  to  be  operated  from  a 
marine-type  Westinghouse  engine  for  electric  driving 
of  the  works. 

The  "Hydro-Carbon"  system  of  fuel  combustion, 
controlled  by  the  Steam  Boiler  Equipment  Co.,  of 
New  York,  was  exhibited  at  the  recent  convention  of 
the  National  Association  of  Stationary  Engineers  in 
Boston.  Two  boilers  of  the  engineering  building  at 
the  Massachusetts  Institute  of  Technology  were 
equipped  with  the  system  to  demonstrate  its  ability 
to  prevent  smoke  with  bituminous  coal,  the  ease  of 
llring  and  the  maintenance  of  a  steady  steam  pressure 
with  economy  in  coal  consumption 


PROPOSALS    OPEN. 

Bid*  See  Eng. 

Close.  WATER  WORKS.  Record. 

Supt.  23.  New    Bremen,    O Sept.  20 

Sept.  23.  Abingdon,  III Sept.  20 

Sept.  23.  McRae,   Ga Sept.  13 

„„   Adv..  Eng.  Record,  Sept.  13,  20. 

Sept.  23.  Philadelphia.    Pa Sept.    6 

Sept.  24.  Kewanee,   111 Sept.  20 

Sept.  24.  Chicago.    Ill Sept.  20 

bept.  24.   South  Deerfleld,   Mass Sept.  20 

Sept.  25.  Chamberlain,    S.  D Sept.  13 

Sept.  25.  Baraboo,  Wis Sept.  13 

Sept.  26.   Westerville,  O Sept.  20 

Sept.  26.  Gibbon.  Minn Sept.  18 

Sept.  29.  Dyersburg,  Tenn Sept.  20 

Sept.  29.  Lidgerwood,  N.  D Sept.  20 

Sept.  29.  Winnipeg,  Man Sept.  13 

Adv.,  Eng.  Record,  Sept.  13,  20. 

Sept.  30.  Armstrong,  B.   C Sept.  20 

Oct.    1.  Nassau.  N.  Y Sept.  20 

Oct.    1.  De  Smet,  S.  D Sept.  13 

Oct.    3.  Cleveland,  O Sept.  13 

Oct.    3.  Welser,   Idaho    Sept.    6 

Oct.    6.  Webster  Grove,  O Sent.  20 

Oct.  22.   El    Paso,    Tex Sept-    6 

Dec     1.   Pumps.   Seguln.   Tex .luly  26 

Cass  Lake,  Minn Sept  20 

Bozeman,   Mont ; . . .  Sept.    « 

SEWERAGE   AND    SEWAGE    DISPOSAL. 

Sept.  24.  Geneva,  N.  Y Sept.  20 

Sept.  24.  Boston,   Mass Sept  20 

Sept.  25.  New  Brunswick,  N.  J Sept.  20 

Sept.  25.  Jcffers,   Minn Sept  20 

i«P'-  25-   Bucyrus,  p Sept.  20 

Sept.  2o.  Boston.  Mass Sept  20 

Sept.  25.  Newark,   N.   J Sept.  13 

Adv.,  Eng.  Record,  Sept.  13,  20. 

Sept.  25.  Chamberlain,   S.   D. Sept  13 

Sept.  27.  Akron.   O Sept.  20 

Sept.  27.  Masslllon,  O Sept.  20 

Sept.  29.  Scranton,  Pa Sept!  20 

Sept.  29.  Wapakoneta,  O Sept  20 

Sept.  29.  La  Grange,  Ga Sept.  13 

Adv.,  Eng.  Record,  Sopt.  13,  20. 

Oct.    1.   Decatur,  Ind Sept  20 

Oct.    1.  Boston,  Mass Sept.  13 

Adv.,  Eng.  Record,  Sept.  13. 

Oct.    2.   Ironton.  O.   Sent  20 

Oct.    4.  Glenville,  O Seiit  "o 

Oct.  10.  Ridley    Park,   Pa Aug!  16 

Adv.,  Eng.  Record.  Aug.    16. 

Oct.  11.   Akron,  O Sept.  20 

Dec.  15.  Montevideo,  Uruguay    Sept!  13 

BRIDGES. 

Sept.  23.   Harrisburg,  Pa Sent     6 

Sept.  23.  Reading,   !'a igept!    6 

Sept.  23.  White  Haven,   Pa Sept     6 

Oct.    i.  Castrovllle,  Tex Atjg' 23 

Oct.    6.   Frankfort,    Ind Scot  20 

Oct.    6.  Ellendale,  N.  D Sept.  13 

Oct.    7.  East  Grand  Forks,  .Minn Sept  20 

Oct.    8.   Indianapolis,   Ind Sept  20 

Oct.  11.  Canton,  O Sent'  20 

Oct.  13.  Victoria,    B.   C '.'.'.'.!  Sept!    « 

Adv.,  Eng.  Record,  Sept.  0  to  20. 
Oct.  15.  Yellowstone   Park.   Wyo Sept     6 

Adv.,  Eng.  Record.  Sept.  6,  13. 
Nov.    5.  Chicago,   III Sept.    6 

PAVING  AND  ROADMAKING. 

Sept.  23.  Milwaukee,    Wis Sent  •>0 

Sept.  24.  Brooklyn,  N.  Y Sent  20 

Sept.  24.  Chicago,  lil !sept'20 

Sept.  24.  Windsor   Locks,   Conu Sent  20 

Sept.  24.  Nutley   N.  J Sept  20 

Sept.  25.   Atlantic  City,  N.  J Sept.  20 

Sept.  25.  Boston,  Mass Sept  20 

Sept.  25.  Montclair,  Colo Sept  20 

Sept.  25.  Swissvale,   Pa Sept  20 

Sept.  25.  Green  Bay,  Wis '  Sent  20 

Sept.  27.   Bedford,   Ind Sept'  20 

Sept.  20.   Pontlac,    Mch '  Sept!  20 

Sept.  29.   Fremont,  O sent     6 

Sept.  30.   Buffalo,  N.  Y ,'.'.' .'    Sept'  20 

Sept.  30.  Nevada,  Mo Sent  20 

Sept.  30.  Dunkirk,  N.   Y '.    " '  'sent  13 

Oct.    1.   Brooklyn,  N.  Y Sent'  20 

Oct.    1.  Pittsburg.   Pa Sent'  20 

Oct.    1.  Towson,  Md Sept  20 

Oct.    1.  Decatur.   Ind '    Sent  20 

Oct.    1.  Atlantic  City,  N.  J Sent' 13 

Oct.    4.  Pittsburg,  Pa Sept  20 

Oct.    6.   Columbus.  Ind Sept.  20 

Oct.    6.  Des  Moines.    la • !sept!  20 

Oct.    6.  Jefferson   Barracks,   Mo Sept  13 

Oct.  11.  San  Francisco,  Cal Sent  13 

Oct.  13.  Newark,  O iscpt!  20 

POWER,  GAS  AND  ELECTRICITY. 
Sept.  23.  McRae.   Ga sept  13 

Adv.,  Eng.  Record,  Sept.  13,  20. 

Sept.  24.  New  York.  N.  Y Sent  20 

Sept.  24.  Taylorville.    II) Sent  13 

Sept.  25.   Verndalo.  Minn Sept'  20 

Sept.  M.  yien,  Minn    Sept!  20 

Sept.  25.   Prospect,  O Sept  1 3 

Sept.  29.  Dyersburg,  Tenn Sept!  20 
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Oct.    1.  De  Smet,   S.  D Sept.  13 

Oct.    3.  Welser.   Idaho    Sept     6 

Oct.    7.  Chattanooga.  Tenn Sept.  13 

_  ^  , ,      Adv.,  Eng.  Record,  Sept.  13,  20. 

R^l-  li  §2?   P«'^™-  Cal Sept.  13 

Oct.  15.  Chicago,  111 Aiig.  23 

Nov.    1.  Macon,  Ga Aug.  30 

Nov.  15  Norfolk,  Va Sept.  13 

GOVERNMENT    WORK. 

Sept.  22.  Portland,  Me Aug  23 

o     ..  o^    -J^Y'  ^"K-  Record,  Aug.  23  to  Sept.  13. 

Sept.  24.  Chicago,    III f .Aug.  23 

Sept.  25.  Cleveland.  O Sept  20 

Sept.  25.  Chamberlain,  S.  D Sept.  13 

Sept.  25.  Dredging,  New   York,    N.   Y Aug.  30 

a     *  o,,  ^"i  l.''°S-  Record,  Aug.  30  to  Sept.  20. 

Sept.  26.  Dredging,  Cleveland,   O Sept.    6 

Sept.  26.   Washington,   D.   C Aug  30 

c.     ^  .1,  4,'l^'  ^'^B-  Record,  Aug.  30  to  Sept.  20. 

Sept.  27.  Savannah,  Ga Sept.    0 

c     .  o^  4'1^-!  ^"S.  Record,  Sept.  20. 

Sept.  29.   Louisville,    Ky Sept     6 

Sept.  29.  Dredging,   Portland.   Me Aug.  30 

o     ^  .^r.  ^^Z,'  ^°8-  Record,  Aug.  30  to  Sept.  20. 

Sept.  29.  Ledge  excav.,  Portland,  Me Aug  30 

o     ,.  or,  4?^-  ?°S-  Kecord,  Aug.  30  to  Sept.  20. 

Sept.  30.  Memphis,   Tenn .Sept.  13 

Sept.  30.  Dredging.    Boston,    Mass Sept.    6 

1,     .  o„  4^^';'  E°B-  Kecord,  Sept.  6  to  20. 

Sept.  30.  Indianapolis.  Ind Aug  23 

Adv..  Eng.  Record.  Aug.  23,  30. 

Oct.    1.  Washliigton,  D.  C Sept     6 

Adv.,  Eng.  Kecord,  Sept.  6  to  20. 

Oct.    1.   San  Francisco.  Cal Aug  30 

Oct.    3.  Ft.  Lawton.   Wash Sept.  13 

Oct.    4.   Louisville,   Ky Sept.  13 

Oct.    6.  Denver,  Colo Sept.  20 

Oct.    6.  Jefferson  Barracks,   Mo Sept  13 

Oct.    6.  Johnson  City,  Tenn Sept  13 

^  .     „    .^"l^-  1^"?-  Record,  Sept.  13,  20. 

Oct.    0.  Tampa,  Fla Sent  13 

Oct.    6.  New  York,  N.  Y Sept     6 

^  .     -    i^^^-  1^°^-  Record,  Sept.  6  to  20. 

Oct.    7.  Joplln,  Mo Sept.    6 

Adv.,  Eng.  Record,  Sept.  0.  13. 

Oct     8.  Portland,  Ore Sept  20 

Oet.    8.  Chicago,   III.    . !  !sipt!  13 

Oct.    8.  Montgomery.  Ala Sept.  13 

Adv.,  Eng.  Record,  Sept.  13,  20. 

Oct.    8.  Chattanooga.   Tenn .         .Sent  13 

Oct.    9.  Ft.  Totten'  N.  D !    !iept'  20 

Oct.    9.  Newport  News,  Va Aug  30 

Adv..  Eng.  Record,  Aug.  30,  Sept.  6. 

Oct.  10.  Mobile.  Ala .      .        Sept  13 

Adv.,  Eng.  Record,  Sept.  13,  20. 

Oct.  10.  Plattsburg  Barracks,  N.  Y Sept.  13 

Oct.  10.  Elmira,   S.   Y Sept  13 

Oct.  11.   Ft.  Lincoln.  N.  D Sept'  20 

Oct.  11.   Ft  Sneliing.  Minn Sent'  20 

Oct.  11.  San  Francisco,  Cal Sent'  13 

Oct.  11.  Philadelphia,   Pa Sept.  13 

Oct.  11.   Dry  dock,    Charleston,    S.    C Aug.  23 

Oct.  13.  Ft.  Getty,  S.  C Sept.  20 

Adv.,  Eng.  Record,   Sept.  20. 

Oct.  14.  Aberdeen,   S.  Dak Aug.  30 

Oct.  15.  Muskegon,  Mich Sept  20 

Adv.,  Eng.  Record,  Sept.  20. 

Oct.  15.   St.  Louis,  Mo Sept  20 

Adv.,  Eng.  Record,   Sept.  20. 

Oct.  15.  San  Antonio,   Tex Sept.  20 

Oct.  15.  Yellowstone   Park.    Wyo Sept     6 

Adv.,  Eng.  Record,  Sept.  0  to  20. 

Oct.  16.  Tampa.   Fla Sept.    6 

Adv.,  Eng.  Record,  Sept.  (1  to  20. 

Oct.  18.  Bldg.,  Ft.  Myer,  Va Sept.  20 

Adv.,  Eng.  Kecord,  Sept.  20. 

Oct.  20.  New  York,   N.  Y Sept  '>0 

Adv.,  Eng.  Record,   Sept.  20. 

Oct.  30.  Dredging,  Boston,  Mass Sept.  20 

Adv..  Eng.  Record,  Sept.  20. 

Nov.    1.   West  Point,  N.  Y Sept.  20 

Adv.,  Eng.  Record,  Sept.  20. 

BUILDINGS. 

Sept.  23.  Engine  house,  Newark,  N.  J Sept.  20 

Sept.  23.   Htg.  school,  Springfield,  N.  J Sept.  20 

Sept.  23.   Pub.  bldg.,  Nat.  Military  Home.  Kan.  Aug.  30 

Sept.  23.1^ibrary,  Beatrice,  Neb Sept.  13 

Sept.  23.   Pub.   bldg..  New  York.   N.  Y Sept.  13 

Sept.  24.   Pub.  bldg..  Rahway,  N.  J Sept.  20 

Sept.  24.   Engine  house,  New  York,  N.  Y Sept  20 

Sept.  24.   I'ub.   bldg.,  Brooklyn,  N.  Y Sept.    6 

Sept.  24.  Htg.  city  hall,  Newark,  N.  J Sept.    6 

Adv.,    Eng.   Record,   Sept.   13. 

Sept.  25.  School.  Hawthorne,  N.  J Sept  20 

Sept.  25.  Pub.  bldg..  Schenectady,  N.  Y Sept  20 

Sept.  25.  School,   Sherman,  Tex Sept  13 

Sept  25.  Hospital,    Columbus,    O Aug.  30 

Sept.  26.  School,   Columbus,    O Sept     6 

Sept.  27.  Htg.  pub.  bldg.,  Connersville,   Ind.  ..  Sept.  20 

Sept.  2!).   School,  Thurmond,  W.  Va Sept  20 

Sept.  29.   School,    Deadwood,    S.    D Aug' 30 

Sept.  30.   Library.  Canastota,  N.   Y Sept  20 

Sept.  30.  Hospital,  Raybrook,  N,  Y Sept  13 

Adv.,  Eng.  Record,  Sept.  13,  20. 

Sept.  30.  School,  Lancaster.  O Sept  13 

Oct.    1.   Library,  El  Paso,  Tex Sept  20 

Oct.    1.   School,  Milwaukee,  Wis Sept  13 

Oct.    2.  School,  Norfolk,  Va Sept  20 

Oct.    3.   lite,  court  house,  Bryan.  O Sept.  20 

Oct.    6.  Jail,  Hazlehurst,  Miss Sept  13 

Oct.    6.  City  Hall  plans,  Houston.  Tex Aug.    9 

Oct.    7.  Court  House.   Miami.   Fla Aug  16 

Oct.  10.  Pub.  bldg..  Springfield.  O Sept.  20 

Oct.  10.  Police  station  plans.  Milwaukee.  Wis. Sept  M 

Oct.  14.   Hospital.  Springfield,  O Sent  20 

Oct.  15.  Hospital.  Wlllard.  N.  Y Sept.  1.3 

Oct.  21.  Jail.  Jefferson,  Ga Sept  13 

Dec.    2.  Capitol  work.  St.  Paul.  Minn Aug.  16 

Dec.    8.  Municipal  bldg.  plans,  Wash'gt'n.  D.  C.'Vug.  30 
—    Factory,    Baltimore,    Md Sept.    6 

MISCELLANEOUS. 

Sept.  23.  Dredging,  New  York.  N.   Y Sept.  13 

Sept.  24.   Elmira,   N.   Y Sept  20 

Sept.  24.  Garb,  collection,  N.  Adams,  Mass.  . .  .Sept.  20 

Sept.  25.   Brooklyn.  N.  Y Sept  20 

Sept.  25.  Wharf,  Ottawa.  Ont Sept  20 

Sept.  27.   R.  R.   work,  Toronto.  Ont Sent     6 

Sept.  SO.    Harbor.   Port  Adelaide.  S.  A July    « 

Oct.    1.  Levee  work.  Polnte-a-Ia-Hache,  La... Sept.    6 

Oct.    2.   Montreal.    Que Sept.  20 

0<)t.    8.  It.   R..  Portuguese  East   Africa Aug!  30 

Oct.    9.  Dry  dock  machinery.   Portland,  Ore.. Sept.    6 

Oct.  10.  Garb,  disposal.  Atlanta.  Ga Sept.  13 

Oct.  13.  Garb,   disposal,  Brooklvn,  N.  Y Sept.  13 

R.  R.  work.  Chicago,  HI , , Aug.  30 
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'   THE    ENGINEERING    RECORD.  cerned.     Taking  the  specifications  as  a  whole 

one  might  venture  to  suppose  it  to  be  the  part 

Volume  XLVI.,  Number  13.  ^^  wisdom  to  permit  an  efficient  and  reputable 

~  contractor  to  conduct  his  own  work  with  but  a 

TABLE  OF  LEADING  AKTICLKS.  modest  and  circumspect  general  direction  from 

the  office  of  the  Chief  of  the  Bureau.     Ou  well 

^°e?nmeut''-^[I^""*™''^^.".''.".'.'^.T!'!'.'*.'^^  28U  managed    works    the    engineer   must    certainly 

The  Break' In  the  Uticii  Reservoir.    (lUuatrateii)..  290  exercise    a    close   general    supervision    and    be 

A  List  of  Failures  of  American  Dams 200  ^  .  ^      ^   .    -^i.  j    »    -i      i-  *u 

Rapid    Base    Line    Measurement   for    the   Ninety-  intimately   in  contact   with   every  detail  ot  the 

eighth  Meridian  Triangulation.    (IHustratod). . .  20.!  ^r,rU  sn  ni  In  <iPf>iirp  with   oertaintv  evprv   de- 

An  fjnusuai  Water  Supply  Plant 29G  worK  so  as  lo  secure  wiin  certainty  every   ue 

The   Power   Plant   ot   the   Stecher   Lithographic  sired  result,  but  to  assume  full  control  and  di- 

Company,    Rochester,   N.  Y.     (Illustrated) 297  ,       ^      „   i.  .  , 

Complicated  Underpinning.     (Illustrated) 200  rection  of  all  work  at  all  times  IS  grossly  un- 

'^e?lte"'?!"^  ."'''.'?.. Y.!'.'.  .*'.''.''.'.''.'".  .''.'?^..°!'^..*^^"i  Mn  business-like  and  unjust  to  the  contractor.    As 

SaTiitary  Progress 302  g,  matter  of  fact  the  provision  would   be   with- 

Unreasonable  Contract  Requirements  by  the  Gov-  ^^         ■         ■,  ■  ,  1 

ernment     Sf^^*  out    any    effect,    or    otherwise    it    would    repel 

Tomibfe"  Water^Tow^^^r."'"!':..^'""'.^'""^^    304  every  contractor  who  had  efficiency  enough  to 

Book  Notes ''04  i)e  permitted  to  bid  on  government  work. 

—  The    preceding    remarkable    features    of    the 

The   Engineering   Record    conducted   by    Henry   C.  gpeciflcations  for  a  great  government  work  are 
.Meyer,  is  published  every  Saturday  at  21   Park  Row,         '  ^  ,^      ,       .       .  Z       ,.   ,      „         .    ,      .^^   ...    ^ 

New   York.      Its   opinions   on    technical   subjects   are  but  the  beginning  ot  a  list  of  such  length  that 

either  prepared  or  revised  by  specialists.  it  will  not  be  attempted  to  name  them  all,  but 

Subscriptions   are   received  and   single  copies   sup-  those  disclosed  by  reading  paragraphs  7  and  15 

plied    by    the    International    News    Company,    Breams  ^^^^^^  ^^^  ^^   omitted.        In    paragraph    7    the 
Building,  Chancery  Lane.  London.  .  ■,    ^       ■,. 

The  subscription   rate  is  $5  a  year  for  the  United  civil  engineer  in  charge  is   empowered  to  dis- 

States,   Canada  and   Mexico,  and  $6  for  other  conn-  charge    "immediately"    "any    person    employed 

tries    in    the    Postal    Union.      Remittances    should    be  ypg^  (j^g  ^ork"  should  it  "appear"  to  him  that 
made  by  check    New  York   draft  or  money  order  in  ,       incompetent,' careless,  reckless 

favor  of  The   Engineering  Record.     No  responsibility  ^  i  •  • 

Is  assumed  for  payments  made  otherwise,  except  those  or   disorderly,   etc.,  etc."     Just  why  it   will   be 

for  subscriptions  to  the  International  News  Company.  objectionable  to  discharge  a  man  on  ascertain- 

"  ment  of  fact  instead  of  acting  on  appearances 

Unreasonable     Contract     Requirements     by     the  is   not   clear.     Again,   under   the   provisions   of 

.  Government. — II.  paragraph  15,  if  it  should  "appear"  to  the  civil 

engineer  in  charge  "that  the  work  is  not  likely 

In  the  general  criticism  of  the  specifications  to  be  completed  within  the  time  allowed,"  "the 

of  the  Bureau  of  Yards  and  Docks  of  the  Navy  chief  of  the  Bureau  of  Yards  '  and  Docks 
Department,  for  the  concrete  and  granite  dry  .  .  .  may,  in  his  discretion,  declare  the 
dock  to  be  built  at  Charleston,  S.  C,  in  the  contract  null  and  void"  on  report  of  the  civil 
Engineering  Record  of  a  week  ago,  attention  engineer  to  him  as  to  those  appearances.  This 
was  called  to  the  arbitrary  and  unreasonable  provision  is  unreasonable  and  arbitrary  and 
provisions  of  paragraph  3,  in  which  the  con-  its  enforcement  could  accomplish  no  good  pur- 
tractor  is  made  responsible  for  the  "Omissions  pose.  It  should  not  be  the  policy  of  the  United 
and  misdescriptions"  of  the  engineering  au-  States  government  to  subject  those  whom  it 
thority  of  the  department.  It  is  again  well  engages  to  execute  great  contracts,  to  condi- 
enough  to  note  that  such  omissions  and  mis-  tions  so  probable  to  lead  to  loss  as  to  make  it 
descriptions  "shall  not  operate  to  release  the  unwise  to  bid  a  reasonable  price  for,  the  work 
contractor  from  supplying  all  such  E.aterials  to  be  done.  No  contractor  governed  by  the 
and  performing  such  work,  but  the  same  shall  flrst  glimmerings  of  good  judgment  could  con- 
be  fully  and  properly  supplied  and  performed  template  for  a  moment  bidding  for  work  like 
in  the  same  manner  as  if  fully  and  correctly  that  of  the  Charleston  Dock,  involving  all  the 
shown,  described  and  required  in  and  by  the  hazardous  uncertainties  of  subaqueous  condi- 
contract,  and  without  expense  to  the  United  tions,  with  such  provisions  of  a  proposed  con- 
States  in  addition  to  the  contract  price."  In  tract  hanging  over  his  work,  for  anything  less 
view  of  our  previous  general  criticism  this  ex-  than  an  extravagant  amount.  The  result  of 
cerpt  probably  speaks  with  sufficient  effective-  such  a  high-handed  procedure  as  the  annulling 
ness  for  itself  as  a  vicious  method  of  evading  of  a  contract  on  mere  appearances  presenting 
responsibility  both  as  to  authorship  and  con-  themselves  to  the  mind  of  a  subordinate  or  of 
sequences  and  as  an  effort  to  compel  a  con-  even  a  chief,  would  inevitably  result  in  serious 
tractor  to  gamble  on  the  exigencies  of  a  con-  losses  to  a  contractor  In  many  stages  of  any 
tract.  work,  and  every  bidder  under  such  circum- 
It  might  naturally  be  supposed  that  a  con-  stances  is  forced  by  the  specifications  to  add  to 
tractor  should  within  reasonable  limits  direct  his  reasonable  profits  a  large  enough  sum  to 
his  own  force  and  plant  in  the  proper  perform-  cover  the  contingency  of  an  arbitrary,  if  not 
ance  of  his  work  in  accordance  with  the  sped-  incompetent,  engineer.  It  cannot  be  supposed 
fications,  but  in  paragraph  5  of  the  General  for  a  moment  that  the  Navy  Department  de- 
Provisions  of  these  specifications  the  "civil  en-  liberately  intends  to  serve  notice  to  that  effect 
gineer  in  charge  of  the  work  or  other  author-  on  bidders  for  its  great  contracts,  and  yet  that 
ized  representative,  shall  at  all  times  have  full  is  precisely  the  effect  of  these  specifications, 
control  and  direction  of  all  work  under  the  There  is  a  provision  in  paragraph  24  which 
contract,  .  ."  This  provision  taken  lit-  seems  to  indicate  that  the  Chief  of  the  Bureau 
erally  is  drastic  and  unqualified.  Only  by  suf-  expects  the  contractor  to  design  material  parts 
ferance  of  the  department's  engineering  repre-  of  all  portions  of  the  work  as  the  provision 
sentative  may  the  contractor  direct  and  con-  reads  "For  all  portions  of  the  work  the  con- 
trol his  work.  This  would  be  bad  enough  if  tractor  shall  submit  the  necessary  detail  plans 
the  general  character  of  the  specifications  con-  to  the  civil  engineer  in  charge  for  approval." 
veyed  the  impression  of  effective  capacity  and  if  the  department's  engineers  are  to  design  the 
self-reliance  on  the  part  of  the  engineering  per-  work  it  is  difficult  to  understand  why  the  con- 
sonnel  of  the  office  of  the  Chief  of  the  Bureau;  tractor  should  submit  to  the  department's  en- 
but  other  paragraphs  of  the  specifications  like  gineer  detail  plans  for  all  portions  of  the  work. 
3,  25  and  ?>7  would  appear  to  indicate  that  the  it  would  be  more  natural  to  suppose  that  the 
responsible  engineer  of  thi:^i  office  entertained  submission  should  be  in  the  other  direction.  If 
a  decided  distrust  of  the  engineering  adminis-  the  engineer  is  designing  a  work  to  meet  the 
t  ration  of  the  work  covered  by  the  contract,  at  requirements  of  his  specifications  in  an  effl- 
least  so  far  as  plans  and  specifications  are  con-      cient   manner   and  for  which   he   is   to   be   re- 


sponsible he  cannot  justify  himself  in  shifting 
to  the  contractor  the  duty  of  preparing  plans, 
verifying  dimensions  and  making  final  meas- 
urements, but  at  the  same  time  permitting  no 
deviations  from  specified  dimensions,  even  in 
case  of  error,  until  the  engineer  has  certified 
to  those  deviations  on  the  ground  that  his  own 
figures  are  in  error  and  generally  unreliable. 
A  more  remarkable  confession  of  essential  in- 
competence and  unreliability  on  the  part  of  a 
responsible  engineer  than  that  found  in  para- 
graphs 24  and  25  is  seldom  seen. 

It  would  appear  from  paragraph  32  that  even 
after  the  dock  has  been  completed  and  after 
"the  structures  and  all  work  included  under  the 
contract"  has  been  tested  by  a  board  of  officers 
appointed  by  the  Secretary  of  the  Navy,  the 
Chief  of  the  Bureau  of  Yards  and  Docks  will 
still  be  unable  to  decide  whether  the  dock 
shall  be  accepted,  although  if  the  test  prove 
to  be  satisfactory  the  full  contract  price  shall 
be  paid  to  the  contractor,  as  it  is  provided  that 
he  (the  Chief  of  the  Bureau)  may  continue  to 
"test  the  dry  dock  and  appurtenances  under 
any  working  conditions"  for  a  further  period  of 
six  months  before  the  contractor  and  his  bonds- 
men are  to  be  released  from  responsibility.  If 
after  six  months  of  such  testing  no  defects  ap- 
pear that  release  will  be  granted,  but  if  they 
do  appear  they  are  to  be  made  good  by  the 
contractor  without  further  compensation.  If 
an  engineering  force  is  not  sufficiently  qualified 
or  competent  to  determine  whether  material 
and  workmanship  are  satisfactory  during  the 
progress  of  work  it  would  seem  highly  reason- 
able and  business-like  to  substitute  another 
sufficiently  qualified  and  efficient  to  determine 
the  character  of  the  work  being  supervised, 
rather  than  to  attempt  to  discover  and  repair 
errors  after  they  have  been  incorporated  in, 
and  possibly  concealed  by,  a  completed  struc- 
ture. 

The  remaining  technical  details  of  the  speci- 
fications will  be  treated  in  a  future  issue  of  the 
Engineering  Record. 


EXTRACTS    FH05I    .Sl'ECIFICATlO.NS    REFERKEO  TO    ABOVE. 

3.  Omissions  and  misdescriptions. — The  omission 
from  the  contract,  or  from  tke  plans,  specification,  or 
other  papers  attached  thereto  and  forming  a  part 
the_feof  of  any  work  or  materials  required  to  secure 
the  result  set  forth  in  paragraph  1,  or  the  misde- 
scription of  any  details  of  work,  the  proper  perform 
ance  of  which  Is  necessary  to  carry  out  fully  the  in- 
tention above  expressed,  shall  not  operate  to  release 
the  contractor  from  supplying  all  such  materials  and 
performing  such  work,  but  the  same  shall  be  fully  and 
properly  supplied  and  performed  In  the  same  manner 
as  If  fully  and  correctly  shown,  described,  and  required 
in  and  by  the  contract,  and  without  expense  to  the 
United  States  In  addition  to  the  contract  price. 

5.  Control  of  work. — The  United  States,  by  Its  civil 
engineer  In  charge  of  the  work  or  other  authorized 
representative,  shall  at  all  times  have  full  control  and 
direction  of  all  work  under  the  contract,  and  all  ques- 
tions, disputes,  or  differences  as  to  any  part  or  detail 
thereof  shall  be  decided  by  such  civil  engineer  or  rep 
resentatlve,  subject  only  to  appeal  to  the  Chief  of  the 
Bureau  of  Yards  and  Docks. 

7.  Employees. — The  contractor  shall  employ  only 
competent,  careful,  orderly  persons  upon  the  work,  and 
If,  at  any  time.  It  shall  appear  to  the  civil  engineer  In 
charge  that  any  person  employed  upon  the  work  Is  In- 
competent, careless,  reckless,  on  disorderly,  or  disobeys 
or  evades  orders  or  instructions,  or  shirks  his  dut.v. 
such  person  shall  be  Immediately  discharged  from  and 
not  again  employed  upon  the  work. 

l.'S.  Progress  of  work. — If  at  any  time  the  progress 
of  the  work  shall,  In  the  opinion  of  the  civil  engineer 
in  charge,  appear  to  have  been  such  as  to  indicate  that 
the  work  Is  not  likely  to  be  completed  within  the  time 
allowed,  he  shall  report  such  opinion  to  the  Chief  of 
the  Bureau  of  Yards  and  Docks,  who  may.  In  his  dis- 
cretion, declare  the  contract  null  and  void,  without 
prejudice  to  the  right  ot  the  United  States  to  recover 
for  defaults  therein  or  violations  thereof. 

24.  Plans. — Twelve  sheets  of  plans  numbered  1  to 
12,  Inclusive,  dated  July,  1902,  accompany  this  speci- 
fication. These  plans  and  their  principal  subject  mat- 
ter are  as  follows  : 

Sheet     1. — Borings  and  general  location  and  layout. 

Sheet     2. — Cross-sections. 
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Sheet  3.' — Plan  and  longitudinal  section  on  center 
line.     Head  end. 

Sheet  4. — Plan  and  longitudinal  section  on  center 
line.     Entrance  end. 

Sheet     5. — Wing  and  quay  walls  and  track  details. 

Sheet  6. — Details  of  guard  stanchions,  railing,  and 
chain. 

Sheet  7. — Details  of  capstans,  bollards,  cleats, 
shore  fastenings,  ringbolts,  etc. 

Sheet  8. — Details  of  cnlyert,  main  conduit,  and 
crane  track. 

Sheet     9."  Details  of  granite  masonry. 

Sheet  10. — Details  of  granite  masonry. 

Sheet  11. —Details  of   bilge-block  pulleys. 

Sheet  12. — Details  of  blocks  and  nttings. 

This  specification  and  the  plans  accompanying  it 
shall  be  considered  as  supplementary  one  to  the  other, 
so  that  materials  and  workmanship  shown,  called  for, 
or  implied  by  the  one  and  not  by  the  other  shall  be 
supplied  and  worked  into  place  the  same  as  though 
specifically  called  for  by  both.  All  detail  plans  that 
may  be  furnished  subsequently  in  further  amplifica- 
tion, as  well  as  all  instructions  given  by  the  civil  en- 
gineer in  charge  that  may  l)e  necessary  to  more  fully 
indicate  the  Intention  of  the  specification  and  the 
above-mentioned  plans,  shall  be  followed  and  consid- 
ered as  though  forming  a  part  of  the  original  contract. 
For  all  portions  of  the  work  the  contractor  shall  sub 
mit  the  necessary  detail  plans  to  the  civil  engineer  in 
charge  for  approval,  unless  otherwise  directed  by  him. 
before  proceeding  with  the  work.  These  details  shall 
conform  to  the  letter  and  spirit  of  the  specification. 
to  any  supplementary  data  and  Instructions,  and  to 
the  general  and  detail  plans  already  furnished  the  con- 
tractor. Plans  shall  be  submitted  to  the  civil  engineer 
In  charge  In  the  form  of  tracings  on  cloth  of  Bureau 
of  Yards  and  Docks  standard  sizes.  These  will  be  re- 
turned to  the  contractor,  either  with  blue  prints  of 
same  stamped  "approved,"  or  "to  be  revised"  as  noted 
on  the  tracings.  In  the  latter  case  the  necessary  cor- 
rections shall  be  made  and  the  revised  drawings  sub- 
mitted before  proceeding  with  the  work.  Approval  of 
plans  will  be  of  a  general  nature  and  will  not  relieve 
the  contractor  from  errors  or  omissions  that  may  exist 
therein. 

25.  Checking  plans  and  dimensions  ;  lines  and  levels. 
— The  contractor  shall  check  all  plans  furnished  him 
Immediately  upon  their  receipt  and  promptly  notify 
the  civil  engineer  in  charge  of  any  discrepancies  dis- 
covered therein.  Figures  marked  on  plans  shall,  in 
general,  be  followed  in  preference  to  scale  measure- 
ments ;  but  the  contractor  shall  compare  all  plans  and 
verity  the  figures  before  laying  out  the  work,  and  will 
be  held  responsible  for  any  errors  therein  that  thereby 
might  have  been  avoided.  Large-scale  plans  shall,  in 
general,  govern  small-scale  plans.  In  all  cases  where 
dimensions  are  governed  by  conditions  already  estab 
llshed  the  contractor  must  depend  entirely  upon  meas 
nrements  taken  by  himself,  scaled  or  figured  dimen- 
sions to  the  contrary  notwithstanding  ;  but  no  devia- 
tion from  the  specified  dimensions  will  be  allowed  un 
less  authorized  by  the  civil  engineer  in  charge.  The 
contractor  will  be  held  responsible  for  the  lines  and 
levels  of  his  work,  and  he  must  combine  all  materials 
properly. 

32.  Test  of  completed  structures. — After  the  dry 
dock  and  all  appurtenances  relating  thereto,  required 
by  the  contract,  are  complete  In  all  particulars,  a 
board  of  officers  appointed  by  the  Secretary  of  the 
Navy  for  the  purpose,  will  examine  and  test  the  struc- 
tures and  all  work  Included  under  the  contract.  All 
expense  of  such  examination  and  test  will  be  borne  by 
the  Government.  After  the  board  has  reported  that 
all  work  called  for  by  the  contract  has  been  completed 
in  every  particular,  according  to  the  true  intent  and 
meaning  of  the  specification,  plans,  and  contract,  and 
after  the  reiwrt  has  been  approved  by  the  Chief  of  the 
Bureau  of  Yards  and  Docks,  the  contractor  will  be  paid 
the  remainder  of  the  contract  price.  For  a  further 
period  of  six  months  after  the  approval  of  the  report 
of  the  above  board  by  the  Chief  of  the  Bureau  of  Yards 
and  Docks,  the  Government  may  test  the  dry  dock  and 
appurtenances  under  any  working  conditions  which  it 
sees  fit :  and,  if  at  the  end  of  that  time,  no  bad  work- 
manship, weakness,  or  other  defect  due  to  the  fault  of 
the  contractor  shall  appear,  the  work  will  be  accepted 
and  the  contractor  and  his  bondsmen  will  be  released 
from  further  responsibility ;  If  such  defects  do  appear, 
they  shall  be  made  good  by  the  contractor  without 
additional  compensation. 

37.  Borings. — Sheet  1  contains  a  record  of  borings 
made  at  various  places  on  the  Government  property. 
This  record  is  given  for  the  Information  of  bidders ; 
however,  the  Government  does  not  guarantee  it  to  be 
correct  In  all  particulars,  or  that  the  conditions  will 
be  found  uniform,  and  It  will  not  be  responsible  for 
any  additional  cost  of  work  due  to  any  variation  from 
the  same  that  may  be  found  during  the  progress  of 
the  work. 


The  Break  in  the  Utica  Reservoir. 


Lignite  is  used  for  Fuel  at  the  Elelttroche- 
miscbe  Werke  at  Bltterfeld,  Germany,  where 
there  are  21  water-tube  boilers  supplying  steam 
.engines  of  5,400  total  horse-power.  It  is  car- 
ried directly  from  the  mines  into  the  coal 
bunkers  at  one-third  the  coat  of  coaL 


In  1873-74  the  old  Utica,  N.  Y.,  Water-Works 
Company  built  an  earthen  dam  under  the  di- 
rection of  the  late  Thomas  Hopper,  president 
and  everything  else  of  the  corporation,  and  this 
dam  subsequently  formed  a  basin  known  as  the 
Savage  reservoir.  The  construction  of  the  dam, 
hke  that  of  most  one-man  works,  has  always 
been  considerable  of  a  mystery,  but  it  served 
its  purpose  satisfactorily  for  many  years  and 
it  was  not  until  September  13  that  any  appre- 
hension was  felt  for  its  safety.  Early  on  the 
morning  of  that  day  a  slice  of  the  embankment 
about  three-quarters  of  the  way  to  the  top  and 
5  feet  thick  slid  down  the  slope.  The  engineer 
and  general  manager  of  the  company  now  own- 
ing the  water-works  of  the  city,  Mr.  William  S. 
Bacot,  M.  Am.  Soc.  C.  E.,  was  at  once  notified 
of  this  occurrence.  As  soon  as  he  inspected 
the  slide  and  noticed  the  dampness  of  the  em- 
bankment, he  ordered  every  outlet  from  the 
reservoir  to  be  opened  as  wide  as  possible;  there 
were  two  spillways,  a  20-inch  blow-off  pipe  and 
a  20-inch  discharge  pipe,  which  were  available 
for  this  purpose.     By  the  end  of  the   day  the 


dent  from  the  engraving  that  the  slopes  were 
too  great,  while  the  sides  of  the  crevasse  afford 
excellent  Instruction  concerning  materials  not 
suitable  for  high  reservoir  dams.  Water  hav- 
ing once  percolated  through  such  a  structure 
would  inevitably  destroy  it.  Just  how  the  first 
percolation  began  cannot  be  stated,  but  the  fact 
that  muskrats  were  seen  in  the  pool  left  inside 
the  basin  suggests  that  their  burrowing  may 
have  started  the  trouble.  The  accidents  they 
have  caused  in  sections  of  the  Erie  Canal  is 
well  known. 

Water  first  came  through  the  dam  near  the 
crest  in  small  jets.  These  streams  worked 
downward  faster  than  upward  and  for  a  time 
there  was  a  little  earth  arch  over  the  opening. 
This  soon  fell,  however,  and  the  water  cut  a 
V-shape  notch  in  the  embankment  which  finally 
had  the  shape  shown  in  one  of  the  illustrations. 
No  oflicial  account  of  the  disaster  has  yet  been 
given  out  by  the  owners  of  the  reservoir. 

Owing  to  the  foresight  of  Mr.  Bacot  there  was 
no  loss  of  life,  as  before  stated,  and,  strangely 
enough,  not  a  large  amount  of  damage  to  prop- 
erty. The  largest  loser  is  the  company,  which 
has  not  yet  determined  what  will  be  done  with 


Break  in  Reservoib  befobe  Completion  of  Washout. 


water  had  been  drawn  down  3%  feet  and  by 
Sunday  night  G%  feet.  But  on  Sunday  morn- 
ing, in  spite  of  the  emptying  of  the  reservoir, 
another  slip  occurred  and  cracks  opened  in  the 
embankment.  Everybody  lower  down  in  the 
valley  was  notified  of  the  danger,  and  so  when 
the  dam  finally  went  out  on  the  afternoon  of 
September  16,  not  only  was  there  no  one  in  the 
path  of  the  flood,  but  there  was  fortunately  a 
large  gathering  of  spectators  expectantly  await- 
ing the  disaster.  On  this  account  definite  in- 
formation is  available  concerning  the  manner 
in  which  the  accident  took  place.  In  the  ac- 
companying engraving  of  the  break  in  the  res- 
ervoir before  the  completion  of  the  washout,  it 
may  be  observed  that  a  dozen  people  are  stand- 
ing on  the  crest  of  the  dam  while  the  water 
is  still  passing  through  the  crevasse  within  75 
feet  of  them.  Except  in  the  case  of  the  Austin 
dam,  it  is  probable  that  no  recent  failure  has 
occurred  under  conditions  that  enable  such  defi- 
nite Information  to  be  given. 

As  a  matter  of  fact,  there  is  hardly  anything 
to  be  said  concerning  the  failure  that  an, engi- 
neer cannot  deduce  from  the  two  engravings. 
The  dam  was  about  70  feet  high,  275  feet  wide 
at  the  base  and  20  feet  at  the  top.    It  is  evl- 


the  dam.    If  it  is  raised  again,  it  will  have  to 
be  rebuilt  entirely  from  the  bottom  up. 


A  List  of  Failures  of  American  Dams. 
From  the  Presidential  Address  of  W.  R.  Hill,  M.  Am. 
Soc.   C.    E.,   before   the  American    Water-Works   Asso- 
ciation. 


A  dam  at  Mlddlefield,  Mass.,  failed  on  April 
21,  1901.  It  was  of  earth  faced  with  rubble 
walls  and  with  two  lines  of  sheet  piling  driven 
15  feet  apart  with  the  space  between  them  filled 
with  puddle.  The  dam  was  500  feet  long,  20 
feet  high,  50  feet  thick  at  the  base  and  30  feet 
at  top.  The  failure  was  caused  by  water  flow- 
ing over  the  crest  of  the  dam.  Four  highway 
bridges  were  carried  away.  (Eng.  Rec,  May 
4,   1901.) 

A  dam  at  Victor,  Col.,  failed  on  May  19,  1901. 
It  was  of  earth,  430  feet  long  and  25  feet  high. 
The  reservoir  held  70,000,000  gallons  of  water, 
all  of  which  escaped.  The  cause  of  the  failure 
was  due  to  an  inadequate  spillway.  (Eng.  Rec, 
June  8,  1901.) 

A  reservoir  at  Lebanon,  O.,  having  an  area 
of  40  acres  failed  on  July  10,  1882.  The  em- 
bankment, which  was  30  feet  high,  was  de- 
stroyed by  water  flowing  over  Ita  crest    Five 


Sept.  27,  1902. 
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bridges  and  many  houses  valued  at  abotit  $50,- 
000  were  swept  away. 

A  large  storage  reservoir  near  Lima,  Mont., 
was  suddenly  emptied  by  the  washing  out  of 
the  spillway  in  May,  1894,  the  dam  being  left 
intact.  The  lower  end  of  the  spillway  had 
a  fall  of  30  to  40  feet,  and  a  flood  rapidly  cut 
a  huge  channel  back  from  the  fall  into  the 
reservoir.  The  reservoir  was  said  to  have 
been  15  miles  long  and  1  mile  wide. 

A  dam  of  a  reservoir  near  Avoca,  Pa.,  failed 
on  May  25,  1894,  the  cause  of  failure  being  in- 
suflicient  spillway.  The  capacity  of  the  reser- 
voir was  350,000  gallons. 

The  Spartansburg  dam,  near  Oil  City,  Pa., 
failed  June  4,  1892.  It  was  180  feet  long  and 
10  feet  high,  and  impounded  a  lake  1%  miles 
long  and  1  mile  wide.  The  dam  was  of  earth 
and  rock  with  center  sheet  piling  for  150  feet. 
The  balance,  or  a  length  of  30  feet,  was  without 
piling.  It  was  this  part  of  the  dam  that  washed 
out.  There  was  no  waste  weir  other  than  a  small 
flume,  and  the  failure  was  caused  by  water 
running  over  the  crest  of  the  dam. 

Melzingah  reservoirs  Nos.  1  and  2  of  the 
Matteawan   and  Fishkill    (N.   Y.)    Water   Corn- 


high  from  the  rock  foundation  to  the  coping, 
400  feet  long,  140  feet  thick  at  the  base  and  10 
feet  at  the  top.  It  was  a  rock-fllled  dam  with 
walls  on  both  faces  made  of  large  granite 
blocks  of  dry  masonry,  with  a  timber  lining  on 
the  water  side.  The  walls  were  20  feet  thick 
at  the  bottom  and  5  feet  at  the  top.  The  waste 
weir  was  only  26  feet  wide,  while  the  area  of 
the  watershed  was  about  500  square  miles.  The 
reservoir  had  an  area  of  about  1,000  acres.  The 
cause  of  failure  was  supposed  to  be  water 
flowing  over  the  crest  of  the  dam.  About  150 
lives  were  lost,  and  the  damage  to  the  dam 
and  the  property  destroyed  was  estimated  to 
be  about  $800,000. 

The  most  appalling  catastrophe  and  terrible 
lesson  ever  given  by  faulty  construction  of  a 
dam  in  the  history  of  this  country  occurred 
on  May  31,  1889,  by  the  breaking  of  the  dam 
across  the  south  fork  of  the  Conemaugh  River 
above  Johnstown,  Pa.  The  dam  was  construct- 
ed in  1852  for  a  reservoir  as  a  feeder  for  the 
Pennsylvania  Canal.  In  1857  it  was  abandoned, 
and  in  July,  1862,  a  culvert  in  the  embankment 
gave  way  owing  to  some  Imperfection  of  the 
foundation.     The  depth   of  water  at  that  time 
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pany  failed  on  July  14,  1897.  Each  reservoir 
had  a  capacity  of  6,000,000  gallons,  and  was 
formed  by  dams  built  across  the  same  stream. 
Both  dams  were  of  earth  with  masonry  core 
wall.  The  upper  dam,  which  was  250  feet  long 
and  30  feet  high,  failed  first.  The  lower  dam 
was  220  feet  long  and  24  feet  high.  Seven  lives 
were  lost  and  $30,000  worth  of  property  was 
destroyed.  The  cause  of  failure  was  a  freshet 
flowing  over  the  crest  of  both  dams.  (Eng. 
Rec,  July  17,  1897). 

The  city  reservoir  at  Grand  Rapids,  Mich., 
failed  July  2,  1900.  The  embankment  was  of 
earth  with  clay  puddle  core,  lined  on  the  in- 
side with  rubble  masonry  in  cement,  one  foot 
thick,  resting  on  a  layer  of  concrete  one  foot 
thick.  The  bank  was  12  feet  wide  on  top,  the 
inner  slope  was  1V4  to  1,  and  the  outer  slope 
was  2  to  1.  The  capacity  of  the  reservoir  was 
6,000,000  gallons,  with  water  25  feet  deep.  The 
failure  was  caused  by  water  flowing  over  the 
top  of  the  bank,  and  the  damage  due  to  it 
amounted  to  about  $100,000.  (Eng.  Rec,  July 
14,  1900.) 

The  Walnut  Grove  dam  on  the  Hassayampa 
River,  30  miles  south  of  Prescott,  Arizona. 
failed  on  February  22,  1890.     It  was  110  feet 


was  about  40  feet,  all  of  which  was  discharged 
with  the  exception  of  about  8  feet,  but  owing 
to  the  substantial  character  of  the  dam  the 
leakage  was  slow  and  but  little  damage  was 
done.  From  1862  to  1880  the  reservoir  was 
empty,  and  in  the  latter  year  the  dam  was  re- 
constructed to  a  height  of  2  to  3  feet  lower 
than  originally.  However,  a  fatal  mistake  was 
made  in  leaving  a  low  place  or  sag  in  the 
middle  of  the  dam.  Another  mistake  made 
was  the  obstruction  of  the  spillway  with  an 
iron  grating  placed  to  retain  the  fish  in  the 
reservoir.  The  spillway  should  have  been  low- 
ered because  of  the  lowering  of  the  crest 
of  the  dam.  and  enlarged  because  of 
the  obstruction.  On  the  fatal  day  the 
water  rose  and  flowed  over  the  crest  of 
the  dam  because  the  spillway  was  too 
small  to  discharge  the  water,  and  in  a  short 
time  400  feet  of  the  dam  washed  away,  dis- 
solving like  a  phantom.  The  loss  of  life  was 
variously  estimated  at  from  4,000  to  10,000.  and 
the  damage  to  property  amounted  to  about 
$9,000,000.  The  reservoir  had  an  area  of  about 
400  acres,  an  average  depth  of  30  feet,  and  a 
capacity  of  about  5,000,000,000  gallons.  The 
area   of  the   watershed   was   about   60   square 


miles.  The  dam  was  constructed  entirely  of 
clayey  earth,  72  feet  high,  20  feet  wide  on  top 
with  an  inside  slope  of  2  to  1,  and  an  outside 
slope  of  1%  to  1.-  The  inside  slope  was  pro- 
tected with  a  light  riprap.  (Eng.  Rec,  June 
8  and  15,  1889.) 

Many  failures  have  been  caused  by  water 
leaking  along  pipes  laid  through  embankments. 
To  prevent  such  leakage  the  pipes  should  be 
laid  in  rubble  or  concrete  masonry  surrounded 
with  puddle.  Among  instances  of  failures  due 
to  such  leakage  may  be  mentioned: 

The  dam  of  Rock  Springs  Water  Works 
reservoir,  above  Blairtown,  Wyo.,  burst  Feb- 
ruary 2,  1888.  The  cause  of  the  failure  was 
water  leaking  around  a  pipe  laid  through  the 
dam. 

A  reservoir  bank  at  Wilmington,  Del.,  failed 
in  October,  1900.  It  was  of  earth  lined  with 
clay  and  faced  with  brick.  It  was  10  feet  high 
where  the  break  started.  The  cause  of  the 
failure  was  supposed  to  be  due  to  leakage  of 
water  along  pipes  laid  through  the  bank.  (Eng. 
Rec,  Oct.  20,  1900.) 

A  reservoir  at  East  Liverpool,  O.,  failed 
October  13,  1901,  when  it  was  being  filled  for 
the  first  time.  It  was  lined  with  18  inches  ol 
concrete  laid  on  27  inches  of  puddled  clay.  It 
had  a  capacity  of  12,000,000  gallons.  The  break 
occurred  over  a  pipe  laid  through  the  embank- 
ment.     (Eng.  Rec,  Nov.  2,  1901.) 

The  embankment  of  a  reservoir  at  Ansonia, 
Conn.,  broke  out  November  3,  1894,  making  a 
gap  200  feet  long  and  35  feet  deep  and  washing 
out  about  200  feet  of  the  roadbed  of  the  New 
York,  New  Haven  and  Hartford  Railroad.  The 
failure  was  caused  by  water  percolating  along 
the  waste  pipe  laid  through  the  embankment. 
(Eng.  Rec,  Nov.  10,  1894.) 

A  dam  of  a  reservoir  at  Gunnison,  Cal..  burst 
on  May  21,  1890.  The  reservoir  was  5  miles 
long,  about  1%  miles  wide  and  20  feet  deep. 
The  accident  was  caused  by  leaks  along  the 
drain  pipe. 

An  earthen  embankment  with  a  masonry  face 
wall,  at  Staffordville,  Conn.,  gave  way  on 
March  27,  1877.  The  embankment  was  26  feet 
high  and  150  feet  long,  and  the  wall  was  10 
feet  thick  at  the  base  and  4  feet  at  the  top. 
The  failure  was  due  to  water  leaking  along 
the  waste  pipe  laid  through  the  embankment. 
Some  lives  were  lost,  and  the  damage  to  build- 
ings, bridges,  etc.,  amounted  to  about  $300,000. 

At  Lancaster,  Pa.,  a  reservoir  failed  on  Octo- 
ber 14,  1894,  while  first  being  filled.  The  em- 
bankment was  of  earth  with  puddle  center. 
The  reservoir  had  a  capacity  of  15,000,000  gal- 
lons with  the  water  21  feet  deep.  The  water 
was  seen  to  gush  out  from  the  outer  slope  of 
the  embankment  and  in  an  instant  a  break  30 
feet  in  width  was  made,  through  which  the  res- 
ervoir rapidly  emptied.  The  reservoir  was 
lined  with  clay,  protected  by  a  coating  of  ce- 
ment mortar,  then  a  brick  paving  finished  with 
grout.  The  failure  was  due  to  water  leaking 
along  the  outlet  pipe.  (Eng.  Rec,  Oct.  27, 
Dec  8,  1894.) 

The  embankment  of  a  20,000,000  gallon  dis- 
tributor reservoir  at  Portland,  Me.,  failed  on 
August  6,  1893,  after  having  been  in  use  four 
years.  The  embankment  was  without  a  core 
wall  and  was  10  feet  wide  on  top.  45  feet  high, 
and  the  slopes  were  1%  to  1  on  each  side.  Six 
feet  of  the  inner  slope  was  puddled  clay  and 
6  inches  of  broken  stone,  upon  which  was  laid 
granite  paving  blocks  8  inches  thick.  A  drain 
pipe  was  laid  through  the  natural  surface  under 
the  embankment,  and  an  overflow  pipe  was  laid 
over  it  sloping  downward  through  the  embank- 
ment. The  break  occurred  over  these  pipes. 
The  cause  of  the  failure  was  said  to  be  either 
the  action  of  frost,  or  the  light  embankment,  or 
water  following  the  pipes.    Much  damage  was 
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done   and   four   lives   lost.      (Eng.   Rec,   Aiig. 
19,  1893.) 

The  dam  of  the  Spring  Lake  Reservoir  near 
FlskvlUe,  R.  I.,  failed  August  25,  1889.  The 
reservoir  had  a  capacity  ot  35,000,000  gallons. 
The  dam  was  made  of  clay  and  gravel  and  was 
825  feet  long,  18  feet  high,  8  feet  wide  on  the 
top  and  35  feet  wide  on  the  bottom.  The  out- 
side slope  was  retained  by  a  stone  wall,  and 
the  inner  slope  was  paved  with  stone.  The 
portion  washed  away  was  just  above  the  waste 
pipe.  Property  valued  at  about  $25,000  was 
destroyed,  and  three  lives  were  lost.  (Eng. 
Rec.,  Aug.  31,  1889.) 

Water  also  displays  a  tendency  to  following 
along  masonry  laid  in  embankment,  as  is  indi- 
cated In  the  following  instances: 

The  Lynde  Brook  reservoir  embankment  of 
the  water  works  ot  Worcester,  Mass.,  failed  on 
March  29,  1876.  It  was  of  earth,  paved  on  the 
inside  with  rubble  masonry  on  a  slope  ot  two 
to  one.  It  was  287  feet  long,  27  feet  high  and 
25  feet  wide  on  top.  The  embankment  was 
originally  built  in  1854,  was  enlarged  and 
modified  In  1870,  when  it  was  made  19  feet 
higher,,  and  a  heavy  face  wall  of  masonry  was 
added.  The  reservoir  had  a  capacity  of  776,- 
000,000  gallons.  Water  leaked  around  a  culvert 
that  passed  through  the  base  of  the  embank- 
ment, making  a  breach  200  feet  long  and  de- 
stroying property  valued  at  nearly  $1,000,000. 

Many  annoying  failures  have  been  caused  by 
the  bottoms  of  reservoirs  settling  and  breaking, 
due  to  the  weight  of  the  water,  thus  giving  it 
an  opportunity  to  escape  through  the  loose  un- 
derlying material.  To  obviate  this  difBculty 
the  outer  walls  of  t-he  reservoir  if  possible 
should  be  carried  down  to  solid  rock  or  other 
stable  impervious  material.  If  such  material 
cannot  be  found,  the  greatest  care  should  be 
exercised  in  lining  both  the  bottom  and  sides  ot 
the  reservoir. 

Among  the  most  striking  cases  of  such  fail- 
ures may  be  mentioned  the  following: 

The  bottom  of  the  city  reservoir  at  Roanoke, 
Va.,  caved  in  on  Nov.  10,  1888,  causing  a  loss 
of  about  $15,000. 

The  puddle  bottom  of  a  double  reservoir  at 
KnoxvlUe,  Tenn.,  failed  on  May  31,  1883. 

A  reservoir  on  Conshohocken  Hill,  near 
Philadelphia,  Pa.,  with  a  capacity  of  about 
1,000,000  gallons,  was  lined  with  about  18 
iacbes  of  clay,  upon  which  was  laid  a  brick 
paving  In  cement.  The  bottom  lining  broke 
away  in  1873  and  was  repaired.  It  failed  again 
in  the  years  1876,  1879  and  1886. 

The  concrete  lining  of  a  reservoir  at  Port- 
land, Ore.,  cracked  badly  before  water  was  let 
in.  The  concrete  was  5  to  6  inches  in  thick- 
ness with  %-lnch  square  twisted  rods  bedded 
in  the  concrete  every  two  feet  in  each  direc- 
tion. On  Dec.  13,  1894,  water  was  turned  into 
the  reservoir  and  serious  leaks  and  further 
cracks  appeared  in  the  bottom  lining.  (Eng. 
Rec,  Feb.  2,  1895.) 

The  Milburn  storage  reservoir  of  Brooklyn, 
N.  Y.,  was  completed  in  1893  and  has  never 
been  in  use.  In  August  of  that  year  43,500,000 
gallons  of  water  were  pumped  into  It,  all  of 
which  leaked  out  through  the  bottom  in  a 
period  of  ten  days.  The  puddle  bottom  of  the 
reservoir  was  considered  to  have  been  im- 
properly put  in,  although  it  was  generally  of 
good  material.  Experts  have  recommended 
that  the  entire  bottom  of  44  acres  be  repud- 
dled,  though  nothing  has  yet  been  done  in  re- 
gard to  their  recommendations.  (Eng.  Rec, 
April  28,  1894.) 

A  leak  in  one  of  the  basins  of  the  Roxbor- 
oucch  rfservolr  of  the  Philadelphia  Water 
Works  was  discovered  in  1894.  after  the  reser- 
voir had  been  In  use  nearly  a  year.  A  depres- 
sion was  found  in  the  embankment  about  3 


feet  above  the  bottom.  Underneath  the  brick 
lining  the  clay  had  been  washed  away,  and 
below  there  was  a  fissure  in  the  rook  6  to  10 
inches  in  width.  Through  this  Assure  the 
water  escaped,  coming  to  the  surface  1,200  feet 
away.  Water  was  first  pumped  into  this  reser- 
voir on  September  21,  1893.  When  it  had  been 
filled  to  a  depth  of  20  feet  an  increased  flow 
was  detected  in  a  spring  nearby.  The  leak  was 
not  located  for  nearly  a  year  after.  An  expen- 
diture of  about  $140,000  was  required  to  recon- 
struct the  interior  lining.  (Eng.  Rec,  Jan.  12, 
1895.) 

The  Queen  Lane  reservoir  of  Philadelphia 
was  practically  completed  on  October  1,  1894. 
Later  it  was  filled  to  a  depth  ot  10  feet  and 
developed  leaks  at  many  points.  The  bottom 
was  lined  with  4  inches  of  concrete  and  was 
upon  a  layer  of  clay  puddle  2  feet  in  thickness, 
which  was  built  up  in  layers,  rolled  and 
watered.  The  rock  underlying  is  gneiss  and 
mica,  and  the  upper  portion  of  this  is  more  or 
less  disintegrated.  The  cost  of  reconstructing 
the  interior  lining  of  the  reservoir  was  about 
$275,000.     (Eng.  Rec,  Dec.  22,  1894.) 

Many  disastrous  failures  have  been  caused 
by  embankments  and  walls  being  undermined 
where  they  were  built  upon  porous  or  yielding 
material.  The  general  rule  should  be  to  build 
the  structure  upon  a  firm  and  impervious  foun- 
dation in  all  cases  if  at  all  possible. 

The  dam  ot  the  Light  and  Power  Co.,  at 
Tacoma,  Wash.,  was  undermined  in  December, 
1892.  It  was  built  of  timber  and  was  about 
120  feet  long,  holding  back  a  depth  of  17  feet 
of  water.     (Eng.  Rec,  Jan.  7,  1893.) 

The  Housatonic  dam,  near  Birmingham, 
Conn.,  failed  in  the  latter  part  of  January, 
1891.  It  is  a  curved  masonry  dam,  636  feet 
long,  40  feet  high,  25  feet  thick  at  the  base 
and  8  feet  at  coping,  costing  $264,000.  In  1869, 
while  under  construction,  a  heavy  freshet  car- 
ried away  160  feet  of  the  partly  finished  work 
and  scoured  out  a  cavity  20  feet  deep  in  the 
river  bed.  This  cavity  was  filled  with  loose 
rock,  and  a  timber  apron,  filled  with  concrete, 
was  placed  upon  it.  Twenty-two  years  after- 
wards 250  feet  ot  the  dam  was  swept  away 
by  the  undermining  of  the  loose  rock  under  the 
timber  apron. 

A  break  in  the  reservoir  embankment  at  Dal- 
las, Texas,  occurred  in  June,  1891.  The  em- 
bankment was  of  clay  without  a  core  wall, 
the  inner  slope  paved  with  brick  in  cement,  set 
on  edge  upon  3  inches  of  gravel.  It  was  29 
feet  high  and  12  feet  wide  on.  top,  with  an 
inner  slope  ot  2  to  1.  The  reservoir  had  a 
capacity  of  140,000,000  gallons.  A  large  part 
of  the  bank  sank  vertically,  due  as  was  thought 
to  quicksand  beneath  the  foundation.  The 
settlement  was  over  300  feet  in  length  and 
extended  from  the  toe  of  the  outer  slope  to 
within  5  feet  of  the  top  of  the  inner  slope.  The 
brick  and  cement  lining  was  cracked  in  an  al- 
most straight  line  at  11  feet  from  the  top,  and 
from  this  line  to  the  top  of  the  embankment 
there  was  a  slight  settlement. 

The  Angel's  dam,  Calaveras  County,  Cal., 
was  undermined  on  April  10,  1895.  This  dam, 
costing  $52,000,  was  of  rubble  stone  masonry, 
400  feet  long  and  52  feet  high.  It  was  35  feet 
thick  at  the  base,  and  at  a  height  of  20  feet 
the  thickness  was  abruptly  reduced  from  21 
to  13  feet.  At  the  top  it  was  three  feet  thick. 
The  upstream  face  of  the  dam  was  vertical. 
During  the  time  of  construction  workmen  were 
engaged  in  digging  a  hole  near  the  wall,  and 
the  foreman  said  "they  were  trying  to  dig  out 
a  cotton  wood  stump,  but  the  blamed  roots  ran 
clear  under  the  wall  and  he  could  not  get  them 
out." 

The  Mill  River  reservoir  dam,  at  Williams- 
burgh,  Mass.,  burst  on  May  16,  1874.  The  dam 


was  of  t?arth  with  a  masonry  core  wall.  It  was 
600  feet  long,  43  feet  high  and  16  feet  wide 
on  top  with  slopes  of  1%  to  1  on  both  sides. 
The  core  wall  was  2  feet  thick  at  top  and  5 
feet  9  inches  at  bottom.  It  was  laid  in  a 
trench  on  an  earth  foundation  3  feet  below  the 
natural  surface.  The  reservoir  had  an  area 
of  114  acres  and  an  average  depth  of  20  feet. 
Water  found  its  way  under  the  coi-e  wall  and 
destroyed  the  embankment.  The  reservoir 
was  suddenly  emptied  into  a  narrow  valley, 
causing  a  loss  of  140  lives  and  the  destruction 
of  about  $1,000,000  worth  ot  property. 

The  following  failures  are  said  to  be  due 
to  poor  workmanship  or  faulty  designs: 

The  dividing  wall  of  a  reservoir  at  Little 
Rock,  Ark.,  burst  on  Nov.  2,  1887.  The  wall  was 
of  rubble  masonry  36  feet  high,  12  V^  feet  thick 
at  the  bottom  and  7  feet  at  the  top.  The  reser- 
voir held  7,000,000  gallons  of  water  in  each 
basin.  The  wall  is  said  to  have  been  poorly 
constructed. 

The  Mud  Pond  dam,  near  East  Lee,  Mass., 
failed  on  April  20,  188G.  This  dam  was  ot 
earth  with  a  dry  boulder  wall  on  the  down- 
stream side.  It  was  325  feet  long,  15  feet  high, 
28  feet  thick  at  the  base  and  6  feet  at  top  and 
said  to  have  been  poorly  constructed.  Seven 
lives  were  lost,  and  the  damage  to  property 
amounted  to  about  $250,000. 

To  increase  the  capacity  ot  a  reservoir  about 
100  feet  square  on  Vernon  Heights,  Oakland, 
Cal.,  a  wall  of  asphalt  concrete  was  built 
around  it.  The  wall  was  8  feet  high  and  only 
two  feet  thick  at  the  base  and  one  foot  at  the 
top.  It  had  no  depth  in  the  soil  and  was  built 
partly  on  made  ground.  It  tailed  October 
20,  1896. 

A  reservoir  at  Scranton,  Pa.,  gave  way  on 
October  10,  1895.  The  walls  were  ot  rubble 
with  dressed  granite  faces,  filled  with  concrete 
and  strengthened  with  stone  buttresses  about 
24  feet  apart.  The  wall  was  10  feet  thick  at 
base,  and  the  depth  of  water  was  20  feet. 
About  120  feet  of  the  wall  gave  way  after  hav- 
ing been  in  use  ten  years. 

Two  new  reservoirs  at  Nebraska  City.  Neb., 
failed  on  April  10,  1890,  shortly  after  being  put 
into  use.  The  banks  were  ot  earth  8  feet  wide 
on  top  with  slopes  of  1  to  1  inside  and  1% 
to  1  outside.  The  depth  of  water  was  17  feet. 
The  soil  was  very  porous,  and  to  prevent  the 
percolation  of  water  the  embankments  and 
bottom  of  the  reservoir  were  lined  with  2-inch 
plank,  which  was  covered  with  about  a  foot 
ot  earth. 

A  timber  dam  at  Northfield,  Vt..  failed  Aug- 
ust 27,  1890.  It  was  100  feet  long  and  25  feet 
high  at  the  deepest  point.  It  was  built  ot 
single  layers  ot  12-inch  by  12-inch  hemlock 
timbers,  10  feet  long,  simply  placed  one  above 
the  other  and  drift  bolted  to.tcether.  The  dam 
was  roughly  in  the  form  of  an  arch  of  40  feet 
radius,  and  each  set  ot  timbers  formed  a  10-foot 
chord  of  the  arch.  They  were  not  fastened  to- 
gether at  the  ends  by  spiking  or  by  any  ver- 
tical binding  pieces.  The  only  additional  part 
to  the  dam,  besides  the. 12-inch  timbers,  was  an 
interior  vertical  lining  ot  3-inch  planks,  making 
the  dam  only  15  inches  in  thickness.  In  placing 
the  planks  the  end  joints  were  not  broken.  The' 
dam  stood  the  test  of  being  filled  twice  within 
a  period  of  8  days  before  it  tailed.  It  seems 
hardly  necessary  to  state  that  no  engineer  was 
employed  in  charge  of  the  construction. 

In  several  Instances  the  weakness  in  con- 
struction has  developed  through  the  force  ot 
ice. 

The   Kinsman  Street  reservoir  at  Cleveland, 
O..   failed    in    December,    1SSC.   because   of   ice 
pressure  and  the  sudden  drawing  oft  ot  water. 
A  concrete  dam   of  the   Water  Power  Com- 
pany   at   Des   Moines,   Iowa,   failed   in    March, 
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1893.  Cause  of  failure  due  to  ice,  undermining 
'and  faulty  construction.  (Eng.  Rec,  April  15, 
1893.) 

In  the  year  1896  a  reservoir  at  Montreal, 
Canada,  of  a  capacity  of  42,000,000  gallons, 
leaiied  at  the  rate  of  350,000  gallons  per  day. 
The  leakage  is  believed  to  have  been  caused  by 
the  ice  near  the  high  water  line.  The  reser- 
voir was  formed  by  a  masonry  wall,  backed  first 
with  puddle  and  then  with  an  earth  and  stone 
embankment. 

The  upper  dam  of  the  St.  Anthony's  Falls 
Water  Power  Company  at  Minneapolis,  Minn., 
failed  on  April  30,  1899.  It  wae  of  coursed  ash- 
lar sandstone  masonry,  530  feet  long,  18  feel 
high,  12  feet  thick  at  the  base  and  5  feet  1% 
inches  at  top.  The  damage  to  the  dam,  which 
amounted  to  about  $25,000,  is  said  to  have  been 
caused  by  ice  pressure.  (Eng.  Rec,  May  13, 
1899.) 

The  following  structures  failed  for  miscella- 
neous or  unknown  reasons: 

Dam  No.  2  of  the  Mahanoy  City,  Pa.,  Water 
Company  gave  way  June  17,  1892.  It  was  of 
puddled  clay  without  a  core  wall.  The  inner 
slope  was  paved  and  the  outer  slope  covered 
with  large  stones.  It  was  130  feet  thick  at  the 
bottom  and  25  feet  at  the  top.  The  depth  of 
water  was  18  feet  and  the  capacity  of  the  reser- 
voir 3,000,000  gallons.  The  dam  had  been  under 
repair.  Much  damage  was  done  and  one  life 
was  lost. 

The  bursting  of  a  dam  of  a  reservoir  at  the 
head  of  Goodrich  Creek,  12  miles  from  Baker 
City,  Ore.,  on  June  15,  1896,  caused  extensive 
damage  in  the  valley  below.  One  farm  house 
was  carried  away  and  an  entire  family  of  seven 
persons  were  drowned. 

The  bursting  of  a  dam  of  the  lake  at  the  fair 
grounds  at  Staunton,  Va.,  Sept.  30,  1896,  due 
to  high  water,  caused  a  flood  which  did  con- 
siderable damage  to  property  and  in  which 
five  lives  were  lost.  (Eng.  Rec,  Oct.  10, 
1896.) 

A  small  dam  near  Ward,  Jefferson  County, 
Col.,  burst  July  9,  1897.  Two  lives  were  lost 
and  $50,000  worth  of  property  was  destroyed. 

Two  of  the  reservoir  dams  on  Beaver  Brook, 
near  Ansonia,  Conn.,  were  carried  away  on 
March  20,  1884,  liberating  about  50,000,000  gal- 
lons of  water.  One  railroad  and  two  highway 
bridges  were  destroyed,  and  the  total  damage 
amounted  to  about  $250,000. 

A  rock-filled  dam  across  Pecos  River,  six 
miles  above  Eddy,  New  Mexico,  failed  on  Aug- 
ust 6,  1893.  It  was  1,040  feet  long,  45  feet 
high,  21Vi  feet  wide  at  water  level  and  6%  feet 
at  top.  On  the  upstream  slope  the  rock  was  laid 
1%  to  1,  faced  with  earth  with  a  slope  of  2 
to  1,  and  the  downstream  slope  was  1  to  1. 
(Eng.  Rec,  Aug.  26,  1893.) 

On  September  18,  1890,  a  dam  near  the  head 
of  Broad  Brook  in  the  town  of  Ellington,  Conn., 
gave  way,  and  the  flood  swept  down  the  val- 
ley, carrying  away  five  dams,  two  railway  tres- 
tles, six  highway  bridges  and  other  property, 
making  an  aggregate  loss  of  about  $50,000. 

A  masonry  dam  on  the  Colorado  River  at 
Austin.  Tex.,  costing  $1,400,000,  failed  on 
April  7,  1900.  It  was  1,275  feet  long,  68  feet 
high,  and  66  feet  thick  at  the  base.  A  freshet 
and  great  depth  of  water  flowing  over  the  crest 
forced  500  feet  of  the  dam  down  the  river.  The 
damage  to  property  am'ounted  to  about  $500,- 
000.  (Eng.  Rec,  April  14  and  21,  May  19,  .Tune 
30  and  July  28,  1900.) 

In  addition  to  the  cases  cited  above,  forty- 
eight  other  failures  of  dams  and  reservoirs  in 
this  country  have  come  to  my  notice.  It  is  very 
unfortunate  that  the  records  relating  to  them 
do  not  contain  any  description  of  the  struc- 
tures, the  purpose  of  their  construction  or  the 
cause  of  the  failures. 


Rapid   Base   Line  Measurement  for  the  Ninety- 
Eighth  Meridian  Triangulation. 


Some  very  Important  changes  in  the  manner 
of  measuring  primary  base  lines  have  been  in- 
stituted in  the  Coast  and  Geodetic  Survey, 
which  will  doubtless  receive  the  hearty  ap- 
proval of  all  who  are  acquainted  with  the  pos- 
sibilities and  limitations  of  that  branch  of  sur- 
veying. Early  in  1899,  Dr.  H.  S.  Pr'itchett,  then 
Superintendent  of  the  Coast  and  Geodetic  Sur- 
vey, made  several  suggestions  preliminary  to 
the  work  of  triangulation  along  the  ninety- 
eighth  meridian.  Among  them  were  'the  fol- 
lowing: First,  that  it  would  be  better  to  meas- 
ure many  bases  at  comparatively  short  inter- 
vals with  a  moderate  degree  of  accuracy,  than 
to  measure  few  at  longer  intervals  with  a  very 
high  degree  of  accuracy;  second,  that  the  bases 
could  be  measured  at  a  much  smaller  cost  if 
one  party  measured  as  many  as  possible  in  one 
season  in  advance  of  the  traingulation  than  if 


Location  of  Bases. 

the  customary  plan  were  followed  of  measur- 
ing one  base  at  a  time;  third,  that  the  degree 
of  accuracy  which  it  would  be  necessary  or  de- 
sirable to  attain  should  be  ascertained,  and 
the  plans  for  the  measurement  made  with  ref- 
erence to  securing  an  accuracy  no  greater  than 
this  as  quickly  and  economically  as  possible. 

In  a  report  "On  the  Measurement  of  Nine 
Bases  Along  the  Ninety-eighth  Meridian."  Ap- 
pendix 3  of  the  1901  report  of  the  Superin- 
tendent of  the  Coast  and  Geodetic  Survey,  is 
given  a  detailed  and  elaborately  illustrated  de- 
scription by  Mr.  A.  Ij.  Baldwin,  computer  and 
chief  of  party,  of  the  methods  used  in  follow- 
ing out  these  suggestions,  and  also  a  preface 
by  Mr.  John  P.  Hayford,  inspector  of  geodetic 
work,  stating  in  more  detail  the  reasons  for 
conducting  the  work  in  the  manner  stated.  A 
resume  of  this  valuable  report  follows. 

An  examination  of  the  manner  in  which 
crors  of  length  in  a  triangulation  accumulate 


In  passing  from  a  base  to  a  remote  side,  shows 
clearly  that  the  most  accurate  portion  of  the 
operation  is  the  base  measurement;  that  the 
accumulation  of  error  is  most  rapid  In  passing 
from  the  base  to  the  border  lines  of  the  base 
net;  and  that  the  errors  of  length  accumulate 
much  more  slowly  In  the  chain  of  triangles  be- 
tween the  base  nets  than  in  the  base  nets,  but 
that  even  here  the  errors  are  large  In  com- 
parison with  those  involved  in  the  base  meas- 
ures. Accordingly  the  reconnaissance  party 
sent  out  to  select  the  sites  for  the  bases  was 
instructed  to  pay  especial  attention  to  secur- 
ing good  geometrical  conditions  in  the  base 
nets  even  at  a  sacrifice  of  accuracy  in  the 
bases,  and  was  Informed  that  the  accuracy  of 
the  base  rheasures  could  be  kept  up  to  the 
standard  on  any  grade  not  exceeding  5  per 
cent.,  and  that  narrow,  deep  ravines  should 
not  be  considered  as  obstructions. 

It  became  evident  from  a  consideration  of 
previous  triangulation  in  the  United  States  and 
in  foreign  countries  that  very  little  increase  in 
the  average  accuracy  of  the  lengths  of  the 
triangle  sides  would  result  from  increasing  the 
accuracy  of  the  base  measurement  beyond  that 
represented  by  a  probable  error  of  1  part  in 
500,000.  The  party  was  therefore  instructed  to 
keep  as  far  within  this  limit  as  possible  by  the 
use  of  good  judgment  and  skill,  but  to  restrict 
the  time  and  money  expended  upon  each  opera- 
tion to  that  required  to  keep  barely  within  this 
limit. 

-A  careful  study  of  past  base  measures  in- 
dicated clearly  that  although  they  are  ordi- 
narily of  more  than  sufficient  accuracy  in  so 
far  as  accidental  errors  are  concerned,  they 
have  two  weak  points  with  reference  to  con- 
stant errors.  Each  base  has  usually  been 
measured  with  but  one  set  of  apparatus,  or  at 
least  with  but  one  type  of  apparatus;  and  the 
apparatus  has  usually  been  standardized  under 
one  set  of  conditions  at  headquarters  and  used 
under  another  set  of  conditions  in  the  field. 
Almost  without  exception,  whenever  a  base  has 
been  measured  with  two  types  of  apparatus, 
discrepancies  between  the  measures  have  de-' 
veloped  which  were  too  large  to  be  consistent 
with  the  degree  of  accuracy  which  was  sup- 
posed to  be  attainable  with  the  apparatus.  In 
the  base  measures  of  1900,  it  was  therefore  de- 
cided to  reduce  such  errors  to  smaller  propor- 
tions by  making  the  length  of  each  base  de- 
pend on  several  sets  of  apparatus  of  two  dif- 
ferent types,  and  it  was  also  determined  to 
standardize  the  apparatus  in  the  field  under 
conditions  as  nearly  as  possible  corresponding 
to  those  encountered  in  the  base  measures. 

The  nine  bases  measured  in  this  work,  to- 
gether with  the  Salina  base  of  the  transconti- 
nental triangulation  along  the  thirty-ninth 
parallel,  control  the  lengths  on  1,100  miles  of 
the  arc  of  the  ninety-eighth  meridian.  Their 
location  and  the  route  followed  by  the  party 
in  going  from  one  to  another  is  shown  on  the 
accompanying  map.  The  date  of  arrival  and 
organization  of  Jhe  party  at  Shelton,  Neb.,  was 
June  16,  1900,  and  after  this  date  26  days  were 
occupied  in  transportation  from  each  site  to  the 
next.  The  departure  from  Seguin  base  began 
on  January  18,  1901.  In  a  period  of  six  months, 
therefore,  all  the  apparatus  was  standardized 
twice  under  actual  working  conditions,  and 
these  nine  bases,  averaging  7.7  kilometers 
(4.8  miles)  in  length,  were  measured  with  an 
average  probable  error  of  1  part  in  1,200,000, 
this  accuracy  being  obtained  largely  through 
skill  in  manipulation.  The  largest  probable 
error  in  the  measurements  was  that  at  the 
Alice  base,  1  part  in  690,000;  and  the  smallest 
was  at  the  Bowie  base,  1  part  in  1,639,000. 

The  Eimbeck  duplex  base  bars,  two  100- 
meter  tapes,  and  two  oO-meter  tapes  were  used 
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in  the  measurement.  A  portion  of  each  base 
about  one  kilometer  (3,280  feet)  in  length  was 
measured  with  all  five  sets  of  apparatus,  and, 
of  the  remainder  of  each  base,  about  one-fiftli 
was  measured  with  the  duplex  bars  and  about 
two-fifths  each  with  the  50-meter  and  the  100- 
meter  tapes. 

All  the  apparatus  was  standardized  at  Shel- 
ton  before  beginning  operations,  and  at  Seguin 
afterwards.  As  the  comparatore  were  located 
only  a  short  distance  away  from  their  respec- 
tive base  lines,  the  lengths  of  each  of  the  five 
sets  of  apparatus  were  determined  under  the 
same  conditions  in  which  they  were  used,  and 
by  the  same  observers.  The  comparators  con- 
sisted of  two  spherical-headed  brass  bolts  ce- 
mented into  stone  monuments  imbedded  in  the 
earth  approximately  100  meters  apart.  As  the 
comparator  interval  was  to  be  determined  by 
means  of  the  iced-bar  apparatus,  preparations 
were  made  accordingly.  Well  seasoned  pine 
posts,  a%  inches  square  and  about  6  feet  long 
were  driven  to  about  half  their  length  every  5 
meters  apart  between  the  monuments  to  be 
used  as  supports  for  the  intermediate  micro- 
scopes. The  end  microscopes  were  provided 
with  more  stable  supports.  Alongside  of  the 
post  ihree  sections  of  portable  track  were 
moved  along  with  the  progress  of  the  meas- 
urement and  were  supported  on  intermediate 
stakes.  On  this  track  the  measuring  bar  was 
supported. 

The  comparator  interval  was  determined  by 
means  of  a  5-meter  steel  bar  immersed  in  melt- 
ing ice.  The  length  of  this  bar  referred  to  the 
international  meter  at  Paris,  is  known  with  a 
probable  error  of  1  part  in  4,500,000.  The  bar 
was  properly  set  to  grade  by  means  of  a  strid- 
ing level  resting  on  plugs  about  a  meter  apart, 
and  its  alignment  was  accomplished  by  mount- 
ing a  theodolite  in  the  line  of  the  end  micro- 
scopes and  bringing  the  intermediate  micro- 
scopes into  position  as  each  was  adjusted. 
What  is  known  as  a  cut-off  cylinder  was  used 
at  the  ends  to  refer  the  line  to  the  brass  bolts. 
The  speed  of  this  measurement  varied  only 
.  slightly  from  100  meters  per  hour,  although 
single  measures  of  the  comparator  interval 
were  recorded  in  50  minutes. 

The  distance  between  the  terminals  of  the 
Shelton  comparator  was  measured  ten  times 
with  this  iced-bar  apparatus  and  the  Seguin 
comparator  five  times.  In  the  course  of  these 
measurements  it  was  seen  that  there  was  a 
decided  tendency  toward  a  large  result  when 
measuring  away  from  the  sun.  This  was  ac- 
counted for  by  the  fact  that  each  microscope 
was  shaded  only  while  the  corresponding 
measurement  was  being  made.  As  soon  as 
the  microscope  is  shaded,  the  side  of  the  iron 
cap  toward  the  sun  begins  to  cool,  and  the 
microscope  therefore  begins  to  move  toward 
the  sun.  As  a  result  of  this,  when  the  meas- 
urement proceeds  toward  the  sun,  too  short  a 
length  for  the  interval  is  obtained,  and  when 
proceeding  away  from  the  sun  the  value  is 
too  large.  This  discrepancy  is  of  course  small, 
and  by  making  two  measurements,  one  direct- 
ly after  the  other  and  in  the  opposite  direction, 
and  taking  the  average  as  one  determination 
of  the  length,  this  source  of  error  was  elimin- 
ated. Taking  into  consideration  the  probable 
error  in  the  length  of  the  iced-bar  itself,  the 
i.robahle  error  of  each  100  meters  of  the  bases 
measured,  so  far  as  the  determination  of  the 
lengths  of  the  comparators  is  concerned,  is 
0.037  millimeter,  or  1  part  in  2,700,000.  This 
was  a  much  higher  degree  of  accuracy  than 
was  required. 

E^ach  unit  of  the  duplex  bar  apparatus  con- 
sists essentially  of  two  5-meter  measuring  bars 
of  steel  and  brass  respectively,  freely  supported 
Bide  by  side  in  a  brass  case.    The  measuring 


bars  are  of  exactly  the  same  length  only  at  a 
certain  temperature  known  as  the  duplex  tem- 
perature, and  the  difference  between  the  mean 
temperature  of  the  bars  during  a  measurement 
and  this  duplex  temperature  is  in  proportion 
to  the  difference  between  the  values  for  the 
length  recorded  by  the  steel  and  the  brass,  re- 
spectively. There  is  thus  provided  a  means 
of  obtaining  from  the  coefficients  of  expansion 
of  the  two  metals  the  mean  temperature  of  the 
bars  throughout  the  base  line  measurement, 
from  which  what  is  known  as  the  duplex  meas- 
urement can  be  obtained.  In  addition  to  this, 
three  thermometers  are  placed  with  their  bulbs 
between  the  two  bars,  and  a  record  is  kept  of 
the  indicated  temperatures  throughout  the 
measurement.  By  using  the  measures  obtained 
from  the  two  bars  as  entirely  independent 
values,  and  these  observed  temperatures  as  the 
actual  ones,  two  additional  values  for  the 
length  of  the  line  are  obtained.  Thus  by  the 
use  of  the  duplex  bars  three  partially  indepen- 
dent determinations  of  the  length  of  the  base 
are  made  simultaneously,  and  are  known  as  the 
duplex,  the  brass,  and  the  steel,  respectively. 

The  method  of  manipulating  this  duplex  bar 
apparatus  was  modified  somewhat  from  that 
of  previous  surveys  in  order  to  gain  speed.  No 
attempt  whatever  was  made  to  protect  the  ap- 
paratus from  the  weather.  On  starting  a  meas- 
urement, the  trestles  having  been  arranged  at 
a  convenient  height,  but  in  the  rear  of  the  sec- 
tion mark,  the  zero  bar  was  aligned  and  put  in 
position  face  up,  the  front  end  of  that  compo- 


sible  with  the  forefinger  of  the  left  hand.  The 
signal  "Ready  for  line"  was  given  when  this 
approximate  contact  was  begun,  and  generally 
with  its  completion  the  perfect  alignment  was 
completed  by  the  forward  observer,  who  bi- 
sected the  line  flag  at  the  next  section  post 
ahead,  which  had  previously  been  set  five- 
heights  of  an  inch  from  the  line.  It  will  thus 
be  seen  that  one  of  the  components  traveled 
in  the  exact  line  of  the  base.  The  final  con- 
tacts were  then  established  between  the  com- 
ponents as  quickly  as  possible  by  means  of 
the  contact  screws,  and  at  the  same  time  the 
thermometers  and  the  inclination  sectors  were 
read  and  recorded.  This  completed  the  laying 
of  the  first  bar.  Unless  a  set-up  or  set-back 
of  brass  became  necessary  no  more  scale  read- 
ings were  taken  until  the  end  of  the  half  sec- 
tion, usually  after  the  laying  of  the  hundredth 
bar. 

Next  the  zero  bar  was  launched  and  carried 
ahead  by  two  men  and  brought  into  line  and 
contact  as  the  second  bar  of  the  measure.  The 
Inclination  sectors  and  the  thermometers  were 
theij  read,  checked  and  recorded  as  before.  On 
the  third  bar  and  until  the  ninth  was  reached 
the  thermometer  readings  were  omitted,  the 
mean  temperature  from  eight  sets  not  differing 
materially  from  that  from  twenty.  At  the  end 
of  the  half  section,  where  a  stop  was  usually 
made,  the  forward  agate  of  the  steel  component 
was  referred  to  the  ground  and  the  scales  of 
the  last  bar  read  and  checked.  The  brass  com- 
ponent was  then  shifted  to  normal  with  steel. 


Uui'LEX  Base  Baks  liN  Lsii. 


nent  which  was  in  the  exact  line  of  the  base 
being  brought  over  the  section  mark.  In  re- 
ferring to  the  section  mark  a  transit  was  used 
at  a  distance  of  30  feet  and  at  right  angles  to 
the  bars.  The  other  component  was  then  set 
normal,  either  by  the  plane  mirror  or  with  the 
front  scale  whose  reading  when  normal  was 
known.  The  components  are  said  to  be  set 
normal  when  their  front  agates  are  in  the  same 
plane  normal  to  the  bars.  The  bar  scales  on 
this  bar  were  then  read,  recorded  and  checked. 
The  temperature  was  noted,  and  if  higher  or 
lower  than  the  duplex  temperature  (26.45 
degrees  Centigrade)  the  brass  component  was 
shifted  backward  or  forward  by  an  amount  suf- 
ficient to  permit  the  measuring  of  250  meters 
if  possible  without  another  set-back  or  set-up. 
This  was  done  to  make  as  few  delays  as  possi- 
ble in  the  measurement. 

The  first  bar  of  the  measure  was  then  placed 
on  the  trestles  and  simultaneously  with  the 
rough  alignment  by  the  observer  at  the  for- 
ward end,  the  rear  end  of  the  bar  was  raised 
or  lowered  by  means  of  a  sliding  wedge,  and 
securely  clamped  when  at  the  correct  height. 
TTie  preliminary  contact  was  then  established 
by  seizing  the  bar  under  the  left  arm  and  slid- 
ing it  backward  bodily  while  the  contact  slides 
were  held  back  and  protected  as  much  as  pos- 


the  scales  read  arid  the  bars  left  standing.  On 
resuming  the  measure  the  front  agate  was  re- 
ferred to  the  ground  mark  and  the  start  made 
as  described  for  the  beginning  of  the  section. 
When  transferring  to  the  ground  the  readings 
were  never  made  on  a  scale,  but  the  end  of  the 
measurement  was  preserved  by  a  marlv  on  a 
copper  tack  so  that  the  set-ups  (or  set-backs) 
could  be  checked  at  any  time  with  a  quarter- 
meter  scale  and  dividers. 

The  observer  in  charge  of  the  trestles  spaced 
them  and  made  them  stable.  The  gain  in  speed 
over  former  measures  was  in  a  great  measure 
due  to  the  observer  aligning  the  trestles  simul- 
taneously with  the  rough  bar  alignment,  so 
that  when  he  finally  left  the  bar  it  was  certain 
that  the  trestles  ahead  were  in  line.  He  then 
went  to  the  front  trestle,  and  by  sighting  under 
the  fixed  bar  set  its  roller  at  the  general  grade 
of  the  ground.  This  enabled  the  forward  bar 
man  to  immediately  clamp  his  forward  trestle 
and  assist  in  the  work  at  the  rear  trestle.  At 
the  conclusion  of  the  measurement  of  250 
meters  and  at  750  meters  the  bars  were  both 
reversed  with  care,  but  no  scale  readings  were 
made  unless  a  shift  of  the  brass  was  required 
to  equalize  the  amount  of  projection  of  the 
components  beyond  the  protecting  case.  The 
speed  with  which  these  duplex  measurements 
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wer^  made  varied  from  a  little  over  25  bars  per 
hour  at  the  start  to  100  bars  per  hour  for  a 
half  section  at  the  Seguin  base.  The  average 
was  52.9  bars  (about  870  feet)  per  hour. 

An  inspection  of  the  results  obtained  from 
the  duplex  apparatus  reveals  the  fact  that  the 
result  from  steel  is  in  every  case  between  that 
from  duplex  and  that  from  brass.  Moreover, 
the  differences,  steel  minus  duplex  and  brass 
minus  steel,  bear  a  fixed  relation  to  each 
other.  The  mean  value  of  this  ratio  Is  1.67  and 
the  individual  values  agree  closely  with  this; 
so  that  there  is  not  a  single  case  where  a  cor- 
rection of  less  than  0.2  millimeter  to  one  of  the 
values  will  not  produce  exactly  the  ratio  1.67. 
This  peculiarity  forms  a  valuable  check  on 
the  computation.  An  inspection  of  the  results 
obtained  from  this  apparatus  at  the  Salt  Lake 
base  in  1896,  in  which  measurement  the  bars 
were  carefully  protected  from  inequalities  of 
weather,  reveals  this  same  ratio.  That  this 
peculiarity  is  due  in  some  manner  to  inaccura- 
cies in  temperature  measurement  is  s^own  by 
the  fact  that  wherever  the  range  in  tempera- 
ture was  least  the  results  from  the  three  meth- 
ods are  most  nearly  in  accord,  and  in  special 
cases  where  the  temperature  was  constant  the 
accord  is  perfect.  Computing  the  probable  er- 
rors of  the  three  values  obtainted  and  assign- 
ing    weights    in    Inverse     proportion    to     the 


grams  per  meter.  Instead  of  graduations  ruled 
on  the  tape  itself  there  are  end  graduations 
ruled  on  silver  sleeves  riveted  to  the  tape. 

Only  one  tape  stretcher  was  used,  the  rear 
end  of  the  tape  being  simply  held  by  a  staff 
driven  into  the  ground.  The  spring-balance 
used  to  apply  the  proper  tension  to  the  tape 
was  one  reading  directly  to  25  grams.  The 
tension  used  was  15  kilograms  (33  pounds),  in 
place  of  11.5  kilograms  formerly  used.  The 
two  thermometers  used  were  tied  in  a  horizon- 
tal position  near  the  ends  of  the  tape,  with  their 
metal  backs  in  contact  with  it. 

When  in  use  the  tapes  were  supported  at 
25-meter  intervals,  the  intermediate  supports 
consisting  of  wire  nails  driven  into  2x4-inch 
stakes.  These  support  nails  were  ranged  into 
line  for  any  tape  length  by  means  of  one  tele- 
scope of  the  binoculars  brought  to  the  right 
height  at  the  forward  end  of  the  tape.  At  the 
forward  end  the  tape  was  supported  and 
aligned  over  the  marking  stake  by  the  tape 
stretcher.  These  marking  stakes  were  4x4- 
inch  posts  securely  driven  to  the  proper  height, 
and  with  the  top  surface  about  parallel  with 
the  surface  of  the  ground.  Copper  strips  were 
nailed  on  top  of  these  posts  parallel  to  the  line 
of  the  base  and  distant  from  it  half  the  width 
of  the  marking  sleeve  of  the  tape.  The  thick- 
ness of  these  strips  brought  their  top  surfaces 
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squares  of  the  probable  errors,  the  weights  ot 
the  three  determinations  were:  duplex,  10; 
steel,  5;  and  brass  2. 

A  careful  consideration  of  the  probable  er- 
rors obtained  in  measuring  the  comparator  in- 
tervals, compared  with  what  would  be  expected 
in  a  100-meter  length  judging  from  the  prob- 
able errors  obtained  in  measuring  the  nine  test 
kilometers,  led  to  the  conclusion  that  the  re- 
sults from  the  duplex  follow  closely  the  laws 
of  accidental  errors,  the  probable  errors  in- 
creasing but  little  faster  than  the  square  root 
of  the  lengths.  With  the  steel  and  brass  it 
is  quite  different.  In  the  case  of  the  steel 
the  errors  Increase  very  closely  as  the 
length,  while  with  the  brass  the  errors 
increase  more  rapidly  than  the  length.  Be- 
cause of  the  removal  of  the  tent  and  the  sub- 
jection of  the  bars  to  different  conditions  of 
the  weather,  the  probable  errors  have  not  been 
much  affected  for  the  duplex  result,  but  the 
probable  errors  for  the  steel  and  brass  have 
increased  greatly.  The  evidence  of  constant 
errors  is  therefore  greatest  In  the  results  from 
brass  and  steel,  while  the  duplex  result  is  ap- 
parently not  entirely  free  from  such  errors. 

Both  the  100  and  the  50-meter  tapes  used  in 
the  base  measurements  were  about  %  inch  wide 
and  1/50  inch  thick,    and    weighed    about    22 


into  the  plane  of  the  marking  sleeve  and  al- 
lowed the  tape  graduation  to  be  prolonged  onto 
this  strip  by  means  of  a  sharp  awl  and  without 
the  use  of  a  try-square. 

The  tape  measurements  were  all  made  at 
night  Eight  men  for  the  50-meter  tapes  and 
twelve  for  the  100-meter  tapes  were  employed 
in  the  measurement  when  possible.  However, 
it  is  stated  that  it  was  seldom  possible  to  use 
this  number  without  delay  to  the  leveling,  and 
eight  men  were  often  used  when  measuring 
with  the  100-meter  tapes  and  only  six  with  the 
50-meter  tapes.  For  tbe  50-meter  tapes  there 
were  required  two  observers,  one  at  each  end, 
who  also  read  the  thermometers,  and  the  front 
observer  also  helped  to  carry  the  tape  ahead; 
one  recorder,  who  also  furnished  the  light  for 
reading  the  tension;  two  men  to  apply  the  ten- 
sion at  the  front  end  and  hold  it  in  the  rear; 
and  three  men  to  handle  lamps  and  carry  the 
tape  ahead.  The  field  procedure  was  as  fol- 
lows: When  the  balance  had  been  brought  to 
the  proper  height  and  nearly  to  the  proper 
reading  the  observer  at  the  front*  end  called 
"Tension."  As  soon  as  the  rear-end  observer 
had  adjusted  the  tape  graduation  to  coincidence 
with  the  mark  on  the  copper  strip  he  called 
"Contact."  The  tension  was  then  made  per- 
fect and  when  the  position  of  the  front  gradu- 


ation had  been  marked  the  front  observer 
called  "All  done,"  and  both  observers  read  the 
thermometers.  The  front  observer  unhooked 
the  tape  from  the  balance,  and  at  the  command 
"Come  ahead"  each  carried  the  tape  above  his 
head  to  the  next  stake. 

The  mean  speed  attained  In  this  process  was 
two  kilometers  (6,560  feet)  per  hour,  and  a 
single  kilometer  was  measured  in  15  minutes. 
As  far  as  the  actual  measurement  is  concerned 
the  speed  with  the  100-meter  tapes  was  some- 
what greater  than  that  with  the  50-meter  tapes. 
The  former  varied  from  1.31  to  2.86  kilometers 
per  hour,  and  the  latter  from  1.15  to  2.27  kilo- 
meters per  hour.  The  speed  of  all  the  meas- 
urements increased  in  a  very  marked  degree 
as  the  men  became  familiar  with  their  various 
duties.  The  determination  of  the  lengths  of 
the  tapes  by  the  100-meter  comparators  was 
carried  on  in  the  same  way  as  any  similar 
section  of  a  base  was  measured  except  that 
with  the  end  microscopes  pointings  were  made 
on  the  end  graduations  of  the  tape  after  mak- 
ing the  readings  on  the  cut-ofC. 

The  rather  unusual  topography  for  a  base 
line  encountered  on  four  of  the  nine  lines  de- 
serves notice.  No  grading  on  any  of  the  lines 
was  attempted,  and  the  25-meter  spans  of  the 
tape  measurement  were  nearly  parallel  to  the 
surface  of  the  ground  traversed,  except  where 
such  parallelism  would  necessitate  placing  an 
intermediate  support  below  the  grade  of  the 
marking  stakes,  a  tall  support  being  substi- 
tuted in  all  such  cases.  On  section  1  of  the 
I..ampasas  base  it  was  necessary  to  break  the 
grade  (have  the  middle  support  above  the 
grade  of  the  marking  tables)  on  three-fifths  of 
the  section.  On  this  section  also  the  maximum 
grade  of  the  season  was  encountered,  3.15 
meters  in  25  meters,  or  12.6  per  cent.,  which 
involved  a  correction  to  the  measured  length 
of  201  millimeters.  No  appreciable  loss 
in  accuracy  was  found  to  result  from  the  meas- 
urements on  these  grades. 

The  results  of  these  base  measures  showed 
that  the  use  of  25-meter  intervals  instead  of 
the  10-raeter  intervals  formerly  used  was  fully 
warranted.  As  a  matter  of  economy  this  change 
shows  a  reduction  in  labor  of  preparation  of 
something  over  one-half,  by  reducing  the  num- 
ber of  tape  supports  in  a  kilometer  from  100 
to  40.  If  the  reduction  in  the  lumber  and  the 
cost  of  transporting  it  were  added,  the  com- 
parison would  become  still  more  favorable  to 
the  long  interval.  The  setting  of  the  supports 
was  done  by  a  party  of  four  or  five  persons, 
consisting  of  one  officer  who  had  immediate 
charge  of  the  work  and  handled  the  forward 
end  of  the  tape,  one  officer  who  aligned  the 
tape  supports,  and  two  or  three  men.  The 
time  necessary  for  such  a  party  to  set  one  kilo- 
meter of  tape  supports  varied  from  two  to  six 
hours. 

In  comparing  the  work  done  with  the  tapes 
with  that  done  with  the  duplex  bars,  it  is  found 
that  7.1  days'  work  for  one  man  was  required 
to  measure  a  kilometer  twice  with  the  tapes, 
and  19.5  days'  work  with  the  duplex  apparatus. 
In  making  this  comparison  one-half  of  all  the 
time  required  for  the  leveling  was  charged  to 
the  tape  measures,  and  none  to  the  duplex 
measures,  because  the  profile  of  the  line  neces- 
sary when  bar  measures  only  were  made  would 
require  much  less  time  than  the  leveling  for 
the  grade  of  the  tape.  From  this  it  is  seen 
that  the  labor  required  for  the  bar  measure- 
ment is  2%  times  that  required  for  the  tapes. 
It  is  probable,  however,  that  the  accuracy  is 
greater  from  the  duplex  for  two  reasons:  First, 
the  duplex  gives  three  results  which,  although 
they  are  not  independent,  are  desirable  checks 
on  a  portion  of  the  accidental  errors  to  which 
the  apparatus  Is  subject;  and  second,  because 
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the  errors  due  to  determinations  of  the  grade 
are  displayed  in  the  case  of  the  bar  apparatus, 
while  In  the  case  of  the  tape  measures  such 
errors  would  affect  both  measures  alike. 

The  probable  error  of  a  single  measure  of  a 
kilometer  when  computed  from  all  the  sections 
was  slightly  less  for  the  50-meter  tapes  than 
for  the  100-meter  tapes;  and  the  ease  with 
which  the  50-meter  tapes  may  be  adapted  to 
obstructions  of  topography  makes  the  labor  of 
setting  the  supports  about  equal  to  that  re- 
quired for  the  lOe-meter  tapes.  The  choice 
between  the  two  then  must  be  made  in  the  com- 
parison of  the  number  of  operatives  required 
with  each  length  of  tape.  The  minimum  num- 
ber for  the  100-meter  tape  is  eight,  and  for  the 
50-meter  tape  is  six,  which  means  that  it  al- 
ways takes  one-third  more  help  to  manipulate 
the  longer  tape. 

While  the  speed  of  measurement  with  the 
100-meter  tape  Is  about  one-fifth  faster  than 
with  the  50-meter  tape,  this  is  unimportant  be- 
cause the  time  required  for  the  measurement 
Is  much  less  than  that  required  for  the  prep- 
aration of  the  line  for  measurement,  and  be- 
cause it  Is  always  desirable  to  keep  the  meas- 
urement following  closely  the  setting  of  the 
stakes.  In  measurements  through  pasture  it 
was  found  convenient  to  complete  the  meas- 
urement as  soon  as  three  kilometers  had  been 
prepared.  The  work  of  measuring  three  kilo- 
meters was  readily  accomplished  in  an  even- 
ing without  regard  to  whether  it  was  the  100- 
meter  or  the  50-meter  tape.  The  conclusion 
therefore  is  that  the  100-meter  tape  has  few  if 
any  advantages  over  the  50-meter  tape,  and  re- 
quires a  party  at  least  one-third  larger  for  its 
manipulation. 

Constant  errors  peculiar  to  each  apparatus 
were  revealed  in  these  measures,  and  it  may 
be  Inferred  that  the  absolute  accuracy  is  at 
least  as  great  as  in  previous  bases  where  but 
one  type  of  apparatus  is  involved.  These  con- 
stant errors  are  shown  in  the  results  of  the 
measures  of  the  nine,  test  kilometers.  The 
maximum  range  in  the  results  was  20  milli- 
meters (nearly  an  inch),  the  tapes  as  would  be 
expected,  agreeing  among  themselves  more 
often  than  with  the  bars.  The  bars  give  a 
smaller  result  than  the  mean,  ranging  in  the 
kilometer  from  2.1  to  10.3  millimeters.  One  of 
the  100-meter  tapes  shows  a  tendency  to  give 
the  largest  result,  being  above  the  mean  in 
seven  of  the  nine  cases.  The  source  of  these 
constant  errors  is  still  problematic. 

The  total  amount  expended  for  field  expenses 
In  these  operations  was  $7,511.65.  This  in- 
cludes all  items  of  transportation,  freight,  etc., 
beginning  and  ending  in  Washington,  all  ma- 
terial, camp  equipage,  and  pay  and  subsistence 
of  the  entire  party,  except  salaries  of  officers. 
After  adding  the  pay  of  the  officers  and  the 
cost  of  preparing  the  results  for  printing,  in- 
cluding all  computations,  the  total  cost  of  the 
bases  is  $11,074.78,  which  is  about  $1,231  per 
base,  or  $260  per  mile. 


An  Wnusual  Water  Supply  Plant. 


A  Lilquid  Air  Plant  that  was  erected  some 
time  ago  at  Cornell  University  has  been  tested 
by  Messrs.  Frank  Allen  and  William  Ambler, 
and  the  results  are  given  in  the  "Physical  Re- 
view." The'  compressor  is  of  the  four-stage  type, 
and  the  air  is  cooled  as  it  leaves  each  cylinder, 
passing  finally  Into  the  liquefier,  where  a  press- 
ure of  180  atmospheres  is  maintained.  A  30- 
horse-power  motor  supplies  power.  Liquid  air 
begins  to  flow  from  the  nozzle  of  the  liquefier 
within  10  minutes  of  the  start.  The  quantity  of 
air  liquefied  is  about  5  per  cent,  of  the  amount 
passing  through  the  system.  The  performance 
of  the  plant  is  0.28  pound  per  horse-power-hour; 
the  efficiency  of  compressor  and  liqnefler,  2.2 
per  cent. 


The  town  of  Arad,  in  Hungary,  derives  its 
supply  of  water  from  a  gravel  stratum  under- 
lying an  impervious  bed  of  clay.  The  wells  are 
driven  to  a  depth  of  about  135  feet  and  .the 
water  is  raised  by  means  of  an  air  lift.  It  is 
then  filtered  by  means  of  the  Fischer  system  of 
plate  filters,  descriptions  of  which  have  ap- 
peared from  time  to  time  in  The  Engineering 
Record,  passes  into  a  storage  reservoir  and  is 
then  pumped  into  the  town  mains  by  two  triple 
expansion  Worthington  pumps.  Before  final  dis- 
tribution the  water  passes  through  a  large  air 
chamber  to  equalize  the  pressure  in  the  various 
mains.  The  following  description  of  this  plant, 
which  combines  so  many  interesting  and  un- 
usual features,  has  been  taken  mainly  from  an 
account  of  the  worKS  published  in  "Engineer- 
ing" some  time  ago. 

The  wells,  of  which  there  are  two,  9  inches 
in  diameter,  are  about  13o  feet  in  depth,  and 
pass  through  a  layer  of  clay  20  feet  thick,  the 
bottom  of  which  is  about  63  feet  below  the  sur- 
face. Below  that  point  the  material  passed 
through  is  mostly  gravel  and  sand,  with  a  few 
thin  streaks  of  clay.  Each  well  is  capable  of 
delivering  540  imperial  gallons  per  minute,  and 
only  one  is  ordinarily  in  operation  at  a  time, 
as  that  is  found  to  deliver  sufficient  water  for 
the  needs  of  the  town.  The  supply  of  com- 
pressed air  for  raising  the  water  is  carried 
down  the  well  by  means  of  a  wrought  iron  tube. 
The  air  issuing  from  the  bottom  of  this  tube 
through  a  suitably  arranged  connection,  raises 
the  water  through  the  casing  of  the  well  into 
a  small  cast  iron  well  at  the  surface.  The 
compressor  furnishing  air  for  the  lifts  has  com- 
pound steam-jacketed  cylinders,  two  in  number, 
each  being  11  inches  in  diameter,  the  stroke  of 
all  the  cylinders  being  18  inches.  The  exhaust 
steam  from  the  engine  is  carried  to  a  surface 
condenser  fixed  below  the  floor  of  the  engine 
house,  the  circulating  water  required  for  the 
condenser  being  supplied  by  connecting  thereto 
the  pipe  which  conveys  the  water  from  the  cast 
iron  service  well  to  the  filters. 

The  Fischer  filter  plates  were  first  devised 
at  the  city  of  Worms  because  the  capacity  of 
the  sand  filtration  plant  there  had  been  reached 
and  no  further  extensions  could  well  be  made 
along  the  old  lines.  The  engineers  in  charge 
of  the  works,  noting  that  the  actual  work  of 
purification  was  effected  by  the  top  layer  of 
sand,  3  or  4  inches  thick,  set  to  work  to  devise 
a  means  of  supporting  this  filtering  film  in 
a  manner  more  economical  of  space  than  by 
means  of  a  horizontal  bed  of  sand.  Their  studies 
resulted  in  the  production  of  a  hollow  artificial 
stone  block  about  39  inches  square  and  8  inches 
thick,  the  interior  space  being  about  0.8  foot 
wide. 

These  blocks  or  plates  are  made  of  quartz 
sand  carefully  washed  to  free  it  from  clay  or 
earthy  matter  and  then  mixed  with  powdered 
glass.  This  mixture  is  placed  in  suitable  molds 
and  burnt  at  a  temperature  of  from  1,800  to 
2,100  degrees  Fahrenheit.  By  this  means  the 
glass  is  melted  and  binds  the  grains  of  sand 
together  without  filling  the  interstices  to  an 
appreciable  amount. 

In  the  filter  chambers  the  plates  are  placed 
vertically  in  the  water,  thus  giving  a  consider- 
able filtering  surface,  though  occupying  a  small 
area,  and  the  plates  being  hollow,  the  filtered 
water,  which  accumulates  in  the  interior,  is 
removed  by  means  of  pipes  to  the  filtered  water 
reservoir.  The  operation  of  cleaning  is  effected 
in  the  simplest  manner  in  the  case  of  the 
Fischer  plate  filters,  by  reversing  the  direction 
of  the  flow,  thus  allowing  the  filtered  water  to 
percolate  through  the  plates  from  the  inside  to 
the  outside,  which  is  said  to  clean  the  surface 


of  the  plate  in  about  ten  minutes.  An  installa- 
tion on  the  Fischer  system,  it  is  stated,  only 
occupies  one-eighth  of  the  space  required  for  a 
sand  filter  of  equal  filtering  capacity. 

In  the  works  at  Arad  there  are  four  filter 
chambers  with  concrete  walls  and  floors,  each 
27  feet  long  by  10  feet  2  inches  and  12  feet  2 
inches  deep.  They  are  covered  over  with  brick 
and  concrete  arches  similar  to  those  used  for 
the  filtered  water  reservoir.  Each  of  the  cham- 
bers contains  100  filter  plates  placed  on  edge  in 
two  tiers,  each  two  plates  being  connected  at 
the  top  to  the  horizontal  collecting  pipes  run- 
ning lengthwise  of  the  chambers.  In  the  inlet 
chamber  an  overflow  pipe  is  arranged  so  that 
the  level  of  the  unfiltered  water  will  not  exceed 
a  fixed  height.  The  collecting  pipes  for  the  fil- 
tered water  are  connected  in  a  central  valve 
chamber  to  the  force  main  for  the  purpose  of 
cleaning  the  filters.  At  the  other  end  of  the 
valve  chamber  are  the  two  outlets  into  the 
filtered  water  reservoir,  which  is  divided  into 
two  sections  with  a  total  storage  capacity  of 
66,000  imperial   gallons. 

Prom  the  reservoir  the  water  passes  through 
a  12-inch  pipe  into  the  pump  well  sunk  in  the 
basement  of  the  engine  house,  the  pumping  en- 
gine and  the  air  compressors  for  the  air  lift 
being  housed  in  the  same  room.  The  water  is 
pumped  from  the  well  into  the  town  mains,  by 
means  of  two  triple-expansion  Worthington 
pumps,  each  having  six  steam-jacketed  steam 
cylinders  in  three  pairs  of  6,  9  and  16  inches 
diameter  respectively.  The  pumps  are  provided 
with  surface  condenser  and  two  double-acting 
water  plungers  of  10  inches  diameter,  all  hav- 
ing a  uniform  stroke  of  15  inches.  Each  pump 
is  capable  of  delivering  666  imperial  gallons  of 
water  per  minute  against  a  head  of  125  feet. 
From  the  main  pipes  the  water  raised  is  car- 
ried into  and  through  a  large  air  vessel  of 
wrought  iron  20  feet  high  by  5  feet  in  diameter, 
for  the  purpose  of  equalizing  the  pressure  on 
the  town  mains;  and,  as  an  additional  security, 
a  safety  valve  is  attached  to  each'of  the  town 
mains  (in  duplicate)  leading  from  the  air  ves- 
sel. For  the  purpose  of  supplying  steam  for 
the  steam-engine,  the  air  compressors,  and  the 
various  pumps,  two  marine  type  boilers  are 
provided. 

In  connection  with  the  compressed  air  lift  an 
arrangement  for  intermittent  working  is  used 
which  suits  cases  like  that  at  Arad,  where  the 
supply  of  water  flowing  to  the  well  is  not  suffi- 
cient for  constant  working.  Messrs.  Hughes  & 
Lancaster,  of  London,  were  the  engineers  and 
contractors  for  these  works. 


The  Number  of  U.  S.  Patents  issued  during 
190]  was  27,292  and  the  number  that  expired 
was  19,147.  More  patent?  were  issued  to  resi- 
dents of  Connecticut  than  any  other  State,  in 
proportion  to  population,  and  then  followed 
the  District  of  Columbia,  Massachusetts,  New 
.lersey,  Rhode  Island,  and  Colorado.  Of  pat- 
ents granted  to  foreigners,  Germans  received 
the  largest  number. 


An  Unsuspected  I>eak  in  a  large  water  main 
was  detected  in  St.  John,  N.  B.,  last  year  under 
circumstances  which  show  clearly  how  large 
a  waste  of  water  may  occur  and  yet  be  un- 
noticeable  at  the  place  where  it  takes  place. 
In  this  instance  the  water  came  to  the  surface 
400  feet  from  the  cracked  pipe  from  which  it 
escaped,  and  many  pits  had  to  be  dug  before 
the  spot  was  located,  as  the  water  flowed  in  a 
blind  drain  near  the  pipe.  In  mentioning  the 
matter,  Mr.  William  Murdock,  the  city  engineer, 
states  that  a  sheet  of  rubber  packing  was 
placed  over  the  crack,  which  was  2%  feet  long, 
and  covered  by  an  iron  plate,  the  whole  firmly 
held  by  nine  heavy  iron  straps. 
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The    Power    Plant   of   the    Stecher   Lithographic 
Company,  Rochester,  N.  Y. 


The  Stecher  Lithographic  Company  has  re- 
cently completed  a  model  plant  in  Rochester, 
N.  Y.,  facing  the  grounds  of  the  University  of 
Rochester  and  located  in  a  quarter  of  the  city 
that  has  led  the  company  to  pay  considerable 
attention  to  the  appearance  of  both  works  and 
grounds.  The  plant  is  all  under  the  one  roof 
and  consists  of  a  146x225-foot  two-story  mill 
construction  building  with  saw-tooth  roof,  a 
headhouse  containing  the  offices  which  rise 
above  the  saw-tooth  portion  with  a  flat  root, 
and  an  extension  containing  the  power  plant. 
Toward  improving  its  outward  condition,  the 
grounds,  which  are  large  enough  to  allow  for 
future  buildings,  have  been  graded  and  planted 
with  grass,  and  instead  of  a  more  or  less  lofty 
smoke  stack,  forced  draft  is  provided  for  the 
boilers  with  a  short  steel  chimney  extending 
but  a  few  feet  above  the  power-house  roof.  The 
plant  is  equipped  for  the  electric  transmission 
of  power  and  is  warmed  by  the  blower  system. 

A  plan  of  the  basement  of  the  plant  in  the 


with.  It  consists  of  two  rooms,  one  for  the 
boilers  and  auxiliary  apparatus  and  the  other 
principally  for  the  heating  apparatus,  the  elec- 
tric generating  machinery  and  the  switchboard 
being  located  In  the  adjacent  corner  of  the  main 
floor  of  the  factory.  The  boiler  room  contains 
two  200-horse-power  water-tube  boilers  built  by 
the  National  Water-Tube  Boiler  Company,  of 
New  Brunswick,  N.  J.,  and  there  is  space  for 
an  additional  boiler  of  the  same  capacity.  Each 
boiler  is  equipped  with  the  Jones  underfeed 
stoker,  furnished  by  the  Underfeed  Stoker  Com- 
pany of  America,  and  is  operated  under  forced 
draft  for  which  a  Sturtevant  blower  belt  driven 
from  a  Sturtevant  9.78  horse-power  vertical  en- 
gine has  been  installed. 

The  coal  for  the  plant  is  stored  in  a  pit  ex- 
tending underground  from  the  end  of  the  boiler- 
room.  It  is  located  immediately  underneath 
a  railroad  siding  to  the  works  and  coal  is 
dumped  from  the  cars  through  three  covered 
coal  holes.  It  is  built  with  brick  walls  and 
has  an  I-beam  and  brick  arch  roof  supported 
underneath  the  rails  of  the  siding  by  cast-iron 
columns.     It   is  about   6   feet  high   and   has   a 


one  in  the  boiler  room  for  the  third  boiler  and 
the  other  in  the  engine  room  for  the  second 
generating  set. 

The  boiler-feed  pumps  are  located  in  the  boil- 
er room  between  the  boilers  and  the  main  build- 
ing wall,  the  fire  pump  is  located  in  the  fan 
room,  as  stated,  and  all  these,  together  with 
the  forced  draft  fan  engine  and  a  29.6  horse- 
power horizontal  engine  for  driving  the  heating 
system  blower  receive  steam  from  the  main 
header.  The  exhaust  from  this  machinery  and 
from  the  electric  generating  set  is  collected  into 
a  10-inch  main  near  the  feed  pumps,  with  the 
exception  of  that  from  the  Are  pump,  which 
was  most  conveniently  given  an  independent 
free  exit  to  the  atmosphere.  A  grease  separator 
of  the  Austin  type  has  been  inserted  in  the  pipe 
for  the  general  exhaust,  after  which  the  ex- 
haust steam  is  utilized  for  heating  purposes.  It 
first  passes  through  a  vertical  Berryman  feed- 
water  heater,  and  may  then  pass  into  the  heat- 
ing plant  for  the  building  or  into  the  atmos- 
phere through  a  10-inch  exhaust  pipe,  this  fitted 
in  the  usual  way  with  back-pressure  valve  to 
allow  an  escape  of  steam  only  when  its  supply 


BASEMENT  PLAN,  STECHER  LITHOGRAPHIC   COMPANY,  ROCHESTER,   N.    Y. 


accompanying  drawings  shows  the  outline  of 
the  buildings.  The  general  basement  floor  is  a 
few  feet  above  grade  level,  while  the  headhouse 
basement,  which  is  given  up  to  the  men  and 
women  employees,  as  indic-ated,  is  Ijelow  grade. 
The  two  floors  above  in  this  part  of  the  works 
are  occupied  chiefly  by  the  offices  of  the  com- 
pany. The  saw-tooth  roof  is  in  five  sections, 
each  about  29  feet  wide  and  225  feet  long,  with 
the  skylights  facing  in  the  regular  way  toward 
the  north.  There  is  a  large  amount  of  window 
surface  in  the  side  walls,  but  to  allow  as  much 
light  as  possible  to  the  basement,  floor  lights 
are  provided  in  the  first  floor.  The  buildings 
are  equipped  throughout  with  an  automatic 
sprinkler  system  furnished  by  the  General  Fire 
Extinguisher  Company,  of  Providence,  this  sys- 
tem connected  on  the  city  mains  and  arranged 
to  receive  water  also  from  a  fire  pump  installed 
In  the  extension.  Two  Otis  freight  elevators 
electrically  operated  have  been  installed,  one 
serving  the  floors  of  both  the  main  building 
and  the  office  structure. 

A  plan  of  the  powerhouse  is  also  shown  here- 


capacity  of  about  80  tons.  There  are  three 
openings  from  it  into  the  boiler  room,  corre- 
sponding to  the  three  boilers.  The  forced  draft 
fan  is  of  the  double-inlet  type,  with  a  42-inch 
blast  wheel  and  is  designed  to  supply  the  ulti- 
mate installation  of  three  boilers.  Under  pres- 
ent conditions  it  is  run  at  OGS  revolutions  per 
minute.  The  smoke  stack  is  of  steel,  5  feet  in 
diameter  and  at  the  top  is  50  feet  above  the 
boiler  room  floor. 

At  present  but  one  of  the  two  generating  sets 
that  it  is  intended  to  install  is  in  place.  This 
consists  of  a  horizontal  tandem-compound  Mc- 
intosh &  Seymour  engine,  13  and  19x15  inches 
in  cylinder  dimensions  and  a  General  Electric 
multipolar  direct-current  generator  directly  con- 
nected to  it,  rated  at  4.35  amperes  at  230  volts 
and  250  revolutions  per  minute.  Steam  is  gen- 
eiated  at  100  pounds  pressure  and  extra  heavy 
piping  with  peaned  flange  Joints  has  been  pro- 
vided. Each  boiler  has  a  5-inch  connection  to 
a  header  which  is  10  inches  in  diameter.  Its 
area  is  thus  four  times  that  of  each  boiler 
branch  and  it  is  capped  with  two  blank  flanges, 


is  greater  than  its  demand.  This  has  an  ex- 
haust head  on  top  to  catch  condensation. 

The  copdensation  from  the  heating  system, 
and  the  drips  from  the  live-steam  lines,  from 
the  feed-water  heater  and  from  the  exhaust  head 
are  all  conducted  into  an  iron  receiving  tank 
behind  the  boilers,  3  feet  in  diameter  and  6  feet 
long.  To  this  is  also  brought,  when  necessary, 
fresh  water  from  the  city  mains  and  the  boiler 
feed  pumps  draw  from  it,  pumping  through  the 
feed-water  heater  to  the  boilers.  The  tank  is 
provided  with  a  vapor  pipe  which  joins  a  pipe 
carrying  the  discharge  of  the  boiler  safety 
valves  through  the  roof.  The  feed  pumps  are 
installed  in  duplicate  and  are  of  the  Deane  du- 
plex type,  Cx4xG  inches.  A  Metropolitan  in- 
jfitor  has  been  provided  as  a  relay  to  the 
pumps.  The  steam  piping  throughout  is  cov- 
ered with  Keasbey  &  Mattison  asbestos  sec- 
tional covering. 

The  electric  installation  is  controlled  from  a 
black  enameled  slate  switchboard  in  the  en- 
gine room  furnished  by  the  General  Electric 
Company.     The  board  consists  of  two  generator 
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panels,  one  for  the  machine  yet  to  be  installed, 
and  of  two  feeder  panels.  Two  sets  of  bus  bars 
are  provided  for  light  and  power,  and  both  gen- 
erator and  feeder  switches  are  double  throw,  so 
that  circuits  can  be  fed  from  either  set  of 
busses.  E^ch  generator  panel  is  furnished  with 
a  circuit  breaker  and  a  Thomson  ammeter;  the 
bracket  type  of  voltmeter,  fixed  at  one  end  of 
the  board  is  used.  Altogether  250  32-candle- 
power  Incandescent  lamps  and  100  800  to  1,200- 
candle-power  arc  lights  are  supplied.  There 
are  80  motors  all  told,  ranging  from  l^  to  10 
horse-power. 

The  beating  apparatus  is  of  the  blower  type 
of  forced  circulation,  as  stated,  with  the  heat- 
ing medium  all  concentrated  in  the  fan  room. 
Air  is  ordinarily  taken  from  the  first  story  of 
the  building,  or  it  may  be  taken  from  out  of 
doors,  or  partly  from  the  building  and  partly 
from  outside,  the  air  being  drawn  down  a  shaft 
to  a  fan  room.  Two  dampers  linked  together 
and  operated  by  a  pull  chain  in  the  fan  room 


furnished  with  a  "damper  controlled  by  a  John- 
son thermostat  placed  in  the  plenum  chamber 
beyond  the  heater.  The  main  heater  consists 
of  10  four-row,  cast-iron  base,  pipe  coils  of  the 
same  size  as  the  tempering  coils,  the  heater 
coils  being  arranged  two  across  the  width  of  the 
air  passage  and  five  deep.  The  steam  supply  to 
each  group  of  five  heaters  is  distributed  from  a 
vertical  drum  in  the  steam  supply  pipe,  and 
the  tempering  coils  are  similarly  supplied  from 
one  drum  located  near  both  coils  and  supply- 
ing two  steam  connections  to  each.  In  the  two 
groups  of  tempering  coils  there  are  about  3,744 
lineal  feet  of  pipe  and  in  the  main  heater  14,- 
515  feet,  and  the  whole  steam  heating  appara- 
tus is  calculated  to  raise  the  temperature  of  the 
air  supply  to  a  maximum  of  150  degrees  in 
zero  weather. 

The  accompanying  basement  plan  shows  in 
dotted  line  the  approximate  run  of  the  under- 
ground air  duct,  which  is  constructed  of  brick 
on  a  concrete  bottom.     Assuming  that  the  blow- 


i 


-t---r--=-----t 

Cool         'tio^       \)pfa'- 

l}------'----------P-------"-------4---- 


i 


?:  v^  • 


ll    Cool  Openings.,; 


'''/y^/. '//, 


2E 


ir- 

h        ; 

%  i       Fuhir^  I 
J$  .     Boila-  , 

i\     ' 

1 


Boiler     R&om 


i  I-- 


r 

A- 


10' 


Baler 

'r 
t. 

3mol<o 
5lack 


'1  /!   // 


10" 


Blov^j©r   Room.  ]  fi 


-Trap 


Grease.  Exiracfor. 


-+- 


I 

I 


'-T^ 


Li- 

I 


% 


Kzy. 

Steam. 

Exhaust 

WainK 

Return. 


tnotn^ 


#////J^Jm^yy///y////y/y^^^^^ 


o 

u 


8'     12'    \<o' 


Scale 


TMt  ENGWEiniHci  aECOHQ 


The  Power  and  Heating  Plant. 


control  the  inflow  of  air,  one  damper  mounted 
in  the  outside  air  inlet  and  the  other  in  the 
building  air  inlet.  At  the  bottom  of  the  shaft 
the  air  passes  through  tempering  coils,  placed 
as  indicated,  and  enters  the  fan  room.  It  is 
then  taken  by  the  blower  and  discharged  all  or 
in  part  through  the  main  heater  and  thence  by 
underground  ducts  to  flues  distributed  along 
the  outside  walls  and  delivering  by  vertical 
flues  to  the  different  outlets. 

There  are  two  groups  of  tempering  coils, 
each  group  consisting  of  two  sections  of  the 
usual  1-inch  pipe  coil  with  cast-iron  base,  one 
section  of  four  pipes  width  and  the  other  of 
two.  E^ach  section  is  82  inches  wide  and  8  feet 
8  inches  high.  The  fan  is  a  three-quarter  hous- 
ing centrifugal  blower,  with  blast  wheel  11  feet 
In  diameter,  and  is  direct  driven  from  a  10x12- 
inch  horizontal  steam  engine.  Immediately  be- 
yond the  fan  is  the  main  heater,  which  is  pro- 
vided with  a  by-pass  underneath,  the  by-pass 


er  under  operation  at  a  speed  of  150  revolu- 
tions per  minute  delivers  80,000  cubic  feet  of 
air,  it  will  be  found  that  the  velocity  of  the 
air  flow  through  the  ducts,  allowing  for  expan- 
sion of  the  air  due  to  heating  in  the  main 
heater,  is  about  2,000  feet  per  minute.  Simi- 
larly, the  velocity  of  the  air  through  the  verti- 
cal flues  varies  from  1,000  to  perhaps  1,500  feet, 
with  an  average  of  1,250  feet  per  minute.  A  de- 
tail drawing  herewith  shows  the  construction  of 
the  flues  which  are  capped  with  three  outlets 
in  each  case,  two  circular  jn  cross-section  and 
discharging  in  opposite  directions  across  the 
adjacent  windows,  and  the  other  wide  and  nar- 
row and  pointing  toward  the  interior.  The 
latter  is  fitted  with  the  Shumaker  distributing 
damper,  which  is  a  sort  of  bonnet  hinged  at 
the  flue  top  and  controlled  by  a  handle  pointing 
downward  from  it,  to  cover  such  a  portion  of 
the  long  and  narrow  outlet  as  desired.  The  cir- 
cular openings  are  not  provided  with  any  gate 


and  the  office  of  the  air  issuing  from  them  is 
to  offset  the  cooling  action  of  the  windows  and 
afford  a  positive  air  circulation  from  the 
walls  toward  the  interior.  The  total  area  of 
the  three  outlets  to  each  flue  is  equivalent  to 
that  of  the  flue  itself,  so  that  the  average  veloc 
ity  of  the  air  issuing  from  them  is  1,250  feet  per 
minute.  In  the  basement  the  outlets  are  9  feet 
above  the  floor;  in  the  first  story,  from  8  to  12 
feet.  The  flues  are  all  4  inches  deep  and  are 
varied  in  size  by  changes  of  the  width.  As 
indicated,  the  headhouse  or  office  building  is 
also  connected  to  the  system,  partly  by  flues 
supplied  from  the  underground  ducts  and  part- 
ly from  overhead  circular  ducts  in  the  ba.se- 
ment,  these  ducts  starting  from  the  plenum 
chamber  and  having  a  connection  with  the  tem- 
pered air  space  between  blower  and  heater,  with 
Johnson  dampers  for  mixing  the  heated  and 
tempered  air  under  the  control  of  independent 
thermostats.  Vent  outlets  are  provided  for 
the  office  structure,  the  air  escaping  by  flues  to 
the  atmosphere.  The  air  from  the  works  proper 
is  taken,  as  stated,  down  the  fresh-air  shaft  to 
be  reheated  and  recirculated. 

The  architect  for  the  plant  was  Mr.  Leon 
Stern,  of  Rochester,  N.  Y.  The  general  coii- 
tractor  for  mason  work  was  A.  Friederich  & 
Sons  Company;  for  carpenter  work  Messrs. 
John  Luther  &  Son;  for  the  steam  piping, 
Messrs.  Howe  &  Bassett,  all  of  Rochester. 


Waste  Gases  from  the  blast  furnaces  of  the 
Union  Steel  Company  will  be  used  under  the 
boilers  of  the  power  plant  of  the  company's 
new  mills.  The'  power  plant  will  furnish  alter- 
nating current  to  the  works,  where  five  West- 
inghouse  rotary  converters  will  be  installed. 
The  electric  plant  includes  an  800-kilowatt  di- 
rect-current and  two  800-kilowatt  alternating- 
current  Westinghouse  generators. 


The  Influence  of  Capacity  in  Electric  Trans- 
mission of  power  is  well  realized  when  its  ma.;;- 
nltude  in  large  plants  is  expressed  in  figures. 
In  a  recent  paper  read  before  the  Massachusetts 
Institute  of  Technology  and  printed  in  the 
"Technology  Quarterly,"  on  "Success  in  Long- 
Distance  Power  Transmission,"  Dr.  F.  A.  C. 
Perrine  referred  to  its  importance  in  connec- 
tion with  the  plants  of  the  Standard  Electric 
Company,  and  of  the  Bay  Counties  Power  Com- 
pany, in  California,  where  transmission  of  ap 
proximately  150  miles  is  undertaken  at  50,000 
volts  and  60  cycles  per  second.  In  these  cases 
the  charging  current  is  approximately  40  am- 
peres, or,  in  other  words,  the  line  requires  the 
full  capacity  of  a  2,000-kilowatt  machine  for 
charging  it  as  a  condenser.  The  complete  neu- 
tralization of  this  capacity  effect,  he  finds, 
would  require  the  continuous  working  of  some- 
thing in  excess  of  5,000  kilowatts  of  induction 
motors  with  average  normal  power  factors.  The 
power  house  is  practically  unable  to  have  much 
knowledge  of  the  loads  actually  applied  on  the 
lines,  except  by  observing  the  wattmeters  or 
the  wheel  nozzles,  as  the  current  from  no  load 
to  a  load  of  several  thousand  kilowatts  remains 
practically  constant.  As  there  are  many 
branching  lines  supplied  from  the  system,  the 
dynamos  are  operated  with  constant  electro- 
motive force  and  the  regulation  of  the  long 
lines  is  affected  by  the  capacity,  which  influ- 
ences everything  from  the  step-up  transformers 
to  the  last  motor.  To  overcome  troubles  due 
to  this  source,  the  Bay  Counties  Power  Com- 
pany has  arranged  to  place  upon  its  lines  im- 
pedance coils  capable  of  practically  neutraliz- 
ing the  entire  capacity  of  its  long  lines.  With 
the  capacity  of  the  line  neutralized.  Dr.  Perrine 
advocates  keeping  the  load  as  nearly  non-induc- 
tive as  possible  by  continuous  care  in  the  bal- 
ance of  synchronous  against  induction  motors. 


Sei'i'. 


27,  igo2. 
Complicated  Underpinning. 


The  new  steel  building  tor  the  Bank  of  the 
State  of  New  YorU  occupies  a  lot  about  100  feet 
square  on  Exchange  Place,  between  William 
and  Broad  Streets,  New  York,  and  will  rise  to 
a  height  of  about  240  feet  above  the  curb.  Un- 
like some  of  the  very  tall  office  buildings  in  the 
same  district,  its  lower  stories  do  not  extend  to 
a  great  deptli  below  the  curb,  and  the  cellar 
floor  will  be  only  about  21  feet  below  grade, 
but  the  foundations  have  been  carried  to  a 
much  greater  depth  and  the  work  on  them  has 
involved  some  difficult  and  delicate  operations  in 
underpinning  the  adjacent  walls  of  the  neigh- 
boring high  buildings.  The  soil  and  general  con- 
ditions here  are  similar  to  those  where  other 
tall  steel  buildings  have  been  erected  in  this 
vicinity,  as  the  Corn  Exchange  Bank,  the  Blair 
Building,  the  Stock  Exchange,  the  Hanover 
Bank  and  others  which  have  been  recently  il- 
lustrated in  the  Engineering  Record,  but  some 
restrictions  were  involved  which  made  it  neces- 
sary to  introduce  special  features  in  the  auxil- 
iary work  which  will  be  here  described. 

The  soil  consists  of  earth  and  fine  sand  with 
a  little  gravel  to  a  depth  of  about  30  feet,  then 
about  G  feet  of  clay  in  thin  layers,  then  4  feet 
of  hard  pan  and  then  rock.  Mean  high  tide 
level  is  about  15  feet  below  the  curb  and  the 
ground  water  level  corresponds  approximately 
with  it.  Below  that  plane  the  saturated  soil 
becomes  quicksand  which  is  slippery  with  mica 
and  sticky  in  places  with  clay.  All  the  founda- 
tions are  concrete  piers  sunk  in  pneumatic 
caissons  to  rock,  and  those  adjacent  to  the  lot 
lines  have  rectangular  cross-sections  about  7 
feet  wide  and  14  feet  long  with  only  2  or  3 
inches  clearance  between  their  long  sides,  and 
the  walls  of  the  next  buildings,  which  were  of 
ordinary  brickwork  with  concrete  footings  in 
the  sand  about  8  feet  below  the  curb.  There 
was  no- cellar  under  the  old  building  which  for- 
merly occupied  the  site  of  the  bank  building 
and  the  3-foot  excavation  there  was  increased 
to  6  or  7  feet  after  the -old  buildings  were  razed. 
Then  the  caissons  were  sunk,  and  after  the 
(ompletion  of  the  foundation  piers  inside 
them  the  cellar  excavation  will  be  carried  to  a 
depth  of  21%  feet  in  the  center  and  to  18  feet 
around  the  edges  of  the  lot. 

The  foundation  piers  along  the  lot  lines  are 
set  with  only  a  few  feet  clearance  between  their 
ends  so  that  they  form  a  retaining  wall  with 
short  gaps  and  will  serve  to  prevent  much  cav- 
ing in  of  the  sides,  when  the  cellar  excavation 
is  made  below  the  footings  of  the  old  walls. 
The  sinking  of  the  caissons,  however,  in  such 
loose  soil  was  considered  sure  to  produce  some 
settlement,  which  was  estimated  at  2  inches  at 
the  lot  lines,  and  would  be  likely  to  cause  sonif 
(low  of  material  from  under  the  shallow  foot- 
ings, both  results  being  inadmissible  for  the 
integrity  of  the  tall  buildings.  It  was,  there- 
fore, determined  to  support  them  so  that  they 
could  be  continually  raised  to  compensate  for 
any  settlement  while  the  caissons  were  being 
sunk,  and  to  permanently  underpin  them  after- 
wards with  new  footings  carried  down  approxi- 
mately to  the  level  of  the  new  cellar  floor.  This 
plan  was  complicated  by  the  necessity  of  leav- 
ing a  large  space  in  front  of  the  wails  and  next 
to  them,  clear  for  the  sinking  of  the  caissons. 
It  became  necessary  to  devise  special  tempo- 
rary supports  for  the  wall  and  to  change  its 
bearing  four  times  while  different  supports 
were  successively  introduced  and  withdrawn. 

The  office  building  on  the  east  side  of  the 
bank,  at  No.  44  Exchange  Place,  has  a  6-story 
wall  about  20  inches  thick  at  the  base,  35  feet 
long  and  90  feet  high  above  the  street  which 
was  estimated  to  weigh  about  12  tons  per  lineal 
foot.     The  face  of  the  wall  was  braced  by  two 
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sets  of  12xl2-inch  inclined  shores,  A  and  B,  set 
on  jackscrews,  and  a  5-foot  panel  in  the  middle 
where  the  thickness  was  reduced  to  4  inches 
was  strengthened  by  special  planks  and  braces 
as  shown  in  the  front  elevation.  The  front  and 
rear  walls  were  weakened  by  vertical  lines  of 
doors  and  windows  near  the  corners.  .  The  cor- 
ners were  supported  on  diagonal  needle  beams 
and  the  front  wall  was  braced  by  three  shores 
from  the  street  inclined  at  different  angles. 
The  rear  wall  was  cracked  through  vertically 
between    windows   from   the    foundation   up   to 
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side  the  wall,  which  rested  on  two  groups  of 
long  transverse  needle  girders  about  18i^  feet 
apart  between  centers  of  groups,  and  on  tempo- 
rary intermediate  blocking  which  is  not  shown 
in  the  drawings.  The  needle  girders  were 
double  tiers  of  15-inch  60-pound  I-beams  28  feet 
long,  sixteen  in  one  set  and  twelve  in  the  other, 
the  latter  being  separated  into  two  groups,  one 
outside  and  the  other  inside  the  rear  walls. 

Steel  packing  plates  were  placed  between  the 
two  tiers  so  as  to  reduce  the  clear  span  of  14 
feet  of  the  beams  in  the  lower  tier  to  10  feet 
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the  roof,  and  was  additionally  braced  by  a  hori- 
zontal strut  to  an  adjacent  building  and  by  a 
short  inclined  shore  in  its  plane,  set  in  a  lower 
door  opening  as  indicated  by  dotted  lines  in  the 
plan. 

A  horizontal  row  of  holes  3  or  4  feet  apart 
on  centers  were  alternately  cut  through  the 
lower  part  of  the  wall  and  through  them  12x12- 
inch  needle  beams  6  feet  long  were  inserted  and 
supported  on  special  20-ton  jackscrews.  The 
jackscrews  were  seated  on  a  pair  of  12xl2-inch 
longitudinal   timbers,  one  inside  and   one  out- 


for  the  beams  in  the  upper  tier.  The 
groups  of  needle  girders  were  located  so 
as  to  lie  between  the  wall  caissons  and  just 
clear  them  and  projected  several  feet  beyond 
the  inner  faces  of  the  caissons  in  the  bank  lot 
where  they  were  supported  on  ordinary  timber 
cribbing,  also  clear  of  the  caisson  locations. 
These  are  marked  permanent  cribs  on  the  draw- 
ing because  they  remained  in  service  until  after 
the  underpinning  was  completed  while  the 
other  cribs,  marked  temporary,  were  removed 
before  the  caissons  were  set.  The  opposite  ends 
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of  the  needle  girders  were  carried  on  longitu- 
dinal sills  which  distributed  their  loads  on  the 
concrete  cellar  floor  far  enough  from  the  fai-e 
of  the  excavation  to  be  considered  out  of  dan- 
ger of  caving  in.  One  needle  beam  was  insert- 
ed in  an  arched  opening  where  it  was  not  nec- 
essary to  cut  through  the  brick  wall  and  short 
blocking  was  put  on  top  of  it  to  support  a  hori- 
zontal longitudinal  timber  about  4  feet  long  in 
the  plane  of  the  wall,  which  had  its  ends  nearly 
in  contact  with  the  intrados  of  the  arch  and 
formed  a  chord  to  its  curve.  The  segmental 
space  between  the  beam  and  the  arch  was 
packed  full  of  thin  shingles  driven  in  tight  so 
as  to  distribute  the  load  of  the  beam  uniformly 
across  nearly  the  full  span  of  the  arch. 

Several  level  blocks,  marked  L  L  L  in  the 
elevation,  were  accurately  set  with  tlieir  lower 
edges  in  the  same  horizontal  plane,  and  nailed 
to  the  face  of  the  wall  about  5  feet  above  the 
curb,  for  reference  points.  A  leveling  instru- 
ment was  set  up  and  their  elevation  taken  from 
(he  permanent  bench  mark  which  had  been  es- 
tablished across  the  street  and  the  jackscrews 
under  the /needle  beams  were  operated  to  raise 
the  wall  %  inch  as  determined  by  the  instru- 
ment Then  the  brickwork  between  the  needle 
beams  was  removed  sufficiently  to  allow  a  row 
of  5-ton  jackscrews  to  be  set  on  top  of  the  lower 
part  of  the  wall  and  temporarily  support  it  be- 
tween the  needle  beams,  as  shown  in  the  front 


of  needle  girders.  The  two  24-inch  I-beams  were 
then  carrying  in  the  middle,  a  load  of  about  180 
tous  uniformly  distributed  over  a  clear  span  of 
U)  feet  and  at  the  street  end  a  load  of  about 
72  tons  on  the  cantilever  of  about  6  feet  clear 
overhang.  Besides  this  they  carried  about  108 
tons  directly  above  their  supports  on  the  needle 
girders  which  did  not  produce  flexure.  Levels 
were  frequently  taken  on  the  wall  marks  and 
the  jackscrews  were  operated  if  necessary  to 
maintain  the  level  of  the  wall. 

The  old  footing  was  removed  and  the  caisson 
was  sunk  to  rock  with  a  load  of  about  300  tons 


building  caused  some  settlement  of  the  new 
footing  and  the  jackscrews  were  operated  to 
compensate  for  it  and  the  work  was  allowed  10 
remain  several  weeks,  after  which  the  screws " 
were  gradually  taken  out,  one  by  one.  and  the 
spaces  they  had  occupied  were  filled  by  new 
brickwork  completing  the  walls.  This  method 
not  only  compensated  for  the  compression  of 
the  earth  under  the  footing,  but  for  that  which 
takes  place  in  the  masonry  itself  when  fresh 
brickwork  is  heavily  loaded.  That  the  latter  is 
not  negligible  when  important  walls  are  very 
heavily  loaded  is  shown  by  the  records  of  simi- 
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elevation.  These  jackscrews  and  those  under 
the  needlebeams  are  indicated  by  full  circles  in 
the  plan. 

A  pair  of  24-inch  100-pound  I-beams  30  feet 
long  were  successively  introduced  between  the 
front  row  of  jackscrews  and  the  wall,  under  the 
needle  beams  and  slid  across  on  the  needle  gir- 
ders until  they  were  side  by  side  under  the  cen- 
ter of  the  wall.  The  middle  row  of  jackscrews 
were  removed  to  admit  these  wall  girders  and 
were  immediately  replaced  on  top  of  them,  and 
those  under  the  needle  beams  were  removed. 
The  whole  weight  of  the  wall  was  thus  carried 
by  the  24-inch  I-beams  and  the  needle  beams 
and  their  sills  and  the  temporary  cribs  were  re- 
moved and  left  the  site  clear  for  the  caissons 
to  be  set  close  to  the  wall  between  the  groups 


without  causing  any  injury  or  displacement  to 
the  wall  or  disturbing  the  operation  of  the  ele- 
vator machinery  and  other  mechanical  plant 
installed  in  the  building.  After  the  caisson 
work  was  completed  a  trench  was  dug  along- 
side and  the  new  footing  and  lower  part  of  the 
wall  was  built  in  it.  The  longitudinal  sills  and 
short  needle  beams  were  replaced  and  the 
weight  of  the  wall  was  transferred  to  them,  re- 
leasing the  wall  girders  which  were  removed 
and  allowing  the  lower  part  of  the  brick  wall  to 
be  built  on  the  new  footing.  A  row  of  jack- 
screws  were  inserted  between  the  top  of  this 
wall  and  the  foot  of  the  old  wall  and  were 
screwed  up  to  bring  all  the  load  on  the  new  foot- 
ing and  release  the  needle  beams  which  were 
then  permanently  removed.    The  weight  of  the 


lar  work  recently  executed  under  the  same  su- 
pervision and  by  the  same  contractors. 

In  the  underpinning  of  the  Decker  Building, 
which  was  described  in  the  Engineering  Record 
of  May  10,  a  section  of  wall  9  feet  high,  20  ffeet 
long,  3  feet  thick  on  top  and  4  feet  thick  at  the 
bottom  was  seated  on  a  concrete  base  5  feet 
wide  and  2%  feet  high  which  was  built  on  the 
solid  rock.  This  wall  was  built  of  selected  hard 
brick  laid  up  with  thin  joints  of  Portland  ce- 
ment mortar,  and  when  it  was  seven  days  old 
the  full  load  of  400  tons  which  it  was  estimated 
to  carry  from  the  upper  part  of  the  old  wall 
and  floors  was  concentrated  on  a  buttress  which 
formed  an  enlargement  in  the  center  of  the 
wall.  The  buttress  was  7  feet  long  and  had  a 
constant  thickness  of  4   feet,  top  and  bottom. 
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The  load  was  uniformly  distributed  on  it  and 
caused  a  compression  of  3/16-inch,  accurately 
measured  and  checked. 

In  the  rear  of  No.  44  Exchange  Place  there  is 
a  small  building  with  a  brick  wall  about  12 
feet  high  facing  on  the  line  of  the  bank  lot.  A 
caisson  was  to  be  sunk  directly  in  front  of  it 
and  to  support  it  without  having  cribs  or  sills 
_to  interfere  with  the  caisson  a  needle  beam  was 
put  under  the  footing  close  to  the  side  wall  and 
the  outer  end  of  it  was  suspended  from  a  12x12- 
inch  cantilever  resting  on  and  anchored  to  the 
needle  girders  under  the  large  building.  The 
cantilever  had  an  overhang  3  or  4  feet  long 
and  was  loaded  and  anchored  with  pairs  of 
2-inch  steel  rods  with  nuts  bearing  on  4x2-inch 
steel  saddle  plates  placed  transversely  and  di- 
agonally across  the  beams  and  having  their 
ends  punched  and  spread  hot  so  that  there  was 
no  loss  of  metal  in  making  the  holes  for  the 
vertical  rods. 

The  underpinning  was  done  by  the  George  A. 
Fuller  Company,  who  are  the  general  contrac- 


Needle  Beam  suspended  frotn  Contilevw  on  Needle  Girders. 

lors  for  the  Bank  of  the  State  of  New  York 
Building.  Mr.  A.  E.  Riendeau  planned  and  ex- 
ecuted the  underpinning. 


Experiments  With  Wet,  Medium  and   Dry 
Concrete. 


Some  large  blocks  of  concrete  were  made  in 
January,  1901,  under  the  direction  of  Mr.  W.  H. 
Parkhurst.  M.  Am.  Soo.  C.  E..  for  the  purpose 
of  determining  the  effect  of  using  different 
amounts  of  water  in  mixing  on  the  character 
of  the  resulting  material.  The  concrete  was 
mixed  by  hand  on  a  plank  platform  adjacent  to 
the  molds,  the  ingredients  being  measured  in 
a  box  holding  4.42  cubic  feet  when  full,  and  the 
quantities  checked  after  measuring  by  weigh- 
ing them.  The  water  was  also  measured  and 
weighed.  The  details  and  results  of  the  experi- 
ment were  described  by  Mr.  Parkhurst  in  a 
paper  before  the  Western  Society  of  Engineers, 
from  which  the  following  notes  have  been 
taken;  the  full  paper  and  discussion  was  print- 
ed in  the  Society's  "Journal"  for  June,  1902. 

The  accompanying  table  gives  the  general 
data  concerning  the  three  blocks.  In  the  case 
of  the  dry  block,  the  endeavor  was  to  employ 
enough  water  to  make  a  mealy  concrete  but 
not  to  flush  it.  No  amount  of  ramming  the 
thin  layers  would  bring  water  to  the  surface. 
With  the  wet  concrete  men  could  not  stand  on 
the  material  to  ram  it;  the  mass  quaked  easily, 
and  the  mortar  clung  to  the  tamping  iron.  In 
the  case  of  the  medium  block,  there  was 
enough  water  so  that  the  top  of  each  layer  war 
flushed  by  the  tamping,  but  there  was  no  quak- 


ing, and  the  mass  was  always  hard.  The  top 
surface  had  enough  free  water  on  it  to  spatter 
when  the  tamping  was  finished.  The  blocks 
were  left  exposed  to  the  sun,  rain  and  snow 
for  several  months  and  then  drilled  and  broken 
by  plug  and  feather.  Dragon  Portland  cement 
was  used.  The  sand  and  gravel  were  obtained 
by  a  washing  plant  from  the  Fox  River,  and 
the  crushed  stone  was  of  "medium"   size. 

Data  of  Concrete  Test  Illocks. 

Block.  Dry.  Medium.  Wet. 

Port,   cement,  cu.   ft 4.42  4.42  4.42 

Port,   cement,   lbs 392  382  382 

•Sand,    cu.   ft 8.84  8.84  8.84 

Sand,  lbs 908  895  908 

(iravel,  eu.  ft 11.05  11.05  11.U5 

(Jiavel,    lbs 1,104  1,078  1,059 

Crushed  stone,   cu.   ft...  11.05  11.05  11.05 

Crushed  stone,  lbs 939  915  919 

Water,   cu.   ft 1.81  2.05  3.35 

Water,   lbs 113  16«  209 

Vol.  concrete,  cu.  ft 25.31  22.09  22.97 

Weight  per  cu.  ft.,  lbs.  .  138.2  151.5  151.4 
Loss    of    weight    per   cu. 

ft.  during  10  mos.,  lbs.  1.7  4.5  5.9 

In  mixing  the  concrete,  the  sand  and  cement 
were  made  into  a  mortar  on  which  the 
crushed  stone  and  gravel  were  spread.  The 
materials  were  turned  over  several  times  by 
shovels  and  then  placed  in  the  molds,  where 
they  were  tamped  in  layers  6  inches  thick.  The 
dry  mixture  was  placed  in  its  box  in  25  min- 
utes, the  medium  in  21  minutes  and  the  wet  in 
23  minutes.  The  dry  concrete  required  and 
received  the  most  tamping;  the  wet  concrete 
required  nearly  as  much  time  to  be  placed  in 
the  mold  because  so  little  could  be  handled  on 
the  shovel.  After  the  blocks  were  finished  the 
surplus  water  on  those  of  medium  and  wet 
concrete  froze;  this  freezing  was  of  short 
duration. 

The  blocks  stood  for  about  four  months  ex- 
posed to  the  weather  before  they  were  weighed 
again.  As  there  was  not  enough  water  used 
in  making  the  dry  blocks  to  permit  a  finish 
on  the  sides  or  top,  the  surface  could  be  easily 
abraded.  The  gravel  and  stone  came  away 
from  the  mass  quite  easily,  and  the  block  could 
not  be  handled  to  weigh  it  without  crumbling 
the  edges  and  top  surface.  At  the  end  of  the 
four  months  all  the  blocks  were  found  to  have 
lost  in  weight,  but  the  loss  of  the  dry  block  was 
not  due  wholly  to  the  same  causes  as  that  of 
the  others,  owing  to  this  abrasion.  The  loss 
at  the  end  of  ten  months  is  given  in  the  table. 
After  the  blocks  were  split,  the  texture  of 
those  of  medium  and  wet  concrete  was  excel- 
lent, while  that  of  the  dry  concrete  was  poor 
and  not  well  compacted. 

The  conclusions  drawn  by  Mr.  Parkhurst 
from  his  experiments  are  as  follows:  First, 
a  medium  concrete,  or  one  that  has  not  enough 
surplus  water  to  produce  quaking  while  hav- 
ing enough  to  permit  easy  and  thorough  ram- 
ming, is  most  desirable.  The  specification 
that  the  concrete  shall  not  quake  in  the  barrow 
nor  while  handling,  but  that  it  may  be  wet 
enough  to  quake  when  heavily  rammed,  would 
seem  about  right  for  regulating  the  amount  of 
water  to  be  used.  Second,  it  is  probably  safer 
to  have  an  excess  than  to  permit  a  deficiency 
of  water.  Above  all,  however,  it  is  of  the  ut- 
most importance  that  the  concrete  shall  be 
consolidated  thoroughly   by   ramming. 

In  the  discussion  following  the  presentation 
of  the  paper  Mr.  Finley  called  attention  to 
another  discussion  of  concrete  before  the  So- 
ciety in  1896.  when  Mr.  Alfred  Noble  sum- 
marized his  opinion  as  follows:  "It  thus  ap- 
pears that  while  there  is  cpnsiderable  diversity 
of  opinion  as  to  the  exact  degree  of  wetness 
concrete  should  have,  none  of  the  engineers 
quoted  advise  such  dry  mixtures  as  are  com- 
monly required  here.  The  writer  believes  that 
a  more  homogeneous,  a  denser,  and  stronger 
material  will  be  obtained  if  the  concrete  is  made 
so  wet  that  the  mass  will  quake  after  ramming; 


and,  furthermore,  that  where  concrete  is  to 
be  placed  in  contracted  spaces,  as  between 
timbers,  it  may  be  with  advantage  made  still 
wetter,  so  that  it  can  be  pushed  into  place  with 
the  shovel,  and,  by  treading,  filling  all  the 
spaces  solidly,  with  no  important  diminution 
of  strength  at  any  point,  but  stronger  as  a 
whole."  In  commenting  on  this  opinion,  Mr. 
Parkhurst  approved  Mr.  Noble's  suggestion  of 
using  wet  concrete,  well  rammed,  in  contract- 
ed spaces.  If  this  plan  is  followed  a  very 
much  better  material  is  obtained,  in  his  opin- 
ion, than  where  dry  concrete  Is  used,  which 
will  contain  many  voids. 

Some  experiences  with  concrete  mentioned 
by  Mr.  Parkhurst  are  also  of  interest.  In  one 
case  certain  columns  resting  on  pile  founda- 
tions were  constructed  under  the  head-house 
of  a  railroad  station.  To  protect  them  con-  . 
Crete  walls  were  built  connecting  one  column 
with  the  adjacent  one  between  tracks,  the 
walls  being  4%  to  5  feet  above  ground  and 
extending  2  to  3  feet  below  the  surface.  As 
they  were  built  simply  for  protection,  little  at- 
tention was  paid  to  the  foundation.  The 
ground  had  been  solid  3  or  4  years  bef«re, 
but  was  all  dug  up  when  the  building  was  con- 
structed and  had  not  been  thoroughly  compact- 
ed afterward.  Crushed  granite  and  limestone 
were  used,  with  no  sand  at  all  in  some  cases, 
and  a  layer  of  mortar  was  placed  over  the  walls 
as  soon  as  possible  after  the  molds  were  re- 
moved and  before  the  concrete  had  set.  The 
walls  developed  long,  irregular,  vertical  cracks 
in  many  places,  which  were  evidently  due  to 
bad  foundations  and  not  to  internal  stresses. 
They  were  cut  to  pieces  in  places,  and  the  in- 
terior was  in  excellent  condition;  in  all  such 
cases  where  wet  concrete  was  used  the  ma- 
terial  was   found  to  be  very   well  compacted. 

In  using  concrete  in  walls  Mr.  Parkhurst 
suggests  placing  the  expansion  joints  from 
20  to  30  feet  apart.  In  one  wall  on  the  Illinois 
Central  road  there  are  three  concrete  sections, 
making  together  a  length  of  100  feet,  with 
pilasters  every  33  feet.  An  artificial  joint  w^as 
made  adjacent  to  each  pilaster  by  putting  a 
septum  in  the  mold  and  building  up  to  It, 
then  taking  it  away  and  building  the  next  sec- 
tion, and  repeating  the  process  again.  The 
wall  was  built  while  the  temperature  was  50 
to  60  degrees.  The  temperature  sometimes 
falls  to  20  degrees  below  zero,  and  in  such 
extreme  weather  the  joints  open  fully  1/16 
inch.    No  cracks  had  been  observed  elsewhere. 


The  Association  of  Railway  Superintendents 
of  Bridges  and  Buildings  will  hold  its  twelfth 
annual  convention  at  the  West  Hotel,  Minne- 
apolis, on  October  21,  22  and  23.  Committee 
reports  will  be  presented  on  auxiliary  coaling 
stations,  roof  coverings  for  railway  buildings, 
mail  cranes,  the  protection  of  overhead  struc- 
tures from  locomotive  gases,  bed  plates  and 
the  use  of  concrete  for  their  bases,  railway 
pile-drivers,  roundhouse  pits,  and  materials  for 
the  wearing  surface  of  highway  bridge  floors. 
After  the  convention  there  will  be  an  excursion 
to    Duluth   and   the    Missabe   Range  mines. 


The  Many  Complaints  of  slippery  asphalt 
pavements  in  Brooklyn  after  light  snow  storms 
followed  by  mild  weather  have  led  Mr.  Nelson 
P.  Lewis  to  recommend  paving  a  system  of  con- 
necting streets  with  material  giving  the  horses 
a  good  footing  at  all  times.  "Although  peti- 
tions are  constantly  received  for  repaying  with 
asphalt,"  he  says,  "certain  streets  should  be 
set  aside  for  repaving  with  granite  or  other 
non-slippery  material,  and  while  it  may  take 
some  years  to  carry  out  such  a  plan,  it  should 
be  made  and  adhered  to  in  deciding  on  repav- 
ing for  the  future." 
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Sanitary  Progress. 
An  address  by  Sir  .\lezaDder  K.  Binnle.  M.  last.  C.  G.. 
President   of   the   Section   of   Engineering   and   Archi- 
tecture of   the    Manchester   Sanitary   Congress. 


Looking  back  at  the  advances  in  sanitary 
science  which  I  have  witnessed  during  the 
iwst  forty  years  of  my  profeMional  life,  I  must 
(ongratuiate  the  Sanitary  Institute  on  the  great 
success  whii'h  has  followed  their  endeavors  in 
promoting  the  health  and  happiness  of  the 
people  of  this  country.  Compared  with  forty 
years  ago.  the  cleanliness  and  sanitation  of  our 
large  towns  has  wonderfully  improved;  but  not 
only  is  this  the  case,  for  there  has  grown  up  in 
the  public  mind  during  that  period  a  conviction 
that  It  is  only  by  the  rigid  enforcement  of 
inoper  sanitary  regulations  that  the  public 
health  can  be  preserved.  Much  has  been  learnt 
and  many  theories  have  disappeared  as  in- 
creased experience  led  us  to  look  at  the  subject 
from  a  practical  rather  than  a  theoretical  point 
of  view,  and  the  main  directions  in  which  ad- 
vances have  been  made  are  by  endeavoring  to 
conform  to  the  great  laws  of  nature  which  gov- 
ern the  removal  of  dead  organic  matter  and 
the  preservation  in  a  state  of  purity  of  the  air 
wp  breathe  and  the  water  we  drink. 

At  an  early  period  it  was  seen  that  it  was 
dangerous  to  public  health  to  live  in  the  im- 
mediate neighborhood  of  decaying  organic  mat- 
ter. But  as  to  the  nature  and  cause  of  this  de- 
cay little  was  known.  In  a  general  and  in 
a  not  very  clear  manner  it  was  conceived 
that  dead  and  decaying  organic  matter  was  in 
some  way  acted  upon  by  the  oxygen  in  the  air, 
and  in  a  certain  sense  burnt  up  or  reduced  to 
innocuous  substances.  During  the  past  twenty 
years  this  crude  idea  has  after  much  study  by 
many  of  the  ablest  scientific  men  of  our  day 
given  place  to  a  certainty  which  now  rests  upon 
an  irrefragable  basis.  It  is  now  known  that 
the  decay  o.f  dead  organic  matter  is  a  very  com- 
plex process  carried  on  by  countless  numbers 
of  micro-organisms,  which  in  their  turn  divide 
the  work  to  be  performed  Into  various  stages. 
In  this  country,  where  most  of  our  sewage  is 
water-borne,  the  processes  are  best  illustrated 
by  the  functions  performed  by  the  liquefying 
and  nitrifying  organisms  respectively. 

At  the  present  moment  I  am  merely  refer- 
ring to  the  subject  for  the  purpose  of  drawing 
attention  to  what  I  conceive  to  be  the  greatest 
advance  in  sanitary  science  during  the  past 
forty  years.  And  the  lesson  which  we  learn  is 
that  advance  can  only  be  made  by  long  and  pa- 
tient observations,  such  as  those  which  char- 
acterize the  work  of  such  men  as  Pasteur,  Koch 
and  a  host  of  others.  Our  object  now  is  not  to 
veil  the  process  of  decomposition  by  the  intro- 
duction of  what  were  called  disinfectants  and 
deodorizers,  which  too  often  merely  resulted  in 
-substituting  one  unpleasant  smell  for  another, 
which  was  more  objectionable,  but  as  far  as  pos- 
sible to  remove  from  our  inhabited  areas  all 
decaying  organic  matter,  and  as  far  as  possible 
by  proi)er  appliances,  not  yet  completely  under- 
stood, hasten  those  processes  of  nature  which 
lead  to  the  reduction  of  decaying  matter  from 
a  harmful  to  a  harmless  condition. 

While  this  may  be  said  to  be  in  broad  general 
terms  the  lines  along  which  wc  are  now  travel- 
ing, yet  its  application  is  rendered  more  difl\£ult 
than  might  at  first  appear,  owing  to  the  fact 
that  most  of  the  sewage  of  our  large  towns  is 
water-borne  sewage,  in  which  the  quantity  of 
decaying  matter  bears  but  a  very  small  propor- 
tion to  the  total  bulk  of  fluid  to  be  dealt  with, 
as  well  as  to  the  fact  that  even  the  smallest 
quantity  of  decomposing  matter  is  sufficient  to 
destroy  the  purity  of  exceedingly  large  volumes 
of  water.  And  from  these  latter  facts  we  have 
gradually  learnt  the  lesson  that  in  a  humid 
climate    like    that   of   (;reat   Britain    ijerennial 


irrigation  on  a  large  scale  cannot  be  carried  out 
with  that  financial  advantage  which  was  at  one 
time  expected.  I  do  not  wish  by  this  to  be  under- 
stood as  implying  that  sewage  irrigation  may  not 
form  a  very  important  function  in  the  purifica- 
tion of  our  sewage  effluents,  but  rather  that 
such  a  process  is  not  likely  to  prove  profitable 
in  the  long  run.  Besides  the  water-borne  sew- 
age of  our  towns  there  is  always  a  large  amount 
of  comparatively  dry  matter,  such  as  street 
sweepings,  ash-bin  refuse,  and  the  like,  which 
does  not  enter  our  sewers,  and  which  is  an  ex- 
ceedingly expensive  matter  to  dispose  of,  espe- 
cially in  the  large  and  congested  areas  of  our 
great  towns.  Gradually  there  is  growing  up 
for  the  disposal  of  these  substances  a  return  to 
one  of  the  oldest  known  sanitary  processes,  viz., 
destruction  by  fire;  and  under  the  improved 
modes  now  adopted  we  are  arriving  at  proc- 
esses which  can  be  carried  on  with  celerity  and 
without  offense,  in  the  immediate  neighborhood 
from  which  the  substances  are  derived,  and  at 
the  same  time  a  certain  amount  of  heat,  which 
is  evolved  in  their  destruction  can  be  utilized 
for  secondary  purposes. 

Intimately  connected  with  sewage  disposal 
and  the  preservation  of  the  public  health  is  an 
ample  and  sufficient  water  supply,  the  impor- 
tance of  which  has  led  almost  all  our  lar.?e 
towns  to  resort  to  uncontaminated  sources  of 
supply  far  removed  from  the  possibility  of 
pollution.  And  there  can  be  no  doubt  that  a 
pure  and  uncontaminated  water  supply  is  one 
of  the  first  necessaries  of  public  health."  As  to 
whether  the  water  should  be  soft  or  hard  is 
largely  a  matter  governed  by  local  circum- 
stances, or  in  some  cases  by  trade  requirements; 
and  the  experience  which  we  have  gained  up 
to  the  present  leads  to  the  conclusion  that  pro- 
vided that  the  water  is  otherwise  pure  and  imob- 
jectionable  the  public  health  is  little  or  not  at  all 
affected,  except  perhaps  in  the  case  of  such  dis- 
eases as  calculus  and  the  like.  I  was  brought 
up  in  the  belief  which  I  still  hold,  that  a  water- 
supply  should  be  not  only  pure  and  uncontami- 
nated, but  beyond  suspicion  of  any  possible  pol- 
lution whatever.  However,  in  recent  years  I 
fear  that  a  little  laxity,  due  probably  to  our 
improved  sewage  purification,  is  creeping  in, 
and  that  we  find  large  populations  supplied 
with  water  which  has  received  directly  or  in- 
directly many  sewage  effluents. 

From  this  I  draw  the  conclusion  that  either 
our  large  towns,  such  as  Edinburgh,  Glasgow, 
Manchester,  Leeds,  Liverpool,  Bradford,  Bir- 
mingham and  many  others,  have  uselessly  ex- 
pended millions  of  money  in  attaining  an  ideal- 
ly pure  water  supply,  or  that  the  people  of  Lon- 
don are  running  a  great  risk  in  continuing  to 
depend  almost  entirely  on  the  waters  of  the 
Thames  and  the  Lea,  which  receive  the  more  or 
less  clarified  sewage  effluents  of  over  a  million 
and  a  quarter  persons.  And  I  am  inclined  to 
believe  with  the  late  Sir  George  Buchanan  that 
large  populations  can  continue  to  drink  water 
which  has  been  contaminated  with  apparent 
impunity,  but  that  sooner  or  later  such  water 
takes  upon  itself  morbific  qualities  which  lead 
to  death  and  disease. 

Nearly  connected  with  a  pure  water  supply 
is  pure  air.  This  to  some  extent  is  insured  by 
proper  drainage  and  house  sanitation,  but  it 
cannot  be  denied  that  the  air  of  our  large  towns 
is  far  less  pure  than  could  be  desired.  And  this 
to  a  large  extent  is  no  doubt  due  to  the  smoky 
atmosphere  in  which  our  town  dwellers  reside, 
and  this  when  combined  with  mist  and  fog  be- 
comes at  times  one  of  the  greatest  evils  from 
which  our  urban  populations  suffer. 

As  to  the  prevention  of  fogs,  no  doubt  a  great 
improvement  is  effected  by  proper  drainage, 
but  when  towns  or  cities  are  situated  in  large 
river  valleys,  such  as  the  Thames,  and  like  Tion- 


don,  one-tenth  of  which  is  situated  on  areas 
below  high-water  level,  it  is  unreasonable  to 
expect  that  fogs  can  be  abolished.  However, 
much  can  be  done  in  the  future  to  alleviate  a 
great  deal  of  the  dirt  and  misery  caused  by  a 
combination  of  fog  and  smoke,  by  a  proper  and 
more  economical  application  of  our  fuel  for 
boating  purposes.  As  at  present  used  the  do- 
mestic fire  in  London,  which  burns  coal  in  an 
open  grate,  is  largely  responsible  for  the  con- 
taminated state  of  the  air;  not  only  so,  but  it  is 
a  most  wasteful  mode  of  utilizing  our  fuel. 

What  really  is  required  is  a  cheap  and  eco- 
nomical heating  gas;  at  present,  however,  our 
gas  manufacture  being  principally  directed  to 
produce  a  pure  gas  of  high  illuminating  power, 
owing  to  its  expense  is  in  most  cases  a  bar  to 
its  utilization  for  heating  purposes.  However, 
it  is  not  an  impossibility  to  produce  a  cheap 
gas  of  great  heating  power,  but  of  low  illuminat- 
ing efficiency,  which  latter  can  be  increased  by 
the  use  of  proper  incandescent  mantles.  Nor 
is  this  an  imaginary  or  ideal  conception,  for 
in  the  present  Session  of  Parliament  one  of  our 
largest  London  gas  companies  has  obtained 
power  to  purchase  120  acres  of  land  for  the  pur- 
pose, as  stated  by  their  chairman,  Sir  George 
Livesey,  of  carrying  out  a  system  of  gas  manu- 
facture such  as  that  I  have  above  described. 
With  electricity  for  the  internal  illumination  of 
our  houses,  with  gas  fuel  instead  of  the  crude 
coal  for  heating  and  cooking  purposes,  and  a 
cheap  incandescent  gas  lamp  for  street  use,  I 
feel  certain  a  great  improvement  could  be  made 
in  the  air  breathed  by  our  urban  populations. 

One  of  the  greatest  evils  of  our  modern  town 
life  is  the  crowding  together  in  congested  areas 
of  vast  masses  of  the  less  affluent  members  of 
the  community,  and  unfortunately  owing  to 
their  circumstances  they  are  unable  to  live  in 
any  but  the  poorest  tenements.  The  difficulties 
which  surround  this  problem  are  due  in  great 
part  to  the  large  rise  in  the  value  of  land  in  our 
great  towns,  owing  to  that  aggregation  of  popu- 
lation the  evils  of  which  we  desire  to  avoid. 
But  perhaps  we  may  draw  a  lesson  and  see  how 
this  problem  of  increased  urban  land  value 
versus  dense  population,  is  working  itself  out  in 
a  class  somewhat  above  the  poorest. 

The  City  of  London,  properly  so  called,  and 
the  districts  of  Holborn  and  the  Strand,  as  an 
example,  were  formally  thickly  inhabited  by 
traders  and  tradespeople,  together  with  the  vast 
commercial  population  which  follows  commer- 
cial life.  Within  the  last  fifty  years,  however, 
so  enhanced  has  become  the  value  of  land  and 
houses  for  purely  business  and  commercial  pur- 
poses that  the  former  residents  have  found  it 
impossible  to  reside  in  those  districts  and  more 
economical  to  migrate  to  subuiban  areas;  con- 
sequently our  census  returns  show  us  that  the 
resident  pop\ilation  in  the  City,  Holborn  and  the 
Strand  is  rapidly  decreasing.  The  considera- 
tion of  these  facts  at  once  points  to  the  conclu- 
sion that  some  means  of  transit  must  be  af- 
forded for  the  workers,  who  are  employed  in 
our  centers  of  commercial  industry  during  the 
day,  to  their  places  of  residence  in  the  suburbs. 

Much  has  already  been  done  by  the  provi- 
sion of  railways  and  tramways  to  meet  modern 
lequirements,  but  I  think  that  the  lesson  that 
we  have  to  study  in  the  future  in  dealing  with 
this  question  is  the  dispersal  of  our  redundant 
population  over  larger  areas,  and  the  removal, 
as  far  as  practicable,  of  our  manufactories  from 
our  towns  into  the  country.  This  latter  with 
our  improved  telegraphic  and  telephonic  com- 
munication should  not  be  impossible  of  achieve- 
ment, and  may  even  prove  an  economy  to  the 
manufacturer  by  locating  his  works  in  dis- 
tricts where  land  is  cheap,  which  would  allow 
of  the  construction  on  an  enlarged  area  of  more 
healthy  dwellings  foi-  the  laboring  population. 
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The  dispersal  of  our  London  population  in 
the  manner  above  suggested  has  been  well  il- 
lustrated during  the  past  few  years  by  the  re- 
sult of  the  working  of  the  Central  London  Elec- 
tric Railway  and  the  Electric  Tramways,  which 
extend  from  its  western  extremity  towards 
Hounslow,  Isleworth  and  TJxbridge.  An  inves- 
tigation of  the  low  fares  at  v/hich  our  working 
.population  can  travel  by  this  route,  together 
with  the  fact  that  the  Central  London  Railway 
alone  is  able  to  pay  its  shareholders  4  per  cent, 
per  annum  on  their  investments,  should  prove 
an  encouragement  to  other  persons  to  do  like- 
wise! But  when  we  have  done  our  utmost  to 
disperse  our  population  as  far  as  practicable, 
there  will  always  remain  a  very  large  propor- 
tion of  workers  who  must  from  the  nature  of 
their  occupations  reside  on  or  near  the  site  of 
their  labors,  and  for  their  accommodation  im- 
proved dwellings  must  be  provided,  and  we  have 
in  London  in  the  Boundary  Street  area,  opened 
some  years  ago  by  the  King  and  Queen,  and 
in  the  new  buildings  being  erected  at  Millbank 
by  the  London  County  Council,  examples  of 
what  can  be  done  to  improve  the  habitations  of 
our  laboring  classes. 

In  the  above  remarks  I  have  briefly  touched 
upon  what  have  been  the  great  improvements 
in  the  past,  and  on  the  various  topics  which  to 
my  mind  deserve  attention  in  the  future.  This 
is  not  the  time  to  dilate  upon  the  details  con- 
nected with  these  various  subjects,  even  were 
I  qualified  to  grapple  with  them.  To  attain, 
however,  the  desired  ends,  I  consider  that  much 
could  be  done  if  all  these  subjects  touching 
upon  municipal  life,  such  as  drainage,  water 
supply,  gas  supply,  housing  problems  and  tran- 
sit, were  left  more  fuly  in  the  hands  of  the 
governing  bodies  of  our  large  municipal  towns. 
These  bodies  are  elected  by  the  public  suffrages 
of  the  ratepayers;  they  are  representative  in 
the  fullest  sense  of  the  word,  and  their  mem- 
bers are  all  of  them  (and  I  have  had  a  life-long 
experience  of  our  municipal  bodies),  fully  com- 
petent to  deal  with  these  subjects,  and  could  do 
so,  I  feel  confident,  were  they  relieved  from 
many  of  the  restrictions  now  placed  upon  them 
by  our  sanitary  legislation.  Could  this  be  ef- 
fected not  only  would  a  great  advance  be  made 
in  the  carrying  out  of  these  Important  sanitary 
improvements,  but  the  Imperial  Parliament 
would  be  relieved  of  a  vast  amount  of  work 
now  pressing  >ipon  our  legislature.  I  cannot  con- 
ceive a  greater  waste  of  energy  and  valuable 
time,  which  could  bo  devoted  to  matters  of 
higher  national  concern,  than  to  see  committees 
of  Parliament  and  the  House  of  Commons  dis- 
cussing for  hours  and  days  matters  of  purely 
local  interest,  of  which  Its  members  can  have 
in  most  cases  little  knowledge  and  still  less  in- 
terest. I  feel  strongly  as  an  old  municipal  of- 
ficer that  more  is  to  be  gained  by  giving  a  free 
hand  in  all  these  matters  to  our  local  governing 
bodies  and  county  councils,  than  in  devising 
new  sanitary  legislation,  which  unfortunately 
ai)pears  to  hinder  rather  than  expedite  the 
great  objects  which  we  all  have  in  view. 


Letters  to  the  Editor. 


The  American  Society  of  Municipal  Improve- 
ments will  meet  at  Rochester  October  7,  8  and 
9.  In  addition  to  important  committee  reports 
and  descriptions  of  public  works  In  Rochester, 
a  long  list  of  papers  will  be  presented,  some  of 
which  are  the  following:  "Residential  Septic 
Tanks,"  Burton  J.  Ashley;  "Sewer  Mainte- 
nance," John  H.  Emigh;  "Practical  Operation 
of  Sewage  Purification  Plants,"  John  W.  Al- 
vord;  "Description  of  Interesting  Sewer  Con- 
struction in  Brooklyn,"  Henry  R.  Asserson; 
"Street  Cleaning,"  J.  Herbert  Grant;  "Eco- 
nomic Theory  of  Municipal  Ughting,"  Nicholas 
S  Hill.  Jr.;  "Cost  of  Pavements  and  Roads  in 
Small  Towns,"  Emmet  J.  Steece. 


Unreasonable  Contract  Requirements  bv  tue 
Government. 
Sir:— In  the  same  Issue  of  The  Engineering 
Record  (Sept.  20,  1902)  which  contains  your 
article  entitled  "Unreasonable  Contract  Re- 
quirements by  the  Government,"  there  appears 
in  another  column  a  list  of  the  bids  received 
by  the  Bureau  of  Yards  and  Docks  for  the  con- 
struction of  the  dry  dock  at  Norfolk,  Va.  The 
six  bids  range  from  $1,214,677  to  11,320,000, 
averaging  $1,265,000.  The  appropriation  for 
the  work  for  which  bids  were  received  was 
$850,000,  or  $415,000  less  than  the  average  of 
bids  received.  In  other  words,  the  average 
contractor's  estimate  of  doing  the  work  under 
the  specifications  and  plans,  which  were  very 
similar  to  those  for  the  Charleston  dock,  was 
49  per  cent,  greater  than  the  engineer's  esti- 
mate. It  seems  to  me  that  this  confirms  the 
statements  made  in  your  criticism  of  the  result 
of  inviting  bids  on  such  Inadequate  and  unreas- 
onable specifications.  M.  C.  H. 


The    High-Level   Bridge,    Newcastle. 
Sir; — One   of  the   engineering  achievements 
that  attracts  the  attention  of  a  visitor  in  Eng- 
land is  the  high-level   bridge  at  Newcastle-on- 
Tyne,    connecting    Newcastle    and    Gateshead. 


on  piles,  the  spaces  between  which  are  filled 
up  with  concrete.  The  majority  of  these  piles 
are  40  feet  long  and  all  are  driven  through  the 
hard  sand  and  gravel  forming  the  bed  of  the 
river  till  they  reach  the  solid  rock  below;  the 
piles  are  13  inches  square,  and  are  placed  4 
feet  apart  from  center  to  center.  The  great- 
est weight  that  can  come  upon  each  is  70  tons, 
supposing  none  to  be  carried  by  the  interven- 
ing spaces  of  concrete.  This  is  considered  a 
very  heavy  load,  which  could  only  be  warrant- 
ed by  the  goodness  of  the  strata  into  which 
the  piles  are  driven.  In  moderately  compact 
clay  It  is  usual  to  consider  the  maximum  bear- 
ing power  of  a  pile  12  tons,  in  hard  clay  25 
tons,  but  in  gravel,  of  which  the  Tyne  consists, 
70  or  80  tons  are  often  allowed.  Many  engi- 
neers consider  the  bearing  power  in  such  strata 
only  limited  by  the  resistance  of  the  fiber  of 
the  timber.  In  this  case  the  piles  rest  on  the 
solid  rock,  which  puts  all  doubt  at  rest  as 
regards  stability.  In  fact,  one  of  these  piles 
was  tested  to  150  tons,  which  was  allowed  to 
remain  for  several  days,  but  no  settlement 
whatever  took  place. 

The  masonry  of  the  piers  commences  about 
2  feet  below  low-water  level,  the  lower  portion 
being  provided  with  cut-waters.  The  founda- 
tion surface  of  each  pier  Is  about  76.5x22.5 
feet;   the  section  of  the  tall  shaft  of  the  pier 
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The  IIigh-Level  Bridge,   Newcastle. 


Uesigncd  by  Robert  Stevenson  and  built  more 
than  fifty  years  ago,  It  stands  a  magnificent 
monument  to  his  great  engineering  abilities. 
In  comparison  with  modern  bridges  it  still 
maintains  a  high  place  In  the  scale.  It  is 
unique  in  that  the  main  compression  mem- 
bers— the  arches — are  cast-iron.  Through  the 
kindness  of  Mr.  J.  W.  Walker,  managing  di- 
rector of  Robert  Stevenson  &  Co.,  Ltd.,  the 
following  description  of  the  bridge  was  ob- 
tained. The  picture  showing  two  of  the  spans 
was  taken  by  myself  with  a  pocket  kodak 
from  the  top  of  a  tottering  lumber  pile  along- 
side the  river.  Believing  the  description  and 
picture  of  sufficient  interest  to  warrant  their 
publication,  I  am  sending  them  to  you. 
Yours  truly, 

Forrest  R.  Jones. 

Birmingham,  Sept.   1,  1902. 

Old  High-Level  Bridge. — Contract  let  August 
17,  1846;  bridge  completed  August  14,  1849; 
open  for  traffic,  February,  1850. 

The  width  of  the  river  at  the  point  where 
the  bridge  crosses  the  Tyne  is  515  feet.  There 
are  five  piers  138  feet  10  inches  apart,  center 
to  center.  These  piers  are  built  of  a  hard, 
durable  sandstone  obtained  from  quarries  in 
the  neighboring  coal  formation.     They  are  built 


is  about  46x14  feet,  lightened  by  an  arched 
opening  12  feet  wide. 

Each  span  or  bay  is  crossed  by  four  main 
girders,  the  chief  feature  of  each  girder  con- 
sisting of  a  cast-Iron  arch  or  bow,  the  ends  of 
which  are  connected  together  and  the  thrusts 
taken  by  a  wrought-iron  tension  rod  or  tie. 
The  rise  of  the  cast-iron  arch  is  17.5  feet,  or  a 
little  less  than  one-seventh  of  the  span.  It  is 
made  in  five  segments  strongly  bolted  and  ac- 
curately fitted  together,  the  depth  at  the  crown 
being  3  feet  6  Inches.  The  section  is  that  of  a 
double-flanged  girder  having  133  square  Inches 
area  of  metal  in  the  two  outer  girders,  and 
189  square  inches  In  the  Inner  ones,  which  have 
more  weight  to  support.  The  tension  ties  or 
strings  of  the  bow  consist  of  flat  wrought-iron 
bars  7x1  inch,  each  outer  girder  being  tied 
by  four  of  these  and  each  internal  girder  by 
eight.  The  girders  are  all  strongly  braced  to- 
gether with  diagonal  frames. 

The  railway  platform  is  placed  above  the  top 
of  the  arches,  a  series  of  pillars  being  carried 
up  throughout  the  spandrels  so  as  to  support 
entablature  beams  lying  horizontally  above 
them  the  whole  length  of  the  bridge.  Cast-iron 
cross  bearers  rest  on  these,  extending  in  one 
length    over    the    four    main    girders.      These 
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again  support  longitudinal  timber  joists  ou  shipped  to  Dayton  to  be  reconstructed.  There 
which  a  flooring  of  double  diagonal  planking  is  a  difference  of  opinion  as  to  the  cause  of 
jointed  and  tongued  with  hoop  iron  and  well  this  accident.  One  engineer  says  it  was 
caulked  with  pitch  is  laid.  The  three  lines  of  caused  by  not  calking  the  seams  on  a  swing- 
rails  are  fastened  down  to  the  planking  in  the  ing  staging.  The  staging  was  made  the  whole 
ordinary  way.  The  lower  roadway  for  common  width  of  the  outside  tank,  and  when  the  wood 
traffic  is  hung  from  the  arches  by  wrought  iron  swelled  the  inner  tank  sprung.  Another  says 
■  suspending  rods  bearing  longitudinal  beams  that  the  water  being  pumped  into  the  outside 
similar  to  those  on  the  top  platform,  and  upon  tank  commenced  to  swirl  rapidly,  and  as  this 
these  cross  bearers  rest  carrying  a  double-  continued  the  tank  commenced  to  swing  in  the 
plank  roadway  in  like  manner.  This  is  paved  direction  of  the  current,  which  caused  the 
with  wood  blocks  set  in  pitch  and  covered  with  trouble. 

sand  and  gravel.     The  four  girders  are  placed  They   have  now   put  in   48   braces   from   the 

to  leave  room  for  a  carriage  way  20  feet  wide  inner  to  the  outer  tank,  held  to  each  by  angle 

and  the   two   footways  are  6  feet  each.     The  plates  and  Iwo  bolts.    The  braces  are  made  to 

total  width  of  the  bridge  from  outside  to  out-  allow    for    expansion    and    contraction.      The 

side  is  46  feet.                        .  tower  was  then  accepted  by  the   board. 

Provision  is  made  for  the  expansion  and  con-  This  tower  was  built  to  take  the  place  of  a 
traction  of  the  iron  superstructure  by  fixing  brick  one  87  feet  high,  which  had  four  tanks 
the  girders  firmly  to  the  first,  middle  and  fifth  and  held  580  barrels  of  water.  This  was  con- 
piers,  and  making  them  free  to  move  on  the  structed  thirty-one  years  ago  and  collapsed  in 
second  and  fourth,  as  well  as  oh  both  the  abut-  April,  1901,  A  singular  thing  about  the  old 
ments.  There  are  no  rollers;  the  bearings  tower  was  that  it  did  not  topple  over,  but  crum- 
have  surfaces  fitted  for  sliding  on  each  other,  bled  in  almost  the  space  it  occupied  on  the 
The  motion  caused  by  a  variation  of  32  degrees  ground. 

temperature   was   found   by   experiment   to   be  Yours  truly,              George  F.   Cooper, 

0.153  of  an  inch  for  each  span.  Genl.  Manager,  Water  Works. 

As  far  as  the  construction  of  the  bridge  was  Xenia,  September  17. 

concerned  the  mixture  employed  for  the  prin-  

cipal  parts,  viz.,  the  arch,  ribs  and  transverse  .  Book  Notes. 

girders,   was  selected  from  the  following  mix- 

jyj.gg.  The  popularity  of  the  writings  of  Dr.  Samuel 

Rideal  on  chemical  and  biological  subjects   re- 

Vsulifera  Aniliracite  No.  a 40  luting  to  sanitary  engineering  is  demonstrated 

Uesdale  Hot  Blast  No.  ».  . . ....         40  by  the  appearance  of  new  editions  of  two  of  his 

Crawshay    (Welsh)    Coal   lilast  No.  1 40  ,^      ,          "          „     , 

Itiaenaron  Cold  Blast  No.  1 3(j  books.     One  of  these,  "Water  and  Its  Puriflca- 

seim'S's^alf  '^'.°.'^. ".'"'*'  .^'"■.^: : :; .•.;::;; ;  : ; :  'iv  "01."  >«  published  by  the  j.  b.  Lippincott  co., 

...                                             .  Philadelphia.     It  is  a  3o0-page   volume  on  the 

The  total   weight  ot   the  cast-iron  employed  u„       »     •  4.-         «        ^       ,         ^              .      , 

„„                  „  characteristics   of   natural   waters,   animal   and 

was  4.728>^  tons.    The  amount  of  wrought-iron  »  ,,      .__        ...        ^,        ,.„ 

vegetable    impurities,    the    dilterent    classes    ot 

was  321%  tons.    The  total  quantity  of  masonry  „j.„        .               i-  »  -v,   ..              .              ..a     ... 

'  water,  storage,   distribution,  water  purification 

employed  was  686,000  cubic  feet.  „„i                 i           ,.iui,         i.., 

on   a  large   scale  and   in  the  household,  water 

The      total      length      of      the       bridge       is  .^ftening,  and  water  analysis  and  the  interpre- 

1.337    feet;    the    height    from    high    water    to  ^^^^^^   ^^   ^^^^1^^      ^j^^   additions    in   the   new 

carriage  way,  85  feet;  height  from  high  water  ^^j^j^^  ^g,^^^  ^^  ^^^^^^  epidemics  of  water-borne 

to  rails,  112  feet.     The  cost  of  the  bridge  was  ,,5^^^,^,   ^„^j   ^^   ^^„^I   filtration.     The  author's 

as    follows:       Bridge,     £243,096;     approaches,  experience  as  analyst  for  public  boards  in  Great 

£113.057;    land,  compensation,  etc.,    £135,000;  ^..jt^i^  ,.g„^,g^g  ^j^  ^^^^^.^^^  „j  ^„,.^  practical 

total,    i,4»l,lod.  engineering  value  than  is  usually  the  case  with 

the  sanitary   publications  of   chemists,   and   In 

A  Double  Water  Towkk.  spite  of  some  statements  which  seem  strange  to 

Sir: — The  Board  of  Trustees  of  the  Ohio  the  American  reader,  the  book  is  one  full  of 
Soldiers'  and  Sailors'  Orphans'  Home  near  useful  data  for  health  officers  and  water-works 
Xenia  have  recently  accepted  the  water  tower  ofllcials.  His  second  volume  is  the  treatise  on 
erected  at  that  place  this  summer  at  a  cost  "Sewage  and  the  Bacterial  Purification  of  Sew- 
of  $6,000.  This  tower  differs  in  some  respects  age,"  published  at  $3.50  by  John  Wiley  &  Sons, 
from  other  towers,  in  that  there  are  two  New  York,  the  first  edition  of  which  was  no- 
tanks,  one  inside  of  the  other.  One  Is  for  ticed  so  recently  that  an  extended  review  is 
hard  water  and  the  inside  tank  for  soft  water,  unnecessary.  It  is  indispensable  to  those  de- 
each  to  hold  1,000  barrels.  The  foundations  sirous  of  obtaining  a  clear  conception  of  the 
consist  of  four  stone  pillars,  8  feet  square  at  changes  that  occur  in  sewage  during  its  muta- 
the  base,  3  feet  square  at  the  top  and  6  feet  ti^ns  into  innocuous  substances.  The  new 
high.  Upon  these  rest  four  columns  68%  feet  edition  is  marked  by  the  revision  of  some  mis- 
high,  and  on  these  are  the  girders  which  hold  leading  statements  in  the  first  edition  and  by 
the  tank,  which  is  35  feet  high  and  18  feet  in  the  addition  of  new  data  on  both  theoretical 
-diameter.      The    inside    tank    is     12    feet     in  and  practical  subjects. 

diamelier.     The   first    10   feet  is    %-lnch   steel.  Another    work   on   sewerage   which    deserves 

the  second   10  feet  5/16-inch,  the  next  15  feet  careful  study  is  Mr.  Gilbert  J.  Fowler's  "Sew- 

'/i-inch.    This  is  surmounted  by  an  ornamental  age  Works  Analyses,"  published  at  |2  by  John 

steel  cover.  Wiley  &   Sons,   New  York.     The  author's  long 

At  the  base  of  the  tank,  68  feet  from  the  experience  as  the  superintendent  and  chemist 
ground,  is  a  walk  4  feet  wide,  with  concrete  of  the  sewage  disposal  works  of  Manchester, 
floor  4  inches  thick  at  the  tank  and  2  inches  England,  has  made  him  an  authority  on  the 
thick  at  the  outside  of  the  guard  rail.  From  subject.  While  the  work  is  mainly  chemical, 
the  bottom  of  the  tank  are  connected  three  as  the  title  implies,  the  engineer  will  find  no 
pipes,  one  for  hard  water,  one  for  soft  water  small  part  of  it  valuable  as  indicating  the  rea- 
and  an  overflow  pipe,  which  conveys  the  waste  sons  for  certain  classes  of  analysis  and  ex- 
water  to  an  artificial  lake,  which  keeps  it  plaining  the  meaning  of  the  results. 
fresh.  Still    another    book   on    sanitary    subjects    is 

When  the  tank  was  first  tested,  water  was  Dr.  William  T.  Sedgwick's  "Principles  of  Sani- 

piimped  into  the  outside  tank,  leaving  the  inner  tary  Science  and  the  Public  Health,"  published 

one  empty,  and  while  doing  so  the  inside  tank  at  $3   by  the   Macmillan  Co.,  New  York.     The 

collapsed    and    had    to    be    taken    apart    and  author  needs  no  introduction  to  the  readers  of 
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The  Engineering  Record,  for  his  good  work  in 
reducing  hygiene  to  sanitary  science  is  well 
known  to  iis  readers.  It  may  not  be  known, 
however,  that  his  technical  writings  are 
marked  by  a  vigor  and  happy  gift  of  expres- 
sion which  lifts  them  far  above  the  plane  of 
dull  accuracy  on  which  such  works  rest  so 
firmly  and  solidly.  The  book  is  in  two  parts, 
of  which  the  first  is  a  general  discussion  of 
the  conceptions  of  health  and  disease.  Th'i 
nature  of  the  vital  machinery  is  explained,  the 
various  theories  of  disease  are  traced  in  their 
historical  order,  and  the  wonderful  teachings 
of  bacteriology  are  outlined.  The  second  part 
is  an  outline  of  so  much  of  hygiene  as  may  safe- 
ly be  called  sanitary  science.  That  is  to  say, 
there  are  chapters  on  infection  and  contagion, 
dirt  and  disease,  sewage,  water,  ice,  milk  and 
food  as  vehicles  of  infectious  diseases,  and  the 
prevention,  inhibition  and  removal  of  infection. 
There  are  few  subjects  which  ought  to  receive 
more  attention  from  citizens  than  these,  for  it 
is  not  legislation  so  much  as  education  that  is 
needed  to  improve  the  general  tone  of  health  of 
our  towns. 

A  book  in  which  conciseness  and  accuracy  of 
statement  are  materially  assisted  by  excellent 
illustrations,  many  of  unique  interest,  is  "City 
Roads  and  Pavements,"  by  Mr.  William  Pierson 
Judson,  M.  Am.  Soc.  C.  E.  It  is  intended  to 
supply  Information  useful  mainly  in  cities  of 
moderate  size,  and  is  wholly  free  from  padding 
of  any  sort,  which  makes  it  a  good  textbook 
for  schools  as  well  as  a  practical  manual  for 
the  officials  of  cities  and  villages.  The  prepa- 
ration of  streets  for  pavements,  the  construc- 
tion of  concrete  foundations,  and  the  relative 
merits  and  methods  of  laying  stone  block,  wood, 
brick  and  asphalt  are  fully  explained.  The  in- 
formation is  such  as  an  engineer  will  find  really 
useful,  and  the  figures  of  cost  of  work  ai-e  fair 
averages.  In  the  section  on  foundations,  the 
author  supplies  directions  for  simple  cement  • 
tests  with  an  outfit  costing  not  over  |4  and  giv- 
ing results  which  will  reject  no  good  cements 
but  will  keep  out  poor  material.  The  detailed 
and  practical  directions  for  making  monolithic 
concrete  include  valuable  features  of  actual 
good  practice  which  are  not  known  to  be  else- 
where published.  The  chapters  on  telford  and 
macadam  road  building  form  by  all  odds  the 
most  practical  and  useful  collection  of  data  on 
the  subject  with  which  this  journal  is  acquaint- 
ed. In  the  author's  endeavor  to  be  concise,  he 
has  perhaps  stated  without  qualification  opin- 
ions on  a  few  disputed  features  of  street  and 
road  work  which  some  engineers  will  question, 
but  in  such  matters  his  views  are  those  of  most 
road  experts  except  as  regards  granite  block 
pavements.  His  condemnation  of  these  is  too 
sweeping,  as  they  give  excellent  streets  at  a 
fairly  low  cost  in  parts  of  the  country  where 
the  blocks  are  prepared  at  local  quarries.  The 
book  is  sold  for  the  author  at  $2  by  Engineering 
News,   New   York. 

Although  Pierre  Simon,  Marquis  de  Laplace, 
may  have  been  a  political  sycophant,  as  a 
mathematician  his  work  reached  the  highest 
plane  of  originality.  His  greatest  work  was 
unquestionably  in  the  application  of  mathemat- 
ical analysis  to  astronomical  problems,  where, 
spurred  by  friendly  rivalry  with  Lagrange,  he 
made  a  succession  of  brilliant  demonstrations 
which  only  ceased  when  no  more  problems 
worthy  of  his  attention  remained  unsolved.  His 
work  in  other  lines  was  equally  important,  and 
that  in  the  theory  of  probabilities  has  been  of 
great  practical  value.  His  "Analytical  Theory 
of  Probabilities"  is  a  treatise  which  can  only 
be  grasped  by  the  ablest  mathematicians,  but 
they  have  interpreted  and  expanded  it  in  their 
works  so  that  it  is  available  at  second  hand.  It 
is  characteristic  of  Laplace's  genius,  however. 
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that  when  he  wished  to  express  the  results  of 
his  studies  in  simple  form  for  the  general  pub- 
lie,  the  result  was  always  a  lucid  essay  of  the 
most  interesting  character.  "The  theory  of 
probabilities,"  in  liis  eyes,  "is  at  bottom  only 
common  sense  reduced  to  calculus;  it  maltes  us 
appreciate  with  exactitude  that  which  exact 
minds  feel  by  a  sort  of  instinct  without  being 
able  oftentimes  to  give  a  reason  for  it.  It 
leaves  no  arbitrariness  in  the  choice  of  opinions 
and  sides  to  be  taken;  and  by  its  use  can  al- 
ways be  determined  the  most  advantageous 
choice."  These  views  were  explained  in  one 
of  the  most  pleasing  essays  on  a  mathematical 
subject  which  was  ever  written.  A  translation 
of  the  sixth  French  edition  has  recently  been 
made  by  Profs.  F.  W.  Truscott  and  F.  L.  Emory 
under  the  title  "A  Philosophical  Essay  on  Prob- 
abilities," which  is  published  by  John  Wiley  & 
Sons,  New  York.  It  will  undoubtedly  prove 
useful  to  a  large  circle  of  readers  unable  to 
secure  a  copy  of  the  French  edition. 

Another  mathematical  essay  which  it  is  a 
pleasure  to  see  rescued  from  the  oblivion  of 
bibliographies  is  "The  Study  of  Mathematics," 
by  Augustus  De  Morgau.  The  author  was  one 
of  the  great  mathematicians  of  the  last  century, 
and  the  first  English  writer  to  insist  on  the 
strict  logical  development  of  analytical  pro- 
cesses. He  was  truly  a  prophet  crying  in  the 
wilderness  of  the  mathematical  world,  and  for 
a  long  time  his  protests  against  the  current 
views  passed  unheeded.  But  to-day  all  is 
changed,  and  it  is  interesting  to  notice  how 
closely  the  workers  in  the  line  of  mathematical 
logic  are  following  out  the  plans  sketched  by 
him  fifty  years  ago.  His  great  aim  was  to 
show  that  the  most  logical  proof  of  a  proposi- 
tion was  the  simplest  to  understand  when  prop- 
erly presented,  and  many  of  his  writings  were 
intended  to  raise  the  standard  of  instruction  in 
elementary  subjects.  In  the  book  mentioned, 
for  example,  he  shows  how  the  development  of 
arithmetic,  algebra  and  geometry  can  be 
taught  without  any  of  the  mechanical  severity 
of  the  methods  in  common  use,  yet  with  a  rig- 
orous regard  for-  logic  that  leaves  nothing  to 
be  desired.  It  is  one  of  his  best  and  most  use- 
ful essays,  and  is  published  by  the  Open  Court 
Publishing  Co.,  Chicago,  at  a  price,  $1.25,  which 
is  very  low  for  a  mathematical  book  of  nearly 
300  pages.  The  same  publishers  have  also 
brought  out  a  new  edition  of  Mr.  T.  J.  McCor- 
mack's  translation  of  Mach's  "Science  of  Me- 
chanics." This  well-known  critical  and  his- 
torical account  of  the  development  of  the  sci- 
ence has  met  with  a  remarkable  reception  from 
the  leading  mechanical  specialists  of  Europe 
and  this  country,  while  its  general  popularity 
is  evident  from  the  numerous  editions  which 
have  been  issued.  Its  aim  is  to  show  how  the 
principles  of  mechanics  have  been  worked  out 
slowly  from  the  iirst  rude  theories  and  crude 
experiments,  through  mathematical  analysis 
and  careful  investigation,  into  the  form  they 
now  possess.  The  various  steps  in  the  develop- 
ment, told  in  places  in  the  quaint  language  of 
the  past  and  illustrated  by  the  rude  woodcuts 
of  rare  volumes  two  or  three  centuries  old, 
serve  to  fix  the  basic  facts  of  mechanics  in  the 
mind  with  a  firmness  which  other  methods 
often  lack.  The  new  English  edition  contains 
the  extensive  additions  made  by  Professor 
Mach  to  the  German  editions  and  differs  from 
them  only  in  one  short  section  on  units  and 
measures.  Here,  with  the  author's  consent,  Mr. 
Charles  S.  Peirce  has  rewritten  a  number  of 
pages  in  order  to  make  the  treatment  appli- 
cable to  the  system  commonly  taught  in  this 
country.  The  work  is  a  well-illustrated  600- 
page  volume  and  is  sold  at  |2. 

The  third  bulletin  of  the  University  of  Texas 
Mineral  Survey  is  a  profusely  illustrated   138- 


page  book  covering  the  following  subjects: 
Chapter  I,  location  of  coal  and  lignite  mines 
and  character  of  output;  Chapter  II,  the  finan- 
cial and  technical  values  of  Texas  coals  and 
lignites;  Chapter  III,  the  asphalt  rocks  of 
Texas;  Chapter  IV,  the  uses  of  asphalt  and  as- 
phalt rocks;  Chapter  V,  the  chemistry  of  some 
of  the  Texas  asphalt  rocks.  The  last  chapter 
is  by  Dr.  H.  W.  Harper  and  the  others  by  Dr. 
W.  B.  Phillips,  director  of  the  Survey.  It  is 
hardly  necessary  to  refer  to  the  general  inter- 
est in  the  portions  of  the  report  relating  to  the 
Texas  asphalt  rocks,  which  have  been  used  suc- 
cessfully in  laying  large  areas  of  pavements  in 
a  number  of  cities,  of  which  useful  data  are 
given.  Copies  of  the  bulletin  can  doubtless  be 
obtained  by  addressing  Dr.  Phillips  at  Austin. 

A  classified  list  of  makers  of  machine  tools 
and  metal-working  machinery  is  being  issued 
by  the  Industrial  Press,  New  York.  Section  A, 
a  159-page  pamphlet  sold  at  ?1,  gives  the 
names  and  addresses  of  makers  of  bicycle  ma- 
chinery, blacksmiths'  tools  and  appliances,  bolt 
and  nut  machinery,  machine  tools  and  acces- 
sories, machinists'  small  tools,  metal-working 
machinery,  wire-making  apparatus.  There  are 
English,  German  and  Spanish  indexes  to  the 
numerous  classes  of  tools  and  appliances  under 
which  the  firms  are  listed. 

"A  Graphic  Method  for  Solving  Certain  Ques- 
tions in  Arithmetic  or  Algebra,"  one  of  the  Van 
Nostrand  Science  Series  by  Prof..  George  L. 
Vose,  has  reached  a  second  edition,  it  makes 
use  in  an  ingenious  manner  of  the  principle 
of  the  train  sheet  as  applied  in  railroad  offices, 
to  the  solving  of  many  mathematical  problems. 
The  method  is  simple  and  effective,  and  affords 
a  convenient  mode  of  obtaining  a  comprehen- 
sive view  of  several  complex  problems.  It  is 
published  at  50  cents  by  the  D.  Van  Nostrand 
Company,  New  York. 


Personal  and  Obituary  Notes. 


Mr.  S.  H.  Kupp  has  resigned  as  city  engineer 
of  Carbondale,  Pa. 

Mr.  Howard  Smith  has  been  elected  city  civil 
engineer  of  Rochelle,  111. 

Capt.  J.  H.  McRee,  State  engineer  of  North 
Carolina,  died  September  9  of  apoplexy,  at  Lum- 
berton,  N.  C,  at  the  age  of  about  50  years. 

Mr.  D.  Everett  Waid,  of  New  York  City,  has 
been  commissioned  architect  to  the  Bond  and 
Mortgage  Division  of  the  Metropolitan  Life  In- 
surance Company. 

Mr.  W.  G.  A.  Millar,  formerly  manager  of  the 
ornamental  department  of  the  American  Bridge 
Co.,  has  been  appointed  purchasing  agent  of 
the  company  with  offices  at  259  South  Fourth 
St.,  Philadelphia. 

Mr.  James  J.  Ryan,  formerly  city  engineer  of 
Muscatine,  la.,  and  Mr.  James  E.  Bradford,  have 
formed  a  partnership  for  general  engineering 
work  with  an  office  in  the  Olds  Opera  House 
Block,  Muscatine. 

Lieut.  R.  E.  Peary,  civil  engineer,  U.  S.  N., 
has  been  promoted  to  the  rank  of  commander. 
Since  1881,  when  he  entered  the  service  of  the 
navy,  he  has  spent  all  but  about  four  years  in 
Arctic  exploration. 

Mr.  Alexander  C.  Humphreys,  who  recently 
accepted  the  presidency  of  Stevens  Institute 
tendered  him  several  months  ago,  has  begun 
his  administration  with  the  largest  freshman 
class  in  the  school's  history. 

Mr.  W.  B.  Hampson,  a  graduate  of  Purdue 
University  in  1893,  and  for  five  years  instructor 
of  mechanical  engineering  at  the  University  of 
Nebraska,  has  assumed  new  duties  as  professor 


in   engineering  at  the  University  of  Washing- 
ton. Seattle. 

Mr.  J.  E.  Willoughby  has  been  appointed 
chief  engineer  of  the  Knoxville,  LaFoUette  & 
Jellico  Railroad,  succeeding  Prof.  W.  D.  Tay- 
lor, who  has  returned  to  the  University  of  Wis- 
consin to  resume  his  work  as  professor  of  rail- 
way engineering. 

Thomas  Frazer,  at  one  time  resident  en- 
gineer of  the  Michigan  Central  Railroad,  and 
later  general  agent  and  paymaster,  died  Sep- 
tember 23  at  Detroit  at  the  age  of  88  years.  He 
was  engaged  in  the  thirties  as  a  civil  engineer 
in  laying  out  the  Lake  Shore  &  Michigan  South- 
ern Railroad. 

Mr.  F.  M.  Marsh,  for  five  years  chief  engineer 
of  the  Fremont,  Elkhorn  &  Missouri  Valley 
Railroad,  has  resigned  to  accept  a  position  as 
assistant  to  chief  engineer  J.  B.  Berry,  of  the 
Union  Pacific  Railroad.  Mr.  A.  A.  Schenck,  di- 
vision engineer  of  the  Chicago  &  North  West- 
ern Railway,  at  Boone,  la.,  has  been  appointed 
to  the  vacancy. 

Josiah  D.  Cook  died  of  apoplexy  at  his  home 
in  Toledo,  O.,  on  September  17.  He  was  born 
on  April  26,  1830,  in  Warren  County,  Va., 
served  in  the  Civil  War,  and,  resuming  en- 
gineering work  at  its  close,  in  1873,  he  became 
chief  engineer  of  the  Smith  Bridge  Co.,  Toledo. 
He  is  best  known  as  a  water-works  engineer,, 
having  designed  and  constiucted  water-works 
plants  in  some  63  cities  in  the  United  States, 
among  them  being  Toledo,  Sandusky,  and  Gal- 
veston, Tex.  I 

Mr.  E.  A.  Bond,  M.  Am.  Soc.  C.  E.,  has  been 
renominated  as  the  Republican  candidate  for 
the  office  of  New  York  State  Engineer  and  Sur- 
veyor. His  engineering  experience  began  in 
1868  on  the  Lackawanna  Railroad.  Two  years 
later  he  joined  the  staff  of  the  Utica  &  Black 
River  Railroad,  of  which  he  was  soon  appoint- 
ed chief  engineer.  From  1886  to  1889  he  was 
chief  engineer  of  the  Carthage  &  Adirondack 
Railway,  resigning  in  the  latter  year  to  become 
a  member  of  the  engineering  firm  of  Hinds  & 
Bond,  with  offices  in  ^atertown. 

Charles  H.  Latrobe  died  September  19  in 
Baltimore  at  the  age  of  69  years.  He  was  grad- 
uated from  St.  Mary's  College  and  began  his 
career  with  the  Baltimore  &  Ohio  Railroad. 
After  the  Civil  War,  in  which  he  served  in  with 
the  Confederate  Army,  he  entered  the  practice 
of  civil  engineering  in '  Baltimore,  where  for 
nearly  30  years  he  had  charge  of,  or  was  en- 
gaged in  city  improvements.  Among  his  more 
important  works,  perhaps,  were  the  walling  in 
Jones'  Falls,  and  laying  out  Mount  Royal  Ave- 
nue. He  was  also  consulting  engineer  for  a 
number  of  railroads,  including  important  work 
in  the  Andes  in  Peru. 

Maj.  J.  W.  Powell,  director  of  the  Bureau  of 
Ethnology  at  the  Smithsonian  Institution,  at 
Washington,  died  at  his  summer  home  at 
Haven,  Me.,  September  23.  He  was  born  in 
Mount  Morris,  N.  Y.,  in  1834,  but  spent  the  early 
part  of  his  life  in  Illinois,  Wisconsin  and  Iowa, 
where  he  developed  a  fondness  for  the  natural 
sciences.  He  served  during  the  Civil  War,  on- 
listing  as  a  private  and  becoming  a  major.  At 
its  close  he  was  made  professor  of  geology  at 
Illinois  Wesleyan  University,  and  since  that 
time  has  conducted  many  exploring  parties, 
given  many  lectures  and  done  considerable 
writing  along  his  chosen  field.  He  is  said  to 
have  been  the  first  man  who  ever  went  through 
the  Colorado  Canyon.  He  was  regarded  by 
many  scientists  in  Washington  as  in  the  fore- 
most rank  of  the  geologists  and  anthropologists 
of  the  world.  He  received  the  degree  of  Ph.D. 
from  Heidelberg  and  LL.D.  from  Harvard,  and 
in  1887  was  president  of  the  American  Associ- 
ation for  the  Advancement  of  Science. 
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OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,    ENGINEERS    AND 

MANUFACTURERS 

OP  Enqinecrino  and  BUILOWa  SUPfUU. 
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WATER. 

Tonatcanda.  .\.  V. — Bids  will  be  received  by  the 
Village  Municipal  Bd.  until  Oct.  14  for  pumping  en- 
gines, as  advertised  In  The  Engineering  Record. 

Brockton.  ila»s. — Bids  are  wanted  Nov.  8  for  fur- 
nishing and  erecting  complete  one  (6.000.000-gal. 
dailr  capacity)  pumping  engine,  as  advertised  in  ine 
Engineering  Record. 

Long  Branch,  fl.  J.— The  Home  Water  Co.,  recently 
organiied  with  a  capital  of  JIOO.OOO.  is  reported  to 
have  accepted  the  terms  of  a  10-year  contract  to  serve 
this  city  with  water  for  all  municipal  purposes.  In- 
corporators: Louis  Rothenberg.  B.  P.  Morris,  and 
others. 

Brooklun,  X.  Y. — The  construction  of  3  pumping 
sUtlons  which  when  completed  will  increase  the  water 
supply  of  this  city  by  from  10,000.000  to  1:;.000.000 
gals,  per  dav.  was  recently  authorized  by  the  Bd.  or 
Aldermen  and  plans  for  same  are  now  being  prepared 
by  the  Engrs.  of  the  Brooklyn  Water  Dept.  Total  esti- 
mated cost,  $154,000. 

Brooklyn,  -V.  V.— Bids  are  wanted  Oct.  9  tor  fur- 
nishing material  and  delivering,  erecting  and  connect- 
ing a  new  boiler  at  the  Mt.  I'rospect  I'umping  Station, 
Boro.  of  Brooklyn.  Kobt.  Urier  Monroe,  Comr.  Water 
Supply.  Gas  &  Electricity. 

PitUbmro,  Pa Local  press   reports  state  that  the 

Natlona;  Water  Works  &  Guarantee  Co.,  of  Pittsburg, 
has  swrted  to  absorb  the  water  conipiiuies  supplying 
many  towns  in  western  Pa.,  by  the  purchase  of  the 
Latrobe  Water  Co.  at  a  reported  price  of  *400.000. 
W  A.  Johnson,  Mgr.  of  the  system,  will,  it  is  stated, 
Tetain  his  position  under  the  new  ownership,  fhe 
Latrobe  Co.  drew  its  supply  from  the  headwaters 
of  the  Loyalhanna.  and  it  is  reported  that  the  s.ys- 
tem  operated  from  this  watershed  will  be  largely  in- 
creased, and  many  other  towns  and  hamlets  m  that 
vicinity    supplied. 

AUoona.  Pa. — City  Engr.  Harvey  Linton  writes  that 
the  Altoona  Water  Dept.  has  employed  C.  W.  Knight 
to  make  a  survey  of  Tipton  Run  watershed,  for  an 
additional  water  supply. 

Oneida,  X.  Y. — The  Bd.  of  Pub.  Wks.  has  instructed 
City  Engr.  Vedder  to  prepare  plans  and  speciHcatlons 
for  a  new  cement  spillway  at  the  storage  reservoir 
of  the  water  works  system 

Philadetphia,  Pa. — The  contract  to  build,  at  Race 
St.  and  Delaware  Ave.  a  pumping  station  lor  the 
gpi-cial  Are  malu  service  has  been  awarded  by  Dlr. 
of  Pub.  Wks.  Hadd'R-k  to  Henderson  &  Co.,  for  ?5ti,- 
533.  to  complete  the  work  in  180  days. 

The  contract  for  building  cugiue  and  boiler  house 
No  2  of  the  pumping  siaiion  at  Lardner's  Point  near 
the  Korresdale  flltralluu  plant,  has  been  awarded  lo 
Geo.  C.  Dietrich  for  K'-i".:.!""*.  to  complete  the  work 
In  240  days. 

The  contract  for  laying  a  20-iu.  water  main  on 
Water  St.  has  been  awarded  to  the  lloffinan  Engi- 
neering Co.  for  »:i5,000. 

Oadentburg,  X.  Y. — The  Com.  (Thos.  Spratt,  Chmn.) 
which  was  apiiolnted  by  Mayor  Geo.  Hall  to  investi- 
gate and  report  to  the  Water  Sewerage  Comn.  the 
causes  of  the  overflow  of  Oswegatchie  River  from 
Gouverneur  to  the  River  St.  Lawrence  lu  Ogdensburg. 
and  the  Indian  River  from  Theresa  to  the  head  of 
Black  Lake,  has  reported  recommending  the  construc- 
tion of  a  dam  at  a  iwint  known  as  the  Eel  Weir; 
also  that  the  present  reservoir  at  Cranberry  Lake  be 
enlarged  by  raising  the  dam  and  putting  in  propur 
gates  and  bnlkheads:  the  committee  also  suggests 
Uiat  a  reservoir  be  constructed  near  Harrlsvllle  on  the 
west  branch  of  Oswegatchie  River. 

Eatt  Rnilterford,  X.  J. — The  Water  Com.  has  re- 
potted In  favor  of  the  coustructWn  of  a  municipal 
■Tstem  of  water  works  at  an  estimated  cost  of  $48,- 
000.  The  proposed  system  includes  8  miles  of  10  to 
4-in.  pipe,  50  hydrants,  and  220  10  to  4-ln.  gates. 
with  driven  wells,  2  engines  and  2  pumps,  standpipe, 
etc. 

Jeney  City,  X.  J. — The  New  Jersey  Suburban 
-Water  Co.,  Jersey  City,  has  been  Incorporated,  with  a 
capital  of  $100,000.  Incorporators:  Frank  Koch.  Jos. 
Odell,  Horace  8.  Gould  and  Kenneth  K.  McLaren, 
Jersey  City. 

Bridgeport,  Conn. — The  Bd.  of  Health  has  recom- 
mendedf  that  the  Bridgeport  Hydraulic  Co.  be  directed 
to  install  a  system  of  filtration  for  the  city's  water 
supply. 

Itochetter,  X.  T. — The  Joint  Com.  of  the  Finance 
and  Water  Works  Com.  has  reported  recommending 
the  adoption  of  the  ordinance  authorizing  the  (^oinr. 
of  Pub.  Wks.  to  acquire  land  on  Cobb's  Hill,  for  a 
7.000,000-gaI.  reservoir.  Estimated  cost  of  land,  res- 
ervoir and  pipe,  $682,000. 

PMIadelpMa,  Pa. — Local  press  reports'  state  that 
the  only  bid  received  Sept.  23  for  installing  prelimi- 
nary filters  at  the  Lower  Roxborough  plant  was  from 
the  Maignen  Filtration  Co.,  of  Philadelphia;  their 
bid,  which  was  as  follows,  covered  the  furnishing  of 
rough  tillers  guaranteed  to  pass  12.00i).0(K)  gal.  a  day 
of  partly  filtered  water  into  the  sand  filters:  $40,800 
to  rough  filter  the  water  at  the  rate  of  1,.'{77  gals,  a 
sq.  ft.  a  day.  and  $60,500  at  the  rate  of  2,066  a  sq.  ft. 

PauUborOj  X.  J. — Bids  are  wanted  Oct.  11  for  330 
short  tons  of  8.  6  and  4-in.  cast-iron  pipe  ;  10  net  tons  of 
special  castings;  21  8-ln..  G-ln.  and  4-ln.  stop  valves, 
with  boxes  and  covers:  41  4-ln.  double  nozzle  fire  hy- 
drants; steel  standplne.  12  fl.xlOO  ft.;  stone  founda- 
tion for  standpipe;  brl<k  power  house,  and  triplex 
pumping  machinery  and  gflsoilne  engine.  Wm.  J. 
Adamson.  Secy.,  Panisboro  Water  Co.;  Isaac  8.  Cas- 
sln,  Jr.,  Consulting  Engr.,  Philadelphia,  Pa. 


Cadillac,  Mich. — This  city  has  granted  to  Jacob 
Cuuiiner,  Wellington  W.  Cummer.  Delos  F.  Dlggius 
and  others  a  25-ycar  franchise  to  maintain  au^  oper- 
ate water  works,  electric  light  and  power  plants. 

Bowling  Green,  O. — Local  press  reports  state  that 
the  new  water  company  proposes  to  enlarge  the 
plant,  put  In  pipe  extension  and  drill  several  new  10- 
in.  wells. 

Houma,  La. — Hydraulic  Engr.  Geo.  C.  Morgan,  808 
Itiiyal  Insurance  Bldg.,  Chicago,  111,,  writes  tliat  con- 
tracts for  the  construction  of  the  water  works  (bids 
opened  Sept.  0)  have  been  awarded  as  follows;  Fair- 
banks, Morse  &  Co.,  Chicago,  111.,  pumping  ina- 
ihlnery,  f.  o.  b.  cars  Houma,  $635 ;  Ilenny  &  Cas- 
ta nedo.  New  Orleans,  boilers  and  heater,  p.>:i:i;  Wash- 
ington Steam  Boiler  Wks.  Chicago.  111.,  steel  work 
of  water  tower  erected,  $1,713;  Dlmmick  Pipe  Co., 
Blrnilnghnin,  Ala.,  cast-iron  pipe  and  specials,  f.  o. 
b.  Houma,  at  $37  per  ton  for  pipe,  specials  3i4  cts. 
per  lb.:  Ucns.selaer  Mfg.  Co..  Troy,  N.  Y.,  hydrants, 
valves  and  boxes.  $1,450:  all  other  materials  to  be 
purchased  of  local  parties  and  home  labor  will  be 
employed  to  construct  work.     Total  cost,  $27,000. 

Hherman.  Tex. — Press  reports  state  that  bids  will 
be  received  by  the  City  Council  until  Oct.  6  for  $50,- 
000  water  and  sewer  extension  bonds. 

Marshall.  Tex. — I'ress  reports  state  that  this  city 
will  put  in  a  new  standpipe  and  purchase  a  boiler 
for  the  water  plant.     T.  D.  Ledbury,  Secy. 

Mcna,  Ark. — This  city  is  reported  to  have  voted 
$25,000  water  works  bonds. 

Fayette,  Miss. — Bids  will  be  received  at  once  by  C. 
H.  Jenks,  Engr.,  Fayette,  Miss.,  for  sinking  the  fol- 
lowing deep  wells :  At  Terry,  Miss.,  1  6-in. ;  at  Wood- 
ville.  Miss..  1  7-ln. ;  at  St.  Fianclsvllle,  La.,  1  8-ln. ; 
each  to  have  20  ft.  of  Cook  strainer  and  guaranteed  to 
supply  not  less  than  100  gals,  per  minute.  Price  based 
upon  a  minimum  depth  of  300  ft.  State  In  offer  how 
soon  work  can  be  done. 

Uobart,  Okla.  Tcr. — Plans  and  speciflcations  for  the 
water  works  system  for  this  city  are  being  prepared 
by  Burns  &  McDonnell,  Postal  Telegraph  bldg.,  Kan- 
sas City,  Mo. 

Colorado  Springs,  Colo. — City  Clk.  K.  M.  MacMll- 
lan,  writes  that  bids  will  be  wanted  when  plans  are 
completed  (probably  In  a  few  weeks)  for  tne  reser- 
voir to  be  constructed  for  the  w^ater  works  at  a  cost 
of  $75,000.     E.  W.  Case,  Engr.  in  Charge. 

Dallas,  Ore. — Bonds  to  the  amount  of  $12,000  have 
been  voted  for  municipal  water  works,  and  the  con- 
tract tor  construction  is  stated  to  have  been  awarded 
to  H.  V.  Gates. 

WilHston,  X.  D. — J.  A.  Johnson,  of  Fargo,  has  ap- 
plied for  a  franchise  for  an  electric  light  plant  and 
water  system. 

Sterling,  Colp. — The  question  of  establishing  a  muni- 
cipal system  of  water  works  Is  being  considered  by 
this  city. 

Tacoma.  Wash. — The  City  Council  has  directed  the 
(Jomr.  of  Pub.  Wka.  to  ask  for  bids  and  let  the  con- 
tract for  sinking  a  well  and  making  a  test  of  the 
air-lift  system  for  the  proposed  new  water  plant  at 
Edl.son  to  supply  the  city  of  Tacoma. 

Walsenhurg,  Colo. — The  Town  Bd.  has  appointed  n 
committee  to  Investigate  the  water  works  (jncstlun. 
The  present  Water  Co.  i.s  willing  to  soil  its  plant  for 
$50,000. 

Salt  Lake  City,  Utah. — The  Mountain  Home  Irri- 
gating Light  &  Power  Co.,  of  Salt  Lake  City,  has 
Uled  articles  of  Incorporation.  Capital.  $300,000.  Geo. 
L.  Nye,  Pres. ;  W.  J.  Turner.  Vlce-I'res. ;  E.  P.  Sears, 
Secy.,  and  A.  G.  Smith,  Treas. 

Florence,  Colo. — The  Colorado  Fuel  &  Iron  Co.  Is 
said  to  be  maklug  surveys  for  a  line  from  Canon  City 
to  Beaver  Creek  for  a  canal  about  50  miles  long, 
which  it  Is  proposed  to  build  in  order  to  secure  a 
more  plentiful  supply  of  water  for  the  Minnequa  Steel 
Wks.,  at  Pueblo.  Probable  cost  of  canal  and  reser- 
.volrs,   about  $100,000. 

Montreal,  Que. — Local  press  reports  state  that  cer- 
tain boilers  at  the  water  works  pumping  station  need 
to  be  replaced  with  new  ones,  and  It  Is  proposed  to 
ask  appropriations  for  new  hollers  and  for  the  in- 
crease of  the  city's  pumping  capacity. 

Ton-con,  Voahuila,  Mex. — Press  reports  state  that  a 
concession  has  been  granted  by  the  State  of  Coahuila 
to  Mackln  &  Dillon,  of  Monterey,  Mex.,  for  building 
the  water  works  and  sewerage  system  at  Torreon,  the 
estimated  cost  of  which  is  from  $300,000  to  $400,000. 
Work  Is  expected  to  be  completed  within  2  years. 

SEWERAGE  AND  SEWAGE    DISPOSAL. 

Athol,  Mass. — The  contract  for  building  5  miles  of 
sewer  is  reported  to  have  been  awardeof  to  Long  & 
Little,  of  Leominster,  Mass.,  for  $20,000. 

Hanover,  Pa. — The  charter  of  the  Hanover  Sewer 
Co,  has  been  entered  for  record.  The  company  is 
formed  for  the  purpose  of  laying  pipes,  conduits. 
sewers  and  erecting  sewage  disposal  works,  catch 
basins,  etc..  necessary  to  construct  a  sewer  system 
and  to  maintain  and  operate  same.  Directors :  John 
11.  Cromle.  Jr.  ;  Hugh  Robertson  and  J.  H.  McNeal, 
all  of  Philadelphia.     Capital  stock,  $1,000. 

Medford,  Mass. — The  Comrs.  of  Sewers  have  ordered 
the  construction  of  a  30-in.  circular  masonry  storm 
water  sewer  in  3  streets,  with  tide  gates  at  the  outlet, 
all  work  to  be  done  under  the  direction  of  City  Engr. 
Wm.  Gavin  Taylor. 

Calcutta,  India.— FreA  Galnsford,  Secy,  to  the  Corporation  of  Calcutta,  writes  that  the  following  bids 
were  opened  July  115,  1902,  for  furplshing  and  delivering  pipe  and  specials  : 


Carthage,  X.  Y. — Eaton  A  Browneil,  of  Carthage,  are 
said  to  be  making  surveys  for  the  proposed  water  and 
sewer  system  tor  this  village. 

Martinsburg.  W.  V«. — City  Clk.  A.  F.  X>ambert 
writes  that  the  matter  of  Improving  the  water  works 
Is  belug  considered,  but  no  definite  steps  have  as  yet 
been  taken. 

Chester,  8.  C. — Bonds  are  reported  to  have  been 
voted  for  the  construction  of  water  works. 

Clarksburg,  W.  Va. — A  charter  has  been  granted  to 
the  Steeltou  Laud  Co.,  of  this  city,  for  the  purpose 
of  dealing  in  real  estate,  building  houses,  water- 
works, etc.  The  authorized  capital  is  $750,000,  and 
the  Incorporators  are  T.  G.  Brady,  J.  M.  Crouch.  E. 
R.  Davis,  and  others,  of  this  city. 

Big  Stone  Gap,  Va. — An  election  will  be  held  in 
Oct.  to  vote  on  the  issue  of  $:;(l.0i)i)  bonds  tor  street 
improvements  and  for  increasing  the  water  snpiily. 

ifoline.  III. — Bids  are  wanted  Oct.  29  tor  furnish- 
i-ug  work  and  matertal  for  the  improvement  ot  the 
city  water  works  system,  as  advertised  in  The  Engi- 
neering  Record. 

Webster  Groves,  Mo. — Through  error  an  item  call- 
ing for  bids  (to  be  opened  Oct.  6)  for  940  net  tons  of 
12  to  4-in.  pipe  and  l2V.j  net  tons  of  special  castings, 
delivered  l.  o.  b..  Webster  Groves,  appeared  last 
week  in  The  Engineering  Record  under  Webster 
Groves,  O.,  instead  of  Webster  Groves,  Mo.  Wm.  H. 
Bryan,  Consulting  Engr.,  700  Lincoln  Trust  Bldg..  St. 
Louis,  Mo.  Edw.  S.  Hart,  Chiun.  Com.  on  Water 
Supply,  Clayton,  Mo. 

Xorth  Milicaukee,  Wis. — Village  Clk.  W.  E.  Chase 
writes  that  the  following  bids  were  opened  Sept.  19 
for  furnishing  406  tons  of  4,  6  and  8-Iu.  iron  water 
pipe;  prices  are  per  net  ton;  M.  J.  Drnmmoud  ife  Co., 
New  York  City,  $33.45;  J.  B.  Clow  &  Sons,  Chicago, 
111.,  $36.75;  V.  S.  Cast-iron  Pipe  &  Fdy.  Co.,  Chicago, 
$34.75. 

Xew  London,  Wis. — Geo.  Cadogan  Morgan,  Hy- 
draulic Eugr.,  808  Royal  Insurauce  Bldg.,  Chicago, 
111.,  writes  that  contracts  for  machinery,  supplies, 
etc.,  for  a  water  works  plant,  f.  o.  b.  cars.  New 
Ijondon,  have  been  awarded  as  follows  (bids  opened 
Aug.  28):  Deaue  Steam  I'ump  Co.,  Holyoke,  Mass., 
pumping  machinery,  $900;  Fairbanks,  Morse  &  (Jo,, 
Chicago,  boiler,  etc.,  $090:  StUwell-Blerce  &  Smlth- 
Vaiie  Co.,  Dayton,  O..  heater,  $210;  U.  S.  Cast-Iron 
Pipe  &  Fdy.  Co.,  Chicago.  111.,  pipe  and  special  cast- 
ings at  $33.60  per  ton  for  8  and  10-lu.;  $34.60  per 
ion  for  6-In.;'  $36.00  for  4-in.  and  3  cts.  per  lb.  for 
specials.  Rensselaer  Mfg.  Co.,  Troy,  N.  Y.,  hy- 
drants, valves  and  boxes,  $1,435;  Ft.  Wayne  t'dy.  & 
Mch.  Co.,  Ft.  Wayne.  Ind,,  standpipe,  steel  work 
erected,  $2,700.  AH  other  materials  purchased  In  de- 
tail and  home  labor  einplovcd  to  do  the  work.  To- 
tal cost  about  $35,000. 

Findlay,  0. — Bids  are  wanted  until  Oct.  7  for  water 
works  extension  Improvements ;  approximate  qnanti- 
tles  4,200  tons  of  20-ln,  iron  pipe  at  1,875  lbs,  per 
1'2-ft.  length,  120  tons  8-lu,  iron  pipe  at  504  lbs,  per 
12-ft.  length.  15  tons  of  special  castings,  56,000  ft. 
24-ln.  double  strength  vltrlliecl  pipe,  and  1  receiving 
basin,  average  cut  7i/>  ft.  Win,  Ucmland,  Secy,  Bd, 
of  W.  W,  Trus,     John  W.  S.  lUegle,  City  Engr, 

JacksonoiUv.  III. — The  City  Council  has  passed  an 
ordinance  which  will  lease  the  present  water  plant  for 
:tO  years  to  F.  W.  Mayhon  and  others,  of  Chicago  :  the 
lessees  are  agreed  to  lay  a  pipe  line  to  the  Illinois 
Hlver,  20  miles  away,  and  use  driveu  wolis  as  a  source 
of  supply.  The  work  proijosod  will  cost  $."iO0.0OO,  ac- 
cording to  local  press  reports, 

Kansas  ( ity.  Mo. — The  Bd.  of  I'ub.  Wks.  Is  stated 
to  have  accepted  the  bid  of  the  Harr  I'umping  Engine 
Co..  of  Philadelphia,  to  furnish  the  city  with  a  vertl- 
lal  triple  expansion  i.uini'ing  engine  to  be  set  upon 
foundations  built  by  the  city  and  to  be  ready  for  use 
within  8  months:  capacity  of  engine,  l.l.OOO.OOO  gal, 
per  day;  price,  $130,500, 

Springfield,  O. — The  City  Council  has  sold  $30,000 
water  works  bonds, 

Harshaw,  Wis. — A  water  works  system  is  said  to  be 
projected. 

Steubenville,  O.- — The  Water  Works  Trus.  have  been 
authorized  to  purchase  a  tract  of  land  for  the  pro- 
posed low  pressure  reservoir  to  furnish  an  additional 
water  supply  of  3,000,000  gal. 

St.  Paul,  Minn. — Judge  Giddlngs  has  appointed  a 
commission  to  condemn  lands  in  Anoka  Co,,  wanted 
by  the  Bd,  of  Water  Comrs. ;  said  Bd.  is  desirous  of 
securing  about  200  acres  of  land  adjacent  to  Peltier 
and  Centerville  Lakes,  for  the  purpose  of  construct- 
ing a  reservoir  and  putting  in  a  dam  at  the  outlet  of 
Peltier  Lake. 

Bvanston,  III. — The  City  Council  has  passed  an  or- 
dinance providing  for  the  construction  of  a  system  of 
4-in.  cast  iron  water  mains  in  Washington  Place  and 
Wesley  Ave. 

Mishawaka,  Ind. — Mayor  Mix  has  recommended  to 
the  Council  the  installation  of  water  meters,  and  the 
employment  of  Mr.  Walker,  of  Flint,  Mich.,  to  in- 
vestigate the  situation  here  for  the  purpose  of  locat- 
ing the  artesian  strata. 

OrinneU,  la. — H.  F.  Lanphere.  Secy.,  writes  that 
the  GrInneH  Water  Co.  has  awarde<I  the  contract  for 
water  woriss  to  the  Des  Moines  Bridge  &  Iron  Wks., 
of  Des  Moines,  la. 

Westbrook,  Minn. — Village  Recorder  John  E.  Villa 
writes  that  M.  B.  Haynes.  of  Mankato.  Minn..  Is  the 
Engr.  In  Charge  of  proposed  water  works  system,  to 
be  built  at  a  cost  of  $7,000. 


Bidders. 


Maker  of  Pipes,  Etc. 


5  ..^        -" 
cQ  as 


o 


D.  M.  Stevenson  &  Co.,  Glasgow.  .  Cle  Generale  of  Liege  Belgium  or  first  class  Brit- 
ish makers  $33.54     $58.73     $97,620 

•Balmer  Lawrie  &  Co.,  Calcutta. .  R.  Maclaren  &  Co..  Glasgow 34.32       54.72       98,345 

Burn  &  Co  ,  Howrah D.  Y.  Stewart  &  Co.,  Glasgow 35.54       55.25     101,860 

Martin  &  Co.,  Calcutta Stanton  &  Co..   Stavely  &  Co..  Cochrane  Grove  & 

Co.,  Macfariane  Strang  &  Co .35.42       59.80     102,050 

Jessop  &  Co..  Calcutta Macfariane  Strang  &  Co.,  Glasgow 38.60       59,40     111,080 

•Contract  awarded. 
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Westfield,    Mass. — Local    press    reports    state    that  Watseka,    III. — Press    reports    state    that    Iroquois, 

Town    Kngr.   O.    E.   Parks   has   about    completed   plans  Ford  and  Livingston  Counties  will  expend  $100,000  on 

and  speclhcatlons  for  the  southern  section  of  the  sur-  a  new  drainage  ditch  to  prevent  the  recurrence  of  the 

face  drainage  system.  annual  tloods. 

East  Orange,  N.  J. — The  city  officials  are  said  to  Waukvyan,  III. — Bids  are  wanted  Oct.  10  for  the 
have  arranged  for  the  proposed  completion  of  the  3d  coustruitlon  of  a  system  of  sauliary  sewers,  as  au- 
Ward  drainage  system.  verlised  in  The  Engineering  Itecord. 

ISaluvia.  N.   Y. — County  Judge  Washburn,   attorney  Lanainy,  Mich. — Bids  for  the  construction  of  sewers 

tor  the  Bd.  of  Sewer  Comrs.,  has  filed  with  City  Clk.  In    the   1st    Ward  have  been  rejecte<l   and   action   de- 

Steeie   the  final   report   of    said    i!o.   tor   a   permanent  forred  until  next  spring.      II.  A.  Collar,  (;ity  Eiigr. 

sewerage  system  for  this  village.     I'lniib  prepared  for  ,    r>      • ,       >, .  i.      mi.                i  i     .              ,  . 

same,    by   .1.    W.    Holmes,    oi    Satavia,   have    been   ap-  ,  P.™"''  ««?"<'».  if«oA.— The   new   date   for  jeceivlng 

nroved  bv   the  .State  lid    of  Health  ^^'^^  ''""  ""^  coiistrnction  of  a  public  sewer  along  tue 

pio\ea  u>    UK   .>iate  isu.         iieaiiu.  U^^p  ^j  ^^^  ^^^,^1^  ^1^^  ^^^^^  1^  ^^^^    ^.^    ^^  advertised 

iVejc   London,   Conn. — A   survey   of   Ocean    Beach    is       in  The   Engineering  itecord. 

t^h!.°fortruct"lon"of'a%ewer""'°  "'  '"^  ^*''*''  ****■  '°'  Dayton.    O.-Blds   will    be   received    by   the    Bd.    of 

the  constiu<tlon  of  a  sewer.  ^^^^.^  Affairs  until  Oct.  3  for  constructing  storm  water 

West   Carthaye,  N.   Y. — The  contract  for   construct-  sewers    in    portions    of  4    streets,    requiring   approxl- 

ing  the  sewer  system  Is  stated  to  have  been  awarded  niately  S40  lln.   ft.  of  42-in.  brick  or  concrete  sewer, 

to  Geo.  S    Miller  &  Co.,  of  Oneida,  for  ?l!i,33«.  135    liii.    ft.    of    42-in.    brick    or    eeiuent    sewer,    and 

.      „.,                     .  ..    ^  .    ,    .  -•'•>'^^   ""•    ft.    of   24-in.,   18-ln.,    15-lu.    and   12-ln.    pipe 

Elizahetli,  N.  J. — Bids  are   wanted  Oct.   1   tor  con-  sewers,    25   catch    basins,   etc.     Robt.    H.    Ferguson, 

structlng  sewers  in  certain  streets.     N.  K.  Thompson,  (jjjy  Compt. 
St.    Comr. 

»  /,   ^  i    1    .       »rQ  Cincinnati,    O.— Bids    will    be    received    by    the    Bd. 

Dedliam,   Mans. — Bids   are    wanted   Oct.    1    for  $53,-  of  Pub.   Service  until  Oct.   1  for  furnishing  material 

000  sewerage  bonds.      E.  .\.   Brooks,  Treas.  and    constructing    sewers   and   drains    In    portions    of 

lirooklyn.  V.  V.-Blds  were  opened   Sept    17  by  the       tH^l^^^^'^^^^-^'^^^^^fl  t'^nf  sewe'r^and"' dmrns" 

??lTn,irrve.Xprern1'"s^ub^7y!-as'^'foe?:  "^"^      S  /"Sil. '"  ^  P^'-  °'   ^'"^-w^o^  tl^ 

S=  ■§  Davenport,  la. — Bids  are  wanted  Sept.  30  for  con- 

,,.„_.  _i3  _  =-         structlng  sewers   In   several  streets.     Thos.    Murray, 

Items.  Om  cp         cny   j-ugr. 

n             1-:^  Cleveland,  O. — The  following  bids  were  opened  Sept. 

30-in.  brick  sewer,  2,300  ft $8.25  $10.00  17   for  sewer  construction:    tor    Spafford    and    other 

24-ln.  cast  Iron  pipe,  36  ft 13.00          fi.O  i  streets:  W.  J.  Townsend  bid  $7,130:  C.  T.  McCracker 

18-ln.  cast  Iron  pipe,  108  ft 10.00          O.Oii  Co.,  $7,520;   C.    Burkhardt,  $8,004:  U.    P.  Burnett,  $8. 

12-in.   vlt.  pipe,  200  ft 3.50          1.75  301;  and  John  Potts  Co.,   $8,795.   For  Wellington  and 

30  .manholes   88.00  100. On  other  streets:  C.  Burkhardt  bid  $17,731;  Heagh  Const. 

Planking,   22  M.   ft 35.00  I8.OI1  Co.,    $18,008;    Clements    Bros.,   $18,149:   W.    J.   Town- 
Sheeting.  430   M.   ft 35.00  18.00  send,  $18,324;  and  John  Potts  Co.,  $10,721. 

Carthage,  N.  Y. — See  "Water."  Clay  Center,  Kan. — City  Clk.  W.  K.  McAulis  writes 

.,,,,.,,                „     J  n           „A      1  that  it  Is  proposed   to  construct  about  17  blocks  of 

SJ-«np<Jfflc«,Af.l. --By    recommendation    made    by  sowers   In  T)ist.    No.   1   and  850  ft.    of  public   sewer; 

Engr.  Olln  ,H.  Landreth  and  approved  by  State  Health  „,,,;„    „g,,.p,.g    f„    ^„    ig.j^     ,„,,       „„;,  "I^ternis   of   6 

Comr.   Lewis,   the   city   of   Syracuse  Is   called  "Ppn    to  „^  g.,,,    ,i„„    .  ^ids  will  probably  be  wanted  In  about 

meet  the  expense  of  constructing  a  system  of  sewerage  30  ^^yg       Estimated  cost  about  $7,000. 

for  the  village  of  Skaneateles  as  a  measure  for  pre-  •'                .                                 ^  ' 

venting    the    pollution    of    the    city    water    supply    at  Burlington,   la. — Bids   are   wanted   Oct.    6   for    con- 

Skancateles  Lake,   the   ownership   to   remain,  however,  structlng    the    North    Oak    St.    sewer    and    branches, 

witli   the  village  of  Skaneateles.  Emmett  Steece,  City  Engr. 

Kenmorc.    N.    Y. — .\   correspondent    writes   that   the  Milwaukee,  Wis. — It  is  stated  that  bids  are  wanted 

village  of  Kenraore   Is  to  have  a  system   of  sewerage,  Sept.   30   for  constructing  a   brick   sewer  In   Delaware 

and  that  the  Engrs.   Dept.,  Buffalo,  Is  preparing  plans  Ave.  and  a  pipe  sewer  in  Scott  St.     Chas.  J.  Poetsch, 

for  same.  Chmn.  Bd.  I'ub.  Wks. 

Irvinyton.   A'.  ./. — The  following  bids   were  opene  1    Sept.    10   for   building  a   sewerage   system    for   this 
town.     Alexander  Potter,  of  New  York  City,  Ch.   Engr.  : 

Items  and  Quantities.  9  S  g  §  |  ^  Mg  . 

vjBv  ^£   .  >Ss3  ■a.   . 

8-in.  pipe  sewer,  0—6  ft.   deep,  3,370  ft $.45  $58  S  03  S,  (iO 

8-ln.  pipe  sewer,  (i -8  ft.  deep,  29,401   ft ^50  60  70  7'- 

S-ln.  pipe  sewer,  8   -10  ft.  deep,  12,7VO  ft '.-,.-,  (55  go  1  V,|, 

8  In.  pipe  sewer,    10—12  ft.  deep,  4,395  It (id  '75  '90  jjr, 

S-ln.  pipe  sewer,  12  — 14  ft.  deep,  1,570  ft .li.-,  g,-,  |"kj  1  ■.^i 

8-ln.  pipe  sewer,  14  — 16  ft.  deep,  770  ft 1.00  90  1  80  1  SH 

8-in.  pipe  sewer,  16 — 20 -ft.    deep,   20  ft •.;.()()  175  o'ay  •>(jy 

lOln.  pipe  sewer,  0  —  6  ft.  deep,  420  ft .55  gs  "70  '  7^) 

10-ln.  pipe  sewer,  0 — 8  ft.  deep,  1,585  ft .60  75  80  80 

10-ln.  pipe  sewer,    8 — 10  ft.  deep,   1,400  1.    .65  §5  90  110 

10-ln.  pipe  sewer,  10 — 12  ft.  deep.  920  ft .70  '95  i\()  I'or^ 

loin,  pipe  sewer,  12 — 14  ft.  deep.  1. 1.j5  fi    .80  105  160  14(1 

10-in.  pipe  sewer.  14 — 10  ft.  deep,  630  ft 1.50  i'i5  ^  00  1  50 

10-ln.  pipe  sewer,  16 — 20  ft.  deep.  160  tt 2  00  1  75  3  00  ''00 

8  In.  C.   1.  pipe  extra,  300  ft .75  1.50  2^00  2  00 

10-in    C.  I.  pipe  extra,  100  ft 1.00  2.00  2.50  3.00 

Manhoes,   136   .  ..  ...^... 30.OO  35.00  35.00  36.00 

Manholes  over  10  ft.,  ijO  ft ., 3.OO  5.OO  4.00  4  00 

Intersection  manholes,  10,  eaih ^0.00  30.00  42.00  45  00 

Drop  manholes,   20  ft ; 1.50  20.00  5.00  sloO 

{•lush  tanks,  46,  each.  .. 40.00  80.00  44.00  55.00 

Branches  on   8-ln.  pipe,  2,001) 1.00  .40  .70  50 

Branches  on  10-ln.  pipe,  250 1  50  50  90  150 

Sheeting,  100  M.  ft.  B.  M ..'.',  to.OO  25!oO  35.00  27^00 

Found,   lumber,   20  .M.   tt 10.00  30.00  35.00  40.00 

Rock  excav.,  1,000  cu.  yds 2.00  3.00  2.75  1  50 

Asphalt  or  tar  joints,  8  In.,  500 .30  .20  30  10 

Asphalt  or  tar  joints,  10-ln.,  100 .35  20  40  10 

6-in.  tile  drain,  2,000  ft .35  .35  .30  [20 

Totals $46,021  $57,063  $05,505  $67,491 

•Contract  awarded. 

Washington,  D.  C. — Supt.  of  Sewers  D.  E.  iMcComb  Kansas  City,  Mo. — Contracts  for  sewer  construction 

writes   that   the  following   bids  were  opened    Sept.    13  (bids  opened  Sept.  19)  have  been  awarded  as  follows: 

for  the  construction  of  sewers :  o.  Sewer  A  ;  b.  Sewer  To  .Mat.  Kinlln.  Kansas  City,  Dlst.  198,  which  Includes 

B;    c.    Sewer    C,    etc.:    Jno.    F.    .loyce.    Washington,    a  7.000  ft.   of  pipe  sewer.   18   manholes,  8   catch  basins 

$2,055.50,  e  $4,501.00,  f  $2,910.95,  y  $1,455  ;  The  War-  and  5  flushtanks,  at  a  total  of  $11,469  :  to  R.  W    Mul- 

ren    F.    Brenlger    Co.,    Washington,    a    $28,079.60,    6  lens.   Kansas  City,  Dlst.  162,   which  Includes  7,300  ft. 

$9,490.53,  c  $2,035.90,   d  $2,032.20.  c  $3,082.23,  f  $2,-  of    pipe    sewer,    28    manholes,    5    catch    basins    and    5 

282.55,    g   $1,220 ;   M.   F.    Talty,    Washington,    a   $29,-  flushtanks,   at  a  total  of   $7,342.     The   lowest   bid    on 

936,   6  $9,191.65,  0  $1,621.50,   d   $2,250.50,   e   $3,091  ;  Dlst.    208,    which    Includes    13,400    ft.    of    pipe   sewer, 

Andrew  Uleeson.  Washington,   a  $;ii.360,  b  $12,49.>.08  2.200  ft.  of  brick  sewer,  55   manholes,  45  catch  basins 

c    $1,974.10,    d    $2,476;    Coyle    &    Co..    Washington.    <i  and    7    flUBlitanks    (contract   not   awarded),    was  from 

$24,591.80,   b  $11,841.75,  c  $2,404,  d  $2,130. 6..,   e  $2-  .Uichael   Walsh   at  $36,340. 

733.75,  /  $2,424.60.  y  $1,301  ;  Lyons  Bros.,  Brookland,  ,                      „,       „          „ 

D.   C.   a   $28,656.60,   c  $2,008.   d  $2,481,    e  $2,963.24,  Clinton,  la. — City  Engr.  Chas.  P.   Chase  has  placed 

t  $2  ''91  20    y  $1,264.  the  estimated  cost  of  5th  St.  storm  water  sewer  svs- 

'  tcni.   comprising  about  4  miles    of    brick    and    pipe 

noanoke.     Va. — Bids    will     be    received     by    W.     E.  sewer,  at  $18,500. 

Thomas,  Clk.  of  the  City  Council,  until  Oct.  3  for  fur-  „....,..           „,              ,       ,, 

nishing   material   and   constructing   sewers    In    Section  "  ic/ii(a.  A«ji.— The  construction  of  a   storm  water 

8.     J.  11.  Wingate.  City  Engr.  sewer  system  Is  under  consideration. 

Waahinntnn    D    r The  Sunt   nf  Spworo  hno  trnna  Jerseyvillc,  III. — The  City  Council  has  passed  a  reso- 

mlStrthec"mralssTo*'nersS*p?an^and  specification  '"»»"  authorizing  the  construction  of  a  sewerage  sys- 

for  the  construction   of   a  sewerage  system  at  the  In-  "     • 

dustrlal    Home  School.  Tiro  llivers.  Wis. — The  contract   for  constructing  a 

Cane   fhrirlea    Vn Local    T)re«<i   rennrta   atntp   thoi-       sewprngc  System   is  Stated   to  have  been   awarded   to 

ijope    tn«ricji.va.—--iyOcai    press   repoits   state   tnat       Murnhv  &  Ornv    of  Manitowoc    for  S!16  noo 
surveys  are  about  to  be  made  for  an  Improved  sewer-       -"uriin.v    a.  i.niy,  01  .u.iuitowoc,  ror  »iii,ii<kj. 

age  system.  Indianapolis.   Ind. — City    Engr.     Nelson    has     com- 

Toledn    O Rlda   are   wanted   Ocf     «  for  fiirnlaJilnir       pletert  plans  for  the  Bloyd  Ave.  sewer,  which  will  be 

ma?erin''l'  and  c''on«^rrtI,rg''24fn.''cfrcii'lar'%rlcjt'»^''r^  ;!l,^rn'nr,„''ner"to\nl8  in'  Jj/n'""""''"  "  """  "''«'"- 

with  4-ln.  shell.  In  portions  of  2  streets;  also  for  fur-  "'"*^  """  '"'"^'^  '"  ""  ^'*"'"-  P'P^' 

nlshlng  m.Ttcrlal  and  constructing  1!),  12,  10  and  8-ln.  J,nhr  Charles,  ha. — Press  reports  state  that  the  City 

circular     pipe    sewers     In     portions   of  several   other  Council    has  decided   to   Install   a   complete    system   o"f 

streets.     Chas.  H.  Nants,  City  Clk.  sewerage 


Lcxinyton,  Ky. — The  General  Council  has  passed  an 
ordinance  authorizing  the  submission  to  a  vote  of  the 
people  at  the  Nov.  election  of  the  question  of  issuing 
$150,000  bonds  for  the  construction  of  a  sanitary 
sewer  system. 

Nashville,  Tcnn. — The  City  Cofinctl  has  passed  bills 
appropriating  $73,000  for  the  extension  of  the  Eagle- 
lield  branch  sewer,  and  $2,200  for  extension  of  Wharf 
Ave.  sewer. 

Hherman,  Tex. — See  "Water." 

lAttle  Hock,  Arfc.— It  Is  stated  that  bids  are  wanted 
by  Jas.  I'.  Kleser,  Engr.  In  charge,  until  Oct.  4  for 
constructing  about  4  miles  of  6,  8  and  10-ln;  oloe 
sewers. 

Douglas,  Wyo. — Bids  will  be  received  until  Oct.  1 
by  Otto  H.  Bolln.  Town  Clk.,  for  constructing  a  sys- 
tem of  sewerage  In  this  town. 

Et.  Keogh,  Mont. — The  contract  for  constructing  a 
sewer  system  at  this  post  has  been  awarded  to  M. 
llgen  &  C.  Armberg,  of  Miles  City,  Mich.,  for  $9,639. 
Bids  were  opened  Sept.  22  by  Ch.  g.  M.  Geo.  E.  Pond. 

Denver,  Colo. — Citizens  from  Globevllle  and  Elyrla 
have  protested  to  the  lid.  of  Pub.  Wks.  against  the 
emptying  of  the  Denver  sewer  Into  I'latte  Klver  near 
their  towns  ;  they  ask  that  the  main  line  be  extended 
at  least  one  mile. 

Torreon,  Mcx. — See  "Water." 
BRIDGES;^ 

Reading,  Pa. — Bids  will  be  received  by  John  F 
Ancona,  Co.  Compt.,  until  Oct.  1  for  constructine  a 
bridge  In  Washington  Township. 

Hcranton,  Pa. — Bids  will  be  received  by  the  Co 
Comrs.  until  Sept.  30  for  constructing  the  following 
bridges  :  1  expanded  metal  concrete  arch  bridge  near 
I).,  Ij.  &  W.  station  at  La  Plume ;  the  following  steel 
girder  corrugated  Iron,  concrete  floored  bridges :  1  In 
Glenburn  Boro.  near  Waverly  line;  1  over  Kennedy's 
Creek  In  North  Abingdon  turnpike  ;  and  1  over  Whit- 
ney's Creek  in  West  Abingdon  Township  ;  1  steel  truss 
bridge  over  Spring  Brook  In  Spring  Brook  Township. 
K.  T.  Jones,  Co.  Compt. 

Trenton,  N.  J. — The  Berlin  Iron  Bridge  Co.,  East 
Berlin,  Conn.,  Is  reported  to  have  secured  the  contract 
to  construct  a  bridge  at  Olden  Ave.  for  $20,300. 

Downingtown,  Pa. — It  is  stated  that  the  Co.  Comrs. 
and  the  Trolley  Co.  are  considering  the  building  of  a 
bridge  across  Brandywlne  Creek,  in  this  city.  Walter 
Mclionald.   Co.   Surv.,  West  Chester,  Pa. 

Afio  York,  N.  Y. — Bids  are  wanted  Oct.  2  for  tak- 
ing down  and  rebuilding  the  westerly  abutment  of 
bridge  ai-ross  the  tracks  of  the  N.  Y,,  N.  H.  &  Hart- 
ford R.  IS.  at  the  crossing  of  the  Bronx  and  Pelham 
Parkway.      Wm.   R.  Wlllcox.  Comr.  of   Parks. 

Pulaski,  Pa. — Y.  B.  Zohnlser,  of  New  Castle ;  W.  P. 
Davis,  of  Towauda;  Chas.  E.  Hoke,  of  Chambersburg, 
and  W.  II.  Mlddleton  and  F.  P.  Snedgrass.  both  of 
llarrlsburg.  have  been  appointed  as  viewers  to  Inquire 
Into  the  necessity  of  rebuilding  a  bridge  across  Chen- 
ango River,  at  Pulaski. 

Philadelphia,  Pa. — Local  press  reports  state  that 
according  to  plans  agreed  upon  by  the  Rapid  Transit 
(-0.  and  llic  City  authorities,  the  present  piers  of  the 
.Market  SI.  bridge  will  be  extended  on  the  south  and 
the  enlire  bridge  moved  several  feet  toward  Chestnut 
St.  The  piers  on  the  north  will  also  be  extended  and 
slrengtlieiied  and  an  elevated  structure  built  on  them. 

Philadelphia,  Pa. — The  following  bids  were  opened 
Sept.  20  by  \\  m.  ('.  Haddock.  Dlr.  Dept.  of  Pub.  Wks., 
for  the  appiiiaclies  to  and  piers  of  proposed  bridge 
over  .Scliiiylkill  River  on  the  line  of  Passyunk  Ave.  : 
.\rui«trong  &  Printzenhoff,  $39,390 ;  time  9  months : 
HofTman  Engineering  Co.,  $36,230:  7  months;  David 
Peoples.  $2:i.927  :  6  months;  Henderson  &  Co.,  Ltd., 
$49,777 ;  12  months ;  McGasv  &  Gray,  $29,266 ;  5 
months. 

Bids  opened  at  the  same  time  for  the  construction 
of  an  intercounty  bridge  over  Poquessing  Creek  on  the 
line  of  Franktord  Road:  Henderson  &  Co.,  $42,000; 
time  6  months;  McCormIck  &  Co.,  $34,000;  6  months; 
David  I'eoples,  $38,000;  6  months. 

Boston,  Mass. — Bids  will  be  received  by  the  City 
Engr.  until  Oct.  8  for  steel  superstructure  of  Sections 
A  and  B,  Broadway  Bridge,  and  giving  bond  of  a 
Surety  Co.  In  $25,000. 

Vichers  Ferry,  N.  Y. — It  Is  stated  that  bids  are 
wanted  by  J.  R.  Strong,  Village  Pies.,  until  Oct.  1 
for  constructing  a  3-span,  162  ft.  long,  16  ft.  wide. 
Iron  bridge  on  stone  foundation;  estimated  cost,  $35,- 
000.     C.  E.  Hicks,  Des.  Engr. 

Doylestown,  Pa. — Local  press  reports  state  that  the 
following  bids  were  received  b.v  the  Co.  Comrs.  Sept. 
20  for  constructing  an  Intercounty  bridge  at  the  Red 
LI011  Hotel,  Torresdale:  Henderson  &  Co.,  $42,000; 
David  Peoples,  $38,000,  and  McCormIck  &  Co., 
$34,000. 

Ilarrisburg,  Pa. — Press  reports  state  that  the  State 
Bd.  of  Pub.  lildgs.  &  Grounds  has  awarded  contracts 
as  follows,  for  bridges  to  be  built  by  the  State  (bids 
received  Sept.  23):  'To  Nelson  &  Buchanan  Co..  Cham- 
bersburg, Masontown  bridge,  Bradford  Co.,  $24,000; 
Taylor.svllle  bridge,  Bradford  Co..  $25,000;  Old  Forge 
bridge,  Lackawanna  Co.,  $6,000;  Lycoming  Creek 
bridge,  Lycoming  Co.,  $19,000;  Loyalsock  Creek 
bridge,  Lvcotnlng  Co..  $19,144;  Tuscarora  Creek 
bridge,  Juniata  Co.,  $16,600:  Tlonesta  Creek  bridge. 
Forest  Co.,  $21,000;  White  St.  bridge,  Brookvllle,  Jef- 
ferson Co.,  $20,447.  To  Peim  Bridge  Co.,  Beaver 
Falls.  Pa.;  Honesdale  bridge,  Wavnc  Co.,  $40,745: 
Mang's  bridge,  Wayne  Co.,  $6,939;  Sugar  Creek 
bridge,  Bradford  Co..  $21,090;  Tunkhannock  bridge, 
Wyoming  Co..  $14i..375.  To  National  Bridge  Co., 
New  York  City.  Bowmanstown  bridge.  Carhop  Co., 
$63,900.  To  York  Bridge  Co.,  York,  bridge  over 
Schuylkill  River  at  Cross  Keys,  Berks  Co..  $19,250. 
To  W.  II.  Gulick.  Phoenlxvllle,  Dlxou  bridge,  Wy- 
oming Co..  $25,100.  To  King  Bridge  Co..  Cleveland, 
O..  White  Haven  bridge,  between  Carbon  and  Luzerne 
Counties.  $80,460,  and  Humphrey  bridge,  near  Cur- 
wensvllle,  Clenrfleld  Co.,  $26,100. 

Northea.9t.  Md. — The  Co.  Comrs.  are  reported  to 
have  condemned  the  bridge  across  MPl  Creek  at  Main 
St..  In  this  city,  and  will  replace  It  with  an  Iron 
structure,  to  cost  about  $8,000. 
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StivaHHoh.  Go. — Press  reports  state  that  U.  M. 
Sietle.  Ch.  Engr.  of  the  Central  of  Ga.  R.v.  Co..  is  pre- 

1  aring  plans  for  alterations  to  be  made  in  the  St. 
AiiKUsIine  bridge.  Said  plans  when  completed  will 
lie  submitted  to  Capt.  C.  E.  Gillette.  Corps  of  Engrs.. 
r.  S.  A.,  in  charge  of  Government  work  at  Savannah. 
who  will  forward  them  to  the  War  Kept,  for  approval. 

•  NorfoUs,  Ta. — Local  press  reports  state  that  the  Bay 
Shore  Terminal  It.  R.  Co.  contemplates  building  a  via- 
duct across  the  Norfolk  &  Western  tracks. 

Jacksonville,  Fla. — This  city,  together  with  the  In- 
terested railroads,  propose  to  rebuild  the  Bridge  St. 
viaduct :  It  will  be  a  1st  class  steel  structure,  1,000 
ft.  In  length  with  40-ft.  roadway  and  2  sidewalks  6 
or  S  ft.  wide 

ThomattoH.  Qa. — It  Is  stated  that  bids  are  wanted 
Oct.  13  for  constructing  a  216-ft.  lattice  bridge  across 
Flint  Klver  between  Upson  and  Talbot  Counties.  W. 
B.  Adams,  Comr.  of  Lpson  Co. 

PuHta  Oorda,  Fla. — See  "Railroads." 

Sac  City,  /a.— -The  Geo.  E.  King  Co.,  Des  Moines, 
la..  Is  stated  to  have  received  the  contract  to  con- 
struct a  steel  bridge  at  North  5th  St.,  for  $5,750. 
The  bridge  is  to  consist  of  2  80-ft.  spans,  and  to  have 
a  20-ft.  roadway  and  a  6-ft.  walk  on  one  side. 

Joliet.  III. — The  Co.  Comrs.  have  agreed  with  the 
Highway  Comrs.  to  assist  In  replacing  Red  Mill 
Bridge.  It  Is  reported  that  the  proposed  structure 
will  cost  about  J14,000. 

Portsmouth,  O. — The  building  of  a  bridge  In  this 
city  Is  being  considered.  The  cost  of  a  stone  struc- 
ture is  reported  to  be  placed  at  $18,000  and  that  of  an 
Iron  structure  at  |14,000. 

f!priHgfleld,  O. — The  Co.  Comrs.  have  been  peti- 
tioned to  construct  a  bridge  across  Beaver  Creek, 
about  4  miles  east  of  this  city. 

PaincsvUle,  O. — The  King  Bridge  Co.,  Cleveland,  O., 
is  reported  to  have  submitted  the  lowest  bid  for 
building  a  bridge,  175  ft.  long,  across  Chagrin  River, 
at-*«,S50. 

Kalamazoo.    Uich. — Local    press    reports   state   that 

2  cement  arches  are  soon  to  be  constructed  in  thi.s 
rliy:  1  across  Aitcll  Creek,  at  Burdick  St.,  the  other 
a4-ross  Arcadia  Creek  at  Park  St. 

firand  Haven,  Uich. — See  "Electric  Railways." 

Carthage,  Mo. — Bids  will  be  received  until  Sept. 
30  for  inrnisbing  material  and  constructing  a  steel 
bridge  across  Turkey  Creek  on  the  line  between 
Townships  27  and  28.     T.  V.  Grieb,  Co.  Surv. 

Toledo,  O. — The  building  of  a  bridge  at  Jefferson 
St.  is  being  discussed. 

YoHnggtoicn,  O. — Local  press  reports  state  that  E. 
M.  ScoBeld.  of  I'lttsburg,  formerly  engineer  of  the 
Yonngstown  Bridge-  <,'o..  has  prepared  plans  for  a 
vladncl  to  be  built  from  Belmont  Ave.  to  Federal  St.. 
and  estimates  the  cost  at  $80,000.  The  plans  pro- 
vide for  the  crossing  of  the  railroads  by  2  spans. 
one  72  ft.  long,  the  other  135  ft.  long,  and  the  dis 
tance  from  Federal  St.  to  the  railroads  (240  ft.)  to 
contain  12  20-ft.  spans. 

Cual  nrove,  O. — It  Is  stated  that  the  Camden  Inter- 
State  Railway  Co.  has  decided  to  construct  a  bridge 
in  this  city.    C.  Lake,  Ch.  Kngr.,  Huntington,  W.  Va. 

Hovk  Island,  III. — The  Bd.  of  Supervisors  has  re- 
ported in  favor  of  a  bridge  over  Rock  River,  site  and 
cost  to  be  determined  later. 

8t.  Joseph.  Mo. — Bids  will  be  received  by  the  Co. 
Comrs.  until  Oct.  1  for  repairing  and  building  several 
.iniall  county  bridges.     Theo.  Stelnacker,  Co.  Surv. 

Indianapolis,  Ind. — It  Is  stated  that  bids  are 
wanted  Sept.  30  for  constructing  2  arch  culverts  and 
1  concrete  arch  culvert.    Harry  B.  Smith,  Co.  Surv. 

Tahlequuh,  Ind.  Ter. — It  is  stated  that  a  $40,000 
bridge  Is  to  be  constructed  across  Arkansas  Klver, 
just  above  the  mouth  of  Grand  River. 

Xew  Orleans,  La. — The  building  of  a  bridge  at 
Hagan  .\ve.  Is  being  considered. 

Memphis,  Tenn. — The  Nashville,  Chattanooga  &  St. 
Louis  K.  R.  Co.  Is  reported  to  have  awarded  to  the 
Miller  Paving  Co.  contracts  for  building  2  concrete 
culverts  In  this  city,  1  to  be  located  at  La  Rose  St. 
and  Broadway,  to  cost  $15,000.  the  other  at  Dean 
Ave.  and  Broadway,  to  cost  $5,000. 

KnoTville,  Tenn. — It  Is  stated  that  the  old  Mary- 
vllle  bridge  across  Tennessee  River  In  this  city.  Is  to 
replaced  with  a  steel  structure. 

Shreveport,  La.— The  citizens  on  Sept.  15  are  stated 
to  have  voted  In  favor  of  constructing  a  traffic  bridge 
across  Red  River,  to  be  used  In  place  of  the  present 
railroad  bridge. 

Brandon,  Miss. — It  Is  stated  that  bids  are  wanted 
Oct.  (i  for  constructing  a  128  ft.  bridge  across  Dey 
Creek:  also  a  68  ft.  bridge  across  the  same  creek.  G. 
W.  W.  White,  Clk. 

Los  Angeles,  Oal. — Local  press  reports  state  that 
the  Southern  i'aclflc  R.  R.  Co.  has  submitted  to  the 
Bd.  of  Pub.  Wks.  plans  for  a  double  track  steel  bridge 
to  t>e  built  across  Los  Angeles  River,  near  Los  FelTx 
Road. 

White  Sulphur  SpHngs,  Mont. — It  Is  stated  that 
bids  will  be  received  by  the  Co.  Comrs.  for  building  a 
wagon  bridge  across  Smith  River. 

Hamilton,   Mont. — The   Co.    Comrs.   have   agreed    to 

frant  the  petition  of  the  citizens  residing  on  the  east 
ork  of  Bitter  Root  River,  for  the  bulldmg  of  a  road 
and  bridge,  provided  the  right  of  way  be  secured  and 
fenced  without  cost   to  the  county. 

Oregon  City,  Ore. — It  Is  stated  that  bids  are 
wanted  Oct.  1  for  constructing  a  Howe  truss  bridge 
across  Tualatin  River.     John  W.  Meldrum,  Co.  Surv. 

Bigtimher,  Mont. — Bids  will  be  received  by  the  Bd. 
of  cJo.  Comrs.  until  Dec.  1  for  constructtng  a  bridge 
across  Sweet  Grass  River,  at  Mydland  Crossing.  J. 
H.  Moore,   Co.  Clk. 

Eureka,  Cal. — It  Is  stated  that  bids  will  be  received 
by  the  Bd.  of  Snperv.  until  Oct.  13  for  constructing 
a  bridge  across  Redwood  Creek  at  Orick.  Address 
Co.   Clk. 


Victoria,  B.  C. — The  time  for  receiving  bids  for  the 
Point  Elllce  bridge  has  been  extended  from  Oct.  13  to 
Oct.  27.  Notice  of  change  was  received  too  late  to 
make  correction  in  proposal  advertised  in  The  Engi- 
neering Record. 

PAVING  AND  ROADMAKING. 

Reading.  Pa. — Mayor   Yeager   has   signed    the   ordi- 
nance providing  for  the  paving  with  brick  of  portions 
of  Cherry,  Chapel  Terrace  and  13th  Sts, ;  appropria 
tlon,  $11,387. 

Allegheny,  Pa. — The  Select  Council  has  passed  ordi- 
nances authorizing  the  grading,  paving  and  curbing 
of  Simpson  and  Iowa  Sts.,  and  Arthur  Ave.,  the  le- 
grading  and   repaving  of  Marlon  Ave.  and   Monterey 

Oeneseo,  Jf.  y. — The  village  has  under  consideration 
the  proposition  to  issue  $30,000  bonds  for  the  con- 
struction of  stone  roads. 

yiayara  Falls,  N.  Y. — Supt.  Welch,  of  the  Niagara 
State  Reservation,  has  been  directed  to  take  up  the 
matter  of  a  boulevard  from  the  terminus  of  the  State 
lands  in  this  city  to  Lake  Ontario. 

Killingly,  Conn. — Bids  will  be  received  by  the  Bd.  of 
Selectmen  until  Sept.  30  for  constructing  1  section 
of  macadam  and  2  sections  of  gravel  roads  in  this 
tomi.     John  A.   Gilbert,  1st  Selectman. 

Trenton,  N.  J. — Local  press  reports  state  that  on 
Sept.  10  the  following  bids  were  opened  for  10,031 
yds.  of  asphalt  to  repave  Warren,  Bank  and  E.  Han- 
over Sts.  Prices  are  per  sq.  yd.,  with  5,  10  and  10- 
year  guarantees,  respectively:  Wm.  F.  McGovern, 
Kentucky,  asphalt,  $1.C6,  $1,88,  $2.43:  new  curb,  30 
cts. ;  old  curb,  5  cts.  J.  C.  Rock,  of  New  York,  on 
Venezuela  asphalt,  $1.52,  $1.98,  $2.48;  new  curb,  35 
cts.;  old  curb,  5  cts.  John  H.  Hurley,  on  Trinidad 
asphalt,  $1.91.  $2.39,  $2.70;  new  curb,  40  cts.;  old 
curb,  7  cts.  Robt.  A.  Montgomery,  on  Kentucky  as- 
phalt, $1.45,  $1.75,  $2;  new  curb,  34  cts.;  old  curb,  4 
cts.  Barber  Asphalt  Paving  Co.,  $1.65,  $1.85,  $2.40; 
new  curb,  35  cts.;  old  curb,  5  cts. 

A'ew  yorfc,  N.  Y. — Bids  are  wanted  Oct.  2  for  paving 
with  rock  asphalt  mastic  on  concrete  base,  etc..  the 
walks  of  the  "Ramble,"  Central  Park.  Wm.  R.  Will- 
cox,  Comr.  of  Parks. 

Providence,  R.  I. — The  Bd.  of  Aldermen  has  passed 
an  amendment  to  the  Api)iopriati6n  Bill,  giving  an 
additional  .$30,000  for  higliw,iy.s,  which  makes  a  total 
of  $280,000. 

Syracuse,  N.  Y. — On  the  recommendation  of  the  City 
Engr.,  the  amount  of  uiouoy  to  be  raised  by  loc';il 
assessment  for  paving  Oak  St.  has  been  flxed  at  $5,- 
(SO  and  for  repairing  the  asphalt  In  W.  Genesee  St., 
$9,200. 

Plans  of  the  City  Engr.  have  been  approved  for 
paving  portions  of  N.  Warren  and  W.  Willow  Sts. 
with  asphalt  or  brick. 

McKrcsport,  Pa. — Bids  are  wanted  Oct.  7  for  grad- 
ing and  paving  with  brick  on  a  portion  of  SIrawberrv 
Alley.     U.  A.  HItchens,  Conipt. 

Troy,  N.  Y. — Bids  will  be  received  by  the  Bd.  of 
Contract  &  Supply  until  Oct.  3  for  regulating,  mull- 
ing and  paving  with  vitrified  brick  on  a  concrete  foun- 
dation portions  of  Pawling  Ave.  and  Front  St.  Ja.s. 
M.  Riley,  Clk.  pro  tern. 

Old  Sayhrook,  Conn. — Bids  will  be  received  by   the 
Bd.    of    Selectmen    until    Sept.    30   for  coiislniiiing   a 
macadam  and   telford   road   in    this   town.      Wni     II 
Smith,  1st  Selectman. 

]\lcwlon,  N.  J. — Bids  will  be  received  by  the  Co. 
Bd.  of  Chosen  Freehohlcrs  until  Oct.  20  for  ciiii- 
Ktructing  about  4  niiks  of  macadam  road  in  the 
county.      A.  H.  Konkle,  Engr. 

Hartford,  Conn. — The  Common  Council  has  voted  to 
pave  Pearl  St.  with  sheet  asphalt  in  1903,  bids  to  In- 
clude a  10-year  contract. 

St.  Augustine,  Fla. — The  City  Council  has  ordered 
a  report  on  the  probable  cost  of  i>aving  Charlotte  St. 

Miami,  Fla. — The  County  Comrs.  are  said  to  be 
completing  arrangements  for  building  a  rock  road  for 
the  entire  length  of  the  county. 

Big  Stone  Gap,  Ya. — See  "Water." 

Baltimore,  Md. — The  Com.  on  Highways  has  re- 
ported favorably  on  ordinances  to  pave  a  portion  of 
HofTman  St.  with  brick  and  portions  of  Windsor  Ave. 
and  Stockholm  St.  with  cobblestones. 

Chicago,  III. — Bids  are  wanted  by  the  Bd.  of  Local 
Improv.  until  Oct.  1  for  the  following  street  im- 
provements: for  paving  with  asphalt,  granite  blocks 
and  novacullte  on  portions  of  several  streets,  for 
wooden  curbing,  limestone  curbing  and  constructing 
granite  concrete  combined  curb  niid  gutter  on  several 
streets.     Andrew  M.  Lynch,  Pres. 

Lima,  0. — The  estimated  cost  of  paving  Lakewood 
Ave.  is  $29,700  and  Cole  St.,  $26,000 

Decatur,  III. — The  lowest  bid  received  for  paving 
Main  St.  was  from  the  Kentucky  Asphalt  Co.,  at  $1  6u 
per  sq.  yd.  for  asphalt  on  concrete. 

Crookston,  Minn. — The  City  Countll  has  awarded 
the  contract  for  paving  the  business  streets  to  the 
Barber  Asphalt  Paving  Co. 

Orand  Rapids,  Mich. — Local  press  reports  state  that 
it  is  proposed  to  pave  Wealthy  Ave.,  probablv  with 
brick. 

Toledo,  0. — Bids  are  wanted  Oct.  6  for  furnishing 
material  and  paving  with  various  kinds  of  block  pave- 
ment on  portions  of  several  streets.  Chas.  H.  Nauts 
City  Clk. 

Cincinnati,  O. — Bids  will  received  by  the  Bd.  of 
Pub.  Service  until  Oct.  1  for  improving  portions  of 
several  streets  by  grading,  curbing  and  paving  with 
brick;  also  until  Oct.  15  for  grading,  setting  curbs 
and  paving  with  asphalt  on  a  portion  of  Pleasant  St. 
Geo.  F.  Holmes,  Clk. 

Oonnersville.  Ind. — Karl  L.  Hanson,  City  Engr., 
writes  that  bids  will  be  received  until  Oct.  1  for  con- 
structing approximately  125,000  sq.  ft.  of  cement  side- 
walks, 4.000  lin.  ft.  of  combined  curb  and  gutter, 
etc.     J.  S.   Clouds,  City  Clk. 


Akron,  O. — Bids  are  wanted  Oct.  4  for  furnishing 
material  and  constructing  sidewalks  and  crossings  for 
the  year  beginning  Oct.,  1902.  CImis.  li.  Isbell,  (;ik. 
Bd.  City  Comrs. 

Jcrseyville  III. — Wolf,  Maupiu  &  Curdle,  of  Alton, 
111.,  have  the  contract  for  2  blocks  of  paving  at 
$1.49   per  sq.   yd.,    Wabash  brick  on  concrete  to   be 

used. 

Jancsville,  Wis. — Brown  &  Connors,  of  Janesvllle, 
have  received  the  contract  for  Improving  portions  of 
several  streets  ut  tlie  following  prices:  excavation, 
39V2  cts.  per  cu.  yd. ;  macadam  pavement,  48^.  cts. 
per  sq.  yd.;  cement  curbing,  at  53'/2  cts.  per  llu.  ft.; 
combined  cement  curb  and  gutter  at  74  cts.  per  lln. 
ft.      Total   estimated  cost,  $15,222. 

Carthage,  III. — The  City  Council  has  passed  an 
ordinauce  ordering  paving  around  the  square  and  on 
North  Main  St.,  work  to  commence  about  Oct.  1. 
The  estimated  cost  is  given  as  $40,000. 

Cedar  Falls,  la. — The  lowest  bids  received  for  mac- 
adamizing the  Ist  Ave.  road  (toward  whicli  the  Co. 
Bd.  of  Superv.  appropriated  $6,000)  was  from  R.  E. 
Jackson  at  65%  cts.  sq.  yd. 

Milwaukee,  Wis. — The  Western  Paving  &  Supply 
Co.  has  been  awarded  contracts  for  asphalt  paving 
in  5  streets,  in  all  about  8,584  sq.  yds.,  at  $2.29  and 
$2.34  per  sq.  yd. 

MaryvUle,  Mo. — City  Engr.  Geo.  Custer  writes  that 
the  following  bids  were  opened  Sept.  20  for  10.649 
sq.  yds.  of  brick  paving  on  a  sand  foundation  :  a. 
sandstone  curbing ;  6,  vitrified  curbing ;  c,  paving,  per 
sq.  yd.  :  Likes  Improv.  Co.,  Ues  Moines,  la.,  a  M  cts., 
h  22  cts..  c  $1.32:  J.  E.  Lynch,  Moberly,  Mo.  (award- 
ed), a  50  cts.,   6  18  cts.,  c  $1.24. 

Aurora,  III. — A  petition  is  being  circulated  for  the 
paving  of  State  St.  with  brick  or  asphalt. 

St.  Joseph,  Mo. — The  Muncipal  Assembly  has  passed 
ordinances  for  the  paving  of  Jule  St.,  with  asphalt, 
from  6th  to  13th  Sts.,  the  paving  of  a  iiortlon  of 
Felix  St.  and  the  m.tcadamizlng  of  Edmond  St. 

Leavenworth,  Kan. — City  Clk.  M.  A.  Przybylowicz 
writes  that  the  following  bids  were  opened  Sept.  !■ 
for  paving  and  repaving  Bway. :  A.  Abbot-Gamble 
Contr.  Co.,  Kansas  City,  Mo.  ;  B,  Barber  Asphall  Pav- 
ing Co.,  Kansas  City,  Mo. ;  C,  Gilsonity  Roofing  &  Pav- 
ing Co.,  Kansas  City,  Mo. ;  1>,  Green  River  Asphalt  Co., 
St.  Louis,  Mo.   (awarded)  : 
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$1.62Vj     $.52       $.25       $3.25       $.65 
1.49Vj       .45  .23  3.25  .63 

1.55  .58  .21  3.20         .57 

.99  .28  .15  2.09  .45 

The  engineer's  estimate  was  as  follows :  regarding 
3,676  cu.  yds.  ©28  cts.  ;  concrete,  10,866  sq.  yds.  (&4.) 
cts. ;  surfacing,  31,516  sq.  yds.  frtlS  cts. ;  asphalt,  45,- 
862  sq.  yds.  @$l.lo ;  granite  blocks  complete,  1,160 
sq.  yds.  (^$2.09. 

St.  Paul,  Minn. — The  estimated  cost  of  curbing  and 
boulevardlng  a  portion  of  Dale  St.  is  $8,250. 

Atchison,  Kan. — City  Engr.  Fred  Glddinga  writes  ■ 
that  the  following  bids  were  received  Sept.  2  for  pav- 
ing loth  St.  with  1  course  vitrified  brick  on  3-in.  sand 
foundation,  with  sand  filler  and  20-lu.x5'/>-in.  curbing. 
Bidders  both  of  Atchison.  Contract  awarded  to  O. 
10.  Selp  &  Co. : 

O.  E.  L. 

Items  and  Quantities.  Selp  &  Co.  Wines. 

Grading,  5,346  cu.  yds $.23         $.26 

Curbing,  2,410  lin.  ft 41  .42 

Curb  reset,  28  lin.  ft 20  .15 

Br.  sidewalk,  224  sq.  ft 07  .06 

Br.  walk  relaid,  6,812  sq.  ft 02  .02 

Oak  plank,  625  ft.  B.  M 03  .02y. 

Brick  paving,  3,843  sq.  yds 84%        .82  " 

Totals    , $5,643     $5,724 

Burlington,  la. — Bids  will  be  received  until  Oct.  C 
for  paving  with  brick  on  portions  of  Main  and  Valley 
Sts.     Emmett  Steece,  City  Engr. 

Canton,  O.^lt  Js  stated  that  bids  are  wanted  Oct. 
6  for  $13,000  street  Improvement  bonds.  C.  C.  Loyd, 
City  Clerk. 

Hammond,  Ind. — Bids  are  wanted  Sept.  30  for  mac- 
adamizing Fayette  St.  and  Sheffield  Ave.  W.  F. 
Bridge,  City  Engr. 

Mobile,  Ala. — Local  press  reports  state  that  the  next 
paving  project  to  be  put  before  the  Council  will  in- 
clude the  following  work:  Commerce  St.  with  Belgian 
block  on  concrete;  Water  and  Royal  Sts.  with  biick 
on  concrete;  Government  St.  with  asphalt;  report  of 
Engr.  on  this  work  not  yet  made. 

Loveland,  Colo. — The  Commissioners  of  Larimer  Co. 
have  granted  the  petition  to  build  a  wagon  road  inio 
Estes  Park  from  Loveland,  and  have  appropriated 
$25,000   for  said    purpose. 

Oakland,  Cal. — City  Clk.  R.  W.  Church  writes  that 
improvements  contemplated  for  12th  St.  Boulevard, 
include  the  construction  of  a  new  dam  and  flood  gates 
across  Estuary  on  12th  St.  Bids  for  work  not  yet 
asked.  F.  C.  Turner,  City  Engr.  Estimated  cost, 
$38,000. 

Denver,  Colo. — Bids  are  wanted  Sept.  30  for  fur- 
nishing material  and  constructing  and  reconstructins 
sidewalks  in  Sidewalk  Dists.  Nos.  8  and  9.  R.  W. 
Speer,  Pres.  Bd.  Pub.  Wks.  The  total  estimated 
cost  is  placed  at  $101,470. 

San  Francisco,  Cal. — City  Engr.  Grunsky  estimates 
that  It  would  cost  over  $100,000  to  pave  the  central 
portion  of  steep  streets  with  basalt  block. 

Portland,  Ore. — The  Common  Council  has  declared 
its  Intention  to  pave  23d  St.  with  vitrified  brick  on 
concrete  foundation  for  a  distance  of  26  blocks. 

Toronto,  Ont. — The  City  Engr.  has  recommended 
the  purchase  of  an  asphalt  plant  at  a  cost  of  $23,000. 

The  Toronto  Contracting  &  Paving  Co.  has  received 
the  contracts  for  paving  with  brick  on  Givens  St.  at 
$17,742,  and  on  Avenue  Road  at  $17,556. 

Contracts  for  paving  with  asphalt  In  three  streets 
have  been  awarded  to  the  Forest  City  Paving  Co., 
amounting  In  all  to  about  $15,000. 
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fhilippinc  Islandii.—  'Thu  Washingtou  "Star"  states 
lliat  on  the  recommeudation  of  General  Chaffee,  Secy. 
Knot  has  authorized  an  expenditure  of  $20,000  for 
immediate  use  in  the  construction  of  a  military  road 
in  the  Island  of  Mindanao,  P.  I. 

POWER   PLANTS,  GAS   AND    ELECTRICITY. 

Newark,  N.  J. — A  press  report  states  that  Klisha  W. 
iMeloney,  of  Yardley.  Pa.,  has  purchased  the  Twined 
Mill  on  the  White  Clay  Creek,  a  few  miles  north  of 
.Newark,  N.  ,T.,  and  will  establish  an  electric  light 
]ilant  there,  which  will  furnish  light  and  power  to 
Newark,  I.andenberg  and  Avondale. 

Johnstoirv.  I'li.- An  ordinance  has  been  introduced 
in  Council  granting  the  City  Subway  Co.  a  franchise 
to  construti  and  maintain  underground  subways  or 
conduits. 

.■l/(oona.  Pa. — The  Citizens'  Electric  Light,  Heat  & 
Power  (.'o.,  is  stated  to  have  purcha-sed  a  site  for  Its 
plant  on  0th  Ave.  and  20th  St.  and  will  soon  let  con- 
Irncts  for  necessary  buildings,  machinery,  etc.  S.  S. 
Ueighard,  I'res. 

Middtcburg,  Pa. — The  Council  Is  stated  to  have 
granted  A.  G.  Scholl  and  Carl  F.  Kspenschade,  repre- 
senting the  .Mlddleburg  Electric  Co.,  a  franchise  tor 
an  electric   lighting  system. 

Palo  Alto,  Pa. — The  Town  Council  is  stated  to  have 
granted  a  franchise  to  the  Schuylkill  Valley  Gas  Co. 
Geo.   M.  Roads,  of  Pittston,  is  reported  interested. 

West  Seneca,  N.  T. — The  United  Natural  Gas  Co. 
is  reported  to  have  commenced  surveying  froui  West 
Senecu  to  its  gas  wells  at  Lancaster  and  Elma,  for 
laying  pipe  lines,  a  distance  of  7  miles.  Right  of 
way  has  been  secured  from  these  towns. 

Seranton,  Pa. — The  Lackawanna  Light,  Heat  & 
Power  Co.,  of  Seranton,  has  been  incorporated,  with 
a  capital  of  .|10,000.  Directors;  Meyer  Stern,  James 
Gillespie  and  Adolph  Eicholtz,  Phtladeiphia.  The 
company  has  petitioned  the  Council  for  a  franchise. 

Berwick,  Pa. — The  Berwick  Light,  Heat  &  Power 
<jO.,  of  Ilerwick,  has  been  incorporated;  capital, 
.fO.OOO.  Directors:  Robt.  C.  Adams,  Seranton;  C.  D. 
Eaton  and  Chas.  C.  Evans,  Berwick. 

Alt.  Holly  Springs,  Pa. — The  Dirs..  of  the  Carlisle 
&  Mt.  Holly  Ry.  Co.  are  stated  to  have  decided  to  take 
out  a  charter  for  the  erection  of  a  light,  heat  and 
power  plant  at  Mt.  Holly  Springs. 

Baltimore,  Mil. — Rids  are  wanted  Oct.  1  for  in- 
stalling and  maintaining  a  number  of  naphtha  street 
lamps,  using  incandescent  mantles.  Robt.  J.  McCuen, 
Supt.  of  Lamps  &  Lighting. 

Washington,  D.  C — Walter  C.  Allen.  Dist.  Electrical 
Engr.,  writes  that  the  following  bids  were  openecl 
.Sept.  6  for  lighting  with  naphtha  lamps  the  public 
streets,  alleys,  avenues  and  roads  in  the  Dist.  of  Co- 
lumbia during  the  year  ending  June  30.  1903;  prices 
are  per  lamp  per  annum  :  Penna.  Globe  Gaslight  Co.. 
Philadelphia,  :f20 ;  Union  Lighting  Co.,  Washington. 
.$19.80:  American  Lighting  Co,  Baltimore.  JIO.TO; 
.\mericau  Development  Co.,  Chicago  (awarded) 
.flii.O.-.. 

Winnsboro,  S.  C. — It  is  stated  that  bids  will  be  re- 
ceived about  Oct.  15  for  constructing  an  electric  plant 
at  Winnsboro  according  to  plans  being  prepared  by 
W.  B.  Smith,  of  Waley  &  Co.,  1328  Main  St.,  Colum- 
bia, S.  C. 

Coshocton,  O. — The  City  Council  is  stated  to  have 
granted  a  franchise  to  the  Coshocton  Gas  Co. 

Manchester,  O. — Bids  are  wanted  Oct.  8  for  con- 
structing an  electric  light  plant.  S.  S.  Alexander, 
Secy. 

Michigan  City,  Ind. — Bids  will  be  received  until 
Oct.  20  by  Edw.  J.  Heise,  City  Cik.,  for  lighting  the 
city  with  electric  arc  lamps  of  2,000  nominal  c.  p., 
consuming  at  least  450  watts  per  hour. 

Cadillac,  Mich. — See  "Water." 

.Mcxandria.  Ind. — J.  Thomas  Roberts  is  stated  to 
have  petitioned  the  City  Council  for  a  franchise  for 
an  electric  light  plant. 

Pontiac,  III. — It  is  stated  that  the  Pontlac  Light  & 
Water  Co.  is  to  construct  a  gas  plant. 

Colby,  Wis. — Geo.  Cadogan  Morgan,  808  Royal  In- 
surance Bldg.,  Chicago,  111.,  is  reported  to  be  prepar- 
ing plans  for  an  electric  light  plant. 

Dexter,  Mieh. — Thos.  Mulr  &  Son,  of  Detroit,  are 
stated  to  have  secured  the  contract  for  constructing 
an  electric  light  plant  for  $8,100. 

Blooming  Prairie,  Minn. — L.  G.  Campbell  Is  reported 
Interested  in  the  establishment  of  an  electric  light 
plant. 

Canhy,  Minn. — Sather  &  Hartle  are  reported  inter- 
ested in  the  construction  of  an  electric  light  plant. 

Lou-den,  la. — It  is  stated  that  the  Cedar  County 
Lumber  &  Mfg.  Co.  of  la.  is  about  to  petition  the  City 
Council  for  an  electric  light  franchise. 

Lansing,  la. — I'lans  are  reported  as  being  prepared 
by  Geo.  Cadogan  Morgan,  Chicago,  111.,  for  an  electric 
light  plant  for  Lansing. 

Clayton,  Mo. — The  St.  Louis  Co.  Comrs.  are  stated 
to  have  granted  the  West  St.  Louis  Construction  Co.  a 
franchise  lo  erect  poles,  string  wires  and  dig  conduits 
in  St.  Louis  County  for  light  and  power  for  a  period 
of  hi)  years. 

Marion,  O. — The  City  Council  Is  stated  to  have 
granted  H.  E.  Bradner  a  franchise  to  establish  a  hot 
water  heating  plant. 

Defiance,  O. — W.  P.  Engel  Is  stated  to  have  peti- 
tioned the  Council  for  a  franchise  for  a  hot  water 
heating  plant. 

Yellville,  Ark. — The  Council  is  stated  to  have 
granted  the  Yeilvllle  Electric  Light  &  Power  Co.  a 
franchise  for  an  electric  light  plant. 

Long  Biaeh,  Cat. — The  California  Coke  &  Gas  Co.  is 
reported  Incorporated,  with  a  cai)ltal  of  .$1,000,000, 
by  Th'idrters  Lowe  and  Dobbins  Lowe.  South  Pasa 
ilena,  and  Lynn  Helm,  Los  Angeles,  to  build  gas.  coke, 
electric  light,  heat  and  power  plants  in  Long  Beach, 
San  Pedro.  Redondo  and  Santa  Monica. 


Murfrecshoro,  Tenn. — It  Is  reported  that  about  ?1.">.- 
000  will  be  expended  on  improvements  at  the  electric 
light  plant.  Dr.  J.  H.  Nelson,  owner.  Gromberg 
Jackson,  Tullahoma,  Tenn.,  Engr. 

Outhrie,  Okla.  Ter. — A  press  report  states  that  the 
Bd.  of  Regents  of  the  Okla.  Univ.  want  bids  for  an 
electric  light  plant. 

Logan,  Ltah. — Bonds  amounting  lo  $().">, 000  are 
slated  to  have  been  sold  to  be  used  for  the  construc- 
tion of  an  electric  light  plant. 

Flagstaff,  .ln>.  -The  Grand  Canyon  lOlectilc  Power 
Co.  is  reported  Incorporated,  to  utilize  waters  of 
Bright  Angel  Creek  in  Grand  Canyon  of  the  Colo,  for 
jiiirposp  of  generating  electricity  and  its  distribution 
lor  power  and  lighting  purposes.  Incorooiators : 
David  Babbitt,  of  Flagstaff,  Ariz.,  and  A.  Bannaun, 
of  Los  Angeles,  Cal. 

Lincoln,  Neb. — Engr.  Andrew  Rosewater,  of  Omaha, 
Is  reported  to  have  filed  an  amended  applicjition  with 
the  Secy,  of  the  Irrigation  Bd.,  Sept.  i.'i,  to  establish 
a  power  plant  by  the  appropriation  of  Platte  River 
water.  This  amendment  provides  for  the  expenditure 
of  $2,000,000. 

Williston,  N.  D. — See  "Water." 

Santa  Barbara,  Cal. — The  Bd.  of  Su|ierv.  Is  stated 
to  have  granted  a  franchise  for  the  operation  of  an 
electric  lighting  and  power  system  to  W.  W.  Barnes 
and  J.  T.  Coffman. 

Ilanford,  Cal. — It  is  stated  that  bids  are  wanted 
by  the  Council  until  Oct.  23  for  the  purchase  of  a  gas 
franchise. 

ELECTRIC  RAILWAYS. 

Clarksburg,  Mass. — The  Hoosac  Valley  Street  R.  R. 
Co.  is  stated  to  have  petitioned  the  Seleetineii  for 
the  right  to  extend  the  Beaver  line  through  the  town 
to  the  Vermont  line.  W.  F.  Nary,  Mgr.,  North 
Adams. 

Pelham,  Mass. — The  Selectmen  of  Pelham  are  stated 
to  have  granted  the  Amherst  &  Sunderland  St.  Ry. 
Co.  a  franchise  to  extend  its  line  from  the  Amherst 
line  to  the  Orient  grounds.  L.  N.  Wheelock,  Ch. 
Engr.,  Amherst. 

Liverpool,  N.  Y. — It  Is  stated  that  the  Syracuse 
Rapid  Transit  Ry.  Co.  is  to  extend  its  line  from 
Liverpool  to  Long  Branch,  a  distance  of  about  2Vi 
miles.     J.  E.  Duff.v,  Supt.,  Syracuse. 

New  York,  N.  Y. — The  Central  Crosstown  R.  R. 
Co.  of  N.  y.  City,  is  stated  to  have  secured  the  con- 
sent of  the  State  R.  R.  Comn.  to  issue  a  first  con- 
solidated mortgage  for  $3,000,000.  The  proceeds  are 
to  be  applied  to  refund  the  former  bond  issues  on 
the  property,  and  for  equipping  14  miles  of  road 
for  underground  electric  trolley  service. 

Brooklun.  N.  Y. — It  Is  stated  that  the  Brooklyn 
Rapid  Transit  Co.  is  to  erect  a  sub-power  station  at 
42  Sands  St.  The  total  output  of  the  station  will  be 
6.000  H.-P.  J.  C.  Brcckenridge,  Gen.  Mgr.,  168  Mon- 
tague St. 

Trou.  N.  Y. — The  Bennington  &  Hoosick  Valley  St. 
Ry.  Co.  Is  reported  to  have  decided  to  constnict  3 
extensions:  one  from  Troy  to  North  Hoosick,  26  miles; 
another  from  Eagle  Bridge  to  Greenwich.  16  miles, 
and  the  .3d  from  Hoosick  Falls  to  Willlamstown, 
about  14  miles.  E.  H.  Lll)by,  Supt.,  Hoosick  Falls, 
N.    Y. 

Atlantic  City,  N.  J. — The  Atlantic  City  &  Suburban 
Traction  Co.  Is  stated  to  have  petitioned  the  Council 
for  a  franchise. 

Newark,  N.  J. — The  Union  Township  Com.  U  stated 
to  have  granted  the  North  .Torsey  St.  Ry.  Co.  per- 
mission to  lay  ti'iicks  on  N.  Broad  St.  In  the  Lvons 
Farms  section  of  Union  Townslilp  from  the  New- 
ark City  line  to  Elizabeth.  D.  Y'oung,  Mgr.,  Jersey 
City. 

Jersey  City,  N.  J. — The  Hudson  &  Manhattan  Ry. 
Co.  has  been  incorporated,  with  n  capital  of  $100.- 
000.  to  bnlld  a  railroad  under  the  Hud.son  River  from 
Pavonia  Ferry.  Jersey  City,  to  a  point  near  the  in- 
tersection of  Exchange  Place  and  Hudson  St. :  ahso 
from  Exchange  PI.  to  a  point  near  the  station  of 
the  N.  J.  Central  R.  R. :  length  of  proposed  line  is 
!■%  miles.  It  is  a  branch  road  to  be  constructed  by 
the  Pennsylvania  R.  R.  Incorporators:  Clarence 
Kelsev,  Jersey  City;  A.  C.  Wall.  South  Orange, 
Francis  S.  Meany,  Freehold,  and  others. 

Trenton.  N.  J. — The  Trenton,  Pennington  &  H»pe- 
weli  St.  Ry.  Co.  has  been  incorporated  to  construct 
and  operate  the  Hopewell  extension  of  tlie  Trento't 
St.  R.v.  Co.'s  lines.  The  proposed  road  is  to  be  12 
miles  in  length  and  extend  through  the  townships  of 
Hopewell  and  Ewing  and  the  boroughs  of  Honewell 
and  Pennington:  capital.  $2.'50,Ono  Incorporators: 
Henry  C.  Moore,  F.  W.  Roebllng.  and  others. 

Chambersburp .  Pa. — The  Council  Is  reported  to  have 
granted  Stephen  S.  Emory  a  franchise  for  a  street 
railway. 

Harrisburg,  Pa. — Engr.  Geo.  Roberts,  of  the  Har- 
rlsburg  Traction  Co..  is  stated  to  have  completed  sur- 
veys for  a  trolley  line  from  Harrisburg  to  Llnglcs- 
town. 

Springfield,  Mass. — The  Springfield  St.  Ry.  Co.  has 
petitioned  the  Rd.  of  R.  R.  Comrs.  for  authority  to 
extend  Its  railwav  into  Ludlow.  Wllbraham  and 
Hampden.     John  Olmstead.  Pres..   Springfield. 

Middlehoro.  Mass. — A  press  report  states  that  the 
Mlddleboro,  Wnrehain  S:  Buzzards  Bay  St.  R.v.  Co.  Is 
considering  the  extension  of  its  line  from  Bourne, 
through  the  villages  of  Bournedale  and  Sagamore  to 
Sandwich,  and  later  throiitrh  West  Barnstal)le.  Barn- 
stable and  Yarmouth  to  Hyannis  and  thence  on  the 
vinevard  Sound  shore  of  Cape  Cod  to  Chatham.  Chas. 
H.  Cox,  Ch.   Engr..   Mlddleboro. 

Batavia,  N.  Y. — The  Union  Traction  Co.  Is  reported 
incorporated  to  onerate  a  street  surface  railroad.  .^0 
miles  in  length,  from  Batavia.  to  the  shore  of  Lake 
Ontario,  near  Olcott:  canital.  .$000,000.  Principal  of- 
fice to  be  at  Medina.  Directors;  Tsidor  IT.  Got>olle. 
of  Medina;  .Tos.  W.   Holmes,  of  Batavia.  and   others. 

New  Philadilvhia.  Pa. — C.  K.  Mitchener.  of  Tusca- 
rawas. -Is  reported  to  liavo  petitioned  the  Co.  Comrs. 
for  a  franchise  to  construct  an  electric  railway  from 
New   Philadelphia  to  Newcomerstown. 


Trenton,  N.  J. — The  Conncll  U  stated  to  have 
granted  a  franchise  to  the  Camden  &  Trenton  Trac- 
tion Co.     M.  B.  Perkliis,  Mgr.,  Beverly. 

Bluefleld,  W.  Va. — The  Bluefield  &  HInton  Electric 
Ity.  Co.  has  been  incorporated  to  construct  a  line  from 
Bluefleld  to  Graham. 

Ilyattsrille,  Md. — A  iireas  report  states  that  Ihe 
Washington,  Baltimore  &  Annapolis  Electric  R.  R.  Co. 
(Jas.  Christy,  Jr.,  Vlce-Pres.,  Washington,  D.  (  .),  will 
extend  (he  Kenilworth  &  Columbia  electric  road 
Ihrough  East  Hyattsville  to  Rlvcrdale,  to  connect 
there  with  the  City  &  Suburban. 

Mt.  Vernon,  O. — The  Knox  Co.  Comrs.  arc  stated  to 
have  granted  Dr.  Shrontz,  of  Martinsburg,  a  fran- 
chise to  construct  an  electric  railway,  to  connect  Mt. 
Vernon  and  Newark,  by  way  of  Martinsburg  and 
Gambler. 

Columbus,  O.— The  Columbus  Ry.  Co.  has  petitioned 
the  Council  for  a  franchise  to  construct  a  double 
track  on  W.  Broad  St.  It  is  slated  that  the  Ry.  Co 
will  expend  about  $80,000  on  this  Improvement  K 
K.    Stewart,    Gen.   Mgr.,   Columbus. 

Dayton,  O. — The  Co.  Comrs.  are  state<l  to  have 
granted  the  People's  Ry.  Co.  permission  to  build 
about  3  miles  of  track  In  Edgemont  and  North  Day- 
ton. 

Seymour,  Ind. — A  company  Is  reported  to  have  been 
formed  here,  with  L.  H.  Masters,  of  Seymour,  Pres., 
to  build,  equip  and  operate  an  electric  lino  from  Co- 
lumbus to  French  Lick  and  West  Baden  Springs. 

Elkhart,  Ind. — The  Elkhart,  South  Bend  &  Chicago 
Ry.  Co.  is  reported  to  be  securing  franchises  for 
its  line  projected  to  connect  Elkhart  and  Chicago. 
W.  Osgood  Orton  and  Sam  P.  Perley,  of  South  Bend, 
arc  among  the  promoters  of  the  railway. 

Koekford,  III. — The  Rockford  &  Belvldere  EI.  Ry. 
Co.  is  stated  to  have  changed  its  name  to  the  Rock- 
ford  &  Interurban  Ry.  Co.  and  has  decided  to  issue 
$800,000  bonds  for  funding  its  indebtedness  and  to 
pay  for  proposed  Improvements  and  extenslon.s.  R. 
N.   Baylies,  Pres.   H.  L.  Jewell,  Secy. 

Bay  City,  Mich. — The  Huron  &  Western  Ry.  Co.  is 
stated  to  have  petitioned  the  Council  for  a  fran- 
chise for  a  new  route. 

Camden,  Mich. — The  Village  Trus.  are  stated  to 
have  granted  John  H.  Roberts,  of  Grand  Rapids, 
Mich.,  a  franchise  for  the  use  of  certain  streets  for 
the  proposed  Ft.  Wayne  &  Jackson  Electric  Ry. 

Grand  Haven,  Mich. — The  City  Countil  is  stated 
to  have  granted  a  franchise  to  the  Grand  Rapids. 
Grand  Haven  &  Muskegon  Ry.  Co.  It  is  stated  that 
the  company  will  construct  either  a  .«wing  draw- 
bridge or  a  roll  lift  draw  bridge. 

Des  Moines,  la. — The  City  Council  is  stated  to  have 
granted  a  right  of  way  over  certain  streets  in  East 
Des  Moines  to  the  Des  Moines  &  Western  Ry.  Co. 

Comanche,  la. — Attorneys  C.  H.  George  and  Ernest 
Miller,  of  Clinton,  are  reported  to  be  here  in  the  in- 
terest of  an  electric  railway,  a  franchise  for  which 
John   U.   May  has  petitioned  the  Cotmcll. 

Hutchinson,  Kan. — Chas.  T.  Nolald,  of  St.  Louis, 
Mo.,  representing  the  American  Electric  Line  Ry.  is 
reported  to  be  investigating  the  feaslbliltv  of  con- 
structing an  electric  railway  between  Hutchinson, 
Winfield,  Arkansas  City,  Geuda  Springs  and  Newklrk. 
kirk. 

Kansas  City,  Kan. — The  Kansas  City  &  Bonner 
Springs  Electric  R.  R.  Co.  has  been  incorporated, 
with  a  capital  of  ,$500,000,  to  construct  an  electric 
line  from  Kansas  City  to  Bonner  Springs  and  towns 
iu  adjoining  counties  along  the  line.  Directors:  John 
W.  Breidenthai  and  C.  F.  Hutchinson,  of  Kansas 
City,  Kan.;  M.  P.  Sexton,  of  Bonner  Springs,  and 
otiiers. 

Monroe,  Mich. — The  Council  Is  stated  to  have 
granted  new  30-year  franchises  to  the  Toledo  &  Mon- 
roe Ry.  and  Monroe  Traction  Co. 

East  Alton,  III. — The  Alton  Ry.,  Gas  &  Electric  Co. 
Is  stated  to  have  decided  to  extend  its  E.  Second  St. 
line  from  Boazzatown,  past  Washington  Garden  and 
along  Milton  Road  to  East  Alton.  J.  F.  Porter, 
I'res.,  Alton. 

Columbia,  Ky. — W.  K.  Azbiil,  of  Columbia,  is  re- 
ported interested  in  the  construction  of  an  electric 
railway  between  Columbia  and  Campbellsviile. 

Davis,  Ind.  Ter. — The  Town  Council  Is  stated  to 
have  granted  the  Davis  &  Sulphur  Springs  Ry.  Co.  a 
franchise  to  construct  and  operate  an  electric  line 
from  Davis  east  to  Sulphur  and  west  to  Turner  Falls. 

Los  Gatos,  Cal. — The  Bd.  of  Super,  are  stated  to 
have  granted  a  franchise  for  the  construction  of  an 
electric  railroad  from  San  Jose  to  Los  Gatos,  via 
Saratoga  and  Congress  Springs,  to  Mr.  Sage,  Prop,  of 
the  Congress  Springs  Hotel. 

lone,  Cal. — M.  K.  Miller,  of  Oakland,  and  F.  W. 
Kronenberg,  of  San  Francisco,  are  reported  to  be  in- 
vestigating the  feasibility  of  constructing  an  electric 
railroad  from  the  Southern  Pacific  terminus  at  lone 
to  Jackson,  a  distance  of  12  miles. 

Butte,  Neb. — The  Ponca  Valley  &  Butte  R.  R.  Co. 
is  reported  Incorporated,  to  construct  an  electric  rail- 
way to'connect  Butte  and  Anoka,  on  the  extensiou  of 
the  Fremont,  Elkhorn  &  Missouri  Valley  R.  R. 

Santa  Monica,  Cal. — W.  S.  Hook  and  associates  arc 
stated  to  have  petitioned  the  tMty  Trus.  for  a  fran- 
chise. 

RAILROADS. 

Wollsville,  N.  Y. — The  Buffalo  &  Susquehanna  Ry. 
Co.  has  been  incorporated,  with  a  capital  of  $10,000.- 
000.  to  construct  a  steam  road  85  miles  long,  from 
WellsvIIle  to  Buffalo.  Directors :  Frank  H.  Goodyear, 
G.  M.  Slcard,  John  H.  Lascelles  and  others,  all  of 
Buffalo. 

Euclid,  Pa. — Press  reports  state  that  the  Allegheny 
&  Western  R.  R.  has  awarded  the  contracts  for  the 
extension  of  its  line  from  Euclid,  on  the  Bessemer  & 
Lake  I'h'Ie  R.  R..  to  Pfaff's  mines,  as  follows :  Sec- 
tions 1  and  2,  which  Include  the  long  tunnel  and  two 
400  ft.  trestles,  each  75  ft.  high,  to  Bennett  &  Smith; 
sections  3.  4.  5,  6,  7  and  8,  Broadiiead  Contracting 
Co. ;  and  sections  9,  10,  11  and  12,  Hassat  &  Moran  ; 
total  cost  of  the  work  will  be  about  $1,500,000. 
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Punta  Oorda,  Fla.—Tbe  Blngrs.  of  the  Atlantic 
Coast  Line  K.  R.  are  reported  to  be  surveying  for  a 
new  line  from  Punta  Gorda  to  Ft.  Myers.  A  draw 
bridge  will  probably  be  constructed  over  Caloosa- 
hatchee  Klver.  J.  R.  Kenly,  Gen.  Mgr.,  Wilmington, 
N.  C. 

YersailUs,  Ho. — A  press  report  states  that  the  Chl- 
caso.  Kook  Island  &  Pacific  Ky.  Co.  has  let  to  thi' 
W.  R.  Stubbs  Contracting  Co..  of  Chicago,  and  the 
Flick  &  Johnson  Construction  Co..  of  Davenport,  la., 
contracts  for  constructing  its  new  line  between  Ver- 
sailles, Mo.,  and  Kansas  City,  completing  the  St. 
Louis-Kansas  City  line  of  the  Rock  Island;  cost  will 
be  about  $3,000,000. 

MaditoHville,  Ky. — W.  L.  Gordon  and  C.  E.  Morton, 
of  Madlsonville,  arc  reiMirted  interested  In  the  con- 
struction of  a  railroad  from  Madlsonville  to  Dawson 
Springs,  to  Intercept  with  the  Illinois  Central. 

WatertotDn,  Tenn. — It  Is  reported  that  the  Tennes- 
see Central  U.  It.  Co.  Is  considering  the  construction 
of  a  branch  line  from  Watertown  to  Uuntsvllle,  Ala. 
L.  S.  Miller.  Gen.  Mgr.,  Nashville. 

Mena,  Ark. — The  Meua  &  Black  Springs  R.  R.  Co. 
has  been  incorporated,  with  a  capital  of  !f.'>i)0.OOO.  to 
build  and  operate  a  railroad  from  Mena  to  Black 
Springs,  a  distance  of  35  miles.  Incorporators :  Day 
Nlills.  I'lttsburg,  Kan. ;  John  F.  Todd,  Mena,  and 
others. 

Croicley,  La. — A  company  Is  reported  to  have  been 
formed  here,  with  a  capital  of  $10,000,000,  to  build 
a  line  from  Crowley,  La.,  to  a  connection  with  the 
Kansas  City  Southern  and  Texas  &  Pacific  Railroads 
and  east  to  New  Orleans.  Incorporators ;  W.  W.  Du- 
son.  M.  Abbott,  and  others. 

Orand  Saline,  Tex. — The  Texas  Short  Line  Ry.  Co. 
has  made  application  to  the  R.  R.  Comrs.  for  authority 
to  register  |lS.5.000  on  10  miles  of  completed  road 
from  Grand  Saline  to  Hoyt.  This  road  is  projected 
from  Grand  Saline  south  via  Canton  and  Mabank  to 
Corslcana,  65  miles,  and  north  via  Quitman  to  Pitts- 
burg, 45  miles :  surveys  wlH  soon  be  made.  D.  C. 
E^arnest.  Gen.  Mgr.,  Grand  Saline. 

Ctehume.  Tex. — R.  H.  Baker,  of  Austin,  and  T.  W. 
House,  of  Houston,  are  reported  Interested  in  the  con- 
struction of  a  railroad  between  Cleburne  and  Hubbard 
City,  through   Hillstwro  to  Ft.  Worth. 

San  Antonio,  Tex. — G.  A.  Andreon,  Locating  Engr. 
of  the  Mexican  Central  R.  B.,  is  reported  to  be  here 
organizing  a  surveying  party  for  the  purpose  of  run- 
ning a  preliminary  line  out  of  San  Antonio  to  the 
Mexican  border.  Lewis  Kingman,  Ch.  Engr.,  Mexico 
City,  Mex. 

Danville,  Ky. — It  Is  stated  that  the  Louisville 
Southern  R.  It.  Co.  will  extend  its  line  from  Mercer 
to  Danville.  P.  Campbell,  Gen.  Mgr.,  New  Orleans, 
La. 

Denver,  Colo. — The  Denver  &  Rio  Grande  Ry.  Co. 
is  reported  to  have  commenced  surveying  for  a  new 
line  between  Denver  and  Colorado  Springs ;  cost  of 
Improvement  will  be  about  $1,000,000.  K.  J.  Yard, 
Ch.  Engr..  Denver. 

Portland,  Ore. — The  Clatskanie  &  Nehalem  R.  R. 
Co.,  of  Portland,  is  reported  incorporated ;  capital, 
$50,000.  Incorporators  :  S.  Benson,  E.  E.  Coover  and 
.K.  S.  Benson. 

Oakland,  Cal. — The  San  Francisco  Terminal  Ry. 
&  Ferry  Co.  is  stated  to  have  petitioned  the  ("ouncli 
for  a  franchise  for  a  steam  road  in  this  city. 

Santa  Cruz,  Col.— The  Santa  Cruz,  Capltola  &  Wat- 
souville  Ry.  Co.  has  been  incorporated  to  construct  a 
railroad,  20  miles  in  length,  from  Sauta  Cruz  to 
Watsonvliie.  by  way  of  Capltola  and  with  a  branch 
from  this  latter  point  to  Sequel:  capital.  $.350,(X)0. 
Principal  office  to  be  in  Los  Angeles.  Directors:  J. 
M.  Gardiner,  Pacific  Grove;  Henry  Wliiey,  Santa 
Cruz,  and  W.   R.   Porter,   Watsonvliie. 

Sautalito,  Vol. — The  North  Shore  R.  R.  Co.  Is  about 
to  conduct  extensive  improvements  in  Sausalilo.  in- 
cluding the  building  of  a  2-story  depot  and  terminal 
facilities  at  an  expense  of  about  $60,000.  G.  H. 
Falrcblld,   Mgr.,  San  Francisco. 

PUBLIC  BUILDINGS. 

Brooklyn,  }i.  Y. — The  Bd.  of  Estimate  and  Appor- 
tionment has  appropriated  $30,000  for  a  building  for 


Engine   Co.   145  at   Coney   Island;   $30,000  for  an   en- 

2ne  house  at  Blissville;  $23,000  for  a  house  for  Hook 
Ladder  Co.  No.  66  at  Jackson  Ave.,  Long  Island 
City,  and  also  an  appropriation  for  a  house  for 
Hook  &  Ladder  Co.  No.  65.  also  In  Long  Island  City. 
Bids  are  wanted  Oct.  2  for  furnishing  material  and 
making  repairs  to  horizontal  tubular  boiler  at  Kings 
Co.  Penitentiary,  Brooklyn.  Thos.  W.  Hynes,  Comr. 
Dept.  of  Correction,  N.  Y.  City. 

Brooklyn,  if.  T. — The  following  bids  were  opened 
Sept.  24  by  J.  Edw.  Swanstrom.  Boro.  Prcs..  for  mak- 
ing changes  and  additions,  extensions,  alterations  and 
ImproTementa  to  the  Kings  Co.  Hall  of  Records :  W.  & 
T.  Lamb,  99  Nassau  St..  N.  Y..  $427,650 ;  P.  J.  Carlln 
k  Co.,  ft.  W.  6«th  St.,  N.  Y.,  $415.000 ;  Thos.  Dwyer, 
let  Ave.  bet.  107th  &  108th  Sts.,  N.  Y„  $398,700;  L. 
W.  Seaman,  Jr.,  &  Son,  133  Grand  Ave.,  $412,000 ; 
John  Kennedy  &  Son,  175  Front  St.,  $413,000. 

\ewark,  N.  J. — Supt.  of  Construction  Thos.  P. 
Clarke  writes  that  the  following  bids  were  opened  Sept. 
24  for  work  In  the  new  City  Hall :  Installing  heating 
and  ventllatlBK  apparatus— Blake  &  Williams.  360  W^ 
Bway.,  N.  Y.  City,  $81,484.  12  mos. :  K.  Rutzler,  N.  Y. 
City.  $87,500.  10  mos. ;  Edw.  Joy,  Syracuse,  N.  Y.. 
$92,500,  32  mos. ;  Gillls  &  Geoghegan,  N.  Y.  City,  $94,- 
000.  15  roo«. ;  Francis  Bros.  &  Jellett.  N.  Y.  City,  $95,- 
000.  12  moa. ;  Ellas  Berla.  Newark,  N.  J.,  $99,202,  24 
mos.  All  bidders  except  Edw.  Joy  state  that  there  Is 
no  additional  chai^  for  wrought  Iron  pipe;  in  the 
bid  of  Edw.  Joy  there  Is  an  additional  $150  for 
wrought  iron  pipe. 

For  electric  equipment  and  telephone  tubing — Elec- 
tric Motor  &  Equipment  Co..  Newark.  N.  J..  $59,200. 
30  moa. ;  H.  R.  Jackson,  Newark.  N.  J.,  $64,725,  30 
HUM. ;  G.  V.  Flynn  &  Co.,  N.  Y.  City.  $70,000,  40  mos. 

For  passenger  elevators  and  ash  lift ;  a,  pnll  type ; 
b,  plDBger  type ;  c,  time — Marine  Engine  «  Machine 
Co.,  Harrison.  N.  J.,  a  $20,435,  b  $21,325,  c  4  mos. ; 
ReedT  Elevator  Co.,  N.  Y.  City,  a  $21,650.  c  3  mos. : 
Otis  Eleyator  Co.,  N.  Y.  City,  o  $24,500,  b  $23,500,  c 
6  mos. 


Jersey  City.  N.  J. — Gregory  Judge  Is  stated  to  have 
secured  the  contract  for  Improvements  to  the  Insane 
Asylum  for  $46,400. 

Xew  York,  N.  Y. — Bids  will  be  received  by  the  Bd. 
of  Health  until  Oct.  1  for  furnishing  material  and 
completiug  the  alterations,  additions  and  repairs  to 
the  Dcpartuiont  Building,  55th  St.  and  0th  Ave.  Ernst 
J.  Lcderlo.  Ph.D.,  Pres. 

Bids  arc  wanted  Oct.  2  for  furnishing  material  and 
repairing  roofs  of  the  buildings  at  Penitentiary  block 
and  at  Workhouse.  Blaekwell's  Island.  Thos.  W. 
llyucs,  Comr.  Dent,  of  t^orrcctiou. 

A  permit  has  been  issued  for  a  3-story  brick  ami 
stoue  building  for  city  l>aths  to  be  erected  at  325 
and  327  ;iOth  St.  Owner,  Mrs.  E.  M.  Anderson,  6 
E.  :«th  St.      Architect,  Chas,  A.  Rich,  305  Nassau  St. 

The  following  bids  were  opened  Sept.  23  by  Homer 
Folks,  Comr.  Dept.  of  Pub.  Charities,  for  the  altera- 
tions and  addition  to  the  New  York  City  Traliinig 
School  for  Nurses  at  Blaekwell's  island:  Patrick  Sul- 
livan, $93,650;  Dau'l  J.  Ryan,  Sh5,629;  Thos.  B.  Leahy, 
S8.5.000;  John  R.  Shcehan  &  Co.,  Inc..  $S2,40i);  Thos. 
Dwyer,  $76,510;  Alfred  Boiuhauer.  $72,150;  Murphy 
Bros.,  $70,000;  P.  Gallagher,  :f66,436;  Walter  Reld  &, 
Co.,  156  5th  Ave.,  $65,348. 

Lniontoicn,  Pa. — Eggers  &  Graham,  of  Uniontown, 
are  stated  to  have  secured  the  contract  for  erecting 
the  city  hospital  for  5!60.000. 

New  York,  .V.  Y. — Bids  are  wanted  Oct.  7  for  fur- 
nishing material  and  making  repairs  and  alleratious 
to  the  interior  of  tlic  City  Hall;  also  at  the  same 
time  for  furnishing  material  and  making  alterations 
ai\d  repairs  to  hot  blast  and  steam  heating,  plumbing 
and  gas  fitting  and  electric  wiring  in  the  City  Hall, 
Boro.  of  Manhattan. 

Bids  will  be  received  at  the  same  time  for  furnisli- 
lug  material  and  erecting  u  public  bath  at  24:1-247  K. 
l(l«th  St..  1  at  l.'iS-WSi/j  Allen  St.,  and  1  at  347  and 
349  W.  41st  St.,  all  in  Boro.  of  Manhattan.  Jacob 
A.  Cantor,  Boro.  Pres. 

Baltimore,  Mil. — The  Hubbard  Htg.  Co.,  of  Wash 
ington,  D.  C,  is  report*  d  to  have  secured  the  contract 
for  heating  the  5lh   IScgt.  Armory,  tor  about  $20.0011. 

Jtichntond;  Va. — Joseph  H.  McGuire,  Archt.,  45  E. 
42d  St.,  N.  Y.  City,  states  that  bids  will  be  received 
until  Oct.  10  for  erecting  a  cathedral  in  Richmond. 
It  Is  to  be  a  brick  and  stone  edfice,  and  will  cost  about 
$200,000. 

Cleneland,  0. — Bids  will  be  received  until  Oct.  20 
by  Bd.  of  Trus.  of  Cleveland  State  Hospital  for  fur- 
nishing material  and  erecting  an  Acute  Hospital 
building.  A.  B.  Howard,  M.  D..  Secy.:  Frank  L. 
Packard,  Archt.,   New  Hayden  Bldg.,   Colunibu.s. 

Newark,  O. — Bids  are  wanted  Oct.  15  for  furnish- 
ing material  and  erecting  a  building  for  the  Fire 
Dept.,  at  North  4th  and  Ash  Sts.  F.  T.  Manralli, 
City  Clk. 

Stevens  Point,  Wis. — The  plans  of  II.  A.  Foelier, 
of  Green  Bay,  are  stated  to  have  been  accepted  tor 
a  $20,000  Carnegie  Library. 

Grund  Rapids,  Mich. — Williamson  &  Crow,  Grand 
Rapids,  are  stated  to  liave  prepared  plans  for  a  gm.il 
house  for  St.  Mark's  Episcopal  Church,  to  cnsi 
$15,000. 

St.  Louis,  Mo. — The  First  United  Presbyterian  So- 
ciety is  reported  to  have  decided  on  plans  for  erect 
ing  a  $21,000  church. 

Bids  are  wanted  Sept.  30  for  furnishing  material 
and  erecting  a  hospital  at  the  City  Poor  Hmise. 
Hiram   Phillips,  i'res    B',1.  Pub.  Iiuprov. 

Eatile  Uruvv,  la. — Bids  are  wanted  Oct.  3  for  erect- 
ing a  public  library.  Separate  bids  will  he  reeeiveil 
at  the  same  time  for  tlie  heating  and  pUimliliig  m' 
same.      Eugene  SchalTter,  Secy.  Pub.  Library  lUl. 

St.  Louis,  Mo. — The  Com.  oa  Bldgs.  and  Grounds  of 
the  St.  Louis  Expo,  is  stated  to  have  awarded  the 
contract  for  the  erection  of  the  Mines  and  Metallurgy 
Bldg.  to  the  HUl-O'.Meara  Construction  Co.  for  $498.- 
000.  The  original  bid  submitted  by  the  Hill-O'Meara 
(.'o.  was  .'^533. 033.  The  changes  made  in  the  plans  pro- 
vide for  the  elimination  of  the  south  and  east  colon- 
nades and  the  north  and  east  entrance  pavilions.  The 
obelisks  and  domes,  which  were  a  feature  of  the  struc- 
ture, may  yet  be  taken  out  of  the  plans. 

JoUet,  III. — It  is  stated  that  bids  are  wanted  Oct. 
6  for  erecting  a  police  station.  Sam  C.  Rickson,  City 
Clk. 

Toledo,  O. — Bids  will  be  received  until  Oct.  4  by 
the  Lucas  Co.  Infirmary  Hospital  at  the  Infirmary 
Farpi.     John  G.  Avery,  Clk.  of  Bd. 

Louisville,  Ky. — Local  press  reports  state,  that  bids 
will  be  received  by  the  Fiscal  Court  until  Oct.  14  for 
excavating  and  laying  the  foundations  for  the  jail, 
according  to  plans  prepared  by  D.  X.  Murphy  &  Bro., 
250  5th  St. 

The  Bd.  of  Trus.  of  the  German  Methodist  Dea- 
coness Home  &  Hospital  Is  stated  to  have  decided  to 
erect  a  $25,000  addition.  Architects,  Clarke  &  Ivoomis. 
r,()2  4th  St. 

Texarkana,  Ark. — Bids  will  be  received  by  W.  T. 
Hamilton.  Co.  Judge,  until  Oct.  13  for  Installing  a 
heating  plant  In  the  Co.  Court  House. 

Brookings,  8.  D. — It  is  stated  that  the  M.  E.  So- 
ciety will  erect  a  $20,000  edifice. 

Denver,  Colo. — The  Capitol  Comn.  is  stated  to 
have  awarded  the  contract  for  Installing  a  Webster 
heating  plant  at  the  Capitol  to  the  Michael  Htg.  Co., 
-.02  l.ith  St.,  for  $5,877. 

Gardener,  Mont. — Local  press  reports  state  that 
bids  will  be  received  by  the  Co.  Comrs.  until  Oct.  7 
for  erecting  a  Jail  at  Gardener.  Address  Co.  Clk., 
Livingston,  Mont. 

Pueblo,  Colo. — -Local  press  reports  state  that  the 
contract  for  erecting  the  Carnegie  Library  has  been 
awarded  to  Richardson  &  Campbell,  4th  and  Court 
Sts.,  for  $53,723.  This  does  not  Include  the  heating 
plant,  plumbing,  fixtuies  or  electric  wiring. 

Valley  City.  N.  D. — Contractor  Lenhart.  of  Vallry 
citv.  is  stated  to  have  secured  the  contract  for  erect 
Ing  a  Carnegie  Library  for  $12,300.  E.  J.  Harrlng 
ton.  of  Fargo,  secured  the  contract  for  heating  and 
plumbing  same  for  $1,700. 

Toronto,  Ont. — Bids  are  wanted  Sept.  30  for  alter- 
ations and  additions  to  the  Post  Office  at  Toronto. 
Fred.  Gellnas,   Secy.  Dept.  of  Pub.  Wks.,  Ottawa,  Ont. 


BUSINESS    BUILDINGS. 

Boston,  Mass. — Contractors  Mack  &  Moore,  of  this 
city,  have  filed  plans  for  a  9-story  additiiin  to  the 
Boston  Athletic  Association's  Bldg.  to  be  located  on 
Kragden  St.  Estimated  cost,  $200,000.  It  will  be 
of  brick  with  concrete  floors. 

Pittsfivld,  Mass. — The  general  contract  for  the  new 
brick  and  iron  building  tor  the  Stanley  Electric  Mfg. 
Co.  has  been  awarded  to  Dodge  &  Devanney,  of  Pitts- 
Held.     Cost,    $90,000. 

Buffalo,  N.  Y. — Plans  have  been  filed  for  a  3-story 
building  for  the  Dental  Mfg.  Co.,  to  be  erected  on 
Kehr  and  Urban  Sts.,  to  cost  $35,000. 

Cape  May.  N.  J. — A  press  report  states  that  J.  T. 
Windrlm.  1107  Walnut  St..  Philadelphia.  Pa.,  is  pre- 
liaring  plans  for  a  History  hotel  to  be  erected  at 
('ape  May  for  Anthony  M.  Zaue,  of  Philadelphia,  Pa. 

Philadelphia,  Pa. — Jlllligan  &  Webber,  520  Walnut 
St.,  are  stated  to  Imvc  prepared  plans  for  a  new  build- 
ing for  Lu  Lu  Temple.  Ancient  Arabic  Order,  Nobles 
of  the  Mystic  Shrine,  to  be  erected  on  Spring  Garden 
St.  east  of  Broad.  It  will  be  a  4-story  structure, 
77x146  ft.,  and  cost  about  $100,000. 

liutjulti,  A.  y. — G.  F.  Bassett  Is  about  to  build  a 
.fl2.000  brick  factory  at  Terrace  and  W.  I'lagie  Sts. 

Norfolk,  Va. — E,  Tatterson.  Columbia  Ave.,  is  stated 
to  have  secured  the  contract  for  erecting  the  Virginia 
Club  House;  total  cost  of  the  building  will  be  about 
$75,000. 

Charleston,  S.  C. — Repairs  and  improvements  to  cost 
.^24.000  are  to  be  made  to  the  row  of  4  residences  on 
Meeting  St.  off  Washington  Sq.,  which  are  to  be  con- 
verted into  stores,  cafe  and  ciub  house  for  the  Com 
mer<-ial  Club.      Architect,   A.  W.  Todd,  63  Broad  St. 

Kansas  City,  Mo. — Jas.  H.  Beckham  is  stated  to 
have  purchase<l  a  site  on  Grand  Ave.  and  11th  St. 
and  will  erect  a  business  building  there,  to  cost  be- 
tween $.')0,0(K)  and  $75,000. 

I.ailysmith,  Wis. — Jas.  Prentice  is  reported  to  be 
preparing  to  erect  a  3-story  brick  hotel  32x100  ft.  In 
the  business  part  of  town. 

Muscatine,  la. — It  Is  stated  that  bids  are  wanted 
Oct.  1  for  erecting  a  3-story  brick  building  for  the 
y.   M.  C.  A.     C.  F.  Nevins,  Secy. 

Memphis,  Tenn. — Local  press  reports  state  that  the 
.Missouri  Pacific  R.  R.  will  erect  a  depot  on  the  river 
front  at  ft.  of  Auction  St.  to  cost  about  $200,000. 
Geo.  J.  Gould,  Pres.,   195  Bway.,  New  York,  N.  Y. 

San  Angela,  Tex. — It  is  reported  that  the  London 
Hotel,  recently  burned,  will  be  rebuilt  at  a  cost  of 
about  $50,000. 

Montreal,  Que. — It  is  stated  that  plans  are  being 
prepared  for  renovating,  improving  and  enlarging  the 
.Mount  Royal  Ciub  House. 

Branttord,  Ont. — Bids  will  be  received  by  the  Cock- 
shutt  Plow  Co.,  Ltd.,  of  Brantford,  until  Oct.  6  for 
I'lecting  a  factory. 

Nkw  VoiiK  City. 

Permits  for  the  following  buildings  have  been  is- 
sued: c,  signifies  cost;  o,  oicner ;  a,  architect;  m, 
uiftson  :  cr,  carpenter;  and  h,  huiUier. 

115  it  117  Cannon  St,  br  stores  and  tenemt;  c, 
.t;40,000;  o,  Ilershkovlts,  Roth  &  Klein;  a,  Bernstein 
&  Bernstein. 

171  &  173  W  4th  St.  br  stores  and  flat;  c,  $30,- 
000  ;  o.   Uobt   I^'riedman  ;  a,   Sass  &  Smaillieiser. 

244  &  240  7th  St,  br  stores  and  flat:  c.  $40,000;  o, 
Newman  &   Spielberger  ;  a.   Sass  &  Smallhelser. 

Berger  Ave  &  Rose  St,  br  storage  &  stable  ;  c,  $20,- 
000:  o,  Theo  J  Chabot  ;  a,  Albert  Rothermel. 

34  K  12th  St,  extension  to  br  loft  bldg;  c,  $71,700; 
o.    lOmpire  Realty  Co:  a.  G  Starrett. 

327  and  329  W  108th  St,  Improv  to  2  br  bldgs;  c, 
$65,000  all :  o,  Geo  W  Wilder ;  a.  Hogan   &  Slattery 

251,  5th  Ave,  Improv  to  br  stores  and  fiat:  c.  .fSii,- 
000 :  o.  Beacon  Hill  Real  Estate  Co  ;  a,  Bruce  Price ; 
b,  Chris  Campbell. 

1  to  13  Hancock  St.  3  br  stores  &  fiats  ;  c.  $105,000  ; 
o,  Freedman  &  Felnberg  ;  a,   Bernstein  &  Bernstein. 

Hester  &  Centre  Sts.  br  and  terra  cotta  factory  ;  c, 
$115,000  ;  o,  John  L  Daniels  ;  a,  De  Lemos  &  Cordes. 

3431/2  to  345  Water  St.  br  stores  &  tement ;  c  $40,- 
000  ;  o.  Union  Construction  &  Realty  Co  ;  a,  Bernstein 
&  Bernstein. 

15th  and  16th  Sts  &  9th  Ave.  br  factory  ;  e.  $300,- 
000  ;  o.  National  Biscuit  Co  ;  a  &  b,  Louis  Weber  Bldg 
Co. 

47th  St  and  8th  Ave,  br  stable;  c.  $125,000;  o, 
Adams   Express   Co  ;  a,  Bruce  Price. 

n8th  St  and  8th  Ave,  br  and  stone  hotel ;  c,  $200,- 
000  ;  a,  Jas  D  Matthews  ;  a,  Ross  &  McNeil. 

82  to  88  E  110th  St.  2  br  stores  &  tenemts ;  c, 
$80,000  all  ;  o,  W  &  J  Bachrach  ;  a,  Bernstein  &  Bern- 
stein. 

117th  St  &  5th  Ave,  br  stable:  c,  $25,000;  o,  Thos 
D   Malcolm :    a.    Harry  T  Howell. 

Chambers  &  Reade  Sts  and  Broadway,  vault  and 
doors  to  6-story  office  &  bank  bldg.  ;  c,  $30.IKI0 :  o. 
Emigrant  Industrial  Savings  Bank  :   a,  J   M  Mossman. 

Grand  &  Allen  Sts.  new  store  front  and  alterations 
to  br  loft  bldg ;  c,  $25,000 ;  o,  Goldman  &  Multzman  ; 
a,   Bernstein  &  Bernstein. 

DWELLINGS. 

Boston,  Mass. — I'lans  have  been  filed  by  Herbert  C. 
liritwell.  16  State  St.,  for  a  block  of  four  3-story  3- 
t'amllv  brick  and  stone  houses  on  Harvard  Ave., 
ISrigliton  Dlst.  Estimated  cost,  $65,000.  Owner, 
(jrantham  Terrace  Trust.  Builder,  Boston  Const.  Co. 
Architect.   BenJ.   Fox,   72  Devonshire  St. 

Pittsburg,  Pa. — Geo.  N,  Powell  is  reported  as  having 
plans  prepared  for  a  4-story  brick  apartment  house 
which  he  Intends  building  on  Maryland  Ave.  and 
KImer  St.,  20th  Ward  :  cost.  $4'2.000. 

Cleveland,  O. — Harry  L.  Vail  will  erect  a  4-story 
apartment  building  on  Euclid  and  Wlllson  Aves.,  to 
cost  $50,000.  Fenlmore  C.  Bate,  New  England  Bldg., 
Archt. 

St.  Louis,  Mo. — It  Is  stated  that  plans  are  being 
itrepared  by  Barnett.  Haynes  &  Barnett,  8th  and 
Locust  Sts.,  for  an  apartment  house  for  W.  F.  Will- 
iamson, to  be  located  on  Hamilton  and  Maple  Aves. 
It  will  be  of  red  stock  brick  trimmed  with  a  cream 
color  terra  cotta;  cost,  $125,000. 
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Logansport,  Ind. — An  apartment  house  to  cost 
$25,000  Is  to  be  erected  by  Keller  Bros. 

Denver,  Colo. — Adolph  Zang,  of  the  Zang  Brewing 
Co.,  is  reported  to  be  having  plans  prepaied  for  a 
dwelling  to  be  erected  on  7th  Ave.  and  Clarkson  St., 
to  cost  between  $75,000  and  $100,000. 

New  York  City. 

Permits  for  the  lollowinu  buUdinun  have  been  is 
lueU:  c,  gignifieu  coat;  o,  owner;  a,  architect;  m, 
mason;  cr,  carpenter;  and  b,  builder. 

94th  St  and  Riverside  Drive,  br  and  stone  tenemt ; 
c.  $85,000  :  o,  Wm  Kanliin  ;  a.   Hy  .\nderson. 

166tb  St  and  Bway,  br  tenemt;  c,  $2:i,000  ;  o,  John 
A   I'icken  ;   a.  John  llauser. 

5th  Ave  &  TJth  St,  br  dwelig  ;  c,  ^li'i.OOO;  o,  J  C 
I^yons ;  a.  McKlm,  Mead  &  White. 

160th  St,  Amsterdam  and  St  Nicholas  Ayes,  br 
and  stone  flat ;  c  $70,000  ;  o  &  a,  Strelfler  Bros. 

308  Dth  Ave,  extension  and  improv  to  br  and  stone 
dwelig ;  c,  $20,000  ;  o,  Jaqucs  Krakauer ;  a,  Buchman 
&  P'ox. 

SCHOOLS. 

New  York,  N.  Y. — Bids  are  wanted  Oct.  3  for  alter- 
:iliou»  in  School  No.  70.  C  B.  J.  Snyder,  Supl.  of 
.School  Bldgs.,  Dept.  of  Educ. 

Brooklyn,  N.  Y. — Bids  will  be  received  until  Oct.  3 
by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs..  Dept.  of 
Educ  N.  Y.  City,  for  sanitary  work  in  School  Nf». 
1.^9  and  for  installing  heating  apparatus  and*  electric 
lighting  plant  for  Manual  Training  School  Annex, 
Nos.   75  and  79,   Boro.  of  Brooklyn. 

OloversHlle.  N.  Y. — Bids  will  be  received  by  the  Bd. 
of  Educ.  until  Oct.  4  for  erecting  a  brick  school  in 
the  6th  Ward.  C.  S.  Schermerhorn,  Chniu.  BIdg. 
Com. 

■  Rochester,  N.  Y. — J.  C.  Sterns  &  Co.,  of  Buffalo,  are 
stated  to  have  secured  the  contract  for  wiring  the 
new  east  side  high  school  for  $4,970. 

Woodbridge,  N.  J. — The  Bd.  of  Educ.  is  stated  to 
have  decided  to  build  2  schools.  One  will  be  an 
8-room  addition  to  School  No.  1.  The  other  will  have 
12  rooms,  and  it  will  be  located  at  Carteret. 

South  Orange,  N.  J. — Kellogg  &  Co.,  New  York,  N. 
Y..  are  stated  to  have  secured  the  contract  for  ven- 
tilating and  heating  the  2  proposed  new  schools  for 
about   $6,000. 

Buffalo,  N.  Y. — The  Sisters  of  the  Good  Shepherd 
will  erect  a  $17,000  addition  to  the  convent  at  48o 
Best  St. 

Weatficld,  Mass.—W.  D.  Mellen,  111  Dwight  St., 
Springfield,  is  stated  to  have  secured  the  contract  for 
erecting  a  dormitory  for  the  State  Normal  School ; 
probable  cost,  $50,000. 

Sylvester,  (la. — Kids  are  wanted  Oct.  1  for  erecting 
a  $10,000  brick  school.      W.   K.  Crubbs,  Town  Clk. 

Athens,  O. — Bids  will  be  received  by  the  Bd.  of 
Trus.  of  the  Ohio  Iniv.  at  .\thpns  until  Oct.  7  for 
furnishing  material  and  erecting  the  main  portion  of 
the  Normal  School  at  the  tiniv.  L.  M.  Jewett,  Secy. ; 
Frank  L.  t'ackard,  Archt.,  New  Hayden  BIdg.,  Colum- 
bus. 

Chicago,  III. — It  is  stated  that  a  $40,000  scliool  is 
to  be  erected  for  SI.  Alphonsus  U.  C.  Church.  Archi- 
tect,  Henry  P.  Beiler,  84  La   Salle  St. 

Murphy  &  Camp,  6M2  N.  Wells  St..  are  stated  to 
have  prepared  plans-  for  a  parochial  school  to  be 
erected  at  N.  Ashland  and  Leland  Aves.  for  Our  I^ady 
of  Lourdes  K.  C.  Church.  It  will  be  3  stories  high, 
60x122  ft.,  of  pressed  brick  and  stone,  and  cost  about 
$50,000. 

Warsaw,  III. — The  plans  of  W.  H.  Reeves,  of  Peoria, 
are  stated  to  have  been  accepted  for  an  8-room  school, 
to  cost  about  $19,000. 

Ualstad,  Minn. — Bids  will  be  received  by  the  Bd.  of 
Kdue.  until  Oct.  18  for  $14,000  school  bonds.  H.  P. 
Nygaard,  Clk. 

Milwaukee,  Wis. — Competitive  plans  and  specifica- 
tions will  be  received  until  Oct.  24  by  the  Bd.  of  Pub. 
Wks.  for  a  school  to  be  erected  on  5th  and  6th  Aves, 
In  the  14th  Ward,  and  tor  a  school  to  be  erected  on 
Cass  St.,  1st  Ward.     Chas.  J.  Poetseh,  Chmn. 

Mobile,  Ala. — The  Superintendent's  report  to  the 
Comrs.  recommends  the  appropriation  of  $30,000  for 
improvements  on  present  school  building. 

Qreeley,  Colo. — The  contract  for  the  superstructure 
of  the  State  Normal  School  is  stated  to  have  been 
awarded  to  Knutson  &  Isdell  for  about  $23,000. 

STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

Meadville,  Pa. — City  Engr.  W.  A.  Doane  writes  that 
bids  are  wanted  Oct.  1  for  the  construction  of  a  25- 
ton  garbage  furnace.     Probable  cost,  $10,000. 

Evansi'ille,  Ind. — Bids  will  be  received  by  the  Bd. 
of  Pub.  Wks.  until  Oct.  4  for  sweeping  and  cleaning 
certain  streets  in  the  city  for  1  year.  W.  Edw. 
Clarke,  Clk. 

Grand  Marias,  Mich. — This  village  Is  said  to  be 
about  to  purchase  a  garbage  disposal  plant. 

Kansas  City,  Mo. — Council  Committees  are  consid- 
ering with  City  Physician  Langsdale  the  question  of 
disposing  of  city  garbage. 

Chicago,  III. — The  City  Council  has  appropriated 
$50,000  for  additional  street  cleaning. 

Mobile,  Ala.—The  Bd.  of  Pub.  Wks.  has  received  a 
proposition  from  Gerald  H.  Kruempel.  offering  to  clean 
the  17,000  yds.  of  asphalt  now  laid,  each  morning,  for 
the  sum  of  one  cent  per  yd.  per  day. 

Oakland.  Cal. — The  Bd.  of  Health  has  passed  a  reso- 
lution urging  the  Council  to  adopt  at  an  early  date  a 
permanent  means  for  the  disposal  of  garbage.       ' 

GOVERNMENT   WORK. 

Portland,  Me. — The  following  bids  were  opened  Sept. 
22  by  MaJ.  S.  W.  Roessler.  Corps  of  Bngrs.,  U.  S.  A., 
for  dredging  in  Lubec  Channel,  Me. :  a,  price  per  cu. 
yd,  scow  measure  for  about  200.000  cu.  yds.  of  dredg- 
ing ;  b,  price  per  ton  for  boulders ;  Eastern  Dredging 
Co.,  Portland,  Me.,  a  24%  cts.,  6  $5  ;  Morris  &  Cum- 
Ings  Dredging  Co.,  New  York,  N.  Y.,  a  26%  cts.,  b  $8. 


Pittsburg,  Pa. — Bids  were  opened  Sept.  18  by  Capt. 
Wm.  L.  Sibert,  Corps  of  Engrs.  U.  S.  A.,  for  the 
construction  of  a  lock  kecpcr'.s  house  and  otllce  at 
the  Herr's  Island  dam,  and  tiie  lowest  bid  Is  stated 
to  have  been  from  Martsolf  Bros,  at  $0,800. 

Philadelphia,  Pa. — Bids  will  be  received  until  Oct. 
11  by  Mordecai  T.  EuUicolt,  Ch.  Bureau  of  Yards 
&  Docks,  Navy  Dept.,  Washington,  D.  C,  for  con- 
structing a  sheet  steel  house  lor  locomotive  crane 
macliluery,  at  the  Navy  Yard,  League  Island,  Pa. 
Bids  will  also  be  received  at  the  same  Department 
until  Oct.  18  for  constructing  a  steel  and  brick  build- 
ing for  a  foundry  and  coopersmlth  shop  for  steam 
engineering  at  the  Navy  Yard,  Ijoagne  Island,  Pa. 

Philadelphia,  Pa. — Bids  will  be  received  until  Sept. 
30  by  the  Bureau  of  Supplies  &  Accounts,  Navy 
Dept.,  Washington,  1>.  C,  for  furnishing  at  the  .Navy 
Yard,  League  Island  Pa.,  a  quantity  of  railroad  ma- 
terial, l'ou.i(iry  1  upola,  blowers,  hand  crane,  traveling 
crane,  machine  tools,  etc.  A.  S.  Kenny.  Payinaster- 
Gen.,  IJ.  S.  Navy. 

Boston,  Muss. — I$ids  will  be  received  until  Oct.  18 
Jjy  Mordecai  T.  Eudlcolt.  lUi.  Bureau  of  Yards  & 
Docks,  Navy  Dept.,  Washington,  D.  C,  tor  dredging 
at  the  Navy  Yard,  Boston.  lOstimated  cost,  $22,500. 
Bids  win  also  be  received  at  the  same  Dept.  until 
Oct.  18  for  constructing  a  pile  and  timber  wharf  at 
the  Navy  Yard,  Boston;  estimated  to  cost  $2,900. 

Wushingtoit,  D.  V. — Bids  are  wanted  Oct.  '.)  for 
safety  vaults  and  work  incidental  thereto,  in  the 
liureaa  of  Engraving  and  I'rintlng.  ij.  S.  Treas.  Dent., 
Washington,  H.  C.  Jas.  Kno.'i  Taylor,  .Superv.  Archt., 
Treas.   neiit. 

Tampa.  Flu. — Local  press  reports  state  that  the  fol- 
lowing bids  were  opened  Sept.  15  by  Capt.  Herbert 
Deakyne,  Corps  of  Engrs.,  U.  S.  A.,  for  improving 
lli(>  channel  from  Hillsboro  River  to  the  deep  water 
in  Tampa  Bay;  the  work  includes  18,0<X)  cu.  yds.  of 
rock  and  370,1)00  yds.  of  earth  to  be  removed;  amount 
available,  $150,0(X);  National'  Dredging  Co.,  of  Wil- 
mington, Del.,  offered  to  remove  the  rock  for  $112,- 
(KX».  and  the  dredging  for  $97,125;  total,  $209,025.  Ed- 
win W.  I'reston,  of  this  city,  offered  to  do  the  work 
for  $157,857. 

Annapolis,  Md. — Press  reports  state  that  bids 
opened  Sept.  19  at  the  Navy  Dept.,  Washington,  D. 
C,  for  the  erection  of  6  double  houses  and  one  single 
house,  to  be  used  as  officers*  quarters,  were  rejected, 
being  In  excess  of  the  appropriation,  which  is 
$285,000. 

(  Icvcland,  O. — The  following  bids  were  opened 
Sept.  18  by  Maj.  Dan  C.  Kingman,  Corps  of  Engrs., 
r.  S.  A.,  fur  constructing  and  repairing  piers  at  Kalr- 
port  Harbor:  a,  total  bids  if  oak  is  to  be  used;  b, 
total  bid  if  other,  accpti'ble  hardwood  is  to  be  used  : 

A,  W.  C.  Gayer.  Cleveland.  O.,  a  $l.-.4,230,   ft  $1.')3.480  ; 

B,  Donneliy  Contracting  Cf>..  Hutfalo.  .N.  Y..  ii  $KI''>,- 
881,  ft  $i;!3.i)ll  ;  C,  L.  V.  &  .1.  A.  Smith  Co.,  Cleve- 
land. O..  a  $1(10. ".07,  ft  .f  lti0,."'.0/.  For  detail  bids  see 
accompanying  table : 

Items  and  Quantities. 

East   pier    reconstruction  :  ABC 

Rem.   old  pier,  7,500  cu.  yds $1.00     $.50  $1.50 

Dredging,    15,000   cu.   yds 40       .2i       .40 

Hemlock  I  imlier.  640  M.  ft 28.00  28.50  28.00 

Old  timb!-r  detking,  etc..  22  M.  ft.  .    10.00  22.50  20.00 

Oak  timber,  65  M.  ft (io.lio  46.23  50.00 

•Timber.    05  M.   ft ."..">. 00  :ili.00  50.00 

Tie  rods  and   washers Ot!       .04        .06 

Drift  bolts 06       .04       .05 

Screw  bolts,  etc,   180.000  Ihn 06       .04       .06 

Lag  screws  and  washers 06       .04       .06 

Spfkes     06       .04        .0.! 

Concrete  blocks,  710  cu.   vd.'! 14.00  11.37   15.00 

Concrete  in  mass,  2,100  cu.  yds...  8.00  7..50  8.00 
Small    riprap    stone    filling,    10,500 

tons    1.50     1.33     1.60 

West  pier  reconstruction  : 
Rem.  of  old  pier.  .'^,500  cu.  yds.  .  .  .      1.00     1.00     1.60 

Other  excav,,  1.80O  cu.   yds 40       .25       .30 

Sheet  piling,  170  M.  ft 55.00  50.00  50.00 

Old   timber   decking  and  found..    25 

M.   ft 10.00  27.50  30.00 

Oak   timber,   7    M.  ft 50.00  56.25  50.00 

•Timber,   7   M.   ft 50.00  46.00  50.00 

Hardwood    piles    in    place,     17,500 

lln.    ft 35       .35       .35 

Pile   rings  and  shoes,   10,000  lbs...        .10       .075     .10 

Tie   rods  and  washers 06       .04       .06 

Drift  bolts 06       .04       .05 

Screw  bolts,   etc.,   .50,000  lbs 06       .04       .06 

Lag  screws  and  washers 06       ,04       .06 

Spikes    06       .04       .06 

Refilling    pier    and     backfill,     with 

stone    from    old    cribs,    2,000    cu. 

yds 1.50     1.31      1.60 

Backfill,   with  sand.  1.500  cu.  yds..      1.00       .44       .50 

Concrete  blocks,  575  cu.  yds 14.00  11.25   15.00 

Concrete  in  mass,  1,200  cu.  yds...  8.00  7.50  8.00 
Sawed  sandstone  flagg.,  6-ln.,  3,800 

sq.  ft 40       .44        .40 

Sheathing  and  repairing  old  piers  : 
.tin.   white  oak   plank,   85    M.   ft..  .120.00  137..50 120.00 

•3-ln.  plank,  85  M.  ft 115.00  123.00  120.00 

Lag  screws,  etc..  30.000  lbs 06       .04       .06 

Pine  plank,  85  M.  ft 35.00  44.00  40.00 

Pine  stringers,   12  M.  ft 35.00  44.00  40.00 

Hemlock  timber,  30  M.  ft 28.00  29.00  30.00 

Drift  bolts 06       .04        .05 

Screw   bolts,   etc.,   20,000  lbs 06       .04       .06 

Spikes     06       .04       .05 

•Beech  or  other  acceptable  hardwood. 

Chicago.  III. — The  following  bids  were  opened  Sept. 
18  by  Lieut.  Col.  O.  H.  Ernst.  U.  S.  Engr.  Office,  for 
constructing  breakwater  at  Calumet  Harbor:  Glllen 
&  Glllen.  Uacine.  Wis..  $278.n.S9 :  The  EitzSlmons  & 
Connell  Co..  Chicago.  111.  $21l."i.6:ii! :  T.  J.  Bennett  & 
Co..  Muskegon.  Mich..  $29:^.431  :  Lvdon  &  Drews  Co.. 
Chlcaeo  III.  $315,686;  McArthur  Bros.  Co..  Chicago, 
III..  $336.475 :  Hausler  &  Lutz  Towing  &  Dock  Co.. 
Chicago,  III.,  $279,685. 

Chicago,  III. — The  following  bids  (with  dates  of 
completion)  were  opened  Sept.  24  at  the  Treasury 
Dept,  Washington.  D.  C  for  the  Interior  finish  and 
completion  of  the  Post  Office,  Conrt  House,  etc.,  Chi- 
cago, including  carpentry,  flreprooflug,  glazing, 
marble,  ornamented  iron,  painting,  plastering,  etc. 
(but  not  including  plumbing  and  mechanical  nlants): 
John  Pelrce.  N.  Y.  City,  $1,478,500.  .Tan.  1.  1905:  Wm. 
Grace  Co..  Chicago.  $1.89.5.000.  S.'Ot.  1.  1904-  David- 
son Rros.  Marble  Co..  $1,895,000.  27  months;  Congress 
Const  Co..  $2,181,151.  July  1,  1905;  John  Griffiths  & 
Son,  $1,930,000,  Nov.  15,  1904. 


Ft.  Itiley,  Kan. — Capt.  G.  O.  Cress,  Constructing 
0.  M.,  writes  that  contracts  for  the  construction  of 
buildings,  etc.,  at  this  post  (bids  opened  Aug.  25)  have 
been  awarded  as  follows  ; 

Construction  proper  ;  To  Zlegler  &  Dalton,  Junction 
City,    Kan.,    3   field    officers'   quarters,    $39,255,    and   2 


double  line  officers'  quarters,  $39,800 ;  to  Moses  & 
Holmgren,  Junction  CAty,  Kan.,  1  artillery  barracks, 
$44,850,  and  1  bakery,  $15,900;  to  Jos.   B.  Betts,  To- 


I'eka,  Kan.,  1  double  cavalry  barracks,  $39,984  ;  1  gun 
shed,  $21,300;  1  artillery  stable,  $21,600,  and  1  cav- 
alry stable,  $18,600. 

Plumbing  and  heating :  To  J.  J.  Hanlgheo,  Omaha, 
Neb.,  a,  plumbing;  b,  heating:  double  cavalry  bar- 
racks, a  $5,881,  ft  $4,109;  artillery  barracks,  a  $3,872, 
ft  $:!,327  ;  gun  shed,  a  $512;  artillery  stable,  a  $694; 
cavalry  stable,  o  $075  ;  field  officers  quarters,  a  $2,- 
067.  ft  $2,000 ;  double  line  officers'  quarters,  a  $2,815, 
ft  $2,470  ;  bakery,   a  $717,  ft  $678. 

Electric  wiring  several  of  the  buildings  to  Riddle 
&  Landon,  St.  Paul.  Minn.,  at  a  total  ot  $2,866. 

Breadmaklng  machinery  to  Jas.  Eoley,  Leavenworth, 
Kan.,  for  $1,644. 

Bids  for  the  construction  proper  of  2  non-comnils- 
sioned  staff  quarters  being  considered  excessive,  same 
were  rejected,  and  these  buildings  will  be  readvertlsed 
for  similar  structures,  but  to  be  of  brick  Instead  of 
stone. 

Des  Moines,  la. — Contracts  for  work  at  Ft.  Des 
Moines  (bids  opened  Aug.  25)  are  stated  to  have  been 
awarded  as  follows:  Construction— S.  A.  Robertson, 
of  Dos  Moines.  3  buildings,  $64,474;  R.  P.  and  Edw. 
O.  Hamilton,  Omaha,   15  buildings.  $177,391. 

Phimblng— L.  H.  Kurtz,  Des  Moines,  i  buildings, 
.1!3,612;  Dwyer  Heating  &  Plumbing  Co.,  of  St.  Paul, 
5  buildings.  $12,812;  H.  C.  Clark,  Delaware  City,  5 
buildings,    $2,681. 

Steam  and  hot  water  heating— Harris  &  Algor,  Cam- 
den.   N.  J.,   8  buildings,  $14,^2. 

Gas  piping- Dwyer  Plumbing  &  Heating  Co.,  10 
buildings,  $9!I0. 

Electric  wiring— Riddle  &  Landon,  St.  Paul,  11 
buildings,  $2,845. 

New  Orleans,  La. — The  following  bids  were  opened 
Sept.  8  by  Lieut.-Col.  Henry  M.  Adams,  Corps  of 
Engrs.,  U.  S.  A.,  for  extension  to  and  repairs  to  jet- 
ties at  Calcasieu  I'ass.  La.,  and  Sabine  Pass  Harbor, 
Tex.     •Contract  awarded : 


-Bidders  and  Addresses. 


o      So  ,'So 

-O    .  Soni    »     Wci-" 
^,  K  £-  H 


John  Short,  St.  Louis,  Mo.  $.95  $2.50  $1.50  •$204,450 
O.  M.  Stone,  Sabine,  Tex.  1.40  3.10  9.50  256,600 
Bids  opened  Sept.  2  by  Lieut. -Col.  Henry  M.  Adams, 
Corps  of  Engrs^  V.  S.  A.,  for  dredging  at  Calcasieu 
Lake,  La.,  and  Sabine  Pass,  Tex.,  were  as  follows : 


Items  and  Quantities.  "■S.g'P        i'^&^ 

Sotaa'     Ssao 

Sabine,  187,500  cu.  yds.,  per  cu.  yd...  $.225  $.260 
Calcasieu,    55.000   cu.    yds.,    per    day 

of  16  hours   400,000  600,000 

Total  Sabine  Pass  (approximate)...  $41,250  $48,750 
Total  Calcasieu  Lake   (approximate).     $9,000     $9,000 

The  following  bid  was  opened  Sept.  22  by  Lieut.- 
Col.  H.  M.  Adams,  Corps  of  Engrs.,  U.  S.  A.,  for 
dredging  at  Chefuncte  and  Amite  Rivers,  La.; 
Jahncke  Navigation  Improv.  Co.,  New  Orleans,  35,000 
cu.  yds.  at  17%  cts.  per  cu.  yd.;  total,  $6,125. 

Dover,  Tenn. — Bids  are  wanted  Oct.  14  for  con- 
structing a  roadway  to  National  Cemetery  at  Dover. 
C.  D.  V.   Hunt,  Q.  M.,  New  Orleans,  La. 

Memphis,  Tenn. — Press  reports  state  that  bids  will 
be  received  until  Oct.  2  by  Capt.  B.  E.  Winsiow, 
Corps.  Engrs.,  IJ.  S.  A.,  for  levee  enlargement  in  the 
3d  Dist.  of  the  Mississippi  River,  which  will  involve 
about  315  cu.  yds.  of  earth  work. 

Bremerton,  Wash. — Bids  will  be  received  until  Oct. 
25  by  Mordecai  T.  Endicott,  Ch.  Bureau  of  Docks 
and  Yards,  Navy  Dept.,  Washington,  D.  C,  for  con- 
structing an  extension  of  the  concrete  wing  wall. 
Navy  Yard,   Bremerton.     Estimated  cost,  $16,000. 

San  Francisco,  Cal. — Bids  will  be  received  until 
Oct.  16  by  the  California  Debris  Comn.,  Elood  BIdg., 
San  Franci.sco,  for  building  portions  of  dam  (known 
as  Barrier  No.  1)  on  Yuba  River,  Yuba  Co.,  about  14 
miles  above  Marysville,  Cal.  Address  Lieut.  R.  P. 
Johnston,  Corps  Engrs.,  U.  S.  A. 

Bids  are  wanted  Oct.  20  for  removing  Blossom 
Rock,  San  Francisco  Harbor.  Cal.,  to  a  depth  of  30 
ft.  below  low  water.  Address  Lieut.-Col.  W.  H. 
Heuer,  Corps  Engrs.,  U.  S.  A.,  San  Francisco. 

Sheridan,  Wyo. — Bids  are  wanted  Oct.  15  for  con- 
structing, plumbing,  heating,  gas  piping  and  electric 
wiring  2  double  sets  officers'  quarters,  1  double  bar- 
rack and  1  bakery,  ail  brick.  Address  Quartermaster. 

San  Francisco,  Cal. — Bids  are  wanted  Oct.  15  for 
constructing  a  brick  fog-signal  building,  brick  chim- 
ney and  erection  of  boilers  at  Bonlta  Point  Light 
Station,  Cal.  Lleut.-Col.  Thos.  H.  Handbury,  Corps 
Engrs.,  U.  S.  A.,  Light  House  Engr. 

MISCELLANEOUS. 

Boston,  Mass. — Bids  will  be  received  until  Oct.  9  by 
the  Bd.  of  Harbor  &  Land  Comrs.  for  dredging  in 
Dorchester  Bay;  work  to  be  done  Includes  about  395,- 
000  cu.  yds.  of  material  to  be  dredged  from  2  areas 
in  Dorchester  Bay  near  City  Point,  Boston  Harbor. 
Woodward  Emery,  Chmn. 

New  York,  N.  F.— Bids  are  wanted  Oct.  7  for  fur- 
nishing material  and  building  a  pier  with  appurten- 
ances on  the  westerly  side  of  North  Brother  Island, 
Boro.  of  Bronx.  McDougall  Hawkes,  Comr.  of  Docks. 
Dept.  of  Docks  &  Ferries. 

Jersey  City,  N.  J, — Ch.  Engr.  Van  Keuren  has  pre- 
pared a  map  for  the  Improvement,  to  cost  about 
$8,000.  of  the  property  acquired  for  the  enlargement 
of  Columbia  Park,  and  has  been  asked  to  prepare 
plans  for  the  Improvement  of  the  new  portion  of 
River  TIew  Park;  estimated  cost  about  $20,000. 
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Boaton,  Huns. — The  Mayor  has  signed  the  $35,000 
loan  order  (or  park  construction. 

Huluth.  Minn. — Local  press  reports  state  tliat  the 
Duluth  Modi  &  Dre<ige  Co.  has  decided  to  build  a  new 
fll>;>.000  dredge. 

£:«ri>»iiba.  Uich. — The  contract  tor  foundation  for 
the  *l,t>00.000  ore  docks  to  be  built  at  Kscanaba  by 
the  Chicago  &  North  Western  Road  is  stated  to  have 
bf*n  awarded  to  Whitney  Bros.,  of  Duluth,  (or  $50,- 
000. 

Portland.  Ort-^Eagrs.  Huber  &  Slaxvvoil  estimate 
the  cost  o(  preparing  the  selected  site  (or  the  1905 
t'air.  at  $24,095. 

Totvnto.  On'.— The  Bd.  of  Control  has  authorized 
(he  expenditure  of  $18,000  for  the  new  cribworls  at 
the  (oot  of  Bay  St. 

NEW    INDUSTRIAL    PLANTS. 

Warlick  &  Whisuaut,  Granite  Falls,  N.  C.  arc  iu 
the  market  tor  a  .'55  to  40-H.-P.  boiler,  a  25  to  30-H.-1'. 
engine  and  wood-working  and  excelsior  machinery. 

The  Lansing.  Mich.,  Wheelbarrow  Co.  is  building 
:i  ti0x200-ft.  addition  tor  making  steel  scrapers. 

The  Burton  D  Hurd  Co.,  Temple  Block,  Kansas 
citT,  Mo.,  will  erect  a  4-story.  50.t70-ft.  rice  mill, 
having  a  daily  capacity  of  about  1,200  bbls.:  a  2- 
storv,  I<l0xl22-ft.  warehouse  (or  rough  rice,  and  a  2- 
storir.  DOxl22-ft.  warehouse  tor  cleau  rice. 

The  Knutt  &  Van  Arnam  Mfg.  Co.,  Oldwatcr, 
Mich.,  makers  of  plumbing  specialties,  will  erect  a 
50jc2l«>ft.  factory,  with  boiler  bouse  and  dry  kiln,  at 
Kort  Wayne.  Ind.  The  capacity  of  the  power  plant 
will  \h)  about  100  H.-P. 

The  Merchants'  Refrigerating  Co.,  Kansas  City. 
Mo.,  has  been  Incorporated  to  erect  a  5-story  cold 
storage  plant  having  a  capacity  o(  about  400  carloads. 
It  is  also  pniposed  to  operate  a  street  pipe  line  (or 
furiil'hing  re(rigeration.  J.  E.  Brady,  407-11  Grand 
Ave.,  Is  interested. 

The  Atlas  Co.,  Lincoln,  N.  J.,  miners  and  refiners, 
are  adding  a  dry  house  and  mechanical  dryer  to  their 
plant  at  that  place,  and  crectiug  mill  buildings,  HOx 
12.")  null  .MXxlTo  ft.,  respectively,  at  Mertztown,  Pa., 
to  have  a  power  plant  o(  about  250  H.-P. 

Winfield  Scott  and  M.  K.  Singleton,  of  Port  Worth, 
Te\..  will  be  president  and  general  manager,  respec- 
tively, of  a  company  which  expects  to  build  a  cottou- 
seed-oll  mill  at  East  S'..  Louis.  111.,  having  a  daily 
•  apaclty  ot  150  tons  of  seed.  The  company  will  not 
l>e  ready  to  take  np  the  question  of  machinery  until 
about  Jan.  1. 

Max  Lowenthal  &  Bro.,  428-438  Main  St.  E.,  Roch- 
ester. X.  v.,  will  erect  a  3-story  and  basement 
knitting  mill  to  have  about  50,000  sq.  ft.  floor  space. 
The  plant  will  be  run  by  electricity,  and  the  com- 
pany is  In  the  market  for  motors  and  60  to  80  H.-P. 
in    boilers   for   heating. 

The  Ardmore,  I.  T..  Coal  jb  Power  Co.  is  putting 
in  a  brick  plant  to  have  a  dail.v  capacity  of  44,000 
bricks.  After  the  brick  plant  is  running,  a  tile  and 
pottery  plant  will  be  put  in. 

The  Hubbard  Fertilizer  Co..  Baltimore,  Md.,  will 
soon  be  in  the  market  (or  a  complete  outfit  (or  a  new 
plant  to  replace  that  recentij'  burned. 

The  Barberton.  O.,  Pottery  Co.  will  build  an  addi- 
tion, which  will  include  several  new  kilns  and  ex- 
tensive buildings. 

The  Marshalitown,  la..  Pottery  Co.  is  in  the  mar- 
ket for  a  75-H.-P.  engine  (or  a  4-kiIn  plant  it  pro- 
poses to  erect. 

The  J.  T.  Deloach  Lumber  Co.,  Ltd.,  State  Line, 
La.,  expects  to  build  a  mill  at  Homer.  La.,  which 
will  have  a  daily  output  o(  40,000  to  50,000  (t.  It 
Is  intended  to  install  a  steel  tram  road  to  handle 
logs. 

The  Virgor-0  Health  Food  Co.,  Ltd.,  Owosso, 
Mich.,  mentioned  last  week,  has  secured  a  site  (or  its 
(actory,  and  Is  now  ready  to  take  np  the  matter  o( 
machinery,  including  engines. 

BUSINESS  NOTES. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  (oliow- 
Ing  among  its  recent  orders:  Ix)veland,  Colo.,  Beet 
Sugar  Co.,  an  engine  direct-connected  to  a  Crocker- 
Wheeler  generator;  Armour  Elevator,  New  Orleans, 
an  engine  direct-connected  to  a  Triumph  generator: 
Brans,  AIniirall  &  Co.,  two  engines  direct-connected 
to  centrKugai  pumps,  (or  the  new  shops  of  E.  P; 
Allls  &  Co.,  Milwaukee. 

The  New  England  Structural  Co.,  o(  Boston,  has 
just  shipped  the  steel  framework  (or  the  Minneapolis 
General  Electric  Company's  power  station.  The  ma- 
terial was  shipped  complete  In  two  weeks  from  re- 
ceipt o(  the  order. 

The  Baltlknore  Bridge  Co.,  recently  organized,  has 
purchased  the  entire  business  of  the  Structural  Iron 
&  Steel  Co.,  of  Baltimore,  Md.  The  plant  has  re- 
cently been  completely  remodeled,  and  is  capable  o( 
turning  out  7,000  tons  annually  of  bridge-  and  struc- 
tural work;  all  tools  and  machinery  being  of  the 
most  modern  character  and  driven  by  either  electric 
or  pneumatic  power.  Plans  are  now  under  way  to 
more  than  double  the  capacity  o(  the  plant  by  the 
addition  o(  a  girder  shop  cipabie  o(  turning  out  the 
heaviest  type  ot  reamed  and  solid-drilled  work.  Na- 
thaniel Haven,  Pres. ;  Alfred  M.  Mosscrop,  Vice-Pres. 
and  Mgr. 

The  Philadelphia  Pneumatic  Tool  Co.  reports  that 
in  the  month  of  Augnst  it  broke  ail  previous  records 
in  the  amount  ot  goods  shipped.  Recent  large  orders 
have  been  received  from  the  Cambria  Steel  Co.,  Penn- 
srlvania  Steel  Co.,  New  York  Shipbuilding  Co.,  New- 
wprt  News  Shipbuilding  &  Dry  Dock  Co.  and  Grand 
Trunk  Ry.  Co.  Foreign  orders  have  been  received 
from  Paris,  London  and  Copenhagen.  More  orders 
have  come  in  for  rotary  drills  during  the  past  two 
months  than  ever  before.  The  company  has  Just 
added  to  Its  machine  shop  equipment  eight  engine 
lathes,  two  automatic  machines,  two  turret  lathes. 
two  grinding  machines,  one  Fellows  gear  sbaper,  six 
drill  presses,  one  universal  milling  machine,  one  twist 
drill  grinder  and  a  number  of  other  minor  machine 
tools. 
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PROPOSALS    OPEN. 

WATER  WORKS. 
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Armstrong,  B.  C Sept. 

Nassau.  N.  Y Sept. 

l>e  Smet,  S.   D Sept. 

Cleveland,  O Sept. 

Weiser,    Idaho    Sept. 

Webster  Groves,    Mo Sept. 

Flndlay,  O Sept. 

Brooklyn.  N.  Y Sept. 

Paulsboro,  N.  J Sept. 

Tonawanda,  N.  Y Sept. 

Adv.,  Eng.  Record,  Sept.  27. 

El    Paso.    I'ex Sept. 

Moline.  III.- Sept. 

Adv.,  Eng.  Record.  Sept.  27. 

Pumping  plant,   Brockton.   .Mass Sept. 

Adv.,  Eng.  Record,  Sept.  27. 

I'umoH.    ,^fi;iiiii.    Tex      lulv 

Fayette,   Miss Sept. 

Cass  Lake,  Minn Sept. 

Bozeman.   Mont Sept. 


27 
27 
27 

r; 
27 

27 

'2« 

27 
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Oct.  4. 

Oct.  0. 

Oct.  0. 

Oct.  (i. 

Oct.  U. 


SEWERAGE  AND    SEWAGE    DISPOSAL. 
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Oct. 

1. 

Oct. 

•> 

Oct. 

3. 

Oct. 

3. 

Oct. 

4. 

Oct 

4. 

Oct. 

«. 

Oct. 

K. 

Oct. 

10. 

Oct. 

10. 

Oct. 

11. 

Oct. 

I,"). 

Oct. 

17. 

'.  Davenport,   la 

Milwaukee,  Wis.    .  . 

Elizabeth,   N.   J 

Cinclunati,  O 

DouglHs,   Wyo 

DccM.iU'.    Ind. 


Sept. 

Sept. 

Sept. 

Sept. 

.  Sept. 

.  Sept. 


27 
27 
27 
27 
27 
21) 
13 


Dec.  15. 


Boston.   Mass Sept 

Adv..   Eng.  Record,  Sept.  13. 

1  ronton.   O .Sept.  20 

Dayton.  O Sept.  27 

Roanoke,    Va Sept.  27 

Little  Rock,  Ark Sept.  27 

(Jlenviile    O Sept.  20 

Toledo,  O , Sept.  27 

Burlington,   la Sept.  27 

Waukegan,  111 Sept.  27 

Adv.,  Eng.  Record,  Sept.  27. 

Ridley    I'ark.    I'a Aug.  1« 

Adv.,  Eng.  Record.  Aug.    IC. 

Akron.   O Sept.  20 

Cincinnati,  O Sept.  27 

Grand  Rapids,  Mich Sept.  27 

Adv.,  Eng.  Record,  Sept.  27. 

Montevideo,   Uruguay    Sept.  13 

BRIDGES. 

Carthage,  Mo Sept.  27 

Scranton,   Pa ^ .  Sept.  27 

Indianapolis,  Ind Sept.  27 

Reading,   Pa Sept.  27 

Vichers  Ferry,  X.  Y Sept.  27 

Oregon  City.  Ore Sept.  27 

St.  Joseph,  Mo Sept.  27 

Castrovllle,    Tex 'iju   _':( 

New  York.  N.  Y Sept.  27 

Brandon,   Miss Sept.  27 

Frankfort.    Ind Sept.  20 

Ellendale.   .\.  D Sept.  13 

East  Grand  Forks,  Minn Sept.  20 

Boston,  Mass Sept.  27 

Indianapolis.   Ind Sept.  20 

Canton.  O Sept.  20 

Thomaston,  Ga Sept.  27 

Eureka,  Cal Sept.  27 

Yellowstone    Park.    Wvo Sept.    tj 

Adv.,  Eng.  Record.  Sept.  6.  13. 

Victoria.  It.  C Sept.    « 

Adv.,  Eng.  Record,  Sept.  6  to  27. 

Chicago,   111 Sept.    0 

Bigtlmber,  Mont Sept.  27 

PAVING  AND  ROADMAKING. 

Killingly,  Conn Sept.  27 

Denver,  Colo Sept.  27 

.  Hammond,  Ind '. Sept.  27 

.  Old  Saybrook,  Conn Sept.  27 

.   Buffalo.   N.  Y Sept.  20 

,   Nevada.   Mo Sept.  20 

.   Dunkirk    N.   Y Sept.  13 

Connersville,   Ind Sept.  27 

Chicago,  111 Sept.  27 

Cincinnati,  O Sept.  27 

Brooklyn,  N.  Y Sept.  20 

Pittsburg.   Pa • Sept.  20 

Towson,  .Md Sept.  20 

Decatur.   Ind Sept.  20 

Atlantic  Clt.v.  N.  J Sept.  13 

New  York.  N.  Y Sept.  27 

Troy.  N.   Y Sept.  27 

Akron,   O Sept.  27 

Pittsburg.   Pa Sept.  20 

Toledo,  O Sept.  27 

Burlington.  In Sept.  27 

Columbus.  Ind Sept.  20 

Des   Moines,    In Sept.  20 

.lefferson   BarvarUs.   Mo Sept.  13 

McKeesport,   Pa Sept.  27 

San  Francisco.  Cal Sept.  13 

Newark.  O Sept.  20 

Cincinnati,  O Sept.  27 

Newton,  N.  J Sept.  27 

POWER,  GAS  AND  ELECTRICITY. 

Oct.    1.  Baltimore,  Md Sopt.  27 

Oct.     I .   De  Smet.   S.    D .Sept.  1 3 

Oct.    3.  Wpiser.    Idaho    Sept.    « 

Oct.    6.  Wlnnsboro,  S.  C Sept.  27 

Oct.    7.  Chattanooga.   'I'enn Sept.  13 

Adv..  Eng.   Record,  Sept.  13  to  27. 

Oct.    8.  Manchester,  O Sept.  27 

Oct.  14.  San   Pedro.  Cal Sept.  13 

Oct.  15.  Chicago.   Ill Aug.  23 

Oct.  20.  Michigan  City,  Ind Sept.  27 

Oct.  23.   Hanford.  Cal Sept.  27 

Nov.    1.  Macon.  Qa Aug.  30 

Nov.  15  Norfolk.  Va Sept.  13 

GOVERNMENT    WORK 

Sept.  30.  Crane,  etc..  Philadelphia,  Pa Sept.  27 

Sept.  30.  Memphis.   Tenn Sept.  13 

Sept.  30.  Dredging.    Boston.    Mass Sept.    C 

Adv..  Enij.  itpcord.  Sept.  0  to  21). 
Sept.  30.   Indlannpolls.   Ind Aug.  23 

Adv..  Eng.  Record.  Aug.  23.  30. 
Oct.    1.   WashlHKton.  I).  C Sept.    6 

Adv.,  I';ng.  Record,  Sept.  6  to  27. 

Oct.    1 .  San   Francisco.   Ca  1 Aug.  .SO 

Oct.    2.  Memphis,  Tenn Sept.  27 
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Oct, 
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Oct. 
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Oct. 
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Oct. 

27. 

Nov. 
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Sept, 
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Sept 

.30. 

Sept.  30. 

Sept, 

.30. 

Sept, 

30. 

Sept 

.  30. 

Oct. 
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Oct. 
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Oct. 

1. 

Oct. 

1. 

Oct. 

1. 

Oct. 

1. 

Oct. 

1. 

Oct. 

1. 

Oct. 

2. 

Oct.. 

3. 

Oct. 

4. 

Oct. 

4.- 

Oct. 

«. 

Oct. 

ti. 

Oct. 

<i. 

Oct. 

0. 

Oct. 

(1. 

Oct. 

7. 

Oct. 

11. 

Oct.  13. 

Oct. 

15. 

Oct. ; 

•iO. 

Oct. 
Oct. 


Oct.    7. 

Oct  8. 
Oct.  8. 
Oct.    8. 

Oct.  8. 

Oct.  9. 

Oct.  9. 

Oct.  9. 

Oct.  10. 

Oct.  10. 
Oct.  10. 
Oct.  11. 
Oct.  11. 
Oct.  11. 
Oct.  11. 

Oct.  ii. 

Oct.  II. 
Oct.  14. 
Oct.  14. 

Oct.  14. 
Oct.  15. 
Oct.  15. 
Oct.  15. 

Oct.  15. 

Oct.  1.^.. 
Oct.  15. 

Oct.  16. 
Oct.  10. 

Oct.  18. 
Oct.  18. 
Oct.  18. 
Oct.  18. 

Oct.  20. 

Oct.  20. 
Oct.  20. 

Oct.  21. 

Oct.  22. 

Oct.  22. 

Oct.  23. 

Oct.  23. 

Oct.  23. 

Oct.  25. 

Oct.  25. 
Oct.  29. 

Oct.  30. 

Nov.    1 . 


Ft.  Lawton.   Wash Sept. 

Louisville.    Kv N'-pt. 

HnlTnlo.    N.    V Sept. 

Adv.,  Eng.  Record,  Sept.  27. 

Denver.  Colo Sept. 

Jefferson   Barracks.    .Mo Sept. 

Johnson   Citv.   Tenn Sept. 

Adv..  Eng.  Record,  Sept.  13  to  27. 

Tampa,  Ma Sept. 

New   York,   N.    Y Sepi. 

Adv.,  Eng.  Record,  Sept.  6  to  27. 

Joplln.   Mo Sept. 

Adv..  Eng.  Record.  Sept.  0.  13. 

Portland,  Ore Sept. 

Chicago.   Ill Sept. 

Montgomery.   .Ma Sept. 

Adv.,  Eng.  Record,  Sept.  13  to  27. 

Chattanooga.    Tenn Sept. 

Washington,  D.  C Sept. 

Ft.  Totten,  .\.  D Sept. 

Newport  News.   Va Aug. 

Adv..   Eng.  Record.  Aug.  30,  Sept.  (i. 
Mobile.  Ala 

-Adv..  Eng.  Record.  Sept.  13  to  27. 

I'lattsburg  liarracks,  N.   Y Sept. 

Elmira.    .N.    Y Sept. 

Mach.  bidg.,   Philadelphia,  Pa Sept 


13 

13 
27 

20 
13 
13 

13 
6 


20 
13 
13 

13 
27 
20 
3U 


Ft.  Lincoln,  .\.   D. 

Ft  Smelling.  Minn 

San  Francisco.  Cal 

Philadelphia.   I'a 

Dry   dock.    Charleston.    S.    C.  . 

Dover,   Tenn 

Ft.  Getty.  S.  C. 


Sept.  13 


13 
13 
27 
20 
20 
13 
13 
23 
27 
20 


.  Sept. 

.  Sept. 

.  Sept. 
.  .  Sept. 
■  ^ug. 
. .  Sept. 
. .  Sept. 


Adv.,  Eng.   Record,  Sept.  20,  27. 

Aberdeen.    S.    Dak Aug. 

Fog-sigiinl  bidg.,  San  Francisco,  Cal.. Sept. 

Bldgs.,  Sheridan,  Wyo Sept. 

MiisKegon,  Mich Sept. 

Adv.,  Eng.  Record,  Sept.  20,  27. 

St    Louis.   .Mo Sept. 

Adv.,  Eng.  Record,  Sept.  20,  27. 

San   Antonio.   Tex Sept. 

Yellowstone    Park.    Wyo Sept. 

Adv..  Eng.  Record.  Sept.  6  to  27. 

San  Francisco,  Cal Sept. 

Tampa.    I>"la .-s.-in. 

Adv..  Eng.  Record,  Sept.  6  to  27. 

Foundry.    Philadelphia.    Pa Sept. 

Dredging.  Boston.  Mass Sept. 

Wharf,   I5oston,  Mass Sept. 

Bidg..  Ft,   .Mver.    Va Sept. 

Adv..  Eng.   Record,  Sept.  20,  27. 

Ft.  Riley.  Kan Sept. 

Adv..  Eng.  Record,  Sept.  27. 

San  Francisco,  Cal Sept. 

New   Y'ork,    N.   Y Sept. 

Adv.,  Eng.   Record,  Sept.  20,  27. 
(Conneaut  Harbor),  Cleveland,  O....Sept. 
Adv..  Eng.  Record,  Sept.  27. 

(Ft.  Rodman).  Newport,  R.   I Sept. 

.\dv..  Eng.  Record.  Sept.  27. 

(Ludington).   Grand  Rapids.  Mich..  .  .Sept. 

Adv..  I'ng.   Record.  Sent.  27. 

(Brunswick  Harbor).  Savannah,  Ga..Sept. 

Adv..  Eng.   Record.  Sent.  27. 

(Savannah  Harbor).   Savannah,   Ga.  .Sept. 

Adv.,  Eng.  Record,  Sept.  27. 

(Chesapeake  Bay).  Wilmington,  Del.. Sept. 

Adv.,   Eng.  Record,  Sept.  27. 

Los  Angeles.  Cal Sept. 

Adv.,   Eng.  Record,  Sept.  27. 

Bremerton,   Wash Sept. 

Pier.  Manistee,  Mich Sept. 

Adv.,  Eng.  Record,  Sept.  27. 

iiredglng.   Boston.  Slass Sept. 

Adv.,  Eng.   Record,  Sept.  20,  27. 

West  Point,  N.  Y Sept. 

Adv..  Eng.  Record,  Sept.  20,  27. 

BUILDINGS. 

Sept.  30.  Post  Office,  Toronto,  Ont Sept. 

Sept.  30.   Hospital,  St.  Louis,  Mo Sept. 

Sept.  30.   Librarv.  Canastota.  N.   Y" Sept. 

Sept.  30.   Hospital.  Raybrook.  N.  Y' Sept. 

Adv.,  Eng.  Record.  Sept.  13.  20. 

Sent.  30.   School.  Lancaster.  O Sept. 

Oct.    1.  Pub.  bidg..  New  York,  N.  Y Sept. 

Oct.    1.   School.  Sylvester,  Ga Sept. 

Oct.    1.  Bus.  bldgs.,   Muscatine,   la Sept. 

Oct.    1.   Library.  K]  Paso.  Tex .Sept 

Oct.    1.   School.  .Milwaukee    Wis Sept 

Oct.    2.   Penitentiary,   Brooklyn,  N.  Y Sept. 

Oct.    2.  Workhouse,  New  York,  N.  Y' Sept. 

t>ct.    2.   School.  Norfolk,   Va Sept. 

Oct.    3.   School,  New  York.  N.  Y Sept. 

Oct.    3.   School,  Brooklyn,  N.  Y Sept. 

Oct.    3.  Library,   Eagle  Grove.  La Sept. 

Oct.    3.    Htg.  court  house.   Brvan    t> Sent. 

Oct.    4.   School,  Gloversville,  N.  Y Sept. 

Oct.    4.   Hospital.  Toledo,  O Sept. 

Oct.    6.   Pub.  bidg..  Joliet.   Ill Sept. 

Oct.    6.   Factory.   lirantford.   Ont Sept. 

Oct.    C.   Jail,   Ilazlehur.st.    Miss .Sept. 

Oct.    6.   City  Hon  nians.  Houston,    lex >ne 

Oct.    7.   School.    Athens,   O Sept. 

Oct.    7.  Jail,  Gardener,   Me .Sept. 

Oct.    7.  City  Hall  Improv..  New  York.   N.  Y.  .Sept. 

Bath,  New  York,  N.  Y Sept. 

Court    Hou«e,    MInmi.    I'^la \iiir 

Cathedral.  Richmond,  Va Sept. 

Pub.  bidg..   Sprlnglield.  O Sept. 

Police  station  plans-   Milwaukee.   Wis. Sept. 

Htg.  Court  House.  Texarkana.  Ark...Sppt. 

Jail,  Louisville,   Ky Sept. 

Ilospil.nl.  Siirlngiicld.  O Sppf. 

Pub.  bidg..  Newark.  O Sept. 

Hospital.   Willaid    N.  Y Sept. 

Adv..  Eng.  Record.  Sept.  27. 

Hospital.  Cleveland.  O Sept. 

Jail.  JelTerson.  Ga Sept. 

School  plans.  Milwaukee.    Wis Sept. 

Cnpltol  work.  St.   I'nnl.    Minn    vn^. 

Municipal  bidg.  plans,  Wash'gt'n.  D.  C.Aug. 

MISCELLANEOUS. 

Harbor.   Port  Adelaide.  S.  A Julv    R 

Garbage.  MeadvlUe,  Pa Sept.  27 

Levee   work.    Pointe-a-Ia-llaclie.    La... .Sept.    ti 

Montreal.    Que S>pt.  20 

Street  cleaning.  Evansvllle.  Ind Sept.  27 

Pier,  New  York,  N.  Y Sept.  27 

R.    K..    Portuguese   East   Africa Aiic.  :<'» 

Oct.    9.  Dredging,  Boston.  Mass Sept.  27 

Oct.    9.   Drv  dock  machlnerv.    Portland.  Ore.  .Sept.    6 

Oct.  10.  Garb,  disposal.  Atlanta.  Ga Sept.  13 

Oct.  13.  Garb,   disposal,  Brooklyn,  N.  Y iSept.  13 


Oct.  7. 
Oct.  7. 
Oct.  10. 
Oct.  1(1. 
Oct.  1o. 
Oct.  13. 
Oct.  14. 
Oct.  14. 
Oct.  15. 
Oot.  15. 

Oct.  20. 
Oct.  21. 
Oct.  24. 
Dec.  2. 
Dec.    8. 


Sept.  30 
Oct.  1. 
Oct.  1. 
Oct.  2. 
Oct.  4. 
Oct.  7. 
Oct.    8. 

9. 

9. 


30 
27 
27 
20 

20 

20 
6 

27 


27 
27 
27 

27 

27 
20 


27 


2o 
13 


13 
27 


27 


27 


27 
27 
2" 
27 
27 
27 


27 


27 
20 
27 
13 

27 
13 
27 

Hi 

30 
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Unreasonable     Contract     Requirements    by    the 
Government. — III. 


The  technical  details  of  engineering  specifica- 
tions should  be  sufficiently  full  and  explicit  to 
sccttre  beyond  question  the  desired  quality  of 
both  material  and  workmanship,  but  more  than 
that  is  not  only  redundant  but  almost  certain 
to  be  seriotisly  prejudicial.  It  is  rare  that 
superfluous  matter  can  be  introduced  into  speci- 
fications without  carrying  with  it  conflicting 
conditions  and,  what  is  worse,  requirements  not 
capable  of  being  met  or  positively  injurious  if 
enforced.  The  Charleston  Dry  Dock  specifica- 
tions in  regard  to  the  Portland  cement  to  be 
used  impress  a  careful  reader  as  belonging  pre- 
eminently to  this  ciass.  Paragraph  53  states 
"All  cement  used  shall  be  of  the  best  quality, 
ot  an  established  brand  of  Portland  cement 
which  has  been  made  by  the  same  mill  and  sat- 
isfactorily used  in  important  structures  under 
similar  climatic  conditions  and  in  sea  water  for 
a  period  of  not  less  than  three  years.  It  must 
be  finely  ground  and  free  from  lumps."  Proba- 
bly few  civil  engineers  would  care  to  compress 
cement  specifications  into  the  limits  of  a  single 
short  paragraph,  but  any  cement  fulfilling  tlfe 
requirements  of  that  quoted  would  be  eminently 
well  adapted  to  the  dry  dock  work  at  Charles- 
ton. The  Bureau  ot  Yards  and  Docks,  however, 
as  if  distrusting  such  a  concise  and  well-defined 
prescription  proceeds  to  impose  an  extended  and 
elaborate  set  ot  exactions,  some  of  which  arc 
matters  of  indifference,  some  of  doubtful  value, 
some  harmful  and  some  harmless,  but  nearly 
all  of  them  thoroughly  superfluous. 

A  requirement  that  "All  cement  shall  be  of 
uniform  bluish-gray  color,"  strictly  speaking, 
means  essentially  nothing  as  to  exact  color 
determination,  but  it  would  have  little  or  no 
value  if  it  did.  The  specifications  as  to  chemical 
constitution  is  one  of  little  wisdom  in  a  general 
application.  It  is  doubtless  well  enough  to  ex- 
jjrcss  one  or  two  limits  in  an  approximate  way 
as  affecting  durability  in  sea  water,  yet  even 
that  is  ot  questionable  value  except  when  em- 
ployed in  a  reasonable  manner,  and  with  the 
qualifying  element  of  good  judgment.  What  is 
needed  is  a  cement  possessing  durability  in  sea 
water  and  if,  as  prescribed  in  another  para- 
graph, a  given  brand  has  satisfactorily  with 
stood  the  action  of  sea  water  for  at  least  thr-ee 
years  that  is  as  near  the  proof  of  its  capacity 


as   a   chemical    analysis   at   this   time   without 
comparison  with  any  other. 

Paragraph  58  specifies  that  "No  cement  shall 
be  used  that  contains  more  than  2  per  cent,  of 
magnesia,  unless  positive  and  satisfactory  evi- 
dence is  furnished  that  a  larger  per  cent,  is  not 
detrimental  to  the  brand  of  cement  used,  in 
which  case  the  amount  shall  not  exceed  3  per 
cent."  If  it  is  conclusively  shown  that  "a  larger 
per  cent."  than  two  "is  not  detrimental,"  it  is 
natural  to  inquire  why  the  limit  should  be  three. 
Again  paragraph  59  states  "Cement  containing 
an  excess  of  free  lime  shall  not  be  used,"  but 
"an  excess"  is  not  defined. 

There  are  other  paragraphs  in  abundance 
similar  in  nature  to  those  named  and  equally 
indicative  of  the  weak  if  not  worse  character  ot 
these  cement  specifications.  The  checking  and 
cracking  tests  render  superfiuous  some  of  the 
chemical  requirements  and  there  are  others 
either  aimless  or  overlapping.  The  boiling  of 
cement  pats  in  sea  water  for  twenty-four  hours 
is  worthless  torture,  whereas  a  well-considered 
accelerated  test  is  sound  and  reasonable. 

The  requirements  of  paragraphs  78  and  79  that 
in  the  making  of  concrete  the  cement  shall  be 
measured  "packed  in  the  driginal  package,"  is 
a  straining  after  some  advantage,  apparently, 
not  plainly  evident.  It  might  easily  result  in 
distinct  inconvenience  and  constitute  a  marked 
disadvantage  to  the  progress  of  the  work.  It  is 
one  of  those  things  which  without  good  sense 
and  judgment  based  on  experience  may  easily 
result  prejudicially  and  in  no  event  can  result 
in  any  real  advantage. 

The  manner  of  taking  samples  of  cement  for 
testing  is  "from  the  interior  of  bags  or  barrels." 
It  is  not  an  infrequent  experience  after  exposure 
of  barrels  or  bags  ot  cement  to  find  the  material 
at  and  near  the  exterior  of  the  package  partially 
set  from  the  surrounding  moisture  while  the 
Interior  is'  in  perfect  condition.  The  manner  of 
taking  the  sample  pr'escribed  would  completely 
defeat  its  purpose  by  avoiding  the  injured 
material. 

Much  of  the  specifications  for  making  and 
depositing  the  concrete  is  perhaps  well  enough, 
but  there  are  other  provisions  so  erratic  that 
one  is  forced  to  the  thought  that  scissors  and 
paste  rather  than  experience  and  judgment  have 
been  the  ruling  instrumentalities  in  the  prepara- 
tion of  these  specifications.  In  paragraph  SI 
the  instructions  for  depositing  concrete  in  layers 
so  that  the  top  of  each  shall  be  a  horizontal 
plane,  are  such  as  to  induce  to  the  greatest 
possible  extent  the  lamination  of  the  material. 
Again  in  paragraph  83  there  occurs  the  sen- 
tence "Concrete  shall  be  tamped  at  the  rate  of 
not  more  than  72  square  feet  of  concrete  9 
inches  thick  per  man  per  hour."  The  same 
paragraph  further  prescribes  that  the  number 
of  blows  and  height  of  fall  are  to  be  regtilated 
by  the  civil  engineer  in  charge.  Any  such 
minute  and  finical  regulation  in  connection  with 
the  tamping  of  concrete  is  whimsical  and  ridic- 
ulous. If  concrete  is  laid  in  such  condition 
as  to  require  tamping  the  latter  operation  should 
be  so  conducted  as  to  accomplish  the  desired 
purpose,  and  that  result  is  the  only  rational 
limit  of  the  number  and  height  of  blows.  Any 
arbitrary  regulation  which  requires  a  nice  ap- 
portionment of  the  number  of  blows  "per  man 
per  hour"  without  regard  to  results  is  calcu- 
lated to  do  more  harm  than  good,  especially 
when  it  is  prescribed  that  such  a  requirement 
"shall  be  rigidly  adhered  to." 

That  part  of  the  specifications  devoted  to  the 
pile  work  presents  features  of  the  same  general 
unsatisfactory  class.  The  following  sentences 
occur  in  paragraph  95:  "The  hammer  used  on 
the  work  shall  weigh  not  less  than  3,000  pounds 
nor  more  than  4,000  pounds.  A  steam  hammer 
may  be  used  by  the  contractor  If  he  so  desires. 


but  in  such  event  only  such  dimensions,  weight 
and  construction  shall  be  used  as  shall  meet 
with  the  approval  of  the  civil  engineer  in 
charge."  These  provisions  are  apparently  based 
upon  lack  of  experience  and  unfamiliarity  with 
the  class  o(  work  to  which  they  apply.  Some 
of  the  most  effective  pile  driving  ever  done 
around  New  York  City,  certainly,  has  been  ac- 
complished with  a  hammer  weighing  4,500 
pounds  and  materially  heavier  hammers  have 
been  employed  with  excellent  results.  Indeed 
as  a  general  principle  the  heaviest  hammers 
including  those  of  the  steam  hammer  class  with 
small  falls  do  much  better  work  in  every  way 
than  lighter  hammers  with  high  falls. 

Another  characteristic  feature  of  these  speci- 
fications will  be  found  in  paragraph  133  in  the 
following  language:  "Whatever  design  be  em- 
ployed the  entire  responsibility  for  the  suf- 
ficiency for  the  cofferdam  shall  rest  upon  tho 
contractor,  but  the  right  is  reserved  to  the  Gov- 
ernment to  require  that  it  be  perfected  in  any 
respect  considered  necessary  by  the  civil  en- 
gineer in  charge."  In  other  words,  under  the 
plea  of  perfecting  it  the  civil  engineer  in  charge 
may  modify  the  plan  of  the  cofferdam  to  any 
extent  whatever,  but  the  contractor  must  bear 
all  the  consequences. 

Other  citations  might  be  made,  but  enough- 
has  been  shown  to  demonstrate  conclusively  the 
absolute  unfitness  of  these  specifications  for 
such  a  great  work  as  the  Charleston  Dry  Dock. 
They,  are  unworthy  of  a  competent  engineering 
administration  of  the  Bureau  of  Yards  and 
Docks,  and  they  are  not  creditable  to  the  Navy 
Department.  They  should  be  recalled,  radically 
recast  and  put  in  such  shape  as  to  gain  to  the 
Government  an  opportunity  to  secure  the  per- 
formance of  the  work  on  an  efficient  and  busi- 
nesslike basis. 


EXTK.iCTS      niOJI     .SI'ECIFICATIOXS     BEFERRED     TO     ABOVE. 

38.  Tests  of  Ground.^-After  the  excavation  has  been 
completed,  the  bearing  power  of  the 'material  at  the 
bottom  of  the  same  shall  be  ascertained  by  tests  made 
by  the  contractor  at  his  own  expense.  Not  more  than 
five  tests  will  be  required  under  this  provision. 
Tlie  location  for  same  will  be  fixed  by  the  civil  engi- 
neer In  cliargp.  The  area  loaded  for  any  one  test 
shall  be  not  less  than  3  feet  square.  The  method  of 
making  the  tests  shall  be  as  required  by  the  civil  en- 
gineer In  charge,  and.  It  directed,  the  ground  shall  be 
loaded  up  to  12  tons  i>er  square  foot.  In  addition  to 
the  above  tests  in  the  dry  dock  j)roper,  the  contractor 
shall,  at  his  own  expense,  drive  in  positions  shown 
on  plans  four  test  plies,  70  feet  long,  of  the  quality 
and  diameter  specified  In  paragraphs  93  and  94.  with 
a  hammer  weighing  not  less  than  3,000  pounds  nor 
more  than  4.000  pounds.  During  the  driving  of  each 
test  pile  the  contractor  shall  afford  the  Government 
every  facility  for  keeping  a  complete  and  accurate  rec- 
ord of  the  fall  of  hammer  and  penetration  for  each 
blow.  In  addition  to  the  above  driving  tests,  the  piles 
shall  each  be  fitted  with  a  platform,  and  three  days 
after  being  driven  a  test  load  of  pig  iron,  or  equiva- 
lent, not  exceeding  40  tons,  shall  be  applied  as  may  be 
required  by  the  civil  engineer  In  charge,  and  facilities 
shall  be  afforded  for  keeping  a  record  of  levels  during 
the  application  of  the  test  load.  The  test  plies  shall 
be  left  in  position  and  will  constitute  a  portion  of  the 
permanent  structures.  If  the  testa  show  that  piles 
will  be  necessary  In  the  dry  dock  proper,  any  test  In 
connection  with  such  test  piles  will  be  paid  for  by 
the  Government,  as  resulting  from  a  change  In  con- 
tract. 

78.  Mortar. — All  mortar  used  shall  be  made  with 
Portland  cement,  measured  packed  In  the  original 
package,  and  In  the  proportions  elsewhere  specified 
herein.  The  volume  of  cement  shall  be  taken  to  be 
that  actually  filled  by  the  cement  itself  upon  delivery, 
and  shall  be  ascertained  by  careful  measurement.  Th? 
sand  and  cement  shall  first  be  thoroughly  mixed 
dry  so  that  when  cut  down  with  a  shovel  the 
mixture  shall  show  a  uniform  color  without 
streaks.  Water  shall  then  be  added  slowly.  In 
the  form  of  spray,  and  the  entire  mass  worked  with 
shovels  and  hoes  to  a  uniform  plastic  condition.  When 
thoroughly  mixed,  very  little  mortar  should  adhere  to 
tlie  steel  when  the  hoe  is  drawn  out  of  It.  Only  such 
quantity  of  mortar  as  can  be  used  before  It  begins  to 
set  sliall  be  mixed  at  one  time.  Sand  and  cement 
shall  not  be  mixed  dry  and  allowed  to  remain  for  any 
considerable  time  before  being  used. 
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79.  Proportions  o(  Concrete. — Concrete  shall   be  of 

the  following  proportions,  used  In   locations  specified 
hereinafter : 

Cement.  Sand.       B'k'n  Stone. 

ClasB    1 1  part  3  parts  6  parts 

Class    2 Ipart  2  parts  4  parts 

CUss   3 1  part  1  part  2  parts* 

•Finely  crushed  granite. 

.\I1  shall  be  by  measure  The  cement  shall  be  meas- 
ured packed  in  the  original  package,  and  the  actual  toI- 
ume  occupied  shall  be  ascertained  by  careful  measure- 
ment. Sand  and  broken  stone  or  gravel  shall  not  be 
measaied  in  the  small  wheelbarrows,  as  is  sometimes 
done,  but  It  will  be  permissible  to  use  large  square 
wheelbarrows  which  are  of  a  uniform  size  and  can  be 
filled  with  a  uniform  quantity  each  time.  Barrels 
without  heads  and  boxes  without  tops  and  bottoms 
may  also  be  used :  these  to  be  filled  only  level  full 
wltJ  the  material  to  be  measured,  after  which  they 
shall  be  lifted  away.  In  the  side  walls  of  the  dry 
dock  structure  proper  and  in  the  approaches,  hard, 
sound  granite  blocks  or  boulders,  not  exceeding  3  feet 
In  largest  dimension,  may  be  embe<lded  In  concrete  as 
directed  by  the  civil  engineer  In  charge.  No  block 
shall  be  placed  within  2  feet  of  the  limits  of  the  1  to 
3  to  6  concrete  or  within  1  foot  of  another  one  or 
within  10  feet  of  the  vertical  plane  of  the  inner  face 
of  the  lowest  altar  of  the  dry  dock.  Special  care  must 
be  taken  to  entirely  surround  all  such  blocks  with 
V4  Inch  of  1  to  3  mortar  so  there  shall  be  no  voids, 
and  80  as  to  secure  a  proper  bond  with  the  concrete. 
Xo  boulders  shall  be  placed  in  the  concrete  forming 
the  floor  of  dry  dock. 

il.  Depositing  Oncrete. — Before  any  concrete  is 
laid  in  a  trench,  or  on  the  site  of  any  foundation,  all 
mud,  slush,  soft  ground,  etc.,  must  be  removed  and 
refilled  with  suitable  material  until  a  satisfactory 
bearing  is  obtained,  without  extra  compensation.  Con- 
crete shall  be  dumped  as  closely  as  possible  to  the 
place  required,  so  as  to  avoid,  In  as  great  a  degree  as 
is  practicable,  handling  or  turning  It  over  within  the 
excavation  or  forms.  Concrete  shall  be  deposited  in 
place  In  homogeneous  layers  not  exceeding  9  inches 
In  thickness.  It  Is  not  required  that  one  layer  be  com- 
pleted before  the  succeeding  layer  Is  started,  but  lay- 
ers may  be  carried  along  one  after  the  other  as  closely 
as  practicable  consistent  with  good  work  as  decided 
by  the  civil  engineer  In  charge,  subject  to  other  re- 
quirements of  this  specification.  Where  It  is  imprac 
ticable  to  entirely  complete  one  layer  before  a  second 
one  Is  started,  a  plank  9  or  more  Inches  in  width  shall 
be  securely  fastened,  against  which  the  end  of  the 
layer  of  concrete  shall  be  rammed,  thereby  securing  a 
vertical  joint  In  this  layer.  If  a  second  layer  has  to 
be  stopped  bSfore  the  full  length  of  the  work  is 
reached,  another  cross  plank  shall  be  securely  fas- 
tened at  least  3  feet  back  from  the  end  of  the  first 
layer,  as  shown  on  sheet  7,  and  the  concrete  shall  be 
rammed  against  It.  Layers  of  concrete  must  not  be 
tap'red  off  In  wedge-shaped  slopes,  but  shall  have 
vertical  ends  by  being  built  by  the  above  describee 
process.  The  surface  of  each  projecting  layer  sha" 
be  finished  hard  and  regular,  leaving  no  cavities  or 
loose  stones.  Layers  of  concrete  shall  be  kept  truly 
horizontal,  and  If  it  is  necessary  to  stop  work  for  an 
indefinite  time  the  top  of  the  concrete  shall  be  prop- 
erly finished  so  that  It  is  a  horizontal  plane.  No  con- 
crete shall,  under  any  circumstances,  be  deposited  In 
place  after  It  has  commenced  to  set.  nor  shall  it  be 
mixed  with  succeeding  batches.  When  In  place  and 
rammed  all  disturbances  must  be  prevented  until  at 
least  twelve  hours  have  elapsed.  No  wheeling  or 
heavy  work  shall  be  carried  on  upon  any  concrete 
without  first  laying  down  planks  for  the  protection 
of  the  concrete.  The  surface  of  all  concrete  masonry 
shall  be  kept  thoroughly  moistened  for  at  least  three 
days  after  being  deposited,  and  shall  be  protected  in 
the  summer  from  the  direct  rays  of  the  sun  for  a 
like  period.  No  concrete  shall  be  deposited  except  by 
special  permission  of  the  civil  engineer  in  charge  in 
writing,  during  freezing  weather  or  at  such  times  that 
It  Is  likely  to  be  subjected  to  freezing  within  forty- 
eight  hours  after  being  deposited;  and  then  deposit- 
ing shall  proceed  only  under  such  conditions  and  with 
such  precautions  as  may  be  directed  by  the  civil  en- 
gineer In  charge.  If  concrete  Is  likely  to  be  subjected 
to  freezing  before  It  has  been  allowed  to  set  for  forty- 
eight  hours,  proper  care  shall  be  taken  to  protect  It 
from  the  action  of  frost.  The  surface  of  each  layer 
shall  be  thoroughly  moistened  before  the  succeeding 
layer  Is  deposited  upon  It.  and  if  it  has  been  exposed 
more  than  twelve  hours  It  must  be  covered  with  a 
layer  of  neat  cement  %  of  an  inch  thick  after  moisten- 
ing. The  concrete  adjacent  to  the  granite  facing  Hhall 
be  deposited  and  tamped  in  place  so  as  to  bond  the 
stone  securely  to  the  mass  of  concrete  backing,  to  the 
entire  satisfaction  of  the  civil  engineer  in  charge.  The 
granite  blocks  shall  first  be  thoroughly  moistened  and 
covered  with  V4  Inch  of  1  to  2,  1  to  1  cement  mortar. 
or  neat  cement  paste,  according  to  the  material  re- 
quired for  the  joints  In  masonry  contiguous  to  same, 
in  order  to  obtain  a  thorough  bond  between  granite 
and  concrete. 

83.  Tamping  Concrete. — The  proper  tamping  of  con- 


crete Is  a  matter  that  shall  be  given  careful  attention 
In  order  to  secure  the  greatest  strength  possible,  and 
the  requirements  stated  herein  shall  be  rigidly  ad- 
hered to.  As  specified  hereinbefore,  the  amount  o( 
water  use!  in  mixing  concrete  shall  be  such  as  will 
permit  of  tamping  being  carried  on  for  the  period 
hereinafter  specified  before  a  film  of  water  appears  on 
the  surface  and  before  concrete  begins  to  quake.  Con- 
crete shall  be  tamped  at  the  rate  of  not  more  than 
72  square  feet  of  concrete  9  Inches  thick  per  man  per 
hour.  The  number  of  blows  and  height  of  fail  shall 
be  regrulated  by  the  civil  engineer  In  charge.  Each 
batch  shall  be  thoroughly  spread  and  tamped  before 
another  Is  dumped.  Rammers  shall  weigh  not  less 
than  30  pounds,  with  bases  having  an  area  of  about 
36  square  inches. 

93.  Penetration  of  Piles. — All  piles  shall  be  driven 
full  length,  if  It  Is  possible  to  do  so  without  Injury, 
unless  otherwise  directed  by  the  civil  engineer  in 
charge.  It  is  Intended  that  the  maximum  load  per 
pile  shall  be  15  tons.  The  minimum  satisfactory 
length  of  all  piles  shall  be  such  as  will  permit  the 
driving  of  same  to  proceed  until  the  average  penetra 
tion  per  blow  for  the  last  five  blows  shall  not  exceed 
1%  Inches  with  a  3,000pound  hammer  falling  freely 
20  feet,  or  the  equivalent,  unless  a  modification  Is  au 
thorlzed  by  the  Chief  of  the  Bureau  of  Yards  and 
Docks  after  the  excavation  has  been  completed  and 
tests  made,  as  specified  in  paragraph  38.  The  ham- 
mer used  on  the  work  shall  weigh  not  less  than  3.000 
pounds  nor  more  than  4,000  pounds.  A  steam  ham- 
mer may  be  used  by  the  contractor,  if  he  so  desires, 
but  in  such  event  only  such  dimensions,  weight  and 
construction  shall  be  used  as  shall  meet  with  the 
approval  of  the  civil  engineer  in  charge.  The  results 
obtained  by  using  the  steam  hammer  shall  be  care- 
fully compared  with  the  results  obtained  by  driving 
with  a  drop  hammer  under  the  conditions  Imposed 
above,  and  the  penetration  of  the  last  blow  or  any 
number  of  blows  shall  be  determined  by  the  civil  en- 
gineer In  charge.  If  required  by  the  civil  engineer  In 
charge,  In  order  to  sink  piles  to  the  required  depth, 
a  water  jet  shall  be  used,  without  extra  charge.  The 
driving  of  a  pile  shall  be  continuous  from  the  time  of 
starting  until  the  required  penetration  is  obtained. 
The  heads  of  all  piles  shall  be  hooped  with  Iron  rings 
during  driving.  If  It  Is  found  necessary  to  furnish 
piles  with  metal  shoes,  the  shoes  will  be  furnished 
by  the  Government  without  extra  cost  to  the  con- 
tractor. 
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Heavy  Swinging  Dampers  should  be  avoided 
in  mechanical  draft  work,  according  to  Mr.  F. 
R.  Still,  of  Detroit,  in  a  recent  paper  in  the 
"Journal"  of  the  Western  Engineers'  Club. 
They  should,  he  said,  be  cut  up  into  small  ones, 
as  in  a  floor  register,  only  not  so  small,  say  12 
to  20-lnch  louvers,  with  a  rod  connecting  the 
louvers  outside,  so  that  they  will  all  operate 
simultaneously. 


The  Failure  of  the  Supply  of  Water  in  the 
Edison  station  supplying  electricity  for  light- 
ing and  traction  purposes  for  the  City  of  Pater- 
son,  N.  J.,  on  Saturday  evening,  Sept.  6,  caused 
the  failure  of  three  out  of  six  boilers,  resulting 
in  the  injury  of  two  men  and  the  interruption 
for  an  hour  or  more  of  the  supply  of  electricity 
at  a  time  of  the  week  when  it  was,  perhaps, 
most  needed.  Ordinarily  the  condensers  draw 
water  from  a  canal  forming  part  of  a  hy- 
draulic system  that  operates  a  number  of 
mills  in  the  city.  Provision  is  also  made  for 
drawing  water  from  the  Passaic  River,  which 
is  at  a  lower  level  than  the  power  house  and 
the  boiler  feed  pumps  may  in  addition  to  the 
two  sources  of  supply  already  named  be  con- 
nected to  the  city  mains.  Owing  to  the  closing 
of  the  head  gates  in  the  canal,  it  was  empty 
and  water  was  being  drawn  from  the  river  at 
the  time  the  accident  occurred.  The  water  was 
unusually  low  and,  It  seems,  falling  at  the  time. 
Before  this  was  noticed  the  water  got  so  low 
that  the  condensers  and  pumps  failed  to  work 
and  while  investigation  was  being  made  as  to 
the  cause  of  their  inaction  the  water  became  so 
low  In  the  boilers  that  three  of  them  failed. 
This  experience  would  point  to  the  desirability 
of  providing,  in  places  where  the  condensing 
water  is  lifted  from  a  river  or  other  source  at 
a  lower  level,  some  automatic  means  of  giving 
BufBcient  warning  to  prevent  such  accidents 
from  occurring. 


The  Assabet  Mills  at  Maynard,  Mass.,  which 
are  owned  by  the  American  Woolen  Company, 
have  recently  been  enlarged  by  the  construc- 
tion of  a  new  mill  building  for  which  power  had 
to  be  provided.  When  this  was  planned  it  was 
decided  to  replace  an  old  boiler  plant  with  a 
new  one,  so  that  steam  for  the  entire  plant 
could  be  generated  as  economically  as  possible. 
The  work  was  given  to  the  company's  consult- 
ing engineers,  Messrs.  Dean  &  Main,  of  Bos- 
ton, and  it  has  been  constructed  under  their 
supervision.  The  Engineering  Record  is  in- 
debted to  Mr.  W.  N.  Wood,  treasurer  of  the 
American  Woolen  Company,  for  permission  to 
print  the  following  description  prepared  from 
data  furnished  by  Messrs.  Dean  &  Main: 

The  new  building  measures  690  feet  in 
length  and  106  feet  in  width  and  is  of  five 
stories  for  half  its  length  and  six  stories  for 
the  remainder;  It  is  of  the  usual  mill  con- 
struction. Because  of  the  fact  that  power 
could  not  be  transmitted  conveniently  by  belts 
from  tile  engines  to  the  shafting,  the  electric 
drive  was  adopted,  and  that  made  it  possible 
to  locate  the  engine  room  where  most  con- 
venient. Steam  for  the  old  mill  was  generated 
in  a  battery  of  12  horizontal  return  tubular 
boilers,  each  of  200  horse-power  capacity  lo- 
cated in  a  boiler  house  about  45x127  feet  In 
plan.  The  chimney  connected  to  these  boilers 
was  of  good  construction,  9  feet  in  diameter 
and  200  feet  high,  ample  in  size  for  a  larger 
boiler  plant.  It  was  found  upon  investigation 
that  these  boilers  could  be  removed,  and,  by 
raising  the  roof  of  the  building,  substitute  for 
them  21  vertical  fire-tube  boilers,  so  that  4,725 
horse-power  could  be  obtained  from  them  on 
their  normal  rating.  Room  remains  for  the  In- 
stallation of  still  another  boiler,  if  necessar>, 
so  that  the  same  building  now  accommodates 
4,950  horse-power  of  vertical  boilers  instead  of 
2,400  horse-power  in  horizontal  boilers  as  for- 
merly used. 

A  plan  of  the  boiler  room  as  remodeled  is 
shown  in  Figure  1.  As  the  work  had  to  be 
done  without  interruption  to  the  operation  of 
the  mill,  the  method  of  making  the  change  is 
quite  interesting.  The  old  battery  of  boilers 
occupied  the  space  now  taken  by  the  new  boil- 
ers indicated  by  even  numbers.  Vertical  boil- 
ers numbered  1,  3,  5,  7  and  9"  were  installed 
while  the  older  ones  were  in  operation.  The 
smoke  flue  for  the  new  boilers  was  at  a  higher 
elevation  than  that  for  the  old  ones  so  that 
the  new  flue  was  put  in  without  inconvenience. 
The  new  steam  main  was  installed  and  con- 
nected and  then  six  of  the  old  boilers,  in  front 
of  the  new  battery,  were  removed  through  an 
opening  in  the  building  wall.  New  boilers  2  to 
10,  which  were  more  than  sufficient  in  capacity 
to  furnish  all  the  steam  needed,  were 
then  put  in  and  the  remainder  of  the 
old  boilers  in  the  north  end  of  the  building 
were  removed  through  on  opening  made  in  the 
wall  for  the  purpose.  Afterwards  new  boilers 
12,  14,  16  and  18  and  13,  15  and  17  were  in- 
stalled to  supply  power  for  the  new  mill.  Room 
is  left  for  boilers  11,  19,  21,  20  and  22. 

The  vertical  boilers  are  a  modification  of  the 
Manning  type.  They  are  of  the  same  general 
design  as  those  illustrated  in  The  Engineering 
Record  of  July  2,  1898.  They  are  internally  fired 
with  a  fire  box  5  feet  high  above  the  grates. 
The  shells  are  about  8  feet  outside  the  largest 
ring  and  the  grates,  7  feet  in  diameter.  The 
lower  tube  sheet  is  5  feet  above  the  grates,  and 
there  are  348-2  %-inch  tubes  in  each  boiler,  each 
tube  15  feet  long.  An  annular  space  of  15 
inches  exists  between  the  tubes  and  the  shell. 
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so  that  a  ladder,  suspended  by  rollers  at  the 
top,  can  be  run  around  a  circular  track  riveted 
to  the  inner  surface  of  the  top  of  the  shell,  to 
permit  a  man  to  inspect  and  clean  the  tubes 
and  shell.  A  manhole  is- placed  in  the  boiler 
just  above  the  lower  tube  sheet. 

The  total  heating  surface  in  each  boiler  Is 
2.965  square  feet  including  2,363  square  feet  of 
steam  heating  surface.  The  grate  surface  is 
38*48  square  feet  and  the  ratio  of  the  heating 
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to  the  grate  surface  is  77  to  1.  The  boilers  are 
intended  to  burn  bituminous  coal.  The  prod- 
ucts of  combustion  pass  to  the  chimney  through 
a  rectangular  flue  10x5  feet  in  size  and  of  uni- 
form cross  section.  At  a  height  of  about  14 
feet  above  the  floor  a  continuous  gallery  ex- 
tends along  the  fronts  of  each  battery  of  boil- 
ers. The  steam  is  delivered  to  two  mains  in 
the  boiler  room  supported  by  stands  opposite 
each  boiler.    The  steam  connection  is  carried 
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Figure  2. — Plan  and  Sectional  Elevation  of  the  Engine  Room. 


around  from  the  front  of  the  boiler,  then  up 
into  the  bottom  of  the  main,  so  that  the  triple 
bend  this  arrangement  makes  will  provide  suf- 
flcient  elasticity  to  take  care  of  expansion.  A 
safety  valve  and  a  Chapman  gate  valve  are 
placed  in  each  of  these  feeders.  The  two 
mains  are  connected  at  the  south  end  of  the 
building  by  a  cross-over  pipe,  from  which  a  15- 
inch  main  leads  to  the  new  power  house.  The 
old  10-inch  main  supplying  the  old  engines  is 
shown  in  the  rear  of  one  of  the  batteries  in  the 
longitudinal  section.  Before  the  old  boilers 
were  disconnected,  a  10-Inch  connection  with  a 
Watts  reducing  valve  was  run  from  the  new 
main  to  the  old  one  as  shown  in  the  same  draw- 
ing. The  old  system  operates  under  a  pressure 
of  100  pounds  and  the  new  one,  140  pounds. 
In  case  the  reducing  valve  should  become  de- 
ranged, means  are  provided  for  relieving  the 
pressure,  should  It  become  greater  than  de- 
sired, through  a  safety  valve  on  the  low  pres- 
sure side  of  the  reducing  valve.  A  4-lnch  blow- 
off  main  is  connected  to  each  boiler  through  a 
2-inch  globe  angle  valve  and  2-inch  straight- 
way globe  valve.  It  discharges  Into  a  tail  race. 
The  new  engine  room  is  a  brick  structure  81 
feet  6  inches  by  44  feet  G  inches  in  stze  and  is 
lighted  by  a  double  tier  of  windows  on  three 
sides.  It  is  shown  in  plan  and  sectional  eleva- 
tion in  Figure  2.  It  is  equipped  with  a  15-ton 
hand  operated  traveling  crane.  Power  is  sup- 
plied by  two  Mcintosh  &  Seymour,  vertical 
cross-compound,  condensing  engines  and  one 
Ames  engine,  driving  General  Electric  three- 
phase  generators.  The  vertical  engines  are  of 
different  sizes,  the  larger  one  having  cylinders. 
32  and  64x48  inches  in  size  and  a  rotative  speed 
of  120  revolutions  per  minute,  while  the  smaller 
one  has  cylinders  20  and  40x36  inches  in  size 
with  a  speed  of  133  revolutions.     The  economi- 
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cal  load  of  the  former  engine  is  about  2,230 
horse-power,  and  of  the  latter  engine,  760 
horse-power.  The  large  engine  has  bearings 
23x48  inches,  and  the  smaller  engine  13x22 
inches,  with  shafts  23  inches  and  16  inches  in 
diameter  in  the  body,  respectively.  The  steam 
pressure  is  140  pounds.  The  two  engines  are 
provided  with  reheating  receivers.  The  high- 
pressure  side  of  the  large  engine  and  the  re- 
heater  may  be  cut  off  at  any  time  and  the  low- 
pressure  side  run  with  steam  at  reduced  pres- 
sure, a  connection  with  a  Foster  reducing 
valve  being  led  directly  to  the  low-pressure 
cylinder. 

The  larger  engine  drives  a  2,000-kilowatt  40- 
cycle  three-phase  General  Electric  generator; 
the  smaller  one.  a  500-kilowatt  machine  of  the 
same  frequency  and  type.  When  the  main  gen- 
erators are  in  operation,  the  exciting  current  is 
supplied  by  a  motor  generator,  operated  by  al- 
ternating current  and  delivering  direct  current. 
When  this  cannot  be  used  through  the  main 
generators  being  shut  down,  or  from  any  other 
cause,  the  exciting  current  may  be  obtained 
from  a  direct-current  motor  that  may  be  direct- 
ly coupled  to  a  14xl4-ineh  engine  made  by  the 
Ames  Iron  Works.  This  engine  is  of  the  cen- 
ter-crank type  and   is  directly  connected  to  a 
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air  chamber,  this  being  necessary  to  reduce  the 
shock,  as  the  air  pumps  deliver  the  hot  water 
under  pressure  to  the  dye  tubs.  Incidentally, 
there  is  saved  by  this  utilization  of  the  con- 
denser discharge  the  large  amount  of  steam 
that  would  be  required  were  the  usual  practice 
followed  of  heating  fresh  cold  water  by  means 
of  live  or'  exhaust  steam.  The  air  pump  dis- 
charge passes  through  a  17-inch  pipe  to  a  large 
tank  on  the  roof  of  the  dye  house.  This  pipe 
has  a  6-inch  branch  leading  to  the  boiler-feed 
pumps. 

The  exhaust  steam  from  the  air  pumps  and 
from  the  Ames  engines  in  the  new  engine  room 
is  carried  back  through  a  7-inch  pipe  to  the 
boiler  room,  and  there  connects  with  a  12-inch 
exhaust  from  several  non-condensing  engines 
in  the  old  mill.  The  12-inch  low-pressure  pipe 
is  connected  with  a  1.000  horse-power  vertical 
feed-water  heater,  made  by  the  Taunton  Loco- 
motive   Manufacturing    Company.     Thus    there 


pressure  system  in  case  the- pressure  in  It  be- 
comes too  great. 

There  are  two  l.OOO-gallon  Underwriter  lire 
pumps  each  capable  of  drawing  water  from  the 
pond  or  city  supply  and  discharging  into  the 
Arc  protection  system,  which  consists  of  fire 
hydrants  and  the  usual  sprinkler  equipment. 
There  are  two  boiler-feed  pumps,  one  a  14x8x18- 
inch  Warren  horizontal  duplex  outside  packed 
plunger  pump  and  a  12x7xl2-inch  Warren  du- 
plex vertical  piston  pump.  One  of  the  Are 
pumps  is  also  connected  to  the  holier  feeding; 
system.  Either  of  the  boiler  feed  pumps  may, 
independently  of  the  other,  draw  water  from 
three  sources;  the  town  supply,  the  pond  or  the 
air  pump  discharge.  An  American  Steam  Gaga 
Company's  Underwriter  relief  valve  is  placed 
on  the  pump  discharge.  The  water  is  forced 
through  the  heater,  which  may  be  by-passed  if 
desired,  and  thence  to  two  .5-inch  brass  feed 
mains,  one  carried  along  the  rear  of  each  row 
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100-kilowatt  40-cycle  alternating-current  gen- 
erator used  to  supply  the  mill  with  small  power 
during  the  night  when  the  main  plant  is  shut 
down.  The  exciting  current  for  this  is  ob- 
tained from  a  small  generator  belted  to  a  pul- 
ley on  the  out-board  end  of  the  engine  shaft. 

The  main  engines  are  intended  to  operate 
condensing  and  each  exhausts  into  a  jet  con- 
denser connected  to  a  Warren  vertical  twin  air- 
pump.  The  exhaust  pipe  from  each  engine  is 
connected  through  a  Blake  relief  valve  to  a 
common  18-inch  free  exhaust  pipe.  The  injec- 
tion water  from  the  condensers  is  drawn  from 
a  pond  through  cast-iron  pipes  with  bell  and 
spigot  joints.  The  pipe  divides  into  two  short 
horizontal  branches  leading  to  the  condensers, 
and  to  provide  for  expansion,  Wainwright  ex- 
pansion joints  are  placed  In  each  branch.  It  will 
be  noticed  from  the  plans  of  the  engine  room 
that  the  air  pumps  discharge  into  a  teo  with 
an  upward  branch  connected  to  a  large  vertical 


is  a  low-pressure  system,  steadily  maintained 
at  a  maximum  by  live  steam  through  reducing 
valves,  for  use  in  the  dye  house  and  feed-water 
heater.  A  2%-inch  drain  from  the  steam  space 
in  the  heater  is  connected  to  a  Geipel  trap, 
which  discharges  into  the  blow-off  from  the 
water  space  of  the  heater.  The  steam  that 
condenses  in  the  heater  is  pumped  into  the  boil- 
ers. There  is  a  single  steam  connection  to  the 
heater,  it  being  arranged  on  the  induction  prin- 
ciple, and  an  automatic  air  valve  is  connected 
to  the  top  of  the  steam  space  of  the  heater  to 
prevent  it  from  becoming  filled  with  air.  A 
branch  from  the  12-inch  exhaust  mentioned  sup- 
plies steam  for  heating  and  in  case  the  supply 
of  t^xhaust  steam  for  these  purposes  is  insuf- 
ficient, for  instance  at  nights  when  the  engines 
are  shut  down,  a  6-inch  live  steam  connection 
is  provided  to  meet  this  demand.  The  live- 
steam  pipe  has  a  reducing  valve  and  a  back- 
pressure  valve,  the  latter  to   relieve   the   low- 


of  boilers,  gradually  reducing  in  size.  A  2-inch 
branch,  of  brass,  supplies  each  boiler,  the  water 
passing  through  a  Chapman  gate  valve,  a 
check  valve,  a  union  and  plug  cock  in  the  order 
named.  All  high-pressure  drips  in  the  engino 
room,  from  steam  pipes,  jackets  and  reheating 
receivers,  are  collected  into  an  automatic 
pump  and  receiver  and  returned  by  it  to  the 
boiler  room,  where  it  is  delivered  to  both  feed 
mains  between  the  heater  and  the  boilers. 

An  amount  of  attention  that  is  unusual  in 
steam  plant  construction  has  been  paid  to  the 
steam  piping  and  a  description  of  its  details 
will  doubtless  be  of  interest.  The  15-inch 
mains  in  the  boiler  room  are  supported  opposite 
each  boiler  by  stands  made  of  6-inch  pipes 
capped  with  cast-iron  saddles.  Each  stand  is 
bound  by  a  2%x%-inch  strap  bolted  to  the  wall. 
Steam  is  carried  almost  .SOO  feet  from  the  boil- 
ers to  the  engine  room,  and  as  there  is  a  change 
in  the  direction  of  the  pipe,  the  method  of  sup- 
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porting  it  and  taking  care  of  the  expansion  is 
quite  interesting.  As  siiown  l)y  diagram.  Fig- 
ure 3,  the  pipe  drops  at  the  lioiier  room,  then 
runs  horizontally  to  the  point  B,  where  it  rises 
about  8  feet.  At  C  it  changes  its  direction  and 
extends  about  190  feet  to  a  separator  in  the  en- 
gine room,  at  the  point  D.  From  A  to  B  the 
pipe  is  supported  by  four  roller  cradles.  At 
the  bottom  of  the  riser  at  B  is  a  tee  resting 
upon  a  brick  pier.  From  B  to  C  the  pipe  is  sus- 
pended by  five  hangers  each  consisting  of  a 
roller  turning  upon  a  shaft  suspended  by  two 
hangers  2"^  feet  long  from  a  pair  of  4-ineh 
channels   fastened  at  each  end   by  angle  clips 
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sistance  thereto.  The  entire  piping  contract 
was  executed  by  the  Walworth  Construction  & 
Supply  Company,  of  Boston.  The  specifications 
required  that  the  exhaust  piping  should  be 
equal  to  the  Walworth  standard  for  100  pounds 
pressure,  and  that  all  flanges  and  fittings  for 
the  100  and  140-pound  work  should  be  equiva- 
lent to  the  Walworth  standard  for  250  pounds. 
The  "Walmanco"  steam  joint,  made  by  the  Wal- 
worth company,  was  used  for  connecting  pipes 
in  the  high-pressure  work.  Corrugated  copper 
gaskets  washed  with  a  thin  layer  of  Dixon's 
plumbago  paste  were  placed  between  the 
flanges,  inside  of  the  bolts,  on  the  piping  sub- 
jected to  140  pounds  pressure  and  rubber 
gaskets  on  the  exhaust  lines.  The  gate  valves 
with  by-passes  used  on  the  high-pressure  lines 
are  of  Chapman  make  with  Crosby  globe 
valves.     The  exhaust  valves  are  Fairbanks. 

The  discharge  from  the  condensers,  as  be- 
fore stated,  is  partly  used  in  the  dye  house  and 
for  boiler  feeding.  The  pipe  conveying  the 
water  is  of  cast  iron  with  caulked  lead  joints. 
At  the  dye  house  the  pipe  reduces  to  16  inches 
and  from  the  tank  the  distributing  pipes  are  of 
steel.  To  insure  a  constant  head  for  the  air 
pumps  to  work  against,  which  was  deemed  nec- 
essary for  their  proper  action,  a  discharge  and 
overflow  head  was  fitted  to  the  top  of  the  riser 
supplying  the  tank  on  the  dye  house  roof.  It  is 
shown  in  Figure  9.  The  water  rises  through 
the  central  opening  and  overflows  into  the  an- 
nular chamber  A  which  is  connected  to  the 
tank  supplying  the  dye  tubs.  In  case  the  tank 
is  full  and  the  demand  of  the  dye  tubs  should 
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Figure   10. — The   Water   Storage  Tank  for   the  Dye  Tubs. 


to  the  floor  beams.  From  C  to  D  the  pipe  is 
supported  by  the  building  columns,  by  means 
of  a  bracket  shown  in  Figure  4.  The  expansion 
of  the  pipe  from  A  to  C  is  taken  up  partly  by 
the  change  in  direction  at  the  riser  and  by  the 
flexible  suspenders.  The  combined  roller  cradle 
and  stand  used  between  the  points  A  and  B  to 
support  .the  lo-inch  main,  the  6-inch  exhaust 
pipe  from  the  air  pumps  and  the  2-inch  high 
pressure  drip  return  is  shown  in  Figure  5.  The 
two  lower  pipes  are  supported  upon  rollers  and 
the  upper  one  upon  a  stand  resting  upon  three 
balls,  the  latter  permitting  a  slight  lateral 
movement  as  well  as  one  in  a  longitudinal  di- 
rection. At  the  opening  where  these  pipes  pass 
through  the  wall  a  covering  plate  is  provided. 
This  and  an  elevation  of  the  support  of  the 
pipes  is  shown  in  Figure  6,  Beneath  the  en- 
gine room  floor  the  pipe  is  supported  on  hang- 
ers, shown  in  Figure  7, 

At  several  points  in  the  engine  room  the 
horizontal  steam  main  is  supported  by  a 
bracket  of  unusual  design,  shown  in  Figure  8, 
This  is  intended  to  allow  motion  in  the  direc- 
tion of  the  axis  of  the  pipe  and  vertical  mo- 
tion, but  to  prevent  lateral  motion  or  vibration. 
It  will  be  noticed  that  the  rollers  may  be 
brought  to  a  firm  bearing  by  means  of  the  set 
screws  at  either  end  of  the  bracket,  and  while 
the    pipe   can   move,   there   is  considerable   re- 


be  less  than  the  discharge  of  the  air  pumps  the 
water  level  in  the  chamber  A  rises  and  over- 
flows into  B  which  is  connected  to  an  overflow 
or  waste  pipe. 

The  construction  of  the  storage  tank  is 
shown  in  Figure  10.  It  is  placed  in  the  valley 
of  the  roof,  as  shown  in  the  cross  section.  It 
has  three  10-inch  outlets  connected  to  a  header 
provided  with  a  20-inch  supply  to  the  dye  tubs. 
The  tank  is  90  feet  6  inches  in  length  over  all,  8 
feet  3  inches  deep  and  10  feet  wide  inside  meas- 
urements. The  bottom,  top  and  sides  of  the 
tank  are  of  Cypress  with  the  joints  spliced  and 
laid  in  white  lead.  The  sills  are  of  91^x11%- 
inch  plain  southern  pine.  The  posts  are  of 
9%xl3i^-inch  pine,  and  each  is  tied  in  at  the 
top  by  a  pair  of  %-lnch  bolts  extending  from 
one  post  to  the  opposite  one.  Straps  hold  them 
in  place  at  the  bottom.  Other  details  are  shown 
in  the  drawing. 


The  Cross  Arms  on  the  redwood  poles  com- 
monly used  for  the  electric  transmission  lines 
of  the  Pacific  Slope  are  of  6x6-inch  kiln  dried 
Oregon  pine,  subjected  to  a  temperature  of 
220  degrees  Fahr.  for  several  hours  in  a  bath 
of  asphaltum  oil.  The  redwood  poles  are  cut 
from  young  trees,  not  more  than  four  from 
\he  one  tree,  and  are  counted  on  to  last  25  to  35 
years. 


Abstract  of  a  paper  by  A.   L,  iloitnes  before  the  Cen- 
tral  States  Water-Works  Association. 


In  the  larger  cities  along  the  navigable  waters 
care  must  be  taken  that  the  pipe  lines  are  be- 
yond the  reach  of  keels  or  propeller  wheels 
and  the  pipe  protected  at  the  docks  and  land- 
ings. Then  we  must  provide  for  the  deepen- 
ing of  the  harbors  in  the  future,  for  the  govern- 
ment is  arranging  for  about  twenty  feet  of 
water  in  all  the  principal  lake  ports,  and  pipes 
must  go  well  out  of  the  way  of  dredge  dippers. 
About  the  only  safe  way  for  laying  pressure 
pipes  across  navigable  streams  is  to  place  them 
in  a  trench  well  below  the  bottom  of  the  river 
and  in  this  trench  pipe  carefully  laid  will  give 
no  trouble. 

If  the  bottom  is  soft  there  is  little  trouble  in 
dredging  a  trench,  and  if  rock  it  can  be  drilled 
and  blasted  from  the  surface  and  the  loose  rock 
cleaned  out  of  the  trench,  the  most  of  it  from 
above,  but  it  will  pay  to  send  a  diver  down  to 
be  sure  of  a  clean  channel  before  sinking  the 
pipe.  In  some  localities  with  soft  bottoms  it 
has  been  a  custom  to  lay  the  pipe  on  the  mud 
with  the  upper  ends  disconnected,  and  then  by 
a  sand  pump  working  along  the  line  of  pipe 
gradually  work  it  down  to  place.  It  is  obvious 
that  where  this  can  be  done  in  sand  or  mud  the 
pipe  will  keep  in  the  bottom  of  the  trench  and 
save  the  handling  of  some  material.  Eternal 
vigilance  is  necessary  in  all  this  class  of 
work. 

At  Michigan  City,  Ind.,  a  20-inch  force  main 
across  the  harbor  was  lowered  from  a  depth 
•of  16  feet  5  inches  to  a  depth  of  20  feet  by  the 
use  of  a  sand  pump  and  without  any  repairs 
whatever.  This  pipe  was  160  feet  long  and 
was  fitted  with  five  ball  joints,  and  together 
with  1,200  feet  of  other  pipe  on  shore  showed  a 
leakage  under  100  pounds  of  water  pressure  of 
only  168  gallons  in  24  hours.  A  16-inch  riveted 
pipe  across  the  stream  at  Hammond,  Ind.,  was 
lowered  in  this  way  and  by  the  use  of  a  water 
jet  and  was  perfectly  tight  when  down.  Of 
course  this  way  of  doing  the  work  is  not  advo- 
cated where  it  is  practicable  to  get  and  to  main- 
tain a  trench  otherwise,  but  some  streams  are 
so  swift  and  carry  so  much  fine  sand  or  silt  that 
the  trench  would  fill  as  fast  as  dug. 

The  writer's  preference  for  submerged  pipe 
is  cast  iron  hub  and  spigot  with  lead  joints  and 
every  36  or  48  feet  a  flexible  joint  that  will  al- 
low of  considerable  movement.  The  Ward 
joint  is  perhaps  as  well  known  in  this  country 
as  any  of  the  various  forms  and  was  for  quite 
a  number  of  years  the  only  one.  During  the 
last  twenty  years  a  half  dozen  others  have 
come  on  the  market  and  the  price  has  been 
largely  reduced.  Originally  in  using  the  Ward 
joint,  which  is  made  in  the  end  of  12-foot 
lengths  of  cast-iron  pipe.  It  was  the  custom  to 
use  the  whole  line  of  submerged  pipe  of  this 
kind,  but  this  was  not  necessary  and  incurred 
a  needless  expense. 

Wrought  pipe  is  used  to  a  large  extent  by 
private  concerns,  and  there  is  a  sufllcient 
spring  to  a  6-inch  wrought  pipe  with  several 
joints  to  conform  to  a  surface  that  Is  quite  un- 
even. A  fianged  cast-iron  pipe  for  this  work  will 
be  expensive  to  lay  and  probably  cause  trouble 
from  leaks. 

With  medium-size  pipe,  say  up  to  12  inches, 
the  work  of  jointing  and  getting  in  place  can 
be  done  from  above  water.  In  one  case  under 
the  writer's  charge  a  line  about  200  feet  long 
was  sunk  in  20  feet  of  water  lowered  from  the 
sides  of  scows  by  ropes  and  showed  no  leaks 
at  the  time,  neither  has  it  in  the  eighteen  years 
since  placed. 

Of  course  many,  or  the  most  of  these  lines, 
do    leak    unknown    to    the    water    works    man- 
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agers,  and  the  best  way  to  ascerlain  the  amount 
of  the  leakage  is  by  placing  a  valve  at  each  side 

01  a  river  crossing  with  a  by-pass  around  it  in 
which  to  place  a  meter.  With  the  valves  closed 
and  a  pressure  on  the  meier  the  leak  can  be 
measured  quickly.  To  locate  the  leak  the 
writer  has  found  the  use  of  an  air  pump  the 
most  efficient  and  the  quickest  means.  With 
the  valves  closed  and  the  air  under  pressure 
introduced  into  the  submerged  pipe  the  air  bub- 
bles coming  to  the  surface  will  locate  the  leaky 
joints  very  quickly. 

In  many  streams  where  not  interfered  with 
by  boats,  pipes  are  jointed  on  a  frame  of  tim- 
bers sloping  toward  the  stream,  and  as  each 
length  is  added  the  pipe  is  launched  into  the 
water,  the  outer  end  supported  by  floats,  and 
as  the  pipe  goes  out  floats  are  added  about 
every  24  feet  until  the  whole  line  is  put  to- 
gether and  it  is  then  gradually  lowered  by  long 
screws  or  ropes  to  the  bottom.  Twelve-inch 
cast  iron  pipe  can  be  handled  in  this  manner 
for  about  $1  per  foot  including  the  lead  used  for 
joints  and  it  will  cost  about  as  much  for  the 
smaller  pipes,  and  but  little  more  for  the  16- 
inch. 

In  some  small  streams  and  moderate  depth 
of  water  the  writer  has  used  benches  built  of 

2  by  6  and  4  by  4-inch  timber  set  in  the  ground 
or  bottom  of  the  stream  and  putting  the  pipe 
together  on  these  platforms  easily  lowered  it 
lo  I  he  bottom. 

The  placing  of  coffer  dams  and  laying  of  pipe 
in  them  where  practicable  offers  no  objections 
io  doing  good  work,  but  it  is  generally  very  ex- 
pensive in  operation,  and  the  work  at  Ft. 
Wayne  last  year,  where  a  24-inch  cast-iron  pipe' 
was  laid  across  the  St.  Mary's  River,  is  a  fair 
sample  of  how  long  it  may  take  to  get  in  a  few 
liundred  feet  of  pipe  in  this  manner. 

In  laying  24,  30  and  36-inch  pipe  in  deep 
water  the  writer  has  connected  40  feet  with 
lead  joints  in  the  usual  manner,  placing  on  each 
end  of  this  section  a  half  of  a  bolted  ball  joint 
and  lowering  this  into  the  trench  prepared  for 
it,  holding  one  end  off  the  bottom  with  a  piece 
of  wood  8  by  8  inches  placed  under  the  hub  as 
Ihe  pipe  was  lowered  to  place.  The  next  sec- 
lion  prepared  in  the  same  way  is  lowered  to 
place  and  while  in  the  slings  and  held  just  clear 
of  the  bottom  the  diver  enters  the  ball  into  the 
bell  and  bolts  it  up  and  so  the  process  is  con- 
tinued. 

The  pipe  can  all  be  put  in  shape  to  lower  to 
the  bottom  in  a  harbor  or  where  the  work  can 
be  handled  most  economically,  and  it  is  often 
the  case  that  500  feet  of  large  pipe  is  laid  in 
this  manner  daily,  which  means  that  the  work 
can  be  done  cheaply  and  well.  Bulkheads  are 
placed  over  the  ends  of  the  pipes  before  they 
are  placed  in  the  water  to  exclude  fish  and  rub- 
bish while  lowering  and  are  removed  by  the 
diver  and  sent  up  for  use  again. 

The  writer  does  not  advise  an  attempt  to  get 
pipe  very  closely  in  line.  If  it  zig-zags  a  little 
it  may  keep  tighter  if  It  settles  any.  In  river 
crossings  a  curve  up  stream  is  generally  desir- 
able, so  that  as  the  current  washes  out  under 
It  and  it  works  down  stream  it  will  become 
tighter. 

In  suction  pipes  In  lakes  the  writer  advocates 
the  submerged  crib  or  Intake  and  in  most  cases 
wood  Is  cheaper  and  preferable  for  this  pur- 
pose. In  the  great  lakes,  where  there  is  navi- 
gation the  outer  end  of  the  intake  should  be 
placed  in  40  or  preferably  50  feet  of  water.  Ice 
drifts  on  to  shore  and  piles  up  and  sinks  until 
it  is  30  feet  deep,  and  this  must  be  watched  and 
euarded  against  if  possible.  There  is  much 
less  danger  of  obstruction  to  the  water  supply 
If  a  submerged  crib  is  used  than  if  It  reaches 
above  the  surface.  A  crib  of  timber  24  feet 
square  and  8  feet  lilgb,  with  a  timber  bottom 


and  pockets  loaded  with  stone,  if  no  piles  are 
necessary,  can  be  placed  for  about  $1,200. 

Just  as  eflicient  protection  is  furnished  by  an 
upturned  elbow  on  the  end  of  the  pipe  in  which 
is  inserted  a  tee  of  the  same  size,  the  ends  of 
which  are  barred,  leaving  openings  about  3 
inches  wide.  Around  this  drive  12  piles  10  feet 
in  the  bottom  and  cut  them  off  2  feet  above  the 
top  of  elbow,  rip-rap  about  this  to  top  of  cast- 
ing and  it  is  as  safe  as  if  a  lot  more  money  was 
invested. 

All  intakes  and  suction  pipes  for  large  plants 
should  terminate  in  a  reservoir  or  pump  well 
on  shore,  to  which  the  water  should  flow,  and 
while  pipes  should  be  so  planned  that  the 
pumps  can  operate  directly  on  the  intake,  yet 
it  is  better  that  the  pump  well  or  reservoir 
have  screens  to  shut  out  all  foreign  matter  and 
that  they  be  large  enough  to  allow  sedimenta- 
tion to  take  place  if  there  is  anything  in  the 
water. 

All  intake  pipes  should  have  valves  placed  at 
the  outer  ends  and  near  the  well  with  provision 
for  closing  both  and  testing,  under  pressure 
through  a  meter,  for  leaks  and  with  air  to  lo- 
cate them.  Leaky  suctions,  whether  on  shore 
or  under  water,  are  the  terror  of  the  pump  en- 
gineer and  reduce  the  efficiency  of  his  ma- 
chinery and  ruin  his  engines.  A  little  care  and 
persistency  will  find  and  stop  the  leaky  pipes 
and  save  annoyance  and  coal  bills.  All  suc- 
tion and  intake  pipes  should,  of  course,  be  laid 
to  a  grade  that  air  pockets  may  be  avoided. 

The  writer  would  always  insist  on  an  efficient 
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Section  or  the  Dam. 

and  easy  way  to  test  every  pipe  of  this  kind  in 
use,  and  he  considers  that  all  submerged  pipe 
should  be  looked  upon  with  suspicion.  He  once 
removed  an  intake  at  Negaunee,  Mich.,  laid  in 
the  bed  of  a  muddy  lake,  the  outer  end  in  30 
feet  of  water,  which,  when  laid  ten  years  be- 
fore, had  been  broken  into  five  pieces,  and 
which  had  sucked  in  the  disease-breeding  fllth 
about  100  feet  from  shore  and  sent  it  through  the 
town  instead  of  getting  the  pure  water  through 
the  1,200  feet  of  pipe  as  intended.  The  experi- 
ence at  Duluth  a  few  years  ago  where  the  in- 
take was  discovered  broken  in  several  places, 
and  where  typhoid  was  rampant  evidently  from 
this  cause,  is  another  instance.  Neither  could 
have  happened  if  provision  had  been  made  for 
the  test  mentioned  and  it  had  been  enforced  as 
it  should  be. 

A  plant  taking  water  from  wells  across  a 
small  pond  from  their  pumping  station  sunk  a 
line  of  spiral  riveted  pipe  for  a  suction  and 
could  not  lower  the  wells  at  all,  but  an  outbreak 
of  typhoid  and  an  investigation  and  analysis 
of  the  water  disclosed  the  fact  that  the  water 
in  town  was  identical  with  that  in  the  filthy 
pond  and  entirely  unlike  the  well  water.  Upon 
taking  up  this  pipe,  a  connection  was  not  only 
found  through  a  tee  with  a  check  valve  a  few 
feet  from  shore,  but  some  lengths  of  the  pipe 
had  let  go  or  unwound,  and  the  reason  for  the 
sickness  and  deaths  was  discovered. 


"Out  of  sight  out  of  mind,'"  is  apt  to  be  the 
rule  with  submerged  pipe,  but  if  the  water 
worlis  managers  will  look  after  these  under- 
water force  mains  they  will  in  many  cases  find 
where  a  lot  of  the  water  they  pump  goes  to, 
and  if  they  will  test  their  suction  pipes  going 
out  to  good  water  they  will  find  them  sucking 
in  the  filth  and  dangerous  poisons  in  the  mud 
near  the  shore  and  will  find  the  reason  for  a 
good  many  disease  germs  found  in  water  taken 
from  the  lauce'.s  when  an  analysis  of  the  water 
at  the  intake  shows  nothing  of  the  sort. 


A  Concrete  Power  Dam  at  Middle  Falls,  N.  Y. 


A  water-power  property  at  Middle  Falls,  N. 
Y.,  near  Greenwich,  Washington  County,  on  the 
Batt,en  Kill,  was  improved  a  short  time  ago  by 
the  erection  of  a  concrete  dam.  The  work  was 
undertaken  to  replace  a  timber  dam  that  leaked 
badly,  but  incidentally  the  opportunity  pre- 
sented itself  of  raising  the  level  of  the  impound- 
ed water-  4  feet  with  a  corresponding  increase 
of  the  working  head  and  the  advantages  of 
added  storage  capacity.  The  enlarged  flooded 
area  that  would  result  from  the  extra  height  of 
dam,  however,  gave  promise  of  numerous  legal 
complications,  and  these  rendered  it  unadvis- 
able  to  continue  the  construction  as  originally 
intended.  The  dam  having  in  the  meantime 
been  partially  completed,  the  work  was  con- 
tinued on  the  original  lines,  stopping  at  the 
height  of  the  former  dam;  the  structure  has 
thus  been  left  so  that  it  can  easily  be  completed 
at  such  time  as  is  found  expedient.  For  its 
height  the  dam  is  consequently  a  very  substan- 
tial one.  The  improvement  was  planned  by 
Mr.  Henry  Floy,  of  New  York  City,  in  an  inter- 
esting manner,  as  showa  in  the  accompanying 
drawings. 

The  water  is  diverted  to  each  side  of  the 
stream  for  a  pulp  mill  on  one  bank  and  various 
mills  and  an  electric  lighting  and  power  sta- 
tion on  the  other,  the  owner  of  the  latter,  the 
Consolidated  Electric  Company,  controlling  the 
entire  water  power.  Two  waterways  had  thus 
to  be  maintained,  and  a  dam  was  built  across 
the  stream  with  gate  structures  or  abutments 
at  each  end,  with  a  rollway  in  the  center  114 
feet  long  and  two  wing  dams  running  down- 
stream from  each  end  of  the  rollway  portion 
separating  each  waterway  from  the  stream 
proper.  The  wing  dams  are  somewhat  similar 
to  the  rollway  portion  of  the  main  dam  and  are 
designed  to  afford  165  feet  additional  rollway 
in  times  of  high  water.  As  shown  in  the  ac- 
companying plan  of  the  dam,  the  abutments 
are  not  in  a  straight  line  with  the  main  rollway 
section,  but  all  parts,  including  the  wing  dams, 
are  arranged  to  have  a  mutual  bracing  effect. 
The  main  dam  is  curved  upstream  on  a  450- 
foot  radius. 

A  section  of  the  rollway  is  shown  herewith. 
The  design  of  the  full-size  dam  contemplated 
an  upward  inclined  approach  to  the  dam  crest. 
at  an  angle  of  about  18%  degrees  with  the  hori- 
zontal to  prevent  the  lodgment  of  debris  and 
a  downstream  face  with  curved  top  and  bottom, 
as  shown.  As  completed,  a  double  layer  of 
sheeting  spiked  to  longitudinal  timbers  fixed 
to  the  top  of  the  dam,  was  used,  giving  an  ai)- 
proach  angle  of  about  11%  degrees  with  the 
horizontal.  A  cut-off  is  provided  at  the  toe  of 
the  dam  and  a  larger  one  at  the  heel,  these  cut- 
offs being  in  both  wing  dams  as  well  as  in  the 
main  rollway  dam  and  the  abutments.  The 
v/ing  dams  differ  from  the  main  rollway  sec- 
tion in  that  there  is  no  inclined  approach  to  the 
crest,  as  racks  in  front  of  the  gates  keep  out 
large  fioating  bodies,  such  as  ice  and  logs.  The 
area  of  the  cross-section  of  the  dam  is  about  90 
sq.  ft.,  so  that  allowing  145  pounds  per  cu.  ft. 
for  the  concrete,  the  weight  of  the  dam  Is  0.5 
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tons  per  lineal  foot;  when  carried  to  its  full 
height  it  would  weigh  8.7  tons  per  foot.  In 
connection  with  the  full-height  dam,  it  is  in- 
tended to  use  flashboards  by  which  4  feet  addi- 
tional head  can  be  obtained.  The  flashboard 
structure  is  to  be  set  in  sockets  imbedded  in 
the  dam  crest,  3  feet  3  inches  from  the  up- 
stream face  of  the  dam  and  on  5-foot  centers. 

The  gate  structures  or  abutments  are  not  as 
thiclc  through  as  the  bottom  part  of  the  dam, 
Being  11  feet,  but  are  heavier,  having  vertical 
up  and  down-stream  surfaces  and  carried  to  an 
elevation  11  feet  above  the  present  dam  crest, 
or  7  feet  above  the  desired  dam  height.  The 
gate  structures  in  each  case  run  to  the  stone 
foundations  of  a  building  on  the  river  bank. 
In  one  case  there  are  four  openings  and  in  the 
other  five,  each  5  feet  wide  and  7  feet  4  inches 
high  and  each  provided  with  the  usual  protec- 
tion rack  of  iron  bars  to  keep  out  debris.  These 
are  of  i4x3-inch  iron  mounted  in  a  usual  way 
on  an  inclined  I-beam  framework.  Each  open- 
ing has  a  lift  gate  of  4xl2-inch  timbers,  one 
gate  in  each  side  operated  with  geared  crabs 
for  opening  against  heavy  pressure,  as  when 
first  admitting  water,  the  rest  lifted  by  simple 
crabs.  The  water  in  each  case  flows  through 
the  waterways,  which  is  a  basin  confined  be- 
tween the  wing  dam  and  the  corresponding 
shore.  One  of  the  difficulties  of  the  work  was 
encountered  in  this  connection,  in  providing  suf- 


minute.  Attention  should  be  called  to  the  fact 
that  the  rock  sides  of  the  abutment  foundations 
were  smoothed  with  concrete;  while,  of  course, 
the  other  side  is  the  smooth  wall  of  the  wing 
dam.  Each  basin  has  a  5-foot  drain  pipe  for 
emptying  it. 

To  build  the  dam,  cofferdams  consisting  of 
timber  cribs  filled  with  stones,  were'  run  from 
the  old  dam  upstream,  and  the  main  roUway 
portion  and  one  gate  structure  and  its  corre- 
sponding wing  dam  were  first  built.  The  water 
was  then  allowed  to  pass  through  the  completed 
gate  structure  and  basin  and  over  a  portion  of 
the   completed   dam,   while   the   gate   structure 
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ficient  area  of  waterway,  which,  indeed,  par- 
tially accounts  for  the  curvature  of  the  wing 
dams.  Between  the  old  dam,  the  location  of 
which  is  indicated,  and  the  new  dam,  are  located 
the  abutments  of  a  highway  bridge.  The  fiow 
of  diverted  water  had  on  both  sides  of  the 
stream  to  be  taken  around  these  abutments,  and 
to  secure  the  maximum  possible  area,  the  rock 
was  cut  away  as  far  as  safe  around  the  abut- 
ment foundations.  The  bottom  of  the  gate  open- 
ings is  at  elevation  288.7,  so  that  with  water  at 
elevation  293,  that  is,  at  the  height  of  the  roll- 
ways,  the  total  wet  area  of  the  openings  on  the 
right  bank  of  the  stream  is  107.5  square  feet 
and  on  the  other,  86  square  feet.  The  large 
size  of  openings  was  made  to  provide  for  han- 
dling high  water  over  the  wing  dams.  The  sec- 
tion of  the  waterways  between  abutment  and 
wing  dam  was  taken  large  enough  so  that  the 
maximum   rate  of  flow  of  water  is  5  feet  per 


and  the  wing  dam  on  the  other  side  of  the 
stream  was  constructed  behind  cofferdams.  As 
already  stated,  the  dam  throughout  is  built  en- 
tirely of  concrete.  In  the  following  proportions: 
one  part  of  Atlas  Portland  cement,  three  parts 
sand  and  four  parts  of  gravel  in  varying  sizes, 
being  taken  from  a  convenient  bank.  Some 
Glens  Falls  cement  was  employed  toward  the 
end  of  the  work.  A  hand  and  gravity  concrete 
mixer  was  used  and  the  material  was  carried 
to  place  in  wheelbarrows.  The  dams  are  built 
on  the  trap  rock  of  the  stream  bed.  The  total 
cost  of  the  work  was  about  $20,000. 

The  electric  plant  is  supplied  with  McCor- 
mick  turbines  built  by  the  Rodney  Hunt  Ma- 
chine Company.  They  drive  two  two-phase 
Stanley  generators,  one  of  120  kilowatts  capac- 
ity, at  1,000  volts,  and  66  cycles,  installed  in 
1898,  and  the  other  of  330  kilowatts  capacity, 
at  2,500  volts  and  60  cycles,  erected  In  1901. 


Sewage  Disposal  Works  at  Nuneaton,  England. 

For  many  years  the  system  of  sewage  puri- 
fication adopted  at  Nuneaton,  England,  was 
chemical  precipitation  and  artificial  filtration, 
but  the  results  were  not  altogether  satisfac- 
tory, and  the  working  expenses  very  high;  so 
that  it  was  decided  several  years  ago  to  make 
a  trial  of  the  bacterial  system  with  septic 
tanks  and  contact  beds.  Although  the  sewage 
was  particularly  difficult  to  deal  with  on 
account  of  the  waste  matters  discharged  into 
it  from  the  works  of  wool  scourers,  fellmougers 
and  hat  factories,  this  trial  proved  so  satis- 
factory that  the  treatment  was  applied  to  the 
whole  of  the  sewage,  resulting  in  a  very  con- 
siderable saving  in  working  expenses. 

These  works  having  become  inadequate  to 
properly  deal  with  the  increasing  quantity  of 
sewage,  an  entirely  new  arrangement  of  the 
works  was  undertaken  last  year  by  the  engi- 
neer, Mr.  J.  S.  Pickering,  Assoc.  M.  Inst.  C.  K. 
Both  the  old  and  the  new  plans  were  described 
in  detail  by  him  at  the  meeting  of  the  Associa- 
tion of  Municipal  and  County  Engineers  at 
Nuneaton  last  fall. 

In  the  first  arrangement  of  the  bacterial  sys- 
tem the  sewage  was  passed  through  a  screening 
chamber  to  a  pump  well  50  feet  deep.  From 
this  it  was  pumped  into  two  roughing  tanks, 
each  20  feet  in  diameter  and  13  feet  deep,  where 
the  heaviest  part  of  the  suspended  matter  was 
deposited  and  lifted  automatically  to  within  2 
feet  of  the  surface  by  the  pressure  of  the  sew- 
age. This  sludge  was  dealt  with  in  two  John- 
son's sludge  presses. 

The  sewage  then  flowed  into  septic  tanks  or 
coarse  contact  beds.  There  were  three  open 
septic  tanks  and  one  closed  one,  each  of  a 
capacity  of  120,000  imperial  gallons.  An  area 
of  1,708  square  yards  of  coarse  contact  beds 
was  provided,  and  in  order  to  test  the  qualities 
of  the  various  materials,  these  beds  were  filled 
with  coke,  macadam,  broken  pots,  ashes  and 
broken  bricks.  The  sewage  remained  in  the 
contact  beds  about  two  hours.  From  the  tanks 
and  coarse  beds  the  sewage  passes  into  the 
fine  contact  beds,  of  which  there  is  an  area 
of  3,564  yards,  varying  from  3  to  5  feet  in 
depth  and  composed  of  coke  dust,  coke  breeze, 
small  coal,  and  fine  granite  chippings.  From 
these  beds  the  effluent  passes  directly  into  the 
river.  It  is  stated  that  the  coke  beds  gave 
the  greatest  capacity,  but  there  seemed  to  be 
no  appreciable  difference  in  the  results  obtained 
from  the  various  materials  used,  as  regards 
their  purifying  power. 

The  closed  septic  tank  was  in  use  for  over 
two  years  without  being  emptied,  and  it  had 
liquefied  during  that  time  about  95  per  cent, 
of  the  suspended  matters  passed  through  it. 
It  was  found  necessary  to  empty  the  open  sep- 
tic tanks  after  7  to  9  months'  working,  when 
the  sludge  from  the  three  tanks  produced  about 
320  tons  of  pressed  cake.  It  is  stated,  how- 
ever, that  while  the  flow  through  the  closed 
tank  was  only  about  50  per  cent,  of  its  ca- 
pacity, the  open  tanks  had  to  deal  with  a  quan- 
tity equal  to  150  per  cent,  of  their  capacity. 
A  coating  of  scum  was  not  found  to  be  a  neces- 
sity for  the  proper  working  of  the  tanks. 

As  regards  the  odors  arising  from  sewage 
treatment,  Mr.  Pickering  is  of  the  opinion  that 
a  system  of  open  septic  tanks  cannot  be  car- 
ried on  without  a  considerable  nuisance,  and 
that  the  least  offensive  method  is  by  the  Dib- 
din  system  of  coarse  and  fine  contact  beds. 
He  does  not  agree  with  some  authorities  that 
after  reaching  a  certain  stage  the  capacity  of 
contact  beds  will  remain  undiminished,  believ- 
ing that  sooner  or  later  the  beds  must  become 
choked  to  a  considerable  extent. 
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As  an  illustration  of  the  saving  in  sludge 
pressing  resulting  from  the  introduction  of  bac- 
terial treatment,  the  amount  of  pressed  cake 
in  tons  per  million  imperial  gallons  was  for 
the  years  beginning  with  1897  and  ending  with 
the  first  eight  months  of  1901,  18.1,  16.8,  10.7, 
5.4.  3.3.  The  average  quantity  of  sewage  treated 
was  in  October,  1901,  about  750,000  imperial 
gallons  per  day,  having  nearly  doubled  in  a 
period  of  eight  years. 

in  the  new  plan  the  works  just  described  are 
utilized  as  a  pumping  station  and  for  the  treat- 
ment of  storm  water.  The  sewage  is  pumped 
about  2%  miles  to  the  new  site,  where,  after 
screening,  it  passes  through  detritus  tanks, 
thiough  coarse  and  fine  bacteria  beds  and  is 
finally  passed  over  an  irrigation  area.  By  this 
arrangement  the  use  of  sludge  presses  was 
entirely  dispensed  with.  The  estimated  cost  of 
these  works  was  about  $219,000.  They  are  de- 
signed to  treat  1,500,000  imperial  gallons  of 
sewage  per  day,  about  three  times  the  dry 
weather  flow.  When  the  pressure  in  the  pump- 
ing main  reaches  that  due  to  the  delivery  of 
this  volume,  a  relief  valve  is  automatically 
opened  at  the  pumping  station  and  the  excess 
up  to  six  times  the  dry  weather  flow  is  taken 
<  are- of  in  the  old  beds. 

Upon  reaching  the  new  site  the  sewage 
passes  through  two  revolving  wire  screens  5 
feet  wide,  having  %-inch  meshes  and  driven 
by  a  water  wheel  propelled  by  the  sewage.  It 
then  flows  through  three  covered  tanks  built 
on  the  Dortmund  principle,  34  feet  deep  and 
24  feet  in  diameter,  with  a  combined  capacity 
of  150,000  imperial  gallons.  The  matter  inter- 
cepted in  these  tanks  is  automatically  dis- 
charged by  the  pressure  of  the  sewage  and  is 
delivered  into  furrows  on  the  irrigation  area, 
and  incorporated  with  the  soil. 

The  site  chosen  for  the  bacteria  beds  is  20 
acres  in  extent  and  has  a  natural  slope  of 
about  40  feet,  thus  enabling  the  tanks  to  be 
built  in  terraces.  Fourteen  concrete  tanks  were 
constructed — seven  for  the  coarse  material  and 
ceven  for  the  fine.  Each  bed  has  an  area  of 
1,000  square  yards,  and  the  depth  of  material 
averages  4  feet.  Assuming  the  material  to  oc- 
cupy two-thirds  of  the  space  in  the  beds,  the 
remaining  one-third  gives  a  capacity  of  75,000 
imperial  gallons  to  each.  As  they  may  be  filled 
and  emptied  three  times  daily,  they  are  capable 
of  dealing  with  a  total  quantity  of  1,575,000 
gallons  per  day. 

Each  of  the  coarse  beds  is  provided  with  throe 
inlets,  and  at  each  of  these  a  fine  screen  is 
placed.  This  special  screening  is  rendered 
necessary  by  the  large  quantity  of  wool  fiber 
contained  in  the  sewage.  The  sewage  is  dis- 
tributed over  the  beds  by  means  of  open-jointed 
socketed  pipes  laid  over  the  material.  The  ma- 
terial for  the  coarse  beds  is  broken  granite, 
about  2Vfe-inch  gauge.  The  beds  are  drained 
by  means  of  U-shaped,  butt-ended  tiles,  laid  4 
feet  apart.  After  contact  in  the  coarse  beds 
the  efiluent  is  conveyed  to  the  fine  grain  beds, 
which  are  composed  of  screened  coke  dust. 
This  material,  although  somewhat  finer  than 
that  generaly  used,  has  been  found  to  answer 
admirably. 

From  the  fine  grain  beds  the  effluent  is  dis- 
charged on  to  the  land,  an  area  of  CO  acres 
having  been  acquired  for  this  purpose.  The 
carriers  consist  of  18-inch  stoneware  pipes,  laid 
l)elow  the  ground,  the  effluent  rising  in  cham- 
l)er8  at  intervals  of  30  to  40  yards,  for  distribu- 
tion over  the  land.  These  pipes  work  under  a 
head  of  4  or  5  feet.  The  land,  which  is  mostly 
of  a  gravelly  nature,  is  under-drained  to  a  depth 
of  about  5  feet.  The  upper  half  of  the  sockets 
of  the  main  drains  are  made  with  a  cement 
joint,  the  lower  portions  only  being  left  open. 
The   drains  were  placed    in  the  first  instance 


about   40   yards   apart,    with   a   view,    if   found 
necessary,   of  laying  intermediate   drains. 


The  Philadelphia  Company's  Kuilding,  Pittsburg. 


The  Strength  of  Concrete-Steel. 


In  a  recent  communication  to  the  Paris 
AcadSmie  des  Sciences,  M.  Considfere  describes 
a  series  of  valuable  experiments  carried  out 
by  a  commission  appointed  by  the  Ministre  des 
Travaux  Publiques,  with  a  view  to  ascertaining 
the  precise  role  played  by  the  metal  in  ferro-con- 
erete  constructions.  According  to  an  abstract 
of  the  report  in  "Engineering."  the  specimens 
tested  by  the  commission  were  generally  6. 56 
feet  long,  and  had  a  cross-section  3.94  inches 
square.  Each  of  these  concrete  bars  was  rein- 
forced at  the  corners  by  four  steel  rods,  hav- 
ing a  total  section  of  0.177  square  inches.  The 
concrete  employed  was  made  by  mixing  661 
pounds  of  Portland  cement  with  1.04  cubic 
yards  of  gravel,  passing  a  0. 98-inch  screen,  and 
0.52  cubic  yard  of  sand,  passing  a  0.19-inch 
screen.  It  was  found  that  in  setting,  the  con- 
traction of  the  concrete  gave  rise  to  an  initial 
compression  in  the  steel  reinforcement  amount- 
ing to  2.86  tons  per  square  inch  of  the  metal. 
The  corresponding  tensile  forces  simultaneous- 
ly called  forth  on  the  concrete  amounted  to  74 
pounds  per  square  inch.  Tested  in  tension,  it 
was  found  that  the  specimens  stretched  rapidly 
until  the  stress  on  the  concrete  was  practically 
equal  to  the  ordinary  tensile  strength  of  this 
material.  From  this  point  the  tested  bar 
stretched  much  less  rapidly,  and  throughout 
this  period  the  tensile  stresses  in  the  concrete 
remained  constant,  the  whole  increase  of  load 
being  taken  by  the  iron  bars.  It  follows,  there- 
fore, that  during  this  period  the  elastic  modu- 
lus  of  the  concrete  was  zero.  In  one  case  the 
test-bar  was  subjected  to  a  stress  of  292  pounds 
per  square  inch  of  cross-section,  under  which 
the  total  extension  of  the  specimen  was  0.024 
inch.  The  reinforcing  rods  were  then  cut  out, 
and  the  -I-  -shaped  bar  left  was  then  tested  in 
cross-breaking,  and  in  spite  of  being  somewhat 
injured  in  the  cutting  out  of  the  reinforcing 
bars,  only  failed  under  a  calculated  stress  of  128 
pounds  per  square  inch.  Summing  up.  M. 
Considere  states  that  concrete-steel  submitted 
to  tension  acts  precisely  as  ordinary  concrete, 
so  long  as  the  tensile  stress  does  not  exceed 
the  usual  breaking  stress  of  ordinary  concrete. 
Under  higher  stresses  it  will  support  without 
breaking  extensions  which,  in  the  case  of  speci- 
mens hardened  under  water,  have  been  as  great 
as  l/500th  the  total  length:  and,  in  the  case  of 
air-hardened  concrete,  have  ranged  between 
l/2000th  and  l/850th  of  the  total  length.  When 
the  concrete-steel  is  stretched  beyond  the  usual 
elastic  range  01  ordinary  concrete,  the  tensile 
stress  on  the  concrete  remains  constant  up  to 
the  ultimate  breaking-point,  the  whole  of  the 
additional  load  being  taken  up  by  the  metal. 
When  subjected  to  repeated  tensile  stresses, 
however,  the  fraction  of  the  load  carried  by  the 
metal  tends  to  augment,  and  that  of  the  con- 
crete to  fall,  >intil  ultimately  the  working  stress 
on  the  concrete  is  only  70  per  cent,  of  its  origi- 
nal value.  If  finally,  after  a  series  of  loadings 
and  uiloadings,  the  maximum  load  is  raised  30 
per  cent.,  the  concrete  again  exerts  a  tensile 
resistance  equal  to  its  primitive  value.  It  may 
be  added  thot  the  modulus  of  elasticity  in  com- 
pression of  a  concrete-steel  bar  is  reduced  on 
stretching  the  latter. 


Repairs  to  Asphalt  Pavements  in  Toronto, 
Can.,  according  to  the  1901  report  of  city  en- 
gineer, C.  H.  Rust,  were  carried  out  under  con- 
tract at  $1.23  per  square  yard  for  2%-inch  sur- 
face, $1.09  per  square  yard  for  2-inch  surface, 
and  $4.75  per  cubic  yard  for  concrete  founda- 
tions. 


The  Philadelphia  Company  is  a  corporation 
owning,  operating  and  supplying  natural  (fuel) 
gas  for  heat  and  power,  artificial  gas  for  light, 
electricity  for  light  and  power,  and  street  cais 
for  transportation  in  the  cities  of  Pittsburg 
and  Allegheny  and  surrounding  territory.  It  is 
now  erecting  in  Pittsburg  a  steel  cage  office 
building  designed  exclusively  for  its  own  occu- 
pation. It  has  a  front  of  about  35  feet  on  Sixth 
Avenue,  a  depth  of  about  150  feet  on  Garland 
Alley  and  is  designed  for  an  ultimate  height 
of  fifteen  stories  although  it  is  to  be  roofed  at 
present  just  above  the  ninth  story  floorbeams. 
The  general  features  of  design  and  the  details 
and  connections  of  the  steel  work  conform  to 
the  standard  practice  for  such  structures  which 
have  been  frequently  illustrated  in  The 
Engineering  Record,  but  there  are  some  special 
features  of  foundations,  columns  and  roof  con- 
struction which  will  be  described  in  this  article. 

A  horizontal  wind  pressure  of  20  pounds  per 
square  foot  on  the  whole  surface  of  the  outer 
walls  of  the  building  is  assumed,  and  it  is  cal- 
culated that  this  will  be  resisted  by  solid-web 
knee  braces  between  the  wall  girders  and 
columns  and  by  the  stiffness  of  floors  and  parti- 
tions, the  rigidity  of  the  beam  and  column  con- 
nections, and  by  the  inertia  of  the  heavy  com- 
pleted structure.  The  total  weight  of  the  eighl- 
story  building  and  contents  is  estimated  at  about 
10,000  tons  and  that  of  the  building  and  contents 
if  extended  to  a  height  of  thirteen  stoiies  at  15.- 
000  tons.  These  amounts  are  distributed  as  uni- 
formly as  possible  over  a  large  percentage  of 
the  total  area  of  the  lot  and  on  portions  of  the 
adjacent  street  areas  beyond  the  building  lines. 
The  foundations  have  concrete  footings  laid  on 
the  bottom  of  the  general  excavation  for  the 
basement,  and  covered  with  steel  grillage  beams 
which  receive  the  column  loads  through  dis- 
tributing beams  or  girders  below  the  basement 
floor  level. 

The  finished  basement  fioor  level  is  12  feet 
below  the  curb  and  it  was  originally  intended  to 
carry  the  excavation  only  about  6^^  feet  deeper 
and  make  the  concrete  footings  of  a  uniform 
thickness  of  1  foot.  It  was  found,  however,  as 
the  work  progressed,  that  the  surface  mould 
was  underlaid  by  muck  which  was  not  suitable 
to  receive  the  footings  and  the  excavation  was 
continued  through  it  to  the  earth  and  gravel 
below.  The  excavation  did  not  extend  to  ground 
water  level,  and  was  not  deep  eaough  to  require 
unusual  provision  for  retaining  walls.  It  was, 
however,  made  after  the  materials  had  been 
ordered  for  the  columns  and  it  was  impossible 
to  carry  their  bases  to  a  lower  level,  therefore 
the  whole  excavation,  up  to  the  grillage 
beams,  was  levelled  up  with  a  solid  mass  of 
concrete  not  originally  contemplated  nor  needed 
as  a  footing,  which  acts  merely  as  a  filler  and 
reaches  in  some  places,  not  shown  on  the  ac- 
companying drawings,  to  a  depth  of  over  6  feet. 

The  arrangement  of  the  concrete  footings 
varies  in  different  parts  of  the  building,  as 
shown  in  the  general  plan,  but  in  general  there 
is  a  continuous  strip  of  concrete  27  inches  wide 
and  1  foot  thick  under  the  outside  walls  which 
connects  the  adjacent  footings,  although  this  is 
omitted  in  fome  places.  At  the  rear  a  footing 
II om  6  to  8  feet  wide  and  about  62  feet  long 
extends  across  the  lot  and  5  or  6  feet  beyond  it 
at  both  ends  and  distributes  on  the  earth  the 
loads  from  the  wall  columns.  Parallel  to  it 
and  from  1  to  3  feet  away  in  the  clear,  is  a 
corresponding  footing  of  similar  dimensions  for 
the  first  row  of  interior  columns.  These  two 
footings  are  entirely  separate  except  that  they 
are  connected  by  the  grillage  which  they  sup- 
port. This  is  composed  of  15-Inch  60-pound 
transverse   I-beams  12  inches  apart  on  centers 
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and  about  16  feet  long  which  are  divided  in 
three  groups  of  16  and  one  of  11  beams,  separ- 
ated IS  Inches.  Each  group  carries  80-pouiid 
longitudinal  I-beams  across  it  at  each  end  to 
distribute  on  It  the  cplumn  load  received 
through  a  cast  iron  pedestal  20  Inches  high  with 
its  base  extended  to  rest  across  the  flanges  of 
all  four  longitudinal  beams.  By  this  arrango- 
ment  each  grillage  lieam  becomes  a  double  caii- 
tflever,  unsupported  and  unloaded.  In  the  cen- 
ter, between  the  two  footings,  and  having  the 
distributed  loads  of  the  footing  reactions  ap- 
plied to  the  lower  side  and  the  concentrated 
loads  from  the  distributing  beams  applied  in  tho 
opposite  direction  to  the  upper  side.  The  dis- 
tributing beams  are  figured  for  a  loading  which 
consists  of  the  reaction  from  the  grillage  beams 
distributed  over  the  whole  of  their  lower  sides 
and  the  concentrated  column  load  in  an  oppo- 
site direction  in  the  middle  of  the  upper  side. 
The  next  three  transverse  rows  of  interior 
columns  have  separate  footings  10  feet  square, 
on  each  of  which  is  set  a  grillage  of  nine  12- 
Inch  31V6-pound  transverse  I-beams  9  feet  long 
and  13  inches  apart  on  centers.    Across  the  cen- 
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have  their  grillages  supported  on  a  continuous 
bed  of  concrete  which  forms  a  single  U-shaped 
footing  extending  nearly  the  full  length  of  the 
narrow  front  part  of  the  building  and  having 
a  width  equal  to  the  distance  between  building 
lines.  The  two  branches  of  the  U  are  10  feet 
wide  and  64  feet  long  with  a  clear  space  of 
nearly  16  feet  between  them.  At  onie  end  they 
unite  to  form  a  solid  rectangle  S3  feet  long  and 
nearly  36  feet  wide.  It  was  under  this  footing 
that  the  excavation  had  to  be  made  deeper  than 
was  originally  intended,  to  reach  soil  of  a  sat- 
isfactory bearing  capacity,  and  the  space  below 
the  basement  floor  between  the  footings  is  back- 
filled with  sand  and  earth  thoroughly  rammed 
In  12-inch  layers.  The  surface  of  this  footing  is 
entirely  covered  by  94  24-inch  80-pound  trans- 
verse grillage  beams  about  37  feet  long  and  12 
inches  apart  on  centers.  They  are  divided  Into 
four  groups  of  16  beams  each  and  two  groups 
of  15  beams  each.  The  16-beam  groups  have 
double-web  distributing  girders  across  each  end 
and  the  15-beam  groups  have  sets  of  longi- 
tudinal distributing  beams  across  them  at  both 
ends    and    at   two    intermediate   positions.      In 
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and  sand  was  rammed  around  and  above  all 
groups  of  beams  and  all  girders,  and  levelled 
at  sub-grade  where  6  inches  of  concrete  was 
laid  on  it  for  the  basement  floor.  All  cast  iron 
column  bases  are  below  the  basement  floor  level 
and  are  enclosed  in  concrete  like  the  beams 
and  girders. 

The  building  has  47  main  columns  reaching 
from  foundation  to  roof,  and  eight  short  col- 
umns, which,  as  already  mentioned,  reach  only 
to  the  first  floor  and  have  I-shaped  cross  sec- 
tions made  with  a  web  plate  and  four  flange 
angles.  The  main  columns  are  all  made  with 
closed  rectangular  sections  having  two  chan- 
nels and  two  cover  plates.  They  are  made  in  three 
sizes,  with  12-lnch  channels  and  16-inch  plates, 
with  15-inch  channels  and  16-inch  plates  and 
with  15-inch  channels  and  22-inch  plates.  Each 
column  reaches  from  the  basement  to  the  ninth 
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tors  of  these  beams  there  are  four  15-inch  42- 
pound  longitudinal  distributing  beams,  9  feet 
long  and  10  inches  apart  on  centers.  The  co'.- 
umns  have  cast  iron  pedestals  3  feet  square  and 
14  inches  high  seated  on  the  centers  of  these 
upper  beams.  Columns  1,  2,  3,  and  4  have  foot- 
ings, grillages  and  distributing  beams  cor- 
responding to  those  already  described  in  the 
rear  of  the  building  for  columns  40  to  47;  the 
remainder  of  the  footings  are  in  the  narrower 
front  part  of  the  building.  Columns  7  and  17 
are  supported  on  the  same  ]2xl4i/4-foot  footing 
which  has  grillage  beams  carrying  distributing 
girders  at  both  ends  so  as  to  provide  for  uni- 
form and  symmetrical  loading  from  columns 
located  at  the  opposite  edges  of  the  footing. 
The  10V4xl8%-foot  footing  for  columns  27  and 
30  has  the  centers  of  the  sets  of  distributing 
girders  set  back  5  feet  from  the  ends  of  the 
grillage  beams  but  otherwise  corresponds  to  the 
foundation  last  described. 
The  remaining  twenty-four  columns,  8  to  30, 


both  cases  the  wall  columns  are  supported  over 
the  extremities  of  the  grillage  beams  and  thsir 
loads  are  uniformly  distributed  over  the  con- 
crete footings. 

In  each  of  the  transverse  rows  which  include 
wall  columns  8,  9,  10  and  11,  there  are  two  light 
interior  columns  which  extend  only  to  the  first 
fioor  and  have  their  bases  seated  on  brick  piers 
which  rest  directly  on  the  grillage  beams.  The 
corresponding  interior  columns  18,  19.  28  and  29, 
are  of  full  size,  extend  to  the  top  of  the  building 
and  are  seated  on  longitudinal  beams  which  dis- 
tribute their  loads  to  all  the  grillage  beams  in 
their  respective  groups.  All  the  grillage  beams 
are  thoroughly  painted  and  carefully  bedded  in 
concrete  or  Portland  cement  mortar  and  are 
connected  by  cast  Iron  separators  and  %-inch 
tie  rods  about  5  feet  apart.  Concrete  is  flilcil 
in  solid  in  the  spaces  between  all  beam  and 
girder  webs  and  extends  4  inches  beyond  all 
their  sides,  ends  and  flanges  so  as  to  thoroughly 
enclose  and  protect  them.    Selected  moist  earth 


tier  of  beams  in  three  sections,  spliced  21  inches 
above  the  finished  floor  lines  of  the  third  and 
sixth  stories  with  milled  butt  joints  and  two 
opposite  plates  2%  feet  long  on  top  of  the  cover 
plates.  These  plates  are  shop-riveted  to  the 
lower  and  field-riveted  to  the  upper  sections  of 
the  columns.  At  the  third  floor  splice  where 
the  sizes  of  the  upper  and  lower  column  sections 
do  not  change,  the  milled  ends  of  the  column 
channels  and  plates  are  in  direct  contact,  but 
at  the  sixth  floor  where  the  channels  change 
from  15  to  12  inches  there  is  a  horizontal  dia- 
phragm plate  "i  inch  thick  interposed  between 
the  abutting  ends  to  give  bearing  and  distribute 
the  pressure  uniformly  and  the  flanges  of  the 
smaller  channels  are  fiUered  out  to  the  width 
of  the  wider  channel  flanges. 

Columns  18,  19,  28  and  29  are  designed  for 
maximum  loads  and  have  9214  square  inches 
cross  soirtional  area,  made  up  with  two  15-inch 
40-poiind  channels,  two  Ifixl-inch  plates  and  two 
14x%-in(h   plates.      In   the   lighter   columns   of 
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the  upper  tiers  the  cover  plates  are  omitted  and 
the  channels  are  latticed  together,  thus  reduc- 
ing the  cross  sectional  areas  to  a  minimum  ot 
17.6  square  inches.  The  columns  are  propor- 
tioned for  a  unit  stress  of  16,000  pounds  per 
square  inch,  reduced  by  column  formula,  and 
the  foundations  are  calculated  for  a  maximum 
pressure  of  about  6,000  pounds  per  square  foot 
on  the  earth. 

Columns  8,  9,  10,  11,  31,  32,  33  and  34  are 
seated  on  double-web  distributing  girders  and 
are  connected  to  their  top  flanges  with  vertical 
field  rivets  through  long  narrow  base  plates,  as 
shown  in  the  detail  drawing.  They  distribute 
the  column  load  by  means  of  wide  reinforced 
gusset  plates  on  each  side  which  extend  the 
column  base  and  practically  increase  the  depth 
of  the  distributing  girder.  AH  other  columns 
have  base  plates  like  that  shown  for  column  7, 
which  extend  a  few  inches  each  side  of  the 
column  face,  and  are  seated  on  the  cast  iron 
pedestals  below  cellar  floor  level. 

The  location  of  the  first  tier  of  columns  is 
shown  on  the  footing  plan.  In  the  first  and 
second  stories  the  eight  columns.  20,  21,  22  and 
23  A  and  B,  are  omitted  and  the  wall  columns 
carry  the  whole  superstructure  and  leave  the 
full  width  of  the  building  unobstructed  in  the 


sides  of  the  building  are  made  double  and  have 
their  column  connections  designed  to  resist  lat- 
eral wind  pressure  and  deformation  of  the  trans- 
verse vertical  panels  of  the  columns  and  beams. 
This  construction  terminates  at  columns  13,  It, 
15,  16,  42  and  43  and  does  not  extend  to  the 
row  of  columns  from  3  to  41.  The  special 
girders  are  in  all  cases  12-inch  30-pound  chan- 
nels with  the  backs  of  their  webs  riveted  to 
gusset  plates  on  opposite  sides  of  the  columns 
as  shown  in  the  wind  bracing  details.  The 
channels  are  continuous  across  the  interior  col- 
umns; at  the  wall  columns  they  are  cut  only 
long  enough  to  take  the  regular  rivets  through 


coincident  with  the  center  line  of  the  building. 
It  is  about  59  feet  long  and  16  feet  wide  and 
to  insure  its  protection  from  falling  bodies  in 
case  of  a  possible  fire  in  the  upper  stories  of  the 
building  it  is  covered,  just  below  the  first  floor, 
by  a  series  of  101  transverse  horizontal  12-incli 
31%-pound  I-beams  set  7  inches  apart  on  cen- 
ters and  connected  by  tie  bolts  and  separators, 
with  the  spaces  between  their  webs  filled  with 
concrete  to  make  a  solid  massive  slab.  Between 
columns  18.  19,  28  and  29  the  vault  wall  con- 
struction is  carried  up  to  the  roof,  and  inde- 
pendent fireproof  vaults  about  16  feet  square 
are  formed  with  special  floors  at  every  story. 
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Structural  Det.^ils  of  the   Philadelphia   Company's  Building. 


narrow  portion.  Above  the  second  story  there 
are  four  columns,  20,  21,  22  and  23,  midway 
between  the  pairs  of  wall  columns  8-31,  9-32, 
10-33  and  11-34  respectively.  Except  where  the 
girders  are  used  as  wind  braces  the  beams  and 
girders  are  connected  to  the  sides  and  faces  of 
the  columns  in  the  usual  way  with  horizontal 
angles  across  the  upper  and  lower  flanges  and 
with  the  lower  angles  reinforced  by  vertical 
flange  bearing  and  distributing  angles,  as  shown 
on  the  column  details. 

In  each  story,  except  a  part  of  the  third,  the 
transverse  floor  girders,   parallel   to  the  shoit 


the  column  channel  flange.  All  the  floors  are 
of  hollow  brick  proportioned  for  a  load  of  150 
pounds  per  square  foot  except  in  the  first  story 
where  it  is  200  pounds  and  the  beams  are  12-inch 
3114-pound  I-beams  about  5  feet  apart  and  of 
about  16  feet  span.  The  beams  in  the  other 
floors  are  the  same  except  that  they  are  gen- 
erally 10-inch  25-pound  I-beams.  The  wall 
girders  are  12  and  15-inch  I-beams  bracketed  out 
from  the  faces  of  the  columns  as  shown  in  the 
details. 

In  the  basement  there  extends  nearly  from 
column  9  to  19  a  fireproof  vault  with  its  axis 


A  hall  about  32  feet  wide  and  80  feet  long 
and  24  feet  high  is  provided  free  of  obstruc- 
tions in  the  front  of  the  building  by  removing 
all  interior  first  and  second  story  columns 
opposite  wall  columns  8,  9,  10  and  11. 
The  intermediate  pairs  of  wall  columns  8-31, 
9-32,  10-33  and  11-34  carry  the  whole  weight  of 
the  six  upper  stories  which  are  now  built  over 
the  hall  and  are  proportioned  to  carry  that  of 
the  seven  additional  future  stories  planned  for. 
They  are  connected  in  the  third  floor  tier  by 
double  plate  girders  which  support  the  row  of 
center  columns  20,  21,  22  and  23  which,  if  the 
building  is  extended  to  the  proposed  height  of 
fifteen  stories  will  have  maximum  loads  of  2^2 
tons  each.  Carried  in  the  center  of  a  32%-foot 
span  these  loads  would  produce  heavy  moments 
and  it  would  be  desirable  to  support  them  on 
trusses;  these  would  require  to  be  the  depth  of 
a  story  and  would  involve  at  least  the  obstru.;- 
tion  of  a  full  partition  entirely  across  that 
story.  This  was  architecturally  undesirable  and 
it  was  calculated  that  a  plate  girder  shallow 
enough  to  be  contained  in  the  floor  space  with- 
out too  deep  a  projection  beyond  the  ceiling 
below  would  weigh  about  20  tons.  This  was 
considered  an  extravagant  use  of  metal  and  in- 
volved difficult  and  expensive  erection  work. 

The  problem  was  finally  solved  by  terminat- 
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fng  the  columns  at  the  fourth  floor  and  carrying 
their  loads  from  tliat  point  to  the  third  floor 
girders  by  double  inclined  lower  sections  like 
pairs  of  batter  posts  or  braces  resembling  an 
inverted  V,  as  shown  in  the  drawing  of  the 
assembled  columns  and  girder.  The  distance 
between  the  feet  of  the  inclined  posts  was  made 
about  15Vi  feet  from  out  to  out  so  as  to  be  as 
wide  as  possible  and  still  clear  the  corridors 
.in  the  sides  of  the  building.  The  inclined  posts 
are  concealed  In  a  partition  through  the  center 
of  the  story  so  that  no  serious  obstruction  is 
occasioned,  and  the  moments  are  very  much  re- 
duced so  as  to  effect  a  great  saving  of  the  metal 
employed  to  transmit  the  loads  to  the  wall  col- 
umns and  permits  the  advantageous  use  of  shal- 
low plate  girders.  These  girders  are  3%  feet 
deep  with  solid  webs  and  the  usual  I-shaped 
cross  sections.  The  top  flanges  are  flush  with 
the  third  floor  tier  of  beams  and  the  bottom 
flanges  project  about  24  inches  below  the  ceiling 
line  and  are  enclosed  in  mouldings  which  divide 
the  ceiling  of  the  large  hall  into  panels. 

The  girders  are  in  pairs  about  3  inches  apart 
in  the  clear  and  are  not  connected  by  their 
flanges,  which  have  entirely  independent  14-inch 
reinforcement  plates  for  each  piece.  The  upper 
parts  of  the  lower  story  wall  columns  extend 
up  between  the  girder  webs  and  terminate  at 
the  top  flange  where  they  have  cap  plates  ex- 
tending across  the  girder  flanges  to  receive  the 
bases  of  the  third  story  sections  of  the  columns. 
Each  girder  is  connected  to  the  wall  columns 
by  40  single-shear  rivets  through  each  end  of 
the  web  and  through  the  column  cover  plate. 
The  inner  edges  of  the  lower  flanges  of  each 
pair  of  girders  are  connected  by  small  tie 
plates  and  the  upper  flanges  are  connected  by 
the  inclined  column  sections.  Separate  base 
plates  are  shop-riveted  on  the  top  flange  of 
each  girder  and  have  jaws  made  with  pairs  of 
wide  connection  angles  which  receive  between 
their  vertical  flanges  the  connection  plates 
which  are  shop-riveted  to  the  webs  of  the  in- 
clined posts.  The  upper  ends  of  the  inclined 
columns  are  field-riveted  to  wide  and  thick  jaw 
plates  on  the  feet  6f  the  fourth  story  column 
sections.  Each  girder  in  the  pair  weighs  about 
6  tons  and  was  easily  hoisted  about  30  feet  and 
connected  in  place. 

Although  the  present  height  of  the  building 
is  only  eight  stories  the  upper  tier  of  columns 
is  three  stories  high  like  the  rest  and  terminates 
at  the  standard  height  of  18%  inches  above  the 
ninth  floor  line.  The  ninth  floor  tier  of  beams 
corresponds  with  the  other  upper  tiers  and  this 
floor  and  the  ceiling  below  are  built  on  it  in 
readiness  for  the  future  extension  of  the  build- 
ing. The  tops  of  the  columns  are  covered  by 
horizontal  diaphragm  plates  and  the  upper  tier 
columns  can  be  readily  connected  to  them  by 
removing  the  diaphragms,  cutting  out  the  upper 
rivets  in  the  cover  plates  and  driving  regular 
splice  plate  rivets  in  their  holes. 

An  ordinary  steel-frame  roof  house  is  built 
on  the  ninth  story  floor-beams  in  the  front  of 
the  building;  elsewhere  there  is  a  flat-pitched 
roof  sloping  transversely  about  1:  24.  The 
highest  part  of  this  roof  is  about  2  feet  9  inches 
clear  above  the  flnished  ninth  floor  and  it  is 
supported  by  single  S^xSV^-inch  vertical  angles 
set  about  5%  feet  apart  on  the  transverse  beams 
of  the  ninth  floor  tier.  Seven  longitudinal  hori- 
zontal lines  of  6-inch  channels  and  I-beams  ar-J 
seated  on  top  of  these  vertical  angles.  They 
have  spans  of  about  16%  feet,  are  about  5% 
feet  apart  and  are  spliced  by  double  web  plates 
close  to  each  vertical.  They  are  connected  by 
tie  rods  about  2%  feet  apart  and  support  a  hol- 
low brick  arch  and  tile  roof.  The  tops  of  the 
vertical  angles  are  braced  transversely  by  single 
lines   of   6-inch    channels    riveted    across    them 


just  below  the  longitudinal  I-beams  and  pitched 
to  correspond  with  the  slope  of  the  roof. 

Messrs.  MacClure  &  Spahr,  of  Pittsburg,  are 
the  architects  of  the  building  and  Mr.  S.  C. 
Weiskopf,  New  York,  is  the  consulting  engineer. 
The  Thompson-Starrett  Company,  of  New  York, 
are  the  general  contractors  and  the  detail  draw- 
ings for  the  steel  superstructure-  were  made 
under  the  supervision  of  Mr.  George  Simpson, 
assistant  engineer,  of  their  staff.  The  struc- 
tural steel  for  the  flrst  eight  stories  weighs 
about  1,200  tons  and  was  rolled  by  Carnegie 
Steel  Company  and  fabricated  by  the  American 
Bridge  Company,  Mr.  Paul  L.  Wolfel,  chief 
engineer. 


The    Central    States    Water    Works    Association 
Convention. 


The  sixth  annual  convention  of  the  Central 
States  Water  Works  Association,  held  in  Indiau- 
apolis,  was  called  to  order  September  23,  by 
Joseph  J.  Pater,  President,  of  Hamilton,  O. 
Hon.  Chas.  A.  Bookwalter,  mayor  of  the  city, 
welcomed  the  visitors.  President  Pater,  after 
a  brief  response,  referred  to  the  objects  of  the 
Association,  the  necessity  for  constant  vigilance 
in  maintenance  of  a  pure  water  supply,  and  the 
desirability  for  some  measures  being  taken  to 
remedy  the  growing  evil  of  pollution  of  streams, 
which  must  always  remain  the  principal  sources 
of  supply  for  towns  and  cities. 

The  convention  was  in  session  three  days,  and 
although  there  was  considerable  transpiring  to 
distract  attention,  in  the  fact  of  the  reunion  of 
the  Spanish-American  war  veterans  and  the  re- 
ception to  President  Roosevelt,  considerable 
business  was  done.  A  large  number  of  new  mem- 
bers w»re  received  and  a  new  departure  taken 
in  admitting  associate  members  to  the  same 
privilege  of  voting  and  holding  oflice  as  enjoyed 
by  the  active  members.  It  is  expected  that  this 
liberal  action  will  tend  to  greatly  benefit  the 
Association,  which  is  already  indebted  to  the 
associate  members  for  many  courtesies.  A  reso- 
lution was  also  adopted  that  the  members  so 
far  as  possible  give  preference  to  associate  mem- 
bers in  the  purchase  of  supplies,  other  things 
being  equal.  The  reports  of  the  Secretary  and 
Treasurer  showed  the  finances  of  the  Associa- 
tion in  healthy  condition.  Mr.  A.  J.  Pray,  of 
the  Pittsburg  Meter  Co.,  located  at  Columbus, 
O.,  reported  upon  a  design  for  a  button  and  cer- 
tificate, both  of  which  wert  approved  and 
adopted.  Mr.  Fred  Baker,  of  Evansville,  Ind., 
offered  some  valuable  suggestions  looking  to 
increase  of  membership,  including  the  establish 
ment  of  a  bureau  of  statistics  to  be  in  charge 
of  the  Secretary.  The  suggestion  was  adopted 
and  will  be  at  once  carried  into  effect. 

Oflicers  for  the  ensuing  year  were  elected  as 
follows:  Joseph  J.  Pater,  Hamilton,  O.,  Presi- 
dent; Frank  J.  Kelley,  Cincinnati,  0.,  Vice-Pres- 
ident; Frederick  Baker,  Evansville,  Ind.,  W.  H. 
Glore,  Covington,  Ky.,  T.  H.  Morton,  Nashville, 
Tenn.,  A.  L.  Holmes,  Grand  Rapids,  Mich.,  S.  F. 
Tompkins,  Joliet,  Ills.,  and  O.  G.  Guyton,  Sisters- 
ville,  W.  Va.,  State  Vice-Presidents;  Wm.  Allen 
Veach,  Newark,  O.,  Secretary;  Chas.  E.  Howe, 
Dayton,  0.,  Treasurer;  C.  H.  Wiles,  Delaware, 
O.,  Geo.  F.  Cooper,  Xenia,  O.,  Jerry  O'Shaugh- 
nessey,  Columbus,  O.,  Executive  Committee;  T. 
R.  Cook,  Toledo,  O.,  John  Langan,  Tipton,  Ind., 
A.  W.  Inman,  Massillon,  O.,  Finance  Committee. 
Dayton,  O.,  was  selected  as  the  convention  city 
for  1903. 

Among  the  papers  presented  was  one  by  Mr. 
John  Langan,  Tipton,  Ind.,  on  "Flushing  the 
Mains."  He  places  at  the  lowest  point  of  his 
system  150  feet  of  8-inch  sewer  pipe  leading  to 
the  bluffs  of  an  adjoining  water-course;  by  open- 
ing a  valve  here  and  closing  certain  valves  in 


the  central  portion  of  the  city  the  current  is 
clianged  through  any  desired  line,  and  thus  bet- 
ter results  are  obtained  in  flushing  mains  than 
through  hydrants.  Mr.  Charles,  of  Lexington, 
agreed  with  the  writer;  he  uses  "wash-outs" 
and  condemns  flushing  through  hydrants. 

Mr.  C.  E.  Inman,  Warren,  O.,  presented  a  paper 
on  "Automatic  Sprinklers,"  discussing  the 
proper  charge  for  such  service;  users  claim  the 
sprinklers  are  not  employed  except  in  case  of 
fire  and  should  not  be  charged  for  any  more 
than  the  general  use  of  hydrants  on  streets  is 
charged  for  in  fires;  also  that  the  installing  of 
sprinklers  saves  greater  expenditure  of  water 
and  labor  of  firemen  by  preventing  progress  of 
fires;  and  therefore  no  charge  should  be  made. 
Manufacturers  who  take  water  for  other  pui-- 
poses  want  this  sprinkler  service  free  becau.se 
they  pay  for  other  water  used;  insurance  people 
require  a  much  larger  main  to  supply  sprinkler 
services,  and  object  to  meters  as  obstructing 
passage  of  water  through  services.  The  writer 
commented  on  the  disadvantages  attending 
sprinklers  in  the  temptation  afforded  to  sur- 
reptitious use  of  water,  and  thought  on  account 
of  the  large  reduction  in  insurance  rates  users 
should  pay  for  this  protection.  The  discussion 
following  indicated  great  diversity  in  practice 
as  to  charges  for  this  class  of  service,  some 
cities  deriving  no  revenue  at  all  from  it.  Messrs. 
Mcllhenny,  Cooper,  Cook,  Kelley,  and  Davis  gave 
their  experiences.  The  Indianapolis  Water 
Company  was  charging  $50  for  4-inch,  $35  for 
3<nch,  $25  for  2-inch,  and  other  cities  were 
charging  from  $25  to  $300  for  such  protection. 
Users  in  Indianapolis  had  acknowledged  a  sav- 
ing of  from  $1,800  to  $3,000  in  individual  cases. 
Care  should  be  taken  in  putting  in  sprinkler 
systems  that  street  mains  are  of  suflicient  size, 
and  that  in  case  of  fires  where  walls  fall  the 
surrounding  property  shall  not  be  cut  oft  from 
water  supply.  As  a  result  of  this  discussion  a 
resolution  was  adopted  that  an  equitable  charge 
should  be  made  by  cities  or  private  companies 
for  such  protection;  and  a  similar  resolution 
was  carried  calling  for  an  equitable  charge  to 
be  made  for  standpipes,  private  fire  services, 
etc.  It  was  conceded  that  in  this  latter  case  the 
unauthorized  or  surreptitious  use  of  water  was 
more  likely  to  occur  than  with  sprinklers. 

Mr.  J.  R.  Maxwell,  C.  E.,  of  Hyde  Park,  Cin- 
cinnati, O.,  presented  a  paper  on  "A  Method  of 
Testing  Wells  Connected  to  the  same  Suction  or 
Supply  Pipe,"  describing  a  propeller  wheel  with 
spiral  openings  similar  to  those  of  the  small 
electric  fans  in  common  use,  with  a  solid  rim 
made  nearly  the  diameter  of  the  pipe  to  be 
tested,  leaving  room  enough  to  revolve  freely 
without  touching  the  inside  of  the  pipe.  A  light 
steel  rod  is  connected  with  the  spiral  wheel  and 
carried  up  through  cap  to  top  of  pipe;  a  meter 
is  attached  to  register  the  revolutions  of  the 
spiral  wheel. 

Mr.  S.  A.  Charles,  of  Lexington,  Ky.,  read  a  paper 
on  "Eighteen  Years  Experience  in  the  Purifica- 
tion of  Water,"  explaining  his  method  of  regu- 
lating mechanical  filters  applicable  to  smaller 
cities  where  because  of  the  cost  other  systems 
are  objectionable.  He  uses  an  auxiliary  pump, 
driven  by  the  main  pump  and  maintaining  a 
certain  known  ratio  of  velocity  to  the  main 
pump,  to  inject  a  solution  of  sulphate  of  alumina 
of  any  required  strength.  Ha  also  employs 
seration  to  remove  odor  due  to  algae  or  decom- 
posing vegetable  matter,  his  water  supply  being 
from  a  pond  of  still  water.  The  water  is  deliv- 
ered to  the  filters  through  a  pipe  or  tube  per- 
forated with  about  1,600  minute  holes,  through 
which  it  falls  in  spray  on  the  filter  below.  One- 
third  of  a  grain  of  sulphate  of  alumina  per 
gallon  was  used  on  an  average  the  year  around; 
the  cost  per  1,000  gallons  being  one  cent,  cover- 
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ing  all  expenses.  The  bacterial  efficiency  was 
98  to  99  per  cent  He  used  only  the  very  best 
tjrrade  of  sulphate  of  alumina,  the  cheaper  quali- 
ty being  useless. 

Mr.  F.  A.  W.  Davis,  vice-president  of  the  In- 
dianapolis Water  Co.,  submitted  a  paper  on 
"Fire  Streams,"  prefacing  it  with  the  explana- 
tion that  be  had  had  his  attention  es- 
pecially invited  to  this  subject  by  rea- 
son of  the  bringing  of  suits  against  cities 
and  private  companies  in  event  of  Are 
losses  on  the  ground  of  insufficient  pressure 
and  water  supply.  He  gave  figures  showing 
amount  of  pressure  required  at  hydrant  to  de- 
liver through  hose  of  a  given  length  and  throw- 
ing a  stream  a  certain  distance.  He  demon- 
strated the  importance  of  using  the  least  possi- 
ble length  of  hose,  and  having  nozzles  the 
requisite  size.  Too  small  nozzles  were  often 
used,  and  hose  improperly  laid  so  as  to  increase 
friction.  Firemen  must  also  understand  the 
proper  use  of  fire  hydrants,  which  were  some- 
times not  fully  opened.  He  suggested  the  feasi- 
bility of  constructing  larger  fire  engines  of 
greater  capacity  to  be  placed  on  cars  to  run  on 
street-car  tracks,  using  motors  to  run  the  car 
and  drive  the  pumps;  such  pumps  to  throw  a 
stream  of  at  least  3  inches.  In  the  discussion 
following  Superintendent  Bosch  criticized  the 
employment  by  firemen  of  nozzles  of  %  to  %- 
inch,  and  the  laying  out  of  too  much  hose.  Super- 
intendent Cooli,  of  Toledo,  called  attention  to 
the  improper  handling  of  hydrant  valves,  and 
said  he  had  exhibited  a  section  of  a  fire  hydrant 
in  the  fire  headquarters  at  Toledo,  accompany- 
ing it  with  an  explanation  to  firemen  how  to 
use  hydrants  proi)erly.  Superintendent  Pater 
commented  on  the  mistake  made  by  many  cities 
in  laying  too  small  mains. 

Mr.  Marshall  Leighton,  Hydrographer,  U.  S. 
Geological  Survey,  Washington,  D.  C,  presented 
a  paper  on  "Stream  Pollution  and  its  Pecuniai-y 
Damage  to  Natural  Water  Resources,"  in  whicli 
he  reviewed  the  subject  and  invited  the  co- 
operation of  all  water  works  men  in  certain 
efforts  the  Government  is  now  making  which 
will  tend  to  remedy  the  evil  complained  of.  The 
following  paragraph  gives  the  kernel  of  the 
paper: 

"It  will  be  my  endeavor  as  the  official  in 
charge  of  this  new  branch  of  the  survey  work 
to  establish  a  system  of  co-operation  with  every 
chemical  laboratory  in  the  United  States,  wher- 
ever the  analysis  of  water  is  conducted.  It  is 
desired  to  bring  together  the  results  of  water 
examinations  for  study  and  comparison,  such 
examinations  to  be  made  according  to  standard 
method,  so  that  there  may  be  uniformity  of  data.. 
Coincident  with  this  work  the  areas  of  special 
interest  throughout  the  country  will  be  taken 
up  and  studied.  This  has  already  been  accom- 
plished in  the  metropolitan  district  around  New 
York.  Similar  work  is  now  being  carried  on  in 
the  anthracite  coal  regions  of  Pennsylvania,  and 
during  the  coming  winter  the  drainage  area  of 
the  Wabash  river  will  receive  attention.  In  the 
performance  of  this  work  I  shall  be  glad  to  take 
counsel  of  the  members  of  this  Association  and 
shall  be  grateful  for  any  and  all  assistance." 

The  paper  by  Mr.  C.  W.  Wiles,  of  Delaware, 
O.,  on  "Street  Sprinkling  Wagons"  was  brief 
but  very  much  to  the  point.  He  favorably  men- 
tioned the  attachment  of  a  meter  to  these 
wagons.  A  law  has  recently  been  adopted  in 
Ohio  placing  street  sprinkling  in  the  hands  of 
the  city  authorities  and  providing  that  by  peti- 
tion of  3;  per  cent,  of  the  voters  such  streets 
may  be  ordered  sprinkled  as  they  desire,  the 
cost  for  maintenance  to  be  assessed  on  the  tax 
duplicate. 

Mr.  A.  L.  Holmes,  of  Grand  Rapids,  Mich., 
gave  a  paper  on  "Submerged  Pipe,"  most  of 
which  is  reprinted  elsewhere. 


Appreciating  the  importance  of  the  subject  of 
electrolysis,  at  the  suggestion  of  President  Pater 
a  motion  was  adopted  to  republish  the  papers 
contained  in  last  year's  proceedings  of  this  Asso- 
ciation on  Electrolysis  by  Mr.  Edwin  P.  Mat- 
thews, city  solicitor,  of  Dayton,  O.,  and  Mr.  h. 
Clifford  Anderson,  of  Franklin,  0.  The  latter 
gentleman  gave  a  short  address  upon  the  general 
subject  of  electrolysis  as  affecting  underground 
structures,  and  gave  valuable  advice  to  those 
who  might  be  called  upon  to  dictate  terms  ol 
franchises  to  street  railway  companies  looking 
to  the  protection  of  water  pipe. 


The    New    Westinghouse    Foundry    at    Trafiord 
City,  Pa. 


The  Max  Joseph  Bridge  in  Munich,  which  is 
now  rapidly  approaching  completion,  is  a  three- 
hinge  masonry  structure  with  a  clear  span  of 
210  feet,  a  thickness  of  3.45  feet  at  the  crown, 
a  rise  of  19.7  feet  from  the  springing  to  the 
crown  and  a  rise  of  26.2  feet  from  the  abut- 
ments to  the  crown.  It  carries  a  39.3-foot  road- 
way with  a  9.8-foot  sidewalk  on  either  side  and 
has  a  total  length,  with  approaches,  of  298% 
feet.  Limestone  has  been  used  for  all  parts 
save  the  bearing  stones  of  the  steel  hinges, 
which  are  granite.     About  6,500  cubic  yards  of 


concrete  were  employed.  The  foundations  re- 
quired 15,500  bags  of  Marienstein  cement,  and 
the  arches  2,700  bags  of  Dyckerhoff  cement. 
About  1,800  cubic  yards  of  limestone  were  used 
in  the  arch.  According  to  the  "Centralblatt 
der  Bauverwaltung,"  the  bridge  was  finished, 
outside  of  the  decorative  features,  in  about  200 
working  days,  and  600  men  were  employed  dur- 
ing the  work.  Columns  designed  by  Professor 
Fischer,  of  Stuttgart,  will  be  erected  at  each 
end  and  provided  with  bronze  bas-reliefs.  The 
builders  are  Sager  &  Worner;  the  engineer's 
name  is  not  given. 


The  Sewage  Disposal  Works  of  Salford,  Eng- 
land, deal  with  2,000,000  imperial  gallons  of  sew- 
age daily.  Chemical  precipitation  followed  by 
filtration  through  clinkers  is  tlie  purification 
process  in  use.  The  precipitants  used  are  lime 
and  sulphate  of  iron,  each  in  the  proportion  of 
550  pounds  per  million  imperial  gallons  of  sew- 
age treated.  From  the  sludge  tanks  600  tons 
of  sludge  daily  is  forced  by  Tangye  sludge 
pumps  into  a  sludge  steamer  which  carries  it 
out  to  sea  beyond  the  mouth  of  the  Mersey. 
After  passing  through  the  roughing  tanks  and 
settling  tanks,  the  settled  liquid  is  distributed 
over  the  filters  by  means  of  brass  sprinklers 
fixed  at  intervals  on  top  of  horizontal  pipes 
crossing  from  side  to  side  of  each  section  of  the 
filter  beds  at  intervals  of  8  or  10  feet.  There 
are  4,500  of  these  sprinklers  for  the  whole  area 
of  26,000  square  yards.  They  throw  up  the 
liquid  in  a  hollow  cone,  the  drops  falling  in  a 
fine  rain  over  a  circle  4  or  5  feet  in  diameter. 
The  upper  stratum  of  the  filter  bed  is  composed 
of  clinker  which  has  passed  through  a  %-inch 
screen.  At  present  it  has  a  depth  of  5  feet,  but 
it  can  be  raised  to  7  feet.  Below  this  is  a  bed 
of  coarse  clinker  1  foot  thick,  resting  on  con- 
crete. Although  the  sewage  of  Salford  con- 
tains much  foul  trade  refuse,  the  results  of  the 
treatment  just  described  are  considered,  accord- 
ing to  "The  Builder,"  to  be  very,  satisfactory, 
the  effluent  being  odorless  and  clear,  and  aver- 
aging well  within  the  standard  of  the  Joint 
Board  of  the  Irwell  &  Mersey  watershed.  Mr. 
J.  Arnold  is  the  engineer  in  charge. 


The  rapid  growth  of  the  affiliated  Wesling- 
house  industries  was  recently  signalized  by  the 
creation  of  a  new  city  and  the  building  of  an- 
other Westinghouse  manufacturing  plant.  The 
new  industrial  center  is  located  about  17  miles 
east  of  Pittsburg  on  the  Pennsylvania  Railroad 
and  is  to  be  known  as  Trafford  City.  Exten- 
sive factory  sites  have  been  laid  out  here  to 
provide  for  the  overflow  of  the  several  West- 
inghouse industries,  a  number  of  which  have 
already  used  up  all  the  available  building  room 
at  their  present  locations  and  are  still  pressed 
for  space.  The  first  of  the  corporations  to 
erect  buildings  in  the  new  city  is  the  Westing- 
house  Foundry  Company,  which  is  at  present 
putting  up  the  extensive  foundry  plant  and  pat- 
tern shop  described  in  this  article.  This  addi- 
tion is  necessitated  by  the  rapidly  increasing 
business  of  the  Westinghouse  Machine  Com- 
pany especially  in  connection  with  very  large 
steam  and  gas  engines  and  steam  turbines. 
Before  taking  up  the  foundry  itself,  a  short 
account  will  be  given  of  Trafford  City. 

In  laying  out  this  city,  provision  has  been 
made,  not  only  for  the  factories  that  are  to  be 
erected  there,  but  also  for  homes  and  all  mod- 
ern improvements  and  comforts  for  the  men 
who  are  to  work  in  the  factories.  The  latter 
will  be  located  on  a  fairly  level  area  between 
the  Pennsylvania  Railroad  and  the  residence 
portion  of  the  city,  which  will  be  reached  from 
the  railway  station  by  a  steel  viaduct  1,100  feet 
long.  The  residence  district  has  been  laid  out 
upon  hillsides  and  a  generally  level  plateau, 
high  enough  above  the  factory  sites  to  render 
it  free  from  smoke  and  dirt.  The  city  con- 
sists of  two  oblong  areas,  one  of  which  is 
about  %  mile  by  1/5  mile  and  the  other  % 
mile  by  1/7  mile,  the  two  areas  meeting  in 
such  a  way  as  to  form  a  reversed  letter  L,  the 
corner  of  which  is  the  most  northerly  part. 
The  town  has  been  laid  off  into  about  800  build- 
ing lots,  each  with  an  average  frontage  of 
about  30  feet  and  a  depth  of  100  feet.  In  ad- 
dition to  this,  space  has  been  left  for  six  parks. 
The  entire  town  has  been  provided  with  water- 
works and  a  sewerage  system,  the  latter  in- 
cluding separate  storm  water  and  sanitary 
sewers.  This  work,  as  well  as  the  paving  of 
the  streets,  was  completed  before  the  city  was 
thrown  open  to  settlement.  The  latter  event, 
which  took  place  on  June  7,  1902,  recalled  in 
many  ways  the  famous  booms  of  the  far  West. 
Many  of  the  intending  purchasers  of  the  lots 
came  to  the  site  of  the  future  city  a  day  before 
the  sale  was  to  commence  and  "squatted"  on 
the  ground  which  they  wished  to  possess. 

The  new  town  is  connected  with  Pittsburg 
by  the  Pennsylvania  Railroad,  over  which  there 
are  46  local  passenger  trains  going  each  way 
daily  and  reaching  the  center  of  the  city  in 
from  25  to  35  minutes.  In  addition  a  street 
railway  line  has  been  built,  connecting  with 
the  Pittsburg  Railways  Company's  line  at  Wil- 
merding,  2'/4  miles  distant.  This  street  rail- 
way passes  over  the  steel  viaduct  into  Traf- 
ford City  and  forms  a  loop  through  the  princi- 
pal streets. 

The  factory  site,  located  in  a  bend  of  Turtle 
Creek,  provides  room  for  nine  factory  build- 
ings, each  about  200x800  feet.  A  system  of 
railway  yards  and  tracks  serving  this  area  has 
been  laid  out  in  a  very  thorough  manner,  pro- 
viding a  track  alongside  of  each  building  and 
transversely  thro\igh  each  end.  The  storage 
tracks,  in  connection  with  this,  occupy  an  area 
of  about  300x200  feet.  This  system  of  tracks 
is  connected  with  the  main  line  of  the  Penn- 
sylvania Railroad  by  the  Turtle  Creek  'Valley 
branch   of  the  latter.    It  is,  also,  to   be   con- 
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nected  with  the  towns  of  Wilmerding  and  East 
Pittsburg,  where  the  works  ot  the  Westing- 
house  Air  Brake  Company,  the  Westinghouse 
Electric  &  Manufacturing  Company,  and  the 
Westinghouse  Machine  Co.  are  located,  by  an 
interworks  railway  which  will  be  operated  by 
the  Westinghouse  interests. 

The  new  foundry  and  pattern  shop  of  the 
Westinghouse  Foundry  Company,  which,  as 
stated  above,  are  at  present  being  erected,  are 
located  at  the  extreme  southern  portion  of  the 
factory  site  and  near  the  steel  viaduct  men- 
tioned above.  The  pattern  shop  and  storage 
building,  which  has  already  progressed  well 
toward  completion.  Is  a  steel  and  brick  struc- 
ture 605  feet  long  and  80  feet  wide,  with  a 
height  to  the  eaves  of  the  roof  of  47  feet.  The 
pattern  shop  occupies  160  feet  at  one  end  of 
this  building.  It  is  divided  into  two  floors,  the 
second  floor  being  suspended  from  the  roof 
trusses  in  order  that  the  flrst  story  may  be  en- 
tirely free  from  columns,  thus  providing  ample 
space  for  handling  the  largest  patterns.  The 
remaining  447  feet  of  the  building  is  to  be  used 
for  the  storage  of  patterns  and  has  three  floors. 


of  2-inch  maple  flooring.  The  upper  floors  in 
both  the  pattern  shop  and  storage  building  are 
supported  on  steel  beams  and  steel  girders,  and 
are  made  up  ot  3-inch  yellow  pine  flooring  cov- 
ered by  one  thickness  of  maple  flooring.  The 
roof  purlins  are  steel  I-beams  spaced  8  feet 
center  to  center,  and  covered  with  3-inch  roof 
sheeting  which  is  covered  with  slate. 

The  foundry  building  is  611  feet  8  inches  long 


ways  being  provided  for  traveling  cranes  of 
80-foot  span  and  150  tons  lifting  capacity.  The 
cranes  will  be  electrically  driven.  The  two  side 
bays  are  each  50  feet  G  inches  wide  from  cen- 
ter to  center  of  columns  and  are  provided  with 
runways  for  traveling  cranes  of  47-foot  2%-inch 
span  and  50  tons  lifting  capacity.  At  one  side 
of  the  foundry  building  runways  are  provided 
for  yard  traveling  cranes  of  100-foot  span  and 
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a  lilting  capacity  of  75  tons.  The  I-beam  pur- 
lins are  spaced  8  feet  center  to  center  and  are 
covered  with  3-inch  yellow  pine  roof  sheeting. 
The  roof  is  covered  with  slate. 

At  the  middle  of  one  of  the  side  bays,  where 
the  cupolas  are  located,  is  a  charging  floor 
about  50  feet  square,  constructed  entirely  of 
steel.  The  melting  equipment  of  the  foundry 
will  consist  of  two  air  furnaces,  each  having  a 
capacity  of  30  tons,  and  three  cupolas  capable 
ot  melting  18  tons  per  hour  each.  This  will 
enable  a  casting  weighing  as  much  as  100  tons 
to  be  easily  poured  and  the  casting  can  after- 
wards be  lifted  out  of  the  sand  by  one  of  the 
150-ton  traveling  cranes.  The  air  furnaces  will 
be  employed  for  the  largest  and   most  impor- 
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the  two  upper  floors  being  supported  on  steel 
columns  and  the  entire  space  being  divided  by 
interior  Are  walls  into  three  separate  compart- 
ments. The  foundations  are  of  concrete  and 
the  superstructure  ot  steel  and  brick.  The 
foundation  of  the  ground  floor  is  made  up  of 
8  inches  of  concrete  into  which  the  floor  sleep- 
ers are  bedded  and  on  top  of  these  is  a  layer 


and  184  feet  3  inches  wide  outside  of  the  brick 
walls,  which  are  36  feet  high  at  the  eaves  and 
80  feet  at  the  peak.  As  in  the  case  of  the  pat- 
tern shop,  the  foundations  are  built  of  con- 
crete and  the  superstructure  of  steel  and 
brick.  The  foundry  is  divided  transversely 
into  three  bays,  the  center  bay  being  80  feet  3 
inches  wide  between  centers  of  columns,  mu- 


tant castings,  owing  to  the  fact  that  they  ^ield 
a  superior  quality  of  iron,  and  the  cupolas  will 
lie  employed  for  the  ordinary  classes  of  cast- 
ings, and  particularly  small  castings.  The 
building  will  contain  every  modern  convenience 
known  to  the  art,  making  possible  the  easy  and 
economical  handling  of  all  materials,  and  it  is 
expected  to  produce  such  castings  as  those  re- 
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quired  for  the  largest  size  of  steam  engines 
now  in  existence,  with  provision  for  possible 
increase  in  sizes  for  the  future.  Both  build- 
ings will  be  provided  with  automatic  sprinlc- 
lers  for  fire  protection. 

The  buildings  will  be  equipped  throughout 
with  modem  lavatories  and  conveniences  for 
the  comfort  of  workmen  and  will  be  in  every 
respect  up-to-date.  They  will  be  healed  by 
hot  air,  the  foundry,  pattern  shop  and  pattern 
storage  rooms  to  have  minimum  temperature 
of  50,  60  and  35  degrees  Fahrenheit,  respective- 
ly, in  zero  w^eather.  Artificial  light  will  be 
I'urnished  by  both  arc  and  incandescent  lamps. 
In  order  to  insure  plenty  of  light  during  the 
day,  the  windows  are  large  and  both  the  foun- 
dry building  and  pattern  shop  are  provided 
with  skylights  of  large  area.  The  plans  for 
the  buildings  were  prepared  under  the  super- 
vision of  the  Westinghouse  Machine  Company. 
The  Security  Investment  Company  of  Pittsburg 
is  the  financial  agent  and  general  contractor 
for  the  entire  works,  and  Messrs.  James  Stew- 
art &  Company,  of  St.  Louis,  Mo.,  and  Pitts- 
burg, are  the  managers  of  construction. 


Plumbing  in  the  Flat-Iron  Building,  New  York. 


A  Stray  Electric  Current  fell  foul  of  a  gas  pipe 
on  a  viaduct  in  Worcester,  Mass.,  some  months 
ago  and  produced  results  immediately  but  er- 
roneously attributed  to  electrolysis.  The  via- 
duct rests  on  abutments  on  either  side  of  a 
street  and  on  a  row  of  riveted  columns.  A 
2-inch  gas  pipe  touched  a  column  and  formed 
the  only  good  ground  connection  of  the  whole 
structure.  Two  trolley  lines  pass  under  the 
bridge  and  the  hangers  for  one  of  the  wires  be- 
came loose  and  allowed  it  to  touch  the  metal- 
work.     When   this   occurred   it  was   naturally 


The  Flat-iron  Building  is  so  called  from  the 
peculiar  shape  of  the  lot  it  occupies  at  Broad- 
way, Fifth  Avenue  and  Twenty-second  Street, 
New  York.  It  covers  all  the  space  enclosed 
by  their  intersections,  which  is  in  the  shape  of 
a  triangle  with  base  and  perpendicular  of  86 
and  171  feet.  Each  of  the  comers  is  rounded 
off  to  a  radius  of  8  or  10  feet,  and  the  promi- 
nence of  its  location  and  the  peculiar  appear- 
ance of  the  wedge-shaped  walls  rising  nearly 
285  feet  above  the  pavement  in  an  isolated  posi- 
tion, have  given  it  much  notoriety.  It  is  a 
modern  steel-cage  office  building  and  a  per- 
spective view  and  structural  details  of  the 
framework  were  published  iu  The  Engineering 
Record  of  March  29.  The  plumbing  require- 
ments are  the  same  as  for  other  metropolitan 
office  buildings,  but  as  rentals  in  it  will  be  very 
valuable  pains  were  taken  to  reduce  the  space 
occupied  by  the  water  and  sewage  installation, 
and  to  simplify  it,  and  some  special  features 
and  details  were  introduced.  This  work  was 
designed  and  executed  by  the  same  parties  who 
did  the  plumbing  in  the  Maiden  Lane  Building, 
which  was  illustrated  in  The  Engineering  Rec- 
ord of  September  6,  and  conformed  to  the  sys- 
tem of  water  distribution  adopted  there  in  gen- 


one  of  them  connects  with  the  stand  pipe  for 
fire  purposes,  exclusively,  and  the  other  dis- 
charges into  the  sewer  from  the  rain  water 
leader  just  beyond  its  main  trap.  It  is  used  in 
connection  with  a  special  suction  from  the 
catch  basin  to  empty  it  in  case  the  automatic 
ejector  is  out  of  service.  The  other  three 
pumps  each  have  two  3-inch  branches  from 
their  outlets.  One  of  each  pair  is  connected  to 
the  tank  supply  riser  and  the  other  to  the 
boiler  feed  main.  This  arrangement  makes  the 
three  pumps  interchangeable  and  provides  one 
for  continuous  house  service,  one  for  continu- 
ous boiler  service  and  leaves  the  third  in  re- 
serve. Each  is  controlled  by  a  Utility  gover- 
nor connected  to  the  steam  valve  so  as  to  open 
and  close  it  when  the  level  of  the  water  in  the 
tank  falls  or  rises  beyond  fixed  limits. 

The  stand  pipe  has  a  2%-inch  outlet  and  50 
feet  of  hose  in  the  corridor  of  every  story  and 
on  the  roof.  It  is  exceptional  in  that  it  has  no 
connection  whatever  with  the  house  supply  or 
boiler  systems  but  has  a  branch  to  the  street 
which    terminates    above    the    sidewalk    in    a 


Plan  of  Cold  Water  Distbibution  and  Arraxgemext  of  Leaders  in  the  Attic. 


troublesome  to  keep  the  circuit  breaker  in  place 
in  the  power  house,  for  a  large  part  of  the  cur- 
rent was  passing  into  the  earth  through  the 
pipe.  An  investigation  was  started  which 
showed  that  about  3  feet  of  the  gas  pipe  was 
practically  burned  out  and  the  cement  in  one 
of  the  joints   was   fused   into   glass. 


Hand  Sweeping  Machines  were  used  in 
Washington  with  marked  success  during  1901- 
02,  according  to  the  annual  report  of  Mr.  War- 
ner Stutler,  superintendent  of  the  street  clean- 
ing department.  Previous  to  the  adoption  of 
the  machines,  210  men  cleaned  with  hand 
brooms  1,565,800  square  yards  of  street  daily; 
with  the  machines  the  same  force  cleaned 
1.920,400  square  yards.  The  extra  cost  of  clean- 
ing this  larger  area  was  $3,265,  but  if  the  work 
had  been  done  by  hand  it  would  have  been 
about  $18,910.  The  cost  of  cleaning  per  1,000 
square  yards  has  been  reduced  from  18.6  to  15.8 
cents.  The  machines  were  obtained  from  the 
Sanitary  Street  Cleaning  Company  of  Washing- 
ton at  $6.25  per  month  for  a  year,  after  which 
I)eriod  they  passed  into  the  possession  of  the 
District  The  company  kept  them  in  good  re- 
pair during  the  rental  period. 


eral,  but  varied  from  it  in  arrangement  and  de- 
tail as  well  as  in  some  essential  features  which 
will  be  described  here. 

In  general,  water  for  the  upper  stories  is  sup- 
plied downwards  under  tank  pressure  from  dis- 
tribution mains  in  the  attic,  and  for  the  lower 
stories  is  supplied  upwards  under  street  press- 
ure from  a  distribution  main  on  the  basement 
ceiling.  These  two  systems  are  not  cross  con- 
nected and  are  both  entirely  independent  of 
the  fire  system,  differing  in  these  respects  and 
in  the  absence  of  distribution  drums  and  indi- 
vidual waste  and  emptying  pipes  for  the  sepa- 
rate lines,  from  most  office  building  systems  in 
this  city.  Water  is  received  from  the  street 
main  through  a  3-inch  connection  which  is  im- 
mediately enlarged  to  4  inches  and  has  two  3- 
inch  branches,  each  of  which  is  separately 
metered  and  valved  to  a  4-inch  pipe  discharg- 
ing through  two  Ford  ball  cocks  to  the  4,000- 
gallon  steel  suction  tank  in  the  cellar. 

From  the  suction  tank  a  5-inch  pipe  is  run 
with  branches  to  four  Fairbanks  pumps  and  is 
by-passed  so  that  the  supply  can  be  taken  di- 
rect from  the  meters  without  passing  through 
the  tank.  One  pump  is  for  emergency  use  and 
has   two   4-inch   branches   from    its   discharge; 


Siamese  connection  for  fire  engines  so  that  they 
can  augment  the  supply  or  pressure  if  neces- 
sary. Check  valves  are  set  at  the  pump  and 
inside  the  Siamese  connection  to  prevent  the 
escape  of  pressure  into  the  street  or  through 
the  pump. 

The  house  pumps  deliver  through  a  3-lnch 
riser  and  four  Ford  ball  cocks  into  a  4,000-gal- 
lon  attic  tank  from  which  there  are  two  3-inch 
outlets,  one  to  supply  water  for  flushing  the 
water  closets  and  the  other  to  supply  all  other 
fixtures  above  the  second  story.  A  separate 
supply  is  run  to  the  hot  water  tank  in  the  cel- 
lar and  horizontal  mains  are  run  on  the  attic 
floor  with  vertical  pipes  down  to  the  different 
groups  of  fixtures,  each  line  being  valved  at 
the  top  and  terminating  at  the  bottom  in  the 
third  story  with  a  reverse  bend  which  forms  an 
air  chamber  about  2  feet  high.  These  lines  can 
be  emptied  through  the  lowest  fixtures  but  are 
not  connected  or  valved  at  the  bottoms.  The 
great  height  of  the  building  produces  a  maxi- 
mum tank  pressure  of  nearly  150  pounds  in  the 
cellar  and  this  is  regulated  to  some  extent  by 
throttling  the  valves  controlling  the  wash 
basins  and  slop  sinks.  Each  of  the  two  pipes 
supplying    the    flushing    water    for   the    water 
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closets  in  the  men's  and  women's  toilet  rooms 
lias  a  pressure  reducing  valve  set  in  a  sliort 
vertical  section  of  the  pipe,  offset  from  the 
main  line  to  facilitate  connections  as  indicated 
in  the  general  diagram. 

The  cold  water  is  supplied  to  the  Mott 
heater  with  automatic  steam  regulating  device, 
through  a  2-inch  pipe  and  the  hot  water  is  de- 
livered from  it  through  a  single  li^-inch  verti- 
cal pipe  which  has  a  branch  at  every  story  con- 
necting with  the  different  slop  sinks,  and  the 
wash  basins  in  the  men's  toilet  room.  As  the 
riser  is  about  300  feet  high  provision  for  tem- 
perature expansion  and  contraction  is  made  be- 
tween   floors    by    four    equi-distant    horizontal 
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the  barber  shop  and  in  the  engineer's  toilet 
room.  A  supply  is  taken  from  the  basement 
main  between  the  meter  and  the  suction  tank 
and  run  on  the  basement  ceiling  to  connect 
with  branches  to  all  cold  water  fixtures  below 
the  third  story. 

All  water,  soil,  waste  and  vent  pipes  are 
screw  jointed  galvanized  iron  except  the  short 
connecting  lead  waste  branches  and  the  ex- 
posed pipes  at  public  fixtures  which  are  of 
brass,  nickel  plated.  All  water  pipes,  brass 
work  and  valves  below  the  seventh  floor  are 
extra  heavy.  All  soil,  waste  and  vent  pipes 
were  tested  by  being  filled  with  water  to  above 
the  roof  level.     All  exposed  pipes  in  the  base- 
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bolts  with  nuts  on  the  flanges  and  books  which 
engage  the  opposite  edges  of  the  upper  flanges 
of  the  floorbeams.  All  valves  have  direction 
arrows  on  their  hand  wheels  and  are  tested 
to  250  pounds  pressure.  Up  to  2Vi  inches  the 
body  is  of  brass,  above  that  diameter  it  is  of 
iron. 

The  roof  tank  is  seated  in  a  steel  safe  pan 
4  inches  deep,  and  has  a  wooden  cover  with 
hinged  doors.  It  is  made  of  14-inch  steel  and 
has  a  central  partition  dividing  it  into  inde- 
pendent parts  for  the  flushing  service  and  for 
the  general  supply.  Each  portion  of  the  tank 
is  supplied  through  two  2-inch  Ford  ball  cocks, 
and  has  a  single  3-inch  outlet,  both  outlets  be- 
ing connected  outside  the  tank  with  a  by-pass 
and  valve  which  Is  usually  closed.  The  cen- 
ters of  the  5-inch  overflow  pipes  are  set  Z'^ 
inches  below  the  upper  edges  of  the  tanks,  and 
they  discharge  into  the  top  of  the  8-lnch  leader 
pipe.  There  are  no  floats  nor  high  and  low 
water  alarms  or  height  gauge,  but  there  is  a 
pressure  pipe  to  the  pump  governors  and  a 
%-ineh  tell  tale  pipe  emptying  in  the  engineer's 
sink.  The  tell  tale,  the  pump  riser  and  the 
down  supply  to  the  hot  water  tank  are  located 
accessibly  in  a  pipe  shaft  reaching  from  cel- 
lar to  attic  and  containing  also  the  6-inch  fire 
line,  the  8-inch  leader  pipe  and  steam,  vent 
and  soil  pipes. 

The  supply  from  the  street  main  is  through 
a    4-inch   cast   iron    pipe   outside   the   building 
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loops  about  2  feet  long  and  the  pipe  is  rigidly 
supported  in  the  middle  of  each  section  lie- 
tween  loops.  This  is  intended  to  limit  the  ver- 
tical displacement  at  any  flxture  to  %  inch. 
The  diameter  of  the  pipe  decreases  upwards 
and  at  the  top  it  makes  a  return  bend  and 
runs  parallel  with  itself  back  to  the  hot  water 
tank  where  it  is  connected  with  the  inlet  and 
serves  for  return  circulation.  The  upper  end 
of  the  riser  is  vented  over  the  attic  tank  and 
the  return  leg  has  four  expansion  loops  corre- 
sponding to  those  on  the  riser,  and  has  at  the 
bottom  a  loosely  swinging  angle  check  valve 
set  to  stand  open  when  no  water  is  being  drawn 
from  the  riser.  Circulation  In  the  return  leg 
is  promoted  by  taking  from  it  branches  to  sup- 
ply  the   fixtures    In  the   women's  toilet    room. 


ment  and  cellar  and  all  hot  water  pipes  are 
jacketed  with  woolen  felt,  lap  jointed,  covered 
with  insulated  paper,  waterproofed  and  en- 
closed in  painted  canvas.  The  hot  and  cold 
water  risers  are  run  behind  the  fireprooflng  of 
the  columns  and  partitions  and  are  supported 
by  clamp  collars,  made  in  two  flanged  halves 
bolted  tightly  together  to  grip  the  pipe  firmly 
just  below  a  coupling  sleeve,  and  having  their 
extended  fianges  resting  across  the  tops  of  the 
floorbeams.  The  6  and  8-inch  risers  for  the 
fire  line  and  the  leader  system  are  supported 
at  every  floor  by  U-shaped  collars  with  fianges 
bent  out  at  right  angles  at  both  ends.  The 
depth  of  the  U  is  nearly  as  great  as  the  diame- 
ter of  the  pipe  and  the  flanges  are  drawn  up 
close  to  the  edge  of  a  floorbeara  by  horizontal 


where  it  is  buried  in  the  earth.  This  connects 
with  a  screwed  steel  pipe  which  enters  throtigh 
;in  arche<l  opening  in  the  basement  wall  where 
the  main  sewer  emerges.  Inside  the  wall  the 
pipe  has  two  branches  to  3-inch  Worthlngton 
meters  seated  on  a  solid  brick  pier.  From 
their  outlets  3-inch  branches  are  carried  down 
to  the  floor  at  both  ends  of  the  pier  and  unite 
in  a  4-lnch  main  which  passes  under  the  floor 
to  the  suction  tank.  By  this  arrangement 
either  meter  can  be  thrown  o\it  of  service 
without  interfering  with  the  supply. 

The  toilet  rooms  are  on  the  llth  floor,  mid- 
way from  top  to  bottom  of  building;  the  men's 
room  has  32  water  closets,  six  urinals,  two 
wash  basins  and  a  slop  sink,  the  women's  has 
eight  water  closets  and  two  wash  basins.  Each 
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other  floor  has  only  a  urinal  and  a  slop  sink, 
except  in  the  basement  where  there  is  an  en- 
gineer's toilet  room  with  water  closet,  wash 
basin  and  shower  bath.  Each  ofllce  floor  has 
about  a  dozen  wash-basins  with  provision  for 
several  additional  ones  if  necessitated  by  sub- 
division of  rooms  or  change  of  partitions.  The 
toilet  rooms  are  wainscoted  and  paneled  with 
Italian  marble  and  the  wash  basins,  slop  sinks 
and  urinals  on  all  floors  have  marble  floor  and 
wall  slabs  and  marble  tables  with  nickel  plated 
legs.  The  total  present  number  of  fixtures  in- 
cludes about  49  water  closets,  26  urinals,  20 
slop  sinks,  2  iron  sinks  and  275  wash  basins. 

The  flat  tiled  roof  is  arranged  with  a  num- 
ber of  summits  from  which  the  surface  slopes 
in  both  directions  to  shallow  copper  lined 
basins  in  the  center  of  each  of  which  there  is 
an  outlet  with  a  4-lnch  soldered  copper  sleeve 
which  connects  with  a  brass  ferrule  and  a 
sleeve  coupling  with  a  vertical  branch.  The 
vertical  branch  discharges  through  a  Y  into  a 
collecting  pipe  which  is  supported  on  brick 
piers  on  the  concrete  floor  of  the  attic.  This 
pipe  parallels  the  two  long  walls  of  the  build- 
ing and  receives  ten  branches  from  the  roof 
and  nine  from  the  cornice  and  connects  with 
an  8-Inch  vertical  pipe  to  the  basement  which 
enters  the  house  sewer  outside  its  main  trap 
as  shown  in  the  drawings  of  the  attic  floor 
plan  and  of  the  meter  connections.  Just  be- 
low the  roof  each  pipe  has  a  steam  connection 
to  use  in  thawing  it  out  in  case  it  should  be 
stopped  by  ice.  The  drains  from  the  gutter 
outside  the  balustrade,  have  to  be  made  with 
offsets,  as  shown  in  the  detail,  to  clear  the 
roof  and  cornice  girders.  They  are  connected 
up  similarly  to  those  from  the  roof  drains  and 
their  feet  are  accessible  from  clean  outs.  All 
soil  and  vent  pipes  are  enclosed  above  the  roof 
with  pieces  of  lead  soil  pipes  %  inch  thick. 
The  upper  end  of  the  lead  pipe  projects  above 
the  top  of  the  iron  pipe  and  turns  down  1  inch 
inside  it.  The  lower  end  is  soldered  to  a  lead 
flashing  20  inches  or  more  square. 

All  soil  pipe  branches  from  water  closets 
and  slop  sinks  are  run  between  floor  and  ceil- 
ing and  all  their  horizontal  vent  pipes  are  run 
between  the  ceiling  and  floor  next  above  the 
fixture  to  the  vertical  pipe.  In  the  eleventh 
story  toilet  rooms  the  soil  and  vent  lines  were 
set  before  the  walls  were  plastered  or  the  floors 
finished,  and  being  arranged  for  so  many  fix- 
tures made  an  attractive  appearance  on  ac- 
count of  their  symmetry  and  regular  arrange- 
ment. The  group  of  pipes  in  the  center  of  the 
floor  for  the  urinals,  wash  basins  and  slop  sink 
were  completely  isolated  from  the  rest  which 
were  arranged  along  the  walls  and  are  con- 
cealed between  the  marble  back  slabs  of  the 
urinal  stalls.  The  waste  and  water  supply 
pipes  are  run  from  the  fixtures  to  the  risers 
under  the  floor  and  the  vent  pipe  is  run  to  its 
riser  above  the  ceiling.  In  every  story  extra 
openings  are  provided  in  the  soil  and  waste 
lines  and  are  plugged  so  as  to  allow  for  future 
connections  if  necessary.  Corresponding 
plugged  outlets  are  left  in  the  hot  and  cold 
water  lines. 

The  areas  and  cellar  floor  are  provided  with 
cast  brass  cesspools,  having  bell  traps  and 
9x9-inch  hinged  strainer  covers.  These  dis- 
charge to  the  ejector  tank  which  also  receives 
the  soil  and  waste  from  the  engineer's  toilet 
room  and  the  drip  sink,  etc.  The  cellar  ex- 
cavation was  made  in  rock  and  considerable 
ground  water  was  encountered  which  is  col- 
lected in  open  jointed  glazed  tile  drains  which 
lead  to  a  number  of  small  brick  catch  basins 
below  the  cellar  floor.  These  basins  all  dis- 
charge into  a  larger  central  basin  about  .'?0 
inches  in  diameter  and  5  feet  deep  which  nor- 


mally overflows  to  the  ejector  tank.  The  con- 
tents of  the  main  catch  basin  can  be  discharged 
by  the  emergency  pump  into  the  leader  waste 
outside  its  trap,  but  normally  they  overflow  into 
the  ejector  tank  and  are  automatically  dis- 
charged into  the  same  pipe  between  the  sewer 
and  the  pump. 

Messrs.  D.  H.  Burnham  &  Company,  Chicago, 
are  the  architects  of  the  building  and  the 
George  A.  Fuller  Company  is  the  general  con- 
tractor. The  plumbing  work  was  done  by  the 
Wells  &  Newton  Company,  Mr.  John  Mooring, 
foreman. 


Tests  of  the  Glasgow  Tramways  Engines. 


In  1899,  as  may  be  remembered.  The  En- 
gineering Record  made  a  brief  reference  to  the 
excitement  that  was  aroused  in  Great  Britain 
when  it  was  recommended  that  the  contract  for 
the  steam  engine  equipment  for  the  new  power- 
house of  the  Glasgow  tramways  be  placed  with 
an  American  firm  and  on  a  design  based  on 
American  practice  in  power  machinery  for 
street  railway  service.  The  controversy  over 
those  transactions  is  now  again  brought  to 
mind  by  a  recently  published  report  of  tests  of 
the  completed  engines,  which  by  their  ex- 
traordinary performance  go  far  toward  justify- 
ing the  American  design.  It  will  first,  however, 
be  well  to  review  briefly  the  early  history  of 
the  subject. 

At  the  initial  letting,  four  firms  tendered 
bids,  and  on  the  advice  of  the  consulting  en- 
gineer, Mr.  H.  F.  Parshall,  M.  Inst.  C.  E.,  the 
Edward  P.  Allis  Company,  of  Milwaukee,  now 
of  the  Allis-Chalmers  Company,  was  given  the 
contract.  When  the  matter  came  up  for  con- 
firmation, however,  so  strong  was  the  feeling 
that  the  work  should  not  go  out  of  the  country, 
that  finally  it  was  given  to  Messrs.  John 
MuSgra\'e  &  Sons,  Limited,  of  Bolton,  Eng.,  on 
a  specification  similar  to  that  under  which  the 
American  bid  was  made.  It  was  then  found 
that  they  could  not  promise  delivery  within  the 
required  time,  and  eventually  the  work  was 
divided  between  them  and  the  Allis  Company, 
as  regards  the  large  engines,  and  another  con- 
tract was  awarded  to  Messrs.  D.  Stewart  & 
Company,  of  Glasgow,  for  two  smaller  engines. 

Four  main  engines,  each  of  4,000  indicated 
horse-power  at  normal  load,  and  two  engines  of 
750  horse-power,  were  required.  With  regard 
to  the  main  engines  great  surprise  was  mani- 
fested at  the  dimensions  recommended  by  Mr. 
Parshall,  and  with  which  the  Allis  engine  .ac- 
corded, one  of  the  bidders  asserting  that  their 
design  had  only  about  70  per  cent,  of  the  weight 
of  the  Allis  engine.  The  Musgrave  engines 
were  modified,  however,  according  to  the 
American  ideas,  including  enlarged  bearings  to 
reduce  friction  by  lessened  bearing  pressure. 
Each  engine  has  one  high-pressure  cylinder, 
42  inches  in  diameter  and  two  low-pressure  cyl- 
inders, each  62  inches  in  diameter;  the  com- 
mon stroke  is  60  inches.  The  steam  pressure 
is  150  pounds  and  the  speed  75  revolutions  per 
minute. 

The  tests  were  conducted  by  Prof.  Barr,  of 
Glasgow  University,  and  are  reported  In  "En- 
gineering." He  found  that  the  Allis  engines 
operated  under  a  mechanical  efllciency  of  96 
per  cent.,  and  at  the  remarkable  steam  con- 
sumption of  12.2  pounds  of  steam  per  indicated 
horse-power  per  hour.  Incidentally  it  may  be 
mentioned  they  were  delivered  a  month  before 
the  specified  time.  They  were  guaranteed  to 
work  with  14  pounds  of  steam  per  indicated 
horse-power,  while  the  Musgrave  engines  were 
restricted  to  14.5  pounds  per  indicated  horse- 
power hour.  These  engines,  however,  also  ex- 
ceeded  their  guarantee,  using  13.4   pounds  of 


steam  per  indicated  horse-power  hour  in  one 
case,  and  13.2  pounds  in  the  other;  the  steam 
consumption  per  brake-horse-power  per  hour 
was  13.9  and  13.6  pounds.  The  combined  ef- 
ficiency of  both  engine  and  generator  was  93 
per  cent,  and  the  mechanical  efficiency  of  the 
engines,  96  and  97  per  cent. 

The  Stewart  engines  are  of  the  two-cylinder 
vertical  cross-compound  type  and*  drive  500- 
kilowatt  direct-current  dynamos.  They  have  a 
normal  working  load  of  800  horse-power,  but 
are  capable  of  working  continuously  at  1,000 
horse-power  and  for  short  periods  at  1,200 
horse-power.  The  cylinders  are  22  and  44 
inches  in  diameter  by  42  inches  stroke  and  the 
speed  90  revolutions  per  minute.  The  guar- 
anteed steam  consumption  was  14.5  pounds  per 
brake-horse-power  hour  and  the  combined  effi- 
ciency, 92  per  cent.  According  to  two  trials 
early  in  the  year,  one  engine  used  14.2  pounds 
of  steam  per  indicated  horse-power  per  hour, 
and  the  other  14.8  pounds.  The  combined  effi- 
ciencies were  88.3  and  88.5  per  cent,  and  the 
mechanical  efficiencies  of  the  engines,  taking 
the  efficiency  of  the  dynamo  as  94.6  per  cent., 
were  93.4  and  93.7,  respectively. 


The  By-Product  Coke  Oven  continues  to  grow 
in  favor  in  the  United  States,  according  to  fig- 
ures collected  by  Mr.  Edward  D.  Parker.  There 
were  1,165  such  ovens  in  use  at  the  close  of 
1901  and  1,553  under  construction.  The  aver- 
age production  was  a  little  over  1,000  tons  per 
oven,  about  three  times  that  of  the  beehive 
ovens  during  the  same  period.  A  little  over 
half  of  the  number  in  operation  were  run  in 
connection  with  iron  and  steel  plants,  and  a 
larger  proportion  of  those  under  construction 
will  be  so  operated.  The  total  output  of  these 
ovens  during  1901  is  valued  as  follows:  Coke, 
$2,894,077;  tar,  sulphate  of  ammonia  and  am- 
moniacal  liquor,  $1,029,876.  The  market  for 
the  by-products  is  stated  to  be  good,  and  to 
show  no  signs  of  over-supply,  a  condition  that 
opponents  of  this  class  of  oven  assert  will  sure- 
ly follow  their  introduction. 


The  Filter  Beds  for  purifying  the  water  sup- 
ply of  Nuneaton,  Eng.,  were  described  by  Mr. 
J.  S.  Pickering,  the  waterworks  engineer,  at 
the  meeting  of  the  Association  of  Municipal  and 
County  Engineers  held  at  that  place  last  fall, 
substantially  as  follows:  The  water  when 
pumped  from  the  wells  contains  iron  in  solu- 
tion, which  oxidizes  on  exposure  and  produces 
a  turbid  appearance.  The  four  filters  by  which 
this  iron  is  removed  have  each  an  area  of  200 
square  yards.  They  are  composed  of  a  depth 
of  3  feet  of  sand,  under  which  is  laid  a  12-inch 
layer  of  granite  chippings,  the  whole  being 
supported  on  a  false  fioor  composed  of  special 
perforated  tiles.  The  tiles  are  16  inches  square, 
and  are  laid  loosely  on  rows  of  bricks  so 
formed  as  to  thoroughly  drain  the  beds.  The 
outlets  from  the  beds  are  movable  iron  arms, 
which  can  be  raised  and  lowered  at  will  in 
order  to  regulate  the  head  of  water  on  the 
filters.  When  a  filter  requires  cleansing  the 
filtered  water  from  another  bed  can  be  deliv- 
ered into  the  bottom  and  utilized  for  upward 
washing,  the  dirt  being  discharged  with  the 
water  through  a  swivel  elbow  pipe  fixed  imme- 
diately below  the  surface  of  the  sand.  The 
water  from  the  filter-beds  is  conveyed  through 
a  15-inch  main,  by  gravitation,  to  the  covered 
service  reservoirs,  which  have  a  capacity  of 
800,000  imperial  gallons.  The  walls  of  the  res- 
ervoirs are  built  of  brickwork  and  the  floors 
are  of  concrete.  The  roof  consists  of  a  series 
of  brick  arches  springing  from  brick  arched 
walls.  The  floors  and  walls  are  rendered  % 
inch  thick  with  cement  mortar. 


Oct.  4,  1902. 

Insulators  for  Long-Distance  Power  Transmission 
Lines. 


The  following  note  relating  to  insulators  for 
electric  power  transmission  lines  is  taken  from 
an  interesting  paper  on  the  protjlems  and  diffi- 
culties of  tiie  transmission  of  power  long  dis- 
tances, read  by  Dr.  F.  A.  C.  Perrine  before  the 
Massachusetts  Institute  of  Technology  an  I 
piinted  in  the  "Technology  Quarterly"  for 
June. 

For  potentials  up  to  about  25,000  volts,  where 
an  insulator  of  7-inch  diameter  is  sufficient, 
there  seems  not  much  reason  for  the  employ- 
ment of  anything  except  glass,  unless  the  lines 
reach  a  size  above  half  an  inch  in  diameter, 
when  its  strength  is  deficient.  For  these  lower 
potentials  and  lighter  lines  the  good  properties 
of  glass  are  easily  summarized.  In  the  first 
place,  it  is  cheaper  by  far;  while  not  so  strong 
as  porcelain,  it  is,  as  has  already  been  said, 
sufficiently  strong  for  the  purpose;  its  inspec- 
tion is  easier  and  surer,  since  it  requires  only 
a  visual  examination  and  a  few  taps  of  a  ham- 
mer to  ascertain  its  soundness  in  place  of  the 
tedious  hign  potential  test  necessary  in  the  ex- 
amination of  porcelain.  But  having  said  this 
much,  all  has  been  said  that  is  possible  in  favor 
of  glass. 

it  is  not  true  that  glass  is  a  better  insulator 
than  sound  porcelain,  nor  is  Its  surface  so  good 
in  damp  weather  against  surfate  leakage.  The 
mechanical  strength  does  not  equal  one-half 
that  of  porcelain,  as  has  been  proved  by  a  long 
series  of  mechanical  tests  performed  by  drop- 
ping a  steel  ball  from  a  height  upon  insulators 
of  the  two  materials;  temperature  also  affects 
it  much  more  than  porcelain  and  it  is  often 
found  to  crack  simply  from  the  effect  of  ex- 
treme changes  of  temperature. 

The  insulators  for  high  voltage  lines  must 
be  very  large,  for  the  reason  that  with  a  strik- 
ing distance  through  the  air  of  from  4  to  6 
inches,  great  gaps  must  is  provided  in  the 
path  of  the  current.  But  above  all  a  great 
creeping  distance  is  essential.  Insulators  that 
are  a  perfect  protection  in  the  hardest  rains  fail 
utterly  in  clear  weather  when  covered  by  smoke 
and  soot,  which  allow  small  amounts  of  cur- 
rents to  escape  and  char  away  the  pins  or  cross- 
arms.  The  compound  insulator  is  very  attrac- 
tive, for  the  reason- that  it  is  easier  and  cheap- 
er to  make  and  handle  two  or  three  small  parts 
rather  than  one  large  one,  ind  in  some  cases 
the  additional  advantage  has  been  sought  of  se- 
curing the  good  properties  of  both  glass  and 
porcelain  by  making  parts  of  an  insulator  of 
each;  but  there  is  both  a  theoretical  and  prac- 
tical fallacy  in  this  type  of  design.  In  the  first 
place,  no  dielectric  is  so  strong  as  one  entirely 
homogeneous.  As  the  stress  is  passed  from 
glass  to  porcelain,  or  vice  versa,  at  the  two  sur- 
faces the  stress  piles  up  as  it  were,  and  it  is 
Ijetter  if  one  believes  in  glass  to  rely  upon  it; 
or,  on  the  other  hand,  to  show  faith  in  the  por- 
(elain  used  by  employing  it  entirely. 

From  the  pure  standpoint  of  practice  the  in- 
sulator which  must  be  cemented  together  is 
troublesome.  The  shrinking  of  the  mastic 
leaves  voids  and  produces  strains;  if  cement 
lie  used,  its  slowness  in  hardening  delays  the 
work  and  requires  large  areas  for  setting  out 
to  harden  any  considerable  number  of  insu- 
lators. The  one  other  mastic  in  use  is  molten 
sulphur,  which,  while  better  as  a  mastic  than 
cement,  is  still  more  liable  to  crack  the  in- 
sulators while  they  are  being  joined,  and  final- 
ly when  exposed  to  light  and  air,  frequently 
decomposes  on  the  surface,  producing  sulphuric 
tLcid;  and,  finally,  when  current  creeps  over  its 
surface  following  the  acid,  perhaps,  catches 
fire  and  often  results  in  the  rupture  and  fall  of 
the  insulator.    The  insulator  which  will  be  en- 
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tirely  satisfactory  for  this  use  has  not  yet  been 
found,  but  the  diligent  search  made  for  it  by 
some  of  our  best  engineers  is  resulting  in  its 
definition  and  will  probably  soon  result  in  its 
production,  not  as  an  inspiration  for  a  patent, 
but  as  a  careful  engineering  conception. 


Trade  Publications. 

A  number  of  additions  have  lecently  been 
made  to  the  useful  series  of  bulletins  issued 
liy  the  Bullock  Electric  Mfg.  Co.,  Cincinnati, 
as  follows:  No.  1,006,  railway  generators  of 
100  to  2,500  kilowatts  capacity;  No.  1,007.  vari- 
able speed  motors,  a  discussion  of  the  different 
methods  of  securing  variable  speeds  and  of  the 
motors  best  suited  for  various  classes  of  ma- 
chine tools;  No.  1,009,  multiple  voltage,  a  full 
explanation  of  the  Bullock  system  of  control 
lor  variable-speed  motors;  No.  1,010,  the  elec- 
trical equipment  of  the  shipyard  of  the  Fore 
River  Ship  &  Engine  Co.;  No.  1,014,  Bullo<k 
motors  applied  to  cold  storage  plants;  No.  19, 
alternating  current  engineering,  an  account  of 
its  development.  All  these  pamphlets  are  well 
illustrated. 

The  highly  developed  hydraulic  ram  known 
as  the  Foster  impact  engine,  an  improvement 
of  the  Rife  ram,  is  described  in  a  circular  of 
the  Power  Specially  Co.,  126  Liberty  St.,  New 
York.  It  is  guaranteed  to  have  GO  to  80  per 
cent,  efficiency,  to  work  under  a  head  of  2  feet, 
and  to  pump  clear  water  from  one  source  with 
a  muddy  supply  from  another  without  mixins 
the   two. 

The  S.  K.  C.  inductor  alternator  is  described 
iu  Bulletin  128  of  the  Stanley  Electric  Mfg.  Co  , 
Pittsfield,  Mass.  Bulletin  123,  previously  pub- 
lished, explains  the  electrical  technicalities  of 
this  machine,  while  the  new  pamphlet  is  a  gen- 
eral explanation  of  its  advantages  and  con- 
struction.    It  is  well  illustrated. 

The  Chapman  Valve  Mfg.  Co.,  Indian  Orchard, 
Mass.,  has  issued  a  special  catalogue  of  its 
electrically  operated  valves  for  steam  and 
water  power  plants,  water  and  sewerage  sys- 
tems, dry-docks  and  other  works  large  enough 
to  use  power-driven  gates.  The  catalogue  is 
profusely  illustrated. 

Perrin,  Seamans  &  Co.,  57  Oliver  St.,  Boston, 
have  just  issued  a  new  catalogue  showing 
their  large  line  of  tools  and  supplies  for  sewer, 
water-works  and  electric  railway  construction. 
The  book  contains  over  300  illustrations,  most 
of  which  are  accompanied  by  short  descriptive 
articles.  As  a  reference  book  for  (-ontractors 
this  catalogue  will  doubtless  prove  of  much 
value. 

The  American  Graphite  Co..  Cleveland,  has 
issued  a  preliminary  circular  <oncerning  a  new 
paint  for  wood  and  metal  called  "GraphauU." 
It  is  not  claimed  to  be  quick-drying,  the  merits 
claimed  being  elasticity  and  permanence. 

The  development  of  the  Jeanesville  pump  is 
sketched  in  a  20-page  pamphlet  forming  ad- 
vance sheets  of  the  general  catalogue  of  the 
Jeanesville,  Pa.,  Iron  Works  Co.  The  leading 
types  now  made  are  explained,  with  illustra- 
tions and  tables  of  dimensions,  and  there  are 
a  number  of  illustrations  of  typical  arrange? 
ments  of  pumping  plants  for  underground  sta- 
tions. Other  advance  sheets  describe  the  jet 
and  surface  condensers  made  by  the  company. 
The  Reynold  silent  chain  gear,  described  i;i 
a  new  bulletin  of  the  Link-Belt  Engineering  Co., 
Philadelphia,  consists  of  a  link  chain  mai'.c 
with  teeth  in  six  pitches  and  many  widths,  and 
cut  sprocket  wheels  with  teeth  having  straight 
sides.  Every  tooth  in  mesh  in  this  gear  is 
doing  useful  work,  and  the  effect  of  wear  in 
the  chain  is  to  change  the  point  of  contact  of 
the  teeth  of  the  wheel  and  chain  and  riot  to 
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de(  rcase  the  number  of  teeth  in  contact.  N:i- 
meroi  s  applications  of  the  gear  to  motor-driven 
tools  are  illustrated. 

The  Ri^gway  system  of  belt  conveyors  is  ex- 
plained in  a  well-illustrated  pamphlet  issued  by 
the  John  A.  Mead  Mfg.  Co.,  1 1  Broadway,  New 
York.  In  this  system  there  is  a  special  beit 
designed  to  curve  readily  into  a  trough  section, 
and  an  arrangement  of  Idlers  having  a  large 
horizontal  pulley  and  smaller  troughing  pulleys 
some  inches  back  of  the  former  in  order  to 
<  urve  the  belt  without  any  tendency  to  produce 
an  angle  bend. 

The  General  Electric  Company's  latest  bul- 
letins are  the  following:  No.  4,295,  oil 
fwitches;  No.  4,29fi,  a  switch  for  a  system  of 
remote  control;  No.  4,1:97,  high-voltage,  type  H 
transformers:  No.  4.298,  the  Thomson  high 
torque  induction  meter.  All  are  fully  illus- 
trated, and  the  last-named  contains  an  interest- 
ing description  of  a  new  measuring  device  on 
which  the  attention  of  some  eminent  elec- 
tricians has  been  long  directed.  The  company 
has  also  issued  a  special  volume  of  excellent 
engravings  of  electric  hoists,  covering  all  types 
for  which  steam  has  been  used  hitherto.  The 
advantages  of  such  apparatus  have  been  recog- 
nized for  many  stationary  purposes,  but  its 
usefulness  in  erecting  buildings  and  other 
branches  of  contracting  has  not  yet  been  appre- 
ciated. 

A  folder  containing  some  illustrations  of  belt 
c  onveyors  in  large  salt  works  has  just  been  pre- 
liared,  by  the  Robins  Conveying  Belt  Co.,  21 
Park  Row,  New  Yoik.  These  installations  are 
particularly  noteworthy,  as  the  action  of  salt 
on  most  conveying  apparatus  is  very  destruc- 
tive. 

The  Laidlaw-Dunn-Gordon  Co.,  Cincinnati, 
has  prepared  a  120-page  catalogue  of  air  and 
gas  compressors  which,  in  addition  to  descrip- 
tions of  the  company's  machines,  contains  a 
chapter  on  two-stage  and  multi-stage  compres- 
sion and  many  pages  of  useful  tables  for  users 
of  compressed  air,  some  of  them  covering  sub- 
jects on  which  it  is  hard  to  find  tabular  data, 
such  as  the  sizes  of  air-driven  pumps  for  differ- 
ent conditions,  the  air  required  for  different 
numbers  of  drills  at  various  altitudes,  and  the 
best  ratios  of  steam  and  air  cylinders  to  sat- 
isfy various  requirements.  The  company  has 
also  issued  a  new  catalogue  of  deep-well  pump- 
ing machinery,  and  a  bulletin  on  small  two- 
stage  straight-line  compressors. 

The  John  A.  Roebling's  Sons  Co.,  Trenton. 
N.  J.,  has  published  in  an  attractive  morocco 
binding  a  little  pamphlet  of  directions  concern- 
ing the  proper  form  in  which  to  order  wire  rope 
and  wire,  so  as  to  have  the  shipment  made 
without  delay. 

The  Crane  Co.,  of  Chicago,  has  issued  a  464- 
page  catalogue  of  valves,  gates,  specials,  boiler 
accessories  and  other  supplies  for  the  steam 
fitter  and  plumber.  It  is  a  very  complete  booit 
of  convenient  size  and  well  bound.  Its  con- 
tents are  so  varied  that  a  list  of  tliem  would 
require  more  space  than  is  available  here.  The 
sections  on  high-pressure  piping  deserve 
special  mention. 

The  Goulds  Mfg.  Co.,  Seneca  Falls.  N.  Y., 
has  published  a  handsome  book  on  power 
pumps  for  every  class  of  service,  from  the  tank 
pump  in  houses  to  the  powerful  machines  for 
pulp  mills  and  mine  drainage. 

A  concrete  catechism  has  been  published  by 
T.  L.  Smith,  134  Tenth  St.,  Milwaukee,  Wis, 
which  ought  to  be  in  the  hands — or  heads^-of 
all  concrete  foremen.  It  tells  in  the  simplest 
language  what  is  essential  to  securing  a  good 
product. 

The  Ashton  Valve  Co.,  271  Franklin  St.,  Bos- 
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ton,  has  issued  a  folder  describing  a  new 
blow-off  valve.  This  has  a  split  piston  fitting 
a  cylindrical  seat.  When  screwed  down  the 
piston  is  wedged  tight  in  the  chamber,  and 
when  screwed  up  the  wedge  is  drawn  up  first 
so  as  to  allow  the  piston  to  rise  freely  out  of 
the  way  of  the  discharge. 


Personal  and  Obitnary  Notes. 


Mr.  James  A.  Omberg,  Jr.,  has  been  appointed 
city  engineer  of  Memphis,  Tenn.,  succeeding 
Mr.  A.  T.  Bell,  resigned. 

Mr.  A.  F.  Doremus,  state  engineer  of  Utah, 
and  Mr.  F.  C.  Kelsey,  former  city  engineer  of 
Salt  Lake  City,  have  formed  a  partnership, 
with  ofiSces  in  the  McCormick  Block,  Salt  Lake 
City,  for  the  construction  of  water-works  and 
irrigation  works. 

Mr.  George  W.  Blrdsall  for  32  years  with 
the  water  department  of  New  York  City  and 
for  20  years  Its  chief  engineer,  has  been  ap- 
pointed consulting  engineer  of  the  department, 
which  is  now  the  Department  of  Water  Supply, 
Gas  and  Electricity.  He  is  succeeded  as  chief 
engineer  by  Mr.  Nicholas  S.  Hill,  Jr.  Mr.  Hill 
Is  i)robably  best  known  as  engineer  for  the 
Electrical  Subway  Commission  of  Baltimore,  and 
later.  In  1897,  as  chief  engineer  of  the  Balti- 
more Water  Department.  Of  late  he  has  been 
conducting  a  private  practice. 

Mr.  J.  F.  Wallace,  past  president  of  the 
American  Society  of  Civil  Engineers,  for  many 
years  chief  engineer  of  the  Illinois  Central 
Railroad,  and  since  January,  1901,  assistant 
general  manager  of  that  road,  has  been  appoint- 
ed general  manager  with  headquarters  in 
Chicago.  Mr.  W.  J.  Harahan,  Assoc.  M.  Am. 
Soc.  C.  E.,  chief  engineer  of  the  road,  suc- 
ceeds him  as  assistant  general  manager,  and 
Mr.  H.  U.  Wallace,  superintendent  of  the  Free- 
port  division  of  the  Illinois  Central  Railroad, 
becomes  chief  engineer,  succeeding  Mr.  Hara- 
han. Mr.  J.  F.  W^allace,  who,  by  his  steady  ad- 
vancement into  executive  positions  has  fre- 
quently been  held  as  an  exponent  of  the  grow- 
ing practice  of  installing  the  engineer  into 
positions  of  business  management,  has  filled  a 
succession  of  responsible  railway  engagements 
since  1879,  when  he  was  elected  chief  engineer 
of  the  Burlington,  Monmouth  &  Illinois  Rail- 
way. Mr.  Harahan  began  his  railway  career  in 
1881  as  messenger  and  clerk  in  the  superin- 
tendent's oflBce  of  the  Louisville  &  Nashville 
Railroad,  and  in  1899  was  appointed  engineer 
of  maintenance  of  way  on  the  Chesapeake  & 
Ohio  Railroad,  from  1890  to  1892  was  in  charge 
of  structures  on  the  Baltimore  &  Ohio  South- 
western, and  in  1892  entered  the  service  of  the 
Illinois  Central  Railroad.  Mr.  H.  U.  Wallace 
entered  upon  railroad  work  in  1888,  and  be- 
gan with  the  Illinois  Central  in  1894,  serv- 
ing successively  as  assistant  engineer,  road- 
master,  assistant  superintendent  and  superin- 
tendent. 

The  following  candidates  for  the  various 
grades  of  membership  in  the  American  Society 
of  Civil  Engineers  were  announced  elected  Oc- 
tober 1.  Members:  Percy  Allan,  engineer,  Pyr- 
niont  bridge,  Sydney,  New  South  Wales,  Aus- 
tralia; G.  J.  Bell,  county  surveyor  and  bridge 
master,  Carlisle,  Eng.;  G.  H.  Binkley,  engineer 
and  manager.  Railway  Dept.,  Kohler- Bros.,  Chi- 
rapo;  George  Bowers,  city  engineer,  Loweil, 
Mass.;  F.  E.  Crane,  city  engineer,  Amsterdam, 
N.  Y.;  Harvey  Farrington,  Croton-on-Hudson, 
N.  Y.;  J.  W.  Kendrick,  city  engineer,  Birming- 
ham, Ala.;  C.  H.  Kluegel,  chief  engineer,  Oahn 
Railway  &  Land  Co.,  Honolulu,  H.  I.;  T.  H. 
Mather,  chief  engineer  for  C.  D.  Beebe,  Syra- 
cuse, N.  Y.;  F.  B.  Sanborn,  prof.  Civil  Engin- 


eering, Tufts  College,  Mass.;  F.  E.  Schall,  bridge 
engineer,  Lehigh  Valley  R.  R.,  South  Bethle- 
hem, Pa.;  G.  W.  Sublette,  city  engineer,  Minne- 
apolis, Minn.;  Fred  Thompson,  civil  engineer, 
U.  S.  N.,  Norfolk,  Va.;  C.  H.  West,  chief  en- 
gineer, Mississippi  Levee  District,  Greenvillft, 
Miss.;  R.  C.  Young,  chief  engineer,  Des  Moines, 
Iowa  Falls  &  Northern  Ry.,  Iowa  Falls,  la. 
Associate  members:  Ralph  Albree,  partner  with 
Chester  B.  Albree,  Allegheny,  Pa.;  R.  W.  Car- 
ter, assistant  engineer,  Missouri  Valley  Bridge 
&  Iron  Works,  Leavenworth,  Kan.;  A.  A.  Con- 
ger, assistant  engineer,  Michigan  Lake  Superior 
Power  Co.,  Sault  Ste.  Marie,  Mich.;  D.  T.  Corn- 
ing, assistant  engineer,  Troy  Water-Works  Ex- 
tension, Tomhannock,  N.  Y.;  W.  R.  Craig,  en- 
gineer, maintenance  of  way,  Pittsburg,  Shaw- 
mut  &  Northern  R.  R.,  St.  Marys,  Pa.;  F.  O. 
Dufour,  assistant  professor.  Civil  Engineering, 
Univ.  of  Cincinnati,  Cincinnati;  G.  H.  Fenkell, 
civil  engineer  to  Comm.  of  Water  Works,  Erie, 
Pa.;  F.  L.Ford, city  engineer,  Hartford,  Conn. ;  R. 
E.  Griswold,  assistant  general  agent.  New  Trin- 
idad Lake  Asphalt  Co.,  Port  of  Spain,  Trinidad, 
B.  W.  I.;  L.  W.  Hall,  chief  draftsman,  U.  S. 
Engineer  office,  Tuscaloosa,  Ala.;  F.  E.  Lane, 
resident  engineer,  Atlantic  Ave.  Improvement, 
Brooklyn,  N.  Y.;  N.  B.  Livermore,  private  prac- 
tice, San  Francisco;  D.  A.  MacCrea,  division 
engineer,  Choctaw,  Oklahoma  &  Gulf  R.  R., 
Guthrie,  O.  T.;  L.  H.  Mattair,  sanitary  engineer, 
Matanzas,  Cuba;  H.  F.  Nichols,  manager,  James 
Hill  &  Sons,  Adelaide,  So.  Australia;  E.  P. 
Ramsay,  assistant  engineer.  Rapid  Transit  R.  R. 
Comm.,  New  York;  C.  L.  E.  Schenk,  contracting 
engineer,  Tate,  Jones  &  Co.,  Pittsburg,  Pa.; 
W.  F.  Steffens,  with  New  York  Central  & 
Hudson  River  R.  R.,  New  York  City  ;  W.  A. 
Tyn-ell.  engineer  for  E.  P.  Maule,  Jr.,  St.  Louis, 
Mo. 


CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OP  Enoineerinq  and  Building  Suppliu. 


For  FropouU  wa  paga  xv,   xvii,  xTiil  and  xxril. 


Attention  to  Water  Gates  between  the  high 
and  low-service  gates  of  the  Brooklyn,  N.  Y., 
water-works  has  resulted  In  an  important  re- 
duction in  the  high-service  pumping.  Mr.  I. 
M.  De  Varona,  chief  engineer  of  the  depart- 
ment, refers  particularly  to  these  results  in  a 
recent  report  as  an  illustration  of  the  economy 
attainable  by  an  intelligent  study  of  water  dis- 
tribution and  a  careful  adjustment  of  the  boun- 
dary between  districts  having  supplies  under 
different  pressures. 


Traction  on  Highways  was  the  subject  of  a 
long  report  to  the  Engineering  Section  of  the 
recent  convention  of  the  British  Association. 
The  general  conclusions  are  that  the  resistance 
to  traction  comes  from  three  independent 
sources,  axle  friction,  rolling  resistance  and 
grade  resistance.  The  last  is  known  to  be  20 
pounds  per  ton  for  a  1  per  cent,  grade.  Axle 
friction  has  nothing  to  do  with  the  surface  of 
the  road,  and  varies  with  the  material  of  the 
parts  and  the  lubricant.  It  is  nearly  indepen- 
dent of  the  velocity,  but  varies  inversely  as  the 
load.  With  good  lubrication,  it  is  about  2  per 
cent,  of  the  axle  load  with  light  carriages  and 
1%  per  cent,  with  heavy  carts.  The  tractive 
force  required  to  overcome  axle  friction  is 
about  3  to  3%  pounds  per  ton  of  axle  load  for 
ordinary  wagons.  The  rolling  resistance  varies 
with  the  diameter  of  the  wheel,  the  width  of 
the  tire,  the  speed,  the  presence  or  absence  of 
springs  and  the  nature  of  the  road  surface. 
The  rolling  resistance  increases  with  the  veloc- 
ity owing  to  the  effect  of  the  shocks  or  concus- 
sions produced  by  the  irregularities  of  the  road 
surface.  It  requires  from  two  to  eight  times  as 
much  force  to  start  a  vehicle  as  to  keep  it  in 
motion  at  2  or  3  miles  an  hour.  The  committee 
credits  Prof.  I.  O.  Baker  with  furnishing  much 
valuable  experimental  data. 


WATER. 

Providence,  U.  I. — Local  press  reports  state  that  a 
12-in.  main  Is  to  be  run  throiigli  I'ark  Ave.,  replacing 
smaller  pipe  for  the  supply  of  water  to  the  western 
part  of  the  town  of  Cranston. 

Newport,  R.  I. — See  "Government  Work." 

Troy,  N.  Y. — Bids  are  wanted  Oct.  15  for  building 
1  gate  house  with  fixtures  and  appurtenances  and 
laying  appro-xlmately  120  ft.  of  20-ln.  cast-iron  pipe. 
John  Phelan,   Comr.  of  Pub.  Wks. 

Baldwins,  L.  I.,  A.  1'. — The  contract  for  construct- 
ing the  Mlllburu  pumping  plant  has  been  awarded  to 
Henry  U.  Worthlngtou  for  $51,000,  and  the  contract 
for  2  boilers  to  Kdwin  Burhorn,  of  Brooklyn,  for 
$11,400. 

Pittahwy,  I'a. — The  I'eunsylvania  Water  Co.  Is 
stated  to  have  awarded  the  contract  for  construct- 
ing a  storage  reservoir  of  6,000,000  gal.  capacity  on  a 
high  point  near  Wllmerdiug  to  the  T.  A.  Gillespie 
Co.,  Pittsburg. 

Vunajuharie,  N.  Y. — The  Kultonville  Water  Co.,  of 
Canajoharie,  has  been  Incorporated,  with  a  capital 
of  $ao,000.  Directors:  David  Gring,  Newport,  Pa.; 
Mark  E.  and  S.   S.  Johnson,  of  Canajoharie. 

Troy,  I'a. — Local  ijress  reports  state  that  the  Boro, 
Council  has  decided  to  accept  the  offer  of  the  Troy 
Water  Co.  to  sell  Its  plant  to  the  Boro.  tor  $25,000, 
with  the  reservation  ot- the  reservoir,  two  wells  near 
the  power  house,  wludmlU  and  one  line  of  pipe  of 
miuor  Importance. 

Erie,  I'a. — Tlie  Bd.  of  Water  Comrs.  is  reported  to 
have  engaged  Geo.  H.  Fenkell,  of  Detroit,  Mich.,  to 
make  surveys  for  the  extension  of  the  Intake  water 
pipe  across  the  Peninsula  and  into  the  lake  from 
where  the  city  water  supply  is  to  be  pumped. 

Washington,  I).  C. — Bids  will  be  received  by  the 
Comrs.  D.  C.  until  Oct.  18  for  furnishing  cast-iron 
specials,  as  advertised  In  The  Engineering  Record. 

Ucllae,  Qa. — Moore  &  McCrary,  Engrs,,  of  Atlanta, 
Ga.,  have  the  contract  for  furnishing  labor  and  ma- 
terial necessary  to  complete  the  water  works,  their 
bid  at  $15,000  being  the  only  one  received  Sept.  23. 

Lynetihuiy,  Va. — City  .Surveyor  .M.  11.  Garland  Is 
making  surveys  of  the  route  for  a  line  of  pipe  with 
which  it  is  proposed  to  supply  water  from  Pedlar 
Klver  In  Amherst  Co.,  by  means  ot  gravity. 

Bcrryvillv,  la. — D.  G.  Adeisberger,  of  Baltimore, 
has  prepared  plans  for  the  improvement  of  the  water 
works,  which  call  for  a  new  U0O,0O0-gal.  reservoir  at 
Mountain  Springs  and  a  new  2,500,0UO-gal.  reservoir 
on  the  west  side  of  town. 

Graham,  \'a. — Town  Uecorder  O.  A.  Metcalfe  writes 
that  the  contract  for  constructing  water  works  was 
let  Sept.  29  to  Fred.  Miusliall,  ot  Greenwood,  S.  (3., 
on  his  bid  of  $17,300,  work  to  begin  at  once.  Capac- 
ity of  plant  will  be  half  a  million  gallons  per  day. 

Lima,  O. — An  ordinance  before  the  Council  pro- 
vides for  the  Issue  of  $150,000  bonds  for  the  con- 
struction of  a  storage  reservoir. 

iipriny/ield,  III. — The  Council  has  adopted  an  ordi- 
nance providing  for  the  placing  of  water  meters  (to 
be  furnished  by  the  city)  on  ail  service  pipes  in  tne 
city,   not  later  than  Jan.  1,  1904. 

^weet  Sprinys,  Mo. — Water  and  electric  light  bonds 
to  the  amount  of  $12,000  are  reported  to  have  been 
sold. 

Webster  Oroves,  Mo. — At  the  special  election  held 
Sept.  30,  it  was  voted  to  Issue  bonds  not  to  exceed 
$50,000,  for  Installation  of  a  system  of  water  mains 
within  the  city  limits. 

Chicago,  III. — The  lowest  bid  received  for  construct- 
ing the  foundation  for  the  superstructure,  pumps  and 
intake  for  38th  St.  pumping  station  Is  stated  to  have 
been  from  John  P.  Aguew  at  $215,000. 

Colby,  Wis. — Bids  will  he  received  by  the  Mayor 
and  City  Council  until  Oct.  14  for  furnishing  ma- 
chinery, apparatus,  material  and  supplies  for  water 
works  and  electric  light  plant,  as  advertised  in  The 
Engineering  Record. 

East  Dundee,  111. — Bids  are  wanted  Oct.  21  for 
constructing  a  standpipe  and  engine  and  pump,  as 
advertised  in  The  Engineering  Record. 

Elyin,  III. — The  City  Council  has  passed  an  ordi- 
nance providing  for  the  Issue  of  $64,000  bonds  for  the 
purpose  of  changing  the  supply  of  the  water  works 
system  from  Fox  Ulver  to  artesian  wells.  Wm.  F. 
Sylia,  City  Clk. 

liirkwood.  Mo. — The  contract  for  constructing  water 
mains  Is  rejiorted  to  have  been  let  to  Geo.  Stuckey, 
for  about  $30,000. 

Orossilnle,  III. — The  contract  for  installing  !)  miles 
of  pipe  for  the  water  works  system  is  reported  to 
have  been  let  to  John  M.  Healy,  of  Chicago,  for 
$51,200. 

Howell,  Ind. — The  Town  Bd.  has  granted  a  fran- 
chise for  water  works  to  G.  H.  Williams  and  E.  J. 
Ellis,  both  of  the  Evansvllle  Gas  &  Electric  Light  Co. 
Estimated  cost  of  plant  to  be  Installed,  $32,000. 

Armada.  Mich. — Bonds  to  the  amount  of  $4,000  have 
been  voted  for  water  works. 

Pes  Moines.  la. — Local  press  reports  state  that  the 
Des  Moines  Water  Co.  will  lay  8  miles  of  new  mains 
this  fall. 

Slater,  la. — Bids  are  wanted  Oct.  10  for  drilling  and 
completing  a  well. 
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Mt.  Clemens,  Mich. — Dids  are  wanted  Oct.  17  (or  a 
3,000,000-gal.  pumping  engine.  Henry  C.  Benton, 
City   Clk. 

tit.  Luuis,  Mo. — Bids  are  wanted  Oct.  11  for  a 
higli  pressure  system  of  water  pipes  for  fire  protec- 
tion at  tlie  Worid's  Fair,  as  adverti.sed  in  Tlie  En- 
gineering Itecord. 

Abinytloii,  III. — Hydraulic  Engr.  Geo.  Cadogan  Mor- 
gan, Koyal  Insurance  Bldg.,  Chicago,  111.,  writes 
that  water  worlcs  contracts  (bids  opened  Sept.  23) 
have  bei-u  awarded  as  follows:  To  Stilwell-Ulerce  & 
Smith-Vnile  Co.,  Chicago,  deep  pumping  engiue  and 
cylinder,  $770;  to  Washington  Steam  Boiler  Wks., 
Chicago,  steel  work  of  water  tower,  $1,496;  to  J.  A. 
Jdilier  &  Bro.,  Chicago,  cornice,  etc.,  for  $156;  to 
Jones  &  Laughlin,  Chicago,  eye  beams,  for  $48.50; 
all  other  materials  in  detail  and  masonry  and  brick 
work  by  local  contractors;  the  boiler  and  heater  bids 
under  advisement.  About  5  miles  of  water  mains  to 
be  let  late  this  fall  or  early  in  the  winter. 

Tryon,  Okla.  Ter. — The  Tryon  Townsite  &  Water 
Co.,  of  Tryon,  has  been  granted  a  charter  for  live 
years,  with  a  capital  stock  of  $2,500.  The  incor- 
porators are:  A.  M.  Jines,  of  Ochiltree,  Tex.;  R.  B. 
Queen,  of  Guymon;  H.  L.  Huber,  and  others,  of 
'I'ryon. 

Quannh.  Tex. — Local  press  reports  state  that  water 
works  bonds  have  been  voted  and  a  system  is  about 
to  be  constructed. 

Marshdn.  Tex. — The  City  Council  has  passed  an 
ordinance  authorizing  the  issue  of  $15,000  bonds  for 
the  betterment  of  the  water  works. 

Uueydun.  ha.  -Local  press  reports  state  that  the 
Comrs.  of  Gueydan  Drainage  Dist.  have  accepted  the 
report  of  Bngr.  Arseue  Perrllliat.  locating  all  main 
canals  and  branches.  The  canals  will  be  about  25 
miles  long,  and  from  25  to  40  ft.  wide  at  the  bottom, 
with  a  depth  of  from  2  to  4Vj  ft.  It  is  stated  that 
bids  for  said  work  wi:i  be  received  until  Nov.  4,  the 
work  to  consist  of  about  500,000  cu.  yds.  of  mud 
free  from- stumps,  and  about  43,000  cu.  yds.  to  be 
done  with  dredge  or  scrapers. 

mUixi.  MiHs. — i;ngrs.  Kirkpatrick  &  Johnson,  of  Jack- 
s(in.  Mls.s..  write  that  contracts  for  furnishing  pipe,  etc.. 
(bids  opened  Sept.  16)  have  been  awarded  as  follows: 
7  miles  of  8  to  4-ln.  cast-iron  pipe  to  U.  S.  Cast-Iron 
Pipe  &  Fdy.  Co.,  Chattanooga,  at  $32  to  $34  per  ton; 
hydrants  and  valves  to  R.  D.  Wood  &  Co.,  Philadel- 
phia; pipe  laying  to  Thos.  Wagner,  of  Mobile,  Ala., 
at  11  cts.,  12  cts.  and  13V4  cts.,  respectively,  for  4,  6 
and  8-in.  pipe;  connecting  service  pipes,  to  Martin 
Haas,  Biloxl,  at  $2.35  each.  . 

Ilihnna.  Misg. — The  Consumers'  Light  &  Water  Co  . 
of  Belzona.  has  been  incorporated  with  a  capital  of 
$100,000.  Incorporators:  Stephen  Castieman,  Jonas 
H.  Levy  and  Sam  Hyman. 

Iliauviont,  Tex. — The  Iowa  Irrigation  Co.,  of  Beau 
mont,  has  been  Incorporated,  with  a  capital  of  $200,- 
000.  Purpose,  to  construct,  maintain  and  operate 
dams,  reservoirs,  lakes,  wells,  canals,  ditches,-  flumes, 
feeders,  laterals,  sluices  and  other  necessary  appur- 
tenances for  the  purpose  of  Irrigation,  navigation, 
mining,  milling,  stock  raising  and  city  water  works, 
in  the  Counties  of  Newton,  Jasper  and  Orange.  In- 
corporated by  C.  P.  Bratuober,  of  Waterloo,  la.;  W. 
A.  Dugane,  of  Cedar  Falls;  II.  W.  Potter,  of  Beau- 
mont,  and  others. 

Moniiinlriwn,  Ky. — The  contract  tor  putting  in  a 
water  works  plant  for  this  city  is  reported  to  have 
been  awarded  to  the  .Howe  Engine  Co.,  of  Indian- 
apolis, for  $9,000. 

Krarey.  .\rk. — Owen  Ford,  of  St.  Louis.  Mo.,  is  re 
ported  to  have  prepared  estimates  for  a  water  sys- 
tem: the  Issue  of  bonds  for  said  improvement  Is 
under  consideration. 

Dinmnnd.  La. — The  Doullut  Canal  Co.  has  been 
chartered  with  a  capital  of  $40,000. 

Ilunean.  Iml.  Ter. — The  City  Council  Is  stated  to 
have  granted  to  Mr.  Daube  a  franchise  to  put  in 
water  works. 

Ilotmidti.  Tex.  -The  City  Council  has  adopted  a 
resolution  -notifying  the  Houston  Water  Co.  tnat  at 
the  expiration  of  its  present  franchise  Nov.,  1903, 
there  would  be  no  renewal  and  asking  it  to  fix  a 
price  on  the  property  to  the  city;  the  resolution  pro- 
vides that  in  case  the  company  does  not  comply  with 
the  demand  to  fix  a  reasonable  price  the  city  is  to 
proceed  with  the  building  of  a  new  plant. 

Eltna,  Wanh. — This  city  has,  decided  to  sink  an 
artesian  well  to  a  depth  of  500  ft.  for  the  purpose 
of  Increasing  the  city  water  supply.  F.  E.  Tompkins, 
City  Clk. 

Han  Fcdro,  Cal. — The  Bd.  of  City  Trus.  has  author- 
ized City  Attorney  Karr  to  confer  with  the  officers 
of  the  Seaside  Water  Co.  and  formulate  a  franchise 
for  furnishing  water  and  lights  that  will  meet  the 
requirements  of  the  city  and  be  satisfactory  to  both 
parties. 

San  Jlcrnardino,  Cal. — Clt.v  Engr.  Rasor  has  sub- 
mitted to  the  Bd.  of  City  Trustees  the  following  esti- 
mates of  the  cost  of  acquiring  possession  of  and  com- 
pleting a  municipal  water  system:  Cost  of  Hubbard 
water  and  laying  pipe  line  from  Lord  gate  to  reser- 
voir, $67,000;  new  10-in.  main,  from  reservoir  to  city, 
enlarging  reservoir  and  complete  piping  of  the  city, 
$0.'),8:i2;  high-grade  pumping  plant  and  3  deep  wells 
on  "ant  hill"  tract,  including  twenty-two  acres  of 
land  and  piping,  supplementary  supply  to  connect 
with  city  system,  $67,112;  cost  of  same  plant  on  Bald- 
ridge  tract,  including  purchase  of  five  acres  of  land, 
$05,801;  total  cost  of  water  system,  using  "ant  hill" 
plan  as  the  supplementary  supply,  $229,944;  total  cost 
of  water  system,  using  Baidrldge  plan,  as  the  sup- 
plementary  supply,    $228,633. 

MeeteetHe,  Wyo. — A  vote  will  he  taken  on  the  propo- 
sition to  issue  $17,000  bonds  for  the  Improvement  and 
enlargement  of  the  city  water  system. 

Toledo,  Ore. — The  Toledo  Water  &  Electric  Light 
Co.,  of  Toledo,  has  been  incorporated  with  a  capital 
stock  of  $10,000;  incorporators,  Thos.  Leese,  Wm.  S. 
Carth  and  B.  F.  Jones. 

Mancot,  Colo. — Local  press  reports  state  that  it  Is 
proposed  to  put  In  a  municipal  system  of  water 
works. 


Ueheque,  Colo. — The  question  of  constructing  a  sys- 
tem of  water  works  Is  under  consideration. 

Abitdeen,  Wa^li. — J.  L.  Stannard.  of  Seattle,  is 
said  to  have  been  engaged  to  advise  the  city  authori- 
ties concerning  water  system  Improvements. 

La  .Junta,  (olo. — According  to  local  press  reports 
farmers  along  the  line  of  the  Otero  Canal  have  voted 
to  bond  the  ditch  for  $300,000.  The  city  of  La  Junta 
will  contribute  $100,000,  making  in  all  $400,000  to  be 
used  in  the  purchase  of  water  rights  and  the  con- 
struction of  a  reservoir. 

sterling,  Colo. — Preliminary  surveys  are  stated  to 
have  been  made  for  the  proposed  gravity  pressure 
water  system  to  be  built  for  this  city  at  a  probable 
cost  of  about  $50,0<JO.  Water  to  be  brought  from 
Sprlngdale,  5  or  6  miles  from  the  city. 

miver  City,  N,  Mex. — J.  A.  Harlan  Is  reported  to 
have  submitted  to  the  city  officials  plans  for  the  con- 
structlou  of  a  breakwater  dam  for  the  prevention  of 
floods.      Estimated  cost,  $17,000. 

Los  Angeles,  Cal. — Local  press  reports  state  that 
the  Bd.  of  Water  Comrs.  recently  awarded  contracts, 
amounting  to  over  $150,000,  as  follows:  To  U.  S.  Cast 
Iron  I'ipe  &  Fdy.  Co.,  3,200  tons  of  4  to  30-ln.  pipe 
at  $38.75  per  ton;  to  Lacy  Mfg.  Co.,  Los  Angeles, 
6,150  ft.  of  30-in.  sheet-steel  pipe,  at  $3.38  per  ft. 

Wilbur,  M'ukIi. — l;ids  will  he  received  until  Oct.  15 
by  Julius  Lyse,  Chmn.  Water  Wks.  Com.,  for  fur- 
nishing about  7,200  ft.  of  4  to  10-ln.  pipe,  gates, 
valves  and  litti-ngs.  Bids  will  be  received  on  steel  lap 
welded  cwaverse  joint,  asphalted  pipe,  and  on  wooden 
stave  galvanized  bound  asphalt  pipe.  H.  S.  Bassett, 
Mayor. 

Columbus,  Neb. — I*ri;ss  reports  state  that  the  Ne- 
braska Central  Irrigation  Co.  has  completed  arrange- 
ments for  the  construction  of  a  power  and  irrigation 
canal,  to  divert  the  water  of  the  Loup  River  from  a 
point  near  West  Point  through  the  canal  to  an  im- 
mense storage  reservoir,  near  this  city.  From  the 
reservoir  the  water  will  have  a  fall  of  91  ft.,  with 
an  outlet  into  Platte  River,  a-nd  besides  furnishing 
20,000  H.-P.  will  also  irrigate  several  thousand  acres 
of  land.  H.  E.  Babcock,  Pres.  Estimated  cost, 
$3,000,000. 

Scdro-Woolley,  Wash. — II.  R.  Lamb,  of  the  Skagit 
Improvement  Co.,  writes  that  water  works  are  to  be 
constructed  by  said  Co.  W.  It.  Morgan,  Engr.  In 
Charge. 

Hpringfleld,  Hi.  D. — Press,  reports  state  that  the 
Council  proposes  to  sink  a  new  artesian  well.     Cost, 

.•!;2,500. 

Highmore,  >S'.  D. — It  is  stated  that  steps  are  being 
taken  to  issue  bonds  for  sinking  an  artesian  well. 

.\leester,  ti.  D. — Water  bonds  to  the  amount  of 
$3,750  are  reported  to  have  been  voted. 

I'arker,  .S.  U. — Press  reports  state  that  a  system  of 
water  works  is  to  be  constructed. 

Jiaton,  N.  Mex. — Local  press  reports  state  that  the 
Raton  Water  Works  Co.  has  decided  to  construct  an 
additional  reservoir  in  Sugarite  Canon,  and  to  extend 
its  works  at  a  total  cost  of  $75,000.  C.  N.  Priddy, 
of  Leadville.  Colo.,  is  one  of  the  stockholders  of  the 
Co.  and  A.  L.  Hobbs  is  Supt. 

(lolittn,  Colo. — The  following  bids  are  stated  to  have 
been  received  by  the  City  Council  for  the  construc- 
tion of  water  works:  Mr.  Linder,  of  Golden,  $117,000; 
Holme  &  Allen,  Denver,  $114,000,  and  R.  P.  Mc- 
Donald, Denver,  $97,000. 

Sheridan,  Wyo. — The  lowest  bid  recently  received 
for  the  extension  of  Shoshone  Canal,  8  miles,  was 
from  T.  F.  FraSure,  of  Garland,  at  65  cts.  a  cu.  yd. 
for  solid  rock,  40  cts.  for  loose  rock,  25  cts.  for 
gravel  and  10  cts.  for  earth;  total,  about  $18,000. 

Cucamonga,  Cal. — Articles  of  incorporation  of  the 
Old  Settlers'  Water  Co.,  of  Cucamonga,  were  filed  re- 
cently. Capital  stock,  $33,840.  Directors:  D.  R.  Kil- 
bourne,  W.  J.  Kincaid,  Thos.  Farm  and  others,  of 
Cucamonga. 

Morgan  I  tah. — Local  press  reports  state  that 
Weber,  Davis,  Morgan  and  Summit  Counties  pro- 
pose to  construct  a  reservoir  in  which  to  store  water 
for  irrigating;  the  dam,  which  it  Is  proposed  to  build, 
will  be  about  60  ft.  high  and  3/5  of  a  mile  long. 
Estimated  cost  of  reservoir  about  $500,000. 

Sacramento,  Cal. — The  Bd.  of  City  Trustees  has 
adopted  the  ordinance  providing  for  the  Issue  of 
$150,000  bo-nds  for  water  mains. 

Whitney.  Idaho. — Articles  of  incorporation  have 
been  filed  by  the  Whitney  Reservoir  &  Ditch  Co. 
Capital,  $5,000.  Directors:  Jos.  Moser,  Jas.  Cutler 
and  others,  of  Whitney. 


Cedar  City,  Ltah. — The  City  Council  la  reported  to 
have  voted  In  favor  of  bonding  the  city  for  the  con- 
struction of  a  system   of  water  works. 

I'uillii,  (  olo.  The  Tins,  of  the  .North  Side  Water 
Works  are  reported  to  have  let  the  contract  (or  a 
horizontal  compound  high  duty  pumplng^engine,  ca- 
pacity 10,000,000  gal.  every  24  hours,  to  Holme  &  Al- 
len,  of  Denver,  for  $41,000. 

Wiimipeg,  Man. — RuiloI|ili  Hcring,  of  New  York 
Clly,  In  a  recent  report  on  the  question  of  Increasing 
the  clly  water  supply,  recommends  the  plan  which 
provides  for  the  sinking  of  another  well  about  100  or 
200  ft.  from  the  present  well,  from  which  a  lateral 
drift  or  gallery  is  driven  in  the  rock  for  a  distance 
ot  about  200  ft.      Estimated  cost,  $15,130. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

lloston.  Muss. — Bids  will  be  received  by  Jas.  Dono- 
van, Supt.  of  Streets,  until  Oct.  8,  for  cooatructing 
sewerage  works  in  Aldrich  St.,  also  until  Oct.  10  for 
constructing  sewerage  works  in  Florida  St. 

Hartford,  Conn. — Local  press  reports  state  that  bids 
will  i)e  received  Oct.  13  by  the  City  Engr.  for  widen- 
ing the  canal  below  the  Franklin  Ave.  sewer  and 
arching  same  as  recommended  by  him. 

Salem,  Mass. — In  a  communication  to  the  Council 
-Mayor  Hurley  urges  the  passage  of  the  $50,000  South 
Salem  sewerage  order. 

Dleic  Castle,  Pa. — The  City  Engr.  has  been  directed 
to  prepare  plans  for  a  lateral  sewer  system  (or  the 
north  end  or  the  7th  Ward. 

Seneca  Falls,  A'.  Y. — The  Municipal  Bd.  has  re- 
ceived maps  or  the  village  from  Allen  &  Farrlng- 
ton,  of  Syracuse,  who  established  grades  for  sewers, 
pavements  and  sidewalks.  The  maps  show  14  miles  o( 
sewers  necessary  for  the  complete  system,  the  con- 
structiou  of  which  it  is  estimated  will  cost  $68,000. 

Baltimore,  Md. — .Major  Venable's  sewer  ordinance, 
which  nas  been  referred  to  the  Com.  on  Sewerage, 
provides  for  the  appointment  or  an  engineer  to  pre- 
pare and  report  to  the  City  Council  a  plan  for  a 
general  sewerage  system  for  the  city,  appropriating 
*2.i,000  tor  expenses. 

Syracuse,  N.  Y. — The  Common  Council  has  received 
from  City  Engr.  Schnauber  an  estimate  of  $17,500 
for  cost  of  the  proposed  improvement  of  Harbor  Brook 
for  drainage  purposes. 

Newark,  N.  J. — Bids  are  wanted  Oct.  10  for  build- 
ing Section  6  Millburn-Summlt  division  of  the  joint 
outlet  sewer,  as  advertised  In  The  Engineering 
Itecord. 

Wasliimjton,  Pa. — An  ordinance  has  been  passed 
providing  for  the  construction  of  a  sewer  on  Jeliersou 
Ave.     F.   H.  Judson,   Ch.   Burgess. 

Heading,  Pa. — The  Council  has  passed  an  ordinance 
authorizing  the  Bd.  of  Pub.  Wks.  to  construct  a  20- 
lu.  storm  water  sewer  on  Walnut  St.  from  12th  to 
14th   Sts. 

Wojihiugton,  D.  C. — Bids  will  be  received  by  the 
Comrs.  D.  C.  until  Oct.  18  for  furnishing  and  erecting 
ready  for  use  the  pumping  machinery,  boilers  and 
auxUlarics  required  to  equip  a  sewage  pumping  plant 
at  the  Induslrial  Home  .School  in  the  Dist.  of  Co- 
lumbia.    John  Biddle,  Conir.  D.  C. 

Ytmkcis.  N.  Y. — Local  press  reports  state  that  bids 
will  be  opened  by  the  Common  Council  on  Oct.  13 
for  a  relief  sewer  in  McLean  Ave.  a-nd  Van  Cortlandt 
Park  Ave.  to  Post  St.  Resolutions  are  under  con- 
sideration for  the  construction  of  several  other 
sewers. 

liayonne,  N.  J. — It  is  stated  that  bids  are  wanted 
Oct.  7  for  constructing  sewers  In  Ave.  C,  IGth,  Ever- 
green and  West  9th  Sts.     Everett  Smith,  City  Engr. 

.\rdmore,  Pa. — The  Com.  of  the  Lower  .Merlon  Town- 
ship Comrs.,  to  whom  was  referred  by  a  vote  of  the 
people  the  matter  of  borrowing  $350,000  for  the  con- 
struction of  a  sewer  system  and  the  purchase  of  prop- 
erty and  erection  of  municipal  buildings,  has  agreed 
to  recommend  to  the  Comn.  that  the  proposed  loan  be 
reduced  to  $250,000.  the  municipal  building  proposi- 
tion being  abandoned  temporarily. 

Kingston,  N.  Y. — According  to  local  press  reports 
the  contract  Is  about  to  be  let  for  the  construction 
of  a  sanitary  sewer  through  E.  O'Reilly  St.,  Jansen 
Ave.  and  Prince  St. 

Philadelphia,  Pa. — Bids  are  wanted  Oct.  7  (or  con- 
structing main  and  branch  sewers.  Cost,  according 
to  local  press  reports,  to  be  about  $500,000,  of  which 
$425,000  will  be  expended  for  7  main  sewers.  Wm. 
C.  Haddock,  Dir.  Dept.  of  Pub.  Wks.,  Bureau  of 
Surveys. 


Newark,  N.  J. — The  following  bids  were  opened  Sept.    25    for 
Divisions  of  the  West  Branch  of  Joint  Outlet  Sewer.     Alexander 


building   Section   4,    Second    and   Third 
Potter,  New   York  City,  Ch.   Engr. 


Ite.iis  and  Quantities. 


_->> 


24-in.  pipe  sewer,  0 — 6  ft.  deep,  3,215  (t. . .  .  $2.00 
24-in.  pipe  sewer,  6 — 10  (t.  deep,  6,990  (t...  2.40 
24-ln.  pipe  sewer,  10 — 14  ft.  deep.  1.390  ft.  .  2.90 
24  In.  pipe  sewer,  14 — 18  ft.  deep,  870  ft.  . .  .  3.25 
24  in.  pipe  sewer,  18—22  ft.  deep.  50  ft.  .  .  .  3.50 
24  in.  C.  I.  pipe,  200  p.  (t.,  0-6  deep.  396  (t.       6.00 

22  In.  pipe  sewer,  0—6  ft.  deep,  2,310  (t 2.00 

22-ln.  pipe  sewer,  6—10  ft.  deep,  1,470  ft. .  .  2.50 
22-ln.  pipe  sewer.  10 — 14  ft.  deep.  530  ft.  . .  .        2.70 

Manholes.   10  ft.  deep  or  less.  44 34.00 

Manholes,    10 — 15   ft.   deep,   27    ft 4.00 

Manholes,  15 — 20  ft.  deep,    2  ft 4.00 

Sheeting,   .30   M.  ft 2o.00 

Itock  excavation,   1.000  cu.  yds .95 

Extra  concrete.  50  cu.  yds 8.00 

Extra  brick  work.  50  cu.   yds 8.00 

22-in.    pipe    branches.    20 2.50 

24-ln.    pipe    branches.    50 3.00 

Asphalt  Joints  on  22-ln.  pipe.  600 25 

Asphalt  joints  on   241n.  pipe,  1,000 25 

Gin.  tile  drain,    1,000  ft 50 

Totals    $47,553 


?S 

a 

$2.10 
2.35 
2.80 
3.80 
5.00 
8.00 
2.00 
2.30 
2.50 

35.00 
4.00 
4.00 

20.00 
1.00 
8.00 

12.00 

4.50 

5.00 

.20 

.30 

.45 

$48,586 


■   0) 

$2.36 

2.51 

2.96 

3.46 

3.96 

5.25 

211 

2.41 

2.81 

40.00 

5.00 

8.50 

22.00 

.50 

10.00 

12.00 

3.00 

3.50 

.15 

.20 

82 

$49,957 


t-. 

s 

OS 

00^ 


$2.15 

2.73 

2.90 

3.65 

4.63 

7.00 

2.00 

2.50 

2.75 

35.00 

5.00 

5.00 

10.00 

.25 

10.00 

12.00 

2.10 

2.50 

.20 

.20 

.60 

$50,171 


■a? 


$2.20 
2.50 
2.60 
3.00 
3.25 
5.00 
2.10 
2.30 
2.60 

35.00 
5.00 
6.00 

35.00 
3.00 

10.00 

10.00 

3.50 

4.00 

.15 

.15 

.60 

$50,370 


2  t» 
91  a 

-I 

$2.20 
2.60 
3.60 
4.10 
4.80 
5.00 
1.75 
2.25 
3.50 

30.00 
2.00 
3.00 

30.00 

1.50 

9.00 

9.00 

3.00 

4.00 

.20 

.20 

.60 

$51,003 


t^ 

■Ooo 

s 

$2.25 

2.75 

3.50 

4.75 

5.00 

6.50 

2.25 

2.50 

4.00 

35.00 

3.25 

4.00 

25.00 

.50 

8.00 

13.00 

2.50 

2.75 

.10 

.15 

.20 

$53,804 


$2.95 
3.30 
3.60 
3.75 
4.00 
6.00 
2.70 
2.90 
3.20 

40.00 
6.00 

10.00 

25.00 

5.00 

7.00 

8.00 

5.00 

7.00 

.20 

.20 

.SO 

$65,302 
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York.  Pa. — The  proposition  to  Increase  the  city's 
indebtedness  $400,000  for  the  construction  of  a  sani- 
tary sewerage  system  is  now  being  considered  by  the 
taxpayers. 

La  Grange,  Oa. — ^The  contract  for  constructing 
4!>.3t>fi  ft.  of  6  to  ISIn.  pipe  sewers,  with  !i(j  man- 
lioles  and  IS  flush  tanks  lias  l>een  awarded  to  Moore 
&  Mrt'rary.  .\tlanta.  Oa..  for  *l'l,i;»>. 

.IHiVmrr.  «*.  —  It  is  slated  that  bids  are  wante<l  del. 
i:t  for  $110,000  sanitary   sewer  bonds.    . 

(liraril.  O. —  it  Is  siate<l  that  bids  are  wante<l  Oct. 
1^>  for  survey,  iMaus  and  spei'illcatlons  for  a  sewer 
KTStein  in  tills  Tillage.  K.  K.  Hauser,  Coriioratlon 
Clk. 

lula,  Kan. — It  Is  atated  that  bids  are  wanted  Oct. 
10  for  constructing  .sewer  outlet,  septic  basins,  mains 
and  laterals  for  Sewer  Ulst.  >o.  1.  J.  H.  Harris, 
City  Kngr. 

Cana  hair,  J/JttH. — Itids  will  l>e  received  by  W.  S. 
t'obb.  Village  Itecorder,  until  Oct.  15  for  constructing 
a  sewer  system  in  this  village. 

(  imiHHnfi.  (>. — HIds  will  Ih?  received  by  the  Bd.  of 
Pub.  Service  until  Oct.  "JS  for  improving  a  portion 
of  Linwuoil  Ave.,  by  constructlug  a  trunk  sewer  and 
drains.      tie«>.   F.  Holmes,  t'Ik. 

The  ltd.  of  l^iblic  Service  has  adopte<l  siieciftca- 
lioni'  for  a  trunk  sewer  in  Kieder  St..  I.isfon  .\ve. 
and   Portland  St.      Kslinialcd  cost.  ^.Hi.TK!. 

.s'/'ri'i>!//f>  M.  III. — The  Council  has  pa.ssed  an  ordi- 
nance providing  for  an  l.S-in.  iti|)e  sewer  in  I'asrteld  St. 

To/ci/o.  O. — Bids  are  wanted  Oct.  :;o  fur  furnish- 
ing m.<terlai  and  constructing  S  and  In  in.  circular 
pipe  se*ers  in  |>orlions  of  2  streets,  ('has.  II.  Nauts. 
City  Cik. 

Marion,  /ml.  Ilids  are  wanted  Oct.  21  for  con- 
structing a  sanitary  sewer.     C.  U.  Kobbins.  City  Clk. 

KrnioH.  O. — Illds  are  wanted  Oct.  22  for  $11,000 
sewer  iHinds.     John   1'.  I>ougan.  City  Clk. 

Tomah.  Witt. — Prtsa  reports  state  that  surveys  are 
Iteing  made  for  a  sewer  system. 

1  incfiinc«.  /n</. — Bids  will  l)e  received  by  the  Com 
n;on  Conncll  until  Oct.  27  for  constructing  .">th  and 
Church  St.  sewer.  Broadway  and  St.  Clair  St.  sewers. 
Thos.  Robertson.  City  Cik. 

SI.  Jottrtth,  .1/0. — Ordinances  have  l>een  introduced  in 
ihe  Municipal  .\RKeinltly  ftir  the  construction  of  live 
sewers  in   Hist.  7H. 


I'nntiiir,  .Mifli. — The  City  Engr.  has  lieen  instructed 
to  report  on  the  cost  of  constructing  a  girder  and 
cement   bridge. 

I'rkin.  III. — Ijocal  press  reports  state  tliat  the  cili- 
zeiis  of  Mackinaw  Township  will  vote  upon  the  build- 
ing of  a  $.">,tXX)  bridge  across  Mackinaw  Itlver. 

KliZfihrthtotrn.  O. — Local  press  reports  state  that 
the  following  bids  were  opened  by  the  Co.  Comrs., 
Sept.  24,  for  constructing  the  superstructure  of  the 
Klizalietbtown  bridge;  Kiiglneer's  estimate,  .fll.'i.OiH): 
Beiiefoiiiaiiie  Bridge  Co.,  Bellefontaiiie,  *l'2)(..->70; 
Massiilon  Bridge  Co.,  .Masslllou,  1$11-1,!>00;  King  Bridge 
Co..  Cleveland,  $121. (MKt;  Champion  Bridge  Co.,  Wil- 
miugion,  ().,  $H0,l(i2;  Varietv  Iron  Wks.,  Clevelaiiil, 
Si:«,:i(il;  Huston  A:  Cleveland  (2  bids),  $112,(i0ii  mid 
$ll(i.(KHi:  Brackett  Bridge  Co.,  Cinclnn.ili  Ci  bids), 
$U),"i,(HKt,  $l(kS,500  and  $lH,tKX>. 

Marion.  Intl. — It  is  slated  that  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis  K.  K.  and  the  Toledo, 
St.  Louis  &  Western  It.  It.  Companies  are  liavlng 
plans  prepared  for  a  JIIKI.IKMI  bridge  which  the  said 
roads  propose  buii<iing  between  Marlon  and  North 
Marlon. 

Dunrillr.  III. — City  Kngr.  \V.  II.  .Martin  writes  that 
tile  construction  of  a  bridge  over  the  Nortli  Fork  of 
Vermilion  Ulvcr  is  contemplated.  Estimated  cost, 
$10,0(10. 

ChrrlaiKl.  O. — Bids  will  be  received  by  the  Bd.  of 
(_'o.  Comrs.  until  Oct.  1")  for  constructing  a  culvert  on 
Ihe  North  Bidge  Uoad  in  Dover  Township  and  a  cul- 
vert on  IMlle  Boail,  Nnulnghain.     Julius  C.  Uorn,  Clk. 

Miiriixrillr.  Kiiii. —  Bids  will  be  received  by  the  Bii. 
of  Co.  C(mirs.  until  Oct.  9  for  constructing  several 
steel  bridges,  the  largest  to  be  100  ft.  long.  John 
Montgomery,    Co.   Cik. 

.vpiiiccr.  Iiiil. — Bids  are  wanted  Oct.  18  for  con- 
structing a  bridge  across  White  Uiver,  between  Owen 
and  Clarion  Counties.     Address  Co.  Aud.,  Spencer. 

Suutiiiro.  ll'w. — Bids  are  wanted  Oct.  8  for  con- 
structing a  steel  bridge  with  stone  abutments  across 
Big  Siiamico  Uiver,  in  this  city.  Address  Co.  Cik., 
Oreen  Bay. 

t^outli  litiifl.  hid. — Local  press  reports  state  that 
the  Klkhart,  South  Bend  &  Chicago  By.  Co.  has  made 
a  proposition  to  the  city  to  construct  a  $45,0(K)  bridge 
across  St.  Joseph  Blver  at  Colfax  Ave.,  or,  to  con- 
tribute .$4r),0(X»  toward  a  structure  which  the  clt.v  may 
buthl  at  said  avenue,  provided  a  franchise  to  coii- 
siruct,  maintain  and  operate  a  street  railway  in  the 
city   is  granted  to  llie  said   company. 


Kalamazoo.    Mirh. — Bids    for    the    construction     of  sit)rni  sewers  were  opened  Sept.  2:t  as  follows  (all  bids 
Injected)  : 

Portland  cement  concrete.  Fxcavatlon. 


Bidders. 


Geo.  Hickman,   Kalamazoo 

A.  B.  Lutin.  (.irand  Uapids 

B.  K.  I{i>e,  Kalamazoo 

^'heeler   &    I'itkin,    Kalamazoo. 


'g 

e 

>* 
$2.80 

a.2r 

2.05 

2.8a 


$2.65 
2.90 
2.50 
2.70 


$2.50 
2.75 
2  35 
2.51 


to 

$2.25 

2.50 

2.10 

2.29 


1» 
P 

$.70 
.40 

.78 
.70 


$1.00 

.(SO 

1 .05 

l.Uo 


$1.20 

.75 

1.85 

1.18 


.$2.40 

.95 

2.,-.8 

2.37 


$55  $19,524 

20  1 0.659 

53  18.943 

59  19.621 


UirmiRyham,   .\la. — The    Bd".   of    Aldermen   has   con- 
firmed   the  ordinance   providing   for   storm   sewers   on 
Southside.    beginning   at    19th    St.    and   Alley   F ;   estl 
mated  cost,  $45,00O. 

\atthriltf,  Trnn. — See  "Paving  and  itoadmaking." 

MaryKvillv.  Col. — At  a  recent  citizens'  meeting  a 
resolution  was  passed  requesting  the  City  Council  to 
employ  an  engineer  to  make  a  report  with  regard  to 
Ihe  sanitary  condition  of  the  city  and  to  report  on 
the  disposal  of  all  sewage. 

ttan  t'raneixco,  t'al. — The  Bd.  of  Superv.  has  passed 
an  ordinance  directing  the  reconstruction  and  com- 
pletion of  the  6th  St.  sewer  at  a  cost  of  $50,250. 

BRIDGES. 

Center  llMtland.  Yt. — .\t  a  town  meeting  held  Sept. 
22  the  residents  of  Rutland  refused  to  contribute  40% 
of  the  cost  of  constructing  a  street  railway  bridge 
across  Otter  Creek  at  Center  Butla'Dd.  A  corre- 
spondent writes  that  it  is  likely  that  the  Uutland  St. 
Ky.  Co.  will  construct  an  independent  steel  bridge. 
Address  I>avid  Fox,  Jr.,  Oen.  Mgr.  of  By.  Co.,  Kut- 
land,    Vt. 

Springfield,  Ua»». — The  increase  of  the  accommoda- 
tions of  the  present  bridge  or  the  building  of  an 
entire  new  structure  across  the  Boston  &  Maine 
tracks  at  Plalntied  St.,  Is  being  considered. 

Kllzabrth,  X.  </.— The  building  of  a  steel  bridge 
across  Elizabeth  River  at  Prince  St.  Is  being  con- 
sidered. 

.Vfir  I'orlr,  .V.  1'. — Comr.  Knstis,  of  the  Bronx  Parks, 
lias  wcured  from  the  Bd.  of  Estimates  an  appropria- 
tion of  $350,000  with  which  to  couBtrnct  a  bridge  in 
place  of  the  Pelham  Bay  gtmcturc. 


the 


Itotrninfftotrn.  Pa. — The  Co.  Comrs.  haTe  granted 
ine  West  Chester  St.  By.  Co.  permission  to  construct 
a  bridge  on  Lancaster  turnpike,  in  Downington.  W. 
A.  MacDonald,  Secy.  Ry.  Co.,  West  Chester,  I'a. 

iMnriVr,  /'«.  —  It  is  stated  that  the  Delaware,  La<k 
awasna  &  Western  R.  R.  Co.  Is  to  build  a  single 
■pmn.  steel  truss  bridge  across  Mahoning  Creek,  in 
this  city.      W.  K.  McFarlin,  Ch.  Rngr.,  Hoboken,  N.J. 

Mlllhall,  /'«.  -  ICngineers  are  reported  to  lie  survey- 
ing for  a  3  span  iron  bridge,  which  is  to  l)e  built 
across   Fishing   Creek. 

Nt.  .lonrph.  Mo. — Press  reports  state  that  an  agree- 
ment has  be<ii  reached  between  the  Grand  Island  & 
Kock  Isiaiiil  It.  R.  Cos..  whereby  a  $400,000  bridge 
Is  to  be  built  across  .Missouri  River  at  St.  Joseph. 
It  la  stated  that  bids  will  be  asked  in  the  near  fu- 
ture. 

hanrllU,  III. — John  Beard  Is  reported  to  have  se- 
cured the  coiitrn<'t  to  eonstrnct  a  bridge  across  Ver- 
million River  at  Jenkins  Ford,  in  (Jeorgetown  Town- 
ship,  for  $12.«C.. 


Jiankiikn:  111.— The  Ind.,  111.  &  la.  B.  B.  Co.  will 
build  a  plate  girder  bridge  over  the  Kankakee  at  this 
place.  Estimated  cost,  $40,0(X),  Contract  for  tlie 
piers  and  abutments  has  been  awarded  to  the  .Mc- 
Laughlin Const,  Co.,  of  Kankakee,  for  about  $l,"i,(HHl. 

.s■^  CliiirhK.  Mo. — Bids  will  be  received  until  Oct.  1(1 
by  Carr  iCdwards,  Co,  Surv.,  for  building  several 
small  st<'el  bridges  and  for  repairing  several  other 
small   bridges. 

Chattanoofitt,  'Venn. —  Press  reports  state  that  the 
otiicials  of  tlie  Knoxvllle  &  Augusta  R.  R.  Intend  con- 
structing a  steel  viaduct  across  Tennessee  River  in 
this  city,  at  a  cost  of  $60,000.  W.  P.  Hood,  Gen.  Supt., 
Knoxvllle,   Tenn. 

Portland.  Orr. — The  building  of  a  steel  bridge  at 
Grand  Ave.   Is  being  considered. 

Iaik  AnpcliH.  Cal. — 11.  llawgood,  Ch.  Engr.  of  the 
San  Pedro.  Los  Angeles  &  Salt  Lake  B.  B.  Is  re- 
ported to  have  prepared  plans  for  a  solid  concrete 
bridge  that  is  to  be  built  across  Santa  Ana  River,  in 
l,os  Angeles  Co.,  Cal.  It  Is  reported  that  the  bridge 
will  be  K(X>  ft.  long  and  24  ft.  wide,  consisting  of  8 
spans,  80  ft,  in  the  clear,  and  piers  14  ft,  thick  and 
04  ft,    high. 

Belficid,  N.  I). — See  "Railroads." 

Ahcrdrrn,  M'a^th. — Bids  are  wanted  0<"t.  25  for 
$20,000  bridge  bonds.      Geo.   A.   Black,   Clk. 

PAVING  AND  ROADMAKING. 

HOKlon,  Mann. — The  estimated  cost  of  macadamiz- 
ing Cornell   St.,   West   Roxhury,   is  placed  at  $20,000. 

.Acte  y«ii-,  .V.  y. — BId..f  are  wanted  Oct.  9  for  re- 
setting curb  and  edging  and  resurfacing  walks  and 
lawns  and  other  work  In  (,'orlears  Hook  I'ark,  also 
for  resetting  curbstones  and  paving  with  granite  block 
pavement  portions  of  the  roadway  of  W.  00th  St., 
between  West  End  Ave.  and  the  right  of  way  of  the 
Hudson  Blver  R.  R.  Wm.  R,  Willeox,  Comr.  of 
Parks. 

Bids  will  be  received  until  Oct.  7  by  Jacob  A. 
Cantor,  Boro.  I'res.,  for  regulating,  grading  and  pav- 
ing witli  asphalt  on  portions  of  numerous  streets.  In 
all  about  .50.510  sq,  yds.  of  pavement,  including  binder 
course,  and  4.5.800  sq.  yds.  of  old  stone  pavement  to 
lie  rclaid  as  ffniiidation  a-nd  in  approaches:  also  for 
jiaviiig  about  4,761  sq.  yds.  with  asjihalt  block  and 
1,200   sq.    yds.    with   graniie  biot'k. 

.lerney  Cilii.  N.  ./. — Bids  will  be  received  by  the  Bd. 
of  Street  &  Water  Comrs.  until  Oct.  7  for  improving 
portions  of  3  stro<'ts,  work  to  include  4,174  sq.  yds,  of 
Belgian  paving  and  2,790  sq,  yds,  of  aspiialt  paving. 
Geo.  T.  Bouton,  Clk. 

lirooklyn.  A'.  V. — The  lowest  bid  for  grading  61  si 
St.  from  4th  to  5th  Aves.  (bids  opened  Oct.  I)  was 
ihat  of  Chas.  J.  Bofrie  at  20  cts.  per  cu.  .vd.  for 
:18,880  cu.  yds.  earth  excavation. 


HitfTalo.  X.  Y. — The  Bd.  of  Park  Comrs.  has  adopt- 
ed a  resolution  providing  for  the  construction  of  a 
boulevard  along  the  east  bank  of  the  Genessee  River 
to  Seneca   Park,   east.      Estimated   cost,  $11,100. 

The  Com.  on  Streets,  Bd.  of  Aldermen,  has  voted 
in   favor  of   iiavlng   Chestnut   St. 

Washinntoii.  I'a. — The  Town  Council  has  passed  an 
ordinance  piovidlng  for  the  paving  of  a  portion  of  E. 
Maiden  St.  \jlth  brick  for  a  distance  of  18  ft.  on 
either  sUli'  of  the  ci'uter  line  thereof.  F.  H.  Jndsoii, 
Cli.    Burgess. 

.S/rinniH/r,  /-«. — Boro.  Engr.  C.  It.  Judd,  of  Pitts- 
burg, I'a.,  writes  that  paving  contracts  (bids  opened 
Seiit.  25)  liavc  liecii  awaidi'd  as  follows:  To  Boss  P. 
Honsion,  Piitsbuig.  Pa..  .Monoiigahela  St.  paving 
al  $l.:u,  curbing  al  (Kt  cts.  and  excav.  at  42  cts.;  La 
Cbilr  and  -Macoii  Sts.,  both  at  $1,34  for  paving,  65  cts, 
for  curbing  and  34  cts,  for  excav.;  total,  $21,487. 
To  Ott  Bros.,  I'ittsburg,  Columbia  Ave.  and  West- 
moreland St.,  both  at  $1.40  for  paving  and  60  cts.  for 
curbing:  .■i7  cts.  and  40  cts.,  respectively,  for  excav.; 
total,   $13,380. 

.Muyara  J-'alls.  .V.  1'. — City  Engr.  Walter  McCulioh 
writes  that  contracts  for  paving  (bids  opened  Sept. 
IJI)  have  been  awarded  as  follows:  To  Barber  As- 
phalt Paving  Co.,  11th  St.,  1,000  sq.  yds.  asphalt 
pavement  at  $2.49,  total  $4,468;  4th  St.,  2,925  sq.  yds, 
asjihalt  pavement  at  $2.39,  total  $7,475;  5th  St.,  2,206 
.sq.  yds.  asphalt  pavemcnl,  at  .$2.;!9,  total  $.5.7.56.  To 
.lolm  F.  Speichcr,  Niagara  Falls,  13th  St.,  2,020 
sq.   yds.  brick  pavement,  at  .$2.;!0,  total  $5,017. 

llriuUnij.  I'll. — ('h.is.  C,  Weltmer.  Asst.  Registry  Clk., 
writes  that  the  following  bids  were  opened  Sept.  26 
for  paving  ('berry  and  Kith  Sts.  and  Chapel  Ten-ace 
(10,000  sq.  yds.)  with  repressed  vitrified  shale  brick: 
Mayer  &  Nolan,  $1,99  per  sq.  yd.,  $19,900  total; 
I'cnua.  Asphalt  Paving  Co.,  $1.95  per  sq.  yd.,  $19,500; 
John  K.  Faust,  $1.71  per  sq.  yd.,  $17,100;  Hawmau 
Bros.,  $2.14  per  sq.  yd.,  $21,400;  Adam  H.  Leader 
(awanled)  $1.59  per  sq.  yd.,  $15,900 

Xorifich.  \.  Y. — Bids  are  wanted  Oct.  9  for  im- 
proving certain  streets  with  macadam  and  brick 
walks.  Estimated  cost,  $8,300.  A.  B.  Chowles,  Vil- 
lage Clk. 

Jliiffalo,  iV,  y. — County  Treas.  Wm.  II.  Daniels  is 
reported  to  have  sold  an  Issue  of  $102,918  Erie  Co. 
good   road   bonds. 

Itoclwntrr,  A",  y. — The  residents  of  Gibson  St.  have 
apiiolnted  a  committee,  of  which  Frank  H.  Hamlin 
and  Edw.  G.  Hayes  are  members,  to  investigate  the 
iineslion  of  providing  a  pcrmiuu-iit  pavement  for  that 
street. 

The  Park  Comrs.  have  approved  plans  submitted 
by  Engr.  Laney  for  a  boulevard  on  the  east  bank  of 
the  river  from  Norton  St.  to  the  park  entrance,  4,223 
ft.,  at  an  estimated  cost  of  $11,100. 

Brooklyn,  N.  Y. — The  following  bids  were  opened 
Oct.  1.  by  Boro.  Pres.  J.  Edw.  Swaustrom,  for  granite 
I'aving  on  Varick  Ave.,  from  .Metropolitan  to  Flushing 
Aves.  :  A,  Frank  J.  Gallagher  ;  B,  Edw.  Boche  ;  (J, 
Tlios.  F.  Byrnes  ;  D,  Dennis  Norton  ;  E,  John  O'Grady  : 
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linjfalo.  A",  y. — The  bids  received  for  paving  Kings 
ton  PI.,  1,520  sq.  yds.,  and  Riverside  Ave.,  3.509  sq. 
.yds.,  were  as  follows:  With  asphalt.  Barber  Asphalt 
Paving  Co.,  $3,846  and  $8,597,  respectively;  with 
brick,  Frank  V.  E.  Bardol,  Buffalo,  $3,750  and  $9,000, 
respcctivel.v. 

Italtiniore.  Md. — The  Bd.  of  Pub.  linprov.  has  ap- 
proved ordinances  for  the  paving  of  portions  of  Hoff- 
man St.  with  brick,  Windsor  Ave.  and  Stockholm  St. 
with  cobbles. 

I'rederickxhurii.  1  «. —  Bids  are  wanted  Oct.  20  for 
curbing  and  paving  with  brick  or  spalls,  or  both,  on 
portions  of  Commerce  and  Main  Sts.  W.  S.  Etn- 
lirey,  Chmn.  St.  Com.;  C.  B.  DIckln.son,   Engr. 

'I'liKeiilii.  111. — The  contract  for  paving  N,  and  S. 
Main,  E.  Sale  and  Scott  Sis.  with  Clinton  brick  has 
liee'n  awarded  to  Thompson  &  Chase,  of  I'eorla,  at 
:fl.:i(i  per  sq.  yd.  for  paving,  .52  cts,  per  fl.  for  curb- 
ing and  16  cts.  per  yd,  for  excavating.  It  is  esti- 
mated that  1.0(KI,()(«)  bricks  will  be  required  for  this 
contract. 

Peoria.  HI. — Thompson  &  Chase,  of  this  city,  are  re- 
jiorted  to  have  the  contract  for  paving  on  St.  James 
St.   with  brick,   for  $16,941. 

Mrxii-n.  Mo. — City  Engr.  I!  S.  McKinney  has  esti- 
mated ilie  cost  of  grading  0  iiiocks  of  streets  In  the 
business  portion  of  the  cily  at  $789  and  Ihe  cost  of 
paving  at  $13,470. 
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'  iiti.-iitnaii.  (>. — Tlie  County  Coinrs.  are  stated  to 
have  ret'elved  the  following  bids  for  the  Improvement 
of  Carthage  Pike:  T.  F.  McClure  &  Sons,  ?4:i5,01i(i: 
!•'.  H.  Kirsehner  &  Co.,  $425,820,  and  J.  A.  Kber- 
hardt.  .i;421,:«)5  Otlier  bids  received  were  rejected 
as  not  conforming  to  the  spoelfieations. 

Toledo.  0. — Bids  are  wanted  Oct!  20  for  furnisliing 
material  and  grading  and  paving  with  various  kinds 
of  block  pavement  on  a  portion  of  Federal  and  Ciark 
Sts.      Chas.   H.   Nauts,   City  Clk. 

Bids  are  wanted  Nov.  3  for  furnisliing  material  and 
repaving  a  portion  of  Front  St.  with  various  kinds  of 
block  on  a  concrete  or  sand  foundation,  ('has.  Jl. 
Xauts,   City  Cik. 

lAitioitt.  Iiiil. — Bids  will  l)e  received  liy  the  Co- 
(_'omrs.  until  Oct.  17  for  furnishing  material  and  com- 
pleting Michigan,  Cooispring  and  Sprlnglield  Town- 
ships system  of  macadam  roads  In  said  Laporte  Co.. 
as  previously  let  to  A.  llunyau  &  Co.  Francis  II. 
Poran,   Co.  And. 

Wicfiitn,  hint, — Local  press  reports  state  that  con- 
tracts for  nearly  1  mile  of  asphalt  paving  on  AV. 
Douglas  Ave.  are  about  to  be  let.  H.  .1.  Harding. 
Engr.   In  Charge. 

WvJUhiirg.  II  .  1  a. — The  Council  has  ordered  the 
paving  of  Commerce  St.  from  7th  to  11th  Sts.;  also 
a  portion  of  8th  St. 

Clcrelantl.  O. — I.,ocai  press  reports  state  that  plans 
have  been  prepared  tor  28  miles  of  paving  for  next 
year;  estimated  costs  being  as  follows;  With  asphalt, 
$19,813;  with  brick,  $120,424;  with  Medina  block, 
$141,120. 

t*ontiii4\  Afivli. — City  l-^ngr.  Wm.  .7.  Fisher  writes 
that  the  contract  for  4,850  sq.  yds.  of  paving  on  E. 
and  W.  rike  Sts.  has  been  awarded  to  Lenuane  Bros.. 
Detroit,  Mich.,  for  $12,161;  Nelsonvllle  brick  to  be 
used  on  concrete,   with  Berea  curb. 

Kannds  City.  Mo. — Bids  are  wanted  Oct.  8  for  i>av 
lug  and  repaving  with  asphalt  on  portions  of  several 
stFeets,  and  with  brick  on  portions  of  2  alleys;  also 
for  constnictlng  granitoid  sidewalks  on  portions  of 
numerous  streets.     Robt.  W.  Waddell,  City  Engr. 

Tipton,  /o.—Clty  Clk.  M.  Karl  Clark  writes  that  the 
contract  for  about  11.000  sq.  yds.  of  briik  repressed 
block  paving  has  been  awarded  Ut  Snoulfer  Sc  Ford, 
Cedar  Kaplds,  la.,  at  $1.05  per  sq.  yd. 

Elgin,  111. — City  Clk.  Wm.  F.  Sylla  writes  that  a 
petition  Is  now  in  court  for  the  i)avlng  of  S.  Stat.-^ 
and  \V.  Chicago  Sts.  with  brick  on  5-ln.  concrete  foun- 
dation. Estimated  cost,  $30,100.  Adin  .Mann.  City 
Engr. 

t'olumlniA.  O. — Local  press  reports  stale  that  bids 
arc  about  to  be  asked  for  the  gi°adlng  and  paving  of 
4th  and  Maple  Sts.  and  Relnhard  and  Jefferson  Aves. 

./ativHi-iHe.  Wix. — City  Engr.  C.  V.  Kercli  writes  thar 
the  following  bids  were  f>iiened  Sept.  20  for  paving, 
etc.:  A,  Jas.  Cape  &  Sons.  Kacine.  Wis..  $11>.!)55: 
B,  Blake  Bros..  Madison.  Wis.,  .-i!15.(>44  :  C'.  1'.  W. 
Ryan,  .lanesville.  $1.">,448:  I>.  Brown  &  Connors, 
.lanesvllle.  $l."i,222  (awarded):  E.  Frank  M.  Savage. 
Chicago.  111..  $10,442.  For  detail  bids  see  accompany- 
ing table  : 
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Cincinniiti.  O. — Bids  will  be  received  by  the  Bd. 
of  Clt.v  Affairs  until  Oct.  14  for  Improving  a  por- 
tion of  Lyon  St.  and  Kelley  alley,  by  grading,  curb- 
lug  and  paving  with  brick.  Bids  will  be  received 
nntll  Oct.  28  for  similar  work  on  a  portion  of  Huron 
Ave.     Geo.  F.  Holmes,  Clk. 

Tlffln.  O. — Bids  will  be  received  by  the  City  Council 
until  Oct.  17  for  grading,  draining,  curbing  and  pav- 
Oct.  22  for  $».oiif)  Coe  St.  Improvement  bonds. 

Bids  .will  be  received  by  the  Finance  Com.  until 
Oct.  22  for  $9.(J(X»  Coe  St.  Improvement  bonds.  .Tohn 
E.   Dlemer,  City  Clk. 

\UHliiillc,  Tvnn. — The  Cltv  Council  has  passed  bills 
carrying  appropriations  of  $116,000  for  street  improve- 
ments anil  sewer  extensions.  Including  $73,('KIO  for  the 
Edgelield  Branch  sewer  and  $25,0tlO  for  bitundnous 
macadam  pavement  on  Rxisscll  St. 

Jarkfton.  .!/(««. — 'I'he  City  Council  Is  said  to  be  con- 
sidering the  proposition  to  pave  the  business  streets 
of  the  city. 

r.rnd,  S.  D. — City  Engr.  J.  I'.  Crick  writes  that  bids 
win  be  received  Oct.  1.5  for  stone,  brick  and  asphalt 
pavements,  estimated  to  cost  $60,000. 

lAnroln,  \i'h. — City  Engr.  Geo.  L.  Campen  writes 
I  hat  the  contract  for  paving  In  DIst.  No.  16  fblds 
opened  Sept.  22)  has  been  awarded  to  the  Green  River 
Asphalt  Co.,  St.  Louis,  Mo.,  which  bl<l  was  as  fol- 
lows: Class  "A."  r(Mk  asphalt.  5-ln.  native  cement 
concrete,  2?4-in.  wearing  surface,  4,(XK)  S(i.  yds..  10- 
year  guarantee,  at  $1.80  per  sq.  yd.;  Class  "A."  vlt. 
brick,  for  gutters,  with  5-ln.  native  cement  concrete, 
IVrln.  sand  cushion  and  4-ln.  brick,  1  year  g\nirantee. 
.3..5.50  sq.  yds.  at  $1.75  per  sq.  vd.;  Class  "2."  artifi- 
cial stone  curbing.  5.420  lln.  ft..  .5-ln.x20-in..  at  ."iO 
'•ts.  per  lln.  ft.:  broken  stone.  $2.05  per  cu.  yd.:  ce- 
ment filler,  11  cts.  per  sq.  yd. 

Denrer.  Colo. — The  Bd.  of  Pub.  Wks.  Is  slated  to 
have  received  the  following  bids  for  resurfacing,  with 
disintegrated  granlle  2  to  2%  Ins.  Ihlik.  Ilie  roadwnv 
of  Cnpllol  Hill  Tmprov.  DIsl.  No.  1  dotal  urea  140, 
iHHi  so.  yds.):  Tlie  Colorado  Paving  Co..  al  2:W  cts. 
per  yd.,  $3.S.2.50:  Tlios.  .T.  Tnllv.  at  25  its.,  $3.-i,000. 
and  Clia.s.  Connors,  at  27  cts..  .i:;i7,.S00. 


.  Omaha.  'Nth. — Bids  are  wanted  Oct.  10  for  hnprov- 
ing  a  portion  of  21st  St..  by  paving  with  asphalluni, 
vltritled  brick,  stone  block  or  vltrltled  block  and  for 
curbing  with  artificial  stone  or  arttllclal  stone  com- 
bined curb  and  gutter.  Wm.  Coburn,  Secy.  Bd.  Pub. 
Wks. 

W'iiniiiiiii,  Mim. — The  Clly  Council  has  decided  to 
improve  a  portion  of  George  Ave.  bv  paving  with  as- 
pliall  to  a  width  of  24  ft.,  and  Curbing  willi  cut  stone. 
Estimated  cost,  $.8,720.      C.  J.  Brown,  City  Clk. 

Uoiitirtil.  Qui-. — Local  press  rfpciris  state  that  plans 
are  now  being  prepared  at  the  City  Hall  for  the  con- 
struction of  the  proposed  boulevard  for  tlie  Island  of 
-Montreal;  plans  call  for  a  main  boulevard  :(00  ft.  wide 
for  a  distance  of  I'M  miles;  also  side  boulevards  to  run 
to  the  principal  towns. 

POWER   PLANTS,  GAS   AND    ELECTRICITY. 

SiHitIt  yonniUi.  Conti. — The  Council  Com.  Is  re- 
ported to  have  recommended  the  construction  of  a 
clly  electric  light  plant. 

I.ciiinlon.  N.  y. — Philip  PItz  Is  reported  to  lie  Chnin. 
of  a  Com.  appointed  to  investigate  the  cost  of  Install 
lug  an  electric  plant. 

(lUn  (lanlncr.  S.  J. — The  Hunterdon  Electric  Light 
&  Power  Co.  Is  reiwrted  organized  here,  to  furnish 
power  and  light  the  town. 

CuxtiU:.  .A',  y. — It  is  stated  that  bids  are  wanted  by 
.7.  S.  Chapman,  nntll  about  Oct.  15.  for  constructink 
a  power  plant  to  cost  about  .f 1 0.5110.  Tliei-e  will  be 
30  arc  and  t;5tj  incandescent  lamps.  \\'ni.  .1.  White. 
Engr..  Ill  White  BIdg..  Buffalo,  N.  Y. 

Ktiiinitoii.  Vii. — E.  M.  Funkbonser,  of  Staunton,  who 
recently  purchased  the  Staunton  Light  &  Power  l^).'s 
lilant.  writes  that  Improvements  are  contemplated  In 
the  electric  lighting. 

Marion.  <). — Henry  Strelltz  and  .Tohn  .\.  ITnber  have 
I)etltloned  the  Council  for  a  franchise  for  a  heating 
plant. 

(Iiiinil  UiiiiiiU.  O. — The  Council  is  stated  to  have 
granted  Augustine  Pllllod  a  franchise  to  light  the 
town   by   electricity. 

.ircatlid.  O. — The  Council  Is  stated  to  have  granted 
P.  A.  Wheeland,  a  franchise  to  light  the  streets  by 
electricity. 

JfniiOH.  n. — It  Is  reported  that  the  electric  niant  at 
the  Susquehanna  Silk  Mills  will  cost  $18,000.  The 
mills  will  be  thoroughly  wired  and  equipped  with' 
electricity.     H.   Klert  Is  Gen.   Supt.   f)f  tlie  mills. 

neaatur.   III. — R.  E.    Pratt,  of  Chicago,  and    Harvey 

Bates,   of   Indianapolis.    Ind.,  are   reported    interested 

In    the    construction    of    an  electric    light    iilant    at 
Decatur. 

Inn,  ,4r((or.  Mirh. — A  press  report  states  Ihat  a 
survey  of  the  Huron  River  is  in  progress  for  a  new 
dam  west  of  the  city  on  the  site  of  the  old  Mi'.Malion 
dam.  where  it  is  said  the  Washtenaw  Power  Co. 
projioses  to  put  in  a  plant  for  the  purpose  of  fnrrdsh- 
log  power  and  light  to  .lacksou.  Grass  Lake,  Clielsea 
and  Dexter. 

flwvct  Springs.  Mo. — See  "Water." 

IfuJjhnrdslon.  MifOi. — The  A'illage  Council  Is  renort- 
ed  to  have  voted  to  contract  for  an  electric  light 
plant. 

M'lniiuliittr.  Mirh. — The  Ecorse  Township  Bd.  is 
stated  to  liave  granted  the  Wyandotte  Gas  LIglit  & 
Fuel   Co.  a  franchise  to  sell  gas  In  the  Township. 

Trinion.  Mich. — Pres.  Stokes  Is  stated  to  have  re 
celved  an  estimate  of  the  cost  of  a  municipal  light- 
ing plant  from  Village  Engr.  Keating.  whi>  states 
that  a  125-H.-P.  engine  with  a  60-Kw.  elecfrh^al  ma- 
chine capable  ot  supplying  25  street  lights  and  1.000 
Incandescent  lights  sliould  not  cost  more  th.an  $5..'!]."i. 
This  does  not  Include  additions  to  the  water  works, 
pump  honse  or  a  boiler  to  develop  steam  to  run  the 
electrical  machinery.  It  Is  stated  that  tlie  citizens 
will  be  asked  to  bond  for  $10,000. 

I.ntixiug.  Mich. — The  State  Bd.  of  Ai-ricuK  ore  is 
reported  to  liave  approved  the  plans  of  E.  A.  Bowd. 
of  Lansing,  for  a  building  for  heating  and  lighting 
plant.  The  specincations  call  for  a  brick  building 
1  story  high.      The  plant  will  cost  about  $12.5,000. 

Winona.  Minn. — Plans  and  specifications  are  being 
prepared  and  it  is  expected  to  ask  for  bids  about 
Dec.  1  for  a  municipal  electric  liglif  iilant.  Two 
plans  are  under  consideration,  one  for  250  llglits  of 
2.000  c.  p..  and  one  for  350  Ilcrhts  of  1.000  c.  p.  G. 
P.  Coleman,  City  Engr. 

Colhit.  iris. — "See  "Water." 

loira  CHIii.  In. — Thos.  C.  Carson.  I'res.  of  the  Town 
city  Gas  Light  Co..  writes  that  it  is  jiroposcd  to 
enlarge  and  remodel  said  companv's  plant  at  a  cost 
of    about    .^.tO.OOO.    but    work    will    not    be   done    until 

ina'i. 

.Mron.  O. — TJie  Co.  Comrs.  are  stated  to  have  grant- 
ed the  East  Ohio  Gas  Co.  a  25-year  franchise  to  con- 
struct and  maintain  a  line  <:f  gas  mains  and  a  tel- 
egraph line  tlirongh  Summit  Co. 

Chrihniil.  (). — The  Northern  Ohio  Natural  (ias  & 
Pipe  T,,ine  Co..  of  Cleveland,  is  reoorted  to  have  ben 
incorjiorated  at  Columbus  Sei't,  :iO  to  pioe  natural  gas 
from  the  central  pa'-t  of  the  State  to  cities  and  towns 
in  Northern  Ohio.  The  intention  of  the  new  conioanv 
Is  said  to  1)4'  to  sunn'v  naturni  gas  to  sncb  cities  as 
Elyria.   Lorain.  Norwalk  and   Sandusky. 

cliiittonoogii.  Tenn. — The  dale  fro-  rc-eivinir  bids  for 
lighting  the  streets  and  public  buildings  has  bei-n 
changed  from  Oct.  7  to  Oct.  2.S,  as  advertised  in  The 
Engineering   Record. 

Iliintxrittc.  .\la. — The  Citv  Ccnncil  Is  stafe.i  to  have 
decided  to  construct  a  municipal  electric  light  plant. 

Ilcl  Kin.  7'c.r — The  Del  Uio  Electric  Light  *  Power 
Co.  has  been  Incorporated,  with  n  cardial  of  S8  000, 
Tiicornorators:  Fri-d  Mayer.  Henrv  C.  Maver  ami  .Tohn 
M.    firay. 

f;v./-/-,//,  7'<-,r, — ,7,  T;  Smith  is  renorff'd  tr»  bav.^ 
ftrgaiOzeil  a  cfimpanv  to  build  new  electric  light  works 
and  Ice  fact^>rv.  This  ninnt  will  supjil.v  the  place 
of    the  one    recently    destroyed    by    fire. 


J.ittlc  Ifork,  .4rA-.— The  City  Council  Is  stated  to 
have  granted    W.    H.   Illpollte   a   franchise   for  a    gas 

plant. 

lyubliock.   TtJ-. — The   Lubbock    Electric    Co.,   of   Lub 
I'ock.    lias   been   Incorporated ;    capital,    $2,oOO.      Incor- 
.    porators.    C.    E.    Spath.    .M.   C.    Abernatby   and    H.    8. 
Graham. 

t'liinilnnii,  K.  I). — City  And.  E.  fi.  Coleman  writes 
that  on  Sept.  25  It  was  voted  to  Issue  $8,000  boiidH 
for   Hie  construction  of  a  gasoline   gas  plant. 

t'olumbnit.  ,\'c(*. — ,See  "Water." 

ThrrmopoliH.  Ifj/o. — The  Thermopolls  Electric  Llgbl 
&  Power  Co.  has  been  Incorporated,  with  a  capital 
of  $10,000.  to  build  a  light  plant  at  Thermopolls. 
Chas.    Wallace   and   John    L.    McCoy    are    among   the 

incorjiorators. 

xtiinlon.  Set). — The  dam  of  the  Stanton  Water 
Power  Co.  recently  completed  at  a  cost  of  !|;7,S00  Is 
reported  to  have  been  carried  away. 

ELECTRIC  RAILWAYS. 

Itiililrfniil.  .!/(.-  W.  li.  Getdiell.  of  Augusta.  .Me..  Is 
making  surveys  for  12  miles  of  ele<-trlc  railway  from 
BIddeford  City  to  BIddeford  Pool  and  Fortunes  Rocks 
E.   A.  Hubbard,    Dir. 

Tirciloii.  /,'.  /.--.\  petition  Is  rejiorted  to  be  In  cir 
cuiation  in  Tiverton,  asking  that  file  Old  Colony  SI. 
Ry.  Co.  extend  Its  line  to  Bliss  Four  Corners  and  lo 
.Vdamsvllle.  Colon  .M.  Ingersoll,  Jr.,  Ch.  Engr.,  New 
Haven,    Conn. 

Foj-lioro.  MiiKH. — The  Norton  &  Taunton  St.  Ky.  Co. 
is  stated  to  have  petitioned  the  State  R.  R.  (!onirs. 
for  permission  to  extend  Its  line  Into  Foxboro  and 
Sharon.     C.  E.   Short,  Ch.   Kngr.,  Norton. 

Dnnrnnxrillc.  I'u. — The  Boro.  Council  Is  slated  lo 
have  granted  a  franchise  to  the  Altooua  Belt  Line 
St.   Ry.    Co. 

Hrookljjn.  A.  Y. — Plans  have  been  prepared  by  the 
Brooklyn  Rapid  Transit  Co.  for  placing  an  arih  over 
Its  tracks  between  38rh  and  .'totli  Stsl.  from  4tli  to 
.'<th  Aves..  So.  Brooklyn,  and  tilling  In  the  cut  fhere. 
which  Is  30  or  40  ft.  deep.  .1.  C.  Brackeniidgc,  Chief 
Engr.,  16S  Montague  St. 

Itcd  Hunk.  X.  J. — Alfred  Stoney.  of  Kevport.  and 
\\  m.  laber  Parker,  of  Little  Silver,  are  reiwrted  Inter- 
ested In  the  <cmstructlon  of  an  electric  railway  be- 
tween Red  Bank  and  Oceanic. 

Do.nlrstoun,  I'a. — The  Town  Council  Is  stated  fo 
have  granted  a  franchise  to  the  Dovlestown  &  New 
Hope  Ry.  Co. 

iMyxvUlc,  I'u. — The  Loysvllle  Trolley  Co.  Is  staled 
fo  have  secured  the  entire  right  of  way  for  Its  line, 
and  the  work  of  surveying  will  begin  at  once. 

nitxlinrn.  I'a. — Tlie  Pittsburg  Railways  Co.  Is  re- 
liorled  to  have  secured  conlrol  of  the  franchises  of 
the  I'ittsliurg.  Coraiqiolis  &  .Monaca  St.  Rv..  and  will 
soon  begin  ccmslructing  the  line;  the  co'mpanv  also 
proposes  doubling  Its  tracks  from  the  head  of  Neville 
Island  to  Coraopolls.  F.  I'hlenliaut.  Ch.  Engr.,  Pitts 
burg. 

Laurel.  Md. — \  press  report  slates  that  (jeo  II. 
Harries.  Vice  Pres.  of  the  Washington  Rv.  &  Elect rii 
Co..  and  W.  II.  Fuller.  Gen.  Mgr.  of  the  same  svsleni. 
both  of  Washington.  D.  ('..  were  here  on  Sejit.  25  and 
went  over  the  route  of  the  proposed  railway  from 
Laurel  to  ISrookevilie.  via  Sandy  Spring. 

Frederick.  .Md. — A  charter  has  been  granted  to  the 
Frederick  &•  JefTcrson  Electric  Ry.  Co.,  with  a  capi- 
tal of  $12.5.000.  to  construct  an  electric  railway  from 
Frederick  to  .lelTerson.  a  distance  of  alaiut  8  miles. 
Lewis  O.  Whipp  and  C.  E.  Lakin  are  among  the  in- 
corporators. 

\eu-  York.  .V.  1'. — Plans  have  been  filed  for  two 
:i-sloi'y  brick  sub  stations  for  the  underground  Rapl<l 
Transit  Railroad,  to  be  built,  one  at  2!)  to  33  City 
Hall  Plair.  58x00  ft.,  to  cost  $(iO.IHio ;  the  other  at 
lO.S  to  no  E.  10th  St.,  50x!n  ft,,  to  cost  S55.0CIO. 
They  will  be  of  granite  and  limestone  with  terra  cutta 
tiininiings.  Plans  have  also  been  file<l  for  a  1 -story 
Inspection  shed,  to  be  built  at  148th  St.  and  7th  ,\ve.. 
i.iing  :i:is  ft,  front  by  1!I0  ft.  deep.  Tills  building  is 
to  be  constructed  of  re-enforced  cement  work  sup- 
ported by  a  structural  .  steel  framework,  and  will 
lie  iiseil  for  the  Inspection  of  cars.  etc..  an<l  will  cost 
.«!p5.imio.  The  Rapid  Transit  Subway  Conslr.  Co.  is 
the  owner.  \'an  VIeck  &  Hunter.  Park  Row  Bldg., 
are  the  architects. 

Kirkland.  N.  Y. — The  Oneida  Ry.  Co.  is  stated  to 
have  secured  a  right  of  way  through  the  village.  G. 
I  eggett,  Supt..  Oneida. 

Ifazlefon.  Pa. — A  cliarter  has  been  granted  to  the 
lla/.lelon.  Weatlierlv  &  Maucli  Chunk  Tia<tlon  Co.. 
with  a  catiital  of  $100,000.  to  construct  an  eiectrii' 
railway  aliinit  15  miles  in  length.  Incorporators: 
Frank  W,  Earned.  Wilkesbarre  :  Lawrence  Tarleton.  of 
A\'eatlierly.  and  oth^M-s. 

Mor;iini1oun.  W .  Va. — A  press  report  states  that  the 
.Morg.-intowu  Electric  Light  cfc  Power  Co.  has  sold 
$:100.|(00  bonds,  a  large  portion  of  which  will  be  spcul 
In   building    ten    miles  of  trolley  line. 

Diruhridgc.  O. — The  Toledo.  Bowling  Green  &  South- 
ern Traction  Co.  Is  reported  to  have  secured  a  right 
of  way  from  Dunbridge  to  Toledo.  W.  Niisbauni,  Ch. 
Engr.,   Cincinnati. 

Oreenvillc.  O. — The  Greenville  &  I'nlon  City  Trac 
Hon  Co..  of  Greenville.  Is  reported  Incorporated  with 
a  (•apltal  of  $7.5.fK)0.  by  Jos.  E.  Lowes,  T.  J.  Weakley. 
and  others,  to  construct  an  electric  line  from  Green- 
ville lo  Union  city. 

.Middlelniru.  Ind. — The  Town  Bd'  Is  stated  to  have 
granted  a  franchise  to  the  Union  Tnictlon  Co.,  of 
Indiana.     G.   F.   McCulloch.  Gen.   Mgr.,   Anderson. 

.taxper.  Ind. — A  corps  of  engineers,  under  Robt.  W, 
Hunt  &  Co.,  of  Chicago,  111.,  are  reported  to  have 
commenced  surveying  for  an  electric  line  from  this 
Iiiace  to  Mitchell.  Ind..  by  wa.v  of  French  Lick  and 
West  Baden. 

Frankfort.  Ind. — \Vm.  fjeoi-.'e.  of  .*urorn.  HI  :  O  V. 
Darby,  of  Kokoino.  Ind..  and  D.  A.  Coulter,  of  Frank- 
fort, are  reported  Interested  In  the  const  ruction*  of 
an  electric  raiiwa.v  from  Frankfort  to  Logansiiort, 
and  from  Kokoino  to  Lafayette. 
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Uuiteie.  Ind. — A  correspondent  writes  that  the  sur- 
vey for  the  Muucle-Portland  Inteniiban  Ry.  has  been 
eompleted.  and  that  the  line  will  probably  be  com- 
pleted hi  the  early  part  of  1903. 

Paxton.  III. — The  I'axton.  Danville  &  WllmlDgton 
Ry.  Co.  has  been  Incorporated  to  construct  a  line 
from  Danville  through  I'axton.  Potomac  and  other 
towns  to  Wilmington;  capital,  $5,000.  Directors:  J. 
K.  Butz.  Potomac:  W.  O.  Johnson,  Paxton,  and  J.  W. 
Dale,   Danville,  and  others. 

ilaJhOK.  Wig. — The  Madison  &  Northeastern  R.  R. 
Co.  Is  reported  incorporated  to  build  an  electric  rail- 
way from  Madison  to  Oshkosh  and  Fond  du  Lac  via 
Sun  Prairie.  Columbus,  Beaver  Dam  and  Waupuu. 
The  line  will  lie  130  miles  in  length.  Incorporators: 
Chas.  Scherictter,  Sun  Prairie:  Frank  Stegerwald, 
East  Bristol:  R.  Bailey,  Waupaca,  and  others. 

Mari/uette.  Mich. — Wm.  K.  Rhoades.  of  Cleveland. 
O.,  Is  promoting  the  building  of  an  electric  railway 
from  Marquette  to  Negauneo  and  Ishpeming,  a  dis- 
tance of  about  14  miles.  It  is  proposed  to  build  the 
road  so  that  the  heavy  snowfalls  will  -not  interfere 
with  traffic.  Power  will  be  generated  at  the  Dead 
River  Falls,  4  miles  from  Negaunee. 

St.  I.nuit.  Mo. — The  St.  Ixiuls  Co.  Court  at  Clayton. 
Sept.  25,  granted  a  franchise  for  a  street  railway 
over  the  Olive  St.  road  to  Creve  Cocur  Lake  to  the 
St.  Louis  County  St.  Ry.  Co.,  of  which  Judge  H.  W. 
Bond  Is  Pres. 

rinrinnnti,  O. — The  Cincinnati.  Milford  &  Loveland 
Traction  Co.,  of  Cincinnati,  has  been  incorporated, 
with  a  capital  of  $700,000.  Incorporators:  B.  H. 
Kroger.  J.  Nevln  Roberts  and  others. 

Ft.  Waiine.  Ind.^V.  A.  Randall,  of  Ft.  Wayne,  is 
reported  interested  In  the  construction  of  an  electric 
railway  between  Ft.  Wayne  and  Garrett;  also  to 
Waterloo  and  Avllla. 

LouUvillf,  Ky. — Local  press  reports  state  that  ar- 
ticles of  incorporation  have  l>een  flled  by  a  companj 
which  proposes  to  turn  the  present  Louisville.  Har- 
rods  Creek  &  Westport  R.  R.  into  an  electric  line. 
The  property  has  been  leased  from  the  Louisville  & 
Nashville  R.  R..  and  the  new  company  has  an  option 
and  may  become  absolute  owners  later  on.  The  new 
company  has  a  capital  of  $350,000.  Directors : 
Bethel  Veach,  W.  N.  Cox,  Lafon  Allen  and  others. 

FalU  City,  Neb. — The  Sycamore  Ry.  &  Improvement 
Co.  has  been  incorporated,  to  construct  an  electric 
road  from  Palls  City  south  to  Topeka.  Kan.,  and 
north  to  Auburn,  Neb.  Incorporators:  E.  V.  Kauff- 
man,  John  H.  Judy.  Roy  Hesseltine,  and  others. 

Seattle.  Wagh. — T.  ().  Abbott,  a  local  attorney,  rep 
resenting  F.  M.  Wade,  of  Portland,  Ore.,  is  stated 
to  have  petitioned  the  Council  for  a  franchise  for  a 
railway  to  cover  about  20  miles  of  streets. 

Santa  Barbara,  (al. — It  is  stated  that  bids  arc 
wanted  Oct.  13  for  a  franchise  to  construct  an  elec- 
tric street  railway  on  certain  streets  in  this  city. 
Alfred  Davis,  City  Clk. 

RAILROADS. 

WelUburg,  W.  Ta. — A  press  report  states  that 
a  charter  has  been  granted  to  the  Wellsburg  &  State 
Line  R.  R.  Co.  to  construct  a  railroad  up  BuCtalo 
Creek. 

Duluth,  Minn. — The  Dulutb,  Virginia  &  Rainy  River 
E.  E.  Co.  Is  reported  to  be  considering  the  extension 
of  its  line  to  Pelican  Lake. 

Xashville,  111.- — Lewis  KrughofT,  Julius  Huegely  and 
others,  of  Nashville,  are  reported  interested  in  the 
construction  of  a  railroad  from  Springfield  to  Mur- 
physboro  through  Nashville,  Pinckneyviile,  Greenville. 
Carlyle  and  Hliisboro. 

Maryville,  Tenn. — A  charter  has  been  granted  to  the 
Tennessee  4  Carolina  Southern  Ry.  Co.,  with  a  capital 
of  $200,000.  to  construct  and  operate  a  railway  from 
a  point  of  connection  with  the  Southern  Ry.  at  Mary 
vllle,  through  the  counties  of  Blount  and  Monroe  to'a 
connection  with  the  railway  of  the  Carolina  &  Ten- 
nessee Southern,  a  distance  of  about  40  miles.  Incor 
porators:     Leon  Jouroimon,   Henry  Fonde  and  others. 

Memphis,  Tenn. — A  press  report  states  that  work 
will  soon  be  commenced  by  the  Arkansas.  Missouri  & 
Kansas  Ey.  Co.,  which  proposes  constructing  a  line 
from  Memphis,  through  Joplin,  Mo.,  to  Chanute.  Kan. 

Birmingham,  Ala. — MaJ.  J.  W.  Bushnell.  Eng.  in 
charge  of  the  construction  work  of  the  Seaboard  Al:- 
Line  R.  R.,  Is  reported  to  be  In  Birmingham  arranging 
to  let  contracts  for  construction  work  on  the  line  be- 
tween Coal  City,  on  the  East  &  West  R.  R.,  to  Bir- 
mingham, a  distance  of  about  37  miles.  The  East  i 
West  is  owned  by  the  Seaboard  and  Is  to  be  rebuilt 
entirely  from  Cartersvllie,  Ga.,  to  Pell  City.  W  W 
Gwathmey,   Jr.,   Ch.   Engr.,   Portsmouth,   Va. 

Geneva,  Ala. — W.  W.  Barnett,  J.  J.  Morris  and 
J.  R.  Clarke,  all  of  Geneva,  are  reported  to  have  ap- 

Blled  to  the  Sec.  of  State  for  a  charter  for  the  Geneva 
.  R.  Co.  The  road  is  to  run  from  Geneva  to  a 
Junction  with  the  Chattahoochle  and  Gulf  R.  R.  : 
capital  is  placed  at  $100,000. 

Ather,  Okla.  Ter. — A  press  report  states  that  thp 
Rock  Island  R.  R.  will  construct  a  line  from  Ashei 
to  Dallas,  Tex.    W.  E.  Dauchy,  Ch.  Engr.,  Chicago,  111. 

Harrodtburg,  Ky. — A  surveying  corps  of  the  South- 
ern Ey.  (C.  M.  Ackert,  Gen.  Mgr..  Washington  D  C  ) 
|«  reported  to  be  surveying  for  the  extension  of  the 
I^auTllle  Southern  from  Harrodsburg  to  Danville. 

BelAeld,  H.  D. — Englneera  are  stated  to  have  com 
pleted  two  surveys  for  a  new  route  for  the  main 
line  of  the  Northern  Pacific  between  Belfield  anil 
Sentinel  Butte.  The  estimated  cost  of  the  new  line, 
which  win  be  65  miles  in  length.  Is  $.3,500,000.  It 
will   require  3  years  to  complete  It.     A   bridge    over 

f.F^y^J?"^  i°^  S**/*-^'*"-  ^"'  be  built  over  the 
Little  Missouri.  W.  L.  Darling.  Ch.  Kngr.,  St.  Paul 
Minn.  *  ' 

Cripple  Creek  CflJo.— The  Crinple  Creek  &  Pueblo 
K.  It.  (,o.  has  been  Incorporated,  with  a  canltal  of 
J2.000.000.  by  T  B.  Casey,  of  Boston.  Mass.?John  T 
McAuIey.  of  Chicago,  III.,  and  C.  W.  Spnrgeon.  of 
Colorado  Springs,  to  construct  a  railroad  from  Cripple 
Creek  to  Pueblo.  '^'^ 
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Butte.  A' (ft. — A  charter  is  stated  to  have  been  grant 
ed  to  a  company  to  construct  a  railroad  from  Anoke 
to  Butte,  at  a  cost  of  about  $00,000.  W.  D.  Forbes 
and   J.   T.   Adkins  arc  among  the  Incorporators. 

Santa  Fv,  N.  J/.— The  New  Mexico  &  Pacific  Uy. 
Co.  is  report.'d  incorporated  by  Hugh  Keohler.  Paul 
Itelss  and  others,  all  of  St.  Louis,  to  build  to  the 
I'aciflc  Coast,  following  the  37th  parallel. 

Butte,  Mont. — A  press  report  states  that  the  Oregon 
Short  Line  H.  R.  is  contemplating  an  extension  of 
Its  St.  .\nthony  branch  to  the  National  Park,  a  dis 
tance  of  about  75  miles.  J.  B.  Berry,  Consulting 
Engr.,  Omaha.  Neb. 

PUBLIC  BUILDINGS. 

r'oncord.  A.  //.—.Major  II.  G.  Sargent  writes  thar 
I'he  E.  B.  Hutchluson  Bldg.  Co.,  of  Concord,  has  se- 
cured the  contract  for  erecting  the  city  hall,  for  $79.- 
;'50;  this  docs  not  include  the  heating  and  plumbing. 

.{flams.  Mam. — The  congregation  of  the  Polish 
Church  is  reported  to  be  considering  plans  for  an 
edifice,  to  cost  about  $60,000.  Rev.  Mr.  Kloptlewicz 
pastor. 

Newark,  N.  J.—\.  J.  Heddou  &  Sons.  431  Ogden 
St.,  are  stated  to  have  secured  the  contract  for 
erecting  the  Essex  Co.  Court  House  for  $952,366.  The 
exterior  walls  will  be  of  Indiana  limestone  with  a 
granite  base. 

New  York,  N.  Y. — Plans  have  been  flled  for  a  3-story 
brick  and  stone  library  to  be  erected  by  the  city  on 
E.  B'way  and  Catherine  St.,  to  cost  $65,000.  Archi 
tects,  .McKlm,  Meade  &  White,  160  Fifth  Ave. 

Brooklyn,  N.  Y. — Bids  are  wanted  Oct.  16  for  the 
following  work  In  the  Boro.  of  Brooklyn  :  Furnishing 
material  and  labor  required  for  bath  tubs,  water  clos 
ets,  lavatories,  etc.  Thos.  W.  Hynes,  Comr.  Dept.  of 
Correction.  N.  Y.  City. 

Thos.  Dwyer.  107fh  and  108th  Sts.  and  1st  Ave., 
N.  1.  City,  has  secured  the  contract  for  the  additions, 
extensions  and  alterations  In  the  Kings  Co.  Hall  of 
Records,  for  $398,700. 

.■ilbion.  N.  Y. — Bids  will  be  received  by  the  Bd.  of 
Managers  until  Oct.  7  tor  constructing  a  conduit  and 
manholes,  enclosure  for  sewage  disposal  plant,  fire 
escapes,  cell  door  locking  device,  changing  doors  and 
plumbing  for  additional  bathroom  In  hospital.  Western 
House  of  Refuge  for  Women,  Albion.  Wm.  J.  Sterrltt. 
•  Pres. 

Greensburg,  Pa. — Press  reports  state  the  Co.  Comrs. 
on  Sept.  27  awarded  the  contract  for  the  erection  of  the 
new  Westmoreland  Co.  Court  House  to  Caldwell  & 
Drake  of  Indianapolis.  Ind..  for  $872,000.  The  struc- 
ture, it  Is  understood,  will  be  of  Webb  granite. 

Pittsburg.  Pa. — Marcus  Rousseau.  307  Smith  Blk.. 
is  stated  to  be  preparing  plans  for  an  edifice  and  a 
parish  house  for  the  St.  I>a\vrence  R.  C.  Church,  to  bo 
erected  on  Penu  and  Atlantic  Aves.,  to  cost  about 
$200,000. 

Baltimore,  Md. — Bids  are  wanted  Oct.  8  for  erect 
ing  a  building,  to  be  known  as  engine  house  No.  23, 
at  Saratoga  St.  and  Tyson  alley.  Thos.  G.  Hayes. 
Pres.  Bd.  of  Awards. 

Athens,  Oa. — The  citizens  on  Sept.  27  voted  to 
issue  $.50.00(1  bonds  for  the  erection  of  a  city  hall. 
Address  J.   W.   Barnett.  City  Engr. 

Macon,  Ga. — The  congregation  of  the  Centenarv 
Church  is  stated  to  have  decided  to  erect  a  $20,000 
edifice. 

Columbia,  8.  C. — Bids  will  be  received  by  M  li 
Cooper.  Secy,  of  State,  until  Dec.  15.  for  a  new  biller 
and  heating  apparatus  for  heating  and  ventilating  th- 
State  Capitol.  * 

Kielimnnd.  Va. — Bids  will  he  recplved  by  the  I'eni 
tentlary  Bldg.  Com.  until  Oct.  23  for  erecting  a  cell 
building:  building  to  be  of  steel  and  concrete,  con- 
taining .3.36  steel  cells,  steam  heating  and  electric 
lighting  plant,  plumbing  and  mechanical  ventllatini; 
system.  Geo.  W.  Le  Cato.  Chmn.:  P.  Thornton 
Marye,  Archt.,  Ist  Nat.  Bank  Bldg..  Newport  News, 
Va. 

Tlartiren,  n. — Bids  will  be  received  until  Oct  14 
by  the  Bd.  of  Pub.  Son-ice  of  Cincinnati,  for  a  bat- 
tery of  horizontal  tubular  boilers  at  the  City  In- 
firmary. Hartwell.      Geo.  P.  Holmes.  Clk. 

Walker,  Minn. — Plans  and  sneclfications  will  he  re 
celved  by  the  Bd.  of  Co.  Cmrs.  until  Oct.  28  for  a 
Conrt  House  to  be  erected  in  this  citv.  and  until  Oct 
29  for  erecting  said  building.      C.  E.  Griffith.  Ca.  And. 

Tndlnnapolis.  Tnd. — Bids  vill  ho  rpcf'vod  until  0»-| 
8  by  the  Bd.  of  Trus.  for  the  Central  Indiana  Hos 
pital  for  Insane,  for  plumbing  at  the  department  for 
women. 

Canton,  O.— Bids  are  wanted  Oct.   10  for  furnlshlnc 
material   and    erecting  a    city  auditorium    and    market 
house.   C.    C.   Llovd.   City  Clk.  :   L.    W.   Thomas   &  Co 
Archts..  Ilarter  Bank  Bldg. 

Columbus.  O.— Geo.  M.  Schneider  Is  stated  to  hav 
secured  the  contract  for  erecting  the  Greer  and  Awi 
Hospitals,  for  $72,046. 

Wilmington.  O. — Bids  are  wanted  Oct.  10  for  con 
stnicting  a  low  nressure  steam-heating  system  to  be 
Installed  In  the  City  Hall.    Lee  Baker.  Corporation  Clk 

Oskaloosa.  la. — .Tohn  Gler.  of  Marshalltown.  is  stal 
ed  to  have  seemed  the  contract  for  erecting  the  Car 
nerle  Library,  for  $16,056. 

Wintinnrelnpfl.  Kan. — Bids  are  wanted  Oct.  10  for 
fnrnlsl.lng  a  plant  to  heat  the  court  house  by  hot  air 
"r  stp;im  Leaf.     A.  P.  Scrltchdeld.  Co.  Clk. 

St.    Louis    Mo. — Bids  will   be  received  until  Oct    11 
by  Isaac  s.  Taylor.  Dlr.  of  Wks..  La.  Purchase  Expo 
for  erecting  the  "Manufactures"  Building  at  the  Ex- 
position. 

Auxtin.  Minn  ^\t  Is  stated  that  bids  ai-e  wanted 
Oct.  7  for  erecting  a  Carnegie  LIbrar.y.  John  H.  An 
dcrson,  Secy.  Library  Bd. 

Owenshoro.  /f;/.— The  Christian  Society  Is  reported 
to  be  preparing  to  erect  a  $23,000  church.  Dr  R  H 
Crossfield,  Pastor, 


..„^l'T"l''''*''-  '^-a.  -This  city  has  voted  to  Lssue 
.$25.fKX)  bonds  for  the  erection  of  a  city  hall  It  Is 
probable  that  plans  and  speclflcatlous  will  be  called 
for  at  the  next  City  Council  meeting,  which  takes 
place   Oct.  7.     I.  W.   Sylvester,   City  Engr. 

.ibbevllle.  Lo.— The  I'ollce  Jury  Is  stated  to  have 
decided  to  erect  a  $12,000  jail. 

Clarkm-ille.  Tex. — Andrew  Carnegie  is  stated  to 
have  ottered  this  city  $10,000  for  a  public  library. 

Paris.  Ky. — 3.  C,  Gibson,  of  I.ogansport.  Ind..  is 
stated  to  have  secured  the  contract  for  erecting 
the   Bourbon   County   Court   House,   for  $157,000. 

hexinijton.  Ky. — Bids  are  wanted  Oct.  0  for  erect- 
ing a  public  library.  C.  J.  Bronston,  Pres.  :  II.  L. 
Kowc,  Archt.,  Lexington. 

nanville,  Ky. — Bids  are  wanted  until  Oct.  28  by  the 
Bldg.  Com.  of  the  Bd.  of  Comrs.  of  the  Kv.  Institution 
for  Ueaf  at  Danville,  for  erecting  2  dormitory  build- 
ings, power  building  and  steam  plant,  according  to 
rilans  prepared  by  DIttoe  &  Wisenall.  75-76  Mlymyer 
Bldg..  Cincinnati.  O.     B.  O.  Ilodes,  Pres.  Bd.  of  Comrs. 

Omaha.  Neb. — Bids  are  wanted  Oct.  10  for  erecting 
a  public  market  house  on  Capitol  Ave.  Wm  Coburn. 
Secy.  Bd.  Pub.  Wks. 

Pasadena.  Cal. — Dawson  &  Eldrldge.  of  Los  Angeles, 
are  stated  to  have  secured  the  contract  for  erecting 
the  city  hall,  for  $36,532. 

Nogales.  Ariz. — It  Is  stated  that  bids  are  wanted 
Oct.  23  for  erecting  a  court  house.     I'hillp  Herold.  Clk. 

Redding.  Cal. — It  is  stated  that  bids  are  wanted  Oct. 
13  for  erecting  a  stone  jail.     J.  B.  Landis,  Clk. 

Montreal,  Que.^R.  Flnley.  260  St.  James  St..  and 
Jos.  Perrault  are  stated  to  have  prepared  plans  for 
the  civic  hospital:  the  estimated  cost  of  the  entire 
structure,  including  the  laying  out  of  the  grounds. 
Is  $125,000. 

Riehibueto.  N.  B. — Bids  are  wanted  Oct.  14  for 
erecting  a  Post  Office  in  this  city.  -Fred.  Geilnas, 
Secy.  Dept.   Pub.  Wks.,  Ottawa,  Ont. 

Port  Colborne.  Ont. — Bids  are  wanted  Oct.  9  for  a 
hot  water  heating  aoparatus  at  the  i'ort  Colborne 
Public  Building.  Fred.  Gelinas,  Secy.  Dept.  Pub.  Wks  . 
Ottawa,  Ont. 

BUSINESS    BUILDINGS. 

Boston.  Mnns.-  Plans  have  been  filed  bv  .'Architect 
and  Builder  A.  S.  Drl.ske.  166  Devonshire  St..  for 
a  $45,000  3-story  brick  stable.  80x80  ft.,  to  be  located 
on    Gibson   St.,   Dorchester  Dist. 

Danbury.  Conn. — The  N.  Y.,  N.  H.  &  II.  U.  R.  Co. 
will  erect  a  depot  at  Danbury.  C.  M.  Ingersoil,  Jr., 
Ch.   Engr.,  New  Haven. 

.Win  York.  N.  Y. — Henry  Slegel  will  erect  a  10-storv 
store  building  on  6th  Aye.  and  14th  St..  to  cost 
about  $1,000,000.  Architects.  Cadv.  Berg  &  See.  31 
E.  17tli  St.  Builders,  Geo.  A.  Fuller  Const.  Co.,  137 
Bway. 

Pittsburg.  Pa. — Struthers  &  Hannah.  146  6th  St.. 
are  stated  to  have  prepared  plans  for  a  bank  for 
the  Merchants'  Savings  &  Trust  Co.,  to  be  erected  on 
5th  Ave.  and  Stevenson  St.,  to  cost  about  $40,000. 

A  building  permit  is  stated  to  have  been  issued 
to  Henry  Phipps  for  the  erection  of  a  10-story  stone. 
brick  and  steel  office  building  at  6th  St.  and  Dunuesne 
Way    to    cost    $800,000. 

McKeesport.  Pa. — The  D.  L.  Clark  Co..  manufactur- 
ing confectioners,  is  stated  to  have  decided  to  erect 
an  S-story  bnilding,  38x146  ft.  on  3th  Ave.,  to  cost 
about    $150,000. 

Wilininfiton,  Del. — W.  L.  Dockstader.  of  Wilmlng 
ton,  is  stated  to  have  commissioned  Geo.  I.  Lovett. 
424  Walnut  St.,  Philadelphia,  Pa.,  to  prepare  plans 
and  specifications  for  a  theater,  office  and  store 
building  to  be  erected  on  Market  and  8th  Sts. 

.  Lockport.  N.  Y. — Wm.  E.  Huston.  Lincoln  Bldg.. 
Is  stated  to  have  secured  the  contract  for  erecting 
the  Y.   M.   C.    A.   building  for  about  $.30,000. 

Newark,  N.  J. — It  is  stated  that  plans  have  been 
completed  by  the  Engineering  Dept.  of  the  Pennsyl- 
vania R.  R.  for  the  two  freight  houses  which  are 
to  be  erected  along  the  Centre  St.  branch  of  the  line 
in  this  city:  one  will  be  .380x51  ft.  and  .30  ft.  high, 
the  other  .300x.34  ft.  and  30  ft.  high.  W.  H.  Brown, 
Ch.   Engr.,    Philadelphia. 

Chester,  Pa. — Jos.  Huston.  Wltherspoon  Bldg  Phil- 
adelphia, is  reported  to  be  preparing  plans  for  an 
oBice  building  to  be  erected  on  E.  5th  St.  for  Joslah 
Smith    and   Wm.    I.    Schaftcr. 

Pittsburg.  Pa. — A  press  report  states  that  the  Pitts- 
burg Railways  Co.  will  soon  let  contracts  for  3  large 
car  barns.  One  of  the  new  barns  will  be  an  enlarg- 
ment  of  the  present  barn  at  McKees  Rocks.  Another 
will  be  located  within  easy  access  of  the  Butler  St 
division,  and  will  have  a  capacity  of  100  cars  The 
third  barn  will  be  located  in  Wllmerding,  and  will 
furnish  quarters  for  50  cars.  All  of  the  buildings 
are  to  be  modern  structures  of  brick  and  steel  with 
the  necessary  repair  shops  attached.  P.  Uhlenhaut 
Ch.   Engr.,   Pittsburg. 

Washington.  Pa. — The  contract  for  erecting  the  new 
Y.  M.  C.  A.  building  Is  reported  to  have  been  award- 
ed to  Walker  &  Slater,  of  Washington,  for  $48.1,35. 

Philadelphia.  Pa. — It  Is  stated  that  bids  will  be 
received  until  Oct.  15  by  the  Building  Com.  for  erect- 
ing the  Lu  Lu  Temple  of  the  Mystic  Shrine,  on 
Spring  Garden  St.  Estimated  cost.  $100,000.  Milll- 
gan  &  Webber.  Archts..  520  Walnut  St. 

lUiltimore.  l/rf.—E.  M  Noel.  :\T>  W.  BIddle  St..  is 
slated  to  have  secured  the  contract  for  erecting  a  7- 
story  warehouse  on  Paca  and  Lombar<i  Sts.,  for  Dr. 
It.  Tllgbtnan.   to  cost  $75,000. 

.■spring  hake.  A".  ./. — The  Spring  Lake  Hotel  &  Heallv 
Co.  Is  stated  to  have  selected  Watson  cS:  Huckd.  120,8 
Chestnut  St.,  Philadelphia.  Pa.,  to  prepare  nians  for 
a  $1,50.000  hotel  to  be  erected  on  the  site  of  the  old 
Monmouth  Hotel  at  Spring  Lake.  It  will  he  a  5- 
story  structure,  in  the  Spanish  Renaissance  style,  to 
measure  200x.3,50  ft.,  with  wings  at  either  end' 42  ft 
wide.  The  extension  walls  will  be  Of  buff  and  red 
brick,  with  a  Spanish  tile  roof. 
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Oswego,  N.  Y. — John  Seeber,  11  Arcade  Blk.,  Is  re- 
ported to  be  preparing  plans  for  a  brick  store  and 
ofllee  building  to  be  erected  on  West  Bridge  and  2d 
Sts.  for  Louis  C.  Kowe. 

Philadclpliia.  Pa. — Addison  Hutton,  400  Chestnut 
St.,  Is  reported  to  be  preparing  plans  for  a  5-story 
basement  and  sub-basement  fireproof  bnlldlng,  to  be 
erected  at  827  to  831  Market  St.,  for  Strawbrldge  & 
Clothier,   to  cost  about  $400,000. 

Buffalo,  N.  Y. — The  International  Steam  Pump  Co. 
Is  reported  to  be  about  to  build  a  brick  foundry  on 
Roberts   Ave.   near  Clinton  St.     Cost,  ?'.>,),000. 

The  Buffalo  Dental  Mfg.  Co.  Is  about  to  build  a 
*3.1.000  brick  factory. 

*  A  plant  of  4  buildings  is  about  to  be  built  on  Mili- 
tary Road,  near  city  fine,  for  the  American  Cabinet 
Co.     Cost,  $250,000. 

C.  W.  Goodyear  is  about  to  build  a  $23,000  barn  at 
S74  Delaware  St. 

Columbus,  Go. — The  contract  for  erecting  the  Co 
lumbus  Y.  M.  C.  A.  building  is  stated  to  have  befen 
.Twarded  to  Barlow  Bros.,  of  Columbus,  for  $47,181. 

Cleveland,  O. — A  permit  has  been  issued  for  the 
erection  of  a  2-story  brick  warehouse,  180x300  ft.,  for 
the  Basset-Presley  Co.  on  Merwln  St.;  cost  about  $50,- 
000.  Architects,  Knox  &  Elliott,  Mercantile  Bank 
BIdg. 

Terre  Haute.  Ind. — H.  I>.  Breinig.  Mgr.  of  the  Ca- 
sino, is  reported  Interested  In  the  erection  of  a  new 
cpera  house,  to  cost  about  $100,000. 

Battle  Creek,  Mich. — It  Is  stated  that  the  Malta 
Vita  Food  Co.  will  erect  a  $25,000  office  building. 

Chicago.  III. — Cass  Gilbert,  Endicott  Bldg.,  St.  Paul. 
Minn..  Is  reported  to  be  preparing  plans  for  a  16-story 
building  to  be  erected  on  La  Salle  and  Adams  Sts., 
for  the  Continental  Bank,  to  cost  about  $4,000,000. 

Menasha.  Wis. — It  is  stated  that  a  new  hotel  to 
replace  the  burned  National  Hotel  Is  about  to  be  built. 
C.  W.  Howard.  Chris  Walters  and  C.  R.  Smith  are 
reported  Interested ;  probable  cost,  $35,000. 

Birmingham,  Ala. — The  building  occupied  by  Louis 
Saks'  clothing  store  was  dostro.ved  by  fire  Sept.  23.  It 
Is  stated  that  It  Is  proposed  to  rebuild  at  once. 

Mobile.  Ala. — Geo.  G.  ,Iohnson,  54  N.  Royal  St.,  Is 
the  architect  for  stores  and  apartment  houses  to  be 
built  at  a  cost  of  $46,000. 

Tallulnh.  La. — Bids  will  be  received  until  Oct.  22 
by  the  Madison  Planters'  Cotton  Oil  Co.  for  erecting 
mill  buildings  In  this  city.     J.  M.  Johnson,  Pres. 

Mewphis.  Tenn. — The  Geo.  B.  Swift  Co..  of  Chi- 
cago. III..  Is  stated  to  have  secured  the  contract  for 
erecting  the  shops  and  roundhtuses  at  Memphis,  for 
the  Illinois  Central  R.  R. ;  contract  reported  to  be 
about  $500,000. 

Natchez,  Miss. — -Eugene  M.  Clarke,  of  the  Temple 
Opera  House,  Is  reported  Interested  In  the  erection  of 
a  new  theater  to  cost  from  $60,000  to  $80,000. 

Tacoma.  Wash. — Russell  &  Heath  are  reported  to 
be  preparing  plans  for  a  $30,000  brick  block,  to  be 
built  on   A   St.  and   11th  Ave.   for  Wm.   F.  Sheard. 

Los  Angeles,  Cal. — John  Parkinson,  Laughlln  Bldg.. 
is  the  architect  for  .5-story  marble  and  pressed  brick 
club  building  to  be  built  for  the  Cal.  Club  at  5th  and 
Hill  Sts.     Estimated  cost.  $150,000. 
New  Yoek  Citt. 

Permits  for  the  following  buildings  have  been  is 
tued:  c,  signifies  cost:  o.  owner:  a,  architect;  m, 
mnson  :  rr.  carpenter :  and  ft.  builder. 

279  to  283  E  3d  St.,  br  stores  &  tenemts;  c.  $60.- 
000;  o,  Mrs  Jennie  Wanderer;  a,  Bernstein  &  Bern- 
stein. 

109th  St.  &  Amsterdam  Ave.  br  stable;  c,  $.'35,000:  o, 
Michael  A  Hoffman;  a,  S  B  Ogden  &  Co. 

DWELLINGS. 

New  York.  N.  Y. — Plans  have  been  drawn  bv  Herts 
&  Tallant,  .32  B.  28th  St..  for  a  house  to  cost  $750,000 
for  Isaac  L,  Rice,  VIce-Pres.  of  the  Holland  Sub- 
marine Boat  Co.  It  win  be  built  on  89th  St.  and 
Riverside  Drive. 

Philadelphia.  Pa. — Okie  &  Zlegler  are  stated  to  have 
prepared  plans  for  a  4-story  tenement  house  to  be 
erected  on  7th  and  Christian  Sts. 

Homeicood.  /'n.~Milllgnn  &  Miller.  520  Walnut  St.. 
Philadelphia,  are  reported  to  be  preparing  plans  for 
two  apartment  houses  in  Homewood.  One  will  con- 
tain 12  and  the  other  8  flats.  The  two  will  cost 
$25,000. 

Minneapolis,  Minn. — F.  T.  Heffelfinger  Is  stated  to 
have  secured  a  permit  tor  the  construction  of  a  stone 
dwelling  at  2'205  Park  Ave.,  to  cost  $20,000. 

Bt.  Paul,  Minn. — A  permit  has  been  Issued  for  a 
4-story  brick  flat  to  be  erected  on  Nelson  Ave.,  near 
Louis  St.,  for  M.  J.  O'Nell,  to  cost  $60,000. 

Cheyenne,  ll'i/o.—  The  plans  of  C.  W.  Murdock.  of 
Omaha,  Neb.,  are  stated  to  have  been  accepted 
by  the  Capitol  Comn.  for  the  2-story  brick  mansion 
for  the  Governor. 

New  Yobk  Citx. 

Permits  for  the  following  buildings  home  been  i«- 
sued:  c,  signifies  cost;  o,  owner;  a,  architect;  m, 
mason;  cr,  carpenter ;  and  b,  builder. 

Hancock  &  Houston  Sts,  2  br  tenemts;  c,  $60,000 
all;  o,  estate  of  N  Low;  a,  Mcllvalne  &  Tucker. 

Riverside  Drive,  73d  and  74th  Sts  and  West  End 
Ave,  stone  front  dwellg;  c,  $900,000;  o,  O  M  Schwab; 
a,  Maurice  Herbert. 

SCHOOLS. 

Hrocklon,  ,!/«««.- -Plans  for  a  new  high  school  have 
been  received  from  several  architects,  but  the  Public 
Property  and  School  Committees  have  not  yet  been 
able  to  agree  upon  a   selection. 

yew  Haven,  Conn. — The  Kd.  of  Educ.  Is  reported  to 
have  decided  to  remodel  the  high  school  as  a  gram- 
mar school,  at  a  cost  of  $30,000.  Architect,  L.  W. 
Robinson.  423  Exchange  Bldg. 

Hoboken.  N.  ./. — The  City  Council  Is  stated  to  have 
voted  to  erect  a  $130,000  school. 
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Bordentown,  JT.  J. — Bids  will  be  received  until  Oct. 
7  by  the  Com.  on  Manual  Training  &  Industrial  School 
for  Colored  Youth  of  the  State  Bd.  of  Educ,  at  the 
Dept.  of  Pub.  Educ,  Trenton,  for  erecting  a  school. 
Including  plumbing  and  heating,  on  the  grounds  at 
Bordentown. 

JVcu!  York,  N.  Y. — Bids  are  wanted  Oct.  13  for  the 
general  construction  of  Pub.  School  No.  110.  C.  B. 
J.   Snyder,  Supt.  of  School  Bldgs.,  Dept.  of  Educ. 

Brooklyn,  N.  Y. — Bids  are  wanted  Oct.  10  for  In- 
stalling ventilating  and  heating  apparatus  In  School 
No.  141,  Boro.  of  Brooklyn.  C.  B.  J.  Snyder,  Supt. 
of  School  Bldgs.,  Dept.  of  Educ,  N.  Y.  City. 

Oneida,  N.  Y. — Local  press  reports  slate  that  bids 
will  be  received  until  Oct.  9  by  the  Bd.  of  Educ.  for 
a  system  of  plumbing  In  the  High  School.  Address 
City  Clk. 

Mlddletoirn,  A',  y.-  Bids  are  wanted  Oct.  8  for 
erecting  a  school  at  Beattle  Ave.  and  Albert  St.  A. 
B.   Wilbur,   Chmn.   Bldg.   Com. 

W'ilkinsburii,  Pa. — E.  Z.  I'effer.  of  Wllklnsburg.  is 
stated  to  have  secured  the  contract  for  erecting  a 
school  on  Anderson  St.  and  Swlssvale  Ave.  for 
$(i5,000. 

Scranton,  Pa. — Edw.  Uangley.  Cornell  Bldg..  is  the 
architect  for  a  Manual  Training  School,  to  be  erected 
here  at  a  cost  of  $50,000. 

Plainfleld,  N.  J. — The  Bd.  of  Educ.  Is  reported  to  be 
considering  the  erection  of  a  high  school,  to  cost  about 
$100,000. 

Gainesville,  Go. — J.  W.  Golucke,  of  Atlanta.  Is  stat- 
ed to  have  been  selected  to  prepare  plans  for  a  school, 
to  cost  about  $20,000. 

Miheaukee.  Wis. — It  Is  stated  that  the  Wisconsin 
College  of  Physicians  and  Surgeons  within  the  com- 
ing year  will  build  an  extension  to  Its  present  build- 
ing at  a  cost  of  about  $30,000. 

Minneapolis.  Minn. — The  Bd.,  of  Educ.  is  stated  to 
have  secured  a  permit  to  erect  a  brick  school  at 
Bryant  and  37th  Aves.  N.,  to  cost  $24,000. 

Hewitt,  la. — Bids  are  wanted  Oct.  15  tor  erecting 
a  school.     R.  M.  Smith,  Secy. 

Kansas  City.  Mo. — City  Clk.  E.  J.  Becker  writes 
that  on  Sept.  27  It  was  voted  to  Issue  $500,000  bonds 
for  the  construction  of  new  schools. 

Reedsburg,  Wis. — It  Is  stated  that  bids  are  wanted 
Oct.  20  for  erecting  a  high  school.     John  D.  Devor,  Clk. 

Baton  Rouge,  La. — Bids  are  wanted  Oct.  25  for 
erecting  a  2-story  brick  workshop.  200x80  ft.,  at  the 
La.  State  TJniver..  Baton  Rouge.  Thos.  S.  Boyd,  Pres. ; 
W.  L.  Stevens,  Crowley,  La. 

Stockton,  Cal. — Bids  will  be  received  bv  James  A. 
Barr.  Clk.  of  High  School  Bd.,  until  Oct.  30,  for  erect- 
ing a  high  school.     Estimated  cost.  $100,000. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

North  Adams.  Mass. — T.  J.  Putnam.  Chmn.  Bd.  of 
Health,  writes  that  the  contract  for  the  collection  of 
garbage  In  this  city  for  a  term  of  5  years  (bids 
opened  Sept.  25)  has  been  awarded  to  Wm.  A.  Bal- 
lou  (present  contractor).  North  Adams,  at  $2,500  per 
annum. 

Atlanta.  Oa — Bids  will  be  received  by  the  Bd.  o' 
Health  until  Dec.  1  (extension  of  date)  for  the  col- 
lection and  disposal  of  garbage  and  night  soil  and 
cleaning  the  streets  of  the  city  for  a  period  of  5 
.years.  Bids  are  wanted  for  the  collection  and  dis- 
posal of  garbage  alone;  also  for  the  collection  and 
disposal  of  night  soil  alone;  also  for  cleaning  the 
streets.  Bids  are  also  wanted  for  the  cremation  or 
Incineration  of  all  the  garbage,  night  soil  and  refuse 
of  the  city  for  a  period  of  5  years.  Location  of  plant 
to  be  selected  by  the  Bd.  of  Health.  Address,  Dr.  E. 
H.  Richardson,  Secy,  of  Bd. 

GOVERNMENT  WORK. 

Watertown,  Mass. — Bids  are  wanted  Oct.  23  for 
erecting  a  barrack  building  complete,  exclusive  of 
cellar  excavation  and  stone  footing,  at  the  Watertown 
Arsenal.  Separate  bids  are  asked  for  other  walls  and 
stone  work,  omitting  root  and  all  wood  work,  and  for 
plumbing,  heating  and  gas  fitting.  Address  Lieut. 
Col.  John  G.  Butler,  Ord.  Dept.  Comdg. 

Portland,  Me. — The  following  bids  were  opened  Sept. 
29  by  Ma.1.  S.  W.  Roessler.  Corps  of  Engrs..  U.  S.  A., 
for  drjdging :  a.  Bucksport  Harbor.  Me..  150.000  cu 
yds. ;  6.  Camden  Harbor.  45.000  cu.  yds. ;  c,  Georges 
River.  Me.,  16.000  cu.  yds.  (prices  are  for  scow  meas- 
urements) :  Hamilton  &  Sawyer.  Chebeaque  Island 
Me.,  a  14i^c..  6  19Hc.,  o  20c.  ;  $8  per  ton  for  boulders. 
Camden  Harbor  and  Georges  River.  Eastern  Dredg- 
ing Co..  Portland.  Me.,  a  13%c..  6  19%c..  c  22c. , 
$5  per  ton  for  boulders.  Camden  Harbor  and  Georges 
River.  Morris  &  Cumlngs  Dredging  Co..  New  York. 
N.  Y..  a  12.48c.,  6  18  9/1  Oc. :  $4  ner  ton  for  boulders. 

Bids  opened  at  the  same  time  tor  ledge  excavations 
at  Sullivan  Falls.  Me.,  were  as  follows  (nrlce  per 
cu.  yd.  situate)  :  H.  Herbert.  Sturgis  So.  Standlsh. 
Me.,  $22.50:  Harrle  &  Letteney  Co.,  Boston,  Mass., 
$44:   Nathaniel   E.   Gordon.    So.   Portland.   Me..  $24.97. 

Portland.  Me. — Bids  are  wanted  Oct.  20  for  con 
structing  a  barrack  building  and  2  sets  of  officers' 
fiuarters  at  Ft.  McKiniey.  Me.,  as  advertised  in  The 
Engineering  Record. 

Newport,  R.  I. — Bids  will  be  received  until  Oct.  15 
at  the  Bareau  of  Equipment,  Navy  Dept.,  Washing- 
ton, D.  C,  for  water  supply  and  storage  system  at 
I  he  TJ.  S.  Naval  Coal  Depot.  Narragansett  Bay,  New 
port. 

Boston.  Mass. — The  following  bids  were  opened  Sept. 
.•«)  by  Lieut.  Col.  W.  S.  Stanton.  Corps  of  Engrs.. 
U.  S.  A.,  for  dredging  at  the  entrance  channel  to 
Lynn  Harbor  and  In  Mystic  River.  Mass.  :  a,  dredg- 
ing per  cu.  yd. ;  b.  removing  boulders  over  3  tons  each 
per   cu.  yd.  : 

Lynn  Mystic 

Bidders.  Harbor.  River. 

a  b  a  b 

East'n  Dredg.  Co.,  Boston .  $.24^4  $5.00  $.24%  $5.00 
Chas.  H.  Souther.  Boston.  .27  4.50  .22«/io  4.50 
Bay  State  Dredg  Co.,  do.  .   .23%     5.00       .23%       5.00 
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New  York,  N.  Y. — The  following  bids  were  opened 
Sept.  25  by  Col.  S.  M.  Mansfield.  Corps  of  Engrs., 
U.  S.  A.,  tor  dredging :  a.  In  Great  South  Bay,  170,000 
cu.  yds. ;  b.  In  Patchogue  Klver,  130,000  cu.  yda. ; 
c,  total :  The  Newburgh  Dredging  Co..  Newburgh, 
N.  Y  o  28c.,  b  25c.,  c  $80,100  ;  Kirk,  DrlscoU  &  Co., 
Duntee  Bldg.,  Syracuse,  N.  Y.,  o  23Mic.,  b  23c.,  c  $09,- 
850  ( recommended  for  award ) . 

Philadelphia,  Pa. — Bids  arc  wanted  at  the  U.  8. 
Lngr.  Office,  Phlla.,  until  Oct.  16,  for  the  erection  of 
a  dwelling  addition  at  Absecon  Light  Station,  Atlantic 
City,  N.  J.,  as  advertised  In  The   Engineering  Record. 

Bids  are  wanted  Nov.  1  for  furnishing  material 
and  erecting  a  lighthouse,  oil-house  and  barn  at  the 
pew  Reedy  Island  Front  Light  Station,  Del.,  as  adver- 
tised In  The  Engineering  Record. 

Washington,  D.  0'.— Bids  will  be  received  until  Oct. 
14  by  E.  A  Hitchcock.  Secy.  Dept.  of  the  Interior, 
for  furnishing  the  following:  Pipes,  fittings  and 
valves ;  radiators ;  thermostatic  temperature  regula- 
tion; covering  of  pipes,  fittings,  etc.,  and  for  fur 
nlshlng  labor  and  material  and  Installing  complete.  In 
the  Patent  Office  Bldg.,  a  steam  heating  system. 

Charleston.  S.  C. — Bids  are  wanted  at  the  U  S 
I'.ngr.  Office  until  Nov.  12  for  constructing  2  wooden 
hull,  seagoing,  self-propelling  suction  dredges,  aa  ad- 
vertised In  The  Englneerliig  Record. 

A'or/'oJfc,  Jo.— The  Washington  "Star"  states  that  all 
l>ids  opened  at  the  Bureau  ol  Yards  and  Docks.  Navy 
Dept..  V\ashlngton,  D.  C,  on  Sept.  13,  for  construct- 
ing a  concrete  and  granite  dry  dock  at  the  .Navy  Yard 
Norfolk,  have  been  rejected,  and  that  new  bids  will  be 
asked  For  bids  opened  Sept.  13  see  The  Engineering 
Record  of  Sept.  20. 

Bids  will  be  received  until  Oct.  31  at  the  D  S 
Engr.  Office,  U.  S.  A.,  Rm.  2,  Custom  House,  Nor- 
folk, for  dredging  Appomattox  River,  Va. 

,,  Wheeling,  W.  Vo.— Bids  are  wanted  at  the  U.  » 
I'-ngr.  Office  until  Oct.  30  for  building  lock  walls  and 
guide  walls  for  dam  No.  18.  Ohio  Itlver,  as  adver- 
tised In  The  Engineering  Record. 

Nadeau,  Kan. — Bids  are  wanted  Oct.  16  tor  furnish- 
ing material  and  constructing  2  bridges  over  Big 
Soldier  and  Little  .Soldier  Creeks  on  Pottawatomie  res^ 
ervatlon,  .lackson  Co.,  Kan.  Address  Wm.  R.  Honnell 
U.   b.  Indian  agent,  Pottawatomie  Agency,  Nadeau.    ' 

Chicago,  III,— Bids  are  wanted  Oct.  29  for  dredging 
and  rock  excavation  In  Calumet  River,  III.,  as  adver- 
tised In  The  Engineering  Record. 

Ft    Snelling,  Minn. — Bids  are  wanted   Oct.    25  for 

Chepenne  iryo.— Bids  are  wanted  at  the  Treasury 
Dept.,  Washington,  D.  C,   until  Nov.  4,  for  a  conduit 

^,^,Jll^'^''}''f^,^"'^"^  ^y*'*?  'r  the  U.  S.  Public 
Building  at  Cheyenne,  as  advertised  In  The  Engineer- 
ing Record. 

Denver,  Colo. — Bids  are  wanted  at  the  Treasury 
Dept.,  Washington,  D.  C,  until  .Nov.  12T  for  s^et? 
y?"'^'  S"".'^.  '*"*'™  ^""^  "<""''  Incidental  thereto  In 
the  D.  S.  Mint,  Denver,  as  advertised  in  The  Engi- 
neering Record.  * 

MISCELLANEOUS. 

rirtdgeton,  N.  J.— The  City  Council  has  passed  an 
ordinance  providing  for  the  issue  of  $40,000  bonds  for 
a  public  park. 

New  York.  N.  Y. — The  contract  for  rebuilding  the 
pier  at  the  foot  of  B.  32d  St.,  has  been  awarded  by 
the  Dock  Dept.  to  Augustus  Walsh  for  $20,890. 

Buffalo.  .N.  Y. — The  Dept.  of  Pub.  Wks.  Is  stated 
to  have  completed  plans  for  the  Improvement  of  the 
Buffalo  River  and  Cazenovia  Creek,  which  will  abate 
the  flooding  of  the  South  Buffalo  Dlst.,  and  also 
widen  and  Improve  the  channels  of  the  river  and 
creek. 

Buffalo,  N.  y. — Rids  will  be  received  until  Oct.  9 
by  Chas.  S.  Boyd,  Supt.  of  Pub.  Wks.,  Albany,  for 
deepening  and  improving  the  channel  of  Erie  Basin, 
Buffalo,  between  Buffalo   River  and  Slip  No.   2. 

New  York.  N.  Y. — Bids  will  be  received  by  Jacob 
A.  Cantor,  Boro.  Pres.,  until  Oct.  7,  for  furnishing, 
erecting,  maintaining  and  Illuminating  tor  a  period 
of  1  year,  on  existing  electric  light  poles  and  on 
other  electric  light  poles  that  may  be  erected.  600 
street  sign  boxes :  also  for  furnishing,  erecting,  main- 
taining and  Illuminating,  tor  a  period  of  1  year,  on 
existing  gas  lampposts,  and  fire  alarm  posts,  and  on 
other  gas  lampposts  that  may  be  erected.  1,025  street 
sign  boxes  :  also  for  furnishing,  delivering  and  erect- 
ing (without  maintaining  or  Illuminating)  on  exist- 
ing electric  light  poles,  gas  lampposts,  and  on  other 
poles  and  posts  that  may  be  erected,  800  street  sign 
boxes  of  2  different  patterns,  1  for  electric  light  poles 
and  the  other  for  gas  lampposts. 

Jersey   City,  N.   J. — The   Street  &   Water   Bd.   has 

■  passed   a    resolution   formally   requesting   the   Bd.    of 

Finance  to  provide  an  appropriation  of  $100,000  for 

the  Improvement  of  new   parks  and  the  extension  of 

the  city's  park  system. 

Babcock,  Wis. — Bids  will  be  received  by  J.  E.  Ingra- 
ham.  Secy.  Remington  Drainage  Dlst.,  Babcock,  for 
dredging  at)OUt  350,000  cu.  yds. 

New  Orleans.  La. — Local  press  reports  state  that 
the  Dock  Comrs.  are  about  to  let  contracts  for  the 
construction  of  4  new  steel  sheds.  Coleman,  Malo- 
chee  &  Vlllere,  Engrs.  of  the  Bd.  are  now  preparing 
plans  for  these  sheds,  which  are  to  be  located  at 
Clouet  St.  wharf,  Picayune  tier,  Oraiige  St.  and  the 
new  Mirket  St.  wharf. 

NEW    INDUSTRIAL    PLANTS. 

The  Reliance  Mfg.  Co..  Winchester,  Ky.,  will  erect 
a  wood-working  plant  to  replace  that  recently  burned. 
The  main  building  will  be  100x250-ft.,  and  the  power 
plant,  150  H.-P. 

H.  Abrams,  Winston,  N.  G.,  contemplates  erecting 
a  new  factory. 

The  Griffin,  Ga.,  Mfg.  Co.  will  bnlld  additions  to 
Its  plant  during  the  coming  year,  but  no  definite  plans 
have  been  made. 
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The  H.-wsoii  Woolen  Mills.  Anilierst.  .\.  S.,  will  In- 
stall a  power  plant  of  l.'iO  to  200  Il.-r.,  the  boilers  to 
be  two  of  125  H.-l".  each. 

The  Oneltla  Knitting  Co..  De  Pcre.  Wis.,  will  erect 
a  aVtstory.  12t'x5o-ft.  mill,  to  be  driven  cleetricaliy 
.■ind  healed  by  steam. 

Plans  have  been  prepared  for  a  S-sinry  brick  mill 
to  eost  about  ?20.000  for  the  Eaton-Hurlbnt  I'aper 
Co..  I'lttsfleld,  Mass. 

Tlllniatt  Bros.,  ItcepsvllW,  X.  C,  will  erect  u  ^- 
Rtory.  30x4O-ft.  flour  mill  and  a  22x*>-ft.  eiiKlne 
honse  at  North  Ilrook.  X.  C  They  nr<>  in  (lie 
market   for  a   :«>-H.-P.   engine  and   a   :i.VH.-l'.   boiler. 

The  Hridal  Veil.  Ore.,  Lumbering  Co.  is  having 
plans  drawn   for  a   new   mill. 

E.  W.  Wilbur.  Mes.T  City.  Arix..  expect.s  to  lie 
In  the  market  within  tiO  days  for  equipment  for  a 
creamery,  inrluding  refrigerating  plant  and  a  10- 
t«m    lee   niaohlne. 

The    namilton.    O..    Brick    Co.    will  build    a    plant 

liavlng    II    daily    output    of    -W.OOO    or  ."lO.tKlO    in    the 

early    spring.      An  engine   of  about  50  H.-I".    and  the 
necessary  boilers  will  be  installed. 

The  New  York  Air  Brake  Co..  fiO  Broadway.  New 
York,  Is  erecting  a  272x30O-ft.  foundry  at  Water- 
town,  X.  Y..  to  have  a  dally  capacity  of  100  tons. 
Steam  power  will  be  used  during  the  winter,  but  by 
next  summer  It  Is  hope<l   to  install  electricity. 

The  Huntington.  W.  Va..  Cold  Storage  &  Commis- 
sion Co.  is  erecting  a  cold-storage  house  having  a 
ca|>acit.v  of  250.000  en.  ft.,  an  ice  plant  iinving  n 
dally  capacity  of  35  tons,  and  a  1,000-ton  ice-stonigc 
house. 

Milam  &  Williams.  Watauga  Valley.  Tenn..  will 
erect  a  2Sx-KVft.  flour  mill  next  spring,  to  have  a 
capacity  of  ."Ml  to  40  bbls.  The  capacity  of  the  power 
plant  will  be  42  H.-P. 

TJie  American  Cabinet  Co..  Canlsteo,  X.  Y..  which 
has- absorbed  the  Smith  Table  Works.  Warren.  I'a., 
has  broken  ground  at  Fuirnionnt.  near  Buffalo,  N.  Y.. 
for  a  I00x20(>-fl.  main  factor?-  building.  r>0xl.'>(>-ft. 
fiidshlng  and  packing  room.  ."vSxlOO-ft.  dry-kiln  and 
gluing  honse.  and  4Ox<i0-ft.  boiler,  engine  and  jinnip- 
hig  house.  The  cost  of  the  plant  will  be  :|;2."«(l.i mi i. 
Ceo.  S.  Davis.  Warren.  Pa..  Supt.;  L.  M.  Hewit, 
Canlsteo.  Chnin.  ltd.  of  Pirectors. 

The  I'nlted  .*?lioe  Machinery  Co..  .Vibnny  BIdu'.. 
1t<»stou.  Mass..  will  erect  a  new  iflanr  at  Beverly. 
Mass.,  to  inclndv  a  :f-storv.  fiO.\SO-ft.  >idniinlstrnlloii 
building;  two  :{-story  and  bjisement.  OOOxOO-ft.  .niimii- 
facturlng  buildings ;  a  :t-storv  and  basement.  'M»t  to 
4O0x«O-ft.  storage  building:  a  60x22l>-ft.  drop  forge. 
blaeksndlh.  die  slnklug  and  Imrdcning  plant;  a  2n- 
ton  foundry  requiring  .72.000  ft.  floor  space,  anil  a 
l.oOO  to  l.Si^VH.-P.  central  p')wer  jiiant.  The  plant 
will  probably  be  driven  eieetricall.v.  K.  M.  Andrews. 
Dayton,  O..  "architect;  Deau  &  Main,  Boston,  consult- 
ing mechanl<!il  engineers. 

BUSINESS  NOTES. 

The  Cluipman  l-'ind  Kctnioniizing  System  of  .\Ibauy 
has  b*"*^!!  lncor|M>rated  with  a  capital  of  $:t.">.(«M)  to 
manufacinn'  an  invention  of  .Tolin  S.  Chapinirn  for 
economizing  fuel,  arresting  smoke  and  increasing 
Hteain  boiler  capacity.  Tite  dirwtors  nre:  .lolin  S. 
Chapman.  Isaac  La  irrange,  James  W.  Bentley  and 
B.  A.  <*hapman.  of  .\lbaiiy:  John  Pressley,  M.  I*r*'8s- 
ley  and   M.   Welglilll.  of  Kochester. 

The  Ball  PIngliie  Co..  Kile.  Pa.,  reports  tin'  follow- 
ing among  its  ri-ccnt  orders;  Detroit  Ir.iii  \-  Steel 
Co..  three  ;(.'ii>-H.-P.  engines,  each  arrange<l  for  di- 
rect connection  to  a  generator;  C.  O.  Lamson.  Waler- 
lo<i,  la.,  an  engine  for  direct  connection  to  a  Westing- 
house  generator:  I'enua.  K.  K.  Co..  Ft.  Wayne.  Ind.. 
an  eugine  for  electric  service;  I'ueblo,  Colo.,  Klectric 
Co.,  an  additional  unit. 

The  'Itis  Klevator  Co.  has  recently  clos<'d  a  con- 
tract with  the  Kapid  Transit  .Subway  Const.  Co.. 
New  York,  for  an  escalator,  or  moving  stairway,  to 
l>e  Installed  at  the  Maiiliatlaii  St.  station  of  the  in-w 
rapid  transit  road.  At  this  point  the  subway  crosses 
the  Manhattan  Valley  on  a  viaduct,  the  tracks  l)eing 
alwtit  forty  feet  above  the  level  of  the  street.  The 
escalator  will  carry  passengers  botii  up  aiul  (biwn. 
tb*  two  tracks  being  arranged  In  the  same  vcrticnl 
plinie.  The  gimranteed  carrying  capacity  of  the  de- 
vice Is  20.000  jieopie  per  hr..  10.(XK>  in  each  direction. 
A  motor  of  :{5  H.-P.  will  be  sufHcient  to  operate  the 
mechanism   when  working  at   its   nniximuin   capacity. 

The  Buffalo  &  Susquehanna  Iron  Co..  Buffalo.  N. 
Y.,  has  contrai-ted  with  Wm.  B.  Scalfe  &  Sons  Co., 
Pittsburg,  for  a  (i.(KJO-H.-P.  We-Pn-CJo  water  soften- 
ing and  purifying  system.  This  is  the  Third  plant 
porehased  by  that  company,  located  at  diflTerenl 
IHjints.  Wm.  B.  Scalfe  A:  Sons  Co.  has  now  in  suc- 
cessful operation  over  2O0.O0O  H.-l'.,  in  the  Inlted 
Stales  alone,  handling  over  2.").0OO,0fK)  gallons  of  water 
dally,  principally  for  boiler  use.  although  a  purt  of 
this  amount  is  used  in  industries  where  .soft  water 
Is  desirable. 

The  Crocker-Wheeler  Co.  held  at  its  works  at 
Ampere,  X.  J.,  on  Sept.  Zi  and  20,  its  .annual  maii- 
a|cer«*  convention.  Those  i>resent  were  the  oflic4'rs 
of  the  company.  Schuyler  S.  Wheeler,  t^Jaiio  S.  l>nnn, 
W.  L.  Brownell,  llitnam  A.  Bates.  C.  .\,  Wheeler 
imd  P.  V.  Henshaw.  and  tin;  branch  managers. 
Samuel  Kussell.  Jr..  Jnlian  Uoe.  J.  Hailv  Craig. 
I>oiilg  I".  Hall.  \V.  H.  WIsslng.  Francis  B.  DeCiress, 
Henry  J.  Sage,  William  A.  Doble  and  Harold  Lomas. 
Krancls  B.  DeOress.  of  the  conipan,T'8  Xew  York 
office,  who  has  been  in  the  service  of  the  company 
longer  tluin  any  of  the  other  branch  ofllce  managers, 
presented  to  the  general  sales  manager.  Putnam  A. 
Bates,  in  the  name  of  the  managers,  a  tokeu  of  their 
esteem. 

The  Chicago  rnenmallc  Tool  Co.  has  declared  a 
quarterly  dividend  of  2  iM-r  cent.,  payable  Oct.  l.T; 
the  capital  stock  of  the  company  is  ?lo.0(Hi.0O0.  Ap- 
pniprlatlon  was  made  lo  enlarge  the  Detroit  phiiit. 
Ihe  addition  projected  to  incrcHsc  llie  company's  I'a- 
pacliy  one  lldrd.  An  order  has  been  granted  by  the 
courts  n-strninlng  the  making,  seillng  or  use  of  tools 
In  Infringement  of  the  Moffet  patent  owned  by  the 
company  until  the  further  order  of  the  court. 


Some  of  the  contracts  recently  awarded  ilie  New 
Kngland  Structural  Co.  are  the  extension  to  the  Bos- 
ton &  .Maine  shops  at  Concord.  N.  H.,  and  bridges  at 
Kvcrett  and  Uevere,  .Mass.,  for  the  saitie  niilio.id. 
which  are  part  of  the  system  of  eliinination  of 
grade  crossittgs,  which  lias  been  begun  by  the  rail- 
road. 


PROPOSALS    OPEN. 
Bid*  Sec  i':ug 

Close.  \VATi:it  WOKKS.  ItHc.id 

Oct.    7.   Findlay,  O Sept.  27 

Oct.    0.   Brooklyn,  N.  Y Sept.  27 

Oct.  1(1.   Mater,   la ".-..    -i 

Oct.  11.   St.    Louis,    .\lo Oct.     1 

.\dv..  lOng.   Itecoid,  Oct.  4. 

Oct.  11.   Paulsboro.  N.  J Sept.  27 

Oct.  14.   (  oil>v.    \\  IS v..    4 

Adv..    Lug.    Uecoid.   Oct.   4. 
Oct.  14.  Tonawanda,  N.  Y Sept.  27 

Adv.,  Eng.  Uecord,  Sept.  27. 

(let.  l.-|.    \Mlliui-.    \\asli Oct.     4 

( let .  1 .1.    Trov.   .\.    Y ( let.      t 

Oct.  I.'i.   .Newport.   U.    1 Oct.    4 

Oct. 17.    Mt.   Clemens.   .Mich Oct.    4 

Oct.  IS.    Wasliiiigtiin.    I).    (' Oct.    4 

Adv..    I'.ng.    Kecord.   (lit.    4. 
Oct.  21.    Kast    Dundee.    Ill O.-t.     4 

.\dv..    Kng.    Uecord,   Oct.   4. 

Oct.  22.    Kl    1  'aso.    Tex Sejit.    (i 

Oct.  29.   Molinc.   Ill Sept.  27 

.\t.v..   Kng.    Uecoro.  Sept.  2<,  O.t.    4. 

Nov.   4.   (Jiievdan.   La Oct.    4 

Nov.    8.  Pumping  plant,  Brockton,   Mass Sept.  27 

Adv..  i:ng.   Uecord.  Sept.  27.  Oi  t.    4. 

Dee     L    Pnnios.    Seguin.   Tex 'uly  20 

Fayette.  Miss Sept.  27 

SEWERAGE   AND   SEWAGE    DlSl'OSAL. 

Oct.    7.    Ilavonne.    N.    .1 «.)ct.    4 

Oct.     T.    riiiladelphia.  I'a Oct.    4 

Oct.     s.    I'.oston.    -Mass Oct.    4 

(let.  1(1.    Boston.    Mass Oct.     4 

Oct.  10.  Waukegan,  III Sept.  27 

Adv.,  Eng.  Kecord,  Sept.  27. 
Oct.  10.   ICldlcy    I'uik,    I'a Ang.  10 

Adv.,  Eng.  Uecord.   .\ug.    lU. 

Oct.  11.   Akron,   O Sept.  20 

Oct.  Li.    Yonkeis.    N.    V Oct.     4 

Oct.  J."i.   Cass    Lake.    .Minn Oct.     4 

Oct,  1.").    Hartford.  Conn Oct.    4' 

Oct.  15.   Cincinnati,  O Sept.  27 

llct.  l(i.    .Newark,    .\,     .1 del.     4 

Adv..  i:ng.    itecoid.  (lit.  4. 

(let.  10.    Inla.    Kan >...(ici,     t 

Oct.  17.  Grand  Kaplds,  Mich Sept.  27 

Adv..   lOng,    Keciini.   Sept.   -i .  Oct,     1, 

(^ct.  IK,    Washington.    D.    C OM,     4 

Oct.  2(1,   (iiraid.  (1 Oil,     4 

(.i-t.  2(1.   Toledo,  O Oct.     4 

Oct.  21.    .Marion.    Ind Oct.    4 

(let.  27.    \'lneelines.    Ind Oct.     4 

(let,  2K.   Cincinnati,  (i Oct,    4 

Dec,  15,   Montevideo.   Uruguay    Sept.  13 

BKIDGES. 

Oct.    7.   East  Uiand  Forks.  Minn Sept.  20 

Oct.    S.   Siiamiio.    Wis Oct.    4 

Oct.    8.   Boston.   .Mass Sept.  27 

Oct.    s,    Indianapolis.    Ind .Sept.  20 

(let.    '.K   .Maivsville.   Kan Oct,    4 

Oct,  n.   Canton.  O Sept.  20 

Oct.  1 X  Thomaston.  Ga Sept.  27 

Oct.  13.   Eureka,  Cal Sept.  27 

Oi-t.  1.1.    Cleveland.    (1 Oct.     4 

Oct.  15.   Yellowstone    Park.    Wyii Sept.    0 

Adv..  Eng.  Uecord,  Sept,  0.  l.'l, 

(let,  l(i,   St.  Charles.  Mo .Oct.    4 

Oct.  18.   Spencer.   Ind Oct.    4 

Oct.  27.    \  letoria.  li,  C Sept.    0 

.»(lv.,   Eng,    Iteeord,  Sept,  (i  to  Oct,  4, 

Nov,    5.  Chicago,    111 Sept,    fl 

Dec.    1.  Blgtimber,  Mont Sept.  27 

PAVING  AND  KOADMAKING. 

Oct.     7.    New    York.    N,    Y O't,     4 

Oct,     7,    .li'i-sey   City.    N,    .1 Oct.     4 

Oct.    7.  McKeesport,  I'a Sept.  27 

Oct.    .s,    Ktinsas  ciiv,  .Mo Oct.    4 

Oct.    •■>.   New  York.   N.    Y Oct.    4 

( let .     !l.    .Sorw  ich.    N.    Y Oct.     4 

Oct.  1(1.   Omaha.    Neli Oct.    4 

Oct.  11.   San   Francisco,  Cal Sept.  13 

Oct.  1 3.   .Newark.  O Sept,  20 

Oct,  14.   (  inclnnall.    o Oct.    4 

Oct,  l."i.    Lead,   S,   D Oct,     4 

Oct.  15.  Cincinnati,  O Sept.  27 

Oct. 17.    L.iiMirte.    ind <> 't.    4 

Oct.l7.   Tillln.    O Oct.    4 

Oct.  211.    Toledo.    O Oct.     4 

Oct.  211.    I'lvdericksbuig.    Va ..Oct.    4 

Oct.  20.  Newton,  N.  J Sept.  27 

(let.  2S,   (  ini  innatl,    O Oct.     4 

.Nov,   :'.,    T.iledo.  O Oct.     4 

POWER.  GAS  AND  ELECTlllCllY 

Oct.    8.  Manchester,  O : Sept.  27 

Oct.  14,   Co;bv,  Wis Oct.    4 

Adv..    Eng.    Uecord.   Oct.   4. 

Oct.  14.  San   Pedro,  Cal Sept.  13 

Oct,  1.-,   Castile,    N.   Y Oct.     4 

Oct.  1.").  Chicago.    Ill Aug.  2:< 

Oct.  20.  Michigan  City,  Ind ;  Sept.  27 

Oct.  23.  Hanford,  Cal Sept.  27 

Oct.  2S,   Chattanooga.  Tenn Sept.  i:t 

Adv..  Kng.   Uecord.   Sept.  13  lo  Oct.  4. 

Nov.    1.   Macon.   Ga Aug,  30 

Nov,  1.-1   Norfolk.   Va Sept.  13 

GOVBKNMENT    WORK. 
Oct.    7.   JopUn,   Mo Sept.    6 

Adv..   Kng.  U(!eoid.  Sept.  0.  13. 

Oct     8.   Portland,  Ore Sept.  20 

Oct.    8.  Chicago.    Ill , Sept.  13 

Oct.    8.   -Montgomery.  Ala ' Sept.  13 

Adv..  Kng.  Ui-eonl,   Sept.  13  to  Oct.  4. 

Oct.    8.   Chattanooga,    Tenn I Sept.  1.1 

Oct.    9.  Washington,  D.  C Sept.  27 

Oct.    0.   Ft.  Totten.  N.  I) Sept.  20 

Oct.    9.  Newport  News,  Va Aug.  30 

Adv..  Eng.  Record,  Aug.  30,  Sept.  0. 
Oct.  10.  Mobile.  Ala.   .' Sept.  13 

Ailv.,  Kng.  Uecoid.  Sent.  13  to  f)ct.  4. 

Oct.  10.    Plaltsburg  Barracks,  N.  Y Sept.  13 

Oct.  10.   Elmlra.    N.    Y Sept.  18 

Oct.  11.  Mach.  bldg.,  Philadelphia,  Pa Sept.  27 

Oct.  11.  Ft.  Lincoln,  n:  D Sept.  20 


Oct, 

,  11. 

Oct 

.  11. 

Oct 

.  11. 

Oct 

.  11. 

Oct. 

14 

Oct. 

14. 

Oct. 

,  14. 

Oct 

.  14. 

(Kt. 

15 

Oct. 

15. 

Oct. 

15. 

Oct. 

15. 

Oct. 

15. 

Oct. 

15. 

Oct 

,15, 

Oct. 

10. 

Oct. 

l(i. 

Oct. 

1«. 

Oct, 

,  10, 

Oct. 

18, 

Oct. 

18. 

Oct. 

18. 

Oct. 

IS. 

Oct. 

2(1. 

Oct. 

20. 

Oct. 

20. 

Oct. 

20. 

Oct. 

21. 

Oct. 

22. 

Oct. 

22. 

(lit. 

23. 

Oct. 

23. 

Oct. 

23. 

Oct  23. 

Oct. 

■•5 

Oct. 

25. 

Oct. 

25. 

Oct. 

2!l. 

Oct. 

29. 

Oct. 

3(1. 

Oct. 

30. 

del. 

:'.!. 

.Nov 

,    1, 

Nov, 

1. 

Nov, 

,  4, 

Nov, 

,12, 

Nov, 

12, 

Oct, 

7, 

Oct, 

1 , 

Oct, 

7 

Oct. 

7, 

Oct. 

7. 

Oct. 

7. 

Oct. 

7. 

Ucl. 

7. 

Oct. 

s. 

Oct. 

s. 

Oct. 

s. 

Oel. 

•1, 

Oct. 

'.1. 

Oct. 

;i. 

Oct. 

III, 

Oct. 

1(1, 

Oct. 

1(1, 

Oct. 

1(1, 

Ol-t, 

1(1, 

Oct. 

10. 

Oct. 

10. 

Oct. 

10. 

Oct. 

11. 

Oct. 

13, 

Oct. 

13 

Oct. 

13. 

Oct. 

14. 

Oct. 

1  1. 

Oct. 

14. 

Oct. 

14. 

Oct. 

15. 

(let. 

15. 

Oct. 

15. 

Oct. 

15. 

del. 

1(i. 

Oct 

2(1. 

Oct. 

20. 

Oct. 

21. 

Oct. 

•  1.1 

( let. 

23. 

Oct, 

23. 

Oct. 

24. 

(let. 

2."!. 

Oct, 

2S, 

Oct 

2H, 

Oct, 

20, 

Oct 

3(1, 

Dec. 

2. 

Dec. 

8, 

I  )ec. 

15, 

Oct, 

- 

Oct. 

7. 

Oct. 

8. 

(let. 

!1. 

Oct. 

0. 

»>ct. 

0. 

Oct. 

13. 

Oct. 

13 

Dec. 

1. 

Ft  Spelling,  Minn Sept.  20 

San  Francisco,  Cal ': Sept.  1 3 

Philadelphia,    I'a. Sept.  IJ 

Dry   dock.    Ciiarleston,    S.    C .vug.  23 

Washington,    1 1,   C Dei,     I 

Dover,   Tenn Sept.  27 

Ft.  Getty.  S.  C Sept.  20 

-Vdv..   long.    Uecoid,  Sept.  2(1  lo  (let.   4. 

Aberdeen,   .S.   Dak .\ug.  3(i 

.Newport,    it.    I Oct.     4 

Fog-signal  bldg.,  San  Francisco,  Cal..  Sept.  27 

Bldgs.,  Sheridan,  Wyo Sept.  27 

Muskegon,  .Mich Sept.  20 

.\dv..  Kng.  Ue<ord,  Sept.  20  to  O.-t.  4, 

St,   Louis.   .Mo Sept.  20 

Adv.,  Eng.    Uecord,  Sept.  20,  27. 

San   Auioiiio.    Tex Sept.  2(1 

Yellowstone    Park,    Wyo Sept.    0 

.\dv..  Eng.   Uecord.  Sejit.  (i  to  Oel.  4. 

I'hiladelphla.  I'a Oct.    4 

Adv..  Kng    Uecord.  o.t.  4.    , 

Nadeaii.    Kan Oct.     I 

San  Francisco,  Cal Sept.  27 

I'ampa,    c'la Sept.    0 

Adv..  Eng.  Record,  Sept.  6  to  27. 

Foundry.    I'hiladelphla,    I'a Sept.  27 

Dredging.  Boston,  Mass Sept.  27 

Wharf,   Boston,  Mass Sept.  27 

Lldg.,  Ft.   .Myer,    Va Sept.  ;;(i 

.Vdv,.   I'.ng.    Uecord.  Sept.  2(1  to  (let,   4, 

i'ortland,  .Me (let.     4 

.Adv..  lOng.   Uecoid,  Oct.  4. 

Ft.  Riley,  Kan Sept.  27 

.\dv,.    f.ng.    lieeold.   Sept.    2i.   (lit.    4. 

San   Francisco,  Cal Sept.  27 

New    York.    N.    Y Sc|H.  2(1 

.\dv„   Kng.    Uecord,  Sent,  2(1  to  (let,   4, 
(Connoaut  Harbor),   Cleveland,  O.... Sept.  27 
.\(lv,,    I'.ug,    Heeiild.    Si'lil.    -I,   Oil,    4. 

(Ft.  Rodman).  Newport,  R.  I Sept.  27 

.\(lv.     I'.lig.    Ueeoni,    Sept     -i".   (1-t,    4. 
(Ludlngton),  Grand  Rapids,  .Mich. ...  Sept.  27 
-Adv..   l-.ng,    Uc'oKl.   Sept.   27.  Oct.    4. 

Watertown     .Miss O-t.     i 

(Brunswick  Harbor).  Savannah,  Ga..Sept.  2? 
.Adv..   ICng,    Kecord.  Sent,  2i.  o,  I     4. 
(Savannah    Harbor).    Savannah,   Ga.  .Sept.  27 
Adv..    I'ilu'.    Iteciird.    Sent,    2i.   (let-    4. 
(Chesapeake  Bay),  Wilmington,  Del .. Sept. -27 
.Adv..   Kng.    Iteiord.  Sept.  lie.  Oct.   4. 

Ft.    Snelling.    Minn Oct.    4 

Los  Angeles,  Cal Sept.  27 

.Adv..   r.ng.    Ueeorii.  Si'iit.  2i.  Oct.    4. 

Bremerton,    Wash Sept.  27 

Chicago.    Ill     tici.    4 

.Adv..  Kng.  Uecord,  (,'ct.  4. 

Pier,  Manistee,  Mich Sept.  27 

Adv..   Eng,    Uecord,  Sept,  27,  Oct,   4. 

Wliecling,    W,   Va Oct.    4 

Adv..  Eni;,    Ueemd,  (let,  4, 

Dredging.   l:ioston.  Mass Sept.  20 

Adv..  Eng.    Uecord.  Sept.  20,  27. 

Xorfulk.    Va Oct.    4 

West  Point.  NY Sept.  20 

Adv..   l-:ng.   Uecord.  Sept.  2(1  to  Oct.   4, 

l.lght-liouse,  I'liiladelphia.   I'a Oct.    4 

Adv..    Eng.    Uecord.   Oct.   4, 

Chcvenne.   Wvo Oct.    4 

Adv..  Eng,   Uecord.  (let.  4. 

Denver.    Colo Oct.     4 

Adv,,  Eng,   Uecord,  Oct.  4. 

(•liarlfston.    S,   C .(it.    4 

Adv.  Kng,    Uecoid.  (let.  4. 

BUILDINGS. 

lull.  bldg..  Albion,  N.  V (let.    4 

Scliool,  Itordentown.  N.   J Oct.    4 

I.iliri'-v,    Austin.    Minn Oct.    4 

School.   Athens,   O Sept.  27 

Jail,  Gardener,   Me Sept.  27 

CItv   Hall  improv..  New  York,   N.   i'.  .Sept.  27 

Bath,  New  York,  N.  Y Sept.  27 

Court   House.    .Miami.   Fla Aug.  lo 

Schoiil,    Middletown.  .N.    V (i,-t.    4 

K'igiiie  hoiisp.   lia  lti:nore.   .Md Oel.     4 

I'liinili..  in  |,iili,  hldg..  Indianapiills,  Ind, Oct,     4 

Seliiinl.   Oneida.  .N,   Y Od.    4 

lllg.   |;iili.   bldgs,.    I'ori   Culliorne.  (lnl,,o,-t,     1 

Library,    Le,\lngton,    Kv Oct,    4 

lltg.  Citv   Hall,   Wilmington,   o Oct,    4 

iltg,  school,  Urooklvn.  .N.  V Oct.    4 

.Mirket    honse.    Canton,   o O.-t.    4 

Market    house,   (iniaha.   Neb Oct.    4 

lltg,  Cipurt  House,  Westmoreland.  Kan, (It      4 

Cathedral,  Richmond,  Va Sept,  27 

Pub.   bldg,,   Sprlngtield.  o Sept. '20 

Police  station  plans.   Milwaukee.   Wis. Sept.  _o 

I'ul).  bldg..  St.  Liiiils.  .Ml Oct.    4 

School.  New  York.  N.   Y Oct.     4 

Jail.  Redding.  Cal Oct.    4 

Htg.  Court  House,  Texarkana,  A rk .  . .  Sept.  27 

Pill),  bldg,.    Ilarnveli,   (I Oct.     4 

I'ost  Office.   Ulcluleicto.   N.   U Oct.     4 

Jail,  Louisville,   Ky Sept.  27 

Hospital.   Spijngfield.  O Sept.  20 

School,    Hewitt,    la o.ct.    4 

B'.is,  l.ldg,,   I'liiladelpliia,    i'a Oct,     i 

Pub.  bldg..  Newark.  O Sept.  27 

Hospital.   Wlllard.  N.  Y Sept.  13 

Adv..    i:ng,    Ueeoid,    Sept.    27.    Oct,    4. 

I'lili,   lildgl.   BriMiklvn,    .N.   Y Oct.     4 

School.    Ueedsl.lllg.    Wis Oct,      ' 

Hospital.  Cleveland.  O Sept.  27 

Jail.  Jefferson.  Ga Sept.  l; 

.Mill.    'I'alhilah.    La Oct.     4 

Conn    House.  Nogafces.  .Arl-/. Oct.    4 

Pub.  lildc   Uichmond.    Va O  -t.    4 

School  plans,  Milwaukee,   Wis Sept.  27 

Sehoiil.   Katun  Umige.  La (let,  ■  4 

Court    lliiiise  plans.   Walker.   .Minn Oct.     4 

I'uIp,   lililg,,    Diinvllie,    Kv Oct,     4 

Ciimt    liiiiise.   Walker.   .Minn O.-t.    4 

School,  Stiicktiin,  Cal Oct,    4 

Capitol  work,  St,   I'aul.  Minn \iig.  Hi 

Municipal  bldg.  plans,  Wash'gt'n,  D.  C.Aug.  3(i 
lltg,  Capitol,  Ciiliimbia,   S,  C (id.     4 

MISCELLANEOUS. 

Street   signs.   New   York.   N.    Y del.    4 

Pier,  New  York,  N.  Y Sept.  27 

U     li..  Portuguese   East  Africa Aug.  .i  ■ 

lUliraio.    N.   Y Ot.     4 

Dredging,  Boston,  Mass Sept.  27 

Dry  dock  machinery,   Portland,  Ore.. Sept.    (i 

l-;i.  itv.,  Santa   ll.irbara.  Cal del.     I 

Oarh.    disiiosal.   Rrookl.vn.  N.   Y llepi    13 

(iarli.   disposal.   Atlanta.  Ga del.     4 

Dredging,    lialicock.    Wis del.     4 
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The  Durability  of  Concrete-Steel  Construction. 


One  of  the  most  important  elements  or  char- 
acteristics of  any  class  of  engineering  construc- 
tion is  its  durability.  This  quality  is  generally 
taken  to  mean  the  capacity  of  the  material  to 
resist  physical  deterioration  through  chemical 
changes,  such  as  oxidation  in  the  case  of  iron 
and  steel,  or  of  decay  in  the  case  of  timber. 
The  same  general  deterioration,  i.  e.,  that  aris- 
ing from  chemical  changes,  plays  an  Important 
part  in  the  length  of  life  of  many  of  the  less 
valuable  building  stones.  Deterioration  due  to 
chemical  changes,  therefore,  has  come  to  be 
considered  even  among  civil  engineers  as  the 
crucial  test  of  the  durability  of  perhaps  every 
class  of  engineering  construction.  While  in 
one  sense  the  test  of  capacity  to  resist  this 
kind  of  deterioration  may  be  a  proper  general 
criterion,  it  is  not  by  any  means  all  that  must 
be  carefully  regarded.  There  are  other  feat- 
ures of  structural  materials  and  combinations 
of  materials  which  have  frequently  a  controll- 
ing influence  on  durability,  although  chemical 
action  may  finally  play  a  substantial  part  in 
the  ultimate  results.  There  is  no  single  class 
of  structural  work  on  which  these  observations 
bear  more  forcibly  than  on  the  concrete-steel 
combination. 

Concrete-steel  construction  possesses  char- 
acteristics which  give  it  perhaps  the  possibility 
of  the  widest  and  most  varied  application  of  all 
materials  yet  employed  by  the  engineer.  As  a 
class  of  masonry  it  may  be  advantageously 
used  wherever  the  conditions  are  such  as  to 
require  the  use  of  any  grade  of  masonry,  in- 
cluding ail  varieties  of  foundation  or  subaque- 
ous work,  retaining  walls  or  other  walls  of 
structures,  all  parts  of  floors  and  even  much  of 
the  ornamental  parts  of  buildings.  Among  its 
varied  duties  is  included  the  resistance  to 
tension,  where  the  tendency  is  to  form  cracks 
and  so  give  play  to  the  various  deteriorating 
influences  known  as  weathering.  In  other 
words  it  may  be  subject  to  practically  every 
kind  of  exposure  which  any  engineering  struc- 
ture whatever  may  be  required  to  meet.  It 
has  already  found  its  way  Into  such  extended 
applications,  and  Is  so  seriously  considered  for 
others,  that  there  have  been  active  discus- 
sions among  engineers  as  to  the  degree  of 
durability  which  future  experience  with  it 
may  be  expected  to  disclose. 

At  the  annual  convention  of  the  American 
Society  of  Civil  Engineers  in  May  last,  one  of 


the  subjects  brought  before  It  was  In  essence 
if  not  in  name  the  durability  of  the  composite 
of  concrete  and  steel,  and  the  discussion  In 
full  may  be  found  In  the  "Proceedings"  for  Au- 
gust. As  might  be  expected  there  were  some 
clear  differences  of  opinion  as  to  a  number  of 
details,  although  in  the  main  the  consensus  of 
judgment  favored  the  durability  of  steel  em- 
bedded in  concrete.  The  whole  criticism,  how- 
ever, may  be  considered  as  being  based  upon 
the  possible  effects  due  to  chemical  changes, 
especially  those  produced  by  the  penetration 
of  dampness  through  the  surrounding  concrete 
to  the  steel  enclosed  in  its  mass.  Although 
there  are  other  most  essential  elements  in 
the  case,  those  of  a  more  directly  chemical 
nature  may  receive  the  first  attention. 

It  is  very  generally  admitted,  if  not  Invaria- 
bly held,  that  If  Iron  or  steel  be  effectually  cov- 
ered with  Portland  cement,  mortar  or  con- 
crete. It  will  be  completely  protected  from 
corrosion  for  an  indefinite  period.  This  view 
is  abundantly  supported  by  experience  and 
there  is  practically  no  probability  of  future  dis- 
closures to  the  contrary.  In  spite  of  this,  how- 
ever, there  is  a  feeling  among  at  least  a  con- 
siderable number  of  engineers  and  architects 
that,  under  the  usual  conditions  of  construc- 
tion, water  in  subaqueous  work  or  storm  water 
in  exposed  work  above  ground  may  percolate 
through  the  mass,  and  possibly  produce  oxida- 
tion of  the  embedded  metal.  Indeed,  there  are 
probably  few  engineers  .who  would  venture  to 
use  much  steel  below  water  level  even  when 
embedded  in  concrete  if  the  strength  of  the 
work  depended  upon  its  preservation.  This  ap- 
prehension is  probably  well  grounded  in  at 
least  much  of  the  concrete  work  of  the  past, 
but  it  does  not  follow  from  that  that  ftirther 
improvements  In  putting  concrete  in  place  may 
not  insure  even  the  indefinite  preservation  of 
steel  embedded  in  concrete  under  water.  The 
defect  of  past  concrete  work  as  a  preserving 
environment  of  iron  and  steel  is  chiefiy  due  to 
the  voids  remaining  In  It  in  spite  of  such  ram- 
ming or  other  compacting  as  may  have  been 
employed.  It  is  almost,  if  not  quite  Impossible 
to  force  all  the  voids  out  of  dry  concrete  mix- 
tures, but  a  much  more  nearly  continuous  mass 
may  be  reached  by  a  wetter  mixture.  That  is 
one  of  the  advantages  resulting  from  a  compar- 
atively wet  concrete  and  there  are  probably 
others.  Again  there  is  considerable  experi- 
ence which  goes  to  show  that  a  mortar  made 
with  a  suitable  percentage  of  finely  ground 
cement  Is  practically  impervious  to  wafer,  at 
least  suflBciently  so  for  the  requisite  preserva- 
tive effects  on  embedded  iron  and  steel;  In- 
deed, some  existing  records  of  tests  show  that 
the  same  observation  may  be  applied  to  con- 
crete suitably  made  and  put  in  place,  even 
when  the  cement  is  of  ordinary  fineness  only. 
It  is  believed  that  It  is  practicable  under  rea- 
sonable conditions  of  engineering  construction 
to  protect  iron  and  steel  for  even  subaqueous 
work,  by  either  surrounding  the  metal  immedi- 
ately with  essentially  impervious  mortar  and 
concrete  beyond  that,  or  by  suitably  made  con- 
crete. In  the  latter  event  properly  balanced 
proportions  of  sand  and  broken  stone  or  gravel 
is  a  most  important  element  in  the  quality 
of  preservative  impermeability.  Results  al- 
ready obtained  in  actual  work  show  that  the 
attainment  of  these  results  is  undoubtedly 
within  the  reach  of  practicable  engineering 
operations,  but  that  the  fineness  of  cement 
grinding  and  the  balanciiig  of'  concrete  ele- 
ments materially  infiuence  the  results.  In  the 
preceding  observations  It  has  been  pointed  out, 
essentially,  that  the  actual  continuity  of  the  en- 
closing mass  is  Imperative  for  complete  protec- 
tion. This  is  a  feature  which  almost  Invariably 
escapes  attention  in  the  discussion  of  this  sub- 


ject. Yet  It  is  clear  that  If  cracks  occur  In  the 
concrete,  however  continuous  the  mass  may 
originally  have  been,  avenues  of  entrance  for 
water  and  all  kinds  of  weathering  are  created. 
Fortunately  most  careful  Investigations  have 
shown  that  the  action  of  the  steel,  among  other 
things,  effectively  prevents  the  occurrence  of 
cracks  that  would  otherwise  certainly  appear. 
It  is  one  of  the  unexpected  but  most  advanta- 
geous Infiuences  of  the'  metal  portion  of  the 
combination.  M.  Consldftre  and  others  have 
demonstrated  that  the  concrete  surrounding  a 
steel  bar  will  stretch  far  beyond  any  limits  pos- 
sible when  acting  by  itself;  it  may  even  stretch 
one  five-hundredth  of  Its  length  before  parting. 
Again,  experimental  dfetermlnatlons  during  the 
past  two  or  three  years  have  conclusively 
shown  that  the  thermal  expansion  and  con- 
traction of  concrete  (as  well  as  other  masonry) 
is  so  nearly  Identical  with  that  of  iron  and  steel 
that  they  may  be  considered  the  same.  The 
two  parts  of  the  combination,  therefore,  move 
as  a  unit  under  temperature  changes  and  there 
can  be  set  up  no  internal  stresses  tending  to 
separate  them  or  to  rupture  either.  These  two 
latter  qualities  of  the  concrete-steel  composite 
are  effective  infiuences  in  the  maintenance  of 
continuity  of  the  concrete  and,  hence.  In  secur- 
ing its  Impermeability.  The  effect  of  the  em- 
bedded steel  upon  the  durability  Is  most  Impor- 
tant and  of  a  value  not  yet  fully  recognized. 


Technical  Education  was  the  subject  of  Prof. 
John  Perry's  recent  presidential  address  before 
the  engineering  section  of  the  British  Associa- 
tion, and  in  the  course  of  his  remarks  he  paid 
his  respects  as  follows  to  certain  critics  among 
practicing  engineers:  "When  a  man  has  be- 
come a  great  engineer,  and  he  is  asked  how  it 
happened,  what  his  education  has  been,  how 
young  engineers  ought  to  be  trained,  as  a  rule 
it  is  a  question  that  he  is  least  able  to  answer, 
and  yet  it  is  a  question  that  he  is  most  ready 
to  answer.  He  sees  that  he  benefited  greatly 
by  ovei-coming  certain  dilflcultles  In  his  life; 
and  forgetting  that  every  boy  will  have  difficul- 
ties enough  of  his  own,  forgetting  that,  although 
a  few  difficulties  may  be  good  for  discipline, 
many  difficulties  may  be  overwhelming,  for- 
getting also  that  he  himself  is  a  very  exceptional 
man,  he  insists  upon  it  that  those  difficulties 
which  were  personal  to  himself  ought  to  be 
thrown  in  the  path  of  every  boy.  It  often  hap- 
pens that  he  is  a  man  who  is  accustomed  to 
think  that  early  education  can  only  be  given 
through  ancient  classics.  Being  an  exceptional 
boy,  he  did  not  altogether  lose  his  natural  in- 
clination to  know  something  of  his  own  lan- 
guage; and  he  is  In  the  habit  of  thinking  that 
he  learnt  English  through  Latin,  and  that  an- 
cient classics  are  the  best  mediums  through 
which  an  English  boy  can  study  anything.  He 
forgets  the  weary  hours  he  spent  getting  oft 
Euclid,  and  the  relief  it  was  to  escape  from  the 
class-room  not  quite  stupefied;  and  he  advocates 
the  study  of  pure  mathematics  and  abstract 
dynamics  as  absolutely  necessary  for  the  train- 
ing of  the  mind  of  every  young  engineer.  I 
have  known  the  ordinary  abominable  system 
of  mathematical  study  to  be  advocated  by 
engineers  who,  because  they  had  passed  through 
It  themselves,  had  really  got  to  loathe  all  kinds 
of  mathematics  higher  than  that  of  the  grocer 
or  housekeeper.  They  said  that  mathematics 
had  trained  their  minds,  but  they  did  not  need 
it  in  their  profession.  There  is  no  profession 
which  80  much  requires  a  man  to  have  the 
mathematical  tool  always  ready  for  use  on  all 
sorts  of  problems,  the  mathematical  habit  of 
thought  the  one  most  exercised  by  him;  and  yet 
these  men  insist  upon  it  that  they  can  get  all 
their  calculations  done  for  them  by  mathe- 
maticians paid  so  much  a  week." 
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A  Four-Truss  Double-Deck  Railroad  Bridge. — L 


Bridge  No.  1  of  the  eastern  division  of  the 
Pittsburg,  Fort  Wayne  and  Chicago  Railway 
crosses  the  Allegheny  River  between  Pittsburg 
and  Allegheny.  It  has  five  pin-connected 
through  channel  spans  on  masonry  piers  about 
35  feet  high  above  mean  water  level,  and  Is 
about  975  feet  long  on  center  line  between  abut- 
ments of  end  spans.  The  faces  of  the  north 
abutment  and  the  sides  of  the  four  intermediate 
piers  are  parallel  and  make  an  angle  of  81°  51' 
with  the  axis  of  the  bridge.  The  south  pier  of 
the  old  bridge  was  remodeled  and  extended  to 
serve  as  south  abutment  for  the  new  structure 
and  is  at  an  angle  of  91°  13'  with  axis  of  bridge. 
Two  of  the  piers  are  10  feet  wide  and  about  58 
feet  long  under  the  coping  and  the  other  two 
are  12  feet  wide  and  about  66  feet  long  to  pro- 
vide seats  for  the  heavier  trusses  of  the  long 
span. 

E^ach  span  has  four  trusses,  three  of  which 
are  in  the  same  straight  lines  from  end  to  end 
of  the  bridge,  and  the  fourth  are  in  line  for  the 
four  western  spans,  but  divergent  for  the  east- 
em  span.  Each  of  the  trusses  In  each  of  the 
four  western  spans  has  the  same  length  as  the 
other  three  trusses  of  the  same  span  but  in 
the  eastern  span  the  lengths  of  the  trusses  from 
center  to  center  of  end  pins  vary  from  164  feet 
2  5/16  inches  to  157  feet  10  7/16  inch.  There 
are  three  spans  of  156  feet  %  inch  and  one  span 
of  333  feet  3%  inches.  In  these  spans  the  cen- 
ters of  the  trusses  are  9  feet  and  26  feet  8 
Inches  from  the  axis  of  the  bridge.  The  base 
of  the  lower  rail  is  6  feet  6^^^  inches,  and  the 
center  of  lower  chord  pins  is  7  feet  2%  Inches 
above  the  top  of  the  pier  masonry  in  the  333 
feet  span  and  4  feet  2%  inches  and  4  feet  11% 
inches,  respectively  in  the  other  spans.  The 
bridge  is  cambered  as  a  whole  so  as  to  give 
a  continuous  parabolic  curve  with  a  horizontal 
chord  983.96  feet  long  and  a  12-inch  center  ver- 
tical ordinate  to  the  base  of  rail.  This  is  effect- 
ed by  varying  the  heights  of  the  pier  tops  and 
making  the  inclined  lines  which  connect  the 
centers  of  the  spans  the  chords  of  a  parabolic 
curve.  For  the  camber  of  each  span  the  center 
ordinates  vary  from  0.16  to  0.337  feet  and  the 
ordinates  between  them  and  the  rail  base  are 
made  in  the  framing  of  the  cross  ties. 

The  floor  Is  of  soft  steel  and  is  designed  to 
conform  to  the  standard  floor  for  the  Pennsyl- 
vania Lines  West  of  Pittsburg.  The  field  rivets 
are  of  wrought  iron,  the  shop  rivets  are  of  mild 
steel,  and  all  the  remainder  of  the  superstruc- 
ture Is  of  medium  steel  designed  according  to 
the  standard  specifications  of  the  railway  for 
1897,  with  the  stresses  increased  20  per  cent. 
for  medium  steel  members.  In  the  333-foot  span 
the  loading  assumed  is,  for  the  outside  trusses, 
2,980  i>ounds  dead  and  3,750  pounds  live  per 
lineal  foot  and  37,500  pounds  concentrated.  For 
the  inside  trusses,  6,380  pounds  dead  and  7,500 
pounds  live  per  lineal  foot  and  75,000  pounds 
concentrated.  Wind  pressure  is  assumed  at  50 
pounds  per  square  foot  for  the  unloaded  and  30 
pounds  per  square  foot  for  the  loaded  structure, 
and  at  600  pounds  per  foot  for  moving  load. 
For  the  floor  system  the  load  per  track  is  as- 
sumed at  5,000  pounds  per  lineal  foot  and  at 
50,000  pounds  concentrated  and  the  dead  load 
of  the  track  at  300  pounds  per  lineal  foot. 

It  was  required  that  the  bridge  should  carry 
two  pairs  of  tracks  at  different  fixed  levels  and 
the  vertical  clearance  between  them  was  too 
small  to  allow  for  floor  beams  deep  enough  to 
carry  two  tracks;  therefore  the  bridge  was  de- 
signed with  four  trusses  so  as  to  secure  single 
track  floorbeams.  The  two  vacant  panels  in 
the  transverse  sections  have  been  arranged 
above  and  below  and  on  opposite  sides  and 


are  at  present  occupied  by  sway  bracing,  one 
of  them  being  utilized  for  a  sidewalk  between 
the  diagonals,  and  the  other  one  being  designed 
to  receive  a  third  track  at  the  upper  grade  If 
necessary  in  the  future.  The  upper  deck  is 
made  according  to  the  usual  standard  of  the 
North  West  system  with  four  lines  of  stringers 
to  each  track.  In  the  lower  floor  two  more  lines 
of  stringers  are  added  for  each  track  and  the 
whole  lower  deck  is  covered  with  plank  and 
protected  by  railings  to  permit  the  ready  han- 
dling of  trains  by  the  yard  crews. 

In  the  333-foot  span  the  lower  chord  panels 
are  23  feet  9  11/16  inches  long,  except  in  the 
end  panels,  which  vary  on  account  of  the 
skewed  ends.  The  vertical  end  posts  are  27i/i 
feet  high,  and  the  center  three  vertical  posts 
are  63%  feet  high.  The  bottom  chord  is  hori- 
zontal, and  the  top  chord  is  horizontal  in  the 
center  two  panels  and  Inclined  elsewhere.  In 
the  center  trusses  the  maximum  top  chord 
stress  is  3,235,000  pounds  and  the  corresponding 
cross  sectional  area  is  292.5  square  inches. 
Maximum  bottom  chord  stress  3,064,000  pounds, 
section  237.5  square  inches.  End  vertical  post, 
2,224,000  pounds,  section  202.5  square  inches. 
End  diagonal  tie,  2,427,000  pounds,  section  190 
square  inches. 

As  seen  by  the  cross  section  diagram  each 
center  truss  carries  half  the  load  from  three 
tracks,  while  each  outside  truss  carries  half 
the  load  from  one  track,  therefore  the  stresses 
in  the  side  trusses  are  much  lighter  than  those 
just  given.  The  maximum  top  aitd  bottom 
chord  stresses  and  sections  are  1,563,000  pounds 
and  146  square  inches  and  1,469,000  pounds  and 
116.25  square  inches  respectively,  and  the 
stresses  in  the  other  members  are  in  propor- 
tion. 

The  trusses  are  braced  together  by  the  two 
floor  systems,  one  of  which  is  just  below  the 
lower  chord  pin  level  and  the  other  is  about 
17  feet  in  the  clear  above  it,  and  by  transverse 
girders  between  the  tops  of  all  vertical  posts 
and  by  lateral  diagonals  in  the  planes  of  the 
top  and  bottom  chords.  There  are  besides  solid 
web  knee  braces  at  both  ends  of  all  floorbeams 
and  on  both  top  and  bottom  flanges  of  the 
beams  in  the  upper  deck.  On  one  side  of  the 
bridge  the  upper  and  on  the  other  side  of  the 
bridge  the  lower  outside  panel  of  every  bent 
between  vertical  posts  is  stiffened  transversely 
by  riveted  X-braces,  thus  providing  great  resist- 
ance to  lateral  defprmation. 

The  bottom  laterals  are  flat  plates  %  inch 
thick  and  from  6  to  14  inches  wide.  Each  one 
is  stiffened  by  a  5x3%x%-inch  angle  riveted  to 
the  upper  side,  between  stringer  intersections. 
The  top  laterals  are  single  clevis  ended  bars 
from  1%  inches  to  2  7/16  inches  square.  All 
lateral  diagonals  extend  across  three  panels 
longitudinally  and  are  connected  to  each  of 
the  four  trusses,  thus  completely  X-bracing 
each  panel  between  trusses  and  floorbeams. 
The  Intermediate  center  floorbeams  are  pro- 
portioned for  a  maximum  moment  of  7,530,000 
pounds  and  have  a  31%xll/16-lnch  web,  two  6x 
6x%-inch  angles  and  three  16x%-inch  plates, 
one  full  length,  one  13  feet  and  one  10  feet  long, 
in  each  flange.  The  outside  and  end  floor- 
beams  have  somewhat  lighter  stresses  and  have 
the  same  depth  of  web  and  size  of  flange  angles 
and  plates,  but  are  made  with  lighter  metal. 

The  26  feet  lOi/4-inch  stringers  have  a  maxi- 
mum moment  of  2,593,000  pounds  and  are  made 
with  a  26%x%-inch  web  plate  and  two  6x6x 
11/16-lnch  flange  angles.  The  flange  stress  Is 
110,200  pounds  and  its  area  14.4  square  inches. 
The  lower  outside  panel  not  occupied  by  a  rail- 
road track  has  a  sidewalk  with  floorbeams  32^4 
inches  deep,  having  4x3i4x%-inch  flange  angles. 
The  two  stringers  outside  the  four  track  string- 


ers in  each  of  the  two  lower  deck  tracks  are 
made  with  a  26%-inch  x  %-inch  web  and  two 
5x3%x%-inch  flange  angles.  In  all  work  it 
was  required  that  all  rivets  were  '%-inch  in 
diameter,  and  that  their  holes  were  punched 
%-inch  and  reamed  except  where  the  material 
was  '^^-inch  or  more  thick  where  they  were 
drilled  from  the  solid.  All  holes  in  flats  were 
also  drilled  from  the  solid  and  all  holes  for 
fleld  connections  were  reamed  to  cast  iron  tem- 
plates. 

The  skew  is  taken  up  in  the  varying  lengths 
of  the  end  panels,  so  that  the  intermediate 
transverse  members  are  all  at  right  angles  to 
the  trusses  and  their  connections  to  the  verti- 
cal posts  are  central.  The  end  floorbeams  are 
skewed  to  correspond  with  the  angle  of  the 
pier  axis  and  the  end  panel  stringers  have 
varying  lengths  and  oblique  connection  angles. 
The  pedestals,  shoes  and  bed  plates  are  square 
with  the  trusses  and  skewed  with  the  pier 
masonry  so  that  the  line  connecting  their  cen- 
ter points  forms  an  offset  line  as  indicated  by 
the  end  floor  beam  webs  in  the  drawing  of  half 
the  end  eJevation  of  the  bridge. 

The  upper  deck  floor  beams  are  only  about  8 
feet  in  the  clear  below  the  end  top  chord  pins 
so  that  it  is  impossible  to  have  portal  bracing, 
the  upper  tracks  are  at  this  point  half  through 
and  sway  bracing  Is  provided  by  the  heavy 
solid  web  plate  knee  braces  at  the  ends  of  the 
floor  beams,  by  one  panel  of  transversp  X-brac- 
ing over  the  sidewalk  and  by  the  depth  of  the 
floorbeam  connecljons.  The  elevation  of  the 
end  of  the  span  is  not  symmetrical  about  its 
center  line  beyond  the  outside  of  the  center 
truss,  B.  One  outside  truss,  D,  is  much  heavier 
than  the  other  outside  truss  A,  and  the  trans- 
verse panel  between  trusses  C  and  D  is  differ- 
ent from  that  between  trusses  A  and  B,  but  the 
variations  correspond  to  those  clearly  shown, 
in  the  intermediate  vertical  transverse  sections. 

The  top  chord  pin  Ul  is  only  about  18  feet 
above  the  top  of  the  upper  deck  floorbeam  and 
there  is  no  top  lateral  strut  at  that  point.  Top 
chord  pin  U2  Is  about  28  feet  above  the  top  of 
the  upper  deck  floorbeam  and  the  upper  trans- 
verse bracing  there  consists  of  lattice  girders 
about  7  feet  deep  with  T  shaped  flanges  and 
pairs  of  diagonal  angles  with  their  flanges 
riveted  together  at  intersections.  At  U4  and  6 
the  bracing  is  similar  except  that  the  top  and 
bottom  flanges  of  the  transverse  lattice  girder 
are  replaced  by  light  plate  girders  as  shown  in 
the  detached  detail  of  connections  to  truss.  At 
vertical  posts  3-5  and  7  there  are  diagonal  tie 
connections  to  the  post  between  the  chord 
pins  which  are  made  as  shown  in  the  section 
at  U7-L7  and  the  transverse  upper  bracing  con- 
sists of  light  top  struts  with  I-shaped  cross  sec- 
tions and  latticing  of  single  3x3-inch  angles 
between  the  posts,  which  is  made  in  each  case 
as  deep  as  the  train  clearance  allows. 

The  vertical  end  posts  of  the  center  trusses 
are  each  made  with  one  48xi^-inch  cover  plate, 
four  36x%-inch  web  plates,  eight  6x4x?4-inch 
flange  angles  and  four  5x%-inch  flange  rein- 
forcement plates.  The  distance  between  the 
inside  webs  is  a  little  greater  than  that  between 
them  and  the  outside  ones,  and  their  flange 
angles  are  riveted  on  opposite  sides,  as  is 
shown  for  the  top  chord  sections  to  which  the 
end  posts  correspond,  in  a  manner  to  make 
each  web  with  its  flanges  resemble  a  Z-bar  and 
promote  the  facility  of  shop  assembling  and 
riveting.  The  inner  flanges  are  stayed  by  %- 
inch  top  and  bottom  tife  plates  51  inches  long 
and  by  zigzag  5x %-inch  lattice  bars.  At  the  pin 
bearings  each  web  is  reinforced  by  two  full 
width  %-inch  plates  on  each  side,  giving  a  com- 
bined length  of  13%  inches  bearing  for  the 
four  supports  of  each  9-lnch  pin.    The  ends  of 
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the  post  are  cut  to  bisect  the  angles  made  with 
the  top  and  bottom  chords  and  are  milled  to 
V4-inch  clearance  from  the  center  line  of  the 
chord  pin  and  have  jaw  plates  merely  to  hold 
the  members  in  position,  the  bearings  being 
made  with  half  holes  exclusively. 

The  webs  are  connected  with  horizontal  dia- 
phragm plates  about  4  feet  from  the  pin  cen- 
ters and  by  a  vertical  diaphragm  in  the  plane  of 
the  center  line  of  the  chord  pins  which  extends 
from  the  top  of  the  upper  to  the  bottom  of  the 
lower  upper  deck  floorbeam  knee  brace.  The 
shoe  has  four  webs  in  the  planes  of  the  end 


to  enclose  the  ends  of  the  rollers.  The  ends 
of  the  rollers  are  attached  by  stud  bolts  to  pairs 
of  horizontal  bars,  the  upper  one  of  which  is 
hooked  at  the  ends  to  engage  the  lower  one 
&nd  prevent  the  motion  of  the  rollers  beyond 
a  fixed  angle.  The  rollers  are  grooved  for  3%x 
%-inch  top  and  bottom  center  guide  bars  and 
rest  on  fourteen  %-inch  flat  bars  4  and  5  inches 
wide  and  71  inches  long  on  a  71x77xl%-lnch 
bed  plate,  which  is  riveted  across  the  top 
flanges  of  ten  12-inch  I-beams  10  feet  1% 
inches  long.  These  beams  form  a  top  grillage 
which  receives  the  shoe  for  the  adjacent  span 


in  each  space.  At  the  fixed  end  of  the  span  the 
shoe  is  the  same  and  the  arrangement  is  like 
that  at  the  expansion  end  except  that  the  nest 
of  rollers  is  replaced  by  a  third  or  upper  gril- 
lage made  similar  to  the  lower  one  with  nine 
10-inch  I-beams  5  feet  long  parallel  to  those  in 
the  bottom  grillage  and  having  a  cap  plate 
somewhat  larger  than  the  base  plate  of  the 
shoe. 

The  end  section  of  top  chord  is  made  In  a 
two-panel  length  of  nearly  53  feet,  and  is  com- 
posed of  one  48x%-inch  cover  plate,  eight  6x4x 
%-inch    angles,    two  36x%-inch    and    two    36x 


post  webs  and  of  corresponding  thicknesses. 
They  are  connected,  as  shown  in  the  end  eleva- 
tion of  the  span,  by  a  vertical  diaphragm  in  the 
plane  of  the  center  line  of  the  lower  chord  pin, 
and  the  outside  webs  are  field-riveted  to  the 
end  vertical  web  stiffener  angles  of  the  end 
floorbeam.  This  is  seated  on  the  edge  of  the 
base  plate,  which  is  71  inches  wide,  76%  inches 
long  and  is  planed  to  a  thickness  of  IVi 
inches. 

At  the  expansion  end  of  the  truss  the  shoe 
is  seated  on  thirteen  9-inoh  segmental  rollers 
and  has  on  each  side  a  llx%-inclx  vertical  plate 


and   is   supported   on   two   bottom   grillages   of 
I-beams  at  right  angles  to  it. 

The  bottom  grillage  has  nine  12-inch  I-beams 
lOVi  feet  long  countersunk-riveted  to  72x%- 
ineh  top  and  bottom  plates  11  and  12  feet  long, 
and  has  a  %-inch  lead  filler  plate  between  the 
base  p'ate  and  the  masonry.  In  both  grillages 
the  spaces  between  the  beam  webs  are  closed 
by  12-inch  channels  across  the  ends  of  the 
beams  with  their  flanges  turned  out.  and  in  the 
same  planes  as  the  beam  flanges  and  their  webs 
connected  to  the  webs  of  the  outside  beams  by 
short  vertical  angles.  The  webs  of  the  gril- 
lage beams  are  connected  by  a  vertical  trans- 
verse diaphragm  on  the  center  line,  which  con- 
sists of  a  %-inch  plate  and  two  3x3-inch  angles 


13/16-inch  web  plates  and  four  5x%-inch  flange 
reinforcement  plates,  making  a  total  sectional 
area  of  207  square  inches.  The  second  section 
of  top  chord  reaches  from  U2  to  U4  and  has  Its 
section  increased  63  square  inches  by  reinforc- 
ing the  web  plates,  the  thicknesses  of  the  other 
materials  remaining  the  same.  The  remainder 
of  the  top  chord  is  made  in  three  two-panel  secv 
tions  and  has  a  uniform  cross  section  which  is 
increased  22%  square  inches  more  by  thicken- 
ing the  web  plates  to  4%  inches. 

Except  as  noted  the  construction  of  the  top 
chord  corresponds  to  that  described  for  the 
end  post,  with  end  transverse  diaphragm  plates 
connecting  the  webs  and  half-hole  bearings  for 
the  9-incb  pins  at  U0-U2-U4  and  Uti,  At  ?s<ib  of 
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these  points  the  inclination  changes  and  the  lop  chord  pins  at  U3-U5  and  U7  and  the  tops  of 

joint  is  protected  by  a  thin  splice  plate  over  the  vertical  posts  are  flange  riveted  to  the  lower 

the  top  flange  cover  plates.    This  plate  is  ex-  flanges  of  the  top  chords. 

tended  beyond  the  flanges  to  serve  as  a  con-  The  transverse  strut  at  U2  is  shallow  and  is 

nection  plate  for  the  top  lateral  rods  and  trans-  not  connected  to  the  bottom  flange  of  the  top 
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top  chord,  and  flush  with  it,  and  a  rectangular 
lower  member  with  top,  bottom  and  side  plates, 
the  latter  extending  across  the  faces  of  the 
vertical  posts  and  riveted  to  them.  The  verti- 
cal posts  U2-L2,  U4-L4  and  U6-L6  have  continu- 
ous sections  from  top  to  bottom  and  are  made 
of  built  channels,  latticed  and  have  two  32-inch 
web  plates  and  four  4x4-inch  flange  angles. 

The  intermediate  vertical  posts  are  made  in 
two  sections  each.  The  lower  section  is  similar 
to  those  at  L2  L4  and  L6,  but  the  upper  portions 
are  merely  struts  to  cany  the  top  chords  and 
are  made  of  pairs  of  i  5-inch  channels  about  2 
feet  apart  back  to  back  and  latticed.  The  feet 
of  all  vertical  posts  project  about  4  feet  beyond 
the  centers  of  the  lower  chord  pins  to  receive 
the  vertical  flange  connections  for  the  lower 
deck  floorbeams.     Vertical  diaphragms   in  the 
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verse  bracing  and  at  U3-U4-U5-U6  and  U7  there 
are  similar  narrower  plates  riveted  to  the  upper 
sides  of  the  bottom  flanges  of  the  top  chord 
angles  to  receive  the  lower  flange  connections  of 
the  I-shaped  top  lateral  struts.    There  are  no 


chord.  All  of  the  other  transverse  struts  have 
an  intermediate  pair  of  horizontal  flange  angles 
which  are  connected  to  the  lower  flange  of  the 
top  chord.  At  U4  and  U6  the  top  lateral  strut 
has  an  I-shaped  upper  member  as  deep  Ag  the 


planes  of  the  chord  pins  connect  the  post  webs 
above  and  below  the  pins  and  wide  horizontal 
connection  plates  are  riveted  to  the  lower  ends 
of  the  posts  to  receive  the  bottom  lateral  diago- 
nals.   Th§  lower  epdg  of  all  the  vertical  posts 
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are  similar  to  tliat  of  post  U2-L2  except  that 
tlie  latter  has  the  bottom  tie  plates  extended 
to  receive  an  additional  pair  of  outside  vertical 
diaphragms  and  there  is  a  center  diaphragm, 
all  carried  down  to  the  pin  ■  center  and  rein- 
forced with  side  plates  so  as  to  make,  with  the 
two  main  webs,  five  bearings  for  the  pin.  The 
other  vertical  posts  have  only  two  pin  bearings 
each,  one  in  each  main  web.  All  the  truss  pins 
are  ?  inches  in  diameter  and  have  shouldered 
ends  with  1-inch  washers  and  octagon  nuts. 
Pin  L7  has  a  74-inch  grip  and  carries  twenty 
I0x2%-inch  eyebars. 

The  outside  trusses  resemble  the  inside  ones 
except  that  they  are  lighter  and  that  the  lateral 
and  transverse  member  connections  are  differ- 
ent on  account  of  the  arrangement  of  the  floor 
systems,  but  the  details  are  substantially  sim- 
ilar and  are  varied  only  as  necessary  on  account 
of  their  relative  functions  and  positions.  The 
top  chord  is  36  inches  wide  and  36  inches  deep 
and  has  only  two  webs,  throughout,  but  these 
webs  are  reinforced  in  six  panels.  The  end  two 
panels  of  bottom  chord  are  made  with  pairs  of 
10x1  3/16-inch  bars  which  have  a  3%x3%-inch 
angle  riveted  to  the  inside  of  each,  from  end  to 
end,  to  serve  as  a  connection  for  tie  plates  and 
lattice  bars  by  which  they  are  braced  together. 

This  span  weighs  about  3,000  tons  and  was 
designed  and  constructed  under  direction  of 
.Mr.  Thomas  Rodd,  chief  engineer,  and  Mr.  J. 
C.  Bland,  engineer  of  bridges  for  the  Pennsyl- 
vania Lines  West  of  Pittsburg.  The  inspection 
was  performed  by  the  railroad  company's  force 
under  Mr.  C.  P.  B.  Buchanan,  inspector  of 
bridges.  The  riveted  members  were  built  at 
the  Pencoyd  plant,  and  bars,  pins  and  rods  at 
the  Keystone  plant  of  the  American  Bridge  Co., 
Mr.  Paul  L.  Wolfel,  chief  engineer.  The  erec- 
tion was  done  under  direction  of  Mr.  S.  P. 
Mitchell,  chief  engineer  and  Mr.  H.  A.  Green, 
assistant  engineer  and  superintendent  of  erec- 
tion for  the  western  district. 

(To  be  Continued.) 


A  Concrete-Steel  Sewer. 


The  Cement  and  Concrete  Exhibits  at  the 
Diisseldorf  Exhibition  furnish  excellent  exam- 
ples of  the  admirable  results  obtainable  with 
skilled  workmanship  and  good  materials  prop- 
erly used.  These  exhibits  are  grouped  in  and 
about  a  large  terrace  on  the  bank  of  the  Rhine. 
At  the  head  is  a  large  fountain  and  basin, 
adorned  with  concrete  sculptural  work  and  on 
each  flank  is  a  lofty  column.  The  steps,  balus- 
trades and  arcades  of  the  terrace  are  all  con- 
crete, and  one  of  the  neighboring  buildings  is 
a  concrete  structure  resembling  in  exterior  ap- 
pearance some  of  the  city  halls  in  small  Ger- 
man towns.  The  columns  have  a  total  height 
of  114%  feet.'  The  foundations  extend  18  feet 
below  the  surface  and  are  made  of  1  part  ce- 
ment to  10  parts  gravel,  with  a  grillage  of 
steel  beams;  the  foundations  are  square  and 
measure  42.7  feet  on  a  side.  The  rather  elabo- 
rately ornamented  pedestals  are  40.3  feet  high. 
The  shafts  are  52.1  feet  high,  7.4  feet  in  diame- 
ter at  the  base  and  6.2  feet  at  the  top.  The 
bottom  portion,  with  ornamental  reliefs,  is  a 
ring  of  rammed  1:5  concrete  while  above  the 
work  is  a  succession  of  rings  of  similar  con- 
crete with  a  1:2  plain  mortar  facing;  the  rings 
are  about  3.2  feet  high,  and  each  has  six 
vertical  and  three  horizontal  steel  rods  as  re- 
inforcement. The  shaft  has  an  ornamental 
capital  with  a  metal  dome  surmounted  by  a 
large  concrete  figure.  Another  special  feature 
of  the  exhibits  is  a  1:4:4  concrete  bridge  of 
98.4  feet  span,  and  but  6.56  feet  rise.  The  arch 
is  2.3  feet  thick  at  the  springing  and  2.13  feet 
at  the  crown,  and  showed  no  appreciable  deflec- 
tion under  a  load  of  over  90  pounds  per  square 
foot. 


A  contract  was  awarded  a  short  time  ago  by 
the  Board  of  Public  Works  of  Harrisburg,  Pa., 
for  the  construction  of  a  concrete-steel  sewer, 
which  is  among  the  most  interesting  works  of  the 
kind  recently  designed.  The  plans  and  specifica- 
tions for  the  work  were  prepared  by  Mr.  James 
H.  Fuertes,  M.  Am.  Soc.  C.  E.,  consulting  en- 
gineer to  the  Board,  and  the  construction  will 
be  under  his  general  supervision.  In  a  general 
way  the  problem  was  the  design  of  a  sewer  to 
intercept  the  ordinary  flow  of  a  system  of  com- 
bined sewers  in  a  district  lying  on  both  sides 
of  a  small  stream,  Paxton  Creek,  which  has 
been  receiving  these  liquids  directly.  The 
creek  now  receives  about  twenty  times  as 
much  sewage  as  should  be  discharged  into  it, 
d,nd  consequently  during  dry  weather  it  is  ex- 
tremely offensive. 

The  interceptor  will  be  large  enough  to  re- 
ceive the  total  flow,  during  ordinary  rainstorms, 
of  all  the  sewers  to  be  connected  with  it;  that 
is,  the  flow  from  storms  of  i/4-lnch  or  less  per 
hour.  As  about  95  per  cent,  of  the  rainstorms 
have  these  low  rates,  the  overflows  will  dis- 
charge sewage  into  the  creek  only  at  rare  in- 
tervals. About  twenty  per  cent,  of  the  annual 
precipitation  falls  in  storms  of  high  rate  for 
short  periods  of  time,  and  during  such  storms, 
the  mixed  sewage  and  street  water  will  over- 
flow into  the  creek,  the  creek  .being  then  at  a 
high  stage.  The  discharge  of  sewage  at  the 
overflows  at  such  times  will  be  unobjectionable 
for  the  reason  that  the  heavy  discharges  at  the 
overflows  will  cease  before  the  creek  floods  run 
out,  and  therefore  as  the  creek  subsides  all 
traces  of  the  dilute  sewage  discharged  at  the 
overflows  will  be  carried  away. 

The  engineering  diflicultles  were  increased 
by  the  presence  of  considerable  ground  water 
in  the  gravel  formation  in  which  the  construc- 
tion must  be  done,  and  by  the  necessity  of 
using  extremely  flat  grades  in  order  to  avoid 
prohibitive  excavation  and  pumping.  The  grade 
problem  has  been  overcome  by  making  the 
sewer  somewhat  larger  than  necessary  for  the 
interception  of  the  dry  weather  sewage  alone 
and  by  forming  a  connection  between  the  upper 
end  of  the  interceptor  and  the  creek,  where 
automatic  regulating  gates  have  been  provided 
which  will  admit  during  dry  weather  enough 
creek  water  to  the  conduit  to  keep  the  flow  in 
all  its  parts  at  a  self-flushing  velocity.  During 
rainstorms  when  the  lateral  sewers  are  dis- 
charging large  quantities  of  both  sewage  and 
street  water  into  the  interceptor,  a  float  will 
rise,  closing  the  valve  and  thus  shutting  out 
the  creek  water. 

The  form  of  this  regulating  chamber  is  shown 
in  the  accompanying  drawings.  There  will  be 
two  sets  of  three  12-inch  vitrifled  pipes  laid 
through  the  concrete  head  wall  to  serve  as  in- 
lets for  the  creek  water,  one  set  4  feet  higher 
than  the  other.  Before  entering  the  regulating 
chamber  proper  the  water  will  pass  through  a 
large  rectangular  silt  basin  in  order  to  allow 
as  little  suspended  matter  as  possible  to  get 
into  the  sewer.  This  silt  basin  in  largest  inter- 
nal dimensions  will  be  20x8  feet  and  12  feet 
deep.  A  grating  of  steel  bars  spaced  1 V4  inches 
apart  will  prevent  large  floating  articles  from 
entering  the  inner  chamber.  After  being  rough- 
ly screened  in  this  manner,  the  water  will  pass 
through  the  rectangular  cast  iron  oriflce  tube 
into  the  regulating  chamber  proper. 

The  valve  regulating  the  quantity  of  creek 
water  allowed  to  enter  the  sewer  is  in  general 
principle  the  usual  form  adopted  for  such  pur- 
poses, the  opening  of  the  valve  being  automati- 
cally controlled  by  a  galvanized  iron  float.  As 
the  float  rises  the  rotating  valve  closes.    The 


chief  difficulty  with  such  valves  heretofore  has 
been  in  getting  the  valve  to  slide  smoothly  and 
accurately  on  its  seat,  some  very  careful  ad- 
justment and  machining  being  usually  neces- 
sary to  accomplish  this.  In  the  design  here 
adopted  a  great  deal  of  this  is  avoided.  The 
rotating  arm  will  be  attached  to  the  concrete 
wall  of  the  float  well  by  means  of  a  short 
length  of  angle  iron,  the  holes  through  which 
it  is  bolted  to  the  latter  being  slotted  so  as  to 
permit  a  vertical  adjustment.  The  horizontal 
leg  of  this  angle,  and  the  flanges  of  the  trun- 
nions carrying  the  rotating  arm  will  be  slotted 
to  allow  a  play  horizontally  in  two  directions. 
By  this  simple  arrangement,  when  the  valve  is 
first  installed  it  can  be  loosely  bolted  in  place, 
adjusted  by  means  of  the  slotted  holes  until  it 
works  perfectly,  and  then  securely  bolted  to  Its 
final  position. 

The  float  well  is  to  be  connected  to  the  sewer 
by  a  4-inch  vitrifled  pipe  extending  underneath 
the  invert  about  10  feet  down  the  sewer,  where 
the  opening  will  be  covered  by  a  cast  iron 
grating  cemented  into  the  bell  of  the  pipe.  All 
parts  of  the  valve  with  its  rotating  arm  and 
lever  will  be  of  cast  iron  except  the  face  of  the 
valve  and  all  wearing  parts,  which  will  be 
bronze.  The  galvanized  iron  float  is  11x24 
inches  and  9  inches  deep.  With  the  exception 
of  the  brick  manholes  this  whole  construction 
of  inlet  and  regulating  chamber  at  the  head 
of  the  interceptor  will  be  of  1  :  2%  :  4%  con- 
crete, reinforced  as  shown  in  the  illustrations 
by  3-inch  mesh  No.  10  expanded  metal. 

The  contract  for  this  work  includes  6,780  feet 
of  the  5-foot  parabolic  sewer,  7,635  feet  of  the 
4-foot  parabolic  sewer  and  385  feet  of  a  5-foot 
rectangular  section  where  the  interceptor 
passes  longitudinally  under  the  tracks  of  the 
Philadelphia  &  Reading  Railway  Company.  The 
design  of  the  main  intercepting  sewer,  although 
somewhat  unusual  in  section,  is  nevertheless 
easy  of  construction.  The  crown  of  the  arch 
is  a  simple  parabola.  The  invert  is  rounded  in 
the  middle,  and  for  the  5-foot  section  has  an  in- 
side radius  of  2  feet  6  inches,  the  rest  of  the 
invert  being  tangent  to  this  and  extending  out 
to  points  on  either  side  3  feet  from  the  center 
line  and  1  foot  above  the  bottom,  the  corners 
being  slightly  rounded  to  connect  smoothly  with 
the  arch.  For  the  4-foot  section  the  radius  of 
the  invert  is  2  feet  and  the  total  width  to  the 
ends  of  the  tangents,  4  feet  9.4  inches,  the 
height  of  these  points  above  the  bottom  of  the 
invert  being  9.4  inches. 

The  same  thickness  of  concrete  will  be  used 
for  both  the  4-foot  and  the  5-foot  sections.  In 
the  invert  it  increases  from  5  inches  at  the  cen- 
ter to  6  inches  at  the  sides,  while  in  the  arch 
it  varies  from  5  inches  at  the  crown  to  about  9 
inches  at  the  base.  The  sections  being  of  abun- 
dant strength  to  support  the  vertical  loads 
which  will  come  upon  the  sewers,  it  was  not 
considered  necessary  to  place  the  expanded 
metal  along  the  exact  lines  of  greatest  tension. 
It  may  be  stated  that  throughout  the  designs, 
the  use  of  expanded  metal  was  so  arranged  that 
there  would  be  no  waste — either  whole  or  half 
sheets  being  used  in  all  cases.  An  interesting 
peculiarity  in  regard  to  the  section  adopted  for 
this  sewer  is  the  fact  that  it  will  give  practi- 
cally the  same  discharge  as  a  circular  sewer  of 
the  corresponding  diameter.  More  exactly 
stated,  the  5-foot  parabolic  section  running  full 
will  discharge  54  cubic  feet  per  second,  whilfe  a 
5-foot  circular  sewer  of  the  same  material  under 
the  same  conditions  of  grade  would  discharge 
about  3.7  per  cent,  more,  or  56  cubic  feet  per 
second. 

Where  the  interceptor  passes  under  the 
tracks  of  the  Philadelphia  &  Reading  Railway, 
for  a  distance  of  385  feet,  a  rectangular  section 
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will  be  substituted  for  the  standard  parabolic 
section.  It  will  have  an  inside  width  of  5  feet, 
and  a  height,  from  invert  to  springing  line  of 
roof  arches  of  4  feet  The  shape  of  the  invert 
will  be  the  same  as  that  of  the  regular  para- 
bolic section.  The  side  walls  will  be  of  con- 
crete 12  inches  thick  and  without  reinforcement 
by  expanded  metal.  The  roof  of  this  section 
will  consist  of  8-inch  I-beams  running  crosswise 
of  the  sewer  and  spaced  3  feet  apart,  between 
which  concrete  arches  with  Z%  inches  rise  will 
be  laid,  thus  iiiclosing  all  parts  of  the  beams 
except  the  lower  flanges,  which  will  be  sur- 
rounded with  heavy  wire  lathing  and  plastered 
with  1  to  1  cement  mortar.  The  beams  will  be 
6  feet  4  inches  long  over  all,  resting  on 
7/16-inch  steel  bed  plates  8  inches  wide  and  12 
inches  long,  carefully  bedded  into  the  top  of 
the  side  walls  at  the  proper  height.  The  top 
of  the  concrete  roof  will  be  10  inches  above 
the  crowns  of  the  arches. 

The  concrete  for  all  the  main  parts  of  the 
interceptor  will  be  a  1  :  2V6  :  4%  mixture.  The 
specifications  call  for  a  careful  storage  of  the 
cement,  which  is  to  be  of  an  approved  brand 
of  American  Portland,  in  a  building  sufficiently 
large  so  that  different  lots  can  be  kept  sep- 
arate, and  no  cement  is  to  be  used  which  has 
not  been  kept  in  the  store  house  for  at  least 
two  weeks.  The  building  is  to  be  provided  with 
suitable  scales  for  weighing,  and  an  inclosed 
space  for  cement  testing,  this  space  to  be  prop- 
erly lighted  and  maintained  during  the  cold 
weather  at  a  temperature  of  from  60  to  70  de- 
grees. 

As  it  is  important  that  the  cement  to  be  used 
on  this  work  should  be  of  the  best,  it  is  re- 
quired   to    be    of    a    uniform  color,  fresh   and 


at  times  very  large  quantities  of  fine  coal 
washed  from  collieries. 

Either  gravel  or  broken  stone  or  a  mixture  of 
both  may  be  used  as  the  ballast  for  the  con- 
crete. The  stone  must  be  broken  to  pass  a 
IVfe-inch  ring,  and  all  dust  and  fine  particles  are 
to  be  screened  out.  The  materials  are  to  be 
graded  from  fine  to  coarse  and  will  be  mixed 
so  as  to  give  as  uniform  a  proportion  of  voids 
to  be  filled  by  mortar  as  possible.  If  deemed 
necessary  by  the  engineer  the  ballast  must  be 
washed  or  screened  to  free  it  from  dirt,  clay, 
coal,  shale  or  other  improper  substances. 

Standard  boxes  are  to  be  provided  for  meas- 
uring the  exact  proportions  of  the  ingredients 
of  the  concrete  for  each  batch  before  placing 
in  the  mixers.  The  concrete  is  to  be  thor- 
oughly mixed,  and  wet  enough  to  permit  satis- 
factory tamping.  In  laying  concrete  in  walls 
the  layers  will  be  from  4  to  9  inches  thick.  In 
other  places  the  thickness  of  the  layers  will  de- 


the  arch  centers  the  junction  01  the  side  walls 
with  the  invert  is  to  be  carefully  trimmed  to 
a  smooth,  rounded  surface.  The  inverts  on  the 
bottoms  of  manholes,  especially  those  at  the 
ends  of  the  inverted  syphons,  will  receive  par- 
ticular attention  so  as  to  preserve  the  contin- 
uity of  fiow.  The  respective  channels  will 
gradually  merge  into  one,  leaving  no  pockets 
to  cause  eddies  or  retain  deposits. 

The  expanded  metal  used  is  to  be  cut  and 
bent  to  the  proper  shapes  before  being  placed 
in  position.  Where  sheets  meet  on  either  hori- 
zontal or  vertical  seams,  they  must  lap  at  least 
two  inches.  The  metal  will  be  held  firmly  in 
place  by  blocking  while  the  concrete  is  being 
tamped  around  it. 

In  order  to  connect  the  existing  sewers  on 
the  further  side  of  Paxton  Creek  with  the  inter- 
ceptor it  will  be  necessary  to  construct  several 
inverted  syphons.  The  connections  at  both 
ends  of  these  are  shown  in  detail  in  the  accom- 
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ground  so  that  not  more  than  10  per  cent,  by 
weight  will  be  left  on  a  sieve  of  100  meshes  per 
inch.  Its  specific  gravity  must  be  at  least  3.1. 
Round  pats  of  neat  cement  3  inches  in  diameter 
and  Vi  inch  thick  at  the  center,  tapering  to  a 
feather  edge,  must  show  none  of  the  usual  signs 
of  unsoundness  after  being  left  in  air  or  water 
a',  ordinary  temperatures  for  28  days.  The  ac- 
companying table  shows  the  ultimate  strength 
which  must  be  developed  by  briquettes  of  one 
square  inch  section,  as  determined  from  an 
average  of  five  specimens. 

Required  Strength  of  Briquettes,  pounds 
per  square  ineb. 

1  :3 Neat 

Age.    days 7  28  1  7  28 

Strength     130         200  170  450  550 

The  specifications  for  sand  state  that  it  shall 
be  sharp,  sufllciently  coarse,  and  shall  not  con- 
tain more  than  3  per  cent,  by  weight  of  loam, 
clay,  coal  and  perishable  matter.  This  provi- 
sion is  especially  necessary  in  the  vicinity  of 
Harrisburg  because  much  of  the  said  used 
there  ia  taken  from  the  river  bed  and  contains 


pend  on  the  character  of  the  work  in  hand. 
As  the  concrete  is  placed  in  the  molds  it  is  to 
be  tamped  with  suitable  rammers  until  a  film 
of  water  appears  on  the  surface  and  all  the 
interstices  between  the  stones  are  thoroughly 
filled  with  mortar.  Special  tools  will  be  used 
and  special  care  taken  to  insure  the  thorough 
tamping  of  the  concrete  where  it  is  in  contact 
with  the  surfaces  of  the  centers. 

In  joining  new  work  to  that  which  has  al- 
ready set,  or  partially  set,  the  edge  of  the  old 
portion  is  to  be  brushed  thoroughly  clean, 
broken  down  if  required,  washed,  and  slushed 
with  neat  cement.  The  invert  of  the  inter- 
ceptor is  to  have  throughout  its  whole  length 
a  finishing  coat  of  mortar  consisting  of  one  part 
cement  to  one  part  sand,  which  coat  is  to  be 
carefully  applied  with  trowels  before  the  con- 
crete has  set,  and  after  the  concrete  surface 
has  been  brushed  dean  and  thoroughly  wetted. 
No  walking  will  be  permitted  on  the  invert 
after  the  application  of  this  finishing  coat  until 
it  has  thoroughly   set.    After  the  removal  of 


panying  cuts.  At  the  inlet  ends  of  each  of  these 
syphons  a  section  of  the  existing  sewer  will  be' 
taken  out  sufficiently  long  to  permit  the  con- 
struction of  a  new  manhole,  sump  and  connec- 
tion with  a  silt  basin.  According  to  the  new 
arrangement,  the  ordinary  fiow  of  house  sewage 
as  it  comes  down  the  old  sewer  will  flow  down  a 
cast-iron  pipe  leading  from  the  sump  in  the 
sewer  invert  to  the  silt  basin,  which  will  be 
5x3%  feet  in  plan  and  of  a  depth  depending 
upon  the  conditions  encountered  in  each  case. 
The  two  outlets  from  this  silt  basin  will  be 
3%  and  4%  feet  from  the  bottom,  and  the  sew- 
age will  flow  through  these  and  down  under 
the  creek  in  two  lines  of  cast  iron  pipe,  rising 
at  the  other  side  into  a  shallow  manhole  from 
which  it  will  be  discharged  into  the  interceptor. 
As  the  sewers  are  built  on  the  combined  sys 
tem,  the  entrances  to  these  inverted  syphons 
were  designed  to  permit  the  greater  part  of  the 
storm  water  to  pass  directly  into  the  creek 
through  the  old  outlets,  flap  gates  being  pro- 
vided just  beyond  the  sumps  to  prevent  back 
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water  in  times  of  flood  from  flooding  out  the 
interceptor.  These  flap  gates  are  to  be  made 
of  cypress  lumber  in  order  to  secure  lightness, 
and  faced  with  rings  of  steel  where  they  bear 
upon  the  cast  iron  frames.  Each  gate  will  be 
hung  on  two  wrought  iron  strap  hinges  extend- 
ing the  entire  width  of  the  gate  and  sunk  into 
the  under  side  of  it.  On  the  outside  of  the  gate 
two  wrought  iron  straps  will  be  placed  and 
securely  bolted  through  the  gate  to  the  hinges. 
After  the  gate  has  been  hung  and  closed  the 
face  joint  is  to  be  made  by  pouring  the  groove 
left  In  the  face  of  the  frame  for  that  purpose 
full  of  lead. 

The  sump  at  the  intake  end  of  the  inverted 
syphons,  through  which  the  sewage  will  enter 
the  silt  basin,  will  be  protected  by  a  cast  iron 
grating,  and  the  diameters  of  the  pipes  leading 
from  these  sumps  will  of  course  be  different 
for  each  case.  The  walls  of  the  silt  basins  will 
be  of  brickwork  8%  inches  thick,  and  up  to  2 
feet  above  the  crown  of  the  existing  sewer  the 
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in  a  carefully  arranged  and  well  indexed 
pamphlet  so  that  any  doubtful  points  may  be 
quickly  referred  to  by  the  contractor  or  the 
engineer.  A  clause  In  the  contract  providing 
for  a  penalty  in  case  of  failure  to  complete  the 
work  on  time,  and  an  equal  bonus  for  com- 
pletion of  the  work  ahead  of  time,  deserves  spe- 
cial notice  and  is  quoted  in  full. 

"In  consideration  of  the  agreement  of  the 
party  of  the  first  part  to  grant  the  contractor 
extensions  of  time  for  the  completion  of  this 
contract,  and  in  consideration  of  the  material 
losses  and  damages  that  would  accrue  to  the 
party  of  the  first  part,  on  the  failure  of  the 
contractor  to  fully  complete  the  works  within 
the  time  specified  in  this  agreement,  and  of  the 
fact  that  the  actual  value  of  such  damages 
would  be  difUcult  of  ascertainment,  it  is  hereby 
mutually  agreed  that  there  shall  be  deducted 
from  the  amount  due  the  contractor  for  work 
done  and  materials  furnished  under  this  con- 
tract $50  per  day  as  just  and  liquidated  dam- 
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The  contractor  for  the  work  is  Mr.  S.  M.  Neft, 
of  New  York,  whose  prices  for  the  5  and  4-foot 
sections  were  $9.80  and  $8.95,  respectively.  The 
contract  price  for  the  total  work,  which  in- 
cludes a  36-inch  outfall  Into  the  Susquehanna 
River  of  vitrified  and  cast-iron  pipes,  was  $167,- 
227.  The  date  set  for  its  completion  is  October 
31,  1903. 


A  Reservoir  Break  at  Camden,  N.  J. 
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When  the  city  of  Camden,  N.  J.,  took  over, 
about  thirty  years  ago,  the  property  of  a  pri- 
vate water  company  which  had  previously  sup- 
plied its  citizens.  It  became  the  possessor  of  a 
service  reservoir  built  some  time  before  by 
Henry  Allen.  It  is  located  on  a  sandy  hill 
about  47  feet  above  the  high-water  level  of  the 
Delaware  River,  and  its  dimensions  on  the  in- 
side of  the  coping  are  about  244  feet  length, 
180  feet  width,  and  20  feet  depth.  A  low  di- 
vision wall  separates  the  basin  into  two  sec- 
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walls  will  consist  of  two  separate  rings  with  a 
%-inch  layer  of  1  :  1  cement  mortar  between. 

The  outlets  from  the  silt  basins  will  be  pro- 
vided with  cast  iron  hoods  to  prevent  floating 
matters  from  getting  into  the  syphons,  and 
gates  at  the  bottoms  of  the  basins  will  lead 
directly  into  the  syphons  at  the  lowest  level  for 
flushing  purposes.  The  two  pipes  under  the 
creek  will  unite  at  the  discharge  end  in  a  man- 
hole from  which  the  sewage  will  flow  down  a 
cast  iron  pipe  into  the  interceptor.  The  sizes 
of  the  syphon  pipes,  and  the  differences  in  ele- 
vation between  their  intake  and  outlet  ends 
have  been  proportioned  in  each  case,  so  that' 
when  the  sewers  are  discharging  at  their  maxi- 
mum capacity,  each  syphon  will  take  to  the 
interceptor  its  quota  of  flow,  the  balance  going 
directly  to  the  creek  through  the  overflow. 

It  may  be  noted  here  that  the  forms  for  the 
proposal,  specifications,  contract,  and  bond 
under  which  this  work  is  to  be  done  are  printed 


ages  for  each  and  every  day  required  (except 
Sundays  and  legal  holidays)  after  the  expira- 
tion of  the  extended  time  above  mentioned,  for 
the  completion  of  the  work;  and  further,  in  con- 
sideration of  the  material  benefits  which  would 
accrue  to  the  party  of  the  first  part  should 
the  contractor  be  able  to  complete  the  work 
before  the  expiration  of  the  time  limit  above 
mentioned  it  is  hereby  mutually  agreed  that 
there  shall  be  paid  to  the  contractor  $50  per 
day  (providing  he  completes  the  work  under 
this  contract  before  the  expiration  of  the  time 
limit  above  mentioned)  for  each  and  every  day 
(except  Sundays  and  legal  holidays)  between 
the  date  of  the  completion  of  the  work  and  the 
expiration  of  the  said  extended  time,  as  pro- 
vided for  by  this  contract.  The  date  of  the 
completion  of  the  work  is  mutually  understood 
to  be  the  date  upon  which  the  engineer  shall 
transmit  to  the  contractor  the  certificate  of  ac- 
ceptance." 


tions,  but  when  the  water  is  over  5  feet  deep 
the  reservoir  is  practically  a  single  basin.  The 
original  capacity  was  4,500,000  gallons,  but  this 
was  increased  later  to  5,250,000  gallons.  Water 
is  delivered  to  the  basin  through  four  inlet 
pipes  and  a  by-pass  from  a  main  supplying  a 
nearby  standpipe.  South  of  the  reservoir, 
across  Arthur  avenue,  is  another  standpipe  be- 
longing to  the  Stockton  Water  Company. 

The  embankment  seems  to  be  made  of  sandy 
loam,  and  measures  about  70  feet  on  the  base 
and  10  feet  on  the  top.  It  is  lined  with  18  to 
24  inches  of  stiff  clay,  and  this  clay  is  covered 
with  one  layer  of  common  brick  set  on  edge 
and  apparently  grouted  at  one  time,  although 
nothing  but  mud  remains  in  many  of  the  joints. 
There  was  no  core  wall  of  any  sort.  About  fif- 
teen years  ago,  when  the  embankment  was 
slightly  raised,  a  brick  wall  was  added  to  the 
top  of  the  lining;  this  was  not  backed  with 
puddle,  as  shown  erroneously  In  the  diagram. 
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The  reservoir  is  now  employed  only  during 
repairs  to  the  pumping  plant  of  the  drlven-well 
system,  described  In  The  Engineering  Record 
of  May  6,  1899.  One  of  the  pumps  was. over- 
hauled recently,  and  the  reservoir  was  employ- 
ed to  hold  the  excess  of  the  night  pumpage  for 
use  during  the  daytime.  When  the  pump  was 
again  in  service,  the  chief  engineer  at  the  sta- 
tion personally  ordered  the  watchmen  to  close 
the  valves  controlling  the  flow  to  the  basin. 
Whether  they  were  not  fully  closed  or  whether, 
after  being  shut,  some  one  opened  one  of  them, 
seems  to  be  in  dispute.  There  can  be  no  ques- 
tion, however,  that  water  entered  the  reservoir 
during  the  night  of  October  1,  for  about  4 
o'clock  in  the  morning  of  October  2  the  em- 
bankment  at   the  southeast  corner  gave   way. 
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I'osrnoN  OK  TUE  Break. 

Only  11  part  of  the  j>i|iing  Is  shown  in  this  diagram. 
There  are  two  cross-connecttK)  :fO-lnch  pipes  ruanini; 
to  the  standplpe.  One  of  tbem  has  a  .SlJ-fnch  conne,- 
tlon  with  gate  valve  to  the  reservoir  and  was  used  a.-i 
an  overflow  from  about  1871  to  about  ls!)0.  when  th  • 
standpl|je  was  built  :  It  was' then  used  as  an  Inlet  ami 
ibe  original  ]2in(h  force  main  employed  as  a  drain 
pipe,  for  it  has  a  blow-oil  .some  distance  from  the 
reservoir  which  adapts  It  to  the  purpose.  There  is 
n  .'SO-inch  branch  from  this  121nch  main  and  from  thi' 
»e<-ond  :iO-lnch  main  to  the  standplpe.  with  a  valve 
In  the  |M>8lllon  shown  in  the  diagram.  This  valve 
was  the  one  that  was  open. 

The  appearance  of  the  break,  which  is  69  feet 
wide  on  the  coping  line,  and  about  30  feet  at 
the  bottom,  is  fully  shown  in  the  accompanying 
illustrations.  A  smaller  overflow  occurred  on 
the  east  bank. 

On  three  aides  the.  reservoir  is  qiilte  closely 
iurroonded  with  fraine  houses.  Directly  oppo- 
site and  only  60  feet  distant  from  the  break, 
is  the  standplpe  of  the  Stockton  Water  Co., 
which  divided  the  outpouring  flood  into  two 
main  streams.  These  swept  down  the  streets 
to  low  ground,  where  the  general  repair  shops 
of  the  Amboy  Division  of  the  Pennsylvania 
Railroad  are  located ;  these  were  flooded  one  or 
two  feet  and  it  was  necessary  to  shut  them 
down  half  a  day  to  clean  out  the  mud  and 
water.  Numerous  fences  were  carried  away 
and  several  cellars  were  filled  with  water.  The 
division  of  the  water  into  several  streams 
spread  over  a  uniformly  sloping  hillside  pre- 
vented   any  serious   damage,  while  the   early 


hour  of  the  accident  prevented  loss  of  life, 
which  would  probably  have  occurred  if  people 
had  been  on  the  streets. 

It  has  been  claimed  locally  that  the  accident 
was  due  to  a  high  wind,  which  caused  waves 
heavy  enough  to  break  over  the  embankment. 
This  seems  incredible  in  view  of  two  facts. 
First,  the  basin  is  too  small  for  wave  action  to 
amount  to  anything.  Second,  the  main  over- 
flow occurred  at  a  point  where  the  coping  wall 
was  2  to  6  inches  lower  than  elsewhere,  but 
there  was  also  enough  overflow  at  a  point  200 
feet  away  to   wash  out  the  sod  and  about  50 


is  to  be  hoped  that  the  lesson  of  these  failures 
will  be  appreciated  by  Water  Boards  having 
basins  similarly  neglected,  for  a  reservoir  with- 
out any  high-water  alarm  connection  with  the 
pumping  station  supplying  it,  or  an  equivalent 
safety  device,  cannot  be  considered  properly 
cared  for.  It  makes  little  difference  whether 
the  reservoir  is  used  once  a  year  or  every  day; 
it  is  a  source  of  danger  unless  there  is  some 
safeguard  against  overfilling  it.  The  gauge  on 
the  force  mains  at  the  pumping  station  is  too 
unreliable.  A  special  lesson  of  the  Camden  acci- 
dent is   the  necessity  of  keeping  valves   safe 


View  of  Break  from  Inside  the  Reservoir. 
The  standplpe  belongs  to  the  Stockton  Water  Company  and  parted  the  flood  as  It  issued  from  tlie  break. 


\'ie\v  of  Break  from  Outside  the  Reservoir. 
The  clay  lining  Is  still  In  place  under  the  three  boys. 


cartloads  of  the  outer  slope.  These  two  inde- 
pendent overflows  indicate  that  the  basin  was 
overfilled  and  water  was  pumped  into  it  con- 
tinuously; in  fact,  one  of  the  valves  supposed 
to  have  been  shut,  was  found  open  after  the 
accident. 

The  reservoir  seems  to  have  been  a  fairly 
safe  structure,  barring  the  absence  of  a  Core 
wall,  which  would  probably  have  saved  it.  It 
had  been  emptied  and  filled  a  number  of  times 
without  any  weakness  being  detected  in  the 
embankment.  Its  failure  can  therefore  be  at- 
tributed to  the  same  cause  as  that  of  the  Grand 
Rapids  reservoir,  described  in  The  Engineering 
Record  of  .Tuly  14,  1900,  namely,  overfilling.    It 


from   the   possibility   of   manipulation   by   per- 
sons unconnected  with  the  water  department. 


Direct-Current  Transmission  of  5,000-horse- 
power  at  23,000  volts  is  effected  by  the  city  of 
Lausanne,  Switzerland,  from  a  water-power 
plant  near  St.  Maurice,  35  miles  distant.  The 
power  plant  comprises  five  main  generating 
units,  each  consisting  of  two  500-horse-power 
dynamos  driven  by  a  l.OOO-horse-power  turbine, 
the  dynamos  all  connected  electrically  in  series. 
Each  turbine  is  3.28  feet  in  diameter  and  oper- 
ates under  a  head  of  105  to  111.5  feet,  with  a 
flow  of  110  cubic  feet  of  water  per  second  and 
at  a  speed  of  300  revolutions  per  minute. 
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Sewer    Maintenance;    Under   Whose    Supervision 
and  Why? 

Extracts  from  a  paper  presenlod  tu  tliu  American  So- 
ciety  of  Municipal    Improvements  by  John   li.   Kmigh 
City   Engineer,  North  Adams,   Ma»s. 


The  object  to  be  sought  in  the  maintenance 
of  sewers  is  to  provide  at  all  times  for  an  un- 
obstructed flow  of  the  sewage,  to  prevent  solid 
matter  from  loaging  along  the  main  line  or  its 
'  laterals,  and  to  secure  good  ventilation.  Neg- 
lect of  the  first  is  likely  to  result  in  a  set-back 
into  house  fixtures  and  an  overflow  at  their  low- 
est outlet.  Neglect  of  the  second  leads  to  de- 
composition and  the  attendant  offensive  or  dan- 
gerous gases;  and  of  the  third  to  an  increased 
pressure  of  those  gases  until  they  are  forced 
through  the  house  traps  and  into  residences. 
Only  about  1  ounce  pressure  per  square  inch  Is 
suflicient  to  force  the  seal  of  an  ordinary  house 
trap;  and  I  suppose  that  in  every  city  there  are 
many  residences  whose  plumbing  is  of  the  older 
methods  and  is  practically  without  ventilation. 
This  means  that  when  sewer  gas  has  once  en- 
tered the  house  it  has  no  means  of  escape  other 
than  through  fixtures  into  the  rooms. 

The  first  requisite  for  successful  maintenance 
is  good  construction.  This  consists  in  having 
proper  foundation,  thorough  tamping  about  the 
body  of  pipe  in  back-filling,  imperviousness  of 
joints,  uniformity  of  grade  and  good  alignment 
between  manholes  or  lantern-holes,  easy  curves 
and  smooth  flow  surfaces  at  the  manholes,  fre- 
quent Y  branches  for  connecting  house  laterals, 
all  with  a  plan  and  profile  containing  a  clear 
and  reliable  record  of  location,  depth,  grade, 
position  of  Y's  and  other  sewer  adjuncts  and 
sometimes  the  proximity  of  water  or  gas  pipes. 
The  designer  and  the  inspector  have  always  to 
contend  against  a  disposition  towards  cheap 
construction — a  tendency  to  use  an  easy  way 
around  difficulties  because,  no  doubt,  of  the  be- 
lief that,  when  covered,  a  critic's  eye  may  not 
see  the  faults,  and,  too,  of  the  possibility  thai 
he  who  causes  them  may  not  have  to  suffer 
from  their  results. 

The  ideal  conditions  that  should  be  striven 
for  are  those  that  will  cause  all  matter  entering 
the  sewer  to  be  delivered  so  quickly  at  the  final 
outfall  that  there  has  been  no  time  for  decom- 
position. These  conditions  very  rarely  if  ever 
exist  in  any  extended  system. 

The  second  requisite  for  good  maintenance 
is  systematic  vigilance.  It  is  injudicious,  ex- 
pensive and  the  cause  of  much  annoyance  or 
damage  to  neglect  the  sewer  until  it  has  be- 
come stopped,  and  the  only  way  to  avoid  such 
a  condition  is  to  take  proper  precautionary 
measures  which  should  include  regular  examina- 
tions at  not  too  great  intervals.  There  is  prob- 
ably no  more  efficient  and  economical  method  of 
keeping  the  sewer  clean  than  frequent  flushing. 

Manhole  covers  should  be  placed  flush  with 
the  surface  of  the  street  both  for  convenience 
and  as  a  means  of  ventilation. 

Laterals  entering  from  factories  and  similar 
buildings  should  be  provided  with  some  ar- 
rangement for  keeping  from  the  sewer  any- 
thing that  is  likely  to  form  in  it  an  obstruction. 
A  piece  of  cloth,  20  yards  in  length,  late  from 
the  loom,  or  a  piece  of  4-inch  belting  10  feet 
long  found  within  the  sewer  are  indications 
that  some  people  are  indiscreet.  I  know  of  no 
better  provision  for  such  places  than  a  man- 
hole near  the  outside  of  the  building,  its  bottom 
made  slightly  below  the  outlet,  enough  so  that 
the  discharge  is  made  first  into  a  quarter-turn, 
opening  downward.  This  works  very  well,  it 
keeps  the  outlet  opening  always  submerged 
and  acts  as  a  trap.  It  is  objectionable  in  that 
matter  accumulates  in  the  manhole  and  may 
need  occasional  cleaning  out,  but  it  is  probably 
less  objectionable  than  the  usual  form  of  con- 
nection. 


In  a  combined  system  or  in  the  surface  water 
sewer  of  a  separate  system  there  Is  frequently 
an  accumulation  of  gravel  or  street  dirt  that 
greatly  reduces  the  capacity  of  the  sewer  or 
stops  it  entirely.  Too  often  this  condition  is 
not  known  until  there  is  a  heavy  shower  and 
the  sewer  refuses  to  do  its  work.  There  is 
great  liability  to  trouble  of  this  sort  wherever 
the  higher  parts  of  the  system  are  in  dirt  roads 
and  along  steep  hills.  The  strong  wash  along 
street  surfaces  carries  gravel  and  sometimes 
stone  beyond  the  catch-basin  trap  into  the 
sewer,  thence  to  the  flat  grades  where  the  re- 
duced velocity  allows  them  to  stop  and  accumu- 
late. These  places  of  accumulation  should  be 
watched  and  frequently  attended  to.  If  taken 
in  time  the  obstructions  may  generally  be  re- 
moved by  a  strong  stream  of  water  obtained 
by  a  direct  connection  with  the  street  main  as 
already  described  or  thrbugh  a  line  of  hose  at- 
tached to  the  nearest  hydrant.  Sometimes  a 
heavy  chain  with  knots  in  it  may  be  drawn 
either  way  in  the  sewer,  thus  loosening  the  ma- 
terial that  has  been  deposited.  Much  of  this 
may  be  taken  from  the  next  manhole  below  if 
a  shoveler  is  kept  constantly  at  work  and  the 
water  is  made  to  flow  over  a  blocking  which 
covers  the  lower  half  of  the  outlet  of  that  man- 
hole. When  the  sewer  is  large  enough  so  that 
men  may  conveniently  work  inside  it  becomes 
simply  a  case  of  shoveling  the  material  and 
conveying  it  out  by  an  arrangement  that  best 
suits  the  conditions. 

When  the  sewer  is  entirely  stopped  the  prob- 
lem is  one  of  greater  difficulty.  No  rule  can  be 
set  down  for  its  treatment  and  the  solution 
must  be  as  the  case  requires  even  to  the  taking 
up  of  a  portion  of  the  street,  if  necessary.  Or- 
dinarily the  obstruction  must  be  worked  at  from 
the  manhole  next  below.  Sometimes  a  sewer 
may  be  probed  for  200  or  300  feet  by  a  rod  made 
up  of  sections,  either  in  wood  or  iron,  each  3  or 
4  feet  in  length,  joined  at  their  ends  by  Felton's 
improved  coupling.  These  constitute  a  con- 
venient arrangement  and  may  accomplish  the 
purpose  in  small  sewers  of  from  S  to  12  inches 
in  diameter.  Sections  made  of  wood  are  light 
and  easily  carried  about.  A  stronger  rod  and 
one  capable  of  greater  length  may  be  made  of 
%  or  %  inch  iron  pipe,  cut  in  sections  of  the 
same  length  as  above  described  and  fastened 
together  by  screw  couplings.  This  with  hook 
or  claw  at  the  end  is  likely  to  accomplish  much 
better  work  than  the  other.  It  is  slower  to 
make  up  and  much  heavier  to  handle  than  the 
one  made  of  wooden  sections. 

A  water-jet  may,  at  times,  be  very  useful. 
Perhaps  a  mirror  may  be  made  to  throw  sun- 
light into  the  sewer  and  help  to  determine  the 
location  and  character  of  the  obstruction. 

Whatever  the  difficulty  I  believe  it  is  well  to 
keep  a  tabulated  record  of  the  date,  character, 
location,  cost  of  removal  and  such  other  ex- 
planations as  may  seem  wise,  as  well  as  a 
record  of  the  flushings.  They  are  convenient 
for  reference,  they  explain  accounts,  and  are 
likely  to  be  of  use  to  the  successor  in  office. 

Cleaning  catch-basins  is  an  important  item 
of  maintenance  and  one  of  the  most  expensive 
unless  well  managed.  Hardly  another  bit  of 
work  has  so  strong  a  tendency  to  slowness  on 
the  part  of  the  workmen.  As  suggestive  of  a 
good  method  now  being  used,  I  take  the  liberty 
to  quote  from  a  letter  recently  received  on  this 
subject  as  follows: 

"All  catch-basins  are  numbered  and  are  regu- 
larly inspected  by  a  man  who  records  the  depth 
of  dirt  in  each.  From  this  record  lists  of  the 
basins  needing  cleaning  are  made  out  and  given 
to  the  cleaners,  with  the  route  they  are  ex- 
pected to  follow.  The  cleaners  make  a  return 
each  day  of  the  basins  cleaned  and  of  the  num- 
ber of  loads  taken  from  each.    From  these  re- 


turns we  obtain  a  check  upon  the  work  each 
cleaner  is  doing  and  are  able  to  obtain  the  cost 
per  cubic  yard  of  the  material  removed  from 
the  basins. 

"When  the  cost  per  cubic  yard  runs  above  nor- 
mal figures  we  detect  it  and  at  once  investigate 
the  cause.  By  the  adoption  of  this  method  we 
have  succeeded  in  greatly  reducing  the  cost  of 
cleaning  (I  believe  it  to  be  capable  of  still 
further  reduction),  and  obtain  a  record  of  each 
basin  which  is  valuable  in  case  of  complaints. 

"By  this  method  the  men  do  not  stop  to  clean 
a  basin  that  has  3  feet  of  water  and  only  1  foot 
of  dirt  but  attend  to  only  those  basins  which 
need  attention.  They  do  not  have  to  be  accom- 
panied by  a  foreman,  as  the  returns  show  the 
amount  of  work  done  each  day." 

The  same  writer  says  that  the  cost  per  cubic 
yard  for  removing  and  hauling  away  was  $0,665 
in  the  year  1899  and  was  fO.68  in  the  year  1900. 
The  haul  was  probably  about  2,000  feet  and  the 
difference  in  cost  probably  due  to  the  difference 
in  length  of  haul. 

The  manner  of  connecting  house  laterals 
with  pipe  sewers  is  a  matter  that  belongs  fre- 
quently to  maintenance  and  is  of  considerable 
importance,  especially  if  no  Y  has  been  pro- 
vided, in  construction,  for  the  connection.  Cut- 
ting an  opening  through  the  side  of  the  sewer 
should  not  be  allowed.  Removing  a  length  of 
pipe  and  replacing  it  by  another  that  contains 
a  Y  branch  is  objectionable  because  with  any 
considerable  run  in  the  sewer  or  with  the  run 
turned  on  before  the  cement  has  had  time  to 
set  is  very  likely  to  result  in  leaky  joints.  Tak- 
ing up  three  or  four  lengths  of  the  old  pipe  in 
order  to  not  be  obliged  to  cut  away  any  of  the 
bells  in  relaying  is  open  to  the  same  objection. 
The  writer  believes  there  is  no  better  method 
than  to  excavate  entirely  around  the  pipe  and 
encase  it  in  brick  masonry  or  concrete  nearly 
to  its  top,  then  carefully  cut  the  hole  in  the  top 
of  the  sewer  and  join  the  lateral  to  this  by  a 
quarter  of  an  eighth  bend,  making  sure  that 
none  of  the  smaller  pipe  extends  inside  the  shell 
of  the  larger  pipe;  then  continue  the  masonry 
to  cover  the  joint  thus  made.  This,  if  properly 
done,  does  not  weaken  the  sewer,  nor  cause  it 
to  leak  or  become  rough  on  the  inside.  It  may 
reduce  somewhat  the  grade  of  the  lateral  but 
this  it  should  be  able  to  stand  or  the  elevation 
of  the  fixture  is  dangerously  close  to  that  of 
the  sewer. 

The  laying  of  house  laterals  is  probably  more 
faulty  than  that  of  any  other  part  of  the  sys- 
tem and  is,  in  consequence,  the  place  of  more 
stoppages.  They  are  frequently  laid  without 
supervision,  by  contract  and  at  the  lowest  price. 
There  is  no  reason  why  these  should  not  he 
placed,  by  the  city,  under  the  same  supervision 
and  restrictions  as  other  parts  of  construction. 
A  license  to  the  drain  layer  does  not  insure 
good  results. 

The  third  requisite  for  successful  sewer  main- 
tenance is  a  right  kind  of  man  to  do  the  work. 
If  the  system  is  large  divide  it  into  sections 
and  select  a  man  for  each,  all  subject  to  the 
direction  of  the  head  of  the  department.  The 
selection  should  not  be  made  in  accordance 
with  the  policy  that  anything  will  do.  The 
man  should  be  intelligent,  reliable,  and  have  a 
reasonable  degree  of  common  sense.  His  work 
is  not  of  an  agreeable  character  but  he  should 
have  an  interest  in  it  and  should  take  pride  in 
doing  it  well.  Very  much  of  his  method  and 
what  he  does  may  be  hidden,  so  he  must  have 
an  ability  to  see  what  needs  to  be  done  and  be 
honest  in  carrying  out  instructions.  He  must, 
like  every  other  man.  in  order  to  do  good  work. 
feel  that  he  has  a  responsibility  and  is  being 
trusted.  The  one  under  whom  he  works  must 
show  that  good  service  is  appreciated  and  must, 
as  far  as  possible,  make  use  of  the  subordinate's 
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judgment.  Respect  him  and  let  him  know  it. 
If  he  Is  unworthy  of  this  he  should  not  have 
the  place.  Make  him  feel  and  know  there  is  as 
much  dignity  and  honor  in  well  filling  his  posi- 
tion as  there  is  in  filling  any  other.  This,  it 
seems  to  me.  Is  the  only  way  to  get  from  a  man 
the  best  that  is  in  him. 

The  question  of  maintaining  ventilation  is  a 
somewhat  difficult  one,  especially  in  dirt  roads. 
In  paved  streets  a  perforated  manhole  cover 
seems  reasonably  satisfactory  if  the  perfora- 
tions are  kept  open,  but  in  the  dirt  road  they 
are  very  liable  to  become  stopped;  yet  there 
seems  to  be  no  better  method  even  here.  To 
obtain  good  results  they  must  be  watched  and 
frequently  cleaned.  A  4-inch  pipe  connected 
with  the  drain  just  outside  the  running  trap  of 
each  house  and  running  to  a  point  above  the 
roof  no  doubt  provides  a  first  class  ventilation 
for  the  sewer  and  protects  the  house  from 
sewer  gas  as  much  as  is  possible.  Its  expense 
makes  it  somewhat  objectionable  and  if  carried 
up  in  a  conspicuous  place  it  is  unsightly.  The 
necessity  of  good  ventilation  has  already  been 
mentioned. 

Under  whose  supervision  should  the  main- 
tenance of  sewers  be  placed?  This  can  not  be 
answered  by  the  man's  municipal  title.  He 
should  not  only  be  competent  to  design  and 
construct  but  he  should  have  had  experience 
in  it.  A  knowledge  of  the  theoretical  and  the 
practical  are  most  desirable  qualifications  for 
supervision  of  maintenance.  He  should  uot 
only  be  capable  of  reading  drawings  but  of 
making  them.  He  should  know  when  to  make 
them  and  of  what.  He  should  be  most  familiar 
with  the  system  and  should  be  able  to  decide 
quickly  what  should  be  done  for  the  difficulties 
that  are  likely  to  arise.  He  should  attend  to 
a  clear  and  concise  record  of  the  work  done 
kept  in  a  form  convenient  tor  reference.  Fin- 
ally he  should  be  able  to  establish  a  coopera- 
tion with  his  men  and  a  condition  of  mutual 
confidence.  At  the  same  time  he  must  be  mas- 
ter of  the  situation  and  must  see  that  iii.s 
orders  are  obeyed. 


Residential  Septic  Tanks. 

Paper  presented  by  liiiriini  .1.  .\slilry  to  the  .\iueriraii 
Soclet.v    CI?    .Miinu'ipal     Irapruveiuenls, 


In  the  year  1890  the  writer  moved  into  one 
of  the  suburbs  of  the  city  of  Chicago,  whero 
there  was  neither  water  nor  sewer  service,  'i^o 
the  securing  of  a  good  sanitary  condition  of 
things  on  and  about  the  premises,  we  at  om-e 
directed  our  attention.  The  dwelling  which 
was  to  be  occupied  had  been  provided  in  its 
construction  with  all  the  modern  improvements 
so  far  as  the  plumbing  was  concerned,  but  these 
appliances  could  in  no  way  be  of  any  use  with- 
out the  accessibility  of  such  services  as  have 
been  mentioned.  Water  service  was  therefore 
provided  by  pumping  storm  water  from  a  cis- 
tern to  a  tank  which  was  constructed  in  the 
attic. 

Sewer  service  was  secured  through  the  con- 
struction of  a  4-inch  vitrified  pipe  main  which 
emptied  Into  the  vault  of  an  outdoor  privy 
which  had  been  previously  constructed  as  a 
primary  expedient,  and  which  in  turn  was  pro- 
vided with  a  common  4-inch  tile  outlet  leading 
to  a  small  slough  about  200  feet  away.  This 
privy  vault  was  afterwards  cut  out  of  the  course 
and  the  4-inch  drain  made  to  run  continuously 
from  near  the  house  to  the  end  of  its  outlet. 
Near  the  house  and  on  the  line  of  this  4-inch 
tsewer  there  had  been  constructed  a  catchbasin 
4  feet  deep  and  3  feet  square,  with  about  2  feet 
of  this  unsuspicious  though  worthy  receptacle 
lying  below  a  trapped  outlet.  The  inlet  was 
riOt  trapped  and  therefore  found  ventilation 
through  the  soil  pipe  above  the  rooi.     The  over- 


flow of  the  storm  water  cistern  above  alluded 
to  was  also  turned  into  this  catch-all  for  the 
ptirpose  of  affording,  as  we  thought,  necessary 
flushing  accommodations.  Nearly  two  years 
then  elapsed  before  we  heeded  a  long  existing 
conscious  call  to  clean  out  this  catch  basin, 
and  we  confess  that  up  to  that  time  for  some 
months  we  had  felt  guilty  of  having  been  gross- 
ly neglectful  in  not  having  attended  to  the 
matter  earlier. 

The  cleansing  process  was  then  commenced 
in  earnest,  but  when  the  labors  were  finishe'.l 
there  came  over  us  a  sort  of  sinking  feeling 
likened  unto  disgust;  not  because  of  the 
nauseous  contents  that  had  been  removed, 
however,  but  because  of  the  discovery  of  th-^ 
fact  that  the  receptacle  had  not  needed  clean- 
ing, and  that  our  labor  had  been  in  vain.  Two 
more  years  rolled  around  and  another  attempt 
was  made  to  do  what  seemed  to  be  the  neces- 
sary thing,  but  the  results  were  identically 
the  same  as  before.  We  were  perplexed,  but 
perplexity  was  soon  relieved  through  forget- 
fulness,  as  we  had  not  the  time  to  look  into 
the  unexplainable  conditions  which  had  been 
found  to  exist. 

Some  time  later  as  we  were  perusing  the 
current  copy  of  a  well  known  technical  journal, 
a  short  article  beneath  an  unusual  heading 
came  before  our  eyes  and  we  read  it  and  be- 
came interested.  We  read  several  succeeding 
articles  from  time  to  time  on  the  same  subject 
before  our  sitspicions  were  aroused  to  the  fact 
that  we  had  had  in  excellent  operation  for 
more  than  six  years,  a  septic  tank.  The  wastes 
that  had  been  entering  this  tank  were  of  the 
ordinary  kind  produced  by  a  hotisehold  which 
in  this  case  consisted  of  from  three  to  five 
jiersons.  This  crude  appliance  has  now  been 
in  succfastul  operation  for  twelve  years  and 
during  the  period  has  not  been  cleaned  out  to 
exceed  five  times,  and  then  each  time  with  the 
.same  result,  namely,  that  the  sludge  found  to 
lave  collected  in  the  bottom  was  of  such  in- 
significant quantity  as  not  to  requite  removing. 
Without  elaborating  fitrther  on  our  experience 
with  this  much  reviled  receptacle  of  corruption 
and  since  our  awakening  to  this  exceedingly 
interesting  subjecl.  we  have  been  to  a  greatev 
or  less  degree  watching  the  progress  and  de- 
velopment of  the  septic  tank  idea  with  an  ever 
increasing  interest. 

Somewhat  recently  it  i)ecame  our  lot  to  de- 
sign and  assist  in  building  a  city  to  cover  ten 
square  miles  of  territory,  two  square  miles  of 
which  at  the  present  time  has  largely  been  built 
upon.  One  of  the  controlling  factors  in  our 
design  of  the  land  was  the  matter  of  drainage 
and  future  sewer  service.  Therefore,  a  study 
of  the  complete  reticulation  of  the  seven  sewer 
systems  in  the  case  was  gone  into  concurrent 
with  the  design  of  allotment.  The  future  puri- 
fication of  the  sewage  as  it  would  be  controlled 
by  the  topography  of  the  area,  as  a  matter  of 
course  came  in  for  a  fair  share  of  attention. 
We  have  concluded  uiion  adopting  the  separate 
system  of  sewers  as  being  the  most  rational 
one  for  the  needs  and  shall  therefore  carry 
this  design  out  as  largely  as  consistent  with 
the  physical  conditions  with  which  we  have  to 
deal.  In  concluding  upon  this  system,  we  had 
not  forgotten  our  experience  with  the  septic 
tank  at  our  residence   as  hereinbefore  related. 

Many  farm  drains  course  more  or  less  fre- 
quently through  the  territory  and  are  tem- 
porarily available  for  the  drainage  of  the  many 
cellars  that  have  been  built  and  are  being  con- 
structed. A  demand  for  entrance  into  these 
and  other  available  outlets  very  soon  sprang 
up,  which  was  granted  and  finally  encouraged 
so  far  as  these  outlets  had  the  capacity,  and  in 
following  this  came  a  stronger  appeal  for  sewer 
service,   which  because  of  the  greater  need   for 


improvements  of  much  greater  importance  was 
necessarily  denied,  but  we  advised  the  constru<- 
tion  of  these  small  septic  tanks  where  draiiiag'> 
was  available  and  permitted  the  effluent  from 
them  temporarily  to  enter  the  drains  just 
spoken  of.  These  tanks,  when  permitted,  were 
required  to  be  constructed  after  plans  made  by 
us  and  under  the  supervision  of  the  chief 
engineer. 

The  plan  of  tank  adopted  is  circular,  3  feet  in 
diameter  and  for  the  most  part  3  feet  from  the 
under  side  of  the  outlet  to  the  bottom  of  the 
tank.  Inlets  and  outlets  to  these  tanks  are 
placed  on  opposite  sides  to  each  other,  are  made 
4  inches  in  diameter,  are  placed  on  the  same 
elevation  and  enter  the  tank  with  a  downturned 
elbow,  that  the  flushing  in  of  the  wastes  from 
the  soil  pipe  or  laundry  or  the  discharge  of 
the  effluent  may  not  disturb  the  scum.  The 
bottom  of  the  tank  is  made  of  com  i-ete,  the 
walls  of  brick  and  are  finished  at  the  top  of 
the  ground  the  same  as  is  an  ordinary  sewer 
manhole.  The  interior  below  the  discharge  pipe 
is  washed  with  four  coats  of  pure  cement  wash. 

The  capacity  of  the  tanks  are  varied  accord- 
ing to  the  number  of  people  whose  wastes  pass 
into  them,  but  for  the  most  part  contain  about 
160  gallons  which,  compared  to  the  service  re- 
puted to  be  rendered  by  the  city's  tank  at 
Champaign,  III.,  would  be  sufficient  to  accom- 
modate the  wastes  produced  by  from  eight  to 
twelve  persons. 

The  first  residential  septic  tank  constructed 
in  Zion  City  was  made  the  size  above  described 
and  served  the  household  of  twelve  persons  for 
a  short  time  when  the  construction  of  an  ofBce 
building  on  the  immediate  lot  required  it  to 
further  serve  ten  more  persons,  but  who  only 
occupied  this  building  during  the  day.  and  from 
which  there  came  no  wastes  into  the  tank 
save  from  the  lavatories  and  water  closets.  We 
at  once  feared  this  tank  would  be  over-capaci- 
tated and  therefore  immediately  set  up  a  close 
watch  on  its   action. 

At  the  end  of  about  six  weeks  after  the  tank 
had  been  put  to  use,  a  scum  about  2  inches  in 
thickness  had  formed  and  septic  action  was 
going  on  in  a  satisfactory  way.  At  this  writ- 
ing the  tank  is  still  doing  duty  with  a  good 
healthy  scum  about  4  inches  in  thickness  and 
emits  scarcely  any  odor.  The  sludge  has  uot 
been  examined  and  of  it  we  cannot  speak. 

Other  similar  tanks  in  the  city  are.  under 
more  favorable  conditions,  operating  very  sat- 
isfactorily. We  have  also  designed  and  con- 
structed two  tanks  of  the  oblong  type  for  the 
use  of  a  factory  that  will  soon  employ  about  a 
thousand  hands,  but  owing  to  the  limited  re- 
quirements of  them  as  yet,  the  tanks  are  not 
in  good  working  order. 

Taking  a  position  which  is  largely  based 
on  our  own  experience,  we  have  determined 
in  the  building  of  the  city  to  require  the  uni- 
versal construction  of  residential  septic  tanks, 
believing  the  effluent  therefrom  will  be  suf- 
ficiently liquefied  and  made  incoherent  by  the 
bacterial  action  as  to  render  the  sewers  into 
which  it  fiows  immune  from  greasy  incrusta- 
tions which  are  so  much  deplored  by  the  sani- 
tary engineer,  as  well  as  to  decrease  the  de- 
mand for  the  installation  of  fiush  tanks  at  the 
tipper  ends  of  small  laterals.  Gradients,  v,re 
believe,  can  also  be  reduced  under  this  ar- 
rangement of  things  below  what  is  now  consid- 
ered to  be  the  minimum  in  the  design  and  con- 
struction of  the  general  class  of  sewers. 

We  believe  in  case  there  should  ever  arise  a 
demand  for  further  purification  than  what  is 
secured  by  the  residential  septic  tanks,  then  the 
cost  of  providing  such  a  plant  for  further  treat- 
ing the  sewage  of  the  city  at  one  place  in  one 
volume  would  be  greatly  minimized. 

One  of  our  most  eminent  English  sanitarians 
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advocates  increasing  ttie  liquefaction  of  sewage 
by  means  of  a  septic  tanli  and  finishing  tlie 
process  by  means  of  an  anaerobic  bacteria  bed 
wiilch  he  says  should  always  be  kept  full  of 
sewage.  It  is  not  probable  when  he  advocated 
this  scheme  that  he  referred  to  tanks  smaller 
than  such  as  would  be  sufficient  to  care  for  the 
combined  wastes  of  an  ordinary  sized  town;  but 
if  this  plan  is  an  advisable  one,  we  do  not  see 
"why  it  may  not  be  equally  advisable  to  use 
this  diminutive  septic  tank  as  the  initial  agent 
of  purification  through  putrefaction. 

In  the  universal  adoption  of  this  diminutive 
receptacle  as  a  means  of  initial  partial  purifica- 
tion, it  must  be  admitted  that  the  costs  of 
further  purification  will  be  very  materially  re- 
duced it  not  in  some  instances  wholly  elimin 
ated.  Taxation  for  the  construction  and  main- 
tenance of  an  expensive  purification  plant,  and 
for  the  scraping  and  cleaning  out  of  the  sewers, 
would  scarcely  be  required  or  at  least  be  ma- 
terially lessened  in  the  case  at  Zion  City  where 
the  effluent  has  nearly  a  mile  to  flow  in  an  open 
channel  before  it  reaches  the  waters  of  Lake 
Michigan. 

Of  course  offsetting  this  will  be  the  cost  of 
the  periodical  inspection  of  the  tanks,  while  a 
triennial  or  quadrennial  cleaning  could  be  se- 
cured at  a  less  cost  we  believe  than  through 
the  means  of  a  municipal  purification  plant. 
There  is  no  rational  means  sufficiently  reliable 
to  assist  us  at  this  stage  in  estimating  the  dif- 
ference in  cost  of  such  maintenance,  but  we 
feel  fully  justified  in  the  course  taken  and  hope 
in  the  future  to  offer  something  more  definite 
as  regards  this  scheme  we  have  adopted  and 
for  which  we  have  no  precedent. 

For  designing,  allocating  and  constructing 
these  tanks  during  the  early  days  of  our  city 
building,  the  following  ordinances  and  rules 
have  been  adopted  and  are  strictly  adhered  to: 

"Sec.  16  (city  ordinance). — No  septic  tank 
shall  be  established  except  after  plans  approved 
by  the  City  Engineer  and  countersigned  by  the 
Commissioner  of  Health. 

"Rules  Regulating-  the  Disposition  of  House- 
hold Wastes. — Whenever  and  wherever  sew- 
ers or  drains  from  residences  or  other  private 
properties  are  built  and  constructed  with  a 
view  to  obtaining  an  outlet  in  any  other  storm 
water  drain,  subsoil  drain  or  sewer,  the  same 
shall  be  so  constructed  that  its  uses  may  be 
limited  to  the  following  services: 

"First — No  wastes  from  kitchen  sinks, 
water  closets,  bath  tubs,  laundry  tubs,  lava- 
tories, nor  wash  waters  nor  waste  waters  of 
any  description  shall  be  permitted  to  enter 
directly  into  such  sewer  or  drain  without  hav- 
ing first  been  discharged  into  a  properl.v  con- 
structed septic  tank  located  in  a  suitable  posi- 
tion upon  the  premises. 

"Second — No  storm  waters  of  any  descrip- 
tion shall  be  permitted  to  enter  directly  or  in- 
directly into  such  sewer,  drain  nor  septic  tank. 

"Third — Cellar  drainage  will  be  permitted  to 
enter  such  private  sewer  or  drain  providing  it 
has  no  connection  in  any  way  with  the  interior 
of  said  cellar,  and  must  be  so  constructed  that 
no  scrub  waters,  slops  nor  residential  nor  pri- 
vate wastes  can  possibly  enter  the  same,  nor 
must  this  drain  be  connected  with  the  septic 
tank,  but  must  enter  the  private  drain  at  a 
point  beyond  the  connection  of  said  sewer  with 
the  septic  tank. 

"Fourth — The  planning  and  building  of  all 
septic  tanks  are  now  regulated  by  city  ordi- 
nances and  under  the  control  of  city  authoritie.s." 


Improvement  of  a  Mountain  Highway  in  Austria. 


The  improvement  of  what  is  known  as  the 
Karlstadter  highway  between  Jugorje  and 
Mottling,  Austria,  under  the  direction  of  Mr. 
Karl  Griinhut,  an  engineer  in  the  Imperial  Aus- 
trian service,  was  undertaken  as  a  continuation 
of  a  larger  system  of  improvements  carried  on 
in  the  Carniola  or  Krain  province  during  the 
preceding  ten  years.  These  improvements 
were  largely  local  easings  of  grade.  The  work 
on  this  section  of  the  Karlstadter  highway 
called  for  the  replacing  of  about  12  kilometers 
(about  7%  miles)  of  the  old  road,  at  an  esti- 
mated cost  of  about  ?119,000.  The  total  drop 
in  elevation  from  the  starting  point  to  the 
end  of  the  proposed  improvement  was  379.-1 
meters  (1,245  feet),  while  the  intermediate 
upgrades  amounted  to  87.2  meters  (286  feet). 
Moreover  about  one-fifth  of  the  length  of  the 
old  road  had  grades  varying  from  9  to  15  per 
cent.,  making  it  necessary  to  employ  extra 
horses  in  surmounting  them  with  heavy  loads. 
The  following  notes  on  the  work  have  been 
condensed  from  a  paper  by  the  engineer  in 
charge,   which  appeared  some  time  ago  in  the 


to  the  difficulties  of  the  situation.  The  maxi- 
mum grade  fixed  by  law  was  5  per  cent.,  an<l 
official  orders  stated  that  the  highway  was  not 
to  enter  the  neighboring  province  of  Croatia  at 
any  point  along  the  route.  Were  it  not  for 
this  last  restriction,  the  new  road  at  the  upper 
end  might  have  been  built  on  a  grade  easily 
within  the  limit  and  by  a  much  more  direct 
route  than  the  one  finally  adopted.  In  laying 
out  the  preliminary  line  grade  stakes  were 
placed  every  20  meters  (65.6  feet)  apart. 

The  first  1,900  meters  (6,230  feet)  of  the  line 
as  originally  staked  out  for  the  new  road  was 
on  a  down  grade  having  a  total  difference  in 
elevation  of  87.5  meters  (287  feet),  which  would 
have  resulted  in  a  grade  of  4. 6  per  cent, 
if  carried  straight  through.  However,  several 
road  crossings  determined  the  elevations  of 
intermediate  points,  so  that  the  preliminary 
grades  for  this  stretch  were  4.75,  4.25,  3.00, 
and  5.00  per  cent,  respectively.  To  reach  the 
next  village  from  the  last  point  on  this  stretch, 
it  was  seen  that  an  upgrade  could  be  avoided 
by  making  use  of  a  cut  and  fill,  the  latter  not 
exceeding  4  meters  (13.1  feet)  in  height.  A  1 
per  cent,  grade  with  several  level  stretches  in- 
terposed was  accordingly  chosen.  The  existing 
line  through  the  village  was  retained,  upgrades 
being  eliminated  by  the  use  of  light  cuts. 

Leaving  this  village  at  kilometer  16.2  of  the 
old  line  and  at  elevation  416.33  meters,  the  next 
point  taken  was  a  road  crossing  400  meters 
(1,312  feet)  distant  and  reached  by  a  4  per  cent, 
grade.  This  part  of  the  line  passed  along  the 
side  slope  to  the  right  of  the  old  road.  The 
next  fixed  point  was  the  crossing  of  a  deep 
gully    at    elevation    369.47    meters,    which    was 
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The  Coal  Consumption  of  the  Marseilles, 
France,  street  railways  power  plant,  which  con- 
tains five  1,000-kilowatt  generating  sets,  is  2.29 
pounds  of  dry  coal  per  kilowatt  at  the  switch- 
board. 


"Oesterreichische  Monatschrift  fur  den  Oeffent- 
lichen  Baudienst." 

The  old  Karlstadter  highway  was  probably 
first  projected  in  1808,  but  seems  to  have  been 
constructed  by  the  French  for  strategic  rea- 
sons during  their  occupation  of  lUyria.  The 
old  alignment  of  the  highway  was  first  mapped 
out  in  1832  by  Lieutenant  Colonel  Loschan.  Its 
profile  shows  such  a  succession  of  hills  and  val- 
leys that  it  is  almost  impossible  to  obtain  a 
clear  idea  of  the  slope  of  the  country.  Observa- 
tions of  the  actual  conditions  of  traffic  on  the 
road  showed  that  the  up-trips  were  made  with 
a  full  load,  the  teams  as  a  rule  returning  on 
the  down  grade  empty.  It  was  therefore  desir- 
able in  improving  the  highway  to  make  the 
grades  as  slight  as  possible,  and  incidentally 
to  prevent  the  succession  of  up  and  down  grades 
on  the  old  roadway. 

As  a  preliminary  to  the  improvement,  a  line 
of  benches  was  established  on  the  kilometer 
stones  along  the  existing  highway.  These 
levels  proved  the  necessity  of  giving  up  the 
plan  of  simply  shifting  parts  of  the  existing 
load,  for  in  that  case  it  would  not  be  possible 
to  do  away  with  the  vexatious  counter  grades. 
In  laying  out  the  new  line  two  limitations  added 


reached  with  a  3.4  per  cent,  grade.  The  per- 
sonal interests  of  some  of  the  inhabitants  led 
to  a  petition  asking  that  the  proposed  line  over 
these  last  two  stretches  be  changed  some- 
what. As  the  changes  they  proposed  would 
have  required  a  large  loop  in  order  to  keep 
within  the  5  per  cent,  grade  limit,  the  petition 
could  not  be  cohsidei-ed. 

After  crossing  the  gully  previously  men- 
tioned, the  line  was  carried  950  meters  (3,116 
feet)  down  the  mountain  side  at  a  slope  of  3.4 
per  cent,  to  a  pass  between  it  and  a  neighbor- 
ing hill.  A  road  crossing  fixed  the  next  point 
at  elevation  312.75  meters,  which  was  reached 
with  a  3.6  per  cent,  grade.  A  4  per  cent,  grade 
was  used  to  the  next  village,  500  meters  (1,640 
feet)  distant.  At  this  point  the  geological 
formation  changes  from  chalk  to  dolomite  and 
in  some  places  to  loess.  The  topography  also 
changes  and  instead  of  the  succession  of  mounds 
and  hollows  found  on  the  upper  part  of  the 
line,  from  here  on  it  follows  a  well  defined  val 
ley  with  gentle  side  slopes. 

Both  slopes  of  this  valley  were  considered 
before  deciding  on  the  final  location  of  the  line. 
The  left  slope  would  have  given  a  better  con- 
nection  with  the   existing  road   and   a  shorter 
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line,  but  in  order  to  avoid  introducing  upgrades, 
such  lieavy  masses  of  cut  and  fill  would  have 
been  necessary  as  to  have  made  the  cost  greatei- 
than  that  of  the  other  line.  The  right  slope  al- 
lowed a  very  gradual  fall  toward  a  typical 
mountain  stream  which  had  to  be  crossed,  and 
presented  a  better  point  of  crossing  it.  It  also 
permitted  a  much  better  iine  beyond  this  cross- 
ing than  the  left  slope.  Moreover,  it  gives  a 
direct  communication  with  two  villages  which 
had  previously  been  without  such  communica- 
tion. 

From  the  point  where  the  dolomite  forma- 
tion begins  a  3.8  per  cent,  grade  was  staked  out 
for  1,400  meters,  followed  by  a  1.9  per 
cent  grade  for  500  meters,  and  then  a  3.9 
per  cent,  grade  for  950  meters  brought  the 
line  to  a  stream  crossing  at  elevation  193.1 
meters.  A  variation  of  this  last  1,400  meters 
(4,593  feet)  of  the  line  was  considered,  which 
would  have  saved  200  meters  (556  feet)  in 
length  and  given  lighter  grades,  but  the  extra 
cost  for  cut  and  fill  caused  it  to  be  rejected. 
From  the  last  described  point  further  deter- 
minations of  grade  were  unnecessary,  as  the 
rest -of  the  road  into  Mottling  followed  the 
comparatively  easy  slope  of  a  stream. 

Along  the  entire  line  as  staked  out,  a  tachy- 
metric  survey  was  made  and  enough  levels 
taken  on  both  sides  to  allow  for  a  lateral  move- 
ment of  the  line,  and  to  enable  cross-sections 
to   be    made    for    the    detailed    plans    without 
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obtain  the  efficiency  of  the  road  as  a  whole. 
This  total  length  is  16,615  meters  (54,497  feet), 
and  the  elevation  of  the  summit  is  110  meters 
(360  feet)  above  the  beginning  of  the  recon- 
slructiou  just  described.  The  cost  of  transpor- 
tation of  the  load  oi  9o7.5  kilograms  (abouc 
2,060  pounds)  per  horse  for  the  whole  distance, 
including  the  empty  return,  was  taken  as  about 
$1.41  per  ton  of  2,000  pounds.  The  highway 
was  found  to  be  equivalent  to  a  level  road  2.77 
limes  as  long. 


The    Development   of   the   Bituminous   Macadam 

Pavement. 

.\bstiact  of  a  paper  presented  to  tlic  American  Society 
of   Municipal    Improvements,   by   Kred.    J.   Warren. 


The  name  bituminous  macadam  may  be  con- 
sidered too  nearly  descriptive  to  be  controlled 
by  any  one  interest  or  to  be  a  trade  name  but, 
so  far  as  the  writer  is  aware,  it  was  coined  for 
use  in  connection  with  letters  patent  governing 
methods  and  proportions  of  mixing  various  sizo 
mineral  ingredients  with  bitumen,  for  paving 
purposes,  and  in  noting  the  development  the 
writer  will  confine  himself  to  the  experiences 
of  Warren  Brothers  Company,  who  control 
these  patents.  The  name  was  selected  by  the 
promoters  of  the  pavement  as  descriptive  of  its 
construction,  combining,  as  it  does,  the  best  fea- 
tures of  the  asphalt  or  bituminous  pavement 
and  macadam.     In  some  respects,  however,  the 
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further  field  work.  About  400  levels  per  kilo- 
meter (about  650  per  mile)  were  taken.  The 
accompanying  profile  of  the  road  shows  heavier 
grades  than  those  just  described  as  staked  out 
on  the  preliminary  line.  The  latter  provided 
for  a  minimum  of  earthwork  without  regard 
to  length,  whereas  in  the  final  location  the 
curves  were  straightened  as  much  as  possible, 
and  horizontal  stretches  introduced  to  serve  as 
rests  after  long  stretches  of  heavy  grades.  The 
profile  also  shows  in  a  distorted  scale  of  lengths 
the  profile  of  the  old  road.  The  increase  in  the 
length  of  the  new  highway  over  that  of  the  old 
was  2,200  meters  (7,220  feet),  the  new  having 
a  total  length  of  13,600  meters.  Th«  total  cost 
of  the  work  was  $106,850,  or  about  $12,300  per 
mile.  Places  were  provided  alongside  the  road 
at  Intervals  of  100  meters  (328  feet)  for  de- 
positing road  material,  to  be  used  for  repairs 
and  maintenance. 

By  means  of  seme  elaborate  equations  and 
computations,  it  was  found  that  the  minimum 
cost  of  transportation,  including  the  cost  of  the 
empty  return  trip,  would  be  attained  with  a 
load  of  937.5  kilograms  (about  2,060  pounds) 
ot  useful  load  per  horse.  In  making  these 
computations,  the  length  of  road  between  the 
beginning  of  the  improvement  and  the  summit 
of  the  divide  where  the  road  begins  to  descend 
Into  the  next  valley,  was  included,  In  order  to 


selection  of  the  name  is  an  unfortunate  one, 
as  it  has  given  the  impression,  in  some  cases, 
that  it  is  a  cheap  pavement  and,  in  others,  that 
it  is  like  macadam,  which  in  some  localities  is 
very  unpopular.  Extreme  cheapness  is  not 
claimed  to  be  one  of  the  advantages  of  the 
pavement  and  it  is  l)eing  presented  to  the  pub- 
lic on  its  merits  and  not  as  a  cheap  pavement. 
In  appearance  it  is  not,  on  casual  observation, 
materially  different  from  asphalt,  but  on  close 
examination  the  particles  of  stone  which  af- 
ford the  more  secure  foothold  can  be  seen  on 
the  surface  but  held  firmly  in  place  by  the 
bituminous  cement. 

As  explained  in  a  paper  read  before  the  Bos- 
ton Society  of  Civil  Engineers  early  this  year 
by  the  writer:  "The  principle  on  which  the 
bituminous  macadam  pavement  wearing  sur- 
face is  combined  is  the  reverse  of  the  princi- 
ples on  which  the  ordinary  asphalt  pavement  is 
built.  In  the  present  asphalt  or  tar  pavement 
the  bituminous  cement  is  used  to  support  fine 
mineral  grains,  such  as  sand,  which  in  them- 
selves have  no  firmness  to  sustain  traflic,  in 
such  a  way  that  the  fine  mineral  grains  will 
be  held  or  supported  by  the  bituminous  ce- 
ment so  that  the  mortar  or  mastic  will,  at  all 
atmospheric  temperatures,  sustain  the  weight 
of  traffic  and,  at  the  same  time,  resist  abrasion. 
The  bituminous  macadam  is  built  on  the  prin- 
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ciple  that,  independent  of  the  bituminous  re- 
menl,  relatively  coarse  and  fine  mineral  grains 
should  be  combined  in  such  a  way  as  to  have  a 
firmness  in  themselves  to  sustain  the  weight 
of  traffic.  The  bituminous  cement  is  supported 
or  held  in  place  by  the  proper  arrangement,  as 
to  size,  of  stone  particles.  The  bituminous 
cement  is  used  solely  for  the  purpose  of  pre- 
venting attack  on  the  stone  from  water  and 
weather,  and  to  bind  the  particles  together  suf- 
ficiently to  prevent  abrasion  from  traffic  at  all 
atmospheric  temperatures  and,  at  the  same 
time,  provide  an  elastic  bituminous  cement  or 
cushion  between  the  mineral  particles  which 
will  deaden  the  jar  and  prevent  the  wear.ag 
effect  caused  by  friction  from  the  movement  of 
its   Integral   parts." 

Something  over  two  years  ago,  after  an  ex- 
perience covering  a  period  of  twenty  years  in 
the  refining  of  asphalt,  manufacture  of  bitum- 
inous cement  and  the  laying  of  asphalt  pave- 
ments, the  idea  occurred  to  one  ot  the  Warren 
Brothers  that  by' combining  the  essential  prin- 
ciples of  the  most  improved  asphait  or  bitumin- 
ous and  the  most  improved  macadam  pave- 
ments, a  result  could  be  reached  which  would : 
(a)  Give  a  pavement  with  greater  durability 
than  asphalt,  (b)  Provide  a  foothold  for  horses 
equal  to  macadam  and,  at  the  same  time,  main- 
tain the  relative  or  general  smoothness  of  an 
asphalt  surface,  (c)  Overcome  the  necessary 
muddy  or  dusty  condition  of  macadam  and  pro- 
vide a  pavement  that,  while  having  the  density 
of  solid  stone,  at  the  same  time  have  great 
elasticity. 

The  theories  on  which  the  construction  is 
based  are: 

First — That,  with  a  solid,  well  rolled  sub- 
foundation,  a  thoroughly  rolled  base  of  crushed 
stone,  such  as  is  used  in  the  most  improved 
macadam  pavement,  is  practically  as  good  as 
any  foundation.  No  one  ever  heard  of  a  well 
laid  macadam  pavement  failing  because  ot  the 
foundation. 

Second — That,  with  a  rough  crushed  stone 
base,  coated  with  hot  bituminous  cement  and 
a  scientifically  prepared  wearing  surface  of 
bituminous  concrete  made  of  crushed  stone  and 
bituminous  cement,  the  shifting  or  rolling  of 
the  ordinary  asphalt  pavement  can  be  over- 
come. This  shifting  is  due  to  two  principal 
causes:  (a)  Rolling  on  the  smooth  concrete 
base,  (b)  Rolling  on  each  other  of  the  parti- 
cles of  fine  sand  used  in  the  wearing  surface  of 
the  ordinary  asphalt  pavement  during  hot 
weather  when  the  bitumen  or  asphalt  is  in  a 
sc-mi-plastic  and  fluid  condition.  This  tendency 
to  shift  limits  the  amount  of  bitumen  which 
can  be  successfully  used  in  an  asphalt  pave- 
ment to  10  per  cent,  or  less. 

Third — That  by  using  for  the  mineral  aggre- 
gate of  the  wearing  surface  angular  particles 
of  the  hardest  available  crushed  stone  varying 
in  size  from  about  2  inches  to  an  impalpable 
powder  in  such  proportion  that  the  succeeding 
sizes  will  fill  the  coarser  voids  in  the  larger 
sizes,  a  far  greater  density  could  be  secured 
than  had  previously  been  attained  in  either 
macadam  or  asphalt  pavement  construction.  To 
secure  the  best  results  it  is  essential  that  the 
crushed  stone  after  heating  be  separated  into 
several  sizes  and  then  mixed  by  machinery  in 
definite  proportions  by  weight. 

Fourth — That,  by  increasing  the  density  and 
thus  decreasing  the  voids  and,  by  having  the 
bulk  of  the  mineral  aggregate  composed  of 
coarse  angular  particles  of  stone,  the  voids  can 
1)6  thoroughly  filled  with  bituminous  cement 
and.  by  using  a  bituminous  cement  which  Is 
unaffected  by  water,  a  thoroughly  waterproof 
wearing  surface  of  bituminous  concrete  can  be 
produced. 

Fifth — That    particles    of    carefully    selecte<l. 
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crusUed  hard  stone,  held  firmly  in  place  by  an 
elastic  bituminous  waterproof  cement,  would 
provide  for  the  wearing  surface  of  a  pavement, 
one  of  the  most  durable  substances  known  and 
a  sufficiently  rough  surface  to  give  an  ideal 
foothold  for  horses. 

In  inverse  ratio,  the  percentage  of  voids  in 
the  mixture  of  different  sizes  of  stone  used  in- 
dicates its  density  or  specific  gravity.  Uniform 
size  particles  of  any  shape  or  size  contain  ap- 
proximately 40  per  cent,  of  voids.  Ordinary 
sand  contains  from  30  per  cent,  to  38  per  cent, 
of  voids;  very  seldom  as  low  as  30  per  cent. 
The  most  carefully  prepared  mixture  of  geveral 
grades  of  sand  used  in  the  most  modern  as- 
phalt pavement  mixture  contains  25  per  cent, 
of  voids.  The  using  of  graded  stone  reduces 
the  voids  in  the  mineral  mixture  and  the  rigid- 
ness  of  the  stone  permits  of  the  use  of  a  softer 
bituminous  cement  than  can  be  used  with  sand. 

It  is  owing  to  minimizing  the  exposure  of 
the  bitumen  and  the  use  of  a  softer  bituminous 
cement  which  would  require  more  exposure  to 
render  it  inefficient  that  it  is  believed  the  ce- 
ment itself  will  retain  its  binding  or  cementing 
properties  longer  than  would  be  possible  in 
sand  mixtures. 

By  using  crushed  stone  varying  in  size  from 
a  maximum  of  two  inches  to  an  impalpable 
powder  in  exact  proportions,  as  above  described, 
we  are  able  to  reduce  the  voids  to  10  per  cent, 
and,  by  using  enough  of  the  bitumen  to  thor- 
oughly coat  all  the  particles  and  fill  all  the 
voids,  can  get  a  thoroughly  waterproof  wearing 
surface.  We  do  not  mean  hy  this  that  It  is 
advisable  to  wet  the  pavement  excessively.  Any 
paving  material  will  wear  longer  if  dry  than 
wet.  Continual  moisture  and  mud  on  a  pave- 
ment, combined  with  the  abrasion  Of  steel 
wagon  tires,  produces  the  condition  which  is 
employed  to  saw  and  plane  stone  and  other 
hard  substances.  The  bituminous  macadam 
does  not  entirely  overcome  this,  but  by  filling 
the  voids  with  an  elastic  bituminous  cement, 
which  is  absolutely  unaffected  by  water,  it  does 
reduce  the  effect  to  a  minimum.  Like  other 
forms  of  pavement,  bituminous  macadam  is  in 
better  condition  for  horse  and  foot  traffic  when 
dry  and  clean  than  when  wet  and  dirty.  It 
should,  therefore,  be  frequently  cleaned  the 
same  as  other  forms  of  pavement. 

The  bituminous  macadam  surface  is  so  dense 
and  the  particles  of  stone  so  firmly  held  in  place 
by  the  bituminous  cement  that,  even  when  made 
of  the  hardest  trap  rock,  a  section  of  the  pave- 
ment when  chilled  and  broken  will  fracture 
through  the  stone.  In  other  words,  the  stone 
will  break  before  it  will  cleave  from  the  cement. 

With  the  assistance  of  an  able  chemist  of 
large  experience  in  the  study  and  practical  use 
of  bitumens  and  bituminous  construction  and, 
by  devising  considerable  entirely  new  apparatus 
found  necessary,  the  first  nine  months  of  the 
history  of  this  pavement  were  devoted  to  dili- 
gent laboratory  work  to  determine  the  best  in- 
gredients and  the  best  combination  of  them  to 
carry  out  the  theory  of  the  proposed  construc- 
tion. This  brought  us  to  the  Spring  of  1901, 
when  the  prospects  of  success  seemed  sufficient- 
ly sure  to  warrant  the  seven  Warren  Brothers 
(all  of  whom  had  devoted  their  business  lives 
and  training  in  the  several  branches  of  the  bi- 
tuminous and  asphalt  paving  business)  in  drop- 
ping their  other  interests  and  assisting  in  the 
development.  During  the  first  year  we  suc- 
ceeded in  getting  small  contracts  aggregating 
something  less  than  25,000  square  yards  in  seven 
cities  of  the  United  States,  five  of  which  are 
within  fifty  miles  of  Boston.  Laid  with  inade- 
quate equipment  and  crude  Ideas  of  detail  some 
of  this  work,  while  generally  satisfactory,  does 
not  fairly  represent  the  possibilities  of  construc- 
■  tlon. 


The  attention  attracted  by  the  samples  laid 
in  1901  was  far  beyond  the  expectations  of  any- 
one and  early  this  year  it  was  realized  that 
much  trouble  would  be  encountered  in  executing 
work  contemplated,  and  orders  were  placed  in 
January  for  seventeen  plants  of  an  entirely  im- 
proved pattern  and  with  a  capacity  of  1,500 
yards  a  day  each.  These  plants  were  all  of  a 
modern  type  of  rotary  drums,  elevators,  ele- 
vated screens  and  bins  which  would  separate 
the  stone  into  six  different  sizes  and  scales 
which  would  weigh  each  separate  size  of  stone. 
The  work  of  getting  the  plants  out  of  the  shop 
as  fast  as  desired  was  an  impossible  undertak- 
ing and  the  wet  weather  of  early  Spring  and 
Summer  made  it  Impossible  to  have  work  well 
under  way  until  after  August  1.  It  became  evi- 
dent early  in  the  present  year  that,  to  cope  with 
the  demand,  a  large  increase  in  capital,  equip- 
ment and  practical  working  force  was  essential. 
The  result  has  been  that  the  work  constructed 
and  contracted  for  during  the  present  year 
amounts  to  610,900  square  yards  in  39  cities. 

In  one  respect  the  development  has  been  a 
disappointment  to  its  promoters  and  that  is  in 
the  matter  of  cost  of  construction  which  proves 
to  be  as  great  as,  and  in  some  localities  greater 
than,  that  of  asphalt.  This  does  not  warrant 
the  taking  of  more  contracts  at  the  prices  of 
some  of  the  earlier  contracts  taken.  The  bitum- 
ii:ous  cement  and  stone  in  the  bituminous 
macadam  base  cost  practically  the  same  as  the 
hydraulic  cement  and  stone  in  the  hydraulic 
concrete  foundation  of  the  asphalt  pavement, 
so  that  the  only  saying  in  cost  of  foundation 
is  the  sand  and  part  of  the  labor  employed  In 
mixing  concrete.  The  crushed  stone  used  in  the 
wearing  surface  generally  costs  twice  and  some- 
times three  times  as  much  as  the  sand  used  in 
asphalt  pavement  construction.  The  bitumin- 
ous and  stone  mixture  used  in  the  wearing  sur- 
face of  the  bituminous  macadam  is  so  much 
more  dense  and  tough  than  the  sand  mixture  of 
the  asphalt  pavement  that  the  time,  labor  and 
power  required  to  properly  mix  the  Ingredients 
and  handle  the  mixture  on  the  street  is,  with 
bituminous  macadam,  fully  double  that  of  as- 
phalt. This  is  a  condition  which  we  did  not 
foresee.  Like  all  forms  of  construction  the  cost 
varies,  very  much  depending  upon  the  local  cost 
of  labor  and  materials,  size  of  contract  and 
other  local   conditions. 

One  important  thing  which  has  been  devel- 
oped to  a  certainty  is  that  bituminous  macadam 
can  be  laid  with  special  design  to  provide  a 
rough  surface  so  as  to  afford  a  good  foothold 
for  horses  on  very  steep  grades.  In  the  city 
of  Pawtucket,  R.  I.,  the  pavement  has  been  in 
successful  use  since  May,  1901,  on  a  street  with 
a  grade  of  12  per  cent,  and  has  received  the 
unanimous  endorsement  of  engineers  and 
practical  road  builders  who  have  critically 
examined  it.  The  Massachusetts  Highway  As- 
sociation devoted  its  quarterly  meeting  held  in 
May  last  to  the  examination  and  consideration 
of  this  pavement.  I  take  the  liberty  of  quoting 
from  the  remarks  of  Mr.  J.  E.  McCIintock,  of 
the  Massachusetts  Highway  Commission,  made 
at  that  meeting:  "It  has  unquestionably  solved 
the  problem  of  pavement  for  steep  grades  and, 
if  its  cost  were  double  what  is  asked  for  it,  it 
would  be  the  most  economical  pavement  for 
such   conditions." 


The  Proportions  ot  Centrifugal  Fans. 


An  Interesting  account  of  a  method  for  de- 
termining the  proportions  of  fans  for  setting 
up  the  movement  of  air  against  low  pressures 
is  given  In  a  recent  paper  on  mechanical  draft 
read  by  Mr.  F.  R.  Still,  of  Detroit,  Mich.,  be- 
fore the  Western  Engineers'  Club  and  printed 
in  that  society's  "Journal."  Except  for  a  de- 
tailed comparison  that  is  made  between  the 
chimney  and  this  type  of  fan  as  related  to 
mechanical  draft,  the  paper  is  practically 
treated  in  full  in  the  following  abstract. 

The  author  describes  briefly  the  forces  at 
work  in  the  discharge  from  a  blower,  and  to 
facilitate  his  explanation  refers  to  three  dia- 
grams which  are  combined  In  the  one  repro- 
duced herewith.  For  his  purposes  In  the  defi- 
nition of  these  forces,  he  starts  with  the 
dynamic  pressure  and  the  static  presstire,  the 
one  of  which  always  works  against  the  other, 
with  the  result  of  practically  producing  a  third 
pressure,  which  pressure  he  names  air  velocity 
presstue.  His  analysis  of  the  fan  action  is  as 
follows;  the  pressure  and  movement  of  the 
air  is  due  entirely  to  the  centrifugal  force  pro- 
duced by  the  air  sliding  off  the  fan  blades. 
The  centrifugal  force  is  in  direct  ratio  to  the 
square  of  the  number  of  revolutions.  With  a 
fan  wheel  of  given  proportions  the  centrifugal 
force  holds  a  direct  ratio  to  the  peripheral 
velocity.  For  comparison  he  creates  a  fourth 
pressure,  a  peripheral  velocity  pressure,  based 
on  an  assumption  that  if  the  air  were  moving 
at  the  same  velocity  as  the  fan  tips,  a  pressure 


Several  Sewer  Stoppages  occurred  during 
1901  in  Jacksonville,  Fla.,  according  to  the  an- 
nual report  of  Superintendent  R.  N.  Ellis, 
caused  by  defective  work  by  plumbers  in  mak- 
ing house  connections.  In  the  worst  case  the 
sewer  was  choked  with  sand  for  over  100  feet. 
The  sewer  was  about  10  feet  deep  at  that  point, 
and  tne  ground  was  thoroughly  saturated  with 
water. 


Diagram  of  Fan  Dischaeqe  PaGSStntE. 

equivalent  to  the   peripheral  velocity  pressure 
would  be  produced. 

An  accompanying  diagram  shows  a  blower 
discharging  into  a  pipe  6  or  8  feet  long  with 
U-tubes  or  water  gauges  for  measuring  the 
pressure.  A  Is  the  dynamic  pressure  tube  and 
B,  the  static,  the  former  attached  to  a  bent 
pipe  that  faces  the  air  current  and  the  latter  to 
a  pipe  which  is  at  right  angles  to  it.-  Con- 
cerning the  behavior  of  the  water  gauges,  the 
author  explains  that  if  the  end  of  the  discharge 
pipe  is  open  there  will  be  no  difference  in  the 
level  of  the  water  in  the  two  legs  of  B,  as  there 
is  no  resistance  to  the  air  current  and  there- 
fore no  static  head.  That  in  this  case,  A  gives 
the  combined  reading  of  dynamic  pressure  and 
velocity  pressure.  That  If  a  diaphragm  Is  in- 
serted in  the  end  of  the  discharge  pipe,  reduc- 
ing the  outlet  area,  say  50  per  cent.,  the  water 
in  Abuses  higher  than  in  the  previous  case  and 
tt>s  'n^VS  of  B  is  almost  the  same  as  it  was 
in  .\.'  (Rat  by  ascertaining  the  difference  be- 
tween Wie  present  readings  of  A  and  B,  or  rig- 
ging up  a  tube  as  shown  at  C,  the  velocity  pres- 
sure is  obtained.  That  from  this  pressure  can 
be  determined  the  quantity  of  air  passing 
through  the  pipe.  That  if  the  discharge  pipe 
is  entirely  closed,  the  water  rises  higher  in  both 
A  and  B  than  before  and  both  are  alike.  The 
author  thought  these  points  were  not  fully  un- 
derstood by  many  engineers  and  believed  It 
explained  the  large  capacities  sometimes 
ascribed  to  blowers,  owing  to  the  assumption 
that  a  Pitot  tube,  designated  by  the  author  as 
the  dynamic  tube,  gave  the  pressure  due  to  the 
velocity  of  the  air. 
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with  regard  to  the  relative  capacities  of  fans 
under  different  conditions  of  service,  the 
author  presented  the  accompanying  chart  of 
curves,  these  applying  to  steel-plate  fans,  al- 
though the  difference,  he  says,  is  not  very  great 
for  any  type  of  centrifugal  fan!  His  discus- 
sion of  the  curves  is  as  follows: 

"The  length  of  the  fan  blades  and  the  speed 
have  more  effect  than  anything  else.  The 
longer  the  fan  blades.  Ihe  greater  the  centri- 
fugal force  at  a  given  speed.  Again,  the  greater 
the  peripheral  velocity  up  to  about  6,600  feet 
per  minute,  the  higher  is  the  mechanical  effi- 
ciency. Above  6,600  feet  it  begins  to  fall  off 
very  rapidly,  much  the  way  it  does  when  the 
outlet  is  entirely  closed.  The  ratio  of  open- 
ing at  the  left  might  be  taken  as  the  ratio  of 
resistance.  It  is  the  percentage  of  opening  in 
the  discharge  as  compared  with  the  total  dis- 
charge area.  The  ratio  of  effect  is  the  relative 
effect  produced  on  the  different  elements  of  the 
fan  by  restricting  the  dischaige. 

"Supposing  we  have  a  fan  with  an  unre- 
stricted inlet  and  outlet  that  will  deliver  25,000 
cubic  feet  of  air  per  minute  at  a  head  of  0.3.3 
Incn,  with  a  given  peripheral  velocity,  requir- 
ing 6.16  horse  power.  If  we  close  .  the  dis- 
charge outlet  to  50  per  cent,  of  the  full  area  it 
will  deliver  only  12,500  cubic  feet.  The  pres- 
sure will  be  increased  to  1.03  Inches,  and  the 
power  to  drive  will  drop  to  4.8  horse-power.  It 
we  still  further  reduce  the  outlet  to  20  per  cent. 
of  the  full  area,  the  capacity  will  drop  to  5,000 
cubic  feet.     The  pressure  will  increase  to  1.1.") 
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inches,  and  the  power  will  be  decreased  to  3.43 
horse- power. 

"To  determine  exactly  how  a  fan  will  perform 
is  almost  impossible,  as  all  the  conditions  inci- 
dent to  its  installation  can  never  be  foreseen. 
But  we  can  get  very  close  to  it,  as  a  rule.  It  is 
customary,  when  little  is  known  about  the  plant 
the  fan  is  going  into,  to  assume  that  the  re- 
sistance is  equivalent  to  restricting  the  dis- 
charge outlet  25  per  cent.  This  has  always 
proved  sufficient  in  the  average  mechanical 
draft  plants  we  have  put  in.  Some  very  large 
plants,  with  very  large  economizers,  long  smoke 
flues  and  other  obstructions,  have  to  be  treated 
differently,  the  friction  being  tlgured  up  and 
added  to  the  velocity  head  to  determine  the 
dynamic  pressure." 

For  purposes  of  illustration  the  author  an- 
sumed  the  case  of  a  1,000-horse-power  boiler 
plant  Involving  a  consumption  of  3,253  pounds 
of  coal  per  hour.  Allowing  18  pounds  of  air  per 
pound  of  coal,  5  per  cent,  for  ash  and  5  per 
cent,  for  leaks,  the  author  calculates  that  the 
fan  will  have  to  handle  about  65,000  poundii  of 
gases  per  hour  at  500  degrees,  or  27,250  cubic 
feet  per  minute.  Continuing,  he  says:  "We 
want  a  draft  of  1  inch  at  the  inlet,  and  having 
allowed  for  leaks  in  the  above  capacity,  wc  can 
expect  the-sarre  at  the  bridge  wall.  By  adapt- 
ing Murgucj's  formula  for  equivalent  orifice, 
A  —  KQ  ^  V  P  to  obtain  the  Inlet  area,  we  And 


on  the  chart  that  K  —  0.485;  A  is  the  area  in 
square  feet:  Q  is  the  quantity  in  thousands 
cubic  feet;  P  is  pressure  in  inches.  Thus  A  =. 
0.485  X  27.25  -H  VI  =  13.2  (square  feet;  that  is. 
4:)'/i  inches  in  <liameter).  The  area  of  the  in- 
let should  not  exceed  40  per  cent,  of  the  area 
of  the  side  of  the  wheel.  Thus  13.2  -=-  0.40  = 
33  (square  feet,  or  66  inches  equal  to  5  feet  6 
Inches,  diameter). 

"The  velocity  due  to  1  inch  pressure  at  500 
degrees  is  81.5\'l  =  81.5  feet  per  second,  or 
4.890  feet  per  minute.  Referring  to  the  chart, 
we  find  the  ratio  of  dynamic  pressure  to  peri- 
pheral velocity  pressure  is  0.73."  The  author 
then  figures  that  the  velocity  of  the  fan  wheel 
will  be  8.15  v'1.37  =  95.5  (feet  per  second) 
=  5,730  feet  per  minute,  1.37  being  the  recipro- 
cal of  0.73.  or  the  peripheral  velocity  pressure. 
The  air  velocity  is  thus  about  85  per  cent,  ot 
the  peripheral  velocity. 

To  find  the  blast  area  of  the  fan  wheel  he 
proceeds  as  follows:  27,250  h-  5,730  =  4.7(i 
(square  feet).  Multiplying  by  3,  an  arbitrary 
constant  established  by  experiment,  an  area 
of  4.76x144x3  =  2.055  square  inches  is  ob- 
tained. With  a  free  discharge  the  author  says 
the  constant  is  2.2  on  fans  of  this  type.  The 
diameter  of  the  wheel  being  66  inches,  the 
width  at  the  periphery  in  inches  is  2.055  -:-  liil 
==   31.2  inches. 

From  this  point  the  author  says  different 
makers  have  ideas  of  their  own,  founded  on  no 
particular  reasons  as  regards  total  width  ot  Ian. 
The  only  reason  for  beveling  the  side  of  the 
ran  blades,  as  is  the  universal  practice,  is.  he 
believes,  to  give  strength  and  stiffness  to  the 
wheel  with  light  material,  the  side  plates  form- 
ing a  circular  cone  and  acting  as  a  truss  be- 
tween each  blade,  much  stronger  than  if  the 
side  plates  were  flat.  The  correct  principle,  he 
asserts,  is  to  make  the  circumference  at  the 
inlet  multiplied  by  the  breadth  equal  to  the 
circumference  at  the  periphery  multiplied  by 
Ihe  breadth  at  that  point.  To  facilitate  manu- 
iacture  and  do  away  with  special  patterns,  the 
bevel  is  made  20  degrees,  the  tangent  of  whicli 
is  0.3639.  The  length  of  the  blades  is  made  8% 
inches  and  the  overall  width  at  inlet  will  be 
37%  inches.  The  width  of  the  housing  is  taken 
38  inches.  As  the  inlet  has  1,900  square  inches 
area,  the  outlet  will  be  1,900  r-  38  —  50 
inches,  that  is.  38  inches  wide  by  50  inches 
high. 

The  speed  of  the  fan  will  be  5,730  -^  (5.5  x 
3.1416)  =  332  revolutions  per  minute.  The 
power  required  to  drive  will  be  (27,250  x  5.2) 
-^  (33,000  X  0.40)  =  10.75  brake  horse-power. 
The  factor  5.2  is  the  number  of  pounds  draft 
per'  square  foot,  equivalent  to  1  inch  water 
gauge,  and  the  factor  0.40,  the  efflciency  of  the 
fan.  If  the  fan  engine  required  50  pounds  of 
steam  per  horse-power  per  hour,  it  would 
amount  to  538  pounds  of  steam  or  1%  per  cent, 
of  the  evaporating  capacity  of  the  boilers.  With 
this  fan  the  author  believes  It  would  be  advis- 
able to  put  on  a  stack  5  feet  in  diameter,  so  as 
to  reduce  the  resistance  as  much  as  possible. 
He  stated  in  the  discussion  that  if  a  chimney 
lb  high  enough  to  produce,  say  an  air  velocity  of 
about  1,200  feet,  whereas  a  fan  at  a  given 
speed  would  produce  only  1,100  feet,  then 
the  chimney  would  help  the  fan:  but 
that  if  the  case  was  reversed,  and  the 
chimney  produced  only  ],lOO  feet  velocity,  the 
higher  the  chimney,  the  greater  is  the  load  on 
the  fan.  That  is,  there  is  a  friction  that  would 
have  to  be  overcome.  He  explained,  for  exam- 
ple, that  if  a  130-foot  stack  failed  to  produce 
sufficient  draft  for  a  case  in  hand.  If  a  fan  were 
used,  the  chimney  was  an  obstruction  and  it 
would  be  better  to  cut  off  the  stack  from  the 
fan. 


Fire  Test  of  a  Lock- Woven  Metal  Concrete  Floor. 


Early  ibis  year  a  fire  test  was  made  by  Mr. 
W.  W.  Ewmg.  at  that  lime  engineer  of  tests  of 
the  Bureau  of  Buildings  of  Manhattan,  New 
York,  on  u  "lock-woven  metal  concrete"  floor 
built  under  the  designs  of  W.  N.  Wight  &  Com- 
pany. The  object  of  the  test  is  stated  as  fol- 
lows in  Mr.  Ewing's  report:  "To  record  the 
effect  of  the  continuous  heat  of  a  wood  fire  be- 
low the  floor  system,  averaging  not  less  than 
1,700  degrees  Fahr.  lor  not  less  than  4  hours, 
the  filling  between  the  two  beams  being  loaded 
with  a,  distributed  weight  of  150  pounds  per 
square  foot  of  its  area  and  all  carried  by  such 
filling;  the  fire  being  extinguished  at  the  end 
of  the  test  with  a  stream  of  water  directed 
against  the  bottom  of  the  platform  and  dis- 
charged through  a  l!^-inch  nozzle  under  60 
pounds  pressure  for  5  minutes,  flooding  the  top 
of  the  platform  with  water  under  low  pressure 
and  then  again  applying  the  stream  of  water 
through  the  nozzle  under  the  00  pounds  pres- 
sure to  the  bottom  of  the  platform  for  5  min- 
utes." After  this  test  the  floor  was  loaded 
to  600  pounds  per  square  inch  and  then  unload- 
ed gradually. 

The  test  was  made  at  a  special  brick  house 
built  for  the  purpose  on  the  East  River  front. 
It  measured  14x14  feet  inside,  and  was  10  feet 
high.  Two  and  a  quarter  feet  above  the  ground 
there  was  a  grate  covering  the  entire  area, 
with  openings  through  the  walls  below  it,  while 
above  it  there  was  a  door  in  one  wall  wilh  a 
window  directly  opposite.  The  roof  was  the 
floor  arch  to  be  tested.  Four  10-inch  3.5-pound 
steel  beams,  3  feet  apart  on  centers  and  well 
tied  together,  formed  the  framing  for  the  roof. 
The  latter  is  designed  in  accordance  with  a 
principle  stated  as  follows  in  the  report: 
"When  galvanized  steel  wires,  meshed  in  con- 
tinuous sheets,  are  incorporated  in  the  lower 
section  of  a  high-grade  Portland  cement  cin- 
der concrete  flat  arch  construction  as  a  rein- 
forcing elenrent,  spanning  the  distance  between 
the  upper  flanges  of  standard  I  beams,  the 
beams  being  haunched  and  protected  with  sim- 
ilar concrete,  the  effect  of  the  combination  is 
to  afford  a  suitable  means  of  fire  protection 
for  the  beams  and  space  above,  and  also  for 
carrying  the  ordinary  loads  met  with  in  com- 
mon practice  while  subjected  to  serious  fire 
and  water  test." 

The  roof  was  laid  on  a  temporary  center.  The 
lower  5  inches  of  the  concrete  was  mixed  in  the 
proportion  of  one  part  of  Saylor's  Portland 
cement,  two  parts  sand  and  five  parts  steam 
ashes,  and  the  lock-woven  fabric  was  imbedded 
in  it.  The  top  of  this  course  was  1%  inches 
above  the  tops  of  the  l)eams,  which  were  pro- 
tected on  their  bottom  flanges  as  shown  in  the 
diagram.  The  fabric  was  madt.  of  No.  9  wires 
running  across  the  beams  every  four  inches  and 
No.  10  wires  running  parallel  with  the  beams 
and  spaced  6  inches  center  to  center.  The 
wires  were  knotted  together  by  the  patented 
process  controlled  by  the  company.  This  course 
of  concrete  was  laid  on  January  7  and  8.  On 
January  25  it  was  covered  with  3  inches  of 
concrete  filling,  made  of  one  part  Victor  Port- 
land cement,  two  parts  of  saud  and  ten  parls 
of  steam  ashes.  The  centers  were  removed 
the  day  before  this  top  flnish  was  laid,  and  it 
was  then  found  that  the  protection  of  the  lower 
flanges  of  the  beams  was  not  complete.  The 
defective  places  were  accordingly  flUed  with 
a  mortar  of  equal  parts  of  Portland  cement  and 
sand.  The  ceiling  of  the  center  bay  was  plas- 
tered on  January  30  and  31  with  half  an  inch 
of  King's  No.  1   browning  mortar. 

On  January  8  the  temperature  was  31  to  33 
degrees.     During  the  entire  period  of  construe- 
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lion  of  the  lower  or  principal  course  of  con- 
crete, the  weather  was  stormy,  and  light  snow, 
sleet  or  rain  fell  during  the  whole  time  of  lay- 
ing the  concrete.  A  low  coke  fire  was  main- 
tained in  the  building  during  the  period  of.  set- 
ting of  the  arch,  and  after  the  plaster  had  been 
put  on,  thereby  facilitating  the  setting  and  dry- 
ing of  the  materials. 

The  Are  test  was  begun  at  noon,  February  4, 
when  the  temperature  was  16  degrees.  The 
roof  was  loaded  to  150  pounds  per  square  foot, 
with  brick.  Pine  and  mixed  cord  wood  was 
used  for  fuel,  and  the  flames  were  accelerated 
at  the  start  with  kerosene.  The  temperature 
inside  the  house  was  measured  by  a  LeChate- 
lier  pyrometer;  at  2  p.  m.  it  was  1,688  degrees 
Fahrenheit;  2:30,  1,967;  3:00,  1,553;  3:30,  1,877; 
4:00,  1,733;  4:30,  1,688;  5:00,  1,796;  5:15,  1,472. 
At  5:18  a  stream  of  water  was  thrown  on  the 
ceiling  from  a  hose  connected  to  a  fire-boat, 
and  this  stream  was  continued  for  5  minutes. 
Water  was  then  flooded  over  the  top  of  the 
roof  for  6  minutes,  and  finally  a  stream  was 
again  played  on  the  ceiling.    On  February  '^  the 
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tie-rod;  otherwise,  the  center  and  north  and 
south  arches  were  found  in  good  condition.  The 
beam  protection,  except  in  a  few  places  where 
the  cinder  concrete  had  not  been  placed,  was 
found  in  good  condition." 

The  heavy  loading  test  was  begun  on  Feb- 
ruary 7,  but  as  sufficient  brick  for. the  purpose 
could  not  be  obtained  on  that  date  the  full 
weight  was  not  placed  on  the  arch  until  about 
noon  on  February  8.  This  load  remained  in 
place  48  hours,  and  was  then  removed.  The 
log  of  the  test  is  substantially  as  follows,  fh3 
deflections  being  at  the  center  points  of  the 
beams  and  arch,  and  the  loads  in  pounds  per 
square  foot. 
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roof  was  unloaded.  The  level  readings  showed 
that  the  defections  at  the  center  of  the  north 
and  south  beams  and  the  arch  between  them 
were  as  follows: 


Time. 

N.  Beam. 

Arch. 

8.  Beam 

12.48 

0.02 

0.01 

0.005 

2.37 

.0.39 

0.19 

0.14 

3.45 

0.42 

0.11 

0.11 

4.30 

0.66 

0.43 

0.78 

After   cooling 

0.195 

0.435 

0.11 

.\tter  cooling  and 

unloading 

n.l3 

0.425 

0.09 

The  final  opinion  of  Mr.  Ewing  on  all  these 
experiments  is  as  follows:  "The  concrete  form- 
ing the  floor  was  but  slightly  damaged  by  the 
test.  The  beam  protection  was  effective.  The 
beams  suffered  no  material  permanent  set.  No 
Are  or  water  passed  through  the  floor  arches, 
and  they  carried  the  loads  safely  as  provided 
by  law." 


The  examination  of  the  arches  was  made  on 
February  6,  and  the  results  are  stated  as  fol- 
lows in  the  report:  "The  plaster  applied  to 
the  ceiling  was  practically  all  destroyed  by  the 
fire  and  water.  The  metal  ceiling  of  the  south 
bay  was  also  destroyed.  The  tie-rods  of  the 
south  bay  were  found  in  good  condition.  The 
tie-rod  in  the  north  bay,  east  of  the  center, 
showed  a  slight  distortion.  The  tie-rod  east  of 
the  center  In  the  principal  arch  was  exposed 
almost  its  entire  length.  About  seven  meshes 
of  the  metal  faliric  were  exposei!  noxt  the  latter 


The  Placing  of  Water  Meters  and  a  system  of 
close  inspection  in  Grand  Rapids,  Mich.,  re- 
sulted in  a  decrease  in  the  amount  of  water 
pumped  of  200,000  gallons  per  day  over  that  of 
the  previous  year,  according  to  the  latest  re- 
port of  the  Board  of  Public  Works.  For  the 
year  ending  April  30,  1902,  the  number  of 
scheduled  services  was  8,818,  and  the  numbi^r 
of  metered  services,  2,248.  The  number  of  house 
inspections  made  during  the  year  was  8.437, 
and  1,331  leaks  were  found.  Five  inspectors 
were  employed,  two  reading  meters. 


No  one  acquainted  with  the  manufacture  an  1 
erection  of  steelwork  in  buildings  can  fall  to 
deplore  the  waste  of  money  which  is  often 
caused  by  designers  of  such  material  in  their 
endeavor  to  pare  down  sections  to  a  minimum. 
The  large  proportion  of  the  total  cost  due  to 
unnecessary  expense  in  the  shop  and  field  Is 
sometimes  astonishing.  With  the  best  inten- 
tion In  the  world  to  save  any  waste  of  a  cli- 
ent's money,  the  failure  to  understand  shop 
and  erection  requirements  leads  to  designs 
theoretically  economical  but  practically  expen- 
sive. Steelwork  detailing  ought  to  be  very 
largely  routine  work,  following  standard  designs 
wherever  possible  and  conforming  to  reason- 
able shop  rules.  Consequently  great  credit  is 
due  the  Engineering  Department  of  the  Ameri- 
can Bridge  Company  for  a  volume  of  "Stan- 
dards for  Structural  Details"  it  has  recently 
compiled.  It  is  a  collection  of  tables,  detail 
drawings  and  rules  for  draftsmen  embodying 
the  results  of  many  years'  experience  and  adopt- 
ed tpr  all  shops  of  the  company.  With  its  as- 
sistance any  architectural  draftsman  with  suf- 
ficient-knowledge of  steelwork  to  be  placed  in 
charge  of  such  design  should  be  able  to  turn 
in  good  plans  from  the  manufacturer's  as  well 
as  architect's  point  of  view.  At  the  present 
time,  when  an  architect's  steelwork  plans  are 
received  at  a  shop,  they  have  to  be  entirely  re- 
drawn and  redetailed  so  as  to  make  construc- 
tion possible.  A  large  part  of  this  work  would 
Ix;  saved  were  the  original  drawings  properly 
prepared  in  the  first  instance,  and  this  good 
result  will  follow  the  intelligent  use  of  the 
book  in  question.  The  publication  of  the  book 
has  been  very  largely  a  free  contribution  by 
the  company  to  the  literature  of  good  archi- 
tectural engineering,  and  Messrs.  Schneider 
and  Wolfel  have  placed  the  profession  under  a 
considerable  obligation  by  carrying  the  task 
through  to  such  an  excellent  completion.  The 
book  is  for  free  distribution  to  parties  who 
can  show  reason  for  receiving  it. 

Mr.  Hugo  Feldmann.  head  instructor  at  the 
Nienburg  industrial  school,  has  collected  525 
sketches  of  chimney  tops  which  are  published 
at  $1  by  the  Helwingsche  Verlagsbuchhandlung 
at  Hanover.  The  sketches  are  well  executed 
and  printed,  and  many  seem  admirable,  but 
there  are  a  few  which  were  not  designed  with 
proper  regard  to  draft  and  a  few  which  api>ar- 
ently  record  the  nightmare  visions  following  a 
prolonged  affenbummeln.  But  it  is  hard  to 
bring  together  525  chimney  pots  all  pleasing  to 
every  one's  taste,  and  with  such  an  extensive 
field  for  a  choice  the  work  ought  to  prove  use- 
ful to  all  designers. 

A  book  which  ought  to  interest  a  large  circle 
of  American  readers  who  have  country  estates 
is  Prof.  Vittorio  Niccoli's  "Costruzione  ed 
Economia  del  Pabbricati  Rurali."  The  author 
is  one  of  the  faculty  in  the  Royal  Agricultural 
School  at  Milan,  which  is  taking  an  important 
place  in  the  rehabilitation  of  Italian  agricul- 
ture. The  book  explains  the  principle  which 
should  govern  the  location  and  construction  of 
farm  buildings,  their  drainage,  and  the  details 
of  various  sheds,  vaults  and  other  structures 
employed  in  making  wine,  extracting  olive  oil 
and  storing  the  products  of  the  farm.  The 
work  in  Italy  is  all  of  a  permanent  character 
which  would  meet  with  little  favor  in  the 
United  States,  yet  it  is  none  the  less  interesting. 
The  book  is  published  at  70  cents  by  Ulrico 
Hoepli,  Milan,  in  his  well-known  series  of 
manuals.  The  "Magnetlsmo  e  Elettricitft"  of 
Prof.  Francesco  Girssi,  in  the  same  series,  has 
just  reached  a  thiid  edition.  It  Is  a  book  of 
o^er   GOO   pages  of  fine   type,  well   printed  and 
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profusely  illustrated,  and  is  sold  at  $1.10.  It 
is  an  elementary  work,  but  has  b?en  revised  so 
close  to  date  that  the  electrical  plant  of  the 
Manhattan  Railway  in  New  York.  anJ  the  vari- 
ous wireless  telegraph  systems,  are  briefly  ex- 
plained. 

One  of  tbe  best  coUectionB  of  hydraulic  dia- 
grams issued  for  some  time  is  an  atlas  of  eleven 
plates  measuring  8x5  inches  and  showing  the 
relation,  according  to  the  Kutter  formula,  of 
the  slope  of  a  conduit  or  channel,  its  hydraulic 
radius  and  the  mean  velocity  of  uniform  motion 
within  it.  A  diagram  is  given  for  each  of  the 
following  coeflScients  of  roughness:  0.009,  0.010, 
0.011.  0.012,  0.013,  0.015,  0.017,  0.020,  0.025,  0.030, 
0.035.  Both  the  horizontal  and  vertical  scales 
have  logarithmic  divisions,  the  abscissas  being 
slopes  and  the  ordinates  velocities.  The 
curves,  which  are  very  nearly  straight  lines. 
are  for  hydraulic  radii  of  0.1  to  25  feet,  and 
show  very  clearly  the  peculiarities  of  the  for- 
mula. Owing  to  the  uncertainty  usually  at- 
tending the  choice  of  a  proper  coefficient  of 
roughness,  it  is  fruitless  to  observe  great  accu- 
racy in  employing  the  Kutter  formula,  and  these 
diagrams  will  serve  most  purposes.  Their  ac- 
curacy is  assured  by  the  fact  that  they  were 
prepared  by  Prof.  Irving  P.  Church.  They  are 
published  by  John  Wiley  &  Sons,  New  York. 

Few  books  bear  the  mark  of  more  painstak- 
ing revision  and  improvement  in  succeeding 
issues  than  the  "Text-Book  on  Roofs  and 
Bridges"  of  Professors  Merriman  and  Jacoby. 
Part  III.  of  this  work,  on  bridge  design,  has 
just  been  revised  for  the  fourth  time,  and  its 
new  form,  while  somewhat  smaller  than  that 
of  the  first  edition  published  eight  years  ago. 
is  a  marked  advance  over  it.  The  changes  in 
bridge  design  in  eight  years  have  been  very 
great.  Wrought  iron  has  given  place  to  steel, 
live  loads  have  increased  surprisingly,  rolling 
mills  are  furnishing  a  large  variety  of  shapes, 
and  machine  tools  have  been  made  larger  and 
more  efficient,  while,  on  the  other  hand,  stan- 
dardization has  been  making  great  changes  in 
detailing,  and  technical  education  is  supplying 
a  better  grade  of  assistants  for  the  designing 
office.  The  effect  of  these  influences  has  been 
such  an  alteration  in  bridge  design  that  the 
authors  of  this  work  have  entirely  rewritten  it, 
although  preserving  the  general  plan  of  the 
treatment.  Examples  of  details  no  longer  good 
practice  have  been  superseded  by  others  show- 
ing current  designs,  so  that  a  large  part  of 
the  illustrations  are  also  new.  A  particularly 
good  feature  is  a  list  of  references  to  the  lead- 
ing articles  on  bridge  design  in  the  technical 
press.  The  book  is  one  of  which  the  authors — 
and  the  engineering  profession — may  be  justly 
proud.  It  is  published  at  $2.50  by  John  Wiley 
&  Sons,  New  York. 

No  matter  how  good  may  be  the  design  of  a 
machine,  its  value  is  diminished  if  the  ma- 
terial of  each  part  is  not  chosen  for  its  par- 
ticular service.  This  fact  is  so  evident  that  the 
absence  of  a  concise  handbook  on  the  selection 
of  materials  for  machinery  has  been  noticeable. 
Prof.  Albert  W.  Smith  has  at  last  filled  this 
need  by  a  small  volume  entitled  "Materials  of 
Machines,"  published  at  |1  by  John  Wiley  & 
Sons,  New  York.  Its  clearness  of  statement  is 
noteworthy,  and  its  value  as  a  reference  book 
is  high. 

What  becomes  of  all  the  surveying  instru- 
ments has  been  a  favorite  engineering  conun- 
drum, for  they  are  turned  out  in  a  steady  flood 
every  year  which  should  apparently  glut  the 
market  very  soon.  Just  tbe  same  thing  Is  true 
of  books  on  surveying,  particularly  in  Ger- 
many; in  the  United  States  there  is  more  mod- 
eration in  production,  and  the  appearance  of  a 
new  work  is  a  pretty  fair  indication  that  some 


one  has  found  a  new  treatment  of  old  subjects 
sufficiently  useful  to  warrant  a  publisher  to 
produce  it  Accordingly  the  "Plane  Surveying" 
of  Prof.  Paul  C.  Nugent,  published  at  $3.50  by 
John  Wiley  &  Sons,  New  York,  has  been  exam- 
ined with  more  than  usual  interest  to  see  what 
news  the  author  had  about  such  an  old  story. 
Briefly  stated,  the  novelties  must  be  sought  in 
the  careful  presentation  of  the  subject  from  a 
teacher's  point  of  view,  in  which  respect  some 
of  the  sections  are  particularly  well  developed. 
Strangely  enough  the  most  striking  feature  is 
the  discussion  of  the  well-threshed  subject  of 
instrument  adjustments;  the  novelty  lies  in  the 
introduction  of  the  methods  of  descriptive 
geometry  in  explaining  the  operations. 

Among  the  volumes  issued  in  connection  with 
the  bicentennial  anniversary  of  Yale  Univer- 
sity was  a  large  octavo  by  Prof.  A.  Jay  Dubois 
on  "Kinematics,  Statics,  Kinetics,  Statics  of 
Rigid  Bodies  and  of  Elastic  Solids,"  forming 
the  flrst  part  of  a  series  dealing  with  the  ap- 
plications of  mechanics  to  engineering  prob- 
lems. In  a  very  general  way  the  book  may  be 
said  to  be  an  amplification  of  the  author's 
three-volume  "Elementary  Principles  of  Me- 
chanics," but  many  of  the  discussions  are  more 
direct  and  the  applications  are  varied  and  use- 
ful, particularly  those  involving  the  principle 
of  least  work.  The  book  is  sold  at  $7.50.  An- 
other volume  of  the  series  is  a  twelfth  edition 
of  the  author's  "Stresses  in  Framed  Struc- 
tures." The  general  form  and  arrangement  of 
the  earlier  editions  are  preserved,  but  a"  num- 
ber of  improvements  in  some  sections  have  been 
made.  It  is  to  be  hoped  that  some  of  the  anti- 
quated details  and  examples  of  work  will  be 
replaced  by  more  modern  types,  affording  equal- 
ly good  instruction  to  students,  in  the  ne.xt 
edition.     The  book  is  sold  at  $10. 

The  "Proceedings"  of  the  third  annual  con- 
vention of  the  American  Railway  Engineering 
and  Maintenance-of-Way  Association  have  ap- 
peared in  a  well-printed  pamphlet  of  500  pages. 
This  association  was  formed  to  supply  a  much- 
needed  organization  for  the  civil  engineers  en- 
gaged in  railway  work.  The  details  of  railway 
engineering  are  so  special  that  their  discussion 
by  the  general  engineering  societies  has  not 
been  a  success;  and  the  system  of  committee 
investigations,  which  has  proved  so  useful  in 
collecting  and  collating  information  on  single 
topics,  can  be  best  carried  on  in  specialized 
societies.  The  "Proceedings"  of  the  association 
above  named  demonstrate  fully  the  importance 
of  its  opportunities  for  doing  good,  particularly 
in  standardizing  structural  work,  a  service 
which  the  associations  of  master  mechanics  and 
car  builders  have  already  performed  in  their 
branches. 

It  has  doubtless  drifted  in  upon  the  horizon 
of  many  of  the  readers  of  this  journal  that 
there  has  been  a  tremendous  recent  change  in 
the  ideas  of  up-to-date  mathematicians  concern- 
ing elementary  geometry.  Until  lately  we  have 
basked  in  the  light  of  demonstrations  scintil- 
lating coldly  down  the  halls  of  time  from  the 
age  of  Alexandria's  splendor.  In  cur  boyhood, 
Euclid  was  a  name  revered,  but,  sad  to  say, 
there  are  few  mathematicians  who  now  fear 
lo  shy  a  stone  at  his  w6rk.  They  say  he  Is 
illogical,  that  his  axioms  are  as  reliable  as 
tips  on  the  stock  market,  and  his  work  fairly 
creditable  for  old  Egypt,  but  not  up  in  the  van 
of  modern  progress.  So,  Lindemann,  Hermite, 
nehn  and  many  others  have  built  up  a  new 
geometry,  beautifully  logical  when  understood, 
but  so  very,  very  hard  to  understand.  The 
great  work  on  the  subject,  by  Lindemann,  has 
not  appeared  yet  in  English,  although  it  is  un- 
derstood that  the  authorized  translation  by  Dr. 
J.    Brace   Chittenden  has  been    practically   fin- 


ished. That  is  a  monumental  treatise,  how- 
ever, and  for  readers  who  desire  a  shorter  out- 
line the  Open  Court  Publishing  Co.,  Chicago, 
has  brought  out  at  $1  a  translation  by  Dr. 
Toynsend  of  the  scholarly  address  on  "The 
Foundations  of  Geometry,"  delivered  by  Prof. 
David  Hilbert  at  the  unveiling  of  the  Gauss- 
Weber  monument  at  GOttingen  three  years  ago. 
The  book  is  one  of  the  most  important  recent 
short  contributions  to  mathematical  literature. 

A  fourth  edition  of  Prof.  R.  C.  Carpenter's 
"Heating  and  Ventilating  Buildings,"  has  been 
issued  by  Messrs.  John  Wiley  &  Sons,  New 
York.  The  matter  has  been  considerably  revis- 
ed, and,  besides  three  new  chapters,  includes 
much  additional  information.  This  relates  to 
the  determination  of  carbonic  acid  gas,  the 
anemometer  and  its  calibration,  the  theory  of 
the  flow  of  air  through  oriflces,  pipes  and  by 
the  force  of  the  heated  column,  the  transmis- 
sion of  heat  through  building  materials,  super- 
heated steam  in  radiators,  tests  of  blower  sys- 
tems, the  condensation  in  radiators,  house  heat- 
ing boilers,  a  summary  of  approved  methods  for 
the  design  of  steam  and  hot  water  systems  of 
heating,  various  patented  systems  of  heating 
and  the  arrangement  and  proportions  of  fur- 
naces for  hot  air  heating.  The  new  chapters 
are  devoted  to  the  fan  or  blower  lor  moving 
air,  to  mechanical  systems  of  heating  and  ven- 
tilation and  to  school  house  heating  and  ven- 
tilation. A  number  of  tables  have  been  added 
and  the  index  has  been  improved.  The  book 
has  562  pages,  an  increase  of  over  one-third 
over  the  former  volume,  and  sells  lor  $4. 

A  publication  entitled  "American  Art  in 
Bronze  and  Iron,"  edited  by  Mr.  William  Donald 
Mitchell,  has  been  undertaken  by  John  Will- 
iams Bronze  Foundry,  556  West  27th  Street. 
New  York.  Its  purpose  is  to  illustrate  the  bjst 
designs  of  architects,  decorators  and  sculptors 
as  exemplified  by  the  company's  work,  which  is 
too  well  known  for  variety  and  quality  to  naed 
comment  here.  The  Initial  number  is  devoted 
to  memorial  tablets,  and  it  contains  a  large 
number  of  excellent  engravings  of  examples  by 
eminent  designers.  Succeeding  issues  will  il- 
lustrate bronze  entrance  doors  and  grilles,  bank 
counter  screens,  lamp  standards  and  lanterns, 
sculpture  in  bronze,  and  miscellaneous  metal- 
work  of  architectural,  decorative  and  ecclesias- 
tical character.  The  value  of  such  a  publica- 
tion is  evident  to  all  architects,  and  the  fact 
that  it  is  for  reasonable  free  distribution  places 
it  within  the  reach  of  all. 

Another  publication  for  free  distribution  is 
a  pocket  edition  of  lists  of  spirit  levels  and 
bench  marks  along  the  New  York  State  canals. 
It  has  about  90  pages  and  a  large  folding  map, 
and  is  reprinted  from  the  1901  report  of  Mr. 
Edward  A.  Bond,  State  engineer  and  surveyor. 
The  manner  of  running  the  levels  is  fully  ex- 
plained and  there  is  a  historical  sketch  of  other 
important  leveling  in  the  same  district. 

It  is  France  which  has  been  setting  the  pace 
of  late  in  new  methods  of  travel,  and  that  land 
is  as  far  ahead  of  others  in  the  new  art  of 
dirigible  ballooning  as  in  automobile  running. 
It  is  not  strange,  therefore,  that  Ch.  Bfranger. 
15  Rue  des  Saints-Pferes,  has  published  a  350'- 
page  work,  "Les  Dirigeables,"  by  M.  H.  Andre, 
a  member  of  the  Society  des  Ing^nieurs  Civils. 
for  the  interest  in  the  subject  has.  already  led 
to  the  appearance  of  several  healthy  journals 
devoted  to  aeronautics  and  numerous  mono- 
graphs and  less  ambitious  books.  The  ne.w 
book  is  in  three  parts,  the  first  on  the  design 
and  construction  of  balloons,  the  second  on 
means  of  propulsion,  and  the  third  on  the  his- 
torical aspect  of  the  subject,  from  the  project 
of    MoHsnler    In     1783    to    the    experiments    of 
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Zeppelin  and  Santos-Duraont.  The  book  seems 
to  be  a  serious  study  of  a  subject  which  few 
people  consider  very  seriously  in  the  United 
States.    It  is  published  at  $2.50. 


Meeting  of  the  American  Society  of  Municipal 
Improvements. 


The  ninth  annual  convention  of  the  American 
Society  of  Municipal  Improvements  was  opened 
in  the  Chamber  of  Commerce,  Rochester,  N.  Y., 
Tuesday  afternoon,  with  addresses  of  welcome 
by  Mayor  A.  J.  Rodenbeck,  and  Secretary  John 
M.  Ives,  of  the  Chamber  of  Commerce.  The 
response  was  by  the  Society's  second  vice- 
president,  Mr.  G.  M.  Ballard,  of  Newark,  N.  J. 
Under  the  regular  order  of  business,  which  was 
then  proceeded  with,  the  following  applicants 
were  elected  to  membership  in  the  association: 
John  Rowson  and  Edgar  S.  Kiefer,  members 
Board  of  Public  Works,  Grand  Rapids,  Mich.; 
J.  B.  Nelson,  city  engineer  and  Edwin  D.  Logs- 
den,  member.  Board  of  Public  Works,  Indian- 
apolis. Ind.;  Augustus  P.  Eggers,  commissioner 
and  J.  Crowell  Mundy,  superintendent.  Board 
of  Public  Works,  Newark,  N.  J. ;  Leon  D.  Conk- 
ling,  city  engineer,  Elmira,  N.  Y.;  G.  A.  Parker, 
superintendent  Kenney  Park,  Hartford,  Conn.; 
Edward  J.  Johnson,  city  engineer,  Nashua,  N. 
H.;  William  S.  Crandall,  editor  "Municipal  Jour- 
nal and  Engineer,"  New  York  city;  William  N. 
Radenhurst,  assistant  engineer  of  water-works, 
John  K.  Skinner,  assistant  engineer  of  water- 
works. William  J.  Stewart,  first  assistant  city 
engineer,  Joseph  E.  Putnam,  consulting  elec- 
.rical  engineer,  J.  Y.  McClintock,  commissioner, 
and  Thomas  Nevill,  deputy  commissioner. 
Board  of  Public  Works,  Rochester,  N.  Y.;  Fred- 
erick A.  Snyder,  city  engineer,  Williamsport, 
Pa.;  Clarence  D.  Pollock,  assistant  engineer. 
Bureau  of  Highways,  Brooklyn,  N.  Y.;  William 
Pierson  Judson,  deputy  State  surveyor,  Oswego, 
N.  Y.;  F.  H.  Woods,  chairman,  and  J.  Crane, 
member.  Board  of  Control,  Toronto,  Canada; 
N.  J.  Kerr,  city  engineer,  Ottawa,  Canada; 
John  R.  Barlow,  city  engineer,  Montreal,  Can- 
ada, and  L.  Y.  Cochran,  Supt.  of  Highways, 
Allegheny,  Pa. 

In  his  annual  address.  President  Edwin  A. 
Fisher  spoke  of  the  need  of  organized  effort  on 
the  part  of  municipal  officials  in  order  to  bring 
about  better  and  more  economical  methods  of 
construction  and  maintenance  in  municipal 
works.  It  was  to  be  regretted  that  a  large  num- 
ber of  such  officials  did  not  recognize  the  work 
this  society  was  undertaking  and  unite  with  it 
in  i.s  effor.s  to  promote  the  public  good.  The 
work  of  the  society  was,  he  said,  grouped  into 
eleven  sub-divisions  under  the  following 
heads:  street  paving  electric  street  lighting, 
sewerage  and  sanitation,  disposition  of  garbage 
and  street  cleaning,  water  works  and  water 
supply,  municipal  data,  park  development  and 
maintenance,  taxation  and  assessment,  city 
government  and  legislation,  and  municipal 
franchise  and  review.  Inasmuch  as  there  were 
other  associations  devoting  attention  to  one  or 
more  of  these  subjects,  such  as  the  American, 
New  England  and  Central  States  Water  Works 
Associations,  the  League  of  American  Munici- 
palities, the  International  Association  of  Muni- 
cipal Electricians,  etc.,  the  question  has  often 
suggested  itself  whether  there  was  need  of  so 
many  kindred  societies  and  whether  better 
work  could  not  be  accomplished  by  a  consoli- 
dation of  some  of  them.  It  was  true,  he  stated, 
that  in  the  matter  of  water  supply,  street 
lighting,  park  development  and  the  legislative 
functions  of  municipalities,  excellent  work  was 
being  done  by  other  organizations;  but  upon 
the  subjects  of  street  paving,  sewage,  disposi- 
tion of  garbage  and  street  cleaning,  the  papers 
and   discussions   of  the   annual    conventions  of 


this  society  comprised  the  most  valuable  contri- 
butions yet  offered.  He  recommended  that  the 
question  of  co-operation  or  affiliation  with  so- 
cieties having  purposes  in  common  with  this  be 
referred  to  the  executive  committee  for  consid- 
eration and  recommendation  to  this  conven- 
tion. 

The  reports  of  Secretary  George  W.  Tillson, 
of  Brooklyn,  and  of  Treasurer  F.  J.  O'Brien, 
of  Oswego,  were  then  presented.  The  latter 
showed  a  total  expenditure  during  the  year  of 
1568.80  and  a  balance  on  hand  of  $165.95. 

The  following  resolution  was  submitted  by 
Mr.  Charles  Carroll  Brown,  of  Indianapolis,  and 
referred  to  the  executive  committee: 
Whereas,  The  American  Society  of  Municipal 
Improvements  has  learned  with  interest  of  a 
movement,  started  at  the  Boston  meeting  of 
the  American  Park  and  Outdoor  Art  Associa- 
tion last  August,  which  looks  to  the  ultimate 
alliance  and  co-operation  of  the  various  na- 
tional societies  now  engaged  in  an  effort  to 
ameliorate  civic  conditions,  and  Whereas, 
such  a  movement,  if  generally  participated  in, 
and  promising  economy  of  administration  with 
an  increase  of  Influence  and  .authority,  would 
have  the  cordial  sympathy  of  this  society,  pro- 
vided that  no  destruction  were  contemplated  of 
the  autonomy  of  each  of  the  federating  socie- 
ties; therefore  be  it  Resolved,  that  the  Ameri- 
can Society  of  Municipal  Improvements  appoint 
its  retiring  President,  Edwin  A.  Fisher,  as  its 
representative  on  the  national  committee  now 
forming  for  the  consideration  of  the  subject; 
and  be  it  further  Resolved,  that  he  may,  at  his 
discretion,  commit  this  society  to  such  appro- 
priation, pro  rata  to  its  annual  income,  as  may 
be  agreed  to  by  the  representatives  of  the  other 
participating  societies,  toward  the  expense  of 
the  federation  effort. 

The  report  of  the  committee  on  "Uniformity 
in  Municipal  Accounting  and  on  National 
Statistics"  was  next  presented  by  the  chairman, 
Charles  Carroll  Browu.  With  the  exception  of 
a  few  unimportant  modifications,  the  forms 
recommended  were  the  same  as  those  which 
have  been  before  the  society  for  a  number  cf 
years  and  have  twice  been  printed  in  its  pro- 
ceedings. It  was  finally  voted  to  adopt  the 
forms  which  applied  to  streets  and  sewers,  with 
the  modifications  suggested,  and  to  accept  and 
approve  the  blank  form  lor  water  works  adopted 
Ijy  the  New  England  Water  Works  Association 
at  its  last  meeting.  It  was  also  voted  that  this 
(ommittee  be  instructed  to  collect  municipal 
statistics  and  confer  upon  the  subject  with  the 
Department  of  I  abor  at  Washington. 

The  report  of  the  committee  on  "Municipal 
Franchises,"  which  was  next  in  order,  was  not 
presented  owing  to  the  absence  of  Chairman 
Robert  E.  McMath,  of  St.  Louis.  It  was  an- 
nounced that  this  report  would  appear  in  the 
printed  proceedings  of  the  convention.  Mr. 
William  S.  Crandall,  of  New  York,  a  member  of 
this  committee,  submitted  data  bearing  on  this 
subject  which  had  been  secui*ed  by  corre- 
spondence with  mayors  of  fifty-three  cities.  The 
information  obtained  showed  that  several  cities 
receive  no  compensation  whatever  from  fran- 
chises granted  to  public  corporations;  others 
receive  small  amounts  in  the  shape  of  a  per- 
centage of  a  state  tax,  an  annual  license  on 
each  street  railway  car  or  an  annual  tax  on 
telegraph  and  telephone  poles,  while  still  others 
receive  larger  returns  for  the  privileges  voted 
to  such  companies.  There  was  absolutely  no 
uniformity  in  the  manner  in  which  different 
<  ities  taxed  their  holders  of  franchises  and  the 
speaker  thought  this  field  an  excellent  one  for 
investigation  by  the  society. 

At  the  Tuesday  evening  session  several  papers 
were  read  descriptive  of  Rochester  and  its  pub- 
lic works.    These  were  for  the  most  part  accom- 


panied by  stereopticon  views.  A  paper  on  "Parks 
and  Park  Development"  was  read  by  Mr.  G.  A. 
Parker,  Superintendent  of  Parks,  Hartford, 
Conn.  Resolutions  on  the  death,  which  oc- 
curred Monday,  of  Mr.  George  A.  Hotchkin, 
Superintendent  of  the  Rochester  Water  Works 
and  a  member  of  the  society,  were  read  by  Mr. 
Morris  R.  Sherrerd,  of  Newark,  N.  J.,  and  were 
adopted.  Mr.  Hotchkin  had  prepared  a  paper 
on  "Specifications,  Testing,  Installation  and 
Care  of  Water  Meters,"  which  he  was  to  have 
presented  on  Thursday.  It  was  announced  by 
President  Fisher  that  this  paper  would  appear 
in  full  in  the  report  of  the  convention. 

There  was  no  session  on  Wednesday  morning, 
the  members  being  taken  to  points  of  interest 
in  Rochester  and  to  adjacent  sections  where 
roads  are  now  being  constructed  by  the  state. 
The  first  business  transacted  at  the  afternoon 
meeting  on  Wednesday  was  the  reading  of  a 
paper  on  "Municipal  Sanitation"  by  Prof.  A. 
Prescott  Folwell,  of  Easton,  Pa.  This  was  In 
the  form  of  a  report  of  the  committee  on 
•Sewerage  and  Sanitation"  of  which  Mr.  Fol- 
well is  chairman. 

A  paper  on  "Residential  Septic  Tanks,"  by 
Mr.  Burton  J.  Ashley,  of  Chicago,  and  one  en- 
titled "Practical  Operation  of  Sewage  Purifica- 
tion Plants,"  by  Mr.  John  W.  Alvord,  of  Chi- 
cago, were  to  have  been  presented  at  this  ses- 
sion, but  owing  to  the  absence  of  these  gentle- 
men it  was  voted  to  dispense  with  their  read- 
ing and  to  print  them  in  the  published  proceed- 
ings. Mr.  John  N.  McClintock,  of  Boston,  next 
read  a  paper  on  "The  Biological  System  of  Sew- 
age Disposal."  This  was  a  description  of  the 
Glore  system  of  bacterial  sewage  disposal. 
"Sewer  Maintenance,  under  Whose  Supervision 
and  Why?"  was  the  title  of  a  paper  presented 
by  Mr.  John  H.  Emigh,  city  engineer  of  North 
Adams,  Mass.  Mr.  Emigh,  as  chairman  of  the 
committee  on  "Disposition  of  Garbage  and 
Street  Cleaning,  '  also  submitted  a  report  which 
consisted  of  a  contribution  on  the  subject  from 
Mr.  Ernest  Adam,  city  engineer  of  Newark, 
N.  J.,  who  had  prepared  statistics  of  the 
methods  and  cost  of  various  systems  employed 
by  different  cities  in  the  United  States. 

The  election  of  officers  for  the  ensuing  year 
was  then  taken  up  and  resulted  as  follows: 
President,  Charles  H.  Rust,  Toronto,  Canada; 
first  vice-president,  G.  M.  Ballard,  Newark,  N. 
J.;  second  vice-president,  A.  Prescott  Folwell. 
Easton,  Pa.;  third  vice-president.  Edward  D. 
Logsden,  Indianapolis.  Ind.;  secretary,  George 
W.  Tillson.  Brooklyn,  N.  Y.;  treasurer,  F.  J. 
O'Brien,  Oswego,  N.  Y. ;  finance  committee, 
Emmet  J.  Steece,  Burlington,  Iowa,  Frederick 
Giddings,  Atchison,  Kansas,  and  J.  M.  McCartin, 
Birmingham,  Ala.  Indianapolis,  Ind.,  was 
chosen  as  the  next  place  of  meeting. 

On  Wednesday  evening  the  members  were 
given  a  banquet. 

At  the  Thursday  morning  session  Mr.  Charles 
H.  Rust,  of  Toronto,  presented  a  report  of  the 
Committee  on  "Electric  Street  Lighting,"  of 
which  committee  he  is  chairman.  This  report 
consisted  in  part  of  statistics  copied  from  Bul- 
letin 4284  of  the  General  Electric  Co.,  giving  the 
average  hours  per  year,  cost  of  coal  per  ton, 
contract  price  per  lamp  per  year,  cost  to  city 
per  lamp  per  hour,  and  watts  per  hour  per  one 
cent  in  the  different  States.  It  was  to  be  ob- 
served from  this  bulletin  that  the  use  of  the  en- 
closed arc  lamp  is  rapidly  supplanting  the  open 
lamp,  and  also  that  the  use  of  the  term  "candle 
power"  is  replaced  by  the  expression,  "watts  at 
lamp  terminals."  The  Committee  thought  that 
franchises  for  street  lighting  should  not  be 
granted  for  too  long  a  period,  that  wires  in  all 
large  cities  should  be  placed  underground,  lamp 
posts  should  be  made  of  iron  and  of  ornamental 
design,  and  that  all  work  should  be  done  under 
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the  direction  of  an  electrician  to  be  appointed 
by  the  corporation.  Frequent  tests  should  be 
made  to  ascertain  if  the  lamps  are  giving  the 
light  provided  for  in  the  agreement.  Municipal 
ownership  of  electric  lighting  plants  was  advo- 
cated by  the  Committee,  but  in  case  of  private 
ownership,  the  city  should  receive  a  percentage 
of  the  gross  receipts.  A  paper,  entitled  "Elec- 
tric Street  Lighting,"  by  Mr.  Alexander  Dow,  of 
Detroit,  Mich.,  was  read  by  Mr.  Rust. 

"The  Economic  Theory  of  Municipal  Light- 
ing" was  the  title  of  a  paper  which  was  to  have 
been  presented  by  Mr.  Nicholas  S.  Hill,  Jr.,  of 
New  York.  Mr.  Hill  sent  word  that  It  was  im- 
possible for  him  to  attend  the  convention,  but 
that  he  had  prepared  data  upon  this  subject.  It 
was  voted  to  request  Mr.  Hill  to  forward  this 
paper  to  the  secretary  of  the  Society,  that  it 
might  be  printed  as  a  part  of  the  proceedings 
of  the  convention.  Mr.  A.  S.  Hatch,  president 
of  the  International  Association  of  Municipal 
Electricians,  was  down  for  a  paper  on  electrical 
government,  but  owing  to  the  fact  that  the  an- 
nual convention  of  that  society  Is  being  held 
this  week  at  Richmond,  Va.,  it  was  not  possible 
for  him  to  attend  this  meeting.  This  paper  will 
also  be  printed  in  the  report  of  the  conven- 
tion. 

A  report  of  the  Committee  on  "Water  Works 
and  Water  Supply"  was  read  by  Mr.  George  H. 
Benzenberg,  of  Milwaukee,  Wis.  After  referring 
briefly  to  the  phases  of  waterworks  develop- 
ment which  have  recently  been  the  subject  of 
the  principal  discussions  in  associations  de- 
voted exclusively  to  waterworks  affairs,  Mr. 
Benzenberg  concluded  his  report  as  follows: 
"Another  subject  which  has  lately  occupied  the 


attention  of  waterworks  associations  is  that  of 
the  preparation  of  standard  specifications  for 
cast  iron  pipe.  The  suggested  form  of  specifica- 
tions adopted  by  the  New  England  Waterworks 
Association  at  its  September  meeting  is  a  step 
in  the  direction  of  obtaining  uniform  joint  di- 
mensions in  the  manufacture  of  cast  iron  pipe 
and  specials  of  different  weights,  but  of  same 
diameters,  and  is  recommended  for  the  consid- 
eration of  the  members  of  this  association  in 
the  preparation  of  specifications  for  this  class 
of  work.  No  decided  step,  however,  was  talcen 
towards  Improving  the  character  of  the  pipe. 
In  our  opinion  some  modification  of  these  speci- 
fications, particularly  in  regard  to  the  method 
of  cleaning  the  pipe  and  the  character  of  the 
coating  to  be  applied  to  the  same,  may  prove 
of  advantage  and  an  investigation  of  this  phase 
of  the  subject  is  suggested  for  the  consideration 
of  our  successors  on  this  Committee,  who  will 
probably  also  have  the  benefit  of  a  trial  of  the 
standard  specifications  as  adopted  by  the  New 
England  Waterworks  Association.  We  are  also 
of  the  opinion  that  the  time  has  come  when  a 
much  smoother  interior  surface  of  the  pipe,  pos- 
sibly secured  by  vitrified  coating,  should  be  re- 
quired; thereby  improving  the  eflSciency  of  the 
pipe  system,  as  well  as  its  permanent  protection, 
and  would  suggest  it  as  a  subject  worthy  of  the 
investigation  of  the  new  committee." 

Mr.  J.  W.  Howard,  of  New  York  City,  read  a 
paper  entitled  "Pavements  Injured  by  Water; 
How  to  Minimize  the  Injury."  He  gave  com- 
parative data  showing  the  amount  of  traffic  in 
congested  streets  in  some  of  the  more  import- 
ant European  and  American  cities.  He  pointed 
out  that  whereas  the  travel  in  certain  streets 


in  London,  Paris,  Berlin,  etc.,  was  greatly  in 
excess  of  that  in  the  busiest  American  thorough- 
fares, yet  the  pavements  in  these  foreign  cities 
often  outwore  many  times  those  of  American 
centers.  This  was  due  almost  entirely  to  the 
manner  of  laying  the  material  and  of  main- 
taining it,  foreign  cities  taking  into  account 
more  carefully  the  damaging  effects  of  water. 
In  the  opinion  of  the  speaker  this  was  a  subject 
of  vital  importance  to  all  municipalities  and 
he  advocated  the  insertion  in  specifications  for 
city  pavements  of  a  clause  providing  for  water 
absorption  and  damage  tests.  He  gave  the  re- 
sults of  tests  made  by  himself  showing  the  per- 
centages of  absorption  of  different  paving  ma- 
terials, such  as  brick,  trap  rock,  wood,  asphalt, 
granite,  etc.  These  amounts  ranged  from  0.85 
to  SlO.IO  per  cent.,  certain  stones  showing  the 
least  and  untreated  wood  the  greatest  degree  of 
absorption. 

The  Thursday  afternoon  session  was  opened 
by  the  reading  of  the  report  of  the  committee 
on  "Street  Paving,"  by  Mr.  Nelson  P.  Lewis,  of 
New  York  City,  chairman.  He  was  followed  by 
Mr.  Edward  A.  Bond,  New  York  State  Engineer 
and  Surveyor,  who  described  the  "Work  of  the 
New  York  Highway  Commission."  Mr.  W.  E. 
McClintock,  chairman  of  the  Massachusetts 
Highway  Commission,  also  spoke  of  the  work 
being  done  under  his  supervision.  He  was  fol- 
lowed by  Mr.  Emmet  J.  Steece,  city  engineer, 
of  Burlington,  Iowa,  who  read  a  paper  entitled 
"Cost  of  Pavements  and  Roads  in  Small 
Towns."  The  remaining  sessions  of  this  very 
successful  convention  were  to  be  held  after  this 
journal  goes  to  press  and  it  is  therefore  impos- 
sible to  report  their  proceedings  in  this  Issue. 


CONTRACTING  NEWS 

Of  SPECIAL  INTEREST  TO 
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MANUFACTURERS 

or  Enoineerino  and  Builunq  Suppliu. 

For  PrepoMla  aee  fugt  xy,  zvU,  xvUl  and  zxrii. 

WATER. 

Bridgeport.  Conn. — The  Bd.  of  Health  has  reported 
to  the  Bd.  of  Aldermen  on  the  subject  of  filtration 
for  the  city's  water  supply;  the  estimated  cost  of  sand 
filtration  is  Riven  as  about  $26,000  per  acre;  3i^  acres 
would  be  required  for  a  population  of  70,000. 

Siicburyport,  ilasa. — This  city  is  about  to  purchase 
40  (6-lD.  streamer  and  2  hose  outlets)  hydrants. 

Gloucester,  Maae. — The  City  Council  has  passed  an 
order  for  the  Issue  of  $50,000  bonds  for  water  mains 
In  Annlsquam,  Bay  View,  Bass  Rock,  and  other  sec- 
tions of  the  city,  also  an  order  for  bonds  to  the 
amount  of  *310,000  to  be  expended  as  follows:  $250,- 
000  on  Haskell's  pond,  $50,000  on  a  double  pipe  line 
to  the  city,  and  $10,000  plus  premium  not  exceeding  ' 
$10,000  on  a  pipe  line  from  Dikes'  meadow  to  the 
pnmping  station. 

.Vorick/i,  Conn. — Press  reports  state  that  this  city 
has  decided  to  expend  $45,000  In  raising  the  dam  at 
Its  reservoir. 

Worcester,  ilasg. — The  City  Council  Com.  on  Water 
has  voted  to  recommend  an  order  providing  for  the 
construction  of  a  new  dam  on  Mann's  reservoir,  on 
the  Kettle  brook  system,  at  an  estimated  expense  of 
$120,000. 

Hprintifleld,  Mans. — Kx-Mayor  N.  D.  Winter,  Harlan 
P.  Stone  and  O.  M.  Baker  are  stated  to  have  been 
appointed  as  members  of  a  special  commission  of 
citizens  to  Investigate  the  whole  problem  of  a  better 
water  supply  for  the  city. 

Pittsburg,  Pa. — The  Sub-Com.  on  Water  Supply  & 
Distribution  has  endorsed  the  ordinance  which  pro- 
vides for  additional  10-ln.  mains  In  the  downtown  dis- 
trict.    Estimated  cost  $182,000. 

Port  Washington,  L.  /.,  K.  Y. — A  petition  has  been 
filed  asking  the  Town  Bd.  for  the  establishment  of  a 
water  supply  district  with  street  hydrants  for  fire 
protection. 

Philadelphia,  Pa. — DIr.  of  Pub.  Wks.  Haddock,  Oct. 
2.  awarded  the  contract  to  construct  preliminary  fil- 
ters at  Lower  Roxborough  plant  to  the  Malgnen  Kll- 
traUon  Co.  for  $40,800. 

llayersioirn.  Ud. — It  Is  proposed  to  organize  a  com- 
pany with  $25,000  capital  to  build  a  reservoir  on  the 
mountain  at  P^n-Mar,  from  which  to  supply  the  hotels 
and  cottages  at  the  resort.  Geo.  A.  Finch,  of  Balti- 
more. <;po.  W.  .\lbaugb.  of  Westminster  and  Walter 
D.  Wilson,  of  Hagerstown,  are  the  prime  movers  In 
the  project. 

Hyracuse,  y.  Y. — l/ocal  press  reports  state  that 
work  will  soon  be  oommeDccd  by  the  Syracuse  Rapid 
Transit  Co.  In  the  erection  of  a  big  basin  at  the 
power  house  to  furnish  water  Independent  of  the 
canal.  A  well  will  be  sunk  near  the  Dasin  to  furnish 
tbe  water  lupply. 


.lUenloirn.  Pa. — The  cstiui:itcd  cost  of  constructinj; 
the  new  basin  at  Schautz's  Spring  is  $15,000.  The 
work  Includes  4,450  yds.  of  rock  and  8,850  yds.  of 
earth  excavation. 

Neuark.  N.  J.— An  appropriation  of  $20,000  has 
been  granted  for  water  extension  for  the  new  annexed 
district  which  was  Clinton  Township. 

liluck  River.  N.  Y. — .las.  1'.  Brownell.  of  Carthage, 
has  about  completed  a  survey  of  Drake  Creek,  from 
which  It  Is  proposed  to  take  water  for  the  village  sys- 
tem.    The  survey  shows  a  dally  flow  of  "50,000  gal. 

Yonkerti.  A'.  Y. — The  contract  for  furnishing  and 
erecting  a  pump  of  8,000,000  gal.  capacity  in  24  hours 
is  stated  to  have  been  awarded  to  Henry  R.  Worth- 
ington  for  $25,800. 

Oakland,  Md. — H.  G.  Kredmick,  of  Millersburg.  Pa., 
has  received  from  the  Council  a  26-year  water  works 
franchise. 

Annapolis,  Md. — See   "Government  Work." 

Oarflcld,  N.  J. — Boro.  Clk.  I*'.  E.  Kane  writes  that 
It  Is  proposed  to  construct  water  works,  estimated  to 
cost  $40,000.  Colin  R.  Wise,  of  Passaic,  N.  J.,  Engr. 
In  charge. 

Lnnrastcr.  Pn. — Improvements  contemplated  by  the 
Susquehanna  Water  &  Power  Co.,  will  not  be  made  tor 
some  time,  as  property  must  be  acquired  and  plans 
perfected,  which  will  take  several  months. 

Fultonrille,  N.  Y. — The  Fultonvllle  Water  Works 
Co.  has  been  Incorporated,  with  a  capital  of  $300,000. 
David  Grlng,  Pres. ;  J.  D.  Landers,  Sec'y-Treas. 

Mercershury.  Pa. — The  Mercersburg  Water  Co.,  of 
Mercersburg,  has  been  Incorporated,  with  a  capital  of 
$20,000. 

Savannah,  Ga. — Bids  are  wanted  Oct.  25  for  a  Cor- 
liss pump,  pipes,  valves,  etc.,  as  advertised  In  The 
Euglueerlng  llecord. 

Ft.  Mvh'ee,  Fla. — See  "Government  Work." 

Iliehmond.  ra.-r-Ueuben  Shirreffs,  C.  E.,  21!)  lO. 
Grace  St.,  may  give  Information  regarding  the  pro- 
posed plan  to  furnish  water  from  Swfit  Creek  to  this 
city  by  a  company  composed  of  John  C.  Robertson  and 
others  from  Swift  Creek. 

Ft.  Myer.  Va. — Bids  are  wanted  Oct.  20  for  extend 
Ing  the  water  mains.    Capt.  W.  F.  Clark,  Q.  M. 

Lancaster,  O. — City  Engr.  John  N.  Wolfe  writes 
that  a  vote  Is  to  be  taken  to  Nov.  on  the  proposition 
to  Issue  bonds  for  water  works  Improvements.  Geo. 
Cunningham,  Clk.-Sec'y  to  Water  Wks.  Trus. 

Toledo,  0. — Willis  F.  Brown.  Law  Ifldg.,  Toledo,  Is 
making  extensive  surveys  In  connection  with  the  spe- 
cial pure  water  commission,  appointed  to  secure  bet- 
ter water  for  this  city. 

Cleveland.  O. — The  contract  for  furnishing  and 
erecting  In  boiler  house  at  Klrtland  St.  pumping  sta- 
tion, 6  water  tube  boilers  has  been  awarded  to  Ault- 
man  &  Taylor  Machinery  Co.,  Mansfield,  O.,  for 
$37,495. 

Chicago.  III. — Bids  are  wanted  Oct.  14  for  ion 
structlng  water  service  pipes.    John  A.  May.  Sec'y. 

Homonauk.  III. — An  ordinance  has  been  passed  pro- 
viding for  the  Issue  of  $5,000  bonds  for  building  a 
water  tower. 


Mineral  (  ity.  O.  — Bids  will  be  received  by  the  BJ. 
of  Water  Wks.  Trus.  until  Oct.  27  for  constructing 
the  extension  of  the  city  water  works  system.  W.  F. 
Walter,  Pres.  of  Bd. 

Helleville.  111. — The  East  St.  Louis.  Bdgemont  & 
Belleville  Water  Co.,  of  Belleville,  has  been  Incor- 
porated by  M.  M.  Stephens.  W.  N.  Horner  and  L.  D. 
Turner.      Capital,  $2,500. 

Truman.  Minn. — It  Is  stated  that  bids  are  wanted 
Oct.  14  for  $5,800  water  works  bonds.  O.  N.  Steen- 
strup.  City  Recorder. 

Anderson.  Ind. — The  city  Is  reported  to  be  consider- 
ing the  matter  of  a  better  water  supply;  the  ques- 
tion Is  whether  deep  water  wells  or  filtered  water 
from  White  River  should  be  used.  J.  J.  Netterville, 
Pres.  Water  Wks.  Com. 

Kiester,  Minn. — Recorder  C.  W.  Teubner  writes  that 
$5,000  bonds  have  been  voted  for  water  works.  Geo. 
P.  Hawley,  Falrmount,  Minn.,  Is  said  to  have  been 
engaged  to  prepare  plans  for  the  proposed  system. 

Lima.  O. — The  City  Council  has  passed  the  ordi- 
nance authorizing  the  Issue  of  $150,000  water  works 
reservoir  bonds.  Riggs  &  Sherman,  of  Toledo,  have 
made  surveys  and  estimates  for  proposed  reservoir. 

liuryin.  Ky. — A  slock  company  is  reported  as  be- 
ing organized  here  to  establish  water  works.  The 
company  will  have  a  capital  of  $14,000. 

Lawton,  Okla.  Ter. — Bids  are  wanted  Nov.  5  for 
constructing  water  works  to  Include  development  of 
a  supply,  the  construction  of  a  storage  reservoir, 
stand-pipe,  pumping  station  and  9  miles  of  system 
pipe  distribution.  D.  A.  Jacobs,  City  Clk.;  W.  S. 
Shields.  Designing  Engr.,  Marquette  Bldg.,  Chicago. 
111. 

Sherman  Heights,  Tentt. — It  Is  proposed  to  con- 
struct water  works  for  this  place ;  estimates  not  yet 
made. 

deary.  Okla.  Ter. — Bids  will  be  received  Oct.  27 
for  $27,000  bonds  voted  for  the  construction  of  a  sys- 
tem of  water  works.     J.  M.  Waterman,  City  Clk. 

St.  Louis.  Mo. — Local  press  reports  state  that  the 
I!d.  of  I'ub.  Improv.  has  voted  to  reject  the  filtration 
ordinance,  and  that  the  Water  Com.  has  decided  to  try 
the  plan  of  clarifying  the  water  supply  of  the  city  by 
using  alum  to  coagulate  the  sediment. 

.Miami  Ind.  Ter. — W.  L.  McWilliams.  Pres.  of  the 
Miami  .\itesian  Water  &  Electric  Light  Co..  writes 
that  said  company  will  receive  bids  about  Nov.  1  for 
the  construction  of  a  system  of  water  works,  esti- 
mated to  cost  $30,000.  Jas.  K.  Moore,  Miami,  Secy. 
of  Co.  :  Thos.  V.  Hall.  So.  McAlester,  Ind.  Ter..  Engr. 
in    Charge. 

Ft.  Srott.  Kan. — City  Clk.  J.  O.  Brown  writes  that 
no  new  franchise  for  water  works  will  be  granted  until 
Jan.  1,  1003. 

Ardmore.  Ind.  Ter. — The  citizens  are  reported  to 
have  voted  to  Issue  $1.">O.UOO  bonds  for  water  works. 

.Inhnson  City.  Tenn, — An  amendment  to  the  charter 
of  the  Johnson  City  Water  Works  Co..  Increasing  Its 
capital  stock  to  $00,000,  has  been  granted  by  the  Sec- 
retary  of  State. 

Leesville.  La. — The  stockholders  of  the  Leeaville 
Light  &  Water  Works  Co..  Ltd..  has  decided  to  raise 
the  capital  stock  from  $40,000  to  $100,000. 
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lledford,  Okla.  Ter. — Water  works  bonds  to  the 
amount  of  $25,000  are  reported  to   have  been   sold. 

Holdcnville,  Itid.  Ter. — Bonds  to  the  amount  of  $25,- 
000  have  been  voted  for  a  water   works  system. 

Dallas.  Tex. — The  Council  has  approved  the  con- 
tract with  Chester  B.  Davis,  of  New  York  City,  to  act 
as  supervising  and  consulting  engineer  tor  the  pro- 
posed   water  works  Improvements. 

Lake  Charles,  La. — Press  reports  state  this  place 
proposes  to  construct  a  system  of  water  works.  Ad- 
dress  May   I'oe. 

Beaumont.  Tex. — Geo.  J.  McManus,  Gen.  Mgr.  of  the 
McManus  Irrigation  Co.,  writes  that  It  Is  proposed  to 
Irrigate,  tor  rice,  2,100  acres,  with  21  8-in.  wells,  ISSO 
ft.  deep,  which  flow  above  surface.  I'robable  cost  of 
engines,  boilers,  shafting,  etc.,  21  centrifugal  pumps 
and  Httings.  $10,500,  exclusive  of  wells,  pipe  and  pits 
and  housing.  The  incorporators  of  the  company  are  : 
G.  ,T.  McManus.  of  Beaumont ;  A.  E.  McManus,  of 
Duliith.  Minn.,  and  Chas.  M.  Lowe,  428  N.  1st  St., 
Mlnnoapolls. 

\V.  V.  Monahan,  Dlr.  of  the  Texas  Land  &  Irriga- 
tion Co.,  writes  that  it  is  proposed  to  construct  an  Ir 
rigation  system. 

Lexington,  Miss. — A  system  of  water  works  will  be 
put  in  here  at  once  to  be  owned  and  operated  by  G.  \V. 
Stigler  and  11.  S.  Hooker,    of  this  town. 

Purcell,  Ind.  Ter. — A  franchise  is  said  to  have  been 
granted  to  the  Purcell  Water  Co.  to  put  In   a  water 

system. 

Decatur,  Tex. — The  City  Council  has  made  a  con 
tract  with  A.  U.  Whitehead,  whereby  it  leased  from 
him  for  a  term  of  5  years  his  water  works  plant. 

Welsh,  La. — S.  A.  Spencer  and  A.  A.  Shear,  of  Jen- 
nings, have  made  a  proposition  to  erect  an  electric 
light,  ice  and  water  works  plant  tor  the  town,  pro- 
vided tlie  citizens  would  take  $10,000  of  the  capital 
stock  of  the  company,  which  is  to  be  capitalized  at 
?25,000. 

Webster  Oroves,  Mo. — Consulting  Engr.  Wm.  H. 
Bryan.  St.  Louis,  writes  that  the  following  bids  were 
opened  Oct.  6  for  cast-iron  pipe  and  special  castings  ; 
prices  are  per  net  ton  :  Bidders — A.  Am.  Car  &  Edy. 
Co.,  St.  Louis  Mo. ;  B,  Dlmmlck  Pine  Co.,  Birmingham, 
Ala.  ;  C,  M.  J.  Urummond  &  Co.,  New  York  ;  U,  Chas. 
Miller  &  Son  Co.,  Utlca,  N.  Y.  ;  E,  U.  S.  C.  I.  Pipe  .% 
Fdy.  Co.,  Chicago,  111.  ;  F,  West  St.  L.  Const.  Co.,  St. 
Louis,  Mo. ;  G,  R.  D.  Wood  &  Co.,  Philadelphia,   Pa. 

Cast-Iron  Pipe 

Bidders.      330  tons.       260  tons.    350  tons.  Specials. 
12"-10"-8"  6"  4"      12Vitons. 

A 142.00  $42.00  $42.00  $62.00 

B 32.35  34.25  35.50  55.00 

C 34.70  35.70  36.95  60.00 

D 37.00  38.00  39.00  59.00 

E 35.00  36.75  38.75  65.00 

F 34  25  36.00  38.00  60.00 

G 37.00  37.00  60.00 

Golden,  Colo. — Local  press  reports  state  that  the 
City  Council  has  rejected  all  bids  for  the  construction 
of  a  gravity  water  works  system  and  that  new  bids 
will  be  asked. 

Motitclair.  Colo.  The  Town  Council  has  under  con- 
sideration a  resolution  which  provides  for  the  em- 
ployment of  an  engineer  to  advise  in  regard  to  the 
proposed  water  and  irrigation  systems. 

I'hoenix.  Ariz. —  E.  J.  Bennett,  J.  C.  Adams  and 
others  have  been  appointed  a  committee  to  investigate 
the  advisability  of  establishing  a  city  water  works. 

Denver,  Colo. — Local  press  reports  state  that  the 
Arkansas  Valley  Sugar  Beet  &  Irrigation  Co.  proposes 
to  build  a  dam  500  ft.  wide  and  headgate  for  the 
Amity  Canal.  W.  M.  Wiley,  of  Holley,  Colo.,  Mgr. 
of  the  Co. 

Palo  Mtn,  Cal. — Bonds  to  the  amount  of  $40,000 
are  reported  to  have  been  sold  to  pay  for  extending 
the  water  and  light  system. 

(  rescent  City,  Cal. — The  Crescent  City  Light,  Water 
&  Power  Co.  has  been  incorporated  with  a  capital  of 
$50,000.  Incorporators:  Nellie  M.  Duncan,  T.  B. 
Coulter  and  others. 

Ft.  Morgan.  Colo. — Bonds  to  the  amount  of  $40,000 
are  reported  to  have  been  voted  for  water  works. 

Mountainhome,  Idaho. — Articles  of  incorporation 
of  the  Mountainhome  Irrigation,  Light  &  Power  Go. 
have  been  filed.  The  corporation  was  organized  in 
Utah  and  W.  J.  Turner  has  been  appointed  the  resi- 
dent agent  of  the  Co.  at  Mountainhome.  Capital 
slock  $300,000.  Geo.  L.  Nye  of  Salt  Lake  City,  Pres. ; 
W.  J.  Turner,  of  Mountainhome,  Vlce-Pres. ;  F.  P. 
Scars,  of  Salt  Lake  City,  Sec'y;  A.  G.  Smith,  of 
Mountainhome,  Treas. 

lAnimln,    Xeb. — The    Elkhorn    Valley    Irrigation    Co.  ' 
has  incorporated  with  a  capital  stock  of  $300,000.   The 
incorporators  are  F.  M.  Widuer,  of  Corning,  la.,  and 
T.   G.   Foster,  H.   S.   Rand  and   B.   S.  Huston,  all  of 
Burlington,   la. 

Uundshurff,  Cal. — The  Evergreen  Land  &  Water  Co. 
has  been  incorporated.  Principal  place  of  business, 
Randsburg.  Directors:  G.  W.  Lloyd,  C.  G.  Dllllngs- 
worth,  G.  J.  McDivitt  and  others.  Capital  stock, 
$500,000. 

La  Habra.  Cal. — The  La  Ilabra  Water  Co.  has  been 
incorporated.  Directors:  Geo.  Chaffey,  Edw.  Rec- 
ords. O.  L.  Baldwin,  C.  W.  Gould,  W.  W.  Stoweil. 
Capital  stock,  $300,000. 

Orceley,  Colo. — The  proposition  to  issue  $200,000 
bonds  for  a  mountain  water  supply  for  the  city,  will 
probably  be  voted  upon  by  the  people. 

Searrii,  Ark. — This  city  will  build  a  system  of 
water  works  and  an  electric  light  plant  to  cost  $30,- 
000.  Estimates,  plans  and  speciflcatlons  are  being 
prepared.  The  work  is  In  the  hands  of  a  local  Bd.  of 
improvement  composed  of  P.  A.  Robertson.  Chmn.  : 
Emmet  Snipes,  Sec'y,  and  Henry  Patterson.  Owen 
Ford,  Consulting  and  Supervising  Engr.,  710  Security 
BIdg.,  St.  Louis,  Mo. 

De  Hmet.  R.  D. — Cltv  And.  .1.  C.  Clnson  writes  that 
on  Sept.  27  bonds  to  the  amount  of  Sl.'i.IiOO  were  voted 
for  water  works  and  $S,.500  bonds  were  voted  for  gas 
lighting:  the  City  Council  will  receive  bids  on  Oct.  27 
for  the  sale  of  said  bonds. 


Jiriyham  City,  Ltah. — ^Bids  are  wanted  Oct.  14  for 
constructing  about  5,700  ft.  of  30-ln.  wooden  stave 
pipe  for  a  water  power  plant  In  Box  Elder  Creek 
Canyon.     Heber  C.  Boden,  Mayor. 


Scranton,  Pa. — Ch.  Engr.  Jos.  P.  Pbilllpg  writes  that 
the  contract  for  constructing  sewers  In  the  19th  Dist. 
has  been  awarded  to  Kuch  &  .Miller,  l:i4,->  Arch  St., 
Philadelphia,  their  bid  being  as  follows:  Sewer  com- 
plete with  stone  cover  basin  and  full  lining  In  tunnel 
at  $2.88  per  lln.   ft. ;  sewer  complete  with   Pierce  or 


Lidi/iruood,   N.   D. — W.    1.    Gray   &   Co.,    of    Minne- 
apolis, have  secured  the  contract  for  the  water  works       „,i,,,  „.  ,-.  j  ,  '  1  -    --t""j-;."    -.^..^  „• 

plant  complete,  at  $8,865.     J.  J.  Flatcher,  Engr.rMlu         t.'.'W/  nil^in°T'"'^  '""'"l*  ?,""  '""  '""J"''    """'8'  «« 
neapolls,  Minn.  ''  ' ' ' ?*»,VJ"^  " '•   "•   0'«-ept'-'<l);    extra    basins    (stone 

eover)  $95  each;  extra  basins  (casting  cover)  $65  each 
extra  manholes,  $50  each;  extra  house  connection,  50c 
per  lln.  ft.;  tunnel  arch  lining,  $2.75  per  lln.  ft.     The 


apolls 
Bremerton,  M'ash.- 


-See  "Government  Work." 


Denver,  Colo. — The  Farmers'  Resei'voir  &  Irrigation 
Co.  has  been  Incorporated,  with  a  capital  of  $1,000,000 
by  Jos.  Staudley,  of  the  Adams  Hotel,  Milton  Smith, 
an  atlorntty,  and  others. 

Hamilton,  Ont. — Bids  are  wanted  Oct.  31  for  bor 
lug  an  artesian  well  or  wells  to  furnish  the  Insane 
Asylum  a  dally  supply  of  about  70,000  gals,  of  water. 
R.  Christie,  Inspector  of  Prisons  and  Pub.  Charities, 
Toronto. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Hudson.  Muss. — Town  Clk.  D.  W.  .Stratton  writes 
that  the  proposition  to  construct  a  sewerage  system 
has  been  referred  to  a  committee  for  investigation. 

Medford,  Mass. — The  Comrs.  of  Sewers  have  or- 
dered the  construction  of  a  common  sewer  on  Grove 
St.,  to  be  built  under  the  direction  of  City  Engr.  Wm. 
Gavin  Taylor. 

Weatfleld.  Mass. — Local  press  reports  state  that 
Town  Engr.  O.  E.  Parks  Is  receiving  bids  for  the  con- 
struction of  the  southerly  section  of  the  surface 
drainage  system. 

Boston,  Mass. — The  following  bids  were  opened  Oct. 
1  by  the  Metropolitan  Water  and  Sewerage  Bd.  for 
building  Section  45  of  the  Iligh-Level  Sewer  In 
Quincy  :  A,  Harry  P.  Nawn,  Boston,  $90,350  ;  B,  John 
Cashman,  Qulncy,  Mass.,  $78,110;  C,  B.  W.  Everson 
&  Co..  Providence,  R.  I.,  $71,930  ;  D.  Wm.  H.  Ellis,  Bos- 
ton, $71,620;  B,  Latta  &  Terry  Co.,  801  IJrexel  BIdg., 
I'hlladelphia,  Pa.,  $68,372  (awarded).  For  detail  bids 
see  accompanying  table. 
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Bids  received  at  the  same  time  for  Section  78  High- 
Level  Sewer  in  Roxbury  :  E.  W.  Everson  &  Co.,  $34,- 
7.')0  ;  Latta  &  Terry  Co.,  $27,930 ;  H.  P.  Nawn,  $24,- 
340 ;  Metropolitan  Cont'g  Co.,  $23,637  ;  C.  E.  Trum- 
bull &  Co.,  $23,390  ;  H.  A.  Hanscom  Co.,  $2'2.690  ;  Pat- 
rick McGovern,  $18,360  ;  Chas.  Linehan.  $17,820.  The 
contract  was  awarded  to  Patrick  McGovern,  Boston, 
at  bis  bid,  which  was  as  follows :  Earth  excavation 
and  refilling  in  trench,  78x84-in.  sewer.  600  lin.  ft., 
.^9  ;  brick  masonry.  American,  in  trench.  100  cu.  yds., 
$13  :  brick  masonry,  Portland,  In  trench,  450  cu.  yds., 
$14  ;  concrete  masonry,  American,  in  trench,  lOQ  cu. 
yds.,  $6 ;  concrete  masonry,  Portland,  in  trench.  400 
cu.  yds..  $7  ;  spruce  piles  in  place,  7,000  lln.  ft.,  22 
cts.  ;  spruce  lumber  in  trench  In  place,  12  M.  ft.  B. 
M.,   $35. 

Eric,  Pa. — Ordinances  are   being  Introduced   in  the 
councils  for  an  extensive  intercepting  seWer  system. 
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work  Includes  04,805  ft.  of  Sin.  to  Oli-in.  pipe  and 
brick  sewers  with  364  manholes,  165  catch  basins,  and 
26,100  ft.  of  6-lnch  pipe  house  connections;  the  trench 
to  average  11  ft.  in  depth  and  be  excavated  20  per 
cent,  in  rock  and  80  per  cent.  In  earth.  Bids  were 
opened  for  above  work  on  Oct.  6  by  Dlr.  of  Pub  Wks 
John  E.  Roche. 

Millburn,  M.  J. — Bids  are  wanted  Oct.  20  for  build- 
ing a  sewerage  system  for  this  township,  as  adver- 
tised in  The  Engineering  Record. 

Binjihamton,  N.  F.— Bids  are  wanted  Oct.  28  for  the 
construction  of  a  sewer  In  De  Forest  St.,  also  for  a 
sewer  in  Green  St.      I.  C.   Hull,  City  Clk. 

Lancaster,  Pa.— The  City  Council  has  passed  an 
ordinance  appropriating  $15,563  for  sewers  and  ma- 
cadamizing. 

.''Jii^J^X""'  ^-  '■•  *•  !'■  Sewer  bonds  to  the  amount 
of  $10,000  were  sold  by  the  Village  Trus.,  Oct.  8. 

AUcntoicn,  Pa. — Local  press  reports  state  that  bids 
will  be  received  by  the  Mayor  until  Oct.  21  for  con- 
structing a  sewer  on  portions  of  Allen  St. 

Avalon,  N.  J. — Bids  arc  wanted  Oct.  17  for  furnish- 
ing materials  and  laying  about  5,000  ft.  of  terra 
cotta  sewer  pipe.     Gilbert  S.  Smith,  Mayor. 

Oneida,  N.  ¥. — City  Engr.  Vedder  has  prepared 
plans  for  2  8-in.  sewers  on  West  St. 

Philadelphia,  Pa. — The  Bd.  of  Health  has  recom- 
mended that  the  City  Council  make  appropriations 
for  the  Immediate  construction  of  sewers  in  Dickin- 
son, Greenwich,  Flora,  fitting  and  De  Kalb  Sts. 

Niayara  Falls,  N.  Y. — The  contract  for  construct- 
ing Chasm  Ave.  tunnel  trunk  sewer  has  been  awarded 
to  W.  W.  Read  &  Co.,  for  $22,891. 

Phocnixville,  Pa. — The  Town  Council  is  consider- 
ing an  ordinance  which  provides  for  the  construction 
of  sanitary  sewers. 

Corinth.  N.  Y. — The  Bd.  of  Health  has  recommend- 
ed that  sewers  be  extended  on  Main  St. 

Acie  Castle,  Pa. — The  Council  has  passed  bills  pro- 
viding for  the  construction  of  sewers  on  several 
streets. 

\eu}ark.  A'.  J. — The  contract  for  constructing  Sec- 
tion 4  of  the  Joint  Outlet  Sewer,  has  been  awarded  to 
John  P.   Hall,  of  Jersey  City,  for  $47,553. 

Brooklyn,  N.  Y. — Bids  are  wanted  Oct.  29  for  con- 
structing sewers  In  proposed  street  through  northern 
portion  of  Dyker  Beach  Park  and  in  92d  St. ;  the 
engineer's  estimate  calls  lor  brick  sewers  159-in.  to 
30-ln.  in  diameter,  vitrified  stone  water  pipe  sewers, 
24-in.  to  12-lu.  in  diameter,  with  65  manholes,  26  catch 
basins,  planklug.  sheeting,  etc.  Amount  of  security 
required  $335,000.  J.  Edw.  Swanstrom,  Comr.,  Pres. 
Boro.  of  Brooklyn. 

Cape  Charles,  Va. — City  Clk.  I.  J.  Burbage  writes 
that  the  Town  Council  intends  to  put  In  a  sewerage 
system  this  fall,  at  a  probable  cost  of  $7,000. 

Ft.  Mch'ecj  Fla. — See  "Government  Work." 


La   Urange,  Oa. — The  following  bids  were  opened  Sept.    '29    for    the    construction    of    49,300    ft.    of    6    to 
18-in.  pipe  sewers,  with  96  manholes  and  18  flush  tanks  :    the   trench    to    average   7V<i    ft._  ln_  depth    and    b€ 
excavated  In 
Ga.  ;  B,  A.   L. 

Co.,  Jacksonville.  ^  .,^. ,  ^,  ^...^.,.   ,,«w„v.,  , ,         .,,       ,,.  .,-    ,,  .   .«,-„   -        ■    -.■ -^-- 

Mlnshall.    Greenwood,     S.     C.  :     H,     W.   C.    Porter,   Greenville.    .Miss. ;    I,    Moore    &    McCrary,    Atlanta,    Ga. 
(awarded  at  a  total  of  $21,196)  ;  J,  R.    E.  Boggs,  Spartanburg,  S.  C. 
Items  and  Quantities. 


ewers,  with  96  manholes  and  18  flush  tanKs ;   tne   trencn    to   average   TVi   rt.    In   depth   and   b€ 

clay  and  loam.      Roy  Dallis,   of  La  Grange,    Lngr.      Bidders :    A,    Williams   &    Wadley,    Macon, 

...  Patterson   &  Co..  Durham,  N.   C.  ;  C,  Geo.   W.    Waring,   Columbus,   S.  C.  ;   D,   W.  H.   Harris  & 

fllle   Fla.;  E    Thos.  Wagner,  .Mobile,  Ala. ;  F.    Howard    Neely,    Chattanooga.    Tenn.  ;    G,    Frederic 


Furnishing  and  laying  pipe  :  A 

18-in.   pipe    $0.60 


15-ln.  pipe 

12-in.  pipe 

10-ln.  pipe 

8-ln.  pipe 


6-ln.  pipe 
Bxcav.  and  fill.,    0  ft.  to    5  ft. 


Excav.  and  fill.,  5  ft.  to  7  ft. 
Excav.  and  fill.,  7  ft.  to  9  ft. 
Excav.  and  fill.,  9  ft.  to  11  ft, 
Excav.  and  fill.,  11  ft.  to  13  ft 
Excav.  and  fill.,  13  ft.  to  13  ft 

Rock  trench  per  cu.  yd 

Manholes,    8   ft.    deep 

Lampholes    

Flushtanks   

M.   H.   and  F.   T..   combined.  . 

For  each   additional   ft.... 
Iron  pipe  laid  with  lead  joints  : 

l.'i-inch    

12-inch    

10-lnch    

8-inch    

n-inch    

Brick  work,  per  M 23.00 

Concrete,    per  cu.   yd 7.00 

Extra  for   drop   manholes ....        2.50 


.45 
.35 
.25 
.22 
.18 
.23 
.45 
.55 
.65 
.90 
1.05 
5.00 
65.00 
5.00 
75.00 
110.00 
00 


B 

C 

$0.45 

$0.57 

.34 

.45 

.25 

.31 

.18 

.24 

.14 

.18 

.09 

.12 

.12 

.16 

.14 

..17 

.17 

.22 

.23 

.30 

.28 

.40 

.42 

.55 

3.00 

1.00 

32.00 

35.00 

5.00 

20.00 

44.00 

50.00 

60.00 

65.00 

3.00 

8.00 

4.00 
3.00 
2.30 
2.20 
1.80 
20.00 
10.00 
2.00 


14.50 
5.50 
.40 


D 

$0.65 
.50 
.35 
.28 
.15 
.12 
.18 
.22 
.29 
.39 
.58 
.75 
3.00 

33.00 
6.00 

40.00 

75.00 
1.50 

2.90 
1.95 
1.30 
1.05 
.78 
1  S.OO 
7.00 
2.00 


B 

$0.52 
.38 
.25 
.20 
.15 
.10 
.20 
.20 
.32 
.50 
.75 
.95 
4.50 

38.00 
7.00 

45.00 

80.00 
2.00 

2.75 

1.95 

1.19 

.89 

.74 

15.30 

7.00 

5.00 


F 
$0.47 
.34 
.25 
.19 
.13 

.09 

.14 

.20 

.30 

.45 

.60 

3.00 

30.00 

5.00 

40.00 

65.00 

3.00 

2.50 

1.50 

1.05 

.85 

.65 

14,00 

5.00 

3.00 


G 

$0.50 

.38 

.265 

.20 

.16 

.125 

.17 

.23 

.31 

.42 

.56 

.75 

2.40 

33.00 

10.00 

35.00 

82.00 

2.25 

2.50 

1.66 

1.15 

.93 

.67 

13.50 

6.50 

'.30 


H 

$0.46 
.36 
.25 
.21 
.16 
.115 
.18 
.195 
.25 
.36 
.50 
.65 
4.00 

28.00 
5.25 

37.50 

46.50 
2.50 

2.50 
1.50 
1.30 
1.00 
.75 
16.00 
6.50 
3.50 


I  J 

$0.40  $0.51 
.30^4  .39 
.225 


.165 

.118 

.087 

.12 

.16 

.20 

.29 

.42 

.55 

2.00 

30.00 

5.00 

40.00 

65.00 

5.00 

2.25 

1.52 

1.07 

.875 

.665 

15.00 

6.00 

3.00 


29 

22 

.18 

.12 

.27 

.36 

.43 

.56 

.73 

1.00 

7.50 

43.00 

10.00 

60.00 

80.00 

5.00 

5.00 
6.00 
6.00 
3.50 
3.00 
20.00 
10.00 
8.00 


•Per  ft    drop.     Williams  &  Wadlev   bid  $40  oer  ton  on  all  sizes  of  iron  iilpe  laid  with  lead  Joints,  and 
Geo.  W.  Waring  bid  cost -f  10%  on  all  sizes  of  iron  pipe  laid  with  lead  johits. 

/ronton,  0.-— City  Engr.  J.  R.  C.  Brown  writes  that 


Warsaw.  N.  Y. — City  Clk.  C.  H.  Hain  writes  that 
on  Sept.  29  it  was  voted  to  issue  bonds  for  repairing 
streets  and  improving  the  sewerage  system. 

Corning.  N.  Y.— City  Clk.  E,  J.  Kelly  writes  that 
the  proposition  to  Install  a  sewerage  system  in  the 
Fifth  W'ard.  at  a  cost  of  $:30.000,  Is  under  considera- 
tion, pending  the  engineer's  report. 

Neirark,  N.  J. — I^ocal  press  reports  state  City  .Sur- 
veyor Adam  has  been  authorized  by  the  Bd.  of  Wks. 
to  perfect  and  put  into  operation  plans  for  working 
out  the  Badger  Ave.  sewer  problem. 

Newark,  N.  J. — An  addition  of  $43,000  is  to  be  made 
to  the  $600,000  the  city  has  agreed  to  pay  as  its  share 
of  the  cost  of  elevating  ami  depressing  the  Lacka- 
wanna R.  R.  tracks  on  account  of  the  sewer  that  Is 
to  run  inside  the  railroad  retaining  wall  from  Morris 
Canal  west  through  Rosevllle  to  the  city  line. 


the  contract  for  18  and  12-ln.  sewers,  with  34  man- 
holes, in  Dist.  No.  4,  has  been  awarded  to  I.  B.  Black, 
of   Ironton,    for  $6,054. 

(  incinnati,  O. — Local  press  reports  state  that  the 
various  villages,  interested  in  the  proposed  construc- 
tion of  a  sewer  through  Mill  Creek  Valley,  from  Glen- 
dale  to  the  Ohio  River,  through  a  committee  appointed 
from  their  various  Bds.  of  Health,  have  turned  the 
entire  matter  over  to  the  State  Bd.  of  Health,  and 
tliat  body  is  now  having  the  creek  surveyed. 

Elkhart,  Ind. — Bids  are  wanted  Oct.  22  for  the  con 
structlon  of  a  sewer  in  Crawford.  Christiana  and 
other  streets.     Erall  V.  Anderson,  City  Clk. 

Wabash.  Ind. — Bids  are  wanted  Oct.  27  for  the 
completion  of  the  local  sanitary  sewer  In  Main  St, 
Fremont  McLees,  City  Clk. 
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CI«p«<4Md,  O. — Bids  are  wanted  Oct.  16  for  the  re- 
constnctloD  of  a  culvert  across  Woodland  Hills  Ave. ; 
bids  are  also  wanted  Oct.  30  for  the  construction  of  a 
sewer  In  Petrie  St.  Chas.  P.  Salen.  Dir.  of  Pub. 
Wks. 

Toledo,  O. — Bids  are  wanted  Oct.  20  for  construct- 
ing a  circular  brick  sewer  24-in.  Inside  diameter  and 
a  12-hi.  pipe  sewer  in  the  alley  between  Walbrldge 
Ave.  and  Colton  St.     Chas.  H.  Nauis,  City  Clk. 

Indianapolii,  Ind. — Bids  will  be  received  by  the  Bd. 
of  Co.  Comrs.  until  Oct.  ^S  for  constructing  a  sewer 
at  the  Co.  Poor  Asylum.  John  E.  McQaughey,  Chmn. 
Comrs. 

Dayton  O. — Robt.  U.  Ferguson,  City  Compt.,  writes 
that  the  lowest  bid  received  Oct.  3  for  the  construc- 
tion of  sewers  In  4  streets,  was  from  Wm.  Ullt  of 
Dayton,  at  a  total  of  $5,000. 

Uc»  iloiH<».  la. — Bids  are  wanted  Oct.  17  tor  con- 
structing an  S.  9  or  12-ln.  sewer  from  the  McKlnley 
school  to  Des  Moines  River.  Theo,  F.  Grefe,  219  4th 
St.,  Chmn.  Com.  on  Bldgs.  and  Grounds. 

Columbus.  O. — Local  press  reports  state  that  con- 
tracts are  about  to  be  let  for  the  construction  of  the 
West  Side  main  trunk  sewer  system. 

Fmdleton,  Ore. — The  City  Council  is  reported  to  be 
considering  the  construction  of  a  sewerage  system. 

^'^  Louia.  Mo. — Bids  are  wanted  Oct.  14  for  con- 
structing pipe  sewew  In  N.  2d  St.  and  In  Clarendon 
Ave..  Sewer  Dlst.  No.  5.  Hiram  Phillips,  Pres.  Bd. 
of  Pub.  ImproT. 

Lake  t  harltn.  La. — rarish  Surveyor  John  \V.  Rhorer 
writes  that  piaus  and  estimates  are  now  being  re- 
ceived for  the  proposed  sewerage  system:  it  is  the 
Intention  to  order  an  election  for  a  bond  issue  after 
estimates  are  In.     Jotm  H.  Poe,  Mayor. 

Birmingham,  Ala. — The  City  Council  has  passed  au 
ordinance  providing  for  the  construction  of  storm 
water  sewers  in  the  vicinity  of  Ave.  H  and  12th  St. 
F.sUmated  TOst,  $26,000. 

Xaghritle,  Tenn. — It  Is  stated  that  bids  are  wanted 
Nov.  6  for  constructing  a  9  to  lift,  brick  sewer  about 
1  mile  in  length,  requiring  about  17,000  cu.  yds.  ex- 
cavation and  .%.000,000  brick.  Wm.  W.  Southgate, 
City  Engr. 

Entlefi,  Ala. — The  citizens  are  stated  to  have  voted 
on  Oct.  6  to  Issue  $75,000  bonds  for  a  sewerage  sys- 
tem. 

Rapid  City,  S.  D. — Bids  are  wanted  Oct.  23  for  fur- 
nishing material  for  constructing  an  extension  to  the 
Rapid  City  School  sewer  system.  Address  W.  A. 
Jones,  Comr.  of  Indian  Affairs,  Washington,  D.  C. 

Seitltlf,  Wash. — Bids  will  be  received  by  the  Co.  Hd, 
of  Drainage  Comrs.  until  Oct.  25  for  furnishing  mater- 
ial for  constructing  drainage  ditches  In  drainage  Dist. 
No.  1.     Robe  Bridges,  Chmn. 

Toronto,  Ont. — City  Engr.  C.  H.  Rust  writes  that 
the  proposed  separate  sewerage  system  for  the  Bast 
i:nd  Dist.  is  estimated  to  cost  about  $50,000. 

Ht.  Boniface,  itan. — Cass  &  Couture  are  stated  to 
have  secured  the  contract  for  constructing  sewers  on 
La  Verandyre  St.  for  $7,494. 

BRIDGES. 
UookKet,  A.  i/.— The  Manchester  Electric  Co.    (C.  H. 
Farrell,  Snpt.,   Manchester)   will  replace  the  wooden 
bridge  over  Its  canal  at  Hooksct,  with  an  iron  struc- 
ture. 

Boston.  Mast. — The  following  bids  were  opened  Oct. 
3,  and  taken  under  advisement,  for  building  six  ma- 
sonry piers  at  the  Atlantic  Ave.  bridge:  Bidders  all  of 
Boston:  Lawler  Bros.,  $58,794;  W.  H.  Ellis,  $69,700; 
Holbrook,  Cabot  &  Rollins,  $73,500;  Patrick  McGov- 
em.  $74,900;  Jones  &  Meehan,  $75,800;  Wm.  L.  Miller, 
$84,618;  Norcross  Bros.,  $112,300. 

The  following  bids  for  the  steel  superstructure  of 
sections  A  and  B  of  the  Broadway  bridge  were  open- 
ed Oct.  8,  at  the  office  of  the  City  Engr. :  Section  A 
Includes  that  portion  of  bridge  on  South  Boston  side 
of  Fort  Point  channel,  extending  from  Foundry  St. 
abutment  to  the  draw  span,  and  will  consist  of  14 
plate  girder  and  I-beam  spans  having  a  total  length  of 
alM>ut  .>74  ft.,  measured  along  center  line,  and  a  width 
of  60  ft.  between  street  lines.  Section  B  includes 
that  portion  of  bridge  on  Boston  side  of  Fort  Point 
channel  between  the  draw  span  and  the  Lehigh  St. 
abutment:  it  will  consist  of  6  deck  plate  girder  and 
1  beam  spans,  having  a  total  length  on  center  line  of 
about  33»>  ft.:  Boston  Bridge  Wks.,  Boston.  $112,874; 
King  Bridge  Co.,  Cleveland,  O..  $119,500;  Variety 
Iron  Wks.  Co.,  Cleveland.  O.,  $119,000;  Cimtoii  Struc- 
tural Co.,  Albany,  N.  Y.,  $130,000:  American  Bridge 
Co.,  New  York  Cltv,  $123,;!00;  W.  H.  Keepers  &  Sons, 
Portsmouth,  .N.  H.,  $121,930;  Berlin  Const.  Co.,  Ber- 
lin, Conn.,  $128,000;  Eastern  Bridge  &  Structural  Co., 
Worcester,  Mass.,  $116,450;  New  England  Structural 
Co.,  Boston,  $113,900.  The  bids  were  taken  under  ad- 
visement. The  contract  calls  for  the  completion  of 
the  work  on  or  before  Oct.  1,  1903. 

Binyhamton,  X.  Y. — State  Supt.  of  Pub.  Wks.  Chas. 
8.  Boyd  has  awarded  the  contract  for  constructing 
a  bridge  over  Erie  Canal  at  James  St.,  to  the  Owego 
Bridge  Co.,  Owego,  N.  Y.,  for  $17,445. 

MeadvUle,  Pa. — The  middle  span,  130  ft.  long,  of 
the  Erie  Ry.  bridge  over  French  Creek,  at  Buchanan 
Junction,  Is  reported  to  have  collapsed  Oct.  5. 

Principio,  Md. — Press  reports  state  that  the  Penn- 
srlvmila  R.  R.  has  decided  to  replace  the  culvert  at 
Prioclpio,  on  the  Phlla.,  Baltimore  &  Washington 
Dlv.,  with  a  large  stone  arched  bridge.  Jos.  T.  Rlch- 
anU,  Engr.  Maintenance  of  Way,  Philadelphia. 

northeast,  Md. — Cecil  Co.  Comrs.,  Elkton,  have  ac- 
cepted an  offer  of  the  York  Bridge  Co.  to  prepare 
plans  for  new  masonry  and  an  iron  superstructure 
120  feet  long,  with  18  ft.  driveway  and  a  6  ft.  walk 
on  either  side,  over  North  East  Creek  at  Northeast. 

Readinn.  Pa. — The  County  Comrs.,  Engr.  Dreibel- 
bla  and  Bridge  Inspector  Moser  have  visited  Sunday's 
mill  to  Inspect  the  site  for  the  bridge  over  the  Tulpe- 
hocken  connecting  Jefferson  and  North  Heidelberg 
townships. 

A  bridge  about  600  ft.  long  Is  to  be  built  in  the 
lower  section  of  the  city  to  extend  over  2  railroads 
and  the  Schuylkill  River. 


Xtir  Castle,  Pa. — It  is  proposed  to  build  a  county 
bridge  264  ft.  wide  to  connect  West  Pittsburg  and 
Cagcaskee.     Estimated  cost  $20,000. 

Erie,  Pa.  City  Clk.  F.  llnuion  writes  that  the  city 
of  Erie,  the  Erie  Electric  Motor  Co.,  and  the  P.  & 
E.  R.  R.  Co.,  are  considering  the  proposition  to 
jointly  construct  a  $64,000  bridge  over  Buffalo  road 
crossing. 

Uarrishury,  Pa. — W.  li.  Brown.  Ch.  Engr.  Pa.  R. 
R.  Co.,  Philadelphia,  writes  that  the  work  of  building 
a  subway  under  the  tracks  at  Herr  St.,  has  not  yet 
been  placed  under  contract. 

Uempstciul.  1,.  ].,  X.  V.— A  bridge  to  cost  $8,000  Is 
to  be  built  across  the  track  at  the  West  Hempstead 
grade  crossing,  the  L.  I.  R.  R.  and  the  Miueola, 
Hempstead  &  Freeport  Traction  Co.  having  agreed  to 
divide  the  expense. 

Sullivan.  Ind. — Bids  are  wanted  Oct.  24  by  the  Bd. 
of  Comrs.  Vigo  and  Sullivan  counties  for  eouslructlug 
Alien  bridge,  50  ft.  span,  14  ft.  roadway,  and  Dwyer 
bridge,  40  ft.  span,  and  14  ft.  roadway  J.  M.  Lang, 
Aud.  Sullivau  Co.;  Jas.  Soules,  Aud.  Vigo  Co. 

Shelbyville,  Ind. — The  Bd.  of  Co.  Comrs.  will  re- 
ceive bids  Oct.  18  for  the  construction  of  au  iron 
bridge  over  Dry  Fork. 

Indianapolis,  Ind. — Bids  are  wanted  Oct.  16  for  con 
structlng  the  east  approach  to  bridge  over  White 
River  at  Crow's  Nest.  Harry  B.  Smith,  Aud.  Marion 
Co. 

Bids  will  be  received  by  the  Bd.  of  Co.  Comrs.  un- 
til Oct.  18  for  constructing  a  bridge  over  Lick  Creek. 
John  McGregor,  Chmn.  Comrs. 

The  Bd.  of  Wks.  has  been  informed  by  the  Big 
Four  B.  R.  that  it  will  begiu  immediately  the  con- 
struction of  a  new  viaduct  over  its  tracks  at  Noble 
St. 

The  Bd.  of  Pub.  Wks.  has  decided  that  it  will  be 
Impossible  to  repair  the  Pleasaut  Run  bridge  at 
Ohio  St.,  aud  a  new  bridge  will  probably  be  built  in 
the  near  future. 

Ushkosh  Wis.  -The  Council  has  made  an  appropria 
tlon  for  plans  to  be  prepared  by  Ericksou  &  Lehman 
for  a  60-ft.  span  bridge  to  cross  Sawyer  Creek. 

Detroit,  Mich. — The  Michigan  Central,  the  Lake 
Shore  and  Grand  Trunk  R.  R.'s  are  said  to  be  con- 
sidering the  construction  of  a  bridge  across  the  tracks 
at  Junction  Ave. 

Welch,  Minn. — The  contract  for  building  a  bridge 
across  Vermilion  River  has  been  let  by  the  Bd.  of  Co. 
Comrs.  and  the  Town  Bds.  of  Welch  and  Burnside  t* 
W.  E.  Hewitt  &  Co.,  of  Minneapolis,  for  $5,100. 

i'oungstown,  O.  — Tu  relieve  congestion  of  traffic  at 
the  Holmes  St.  aud  North  Ave.  crossings  of  the  Erie 
It.  R.,  plans  have  been  prepared  for  a  viaduct  to 
cross  the  tracks.  Cost  for  superstructure  about 
$75,000,  the  major  portion  of  the  expense  to  be  borne 
by  Erie  R.  R.  aud  Mahoning  Valley  Electric  Ry. 

Wooytcr.  O. — Co.  Comr.  Harrison  estimates  that  it 
will  cost  $8,000  to  repair  bridges  destroyed  by  recent 
storm. 

Columbus,  U. — The  County  Comrs.  have  ordered 
plans  for  the  bridges  to  be  built  on  the  Taylor  road 
in  Madison  township  over  Big  Walnut  aud  Alum 
Creeks.  One  bridge  is  to  be  216  ft.  long  aud  the  other 
about  148  ft.  long. 

Brazil,  Ind. — Ity  the  terms  of  a  recent  agreement 
the  Vandalia  U.  U.  Co.  is  to  build  a  steel  bridge  100 
ft.  span  across  Birch  Creek  on  the  line  dividing  Sugar 
Ridge  and  Jackson  township,  and  the  Bd.  of  Co. 
Comrs.  Is  to  build  a  steel  bridge,  60  ft.  span,  on  the 
highway  located  1  mile  south  of  Hooslervllle. 

Minneapolis.  .Minn. — It  is  stated  that  bids  will  be 
received  by  the  Co.  Comrs.  until  (_)ct.  20  for  rebuild- 
ing 6  county  bridges.     Hugh  R.  Scott,  Co.  Aud. 

Lawton,  Okla.  Ter. — The  Canton  Bridge  Co.,  of  Can 
ton,  O.,  has  received  the  contract  for  coustructing  5 
bridges  at  prices  ranging  from  $2,000  to  $5,000. 

Cordova,  Ala.-lUilx  will  lie  received  by  the  Co. 
Comrs.  until  Nov.  5,  tor  constructing  a  steel  bridge 
over  Cone  Creek.    J.  VV.  Shepperd,  Judge  of  Probate. 

Austin,  Tex. — Local  press  reports  state  that  work 
win  soon  be  started  on  the  bridge  to  be  built  across 
Colorado  River  at  Austin  for  the  International  and 
Great  Northern  R.  R.  A.  L.  Bowers,  Supt.  of  Const., 
and  J.  D.  Trammel,  Ch.   Engr..  Palestine,  Tex. 

Ilcrvlair,  Tex. — The  iron  bridge  over  Miller's  Creek, 
belonging  to  Goliad  County,  Is  reported  to  have  been 
swept  away  by  floods. 

Beeville,  Tex. — Local  press  reports  state  that  the 
Southern  Paciflc  R.  it.  Co.'s  steel  bridge  over  the 
Blanco  River  has  been  destroyed  by  floods. 

fit.  Louis,  Mo. — Local  press  reports  state  that  bids 
win  be  received  Oct.  24  by  the  Bd.  of  Pub.  Wks.  for 
the  superstructure  work  on  the  18th,  21st  and  Grand 
Ave.  bridges. 

Lexington,  Neb. — The  proposition  to  Issue  bonds  for 
the  construction  of  a  bridge  across  Platte  River  was 
carried.    Address  the  County  Clk.,  Lexington. 

San  Francisco,  Cal. — See  "Railroads." 

Marysville,  Cal. — Local  press  reports  state  that  the 
Southern  Paciflc  R.  R.  engineers  nave  concluded  the 
preliminary  work  looking  to  the  construction  of  a 
steel  railroad  bridge  across  Feather  River  at  Marys- 
vllle,  and  also  of  a  bridge  to  cross  Sacramento  River 
at  Knight's  Landing. 

PAVING  AND  ROAOMAKING. 

KilUngly,  Conn. — Highway  Comr.  Macdonald  has 
awarded  to  the  town  of  Klilingly  contracts  for  Im- 
proving the  following  roads  in  said  town:  A  section 
of  gravel  on  ElmsvUle  road  at  45c.  per  lln.  ft. ;  a  sec- 
tion of  gravel  on  Wllliamsvllle  road  at  65c.  per  lln. 
ft.,  and  a  section  of  macadam  on  Five  Mile  road  at 
$1.20  per  lln.  ft.  About  6,000  ft.  of  highway  Is  to  be 
Improved  at  a  cost  of  $5,200. 

Beading,  Mass. — The  State  Illghway  Comrs.  have 
awarded  to  Ferrantl  &  Maguire,  of  Worcester,  the 
contract  for  building  a  state  road  In  Reading,  for 
$6,334. 

Warsaw,  N.  Y. — See  "Sewerage  and  Sewage  Dis- 
posal." 


Cohoes,  X.  Y. — Local  press  reports  state  that  the 
Pub.  Improv.  Com.  has  awarded  the  contract  for 
paving  alley  between  Congress  and  Lancaster  Sts., 
with  slieet  asphalt,  to  the  Barber  Asphalt  Paving  Co., 
at  $2.35  per  sq.  yd.  Bids  for  paving  Rock  alley  will 
be  received  Oct.  15. 

Xeicton,  X.  J. — Bids  are  wanted  Oct.  20  by  the  Bd. 
of  Chosen  Freeholders  of  Sussex  Co.,  for  macadamiz- 
ing sections  of  the  following  roads:  Sparta  and  New- 
ton road,  ■  Stanhope  and  Newton  road,  also  Sussex 
and  Newton  road.  A.  H.  Koukle,  Co.  Engr.,  Newton. 
Emmett  H.  Bell.  Dir.  Bd.  of  Chosen  Freeholders. 

PIMadelphia,  Pa. — Bids  are  wanted  Oct.  14  for 
grading,  repaying,  etc.,  portions  of  several  streets, 
also  for  repaving  country  roads  with  broken  stone. 
Wm.  C.  Haddock,  Dir.  Dept.  of  Pub.  Wks. 

Brooklyn,  X.  1". — The  Bd.  of  Estimate  on  Oct.  0  au- 
thorized the  paving  with  granite  block  of  Nostrand 
Ave.,  from  Malbone  St.  to  Flatbush  Ave.,  at  a  cost 
of  $123,300,  and  of  Rogers  Ave.,  between  the  same 
Sts.,  at  a  cost  of  $109,600. 

West  Hoboken,  X.  J. — Demott  St.  property  owners 
have  petitioned  the  Council  to  reject  all  bids  for  bi- 
tuminous macadam  paving  on  that  street,  the  lowest 
bid,  which  was  $19,430,  being  considered  excessive. 

Pittsburg,  Pa. — Bids  for  paving  numerous  streets 
with  asphalt  were  opened  Oct.  1.  the  lowest  bid  hav- 
ing been  received  from  the  Pittsburg  Asphalt  Co.,  at 
prices  ranging  from  $1.79  to  $1.95  per  sq.  yd. 

New  York,  X.  Y. — Bids  are  wanted  Oct.  14  for  regu- 
lating and  repaving  with  asphalt  and  granite,  on  pres- 
ent pavement  aud  concrete  foundation,  the  roadway 
of  Park  Ave.,  from  111th  St.  to  133d  St.;  estimated 
quantities— 81,200  sq.  yds.  of  asphalt  pavement,  In- 
cludlug  binder  course;  2,400  sq.  yds.  granite  block 
pavement;  61,500  sq.  yds.  of  old  stone  pavement  re- 
laid  as  foundation;  7,000  lln.  ft.-  olu  blue  stone  curb- 
stone, etc.  Bids  are  also  wanted  at  the  same  time 
for  3,190  sq.  yds.  of  asphalt  pavement  In  117th  St., 
from  5th  Ave.  to  Lenox.  Jacob  A.  Cantor,  Boro 
Pres. 

Athmtiv  City,  X.  J. — County  Engr.  J.  J.  Albertson, 
.Magnolia,  N.  J.,  writes  that  the  following  bids  were 
opened  Oct.  1,  for  coustructing  the  proposed  elevated 
gravel  road  across  the  meadows,  between  Pleasant- 
vllle  aud  Atlantic  City,  a  distance  of  about  4  miles, 
to  Include  bulkheadlng,  bridging  and  pumping  sand 
for  fllling:  John  B.  Hess  &  Co.,  Atlantic  City,  $83,- 
30b  (awarded);  The  Construction  Co.,  Atlantic  City. 
$124,000. 

White  Plains.  X.  Y. — Bids  are  wanted  Oct.  14  for 
furnishing  all  material  and  labor  to  lay  a  4-ft.  flag 
walk,  set  stone,  pave  and  curb  gutters  in  numerojs 
streets  and  avenues.    Peter  Paulding,  Village  Clk. 

Washington,  Pa. — The  Boro.  Council  has  sold  street 
improvement  bonds  to  the  amount  of  $150,000. 

Lancaster,   Pa. — See   "Sewerage    and     Sewage    Dis 

liosal." 

Butfulo,  X.  Y. — Bids  are  wanted  Oct.  21  for  paving 
portions  of  Hamburg  Turnpike  36  ft.   wide;  also  for 
repaving  portions  of  Louisiana  St.     Francis  G.  Ward 
Com.  Pub.  Wks. 

Petersburg,  Va. — Local  press  reports  state  that  thla 
city  contemplates  expending  about  $100,000  for 
further  improvement  of  the  streets;  it  Is  believed  that 
brick  or  asphalt  will  be  used. 

Connersville,  /«<(,— City  Engr.  Karl  L.  Hansen 
writes  that  contracts  for  sidewalks,  etc.  (bids  opened 
Oct.  1)  have  been  awarded  to  Chas.  &  Roy  Williams, 
of  Connersville,  as  follows:  125,000  sq.  ft.  of  cement 
walk  at  8.7c.  per  sq.  ft.;  4,000  lln.  ft.  curb  and  gutter, 
at  64c.  per  lln.  ft. ;  500  ft.  12-in.  sewer,  at  70c.  per  ft. 

Vincermes,  /«(/.— Bids  for  the  construction  of  the 
Vincennes  Township  gravel  roads  will  be  opened  at 
the  County  Auditor's  office,  on  Nov.  3. 

Lafayette,  Ind. — City  Engr.  G.  U.  Stevenson  writes 
that  about  49,000  sq.  ft.  of  cement  sidewalk  will  be 
let  Oct.  13. 

Canton,  O. — Cltv  Engr.  Philip  H.  Weber  writes  that 
on  Oct.  20  bids  will  be  received  for  Improving  Linden 
Ave.  and  Summit  St.,  the  approximate  quantities  be- 
ing respectively  as  follows:  Grading,  15,400  cu.  vds 
and  2,150  cu.  yds.;  straight  curb,  4,500  lln.  ft.  "and 
2,000  lln.  ft.;  circular  curb,  225  lln.  ft.,  and  200  lln 
ft.;  flagging,  22.000  sq.  ft.,  and  8,850  sq.  ft;  cross- 
walks, 264  sfl.  yds.,  and  150  sq.  yds. 

.ilton.  III. — City  Engr.  E.  E.  Rutledge  writes  that 
a  petition  Is  being  circulated  for  the  paving  with 
brick  of  Henry,  Suspension,  Liberty  and  Grove  Sts., 
aliout  300  ft.   long. 

Terre  Haute.  Ind.--lMiis  are  wanted  Oct.  23  for  im- 
proving 10th  St.  by  pavlug  the  sidewalk  with  cement 
concrete  and  curbing  the  roadway  with  stone.  S.  G. 
Beach,  Sec'y  Bd.  of  Pub.  Wks. 

Indianapolis,  Ind. — Bids  are  wanted  Oct.  17  for  cer- 
tain street  work,  including  brick  paving  and  cement 
sidewalks.  Harold  C.  .Megrew.  Clk.  of  the  Bd  of 
Local  Improv. 

Chicago,  III. — Bids  are  wanted  Oct.  14  for  improv- 
ing certain  streets  by  grading,  curbing,  paving,  etc. 
John  A.  May,  Sec'y. 

IJcs  Moines,  la. — Bids  are  wanted  Oct.  24  for  pav- 
ing with  one  course  No.  1  vitrified  brick  upon  a  6-ln. 
concrete  foundation  with  Portland  cement  top  filler. 
State  St.,  about  1,961  sq.  yds.,  and  certain  alleys, 
about  1,009  sq.  yds.  J.  E.  Stout,  Chmn.  Bd.  of  Pub. 
Wks. 

Bids  are  wanted  Oct.  22  for  paving  with  asphalt, 
E.  Walnut  St.,  about  20,300  sq.  yds.;  E.  12th  St., 
about  22,789  sq.  yds.;  E.  5th  St.,  4,856  sq.  yds.,  and 
E.  Maple  St.,  I,'f27  sq.  yds.  Bids  are  also  wanted 
Oct.  23,  for  curbing  with  Portland  cement  W.  15th 
St.,  about  1,284  lln.  ft.;  10th  St.,  about  2,098  lln.  ft.; 
N.  14th  St.,  1,282  lln.  ft.;  W.  16th  St.,  about  1,678 
lln.  ft.,  and  W.  12th  St.,  about  4,620  lln.  ft.  J.  E. 
Stout,  Chmn.  Bd.  of  Pub  Wks. 

Eau  Claire,  Wis. — Bids  are  wanted  Oct.  15  for  the 
construction  of  cement  sidewalks  upon  several  streetg. 
J.  C.  Fennessey,  City  Clk. 

Elmwood  Place,  0. — Bids  will  be  received  by  the 
Village  Council,  Oct.  22,  for  furnishing  material  for 
improving  portions  of  Township  Ave.  H.  Q.  Schaefer, 
Clk. 
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Carthage,  O. — Bids  are  wanted  Oct.  20  for  the  Im- 
provement of  Boake  alley.  Clinton  Cowen,  Village 
Engr. 

Dayton,  O. — Bids  are  wanted  Oct.  14  for  Improving 
the  sidewalks,  by  paving  with  cement,  In  numerous 
streets.      Kobt.   II.   Ferguson,   City  Compt. 

Cincinnati,  O. — The  County  Comrs.  are  stated  to 
have  awarded  the  contract  for  Improving  Carthage 
Pike  with  granite,  to  J.  A.  Eberhardt  for  $421,195. 

iS'(.  Paul,  Minn. — The  contract  for  paving  with  as 
phalt  on  Crocus  Hill  Place,  has  been  awarded  to  the 
Barber  Asphalt  Paving  Co.,  at  ?2.20  per  sq.  yd.,  total, 
19,645. 

The  estimated  cost  of  paving  Mississippi  St.  is 
$13,132  for  brick;  $15,372  for  asphalt,  and  $17,292  for 
sandstone;  the  estimated  cost  of  asphalt  on  Nina  Ave. 
Is  $4,649,  and  on  Capitol  Boul.,  $8,149. 

Milwaukee,  Wis. — The  contract  for  paving  on  Jack 
son  St.,  4,141  sq.  yds.,  with  asphalt,  has  been  award- 
ed to  the  Western  Paving  &  Supply  Co.,  at  $2.39  per 
sq.  yd. 

Property  owners  on  Fond  du  Lac  Ave.  are  consid- 
ering the  proposition  to  have  the  street  repaved  witli 
asphalt. 

Bonds  to  the  amount  of  $450,000  are  reported  to 
have  been  sold;  of  this  amount  $100,000  will.  It  Is 
stated,  be  used  for  street  improvements. 

Sidney,  O. — The  Council  is  said  to  be  considering 
plans  for  paving  prepared  by  Riggs  &  Sherman  of 
Toledo. 

Ft.  Dodge,  la. — The  City  Engr.  has  been  instructed 
to  prepare  specifications  for  asphalt  paving  on  12th 
St.  and  2d  Ave.  N. 

Merrill.  Wis. — The  Bd.  of  Pub.  Wks.  has  recom- 
mended that  $12,000  be  levied  for  streets  and  bridges. 

Bloomington,  III. — Property  owners   on  South   Cen- 
■  ter  St.  are  said  to  desire  a  new  pavement  on  that 
street. 

Columbus,  0. — Local  press  reports  state  that  bids 
are  Wanted  by  the  Bd.  of  Pub.  Wks.  for  450,000  pav- 
ing bricks. 

Carthage  111. — Bids  will  be  received  Oct.  14  by  the 
Bd.  of  Local  Improv.  for  grading,  curbing  with  stone, 
and  paving  with  brick,  several  streets  In  said  city. 

Pontiac,  Mich. — Bids  are  wanted  Oct.  20  for  $10, 
000  paving  bonds.     Fred  O.  Thompson,  City  Clk. 

Jerseyville,  III. — City  Clk.  Albert  H,  Foster  writes 
that  It  Is  proposed  to  pave  N.  State  St.  with  brick 
at  an  estimated  cost  of  $4,779.  Engr.  in  Charge  Wal- 
ter Hansen. 

Orange,  Tex. — An  issue  of  $15,000  street  improve- 
ment bonds  Is  reported  to  have  been  sold. 

Clinton,  'Venn. — Anderson  County  has  under  consid- 
eration the  expenditure  of  $100,000  for  the  Improve- 
ment of  pike  roads. 

Memphis,  Tenn. — Local  press  reports  state  that 
Tennessee  St.  is  to  be  paved  with  granite-  block  from 
Hullug  to  Butler  Sts. 

Xashville,  Tenn. — May(ji-  Head  has  approved  the 
bill  appropriating  $2,200  for  the  purchase  of  a  porta- 
ble steam  crusher. 

Topeka,  Kan. — A  petition  is  now  in  circulation  for 
the  improvement  of  Polk  St.,  by  the  construction  of 
a  30-ft.  brick  pavement  with  limestone  curbing. 

.St.  Louis.  Mo. — ^^Blds  are  wanted  Oct.  24  for  paving 
with  vltrlfled  brick  in  a  large  number  of  streets. 
Hiram  Phillips,  Pres.  Bd.  of  Pub.  Improv. 

Birmingham,  Ala. — (Ordinances  before  the  City 
Council  provide  for  the  paving  of  several  streets  with 
brick,  and  several  streets  with  bituminous  macadam. 

Covington,  Ky.'-The  Ld.  of  Aldermen  has  passed 
an  ordinance  providing  for  the  issue  of  $100,000  bonds 
for  street  improvements. 

Pasadena,  Co!.-— The  Street  Com.  Is  said  to  be  re- 
ceiving bids  for  a  road  machine. 

Lincoln,  Neb. — City  Engr."  Campen  places  the  esti- 
mated cost  of  4,200  yds.  of  brick  paving  with  curbing, 
etc.,  in  Paving  Dlst.  No.  14,  at  $4,706. 

Omaha,  Aeft. — The  City  Council  has  passed  ordi- 
nances to  pave  and  curb  portions  of  Woolworth  Ave., 
Mason  and  Dodge  Sts. 

Toronto,  Ont. — Local  press  reports  state  that  the 
Grand  Trunk  R.  B.  has  consented  to  aid  in  the  paving 
of  Esplanade  St.,  estimated  cost  of  paving  with  ma- 
cadam $20,000;  If  paved  with  granite  the  coat  would 
be  $96,000. 

The  contract  for  paving  on  Simcoe  St.  with  as- 
phalt has  been  awarded  to  the  Constructing  &  Paving 
Co.  for  $11,375. 

POWER   PLANTS,  GAS   AND    ELECTRICITY. 

Turners  Falls,  Mass. — The  Directors  of  the  Turners 
Falls  Water  Power  Co.  are  stated  to  have  voted  to 
Increase  the  water  power.  The  head  gates  will  be 
enlarged,  doubling  the  capacity,  the  canal  widened 
and  extended  below  the  Grlswold  mill. 

North  Oxford,  Mass. — Weise  &  Nichols  write  that 
they  Intend  to  install  a  300  light,  16  c.  p.  dynamo  in 
their  mills  at  North  Oxford;  contract  let  to  H.  D. 
Temple  of  Worcester. 

New  York,  N.  Y. — The  New  York  Kdlson  Co.  was  the 
only  bidder  for  furnishing,  maintaining  and  Illuminat- 
ing about  1,625  street  sign  boxes  on  electric  light 
poles  (bids  opened  Oct.  7).  Its  bid  was  $10  and  $12.50 
each  per  year,  depending  on  the  style  of  box.  The 
boxes  are  to  remain  the  property  of  the  company  If 
the  bid  is  accepted. 

For  furnishing  about  800  sign  boxes  without  Illum- 
ination, Joseph  N.  Early  was  the  lowest  bidder  Oct. 
7.  His  bid  was  $16.98  and  $18.98,  according  to  the 
style  of  box. 

Patchopue,  L.  I.,  N.  Y. — irvy  Myers,  of  North  Pater- 
son,  N.  J.,  Is  stated  to  have  petitioned  the  Village 
Trus.  for  a  franchise  to  lay  mains  In  the  streets  of 
Patchogue  for  the  purpose  of  supplying  gas. 

Sifr'U'usf.  .V.  Y. — Local  press  reports  state  that  the 
Syracuse  Light  Co.  will,  next  spring,  expend  abcut 
*250.000  for  a  new  power  plant.  John  J.  Cummlngs, 
Vice  Pres,  and  Treas.  i 


Cape  Vincent,  N.  Y. — The  City  Council  U  stated  to 
have  employed  an  expert  to  make  a  survey  to  deter- 
mine the  cost  of  putting  in  an  electric  light  plant. 

Elmira,  A.  1'. — The  Chemung  County  Gas  Co.,  of 
Elmira,  has  been  incorporated  with  a  capital  of  $500,- 
000,  to  make  gas  and  electricity  for  use  In  Elmira, 
Elmira  Heights,  Horseheads  and  the  surrounding  ter- 
ritory. Directors:  Denmau  Blauchard,  of  North  An- 
dover,  Mass.;  Mathias  H.  Arnot  and  William  S.  Carr, 
of  Elmira. 

(loirumla,  A.  Y. — The  Consolidated  Electric  Light  & 
Power  Co.,  of  Qowanda,  has  been  Incorporated;  cap- 
ital, $50,000.  Directors:  Edwin  C.  Fisher,  Chas.  S. 
Phelps,  and  Geo.  I.  Lincoln,  Gowanda. 

Johnstoun.  Pa. — The  Mayor  has  signed  the  ordi- 
nances granting  franchises  to  the  Consumers'  Light, 
Heat  cSc  Power  Co.,  and  to  the  Citizens'  Light,  Heat  & 
Power  Co. 

\eiv  Castle.  Pa. — Bids  ai'e  wanted  Oct.  13  for  fur- 
nishing Welsbach  gas  or  sell-generating  street  lights 
for  lighting  such  streets  and  public  {daces  as  may  be 
authorized.     C.  D.  Duft,  City  Clk. 

Oakland,  Md. — See  "Electric   Railways." 

liainbridye,  Oa. — The  Nussbaum  Light  &  Ice  Co.  la 
In  the  market  for  an  engine  of  250  H.-P. 

Home,  Oa. — Mayor  J.  D.  Hanks  writes  that  this  city 
proposes  to  construct  a  $15,000  electric  light  plant; 
bids  will  probably  be  received  about  Jan.  15. 

Columbus,  Oa. — Judge  Butt  is  stated  to  have  grant- 
ed a  charter  to  the  Coweta  Power  Co.,  which  Is  or- 
ganized to  develop  the  Chattahoochee  River  for  a 
number  of  miles  In  the  upper  part  of  Muscogee 
County.  A  series  of  dams  will  be  built  all  the  way 
to  the  Harris  County  line,  and  a  number  of  manu- 
facturing enterprises  will  be  established  to  utilize  this 
power. 

Marianna.  Fla. — Robt.  J.  Boone  writes  that  the 
company,  of  which  he  is  Bus.  Mgr.,  is  now  receiving 
bids  for  the  construction  o(  an  electric  light  plant  es- 
timated to  cost  about  $10,000. 

Kershaie,  n.  C. — it  is  stated  that  bids  are  wanted 
Oct.  14  for  constructing  an  electric  light  system.  Ad- 
dress J.  F.  O'Brien,  Mgr.  of  the  Kershaw  Oil  Mill. 

Zanesrille,  O.—  See  "Electric  Railways." 

Xorwdlk,  O. — The  City  Council  Is  stated  to  have 
granted  the  Logan  Natural  Gas  &  Fuel  Co.  a  fran- 
chise to  pipe  the  streets  and  alleys  for  natural  gas. 

Marion,  Ind. — The  Manufacturers'  Fuel  &  Gas  Co.  Is 
stated  to  have  petitioned  the  Co.  Comrs.  for  a  fran- 
chise for  a  pipe-line  to  carry  gas  from  the  field  in  the 
northern  part  of  the  county. 

The  Marlon  Light  &  Htg.  Co.  Is  stated  to  have  pur- 
chased a  site  along  the  Big  Four  R.  U.,  on  which  It 
will  erect  a  mammoth  heating  and  lighting  plant. 

Taylorville,  III. — Arthur  Stookey,  of  Belleville.  Is 
stated  to  have  secured  the  contract  for  constructing 
the  municipal  electric  light  plant,  for  $13,210. 

Belleville,  III. — The  St.  Clair  Gas  &  Electric  Co.,  of 
lielleville,  has  been  incorporated,  with  a  capital  of 
.$2,500  by  M.  M.  Stephens  and  L.  D.  Burner. 

Ecorse,  .l/k-//. -  -The  Township  Bd.  is  stated  to  have 
granted  a  franchise  to  the  Wyandotte  Light  &  Fuel 
Co.,  to  operate  a  gas  plant  In  the  township. 

Neguunce,  Mieh. — The  U.  S.  Steel  Co.  Is  to  Install 
an  electric  lighting  plant  at  the  "Queen"  mines,  near 
Negaunee. 

Grand  Itapids.  Mich. — Wm.  T.  Hess,  of  Grand 
Uaplds,  writes  that  4  or  5  propositions  of  $400,000 
eacli  are  under  consideration  for  the  development  of 
the  water  power  from  Muskegon  River  below  Big 
Rapids.  Rights  have  already  been  secured  complete 
for  40  ft.  of  a  150  ft.  fall,  with  60,000  cu.  ft.  of  water 
per  minute.  A.  C,  Sekeel,  124  Louis  St.,  Grand 
Rapids,  Engr.  in  charge. 

.S(.  Paul.  Minn. — The  St.  Anthony  Jlill  Electric  Co. 
has  been  Incorporated  with  a  capital  of  $50,000,  by 
Aianson  I*.  Lathrop,  Kenneth  Clark  and  Elbert  A. 
Young,  to  furnish  electricity  to  St.  Anthony  Hill. 

Ileclur,  .1/ inn. -It  Is  reported  that  $6,000  bonds  have 
been  voted  for  a  light  plant. 

Vcrndale.  Minn. — J.  C.  Robertson,  of  St.  Paul,  is  re- 
ported to  be  the  lowest  bidder  for  the  electric  light 
plant,  at  $6,699. 

North  Amherst,  O. — City  Clk.  F.  E.  Kaser  writes 
that  on  Oct.  6  It  was  voted  to  Issue  $10,000  bonds  for 
the  construction  of  an  electric  light  plant. 

Decatur,  III. — The  Decatur  Gas  Co.  is  stated  to 
have  petitioned  the  City  Council  for  a  franchise  for 
a  steam  heating  plant;  about  $60,000  will  be  expended 
on  the  plant. 

Chicago.  III. — A  press  report  states  the  Schoenhofen 
Brewing  Co.  will  construct  a  power  and  lighting  sta- 
tion In  connection  with  its  plant  at  18th  St.  and 
Canalport  Ave.  It  will  occupy  an  area  of  about  10,000 
sq.  ft.  and  will  be  equipped  with  2,000  H.  P.  boilers; 
cost  estimated  at  $100,000. 

Canton.  Mo. — The  citizens  are  reported  to  have  voted 
to  issue  $10,000  electric  light  bonds. 

Cape  Girardeau,  Mo. — See  "Electric  Railways." 

Newport,  Ey. — The  Bd.  of  Aldermen  is  stated  to 
have  passed  a  resolution  instructing  the  City  Clk.  to 
secure  bids  for  an  exclusive  franchise  for  furnishing 
electricity  for  heating,  lighting  and  other  purposes 
for  a  period  of  15  years. 

Sparta,  Tenn. — The  Sparta  Electric  Light  &  I'ower 
Co.  Is  reported  lo  have  secjrad  the  Judd  mill  prop- 
erty and  will  begin  Installing  a  plant  at  once. 

Norman,  Okla.  Ter. — Bids  are  wanted  Oct.  18  for 
furnishing  all  material  and  Installing  an  electric  light- 
ing plant  for  the  Univ.  of  Oklahoma.  D.  L.  Larsh, 
Sec'y  Bd.  of  Regents. 

Searcy,  Ark. — See  "Water." 

Covington,  Tenn. — The  city  Is  reported  to  have  pur 
chased  the  electric  light  plant.  An  expert  electrician 
will  at  once  be  employed  to  thoroughly  overhaul  the 
plant  and  put  It  In  flrst-class  condition.  John  Craig, 
Supt. 


Baton  liouiie,  La.  -Bids  are  wanted  until  Nov.  1  for 
furnishing  100  arc  lamps  to  light  the  city,  as  adver- 
tised In  The  Engineering  Record. 

Birmingham,  Ala. — The  Birmingham  Uy.,  Light  & 
I'ower  Co.  has  petitioned  the  Council  for  a  franchise 
to  construct  a  steam  heating  plant  at  its  power  plant 
and  to  lay  pipes  to  houses  in  the  neighborhood  of  the 
plant  to  supply  steam  heat.  Q.  H.  Harris,  Ch.  Engr., 
Birmingham. 

FSnsley.  Ala.  -The  City  Council  is  stated  to  have 
granted  B.  R.  Pegram  a  gas  franchise. 

Hartford,  s.  D. — The  Hartford  Electric  Light  & 
Telephone  Co.  (K.  Mueller,  Mgr.)  Is  about  to  TnBtnll 
an  electric  light  plant. 

Crescciil  City,  Cal.     See  "Water." 

Sail  Lake  City,  Ltah. — J.  M.  Herbert,  of  Denver, 
Colo.,  Mgr.  of  the  Rio  Grande  Western  R.  B.,  Is 
stated  to  have  authorized  J.  H.  Young,  of  Salt  Lake 
City,  Div.  Sujit.,  to  consult  with  K.  F.  Hayward,  an 
Electrical  Engr.,  with  regard  to  thi  construction  of 
an  electric  power  plant  to  be  erected  on  6th  W.  St. 

Santa  Fe,  N.  M. — A  press  report  states  that  the 
Santa  Fe  Water  &  Light  Co.  Is  to  develop  the  water 
power  on  .N'ambe  River,  17  miles  north  of  the  town. 
Edgar  L.  Street,  44  Wall  St.,  N.  Y.  City,  N.  Y.,  is 
the  Engr. 

Phoenix,  .liii.  -The  Great  ICastern  Light  &  I'ower 
Co.  is  reported  Incorporated  by  Wm.  A.  McNaughton. 
Julian  Pinto  and  Edwin  B.  Cushmau,  with  principal 
place  of  business  Phoenix;  branch  office,  San  Fran- 
cisco, Cal.;  capital,  $1,000,000;  to  deal  In  mines,  min- 
ing claims,  water  and  electrical  power  plants. 

Palo  Alto.  Cal. — .See  "Water." 

Santa  Cruz,  Cal. — A  press  report  states  that  the 
llller  Co.  contemplates  constructing  an  electric  light 
plant  to  supply  this  city  and  Capltola. 

De  Smet,  S.  D. — See  "Water." 

Denner,  Colo. — Bids  are  wanted  Oct.  14  for  th^ 
erection  and  Installation  of  a  new  electric  lighting 
plant  In  the  engine  room  of  the  Arapahoe  Co.  Court 
House.    Julius  Alchele,  Co.  Clk. 

Ororille,  Cal. — A  press  report  states  that  the  Big 
Bend  Tunnel,  one  of  the  famous  properties'  of  this 
county,  has  been  sold  to  the  Western  Power  Co., 
lately  organized  for  the  purpose  of  generating  the 
water  power  of  the  north  fork  of  the  Feather  River, 
near  Big  Meadows,  In  Plumas  County.  It  Is  under- 
stood that  a  plant  of  50,000  H.  P.  will  be  built,  with 
San  Francisco  as  the  objective  point. 

.Magnolia.  .Irk. — J.  L.  Davis,  Pres.  of  the  Columbia 
Light  it  Power  Co.  writes  that  bids  are  wanted  on 
the  electric  light  plant  of  about  600  to  1,000  lights, 
which  It  Is  proposed  to  Install. 

Welsh,  La.— See  "Water. ' 

Kemp,  Tex. — The  Kemp  Electric  Light  Co.,  of 
Kemp,  has  been  Incorporated;  capital  $3,000.  Incor- 
porators: Roy  R.  Relerson,  P.  H.  Crook  and  Dodge 
Mason. 

ELECTRIC  RAILWAYS. 

Auburn,  Me. — The  State  B.  R.  Comrs.  are  stated  to 
have  received  a  petition  for  the  approval  of  the  ar 
tides  of  association  for  the  Auburn.  Mechanic  Falls 
&  Norway  St.  Ry.  The  proposed  road  is  24  miles  In 
length  and  Is  to  run  from  Auburn  through  Mlnot,  Po- 
land, Mechanic  Falls  and  Oxford  to  Norway.  It  Is 
to  be  run  by  compressed  air  or  electricity  ;  the  capital 
is  placed  at  $700,000.  Directors  :  Fredk.  H.  Wilson, 
Brunswick ;  Frank  E.  Southard,  Bath,  and  others. 

Clarksburg,  Mass. — The  Selectmen  are  stated  to 
have  granted  a  franchise  to  the  Uooslc  Valley  St.  By. 
Co.     W.  T.  Nary,  Mgr.,  North  Adams. 

Boston,  Mass. — The  State  R.  R.  Comrs.  are  stated 
to  have  approved  the  issue  by  the  Old  Colony  St.  Ry. 
Co.  of  additional  capital  stock,  to  the  amount  of  $948,- 
700,  of  which  amount  $446,900  is  to  pay  floating  in- 
debtedness, $301,600  for  additional  rolling  stock  and 
electrical  equipment ;  $116,300  for  additional  power 
plant  equipment,  and  the  balance  for  building  an  ex 
lenslou  In  Quincy  and  the  requisite  car  houses  there. 
C.  F.  Bancroft,  Ch.  Engr.,  Boston. 

The  Comrs.  also  approved  an  increase  of  the  capital 
of  the  Boston  &  Northern  St.  Railway  Co.  to  the 
amount  of  $1,797,300,  for  the  purpose  of  paying  off 
floating  Indebtedness,  Increasing  its  equipment,  and 
also  the  erection  of  power  stations  in  Lowell  and 
Woburn,  car  houses  in  Danvers  and  Lawrence,  and 
certain  extensions  of  its  lines.  E.  C.  Foster.  Mgr., 
Boston. 

West  Springfield,  Mast. — The  Selectmen  are  stated 
to  have  granted  the  Springfield  St.  Ry.  Co.  locations 
for  extending  its  double  tracks  in  Elm  and  Westfield 
Sts.,  Westfield  road  and  Rlverdale  St.  G.  W.  Cook, 
Supt,  Springfield. 

Worcester,  Mass. — The  State  R.  R.  Comrs.  is  stated 
to  have  passed  an  order  approving  an  issue  of  $500,- 
000  bonds  by  the  Worcester  &  Southbrldge  St.  Ry.  Co. 
for  funding  floating  indebtedness,  for  construction  and 
equipment  of  the  road,  and  for  the  acquisition  of  real 
and  personal  property  necessary  for  its  operation.  H. 
W.  Culver,  Ch.  Engr.,  Worcester. 

Pittsfleld,  Mass. — The  State  H.  R.  Comn.  is  stated 
to  have  granted  the  Berkshire  St.  Ry.  Co.  location 
In  Pittsfleld,  Lee  and  Great  Barrlngton.  E.  S.  Breed, 
Supt.,  Pittsfleld. 

Ambler,  Pa. — A  charter  has  been  granted  to  the 
Montgomery  Traction  St.  Ry.  Co.,  with  a  capital  of 
$40,000.  to  construct  an  electric  railway  4  miles  In 
length  in  Royersford  and  Limerick  Townships.  J.  H. 
Johnson  and  L.  S.  Moore,  both  of  Ambler,  are  among 
the  incorporators. 

Avondale,  Pa. — The  Boro.  Council  is  stated  to  have 
granted  a  franchise  to  the  West  Chester  St.  Ry.  Co. 
C.  V.  Mills,  Supt,  West  Chester.  ... 

Little  Vcaiey.  N.  Y. — The  Village  Tnis.  are  stated 
to  have  granted  a  franchise  to  the  Salamanca  &  Little 
Valley  'Troliey  Co. 

Oakland,  Md. — The  Town  Council  is  stated  to  have 
granted  Edw.  A.  Sinceil,  attorney,  represent- 
ing Robt.  A.  Ravenscroft,  Marshall  W.  Wilson  and 
associates,  a  franchise  for  the  building  of  an  electric 
road  through  Oakland,  and  also  for  an  electric  light- 
ing, heating  and  power  plant. 
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BlieaJKih,  X.  J. — The  City  Council  Is  stated  to  have 
Mssed  on  second  reading  an  ordinance  granting  the 
Essex  Cross  Country  St.  Ky.  Co.  permission  to  ruu 
through  the  northwestern  part  of  the  city. 

Zanesrille,  0. — The  Zanesylile  Ry.,  Light  &  Power 
Co.,  of  Zanesvllle,  has  l)een  Incorporated,  with  a  capi- 
tal of  $1,000,000.  by  Geo.  H.  Warrington.  John  Ross, 
Geo.  M.  Finch,  and  others,  all  of  Cincinnati. 

Celina.  O. — The  People's  Rapid  Transit  Electric  Ry. 
Co.,  of  Toledo.  O..  Is  reported  to  have  petitioned  for 
a  right  of  way  and  franchise  for  bulldihg  its  road 
through  Celina.  The  line  will  be  from  150  to  200 
miles  long  and  will  connect  7  county  seats.  It  com 
mences  at  Toledo,  runs  through  Napoleon,  Defiance. 
Paulding,  Van  Wert,  Celina  and  Greenville. 

Lisbon,  O. — The  Pittsburg.  Lisbon  &  Western  R.  R 
Co.,  of  Lisbon,  has  been  Incorporated  with  a  capital 
of  $10,000.  by  R.  W.  Tayler,  Geo.  B.  Uarvey,  and 
others,  to  acquire,  own.  lease  and  operate  a  steam  or 
electric  line  having  Ashtabula  Harbor,  Steubenvllle 
Sslem  and  Marlon  for  terminals. 

Sciotoville,  0. — The  Ohio  Valley  Traction  Co.,  of 
Sciotovllle,  is  reported  to  have  amended  its  charter,  so 
as  to  extend  Its  line  from  Sciotovllle  to  Ironton. 

Cleveland,  O. — The  Ohio  &  Pennsylvania  Traction 
Co.,  of  Cleveland,  has  been  Incorporated  with  a  capi- 
tal of  $10,000,  to  operate  an  electric  railroad  from 
Cleveland,  O.,  to  Sharon,  Pa.  Incorporators :  Frank 
L.  Kranse,  Chas.  L.  Gilbert  and  others. 

Siil]ii;an,  Ind. — The  Town  Bd.  Is  stated  to  have 
granted  a  franchise  to  the  Indianapolis  Southern  Ry 

Jelferaonvillc,  Ind. — The  Southern  Indiana  Inter 
urban  Ry.  Co.  has  been  incorporated,  with  a  capital 
of  $300,000,  to  construct  a  line  through  the  counties 
of  Clark  and  Floyd,  a  distance  of  45  miles.  Incorpo- 
rators :  N.  A.  Street,  0.  K.  Taylor,  M.  L.  Liscomb  and 
others. 

Cretton,  la. — The  Jas,  H.  Collins  Co.,  of  Chicago, 
111.,  is  stated  to  have  secured  the  contract  for  con- 
structinif  and  equipping  the  electric  railway  from 
Creston  to  Wlnterset  for  the  Creston  Light,  Heat  &• 
Power  Co. 

ilt.  Ayer,  la. — The  Des  Moines.  Mt.  Ayr  &  Southern 
Electric  Ry.  Co.  has  been  incorporated,  with  a  capital 
of  $000,000.  to  construct  an  electric  railway  from 
Creston  to  .Mount  Ayr.  Incorporators  :  F.  E.  Sheldon 
and  J.  F.  Wall,  of  Mt.  Ayr ;  Lyman  Waterman,  ol' 
Omaha,  Xeb.,  and  others. 

Capri  Girardeau,  Mo. — The  Cape  Girardeau  &  Jack 
son  Ry.  Co.  is  reported  organized  here  by  local  and  St. 
Louis  capitalists,  to  take  over  the  present  street  rail- 
road company  here  and  extend  the  line  to  Jackson. 
It  also  will  have  the  contract  for  lighting  the  city. 
The  whole  length  of  the  line  will  be  about  18  miles. 

t'letelond,  Tenn. — A.  A.  Campbell,  of  Ducktown  :  J. 
H.  Hardwlck,  of  Cleveland:  C.  B.  James,  of  Chatta- 
nooga, and  others,  have  applied  for  a  charter  to  con- 
struct an  electric  railway  from  Cleveland  to  Duck- 
town,  by  way  of  Bristol,  a  distance  of  about  46  miles. 

Scranton.  MUs. — L.  S.  Anderson  is  reported  to  have 
petitioned  for  a  franchise  for  an  electric  railway  from 
M038  Point  to  Pascagoula. 

Ft.  Worth.  Tex. — The  Xorthem  Texas  Traction  Co. 
is  reported  to  be  considering  the  matter  of  extending 
its  joresent  South  Side  line  to  a  point  further  south. 
S.  Horn,  Ch.  Engr.,  Ft.  Worth. 

Phoenix.  Ariz. — It  is  reported  that  the  Phoenix  Ry. 
Co.  will  at  an  early  date  begin  construction  of  a 
power  house  at  the  falls  on  the  Arizona  Canal.  B.  N. 
Pratt,  Supt.,  Phoenix. 

Fresno.  Cal. — The  Fresno  Inter-Mountain  Ry.  Co. 
has  been  incorporated  with  a  capital  of  $500,000,  by 
8.  N.  Griffith,  L.  L.  Gray,  and  others  to  construct  an 
electric  railway  from  eastern  terminus  of  the  Fresno 
City  R.  R.,  6  miles  east  of  town,  to  Clovia  and  Let- 
cher postofflec, 

Santa  Ana.  Cal. — W.  S.  Collins,  Pres.  of  the  New- 
port Beach  Co.  is  reported  to  be  securing  the  right  of 
way  from  Santa  Ana  to  Newport  Beach  for  an  elec- 
tric railway. 

San  Jose,  Cal. — The  Saratoga  &  San  Jose  Electric 
Ey.  Co.  is  stated  to  have  secured  all  franchises  and 
rights  of  way,  the  surveys  are  also  nearly  completed 
and  work  on  the  construction  will  soon  begin.  Jas. 
W.  Rea,  Pres.;  F.  S.  Granger,  Mgr. 

RAILROADS. 

Whippany,  X.  J. — The  Whippany  &  Passaic  River 
E.  E.  Co.  has  been  Incorporated,  with  a  capital  of 
$375,000,  to  build  a  railroad  seven  miles  long  from 
whippany  to  Essex  Falls,  N.  J.  Incorporators:  Edw. 
H.  Shepard,  Brooklyn,  N.  Y. ;  Herman  Behr,  Morris- 
town;  Richard  W.  McEwan.  of  Whippany,  and  others. 

Buffalo,  X.  Y. — Grade  crossing  bonds  amounting  to 
1121,411  have  been  sold  by  the  Cflty    Compt. 

Jllueridge,  Oa. — A  charter  has  been  granted  to  the 
Tennessee,  Ge;orgla  &  South  Carolina  R.  R.  Co.  to 
construct  and  operate  a  line  from  Blueridge,  Ga.,  to 
Charleston,  Tenn.,  a  distance  of  200  miles.  Merrill 
Skinner.  Blueridge;  J.  A.  Butt,  Blalrsville;  W.  D. 
Smith,  Morgantown,  are  among  the  Incorporators. 

Portsmouth.  O.— The  Norfolk  &  Western  li.  R.  Co. 
has  appropriated  about  $519,000  for  the  construction 
of  terminal  facilities,  round  bouse,  shops,  offices  and 
tracks  at  this  city.  J.  B.  Conners,  Div.  Supt.,  Ports- 
mouth. 

Mitchell,  Ind. — The  Mitchell.  West  Baden.  French 
Lick  &  Jasper  R.  R.  Co.  has  been  Incorporated  with 
a  capital  of  $100,000,  to  construct  a  line  from  Mitchell 
through  the  counties  of  Lawrence,  Orange  and  Dubois 
to  Jasper,  a  distance  of  42  miles.  Incorporators: 
Sam'l  A.  Reavls,  of  Princeton,  Ind.:  G.  W.  Clawson, 
of  St.  Ix)ul8,  Mo.,  and  others. 

Des  Moines,  /a.— The  Chicago.  Burlington  &  Quincv 
R.  B.  Co.  Is  reported  to  be  surveying  for  a  line  from 
Des  Moines  to  S'oux  City.  W.  L.  Breckenrldge,  Ch. 
Engr.,  Chicago,  lU. 

Dnris  Junction,  III. — The  Rochellc  &  Southern  Rv. 
Co.  has  been  Incorporated,  with  a  capital  of  $100,000. 
to  construct  a  railroad  from  Davis  Junction  to  Mc- 
Nab,  through  Rochellt,  Amboy,  Mendota  and  Peru. 
Principal  office  to  be  In  Chicago.  L.  Carton  and  W,  It, 
Morrison,  of  Chicago,  are  among  the  directors. 


Birmingham,  Ala. — It  Is  reported  that  the  Louis- 
ville &  Nashville  R.  R.  Co.  is  preparing  to  build  a 
branch  27  miles  in  length  from  «  point  on  the  main 
line  7  miles  north  of  Birmingham.  Ala.,  to  Coalburg. 
Mary  Leo,  and  other  mining  camps.  The  cost  of  the 
branch  will  be  about  $750,000.  The  survey  has  been 
practically  completed.  R.  Montfort,  Ch.  Engr.,  Louis- 
ville, Ky. 

Sa»  .intonio,  Tex. — Locating  Engr.  Walters,  of  the 
Mexican  Central,  with  a  party.  Is  reported  to  be  about 
to  start  out  from  San  Antonio,  locating  a  line  for  that 
road  from  this  city  to  Rio  Graudo.  Lewis  Kingman, 
Ch.  Engr.,  City  of  Mexico,  Mex. 

Chattunooiia,  Tenn. — Local  press  reports  state  that 
the  Nashville,  Chattanooga  &  St.  Louts  Ry.  Co.  Is 
considering  the  proposition  of  building  a  belt  railway 
around  and  through  Chattanooga.  Hunter  McDonald, 
Ch.  Engr.,  Nashville. 

Itinton.  Ark. — The  Directors  of  the  I'inc  Bluft  & 
Western  Ry.  Co.  are  stated  to  have  decided  to  extend 
the  line  to  Benton.  W.  T.  Radford,  Ch.  Engr.,  Pine 
Bluff. 

Granger.  Tex. — It  is  stated  that  the  Missouri.  Kan 
sas  &  Texas  Ry.  Co.  is  to  construct  a  line  from 
Granger,  via  Georgetown  to  Austin,  a  distance  of 
about  40  miles.    J.  W.  Petheram,  Ch.  Engr.,  Dallas. 

Itaton.  X.  M. — TUos.  H.  lliii-lan.  of  St.  Louis,  Mo, 
and  Jeremiah  Leahy  and  Chris.  Blackwell  of  Raton, 
are  stated  to  have  Incorporated  the  New  Mexico  & 
Pacific  R.  R.  Co.  to  construct  a  line  from  Raton  to 
the  Pacific  coast,  following  the  ;i7th  parallel.  Work 
has  already  begun  on  the  road  from  Raton  to  Eliza- 
bethtowu,  80  miles,  and  surveyors  are  now  In  the  field 
for  the  extension  of  the  road. 

ttan  Francisco.  Cal. — The  Bd.  of  Pub.  Wks.  has  ap 
proved  and  forwarded  to  the  Superv.  the  report  of 
City  Engr.  C.  E.  Grunsky  on  the  application  of  the 
Southern  Pacific  R.  R.  Co.,  for  a  franchise  for  its 
Bay  Coast  Road.  Among  the  numerous  bridges  con- 
templated in  connection  with  this  Improvement  is  one 
4.000  ft.  long  from  Brannon  to  Kentucky  street.  Wm. 
Hood,  Ch.  Engr..  San  Francisco. 

Xehranka  City.  Xeb. — The  Nebraska  City  &  North 
western  R.  R.  Co.  is  reported  incorporated,  with  a 
capital  of  $25,000,  to  construct  a  railroad  in  Otoe  and 
Cass  Counties.  W.  A.  Wilson,  John  W.  Steinhart  and 
Logan  Enyart  are  among  the  incorporators. 

Oakland.  (■«(.  -TIios.  B.  Russell,  of  San  Leandio.  is 
reported  to  have  taken  charge  of  the  surveying  party 
in  the  field  for  the  San  Francisco  Terminal  &  Ferry 
('o.,  which  has  applied  for  a  steam  railroad  franchise 
through  Oakland  to  the  water  front. 

Toronto,  Out. — A.  R.  MacDonell  is  stated  to  have 
secured  the  contract  for  constructing  110  miles  of  rail- 
road for  the  Temiskaming  &  Northern  Ontario  Ry. 
Co.  (Ontario  Government  Ry.).  P.  E.  Ryan,  Seo'y- 
Treas. 

PUBLIC  BUILDINGS. 

Medfivld.  Musg. — Bids  are  wanted  Oct.  10  for  the 
erection  of  a  building  for  the  Medfleld  Insane  Hospi- 
tal. Park  &  Kendall,  8  Beacon  St.,  Boston,  are  the 
architects. 

Raybrook,  X.  Y. — Contracts  for  erecting  the  State 
Tuberculosis  Hospital  have  been  awarded  as  follows : 
building  to  E.  H.  Dennlston  &  Co..  Syracuse  ;  heating. 
H.  C.  Petersen  &  Co.,  Utica.  and  plumbing,  Dean  & 
Havens,  Olean  ;  total  cost  about  ,|60,000. 

Pittsburp.  Pa. — Bids  are  wanted  Oct.  20  for  erect- 
ing shelter  houses  and  houses  of  public  comfort  In 
Shenley  and  Highland  Parks.  J.  Guy  McCandless, 
Dir.  Dept.  Pub.  Wks, 

Munhall,  Pa. — Bids  will  be  received  by  Rieger  & 
Currier,  Archts.,  310  Smith  Block,  Pittsburg,  until 
Oct.  21,  for  erecting  a  municipal  building  to  cost 
about  $30,000;  also  for  erecting  an  engine  house.  W. 
W.  Mechling,  Pres.  Boro  Council. 

Xew  York,  X.  Y. — Bids  are  wanted  Oct.  21  for  the 
completion  of  the  heating  and  ventilating,  and  the 
providing  of  Judges'  chambers  and  toilet  rooms  and 
the  completion  of  existing  toilet  rooms  of  the  Crim- 
inal Court  Bldg.  Amount  of  security,  $15,000.  Jacob 
A.  Cantor,  Boro  Pres. 

Jersey  City,  X.  J. — The  ISd.  of  Finance  is  stated  to 
have  passed  a  resolution  providing  for  an  issue  of 
$50,000  bonds  tor  the  proposed  free  bath  house. 

Bids  will  be  received  by  the  Bd.  of  Chosen  Free- 
holders until  Oct.  20  for  $54,000  Co.  Lunatic  Asylum 
bonds.     John  P.  Egan,  Clk. 

Xew  York,  X.  Y. — Bids  are  wanted  Oct.  15  for  all 
materials  and  labor  required  to  complete  the  altera- 
tions, additions  and  repairs  to  the  Dept.  Bldg.  at  55th 
St.  and  6th  Ave.  Bids  are  also  wanted  at  the  same 
time  for  labor  and  materials  necessary  to  complete 
alterations,  additions  and  repairs  to  the  buildings  at 
the  Riverside  Hospital,  North  Brother  Island.  Ernst 
J.  Lederle,  Ph.  D.,  Pres.,  Dept.  of  Health. 

Plans  have  been  filed  for  a  new  hospital  and  dor- 
mitory to  be  erected  on  165th  St.,  near  Boulevard 
Lafayette,  by  the  New  York  Institution  for  the  In- 
struction of  the  Deaf  and  Dumb,  on  ground  adjacent 
to  its  present  buildings.  The  new  structure  will  be 
84x154  ft.,  and  will  cost  $100,000.  Architect,  Henri 
Fouchaux,  Bway,  cor.  W.  162d  St. 

Bids  are  wanted  Oct.  14  for  general  repairs  and 
renewals  required  for  6  hydraulic  passenger  elevators 
in  the  Criminal  Court  Bldg.,  Borough  of  Manhattan. 
Jacob  A.  Cantor,  Boro  Pres. 

Bids  were  opened  Oct  7  by  Jacob  A.  Cantor,  Pres., 
Manhattan  Boro,  for  repairs  and  alterations  to  inter- 
ior of  City  Hall,  Manhattan,  as  follows:  N.  W.  Ryan, 
106  E.  23d  St.,  $20,863;  John  R.  Sheehan  &  Co., 
$.33,400;  Robt.  R.  Pox,  $38,600,  and  Pat'k  Sullivan, 
$45,760. 

Bids  were  opened  Oct  7  by  Jacob  A.  Cantor,  Pres. 
Manhattan  Boro,  for  general  repairs  and  alterations 
to  hot  blast  and  steam  heating,  plumbing  and  gas  fit- 
ting and  electric  wiring  in  the  N.  Y.  City  Hall,  as 
follows:  E.  Rutzler.  $16..500:  United  Htg.  Co..  $18,- 
973;  Blake  &  Williams,  $2.'!,488,  and  Walker  &  Cham- 
bers, 50  B.  20th  St.,  $15,900. 

Plans  have  been  filed  tor  the  Broadway  Tabernacle, 
to  be  erected  on  Bway  and  56th  St.,  to  cost  about 
$.380,000.  Architects,  Barney  &  Chapman,  44  W. 
34th  St. 

PIds  will  he  rocelved  Oct.  21  by  John  W.  Brannan, 
Pres.  of  Bd.  of  Trus.,  for  erecting  a  dormitory  In  the 
Medical  College  Bldg.,  on  Bellevue  Hospital  grounds 


Brooklyn,  X.  Y. — Bids  will  be  received  by  J.  I'.dv,- 
Swanstrom,  Boro  Pres.,  until  Oct.  22,  for  furnishing 
material  and  erecting  au  interior  public  bath  building. 

(  tioa,  X.  Y. — Bids  will  be  received  by  the  State 
Com.  in  Lunacy,  Capital,  Albany,  until  Oct.  18,  for 
rewiring  and  fixtures  at  the  Utica  State  Hospital  as 
advertised  in  The  Kngineering  Record. 

Xcw  York,  X.  Y. — Bids  were  opened  Oct.  7  by  Jacob 
A.  Cantor,  Pres.  .Manhattan  Boro..  for  the  erection  ol' 
public  baths,  as  follows  :  A.  at  243  to  247  E.  lOUth 
St.  ;  B,  at  133  to  135i/>  Allen  St.  ;  C,  at  347  and  340 
W.  41st  St.  : 

Bidders.  ABC 

Alfred  Nugent  &  Son.  .  .$125,000         

Alfred    Beinhauer 124,383     $104,822     $106,816 

Louis  Wechsler 128,000       112,000        116.000 

Thos.  B.   Leahy 127.895        109.321        111.289 

Thos.  Cockerill  &  Son.  .  .    118.900  97.000       103,.jO0 

Walter  Reid  &  Co 118,000         99.500       104.7.30 

P.  J.  Carlln  &  Co 119,000       104,000       108,O..O 

Kelly   &   Kelley 102,770        116,930 

Murphy    Bros.,    489    5th 

Ave 108,630  91,528         91,528 

P.  Gallagher 103,543 

New  Bids  are  wanted  Oct.  21  for  the  public  bath 
building  at   347-340  W.   41st  St. 

llryan,  O. — Deputy  Co.  And.  W.  H.  Buehrer  writes 
that  all  bids  received  Oct.  3,  for  a  hot  water  heating 
plant  for  the  Court  House,  have  been  rejected  as  too 
high. 

Anderson,  Ind. — The  following  bids  are  stated  to 
have  been  received  for  the  erection  of  the  Carnegie 
Library:  Herbert  C.  Wright  &  Co.,  Anderson,  $61,- 
673;  Wm.  H.  Maxwell,  Elkhart,  $57,672;  Pulse  &  Por- 
ter, Greensburg,  .$56,611,  and  Thompson  &  Milis- 
paugh,  Anderson,  $52,863. 

Granite,  III. — G.  W.  Nledrlnghaus  is  reported 
to  be  organizing  a  company  to  erect  a  $50,000  hospital. 

Marinette,  Wis. — Bids  will  be  received  by  the  Bd 
of  Pub.  Wks.  until  Oct.  16  for  erectiiig  an  armory,  in- 
cluding a  council  chamber  and  an  office  for  the  City 
Clk.    D.  J.  Madigan,  Clk.  of  Bd. 

La  Crosse,  Wis. — Bids  are  wanted  Oct.  29  for  erect- 
ing a  Court  House,  to  cost  about  $135,000.  Schick  & 
Roth,  of  La  Crosse,  are  the  Archts.  J.  K.  Johnson, 
Co.  Clk. 

St.  Ignace.  Mich. — The  Congregational  Society  is 
stated  to  have  decided  to  erect  a  $45,000  edifice. 

.{nadarko,  OkUi.  Ter. — Co.  Surveyor  Chas.  H.  Jones 
writes  that  the  contract  for  ceil  work  oa  the  jail  has 
been  let  to  the  Champion  Iron  Co.,  of  Kenton,  O.,  for 
$4,175. 

.St.  Louis.  Mo. — Bids  are  wanted  Oct.  24  tor  plumb- 
ing the  Isolation  Bldg.,  East  and  West  Octagon 
Bldgs.,  Surgical  Bldg.,  Power  House  and  Laundry 
and  Kitchen  Bldg.,  for  constructing  boiler  plant  and 
tor  constructing  elevators  for  the  new  City  Hospital. 
Hiram  Phillips,  Pres.  Bd.  of  Pub.  Improv. 

Manhattan,  Kan. — City  Clk.  H.  W.  Hungerford 
writes  that  on  Aug.  12  it  was  voted  to  issue  $15,000 
bonds  for  a  City  Hall. 

Grand  Forks.  X.  D. — Bailes  &.  Perkins,  314  Alpha 
Ave.,  is  stated  to  have  secured  the  contract  for  erect- 
ing the  Carnegie  Library,  for  $18,970. 

Moose  Jaw,  X.  W.  Ter. — Bids  will  be  received  by 
Fred.  Gellnas,  Secy.  Dept.  of  Pub.  Wks..  Ottawa,  Ont., 
until  Oct.  16,  for  a  hot  water  heating  system  at 
Court  House,  Moose  Jaw. 

BUSINESS    BUILDINGS. 

Portland.  Me. — Spier  &  Rohns,  Chamber  of  Com- 
merce Bldg..  Detroit.  Mich.,  are  stated  to  be  prepar- 
ing plans  for  a  $70,000  depot  for  the  Grand  Trunk 
Ry.  Co. 

Holyoke,  Mass. — The  Harmonins  German  Aid  So- 
ciety, of  Holyoke,  Is  about  to  erect  a  $70,000  building 
on  Park  and  Adam  Sts.,  size  120x140  ft,  4  stories, 
buff  brick,  with  limestone  trimmings,  elevator,  etc. 
Architects.  G.  P.   B.  Alderman  &  Co..  380  High  St. 

Fitahhurg.  Mass. — A  $15,000  brick  business  block 
Is  to  be  built  on  Putnam  St.  Owners,  the  J.  Cash- 
ing Estate. 

Boston,  Mass. — Plans  are  being  prepared  for  an  11- 
storv  steel-frame  fireproof  office  building  at  18-24  Milk 
St.,  00x80  ft.,  (or  the  Penn.  Mutual  Life  Insurance 
Co.,  of  Philadelphia,  the  building  to  be  completed  by 
Jan.  1,  1904. 

Plans  have  been  filed  by  M.  D.  Safford,  Archt.,  274 
A  St.,  for  a  3-story  brick  building,  40x100  ft.,  for 
light  storage  for  the  Boston  Wharf  Co.,  to  be  located 
at  320  A   St.,    So.    Boston. 

Plans  have  also  been  filed  for  a  1%-story  brick  build- 
ing to  be  used  as  a  Telephone  Exchange  by  the  New 
England  Telephone  &  Telegraph  Co.,  to  be  located  on 
Seavern's  Ave.      Estimated  cost,  $12,000. 

Manchester,  X.  II. — Chickering  &  O'Connell,  1037 
Elm  St.,  have  prepared  plans  tor  a  brick  engine  house 
for  thfs  city ;  bids  for  construction  are  about  to  be 
received. 

Lancaster,  Pa. — C.  Elmer  Urban,  Trust  Bldg.,  is  the 
architect  for  a  $25,000  5-story  brick  manutacturing 
building  for  Follmer,  Clogg  &  Co.,  of  this  city. 

Pittsburg,  Pa. — The  Pennsylvania  R.  R.  Co.  is  re- 
ported to  be  having  plans  prepared  by  D.  H.  Burn- 
ham  &  Co.,  Rookery  Bldg.,  Chicago.  III.,  for  a  depot 
for  Pittsburg,  which,  together  with  other  improve- 
ments, wlU  cost  $2,000,000.  W.  H.  Brown,  Ch.  Engr., 
l-hilade'.phia. 

Ihiladclpliia.  Pa. — John  Fraser  &  Son.  413  Walnut 
St..  are  stated  to  have  completed  plans  for  a  12-story 
store  and  office  building  and  two  8-story  store  and 
office  buildings,  to  be  erected  in  the  business  section 
of  the  city.  Location  or  owners'  names  not  given 
out  yet. 

Washington.  D.  C— Fredk.  B.  Pyle.  1003  F  St.  n. 
w.,  is  stated  to  have  completed  plans  for  a  store  and 
apartment  house  to  be  erected  on  N.  Capitol  St.  and 
Florida   Ave.,   for  Dr.   J.  D.  Coblentz. 

Local  press  reports  state  that  certain  architects 
have  been  invited  to  submit  plans  in  competition  until 
r>ec.  30  for  a  Masonic  temple,  to  be  erected  on  New 
York  Ave.,  13th  and  H  Sts.  n.  w..  to  cost  about  $250,- 
000.  Thos.  P.  Morgan.  Chmn.  Bldg.  Com.  of  Masonic 
■Temole  Assoc, 
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Kitlanning,  Pa. — It  Is  stated  that  plans  are  being 
prepared  for  a  $40,000  theater  to  be  erected  on  Mc 
Kain  St.  Jas.  McCullough,  Jr.,  of  Klttannlng,  is  re 
ported  interested. 

Brooklyn.  N.  Y. — Huberty  &  Hudwell,  220  S.  8th 
St.,  are  slated  to  have  completed  plans  for  a  6-story 
office  building  to  be  erected  on  Fulton  St.  and  Red 
Hook  Lane,  to  be  known  as  the  Nassau  Bldg.  Owner, 
David  Michel. 

Asheville,  N.  C. — The  Asheville  Office  Building  Co., 
of  Asheville,  has  been  Incorporated,  with  a  capital  of 
$100,000,  to  erect  an  office  building. 

Richmond,  Va. — M.  J.  Dimmock,  State  Bank   Bide. 
is  preparing  plans  for  a  $50,000  hotel,  to  be  built  by 
>John  Tyler,  of  Richmond. 

The  Richmond  Realty  Development  Co.,  Leon  L. 
Strauss,  of  Richmond,  Pres.,  and  J.  D.  Lecky,  of 
Richmond,  Secy,  and  Treas..  will  erect  9  stores  on 
Main  St.  and  4  residences  on  .Tth  St.,  to  cost  in  all 
$100,000.  Carl  Ruehrmund,  918  E.  Main  St.,  Archt.  ; 
L.  C.  Jenkins,  Richmond,  Contractor. 

Norfolk,  Va. — It  is  stated  that  Arthur  G.  Glasgow, 
of  London,  England,  has  employed  John  K.  Peebles, 
of  Norfolk,  to  prepare  plans  for  a  $50,000  office  build- 
ing to  be  erected  in  Norfolk. 

Cleveland,  O. — The  Broadway  Warehouse  Co.,  com- 
posed of  Benj.  Rose.  M.  W.  Klngsley,  and  others,  is 
reported  organized  with  a  capital  of  $100,000,  to  erect 
a  warehouse  and  cold  and  dry  storage  producing  estab- 
lishments on  Bway. 

C.  W.  Ilopkinson,  50  Euclid  Ave.,  Is  stated  to  be 
preparing  plans  for  a  store  and  apartment  building  to 
be  erected  on  Euclid  Ave.  and  Doan  St.  tor  Mrs. 
Louisa  Southworth,  to  cost  about  $100,000. 

Durand,  Mich. — Spier  &  Rohns,  Chamber  of  Com- 
merce Bldg.,  Detroit,  are  stated  to  be  preparing  plans 
for  a  depot  to  be  erected  In  Durand  for  the  Grand 
Trunk  and  Ann  Arbor  Railroads. 

Houghton,  Mich. — C.  A.  Pearce,  of  Hancock,  is 
stated  to  have  prepared  plans  for  a  business  building 
to  be  erected  on  Sheldon  St.  for  Stephen  Karkeet,  of 
Houghton. 

H.  T.  Liebert,  of  Hancock,  Is  stated  to  have  pre- 
pared plans  for  a  business  block  to  be  erected  on  Shel- 
don St.  for  J.  R.  and  T.  S.  Dee,  to  cost  $40,000. 

Cincinnati,  O. — -Warner  &  Adklna,  77  Mitchell  Bldg., 
are  stated  to  be  preparing  plans  for  a  building  for  the 
Brighton  German  Bank,  to  be  erected  on  Harrison 
and  Coleraln  Aves.,   to  cost  $40,000. 

Memphis,  Tenn. — It  Is  stated  that  the  Nashville. 
Chattanooga  &  St.  Louis  R.  R.  Co.  will  erect  a  freight 
depot  here,  to  cost  about  $20,000  W.  J.  Hill,  of  Pa- 
ducah,  Ky.,  is  Supt.  of  Memphis  Dlv. 

80.  McAleater,  Ind.  Ter. — It  is  stated  that  the  Mis- 
souri, Kansas  &  Texas  Ry.  Co.,  is  to  erect  a  brick 
depot  here,  to  cost  about  $40,000.  S.  B.  Fisher,  Ch. 
Eng..   St.  Louis,  Mo. 

Kansas  City.  Mo. — E.  C.  Nichols  is  the  architect 
for  a  $65,000  brick  cold  storage  plant  to  be  erected  for 
the  Kansas  City  Ice  &  Cold  Storage  Co.,  at  8th  and 
Hickory  Sts. 

Durango,  Mex. — Depew  &  Co.,  of  Durango,  are  erect- 
ing the  3-story  bank  and  office  building  for  the  Bank 
of  Durango.  Inside  work  not  let.  Alfred  Giles,  of 
Monterey,  Mex.,  and  San  Antonio,  Tex.,  Archt.  Cost 
about  $200,000. 

DWELLINGS. 

Pittsburg,  Pa. — Local  press  reports  state  that  Sid 
ney  F.  Heckert,  341  6th'  Ave.,  Is  preparing  plans  for 
an  apartment  house  to  be  erected  by  a  syndicate  at 
Bellefleld,  to  cost  about  $600,000. 

Bryn  Maicr,  Pa. — Cope  &  Stewardson,  320  Walnut 
St.,  Philadelphia,  are  stated  to  be  preparing  plans 
for  a  country  residence  at  Bryn  Mawr  for  Francis  L. 
Potts,  to  cost  about  $70,000.  The  plans  provide  loi- 
a  stone  fireproof  building,  hard  wood  Interiors,  open 
fire  places,  electric  lighting,  tile  and  mosaic  work  and 
all  other  modem  conveniences. 

Washington,  D.  C. — Leon  E.  Dessez,  1421  P  St. 
n.  w..  Is  stated  to  have  prepared  plans  for  a  4-story 
brick  and  stone  apartment  house,  to  be  erected  on  1 
and  12th  Sts.,  to  cost  about  $35,000. 

Chicago,  III. — It  is  stated  that  C.  A.  Koeffler,  Jr.. 
and  H.  Baumgartner  will  erect  a  4-story  flat  of  20 
apartments  on  Knapp  and  Jefferson  Sts.,  to  cost  about 
$55,000. 

Spokane,  Wash. — L.  L.  Rand,  518  Hookery  Bldg., 
has  prepared  plana  for  a  2-story  apartment  building, 
to  be  of  .brick  and  terra  cotta,  with  plumbing  and 
heating.     Cost,   $10,000.     Owner,   C.  G.   Hubbard. 

SCHOOLS. 

Oreenfteld,  Mass. — The  School  Com.  Is  reported  to 
be  considering  the  question  of  erecting  a  high  school, 
at  a  cost  of  about  $60,000. 

Bath,  Me.  —Bids  are  wanted  Oct.  18  for  erecting 
a  high  school.  Architect,  W.  R.  Miller,  Lewlston.  Ad- 
dress J.  C.  Rogers,  Bath. 

Brooklyn,  N.  T. — The  lowest  bid  received  Oct.  3 
by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.,  New  York 
City,  for  heating  apparatus  and  electric  lighting  plant 
for  Manual  Training  High  School  Annex  was  from  the 
United  Heating  Co.,  366  W.  Bway.,  N.  Y.  City,  at 
$3,561. 

The  lowest  bid  received  at  the  same  time  for  sani- 
tary work  at  School  139,  Boro  of  Brooklyn,  was  from 
Jas.  Harley,  288  Flatbush  Ave.,  at  $7,840. 

Bids  will  be  received  Oct.  22  by  C.  B.  J.  Snyder, 
Supt.  of  School  Bldgs.,  N.  Y.  City,  for  Installing  ven- 
tilating and  heating  apparatus  In  School  No.  139. 

South  Orange,  y.  J. — Bids  are  wanted  Oct.  20  for 
erecting  the  South  Orange  and  Maplewood  school 
houses.  Chas.  Granville  Jones,  Archt.,  280  Bway,  N. 
Y.  City,  N.  Y. ;  Wm.  H.  Kemp,  Chmn.  Com.  on  Bldgs. 

New  York,  N.  Y. — Bids  will  be  received  bv  C.  B.  J. 
Snyder,  Supt.  of  School  Bldgs.,  until  Oct.  22,  for  in- 
Btalllng  ventilating  and  beating  apparatus  in  School 
161. 

Allegheny,  Pa. — The  High  School  Com.  of  the  Bd. 
of  Controllers  of  Allegheny  Is  stated  to  have  recom- 
mended the  Issue  of  $125,000  bonds  for  the  erection 
of  an  annex  to  the  High  School. 


Braddock.  Po.— The  American  Htg.  &  Ventilating 
Co.,  of  Pittsburg,  Is  stated  to  have  secured  the  con- 
tract for  the  ventilating  and  heating  apparatus  for 
the  1st  Ward  School,  for  $12,000. 

Baldwin  Township.  Pa. — Bids  are  wanted  Oct.  16 
for  the  erection  of  a  school.  Edw.  J.  Carlisle  &  Co., 
901   Westlnghouse  Bldg.,  Pittsburg,  are  the  architects. 

Athens,  O. — Bids  are  wanted  Oct.  17  for  furnishing 
material  and  erecting  the  main,  or  central,  portion  of 
a  -Normal  School,  on  site  designated  at  the  Ohio  Uni- 
versity. Archt.,  Frank  L.  Packard,  N.ew  llayden 
P.ldg.,  Columi)us ;  L.  M.  Jewett,  Secy.  Bd.  of  Trus., 
Ohio   Univ. 

Itivc  Lake,  Wis.  —  Bids  are  wanted  Nov.  1  for  erect- 
ing a  school  in  DIst.  No.  3.     L.  M.  Kuntson,  Clk. 

Ilclrny.  Mich.-  Bids  are  wanted  Oct.  21  for  erect 
Ing  a  15-room  brick  school  on  Beaumont  Ave.  Mal- 
comsoii  &  Higglnbotham,  Archts.,  53  Moffat  Bldg., 
Detroit.     Hugh  Cary,  M.  D.,  Sec'y  Bd.  of  Edue. 

IloUenville.  Ind.  'Per. — At  a  recent  election  It  was 
voted  to  construct  a  $10,000  school. 

Ardniorc.  Ind.  7'rr.  School  bonds  to  the  amount 
of  $25,000  are  reported  to  have  been  voted  at  the 
recent  special  election. 

STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

Burlington,  N.  J. — The  Burlington  Garbage  Reduc- 
tion Co.  has  been  Incorporated,  with  a  capital  of 
$60,000.  to  dispose  of  garbage.  Incorporators:  Pres- 
cott  W.  Mills,  Albert  J.  Burchatt  and  James  H. 
Birch,  Jr.     Principal  office  3:«  High  St. 

New  York,  N.  Y. — Bids  are  wanted  Oct.  17  for  fur- 
nishing all  labor  au-l  material  required  for  the  re- 
n'oval  of  snow  and  ice  of  the  Boro.  of  .Manhattan, 
until  Apr.  15,  1903.  John  Mc(J.  Woodbury.  Comr.  oC 
Street  Cleaning. 

Heading.  Pa. — The  contract  for  the  collection  and 
disposal  of  the  garbage  and  offal  of  the  city  has  been 
awarded  by  the  Councils  to  Chas.  C.  Fisher,  of  Read- 
ing, at  $2.24  per  ton  for  a  period  of  5  years,  begin- 
ning with  the  next  fiscal  year.  For  bids  oi)ened  Aug 
25  see  The  Engineering  Recttrd  of  Sept.    0. 

Ncirark,  N.  J. — Bids  will  be  received  hy  the  Com.  of 
I'ub.  Markets  of  tlie  Common  Council  until  Oct.  13  foi- 
the  removal  of  garbage  and  waste  matter  which  may 
accumulate  In  and  about  the-  grounds  of  the  Centr" 
Market  and  streets  adjoining ;  also  for  the  removal 
of  snow  and  ice  which  may  accumulate  on  the  grounds, 
loots  and  sheds  of  the  buildings,  for  a  period  of  1 
year.     Wm.  R.  Swan,  Clk. 

Vtica,  N.  Y. — The  Common  Council  on  Oct.  3  re- 
ceived two  bids  for  the  street  sweeping  contract,  and 
it  accepted  the  bid  of  Harry  W.  Roberts  for  a  periot^ 
of  3  years  at  prices  which  aggregate  $33,264  per  year 

Evansville,  Ind. — W.  PJdw.  Clarke.  Clk.  Bd.  of  Pub. 
Wks.,  writes  that  the  contract  for  sweeping  and 
cleaning  certain  streets  for  one  year,  has  been  award- 
ed to  M.  S.  Gumberts,  of  Evansville,  at  18c.  per 
10,000  ft. 

Topeka,  Kan. — Local  press  reports  state  that  Louis 
Schneider,  representing  the  U.  S.  Garbage  Reduction 
Co.,  has  ottered  to  construct  a  $40,000  garbage  dis- 
posal plant  in  this  city,  if  granted  a  franchise  by  the 
Council. 

GOVERNMENT  WORK. 

Boston.  Mass. — Bids  are  wanted  Oct.  24  for  con- 
structing an  addition  to  the  wharf  at  Ft.  Strong,  L. 
I.,  Boston  Harbor.      A.  M.  Palmer,   Depot  Q.  M. 

Portsmouth.  N.  H. — Bids  will  be  received  at  the  of- 
fice of  the  Bureau  of  Supplies  and  Accounts.  Navy 
Dept..  Washington,  until  Oct.  21.  for  furnishing  n 
quantity  of  cement,  sand,  expanded  metal  and  steel 
material  at  the  Navy  Yard,  Portsmouth. 

Tompkinsrille.  N.  Y. — Bids  are  wanted  Oct.  17  for 
furnishing  rip-rap  stone  at  the  following  stations:  600 
tons  at  Cedar  Island  light  station.  Gardiner's  Bay: 
aoO  tons  at  Greenport  Harbor  Beacon;  600  tons  at 
Romer  Shoal  light  station,  Lower  Bay,  N.  Y.;  400 
tons  at  Pilnt  Comfort  light  station  N.  Y.,  Lower  Bay. 
N.  J.,  and  500  tons  at  Stuyvesant  light  station,  Hud- 
son River.  Bids  are  also  wanted  Oct.  24  for  rebuild 
ing  kitchen  and  repairs  to  dwelling  at  New  Dorp  light 
station,  S.  I.  Wm.  T.  Rossell,  Corps  of  Engrs.,  U.  S. 
A..   Light  House  Engr. 

New  York.  N.  Y. — The  contract  for  building  a  rip- 
rap  breakwater  at  Sag  Harbor,  N.  Y.  (bids  opened 
Oct.  6  by  Col.  S.  M.  Mansfield.  Corps  of  Engrs..  U.  S. 
A.)  has  been  awarded  to  Peter  Lyman,  84  Walworth 
St..  Brooklyn,  at  $1.37  per  cu.  yd.  In  place;  total 
$9,000. 

Philailelphia,  Pa. — Bids  are  wanted  at  the  Bureau 
of  Yards  &  Docks.  Navy  Dept..  Washington,  D.  C, 
until  Nov.  1.  for  constructing  a  brick  and  steel  ex- 
tension to  building  No.  14,  angle  smithery,  at  Leagne 
Island  Navy  Yard.  Pa.  Available  appropriation 
$12,500.    Mordecai  T.  Endleott,  Ch.  of  Bureau. 

New  York,  N.  Y. — Bids  are  wanted  Nov.  10  at  the 
V.  S.  Engr.  Office  for  removing  a  ledge  In  the  North 
River,  as  advertised  In  The  Rneineering  Record. 

Separate  bids  are  wanted  Nov.  10  at  the  U.  S. 
Engr.  Office,  for  dredging  in  Rarltan  Bay.  N.  J.;  for 
dredging  in  Woodbrldee  Creek,  N.  J.,  and  for  dredg- 
ing In  Lemon  Creek,  N.  Y.,  as  advertised  In  The  En- 
gineering Record. 

Washington.  D.  C. — Acting  on  the  recommendation 
of  General  Gillespie.  Ch.  of  Engrs..  Secretary  Root 
has  approved  plans  for  the  Improvement  of  the  mill 
tary  reservation  known  as  Washington  barracks  Im- 
provements involve  an  expenditure  of  $1,260,000.  of 
which  amount  $000,000  has  been  appropriated  and  Is 
immediately  available. 

Annapolis.  Md. — Bids  are  wanted  at  the  Bureau  of 
Supplies  &  Accounts.  Navy  Dent..  Washington,  D.  C. 
until  Oct  21.  for  furnishing  a  quantity  of  water  filters 
at  the  V.  S.  Naval  Academy.  A.  S.  Kenny,  Pay- 
master Gen.,  U.  S.  N. 

Bids  are  wanted  at  the  Bureau  of  Navigation.  Navv 
Dept.,  Washington,  D.  C.  until  Oct.  22.  for  dredging 
at  the  V.  S.  Naval  Academy.  H.  C.  Taylor,  Ch.  of 
Bureau. 


Ft.  Mcllee,  Fla. — Bids  will  be  received  by  W.  E. 
Cole,  Q.  M.  Ft.  Barrancas,  Fla.,  until  Oct.  28,  for 
water  and  sewer  system  at  Ft.  McRee. 

Chicago,  III. — Bids  will  be  received  at  the  Treas. 
Deiit.,  Washington,  i^.  C,  until  Nov.  8  (readvertlse- 
mcnt)  for  the  Interior  finish  and  completion  of  the 
U.  S.  Post  Office,  Court  House,  etc.,  at  Chicago.  111. 
Address  Henry  Ives  Cobb,  Archt.,  U.  S.  Government 
Bldg.,   Chicago. 

Chicago,  III. — The  contract  for  pneumatic  tube  mall 
service  in  Chicago  Is  stated  to  have  been  awarded  to 
the  Illinois  Pneumatic  Service  Co.  (a  branch  of  the 
American  Pneumatic  Co.)  at  an  annual  rental  of 
$141,685  for  a  route  10  miles  long, 

Chicago,  III. — Bids  are  wanted  Nov.  6  for  furnish- 
ing and  delivering  a  large  quantity  of  galvanized  Iron 
roofing,  etc.     Address  Col.  E.  B.  Atwood,  Ch.  Q.  M. 

Memphis,  Tenn. — Capt.  E.  ICveleth  Winslow,  Corps 
of  Engrs.,  U.  S.  A.,  writes  that  the  following  bids 
were  opened  Sept.  30  for  constructing  Modoc  Loop 
Levee,  about  150,000  cu.  yds.  :  Lowrance  Bros.  &  Co., 
Friar  Point,  Miss.,  17.24c.  per  cu.  yd.;  M.  J.  Koach, 
Memphis,  20.90c. ;  Batt  O'^Brlen,  Smlthland,  ha., 
18.73c.;  Geo.  Heck,  Helena,  Ark.,  18.50c.;  J.  K.  Jef- 
fries &  Son,  Baton  Rouge,  La^^  18.75c.;  Geo.  R.  Lacy, 
Arkansas  City,  Ark.,  17.44c.;  Shutt  Improvement  Co,, 
St.  Louis,  Mo.,  22c.;  Morgan,  McCarten  &  Co.,  Mem- 
phis, Tenn.,  17c.;  Gilchrist  Bros.,  Memnbls,  Tenn., 
in.syc.  (awarded);  John  G.  Sessions,  WlntervIIle, 
Miss.,  22.a9c. 

Jefferson  Barracks.  Mo. — Bids  will  be  received  at 
the  office  of  Ch.  Q.  M.  John  W.  Pullman,  Omaha, 
Neb.,  and  by  the  Quartermaster  at  Jefferson  Barracks, 
until  Oct.  15,  for  the  construction  of  a  brick  cavalry 
stable  to  replace  one  recently  burned  at  Jefferson 
Barracks. 

Pt.  Mcadc.  S.  I).  -Bids  are  wantfd  at  the  office 
of  Ch.  Q.  M.  Geo.  E.  Pond.  St.  Paul,  Minn.,  until  Oct. 
18,  for  the  construction  of  1  double  barrack  at  Ft, 
Meade. 

.s'«)/  Pmn4-isro,  i  ifl.  The  following  bids  were 
opened  Oct.  1  by  ('ol.  AV.  H.  Heuer,  Corps  of  Engrs., 
U.  S.  A.,  for  dredging  in  San  Pablo  Bay,  Cal.,  2,721,- 
000  cu.  yds:  Atlantic,  Gulf  &  Paclflc  Co.,  19.75c. 
per  cu.  yd.,  total,  $.537,397;  West  Coast  Dredging  Co., 
14.9c.,  $405,429;  Marshall  C.  Harris.  12s.,  $326,520; 
Rudolf  Axman,  11.44c.,  $311,282.  Bidders  all  of  San 
Francisco. 

Ft.  U.  A.  Russell,  Wyu. — Bids  are  wanted  Oct.  l."> 
(exten.sIon  of  date  from  Oct.  6)  for  constructing  5 
liulldiug.s.  officers'  quarters,  barracks,  stable  and  guu 
shed.  Lleut.-Col.  J.  W.  Pope,  Ch.  Q.  M.,  Denver, 
Colo. 

Flandreau,  S.  D. — Bids  will  be  received  by  W.  A. 
Jones,  Comr.  of  Indian  Affairs.  Washington,  D.  C.. 
until  Nov.  4,  for  furnishing  material  and  labor  re- 
(|Uired  to  install  and  set  up  complete  2  boilers  for 
heating  purposes  In  the  hospital  and  school  at  Flan- 
dreau. 

San  Francisco.  Cal. — Bids  are  wanted  Nov.  1  for 
constructing  a  pile  and  concrete  (^uay  wall  at  the 
Navy  Yard.  Mare  Island  :  appropriation,  $48,500.  Mor- 
decai T.  Endleott,  Ch.  of  Bureau,  Yards  and  Docks, 
Navy  Dept,  Washington,    D.  C. 

Bremerton.  Wash. — Bids  will  be  received  on  Nov.  8 
by  Mordecai  T.  Endicott,  Ch.  of  Bureau,  Yards  and 
Docks,  Washington,  D.  C,  for  furnishing  and  install- 
ing 1,430  lln.  ft.  of  8-In.  pipe,  with  valves,  hydrants 
and  connections.  Navy  Yard,  Bremerton,  Wash. 

Ft.  Yates,  N.  D. — Bids  are  wanted  Oct.  29  for  fur- 
nishing and  delivering  at  the  agency  railway  station 
a  quantity  of  building  materials.  Geo.  H.  Blngen- 
helmer,  U.  S.  Indian  Agent,  Standing  Rock  Agency, 
Ft.  Yates. 

Cheyenne  lliver  Agency,  S.  D. — Bids  are  wanted 
Oct.  20  for  furnishing  and  delivering  at  the  agency  or 
at  Gettysburg,  S.  D.,  a  quantity  of  building  mater- 
ials. Address  U.  S.  Indian  Agent.  Cheyenne  River 
Agency. 

MISCELLANEOUS. 

.iuhurn,  N.  Y. — Bids  are  wanted  Oct.  20  for  con- 
structing a  steel  tower  with  flre  alarm  bell  and  fix- 
tures, as  advertised  In  The  Engineering  Record. 

New  York.  N.  Y. — Bids  will  be  received  by  the 
Comr.  of  Docks,  McDougall  Hawkes,  until  Oct.  17, 
for  furnishing  material  for  rebuilding  and  extending 
W.  58th  St.,  pier  No.  98.  N.  R.,  and  for  dredging 
thereat,  also  for  dredging  on  the  North  River  between 
the  Battery  and  W.  159th  St. 

Brooklyn,  N.  Y. — Bids  will  be  received  by  J.  Edw. 
Swanstrom.  Boro  Pres.,  until  Oct.  22  for  furnishing 
and  delivering  1,200  cu.  yds.  broken  trap  rock  and  800 
cu.  yds.  trap  rock  screenings. 

Pahway.  N.  J. — Bids  are  wanted  Oct.  15  for  fur 
nishing  1  hoisting  engine  and  boiler  of  15  H.-P.,  with 
derrick  and  2  steel  tubs  each  of  %  cu.  yd.  capacity, 
also  1  concrete  mixer,  for  the  N.  J.  State  Reforma- 
tory. Address  Thos.  M.  GopsiU,  Sec'y  N.  J.  Reform- 
atory (3omn.,  Rahway. 

Evansville.  Ind. — Bids  are  wanted  Oct.  16  by  the 
Vanderburg  Co.  Comrs.  for  furnishing  1  boiler  at  the 
Co.  Poor  Infirmary,  to  riprap  fill  on  the  Howard 
Slough  in  Union  Township,  and  to  construct  a  ditch 
and  make  a  fill  oo  Middle  Mt.  Vernon  road  In  Perry 
Township.      Louis  H.   Legler.   Co.  And. 

Merrill.  Wis. — The  Cedar  Falls  Improvement  Co., 
of  Merrill,  has  been  Incorporated  to  Improve  Toma- 
hawk River  from  Its  source  to  the  foot  of  Cedar 
Falls:  capital  stock,  $3,000.  Incorporators,  L.  N. 
Anson,  Geo.  M.  Anson  and  Geo.  F.  Gilkey. 

Lansing,  Mich. — Articles  of  association  have  been 
filed  with  the  Sec'y  of  State  at  Lansing  by  the  St. 
Joseph  River  Improvement  Co.,  with  a  capital  of 
$25,000.  to  Improve  St.  Joseph  River  from  Indiana 
State  line  to  the  entrance  to  Sturgeon  Lake. 

Chicago,  III. — Local  press  reports  state  that  Lin- 
coln Park  will  be  allowed  this  year  $300,000  for  the 
repair  of  the  sea  wall. 

Pointe  a  la  Hache.  La. — The  citizens  are  reported 
to  have  voted  to  authorize  the  Bd.  of  Comrs.  for  the 
Back  Levee  DIst.  to  issue  $138,000  bonds  for  building 
a  lerta. 
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NEW    INDUSTRIAL   PLANTS. 

The  Smith  &  Weltc  Co..  EJuumclaw,  Wash.,  pro- 
poses erecting  a  shingle  mill  to  have  a.daily  capacity 
of  80.000. 

The  Columbus.  Ga.,  Show  Case  Co.  expects  to  erect 
three  3-storv  buildings  200  ft.  long  and  100,  SO  and  60 
ft.  wide,  besides  other  smaller  buildings.  Steam  and 
electrloitv  will  be  used  for  power,  and  the  company 
will  be  in  the  market  for  hand  and  power  elevators 
and  additional  machinery. 

The  Greenville,  N.  H.,  Chair  Co.  Is  considering  re- 
building its  recently  burned  factory.  The  buildings 
are  3-8tories.  30x90  ft.  and  30x40  ft.,  and  the  capacity 
of  the  power  plant  about  100  H.-P. 

The  Cooper  Underwear  Co.,  Kenosha,  Wis.,  will 
erect  a  4-story,  175x40  ft.  mill  to  be  electrically 
driven. 

The  American  Grass  Twine  Co..  204-226  Van  Brunt 
St.,  Brooklvii.  N.  V.,  has  let  contracts  for  buildings 
having  over  250,000  sq.  ft.  floor  space  at  Glendale,  L. 
I.    The  capacity  of  the  power  plant  will  be  450  H.-P. 

The  Waukesha-Minniska  Mineral  Water  Ice  Co.,  415 
Iron  Block,  Milwaukee,  Wis.,  contemplates  erecting  at 
Wankesha  a  120-ton  Ice  plant. 

J.  M.  Hunt,  Georgetown,  Ky.,  contemplates  erect- 
ing a  15  to  40-ton  ice  plant. 

The  Flournoy  Tobacco  Co.,  Paducah,  Ky.,  is  pre- 
paring to  erect  a  2-story,  220x60  ft.  factory,  with  a 
lOOxtiU  ft.  ell,  to  have  an  annual  capacity  of  2,000,000 
pounds. 

The  Mitcheil  County  t'ertllizer  Co..  Camilla.  Ga.,  is 
in  the  market  for  an  Ice  plant. 

BUSINESS  NOTES. 

The  vault  light  work  at  the  59th  St.  or  Grand  Cir- 
cle and  the  Bleccker  St.  stations  of  the  New  York 
rapid  transit  subway.  Installed  by  Tucker  &  Vinton, 
Inc.,  156  Fifth  .\vc..  New  York,  has  been  completed. 
This  system,  a  test  of  which  was  described  in  this 
Journal  Sept.  7,  1901,  will  be  installed  in  all  the 
stations  of  the  subway.  The  firm  has  also  received 
contracts  for  a  93-ft.  semi-circular  steel-concrete  dam 
in  Six  Mile  Creek  at  Ithaca.  N.  Y.,  and  concrete-steel 
arches  and  concrete  work  for  the  main  power  house 
of  the  New  York  Rapid  Transit  Subway  Const.  Co., 
at  11th  Ave.  and  58th  St.,  John  Peirce  being  the  gen- 
eral contractor. 

The  New  England  Structural  Co.,  Boston,  has  been 
awarded  the  contract  for  the  ateeel  work  comprising 
1.250  tons  for  an  ll-story  building  for  the  State  Mu- 
tual Assurance  Co.,  Boston. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  recently 
selling  engines  to  the  following:  Blaine  Coal  Co., 
I'ittsburg;  American  Tobacco  Co.,  Richmond,  Va. ; 
Athens,  Tex.,  Cotton  Oil  Co.,  125-H.-P.  engine. 

The  Coffin  Valve  Co.,  Boston,  reports  receiving  a 
contract  from  the  District  of  Columbia  for  a  large 
uuml>er  of  20  to  48-ln.  gate  valves,  a  large  portion  of 
which  are  operated  by  electric  motors. 

The  New  York  Continental  Jewell  Filtration  Co.,  15 
Broad  St.,  New  York,  reports  that  it  is  engaged  in 
the  erection  of  extensive  Alter  'plants  for  water  works 
and  manufacturing  plants,  among  the  most  recent  be- 
ing the  following;  Charleston,  S.  C,  Light  &  Water 
Co.:  Homestead  plant  of  the  Carnegie  Steel  Co.,  Muu- 
hali.  Pa.;  Iroquois  Apartment  House,  Pittsburg. 

The  Snow  Steam  Pump  Works,  Buffalo,  is  building 
a  i:ttx400-ft.  foundry,  which  will  have  alongside  a  trav- 
eling yard  crane  with  70-ft.  span  and  400-ft.  travel. 
The  company  Is  also  building  a  110x550-ft.  machine 
shop,  to  be  equipped  with  six  20  and  30-tou  electric 
traveling  cranes.  The  additional  power  required  will 
t>e  obtained  from  Niagara  Falls. 

G.  M.  Gest,  277  Broadway,  New  York,  has  beeu 
awarded  the  contract,  amounting  to  over  $25,000,  for 
the  underground  conduit  work  to  be  installed  by  the 
Brooklyn  Heights  R.  R.  Co.  this  season. 


PROPOSALS    OPEN. 

Bids  See  Eng. 

Clote.  WATER  WORKS.  Hecocd. 

Oct.  14.  Chicago,   111 Oct.  11 

Oct.  14.  Wooden  pipe,   Brigham  City,  Utah.  ..  .Oct.  11 
Oct.  14.  Colby,   Wis Oct.    4 

Adv.,  Eng.   Record,   Oct.   4. 
Oct.  14.  Tonawanda,  N.  Y Sept.  27 

Adv.,  Eng.  Record,  Sept.  27. 

Oct.  15.  Wilbur.  \\  ash Oct.    4 

Oct.  15.  Troy.  N.  Y Oct.    4 

Oct.  15.  Newport,  R.   1 Oct.    4 

Oct.  17.  Mt.  Clemens.  Mich Oct.    4 

Oct.  18.  Washington.   D.   C Oct.    4 

Adv.,  Eng.   Record.  Oct.  4. 

Oct.  20.   Ft.  Myer,  Va Oct.  11 

f>ct.  21.   Filters.  Annapolis.  .Md Oct.  11 

Oct.  21.  East  Dundee.   Ill Oct.    4 

Adv.,  Eng.   Record.  Oct.  4.     - 

Oct  22.  El   Paso.   Tex Sept.    6 

Oct.  25.  Savannah,    Ga Oct.  11 

Adv ,  Eng.  Record,  Oct.  11. 

Oct.  27.  Mineral   City,   O Oct.  11 

Oct.  28.  Ft.  McRee.  Fla Oct.  11 

Oct.  29.  HoUne,  III Sept.  27 

Adv.,  Eng.  Record,  Sept.  27  to  Oct.  11. 

Oct.  31.  Hamilton.    Out Oct.  11 

Nov.    1.  Miami,    Ind.    Tcr Oct.  11 

Nov.  4.  Goeydan,  La Oct.    4 

Nov.    5.  Lawton.  Okla.  Ter Oct.  11 

Nov.    8.  Pipe,  etc.,   Bremerton.   Wash Oct.  ]  1 

Not.    8.  Pumping  plant,  Brockton,  Hags Sept.  27 

Adv.,  Eng.   Record.  Sept.  27,  Oct.    4. 
D«e.    1.  Pninpa.   SegDlo,   Tex July  26 

8EWERAGB  AND   SEWAGE    DISPOSAL. 

Oct.  14.  St.    Louis,   Mo Oct.  11 

Oct.  15.  Cass    Lake.    Minn Oct.    4 

Oct.  15.  Hartford.  Conn Oct     4 

Oct.  15.  Cincinnati,  O Sept.  27 

Oct.  16.  Cleveland.    O Oct  11 

Oct.  16.  Newark.   N.    J Oct'    4 

Adv.,  Eng.  Record,  Oct  4,  11.   : 


Oct.  16. 
Oct.  17. 
Oct.  17. 
Oct  17. 

Oct  18. 
Oct.  18. 
Oct.  20. 
Oct.  20. 
Oct.  20. 
Oct.  20. 

Oct  21. 
Oct.  21. 
Oct.  22. 
Oct.  23. 
Oct.  25. 
Oct.  27. 
Oct  27. 
Oct.  28. 
Oct.  28. 
Oct.  28. 
Oct  29. 
Oct.  30. 
Nov.  6. 
Dec.  15. 


Oct  15. 
Oct  15. 

Oct  16. 
Oct.  16. 
Oct  18. 
Oct  18. 
Oct.  18. 
Oct.  20. 
Oct.  24. 
Oct  24. 
Oct  27. 

Nov.  5. 
Nov.  5. 
Dec.    1. 


Oct  13. 
Oct.  14. 
Oct  14. 
Oct  14. 
Oct  14. 
Oct.  14. 
Oct  14. 
Oct  14. 
Oct.  15. 
Oct  15. 
Oct  15. 
Oct  15. 
Oct  17. 
Oct  17. 
Oct  17. 
Oct  20. 
Oct  20. 
Oct.  20. 
Oct.  20. 
Oct.  20. 
Oct.  20. 
Oct.  21. 
Oct.  22. 
Oct  22. 
Oct.  23. 
Oct  23. 
Oct  24. 
Oct.  24. 
Oct.  28. 
Nov.  3. 
Nov.  3. 


Oct  13. 
Oct  14. 
Oct  14. 
Oct.  14. 

Oct.  14. 
Oct.  15. 
Oct  15. 
Oct.  18. 
Oct.  20. 
Oct  23. 
Oct.  28. 

Nov.  1. 

Nov.  1. 
Nov.  1. 
Nov.  15 
Jan.  15. 


Oct  14. 
Oct  14. 
Oct.  14. 

Oct.  14. 
Oct  15. 
Oct  15. 
Oct.  15. 
Oct  15. 
Oct.  15. 
Oct.  15. 

Oct.  15. 

Oct.  15. 
Oct.  15. 

Oct.  16. 

Oct.  16. 
Oct  16. 
Oct.  16. 

Oct  17. 
Oct  18. 
Oct  18. 
Oct  18. 
Oct  18. 
Oct.  18. 

Oct.  20. 
Oct.  20. 

Oct  20. 

Oct.  20. 

Oct  20. 


lola,  Kan Oct    4 

West  Ues  Moines,   la Oct  11 

Avalon,   N.  J Oct  11 

Grand  Rapids,  Mich Sept  27 

Adv.,  Eng.  Record,  Sept.  27  to  Oct.  11. 

Indianapolis,    ind Oct  11 

Washington,  D.   C Oct.    4 

Glrard,  O Oct    4 

I'lpe  sewer,  Toledo,  O Oct.    4 

Brick   sewer,  Toledo.  O Oct.  11 

Millbum.    N.    J Oct.  11 

-\dv.,  Eng.  Record,  Oct.  11. 

Allentown,    Pa Oct  11 

Marlon,   Ind Oct    4 

E.khart,    Ind Oct  11 

Rapid  City,  S,  I) Oct  11 

Seattle,  Wash Oct  11 

Wabash,    Ind Oct  11 

VIncennes,  Ind Oct.    4 

Ft.  McRee,  Fla Oct.  11 

Binghamton,    N.   Y Oct  11 

Cincinnati,  0 Oct    4 

Brooklyn,  N.  Y Oct  11 

Cleveland,    O Oct  11 

Nashville,    Tenn Oct.  11 

Montevideo,  Uruguay    Sept.  18 

BRIDGES. 

Cleveland,  O Oct. 

Yellowstone   Park,    Wyo Sept. 

Adv.,  Eng.  Record,  Sept.  6.  13. 

Indianapolis,    Ind Oct. 

St  Charles,  Mo Oct 

Shelbyvllle,    Ind Oct 

Indianapolis,    Ind Oct. 

Spencer,  Ind Oct. 

Minneapolis,  Minn Oct. 

St.    Louis,   Mo Oct. 

Sullivan,  Ind Oct 

Victoria,  B.  C Sept 

Adv..  Eng.  Record,  Sept.  6  to  Oct.  11. 

Cordova,   Ala Oct. 

Chicago,   III Sept 

Blgtlmber,  Mont Sept. 

PAVING  AND  ROAUMAKINU. 

Lafayette,    Ind Oct. 

Chicago,  III Oct. 

Dayton,   O Oct. 

New  Yorls,  N.  Y Oct. 

Philadelphia,   Pa Oct 

White  Plains.  N.  Y Oct 

Cincinnati,   0 Oct 

Carthage,  111 Oct 

Cohoes,  N.  Y Oct. 

Sidewalks,    Eau  Clahc.    Wis ^...Oct 

Lead.  S.  D Oct 

Cincinnati,  O Sept. 

Indianapolis,   lud Oct. 

Laporte,  Ind Oct. 

Tiffin,    O Oct. 

Canton,  O Oct 

Carthage,   O Oct. 

Newton,    N.   J Oct 

Toledo,   O Oct 

Fredericksburg,   Va Oct. 

Newton,  N.  J Sept. 

Buff.ilo.    N.    Y Oct. 

Des  Moines,   la Oct 

Elmwood  Place,  O Oct. 

Curbing,  Des  .Moines,   la Oct. 

Terre  Haute,   Ind Oct. 

Des   Moines,   la Oct. 

St.    Louis,    Mo Oct 

Clmlnnatl,   O Oct 

Toledo,  O Oct 

VIncennes,    Ind Oct. 

POWER,  GAS  AND  KLKCTUHITV. 

New  Castle,  Pa Oct 

Denver,    Colo Oct. 

Kershaw,    S.    C Oct 

Colby,  Wis Oct 

Adv.,  Eng.    Record,   Oct.   -t. 

San   Pedro,  Cal Sept. 

Castile,   N.  Y Oct 

Chicago,  III Aug. 

Norman,   Okla.  Ter Oct. 

Michigan  City,  Ind Sept. 

Hanford,  Cal Sept. 

Chattanooga.  Tenn Sept 

Adv.,  Eng.  Record,  Sept.  13  to  Oct.  11. 

Baton  Rouge.   La Oct. 

Adv.,  Eng.   itecord,  Uii.   n. 

Miami,    Tnd.    Ter Oct. 

Macon,  Ga Aug. 

Norfolk.  Va Sept. 

Rome,   Ga Oct. 

GOVERNMENT    WORK. 

Washington,  D.  C Oct 

Dover,  Tenn Sent. 

Ft  Getty,  S.  C Sept 

Adv.,  Eng.  Record,  Sept.   20  to  Oct.   1 1 . 

Aberdeen,  S.  Dak Aug. 

Jefferson  Barracks,   Mo Oct. 

Ft.  D.  A.  Russell,    Wyo Oct. 

Newport,   R.   I Oct. 

Fog-signal  bidg.,  San  Francisco,  Cal.. Sept. 

BIdgs.,  Sheridan,  Wyo Sept. 

Muskegon,  Mich Sept. 

Adv.,  Eng.  Record.  Sept.   20  to  Oct.  11. 
St.  Louis,  Mo Sept. 

Adv.,  Eng.  Record,  Sept.  20,  27. 

San  Antonio,  Tex Sept. 

Yellowstone   Park.    Wyo Sept. 

Adv.,  Eng.  Record.  Sept.  0  to  Oct  11. 
Philadelphia.  Pa Oct 

Adv.,  Eng.  Record,  Oct  4,   1 1 . 

Nadeau,    Kan Oct. 

San  Francisco,  Cal Sept. 

Tampa.   Fla Sept. 

Adv.,  Eng.  Record,  Sept.  6  to  27. 

Tompklnsvlllc,    N     Y , Oct. 

Ft.   Meade,  S.   D Oct 

Foundry..  Philadelphia,   Pa Sept 

Dredging    Boston,  Mass Sept. 

Wharf,  Boston,  Mass Sept. 

Bldg.,  Ft.   .Myer,   Va Sept 

Adv.,  Eng.  Record,  Sept   20  to  Oct.  11. 

Cheyenne  River   Agency,  S.    U Oct. 

Portland.  Me Oct. 

Adv..  Eng.   Record,  Oct.  4.11. 
Ft  Riley,  Kan Sept. 

.\dv..  Eng.  Record.  .Sept  27  to  Oct.  11. 

San  Francisco,  Cal , Sept. 

New  York,   N.  Y Sept. 

Adv.,  Eng.  Record,  Sept.  20  to  Oct.  11. 


Oct  21.  Cement,  etc.,  Portsmouth,  N.  II Oct  11 

Oct.  21.   Filters,  Annapolis,  Md Oct.  11 

Oct  21.   (Conneaut  Harbor),  Cleveland,  0 Sept  27 

Adv..  Kiig.  Keciird.  Sept.  27  to  Oct  11. 

Oct  22.  Dredging.  Annapolis.  .M<l Oct  1 1 

Oct  22.   (Ft  Rodman),  Newport  R.  I Sept  27 

Adv..  Eng.  Record.  Sept.  27  to  Oct.  11. 
Oct  22.   (Ludlngton),  Grand  Rapids,  Mich Sept  27 

Adv.,  Kug.  Record,  Sept.  27  to  Oct.  11. 

Oct.  23.  Watertowu.  .Mass Oct.    4 

Oct  23.   (Brunswick  Harbor),  Savannah,  Ga.  .Sept  27 

.\dv..  Kng.  Record,  Scut.  27  to  Oct.  11. 
Oct  23.   (Savannah  Harbor),   Savannah,  Ga.  .Sept.  27 

Adv..  Enc.  Record,  Sci>t.  27  Ki  Oct.  11. 
Oct  23.   (Chesapeake  Bay),  Wilmington,  Del.. Sept  27 

Adv.,  Eug.  Record,  Sept.  2r   to  Oct.  11. 

Oct  24.  Tompklnsville,  N.  Y Oct.  11 

Oct  24.  Wharf,    Boston,    Mass Oct  11 

Oct.  25.  Ft   Snelling,   Minn Oct    4 

Oct.  25.  Los  Angeles,  Cal Sept  27 

Adv..  Eng.  Record.  Sept.  27  to  Ott.  11. 

Oct.  25.  Bremerton,   Wash Sept.  27 

Oct  28.  Ft.    McRee,    Fla Oct.  11 

Oct.  29.  Ft.   Yates,   N.   D Oct.  1 1 

Oct  29.   (Ft.  Greble)  Newport,  R.  I Oct.  11 

Adv.,  Eng.  Record,  Oct  11. 
Oct.  29.  Chicago,   III Oct.    4 

Adv.,   Eng.  Record,  Oct  4,  11. 
Oct  29.  Pier,  Manistee,  Mich Sept  27 

Adv.,  Eng.  Record,  Sept.  27  to  Oct.  11. 
Oct.  30.  Wheeling.   W.  Va Oct.    4 

Adv.,   Eng.  Record,  Oct.  4,  1 1 . 
Oct.  SO.  Dredging.  Boston,  Mass Sept  20 

Adv.,  Eng.  Record,  Sept.  20,  27. 
Oct  31.  Dredging.  Norfolk.  Va Oct.    4 

Adv.,   Eng.  Record,  Oct   11. 
Nov.    1.  Bldg.  at  Navy  Yard,  Philadelphia.  Pa. Oct.  11 

Nov.    1.  Quay   VVall,  San  Francisco,   Cal Oct  1 1 

Nov.    1.  West  Point  N.  Y Sept.  20 

Adv.,  Eng.  Record.  Sept.   20  to  Oct.   11. 
Nov.  1.  Light-house,  Philadelphia.  Pa Oct.    4 

Adv.,   Eng.  Record,  Oct.  4,  11. 

Nov.    4.  Htg  Hosp.,  Flandreau,  S.  D Oct.  11 

Nov.  4.  Cheyenne,  Wyo .Oct.    4 

Adv.,  Eng.  Record,  Oct.  4,  1 1 . 
Nov.    5.  Floor  In  Post  Office,  New  York.  N.  Y.Oct.  11 

Adv.,  Eng.  Record,  Oct.  11. 
Nov.    6.  Breakwater,    Cleveland,    O Oct.  11 

Adv.,  Eng.  Record,  Oct.  11. 
Nov.    6.  Entrance   to  harbor,  Cleveland.   O... Oct.  11 

Adv.,  Eng.  Record,  Oct  11. 

Nov.    6.  Chicago,   III Oct  11 

Nov.    8.   (Ft.  Greble)  Newport  R.  I Oct  11 

Adv.,  Eng.  Record.  Oct  11. 
Nov.    8.  Completing  Post  Office,  Chlcngn,  ill.  .  .Oct.  11 

Nov.    8.  Water  mains.  Bremerton.    Wash Oct.  11 

Nov.  10.  La  Purchase  Expo.  Bldgs..St.I,oHls.Mo.Oct.  11 

Adv..  Eng.  Record.  Oct.  11. 
Nov.  10.    (Lemon  Creek)  New  York.  N.  Y Oct.  1 1 

Adv.,  Eng.  Record,  Oct.  11. 
Nov.  10.  Newport,    R.    I Oct.  1 1 

Adv..  Eng.  Record,  Oct.  11. 
Nov.  10.    (Rarltan  Bay)  New  York,   N.   Y Oct.  11 

Adv.,  Eng.  Record,  Oct.  11. 
Nov.  10.    (Woodbridge  Creek)  New  York.  N.  Y.. Oct.  11 

Adv.,  Eng.  Record,  Oct.   11. 
Nov.12.  Denver,  Colo Oct.    4 

Adv.,  Eng.  Record,  Oct  4,  11. 
Nov.12.  Charleston.   S.  C Oct.    4 

Adv..   Eng.  Record,  Oct.  4.  11. 
Dev.    6.  Dredging,  Galveston,  Tex Oct.  11 

Adv.,  Eng.  Record.  Oct.   11. 
Dec.  10.  Jetty  work,  Galveston,  Tex (ict.  11 

Adv.,  Eng.  Record,  Oct.  11. 

BUILDINGS. 
Oct.  14.  Court  Bldg.  elevators.  New  York.N.Y.  .Oct.  11 
Oct  14.  Pub.   bldg.,    boilers,   Hartwell,   O Oct.    4 

Adv.,   Eng.  Record.  Oct.  11. 

Oct  14.   Post  Office.  RIchibucto,  N.  B Oct.    4 

Oct  14.  Jail,  Louisville,  Ky Sept  27 

Oct  14.  Hospital,  Springfield,  O Sept  20 

Oct  15.  Hospital,   etc.,    New  York,   N.   Y Oct.  II 

Oct.  15.   School.   Dewltt.   la Oct.    4 

Oct.  15.   Bus.  bldg.,  Philadelphia,   I'a Oct.    4 

Oct  15.  Pub.  bldg.,  Newark,  O Sept  27 

Oct  15.  Hospital,  Wlllard.  N.  Y Sept  13 

Adv.,  Eng.   Record,  Sept.  27,  Oct.    4. 

Oct.  16.  Armory,    Marinette,    Wis Oct.  1 1 

Oct  16.   Hospital,    Medfleld,    Mass Oct.  11 

Oct.  16.   Htg.  Court  House,  Moose  Jaw,  N.W.Ter.Oct  11 

Oct.  16.  School.    Baldwin    Township.    Pa Oct.  11 

Oct  16.  Pub.  bldg.,  Brooklyn,  N.  Y Oct    4 

Oct  17.  School,    Athens,    O Oct  11 

Oct.  18.   Hospital,  mica,  N.  Y Oct  11 

Adv.,  Eng.  Record,  Oct.  11. 

Oct  18.  School,    Bath,   Me Oct  11 

Oct.  20.  House  for  Park,  Pittsburg,  Pa Oct  11 

Oct.  20.   School,  Reedsburg,   Wis Oct.    4 

Oct.  20.  Hospital,  Cleveland,  O Sept  27 

Oct.  21.  Munhall,   Pa Oct.  11 

Oct.  21.  Hospital.  New  York,  N.  Y Oct  11 

Oct.  21.  School.   Delray,   Mich Oct.  11 

Oct  21.   Htg.  Court  House,  New  York,  N.  Y. .  .  .Oct  11 

Oct.  21.  New  York,  N.  Y Oct.  1 1 

Oct  21.  Jail.  Jefferson,  Ga Sept.  13 

Oct.  22.  Bath  bldg.,   Brooklyn,   N.   Y Oct.  11 

Oct.  22.   Htg.  School,  New  York,  N.  Y Oct.  11 

Oct  22.   Htg.  School,  Brooklyn.   X.   Y Oct.  11 

Oct.  22.   Mill,    Tallulah,    La Oct    4 

Oct  23.  Court  House.  Nogales.  Ariz Oct.    4 

Oct.  23.   Pub.  bldg..  Richmond.   Va Oct.    4 

Oct  24.  Work  on  City  Hospital,  St.  Louis,  Mo.  .Oct.  11 

Oct  24.  School  plans,  Milwaukee,   Wis Sept.  27 

Oct.  25.   School,  Baton  Rouge.  La Oct.    4 

Oct.  28.  Court  House  plans.  Walker,  .Minn Oct.    4 

Oct  28.  Pub.  bldg..  Danville.   Ky Oct.    4 

Oct.  29.  Court  House,   La  Crosse.    Wis Oct  II 

Oct.  29.  Court  House,  Walker,  Minn Oct.    4 

Oct  30.   School.  Stockton,  Cal Oct.    4 

Nov.    1.   School,   Rice  Lake.    Wis Oct.il 

Dec.    2.  Capitol  work.  St  Paul.  Minn Aug.  16 

Dec.    8.  Municipal  bldg.  plans.  Wash'gfn,  D.  C.Aug.  30 

Dec.  15.   Htg.  Capitol.  Columbia.   S.  C Oct    4 

Dec.  30.   Mason  temple  plans,  Washington. D.C.  .Oct.  11 

MISCELLANEOUS. 

Oct.  13.  Gar.  Disposal,  Newark.   N.  J Oct.  11 

Oct  15.  Hoisting  engine,  etc.,  Rahway,  N.  J.  .  .Oct.  11 

Oct.  16.  Evansville,    Ind Oct.  11 

Oct.  17.  New  Y'ork,  N.  Y Oct.  11 

Oct.  17.  Rem.  of  snow,  New   York,   N.   Y Oct.  11 

Oct.  20.   Steel   tower.    Auburn,   N.   Y Oct.  11 

Adv.,  Eng.  Record,  Oct.   11. 

Oct.  22.  Trap  Rock,  etc.,  Brooklyn.  N.  Y Oct.  11 

Dec.    1.  Garb,  disposal,  Atlanta,  Ga Oct.    4 

Dredging,    Babcock,    Wis Oct    4 
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The   Compensation  for  Engineering  Services. 


Whenever  all  other  subjects  of  engineering 
controversy,  the  proportions  of  concrete,  the 
value  of  reheaters,  and  the  like,  are  finally  set- 
tled, there  will  remain  for  discussion  the  an- 
cient topic  anent  the  compensation  for  engineer- 
ing services.  It  is  ever-present  and  always  per- 
tinent— of  interest  to  the  chief  as  well  as  the 
rodman,  and,  of  course,  one  which  all  engineers 
agree  can  only  be  settled  properly  by  raising 
salaries  and  fees  all  around.  The  public,  unfor- 
tunately, does  not  always  think  as  it  should,  and 
some  recent  instances  of  its  blindness  to  the 
money  value  of  engineering  are  worth  consider- 
ing. 


The  first  instance,  strange  to  say,  is  from  a 
Pennsylvania  county  where  enough  good  en- 
gineering work  has  been  done  and  paid  for  in 
the  past  to  warrant  some  confidence  in  the 
existence  of  proper  general  knowledge  on  this 
important  subject.  Two  bridges  were  needed, 
and  the  county  commissioners  were  sufficiently 
intelligent  to  retain  an  eminent  consulting 
specialist  to  make  the  necessary  surveys  and 
plans  for  them.  No  objection  seems  to  have 
been  raised  to  his  work,  but  his  bill  of  $1,907.20 
for  services  rendered  has  apparently  reduced 
the  commission  to  nervous  prostration.  It  is 
claimed  by  them  in  the  local  press  that  home 
talent  would  have  done  the  work  for  $50  and 
that  $150  for  traveling  expenses  was  the  maxi- 
mum additional  charge  that  any  one  was  war- 
ranted in  making. 

Of  course  $1,907.20  is  somewhat  larger  than 
$50  plus  $1£0,  but  it  may  not  prove  so  much 
greater  in  the  end.  The  Engineering  Record 
formerly  gave  considerable  space  every  month 
to  obituary  notices  of  county  bridges  of  home 
design,  but  as  these  mortuary  notes  were  not 
cheerful  to  anybody  and  seemed  to  have  no  par- 
ticular influence  in  raising  the  standard  of  such 
work,  their  publication  was  stopped.  The  ma- 
terial for  them  is  still  received  In  a  steady 
stream,  however,  and  the  reason  for  its  ample 
amount  is  to  be  found  in  those  $50  plans.  A 
man  who  will  design  a  $10,000  bridge  for  $50. 
and  make  the  surveys,  cannot  furnish  the  prac- 
tical experience  and  knowledge  which  will  in- 
sure that  the  plans  call  for  a.  structure  strong 
enough  for  road  rollers  and  electric  carB  ag  wejl 


as  ordinary  traffic,  economical  in  material,  and 
detailed  so  as  to  go  through  the  shops  and  be 
erected  at  a  minimum  expense.  Poor  design 
may  mean  accidents,  which  are  expensive,  and 
high  shop  and  erection  charges,  which  some- 
times run  up  in  a  surprising  way  when  the  home 
talent  tries  hard  to  be  original  in  conception 
and  bold  in  execution. 


Another  instance  in  consulting  practice,  but 
of  an  opposite  nature,  recently  came  up  for  dis- 
cussion with  The  Engineering  Record.  One  of 
the  leading  engineers  in  the  country  received  a 
call  from  a  stranger  one  Saturday  evening,  just 
after  returning  from  a  tiresome  tour  of  Inspec- 
tion of  work  under  his  charge  in  a  number  of 
States.  The  stranger  produced  numerous  blue- 
prints and  a  voluminous  report  relating  to  an 
engineering  project  calling  for  an  expenditure 
of  three-quarters  of  a  million.  He  proposed 
taking  a  half  interest  in  the  project  and  a  lead- 
ing Wall  Street  firm  would  take  the  other  half 
if  the  engineer  would  report  favorably  on  it. 
The  answer  was  wanted  at  2  o'clock  the  next 
day.  Out  of  consideration  for  the  financial 
house,  the  engineer  gave  up  his  needed  rest, 
worked  all  through  the  night  and  the  next 
morning,  and  then  reported  decisively  against 
the  undertaking.  When  he  mentioned  that  his 
fee  for  thus  saving  the  waste  of  $750,000  was 
the  large  sum  of  $100  The  Engineering  Record's 
feelings  were  not  fit  to  express.  That  man  ought 
to  consider  the  famous  advice  of  Rufus  Choate 
to  a  young  lawyer  in  a  somewhat  similar  case; 
find  out  how  much  the  client  has  been  saved 
and  then  make  the  charge  somewhat  smaller. 


The  most  interesting  aspect  of  the  subject 
has  recently  been  brought  up  in  a  letter  to  the 
New  York  Rapid  Transit  Commission  from  Mr. 
William  Barclay  Parsons.  It  relates  to  the 
salaries  of  the  principal  assistant  engineers  and 
the  assistant  engineers  of  the  highest  grade. 
The  younger  men,  who  have  opportunities  for 
promotion  and  are  vi'ithout  responsibility,  are 
stated  to  be  adequately  paid,  but  the  grades 
mentioned  do  not  receive  salaries  equal  to  those 
of  other  city  employes  performing  the  same 
work  and  having  far  less  responsibility.  The 
four  principal  assistant  engineers  average  $189 
per  month  each  and  together  have  responsible 
charge  of  work  amounting  to  $7,000,000.  The 
twenty  assistant  engineers  average  $150  per 
month  each,  and  are  in  responsible  charge  of 
work  worth  about  $2,000,000.  Mr.  Parsons  recom- 
mends strongly  an  increase  in  these  salaries, 
and  it  is  to  be  hoped  the  Commission  will  grant 
the  request. 

In  making  the  recommendation.  Mr.  Parsons 
points  out  clearly  the  two  conditions  which 
govern  the  compensation  of  an  engineer  work- 
ing on  a  salary;  first,  the  responsibility  put 
upon  him,  and,  second,  his  opportunity  for 
advancement.  The  work  to  be  done  fixes  the 
salary,  not  the  engineer's  ability  to  do  bettor 
work.  The  man  who  is  merely  a  high-class 
skilled  laborer  in  the  field  or  drafting  room 
should  not  expect  the  compensation  of  the  man 
who  has  to  be  responsible  for  the  work  of  others 
as  well  as  himself.  The  American  Society  of 
Civil  Engineers  has  very  clearly  indicated  this 
in  its  requirements  tor  admission  to  its  two 
grades  of  active  membership,  which  read  as  fol- 
lows; "A  member  shall  have  been  in  the  active 
practice  of  his  profession  for  10  years;  he  shall 
have  had  responsible  charge  of  work  for  at  least 
five  years."  "An  associate  member  shall  have 
been  in  the  active  practice  of  his  profession  for 
at  least  six  years,  and  shall  have  had  responsi- 
ble charge  of  work  as  principal  or  assistant  for 
at  least  one  year."  The  second  factor  in  fixing 
salaries  Is  the  opportunity  for  promotion  ottered 
in  a  position.    So  long  as  advancement  Is  pos- 


sible, the  rate  of  compensation  must  necessarily 
be  somewhat  lower  than  that  for  similar  work 
where  there  is  no  chance  of  promotion.  That  Js 
a  matter  not  always  recognized,  and  it  is  sur- 
prising to  notice  the  astonishment  of  some  chief 
engineers  whose  good  men  leave  them  to  accept 
the  same  or  even  lower  salaries  elsewhere. 
These  chiefs  forget  that  ambition  is  a  great  in- 
centive to  good  work,  and  when  ambition  is 
killed  it  is  possible  to  keep  good  men  only  by 
paying  them  well  to  give  up  their  dreams  of 
great  things.  Really  good  men  live  in  the  fu- 
ture while  working  in  the  present,  and  the 
failure  to  grasp  this  fact  is  one  of  the  failings 
of  the  engineer  as  an  employer.  In  fact,  when 
all  aspects  of  the  matter  of  compensation  are 
considered.  It  is  probably  safe  to  say  that  the 
older  engineers  are  more  responsible  for  the 
present  low  average  rate  than  any  other  single 
influence. 


The  Proverbial  Jersey  Mosquito  occupies  an 
important  position  In  the  annual  report  of  the 
Board  of  Health  of  Montclair,  N.  J.  The  fol- 
lowing extract  from  this  report  may  be  of  in- 
terest to  householders:  In  the  great  majority 
of  cases,  houses  breed  their  own  mosquitoes, 
and  the  breeding  places  are  usually  pools, 
drains,  empty  tin  cans,  sagged  gutters,  and  rain 
barrels  on  the  premises.  This  is  true  because 
mosquitoes,  with  the  exception  of  one  variety, 
tend  to  abide  near  their  breeding  places. 


The  Water-Works  Problem  of  New  York  is 
so  serious  that  many  citizens  interested  in  pub- 
lic affairs  are  talking  about  the  failure  of  the 
present  administration  to  begin  plans  for  the 
new-supply  works  which  must  inevitably  be 
needed  before  they  are  completed.  So  much 
has  been  printed  in  The  Engineering  Record 
about  the  situation  in  New  York  that  it  is  un- 
necessary to  refer  to  it  again,  but  some  com- 
ment must  certainly  be  made  concerning  a 
proposal  by  the  City  Comptroller  that  the 
Mayor  should  appoint  a  commission  to  consider 
means  of  Increasing  the  supply.  The  proposal 
Is  to  have  the  Water  Commissioner  act  ex  officio 
as  chairman,  Mr.  John  R.  Freeman,  M.  Am.  Soc. 
C.  E.,  Is  to  be  a  member,  the  Merchants'  Associa- 
tion Is  to  select  another,  and  a  third  Is  to  be 
chosen  by  those  previously  appointed.  It  is  to 
be  hoped  nothing  will  come  of  this  proposal 
for  It  Is  not  well-considered.  The  work  of  Mr. 
Freeman  and  the  engineers  who  conducted  the 
investigation  for  the  Merchants'  Association  a 
few  years  ago  was  so  thorough  that  the  design 
of  a  new  system  can  be  started  as  soon  as  the 
word  Is  given  by  the  Mayor,  provided  the  law 
officers  will  first  definitely  decide  whether  it  is 
safe  to  go  to  the  Housatonic  River  basin  for 
the  supply.  At  present  the  situation  Is  wholly 
a  legal  one.  The  Housatonic  supply  is  the  best, 
all  things  considered,  but  Its  availability  is  in- 
volved in  complicated  legal  tangles;  the  second 
choice  Is  the  Hudson  near  Poughkeepsie,  which 
will  furnish  water  of  good  quality  after  filtra- 
tion. Both  projects  have  been  so  well  studied 
that  either  can  be  developed  in  a  year  or  so. 
provided  one  competent  engineer  Is  put  in 
charge  of  the  work.  A  commission  will  simply 
cause  delay  without  any  gain.  The  city  now 
has  a  shrewd  public-spirited  Water  Commis- 
sioner with  good  engineers  to  assist  him  In  man- 
aging the  existing  works.  The  logical  way  to 
carry  out  the  design  of  the  new  system,  when 
the  Mayor  makes  up  his  mind  to  begin  the  work, 
is  for  him  to  authorize  the  Commissioner  to  re- 
tain a  consulting  engineer  for  the  purpose.  Just 
what  formalities  must  be  adopted  in  executing 
this  plan.  It  is  safe  to  leave  to  Colonel  Monroe, 
whose  brief  career  as  head  of  the  New  York 
water  department  Indicates  that  he  knows  what 
to  do  and  how  to  do  It. 
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The  Weston  Aquednct  of  the  Metropolitan  Water- 
Works,  Boston. — ^I. 
By  Alfred  D.  Fllnn,  Engineer,  Designing  and  Drafting 
Department. 


In  The  Engineering  Record  for  May  4,  1901, 
there  was  published  a  brief  general  description 
of  the  Weston  Aqueduct,  together  with  extracts 
from  the  specifications  for  earth  embanitinents 
and  tunnel  work,  and  a  few  details  were  illus- 
trated. This  aqueduct  has  been  designed  for  a 
cai>acity  of  300,000,000  gallons  per  day  and  when 
completed  will  extend  from  the  dam  of  the 
Sudbury  Reservoir  in  Southborough  to  the  bluff 
on  the  west  bank  of  the  Charles  River,  in  Wes- 
ton, at  the  westerly  limit  of  the  metropolitan 
water  district,  a  distance  of  nearly  13%  miles. 
The  construction  of  the  aqueduct  was  begun  in 
the  spring  of  1901  and  substantially  the  whole 
work,  excepting  the  superstructures  of  the  con- 
trolling chambers,  is  now  under  contract.  For 
the  most  important  contract  prices,  the  reader 
Is  referred  to  the  contract  news  columns  of  The 
Engineering  Record  of  September  7  and  Novem- 
ber 30,  1901,  and  March  15,  May  10,  June  21  and 
August  2,  1902. 

The  aqueduct  comprises  the  head  works  at 
the  Sudbury  Dam,  consisting  of  three  lines  of 
60-lnch  cast-iron  pipes,  each  about  480  feet  long. 
with  connecting  chambers;  12,266  feet  of  mason- 
ry cut-and-cover  construction  and  5,879  feet  in 
three  concrete-lined  tunnels,  on  a  grade  of  4  in 
5,000;  130  feet  of  flat-arched,  special  steel  and 
concrete  construction  under  a  railroad;  30.- 
725  feet  of  masonry  cut-and-cover  construc- 
tion and  5,686  feet  in  one  concrete-lined 
tunnel,  on  a  grade  of  1  in  5,000;  an 
open  channel  1,366  feet  long;  an  equalizing 
reservoir  about  4,000  feet  long;  5,125  feet  of 
masonry  cut-and-cover  construction  and  600  feet 
in  one  concrete-lined  tunnel,  on  a  level;  and 
two  inverted  siphons  of  90-inch  riveted  steel 
pipes,  the  first  3,603  feet  long  across  the  Sud- 
bury River  valley,  and  the  second  1,123  feet  long 
across  Happy  Hollow,  two  depressions  which  in- 
terrupt the  grade  of  the  1:5,000  portion  of  the 
aqueduct.  The  masonry  portions  of  the  aque- 
duct, including  the  tunnels,  have  horse-shoe 
shaped  cross-sections.  Where  the  gradient  is 
4  in  5,000,  the  horizontal  diameter  is  10  feet 
and  the  vertical  diameter  9  feet  3  inches;  where 
the  gradient  is  1  in  5,000  and  in  the  level  por- 
tion, the  horizontal  diameter  is  13  feet  2  inches 
and  the  vertical  diameter  12  feet  2  inches. 

For  convenience  during  construction,  the 
aqueduct  was  divided  into  fifteen  sections  and 
the  reservoir  into  two.  The  department  en- 
gineer's office  was  established  at  Saxonville, 
about  the  middle  of  the  length  of  the  line,  and 
branch  offices  for  the  division  engineers  and  the 
field  parties  located  at  other  convenient  places 
near  the  work.  At  the  Saxonville  office  a  com- 
plete cement-testing  outfit  was  set  up.  Samples 
of  cements  are  taken  in  small  paper  bags  and 
brought  to  the  office  in  baskets  or  boxes. 

The  contract  for  Section  1,  the  headworks, 
was  awarded  to  T.  H.  Gill  &  Co.,  of  Somerville, 
Mass.,  June  16;  contracts  for  Sections  2,  3,  6  and 
12,  including  tunnels  Nos.1,2  and  3,  were  award- 
ed, on  May  9,  1901,  to  Shanahan.  Casparis  &  Co., 
of  Louisville,  Ky.,  and  Columbus,  O. ;  Section  4 
was  let  to  P.  McGovem,  of  Boston,  and  Section 
5.  Including  the  crossing  under  the  railroad,  to 
Bruno,  Salomone  &  Petittl,  of  East  Boston,  on 
May  6  and  8,  1901;  Sections  7  and  9,  the  steel 
pipes,  were  let,  on  March  7,  1902,  to  Edward 
Kendall  t  Sons,  of  Cambridgeport,  who  sublet 
the  earth  and  masonry  work  connected  with  the 
pipe  lines  to  Winston  &  Co.,  of  Clinton,  Mass., 
with  whom  contracts  for  Sections  8,  10,  11  and 
15,  Including  tunnel  No.  5,  were  made  on  August 
28.  1901;  Section  13,  Including  tunnel  No.  4, 
was  let.  May  8, 1901.  to  M.  H-  Keefe.  of  Tonkers. 


N.  Y.,  but  satisfactory  progress  not  being  made, 
the  work  was  reorganized  later  and  Mr.  Keefe's 
interests  assumed  by  the  Columbus  Construction 
Co.;  and  the  contracts  for  Section  14,  the  open 
channel,  and  Sections  1  and  2  of  the  reservoir, 
were  awarded  to  Nawn  &  Brock,  of  Boston, 
on  November  26,  1901.  Sections  2  to  4  inclusive 
are  of  the  smaller  cross-section.  The  work  is 
now  being  actively  prosecuted  on  all  the  sec- 
tions and  the  contracts  stipulate  that  all  the 
work  shall  be  completed  before  August  1,  1903. 
It  is  already  necessary  to  be  able  to  convey  a 
larger  supply  of  water  into  the  metropolitan 
district. 

The  Weston  Aqueduct  has  involved  an  unusual 
amount  of  interesting  detail  in  its  design,  and 
descriptions  of  some  of  these  details  which 
may  have  value  for  the  readers  of  The  Engineer- 
ing Record  will  be  given  in  this  article.  The 
work  will  be  in  an  interesting  stage  to  visit  at 
any  time  during  this  autumn  and  next  summer. 

The  method  of  building  foundation  embank- 
ments for  the  aqueduct,  where  required  by  de- 
pressions in  the  ground,  has  proved  very  suc- 
cessful. It  is  substantially  the  same  method  as 
was  employed  in  constructing  the  Waohusett 
Aqueduct  and  is  fully  described  in  a  quotation 
from  the  specifications  given  in  The  Engineer- 
ing Record  of  May  4,  1901.  Embankments 
formed  in  this  manner,  even  when  the  material 
was  fine  sand,  have  been  found  so  solid  that, 
after  removing  the  few  inches  of  surplus  on 
top,  which  is  unavoidably  kept  loose  By  the 
trampling  of  the  horses'  feet,  a  strong  blow 
would  not  drive  the  point  of  a  shovel  more 
than  an  inch  or  two  into  the  bank.  No  trouble 
whatever  has  been  experienced  from  settlement 
of  the  masonry  even  on  some  high  embank- 
ments. One  of  the  illustrations  shows  the 
method  of  flooding  the  foundation  embankments 
for  the  aqueduct,  after  they  have  been  built. 
The  careful  selection  of  materials  and  thorough 
rolling  in  thin  layers,  however,  are  mainly  de- 
pended upon  for  compacting  the  embankments, 
and  the  flooding  is  sometimes  omitted. 

Tunnels. — There  are  five  tunnels,  all  of  which 
are  being  driven  from  the  portals  only,  without 
intermediate  shafts.  Tunnel  No.  1,  704  feet  long, 
is  through  very  compact  clay  and  gravel,  known 
as  hardpan,  which  will  stand  well  without  sup- 
port for  a  short  time  after  excavation.  Two 
schemes  for  driving  and  lining  the  tunnel  were 
proposed:  first,  to  make  the  lining  of  three 
rings  of  brick  on  the  sides  and  arch,  the  excava- 
tion being  cut  to  just  the  right  shape  and  size 
for  the  brickwork  with  a  collar  joint  of  mortar, 
and  completed  for  a  few  feet  at  each  shift,  the 
masons  to  follow  the  excavators  immediately; 
second,  to  drive  the  tunnel  with  three-stick 
timbering  and  lagging  for  the  upper  part,  the 
sides  being  unsupported,  making  the  hole  some- 
what larger  than  in  the  first  scheme  and  after- 
wards placing  a  complete  Portland  cement  con- 
crete lining.  In  either  scheme,  the  invert  was 
to  he  of  Portland  cement  concrete  and  placed 
last.  The  contractor's  methods  and  organiza- 
tion have  not  been  such  as  to  make  the  first 
scheme  successful  and  so  a  modification  of  the 
second  is  being  employed. 

Two  of  the  remaining  tunnels  are  of  the 
smaller  cross-section  and  all  four  were  expected 
to  be  mainly  through  rock  and  to  be  lined  com- 
pletely with  Portland  cement  concrete.  The 
concrete  arch  will  vary  in  theoretical  thickness, 
in  the  tunnels  of  the  smaller  section,  from  7  to 
15  inches,  and  in  the  larger  tunnels  from  8  to 
18  inches.  The  inner  portions  of  the  linings  are 
to  be  of  1:2%:  4%  concrete  and  the  backing  of 
1:3:6,  the  concrete  being  filled  against  the  sides 
of  the  rock  excavation  except  that  stone  frag- 
ments will  be  allowed  to  some  extent  for  filling 
large  cavities  over  the  arch. 
Tunnel  No.  4,  however,  developed  unexpected 


conditions  at  its  westerly  portal.  It  had  been 
anticipated,  as  the  result  of  rod  soundings,  that 
this  tunnel  would  be  in  solid  rock,  and  so  the 
portal  cut  was  made  and  the  tunnel  excavation 
started  where  the  depth  over  the  arch  was 
about  18  feet,  although  at  this  place  the  rook 
was  only  at  the  level  of  the  springing-line  and 
the  upper  part  of  the  excavation  was  in  stiff 
clay,  the  expectation  being  that  the  rock  surface 
would  soon  rise,  as  the  tew  soundings  that  had 
been  made  in  this  part  of  the  line  and  other 
indications  seemed  to  point  to  such  a  conclusion. 
Instead,  however,  the  rock  surface  continued  ap- 
proximately level  for  a  long  way,  and  did  not 
rise  above  the  arch  so  as  to  bring  the  whole 
cross-section  in  rock  until  the  tunnel  had  been 
driven  about  915  feet.  Timbering  was  used,  of 
course,  from  the  beginning,  but  in  the  expecta- 
tion that  the  cut  would  soon  be  entirely  in  rock, 
much  lighter  sticks  were  put  in  than  were  ade- 
quate, a  cap  and  two  batter  posts  8  inches 
square.  These  soon  began  to  crush  and  sag, 
and  so  heavier  pieces  were  used  in  the  advance 
work,  lOxlO-inch  and  10xl2-inch  hard  pine  caps 
and  posts,  with  3-inch  lagging,  and  the  earlier 
timbering  was  supplemented  or  replaced.  Vari- 
ous methods  of  timbering  and  various  sizes  of 
timbers  were  used  at  different  places  in  this 
part  of  the  tunnel,  according  to  the  position  of 
the  rock  and  other  conditians.  Each  frame  of 
timbers  is  numbered  and  a  record  kept  of  it, 
levels  being  taken  from  time  to  time  to  detect 
settlement.  Some  of  the  caps  have  sunken  as 
much  as  a  foot,  and  some  of  the  lighter  ones 
first  used  have  bent  badly  and  a  few  have 
broken.  About  nine  months  were  spent  in  ex- 
cavating these  first  915  feet.  Once  for  a  few 
feet  along  the  tunnel,  the  rock  dropped  just  be- 
low the  elevation  of  the  invert,  and  in  two 
places  for  short  distances  it  rose  just  above  the 
crown  of  the  arch.  The  rock  is  a  seamy,  broken 
granite,  hard  to  work,  and  the  clay  is  so  hard 
as  to  require  light  blasting,  but  is  so  intersected 
with  sand  seams  that  it  cannot  be  trusted  to 
stand  without  substantial  support.  One  sand 
pocket  encountered  in  the  side  of  the  tunnel 
yielded  water  so  freely  and  caused  so  much 
trouble  that  it  took  nearly  a  week  to  drive  the 
bench  6  feet. 

Through  the  clay  and  rock  portion  of  the  tun- 
nel, the  heading  was  usually  kept  about  40  feet 
in  advance  of  the  bench,  but  this  distance  varied 
from  20  to  120  feet.  Two  Ingersoll-Sergeant 
drills  were  used  on  the  bench  and  one  or  two 
in  the  heading  according  to  the  position  of  the 
rock.  The  timber  caps  were  set  high  enough 
to  leave  6  inches  to  1  foot  clearance  over  an 
18-inch  arch. 

At  one  time  in  the  spring  when  the  writer 
visited  the  west  end  of  the  tunnel,  work  was 
being  carried  on  continuously  by  two  ]  1-hour 
shifts  of  22  men  each.  The  average  progress 
was  about  30  feet  per  week,  but  some  weeks  the 
heading  was  driven  over  40  feet.  Since  the  sec- 
tion has  been  entirely  in  rock  the  average 
weekly  progress  has  been  about  36  feet  and 
there  have  been  no  features  of  unusual  interest 
connected  with  the  excavation.  At  first  ma- 
terials were  taken  into  and  out  of  the  tunnel 
by  horses  and  mules  drawing  cars  on  20-inch 
gauge  tracks.  A  3-foot  gauge  track  was  after- 
wards laid  in  the  tunnel  and  on  the  dump.  Mules 
are  still  used  to  haul  the  cars  out  to  the  point 
where  the  arch  is  being  built,  but  an  electric 
trolley  motor  moves  the  cars  from  this  point 
on  to  the  dump. 

Compressed  air  is  used  for  the  drills  and  for 
the  ejectors  employed  for  draining  the  tunnel. 
The  slope  being  toward  the  heading  at  this  end 
pumping  is  necessary,  and  so  sumps  are  dug 
and  the  water  taken  from  them  by  the  ejectors. 
A  10-inch  galvanized  ventilating  pipe  has  been 
placed  on  ope  side  of  the  tunnel  about  6  or  7 
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feet  above  the  invert.  The  tunnel  is  lighted  by 
incandescent  electric  lamps.  The  power  plant 
consists  of  two  Ingersoll-Sergeant  compressors 
of  657  cubic  feet  per  minute  capacity,  two  60- 
horse-power  and  one  100-horse-power  return 
tubular  boilers,  a  60-horse-power  Westinghouse 
vertical  engine  and  a  500-volt  70-kilowatt  Thom- 
son-Houston dynamo.  The  compressors  are  ar- 
ranged to  stop  automatically  whenever  the  pres- 
sure in  the  air  mains  reaches  100  pounds  per 
square  inch.  The  working  steam  pressure  in 
the  boilers  is  100  pounds  per  square  inch. 

It  was  the  original  intention  to  have  the  plac- 
ing of  the  concrete  lining  follow  the  excavating 
as  soon  as  the  tunnel  should  have  been  sufficient- 
ly well  started  to  have  the  blasting  at  a  safe 
distance,  but  the  work  was  delayed.  Finally,  a 
beginning  of  the  lining  was  made  at  the  portal 
but  the  settling  of  the  timbers  and  the  nature 
of  the  materials  so  greatly  increased  the  difficul- 
ties of  this  work  that  it  was  decided  to  uncover 
for  about  75  feet  farther  and  place  the  concrete 
in  the  open  cut. 

Stone  bins,  a  stone  crusher  and  concrete  mix- 
ing boards  have  been  set  up  near  the  portal. 
Selected  stone  from  the  excavation  is  dumped 
upon  platforms  near  the  crusher.  The  concrete 
is  mixed  outside  the  tunnel  and  brought  in  on 
the  cars.  For  setting  these  forms  for  the  lin- 
ing, only  the  center  line  and  the  grade  of  the 
springing  line  of  the  finished  arch  are  given. 
For  the  regular  concrete  tunnel  lining,  a  traveler 
was  used  for  a  while,  except  in  those  places 
where  the  timbers  had  to  be  so  placed  as  to 
prevent;  but  this  was  given  up  and  various 
other  means  and  methods  have  been  employed 
from  time  to  time.  At  two  places  where  there 
was  even  more  trouble  than  usual  with  the  tim- 
bering, heavy  brick  lining  was  built  for  short 
distances. 
The  line  and  grade  party  consists  of  four  men. 


stone.  The  nails  have  holes  bored  through  their 
heads,  through  which  a  wire  or  string  can  be 
passed  in  order  to  suspend  the  plumb-bob.  Sta- 
tions are  marked  every  hundred  feet  by  white 
enameled  tin  labels  about  4x6  inches  in  size, 
on  which  3-inch  black  numbers  are  painted. 
These  labels  are  prepared  by  the  field  party  at 
odd  times  when  in  the  office.     They  are  tacked 


no  unusual  features.  They  are  respectively 
3,015  feet,  2,160  feet  and  600  feet  long.  Tunnel 
No.  5  was  completed  late  In  the  spring,  having 
been  driven  entirely  from  the  eastern  portal. 

Culverts,  Blow-offs  and  Manholes. — There 
are  39  culverts  along  the  aqueduct,  or 
somewhat  more  than  an  average  of  three 
r>er    mile.     Nine    are     siphon    culverts,     three 
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to  the  timbering  about  7  feet  above  the  bottom 
of  the  tunnel.  The  line  is  carried  forward  with 
a  transit  by  reversing  from  a  backsight.  As 
thus  projected  with  necessarily  short  sights,  it 
has  been  checked  by  running  in  repeatedly  from 
the  base  line  outside  with  long  sights,  the  first 
sight  from  the  portal  being  300  feet,  the 
second  250  feet  and  the  third  150  feet. 
The  line  was  run  twice  and  the  instrument  re- 


West  I'oitTAL  OK  Tunnel  No.  4  Showing  Cross-Section   of  Concrete  Lining. 


who  have  also  spent  portions  of  their  time  on 
adjacent  sections  of  the  aqueduct.  The  condi- 
tions necessitated  running  the  line,  both  over 
the  hill  and  in  the  tunnel,  on  offsets.  In  the 
tunnel  the  line  is  marked  mostly  by  horseshoe 
nails  driven  into  the  cross  timbers,  either  caps 
or  braces,  as  Is  most  convenient  in  any  case, 
but  occasionally  a  chestnut  hub  Is  set  well  be- 
low grade  in  the  bottom  and  covered  with  a 


versed  six  times  at  each  Instrument  point.  The 
target  used  is  a  piece  of  white  celluloid  upon 
which  parallel  black  lines  have  been  painted 
with  the  spaces  Increasing  in  width  from  the 
center  of  the  target,  similarly  to  the  targets  of 
some  precise  level  rods.  These  targets  were  il- 
luminated during  use  by  the  direct  light  of  an 
acetylene  bicycle  lamp. 
Tunnels  Nos.  2,  3  and  5  have  PQ  far  developed 


are  carried  over  the  arch  and  twenty- 
seven  are  free  draining  beneath  the  aqueduct. 
Twelve  are  masonry  and  the  others  cast-iron 
pipes,  the  latter  being  used  wherever  a  water- 
way less  than  two  feet  square  was  sufficient,  or, 
in  other  cases,  if  more  economical.  Twelve 
inches  was  the  minimum  diameter  used,  with 
one  or  two  unimportant  exceptions.  Pipe  culverts 
have  masonry  head  walls  at  inlet  and  outlet.  Si- 
phon culverts  have  masonry  sand-catchers,  or 
sumps,  at  their  inlets,  varying  in  area  and  depth 
according  to  the  estimated  needs  of  the  situa- 
tion, but  always  large  enough  for  a  man  to  clean 
them  out  with  a  shovel,  the  minimum  size  be- 
ing 3x4  feet.  Wherever  the  bottom  of  the  sump 
would  always  be  wet,  it  was  made  of  3-inch 
spruce  planks;  in  other  cases  concrete  was  used 
for  the  bottoms  as  well  as  for  the  walls.  Both 
inlet  and  outlet  of  each  siphon  culvert  were 
provided  with  stop-plank  grooves  so  that  the 
culvert  could  be  pumped  out  for  cleaning  and 
inspection. 

In  inconspicuous  locations,  the  head  walls  of 
culverts  were  made  either  entirely  of  concrete 
or  else  with  simply  a  granite  coping  stone;  but 
wherever  exposed  to  frequent  view,  as  where 
near  a  highway,  they  were  faced  with  a  good 
quality  of  granite  ashlar.  Light  dry  rubble 
stone  paving,  averaging  about  8  inches  in  thick- 
ness, was  used  at  the  inlets  of  most  culverts  to 
a  moderate  extent,  while  at  the  outlets,  heavier 
paving  laid  on  broken  stone  or  coarse  gravel, 
having  frequently  a  total  depth  of  24  inches 
next  to  the  head  wall,  was  used  to  such  an  ex- 
tent as  to  insure  the  impossibility  of  the  end  of 
the  culvert  being  undermined  by  the  water,  the 
paving  diminishing  in  thickness  somewhat  as 
the  distance  from  the  head  wall  increased. 
Masonry  culverts  were  usually  made  wholly  of 
Portland  cement  concrete,  but  in  a  few  places 
where  particularly  exposed  to  freezing,  the 
arches  were  made  of  brick.  The  arch,  also,  of 
one  large  culvert  under  a  highway,  where  the 
earth  cover  was  shallow  and  the  loads  would 
come  upon  it  soon  after  construction,  was  built 
of  brick.  In  two  cases  in  which  large  brooks 
had  to  be  taken  under  the  aqueduct  in  siphon 
culverts,  in  order  to  avoid  either  a  very  wide 
flat  arch  or  else  an  uncomfortable  depth  of 
digging  in  a  wet  place,  twin  passageways  were 
constructed  with  a  thin  partition  wall. 
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Pipe  culverts  were  usually  laid  on  a  straigbi 
line  from  end  to  end,  but  wherever  this  was 
not  feasible  the  change  of  direction  was,  with 
one  or  two  exceptions,  reduced  to  one  vertical 
curve  made  by  means  of  a  standard  special  cast- 
ing. In  all  cases  the  pipes  were  laid  in  trenches 
cut  below  the  original  surface  of  the  eartn. 
Where  the  aqueduct  is  in  excavation  this  gen- 
erally permitted  the  culvert  to  be  placed  very 
close  to  the  bottom  of  the  aqueduct  and  in 
many  cases  the  pipe  was  partially  or  wholly 
included  in  the  masonry  of  the  aqueduct  bot- 
tom. Where  the  aqueduct  is  on  embankment 
the  culvert  is  sometimes  a  considerable  distance 
below  the  bottom  of  the  aqueduct,  and,  if  blow- 
offs  occurred  in  such  positions,  the  connection 
from  the  blow-off  valve  to  the  culvert  was  made 
with  a  vertical  cast  iron  iUpe  composed  of  short 
lengths,  with  bell  and  spigot  joints,  arranged 
to  allow  for  a  slight  settlement.  In  one  place 
where  the  aqueduct  Is  built  partly  in  excavation 
and  partly  on  embankment,  along  the  side  of  a 
very  steep  hill,  the  inlet  to  a  pipe  culvert  is  a 
vertical  pipe  13  feet  high,  the  water  dropping 
through  this  pipe  to  a  nearly  horizontal  pipe 
passing  beneath  the  aqueduct.  Typical  masonry 
culverts   were   Illustrated    in   The    Engineerins 
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top  of  which  is  a  bronze  seat  ring  for  the  disk, 
which  Is  raised  about  2^.  Inches,  when  the 
valve  is  opened,  by  a  screw  with  a  pilot  point, 
operated  by  a  wrench  from  above.  Each  valve 
is  set  in  a  small  depression  formed  in  the  invert 
so  that  no  part  of  the  valve  except  the  top  of  the 
screw  projects  above.  At  each  blow-off  is  a 
manhole  fitted  with  a  hinged  ladder,  the  lower 
part  of  which  can  be  held  in  a  horizontal  posi- 
tion so  as  to  serve  as  a  platform  from  the  end 
of  which  a  man  can  reach  the  valve  with  a  long 
wrench.  The  arrangement  of  manhole,  valve 
and  ladder  is  shown  in  one  of  the  illustrations. 
Where  the  first  inverted  siphon  crosses  the 
Sudbury  River,  however,  it  will  be  feasible  to 
discharge  large  quantities  of  water,  and  so  at 
this  place  two  16-inch  blow-off  pipes  will  be 
connected  to  the  steel  pipe  now  being  laid  and 
provision  .made  for  similar  blow-offs  from  the 
other  two  pipes  to  be  laid  in  the  future.  In  the 
second,  or  Happy  Hollow,  siphon  10-inch  blow- 
offs  will  be  provided,  but  these  will  have  to  dis- 
charge through  a  pipe  line  854  feet  long  and  a 
ditch  about  1,800  feet  long,  the  water  finally 
reaching  the  Sudbury  River.  The  gradient  of 
the  lower  portion  of  the  aqueduct  being  so  flat, 
the  level  of  high  water  in  the  Weston  Reservoir 
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Record  for  May  4,  1901;  two  of  the  accompany- 
ing drawings  show  the  pipe  culverts. 

At  13  free-draining  culverts  under  the  aque- 
duct, connecting  with  suitable  water  courses, 
blow-off  valves  were  set  in  the  bottom  of 'the 
aqueduct  to  aid  in  draining  out  ground  water 
during  construction  and  removing  dirty  water 
during  the  periodic  washings  of  the  aqueduct 
after  it  shall  have  been  put  into  service.  In 
one  part  of  the  line  where  there  was  an  un- 
usually long  distance  between  two  culverts,  a 
blow-off  was  provided  although  ther.e  was  no 
water  course  into  which  it  could  discharge. 
Advantage  was  taken  of  a  large  gravel  pit  to 
turn  the  discharge  Into  the  permeable  material. 
through  which  it  could  drain  away,  without 
detriment  to  anyone,  reaching  finally  a  lower 
and  somewhat  distant  brook.  Although  several 
large  brooks  cross  the  line  of  the  aqueduct,  at 
only  one  or  two  of  them  will  it  be  practicable 
to  discharge  such  considerable  quantities  of 
water  as  would  be  of  material  assistance  in 
emptying  a  portion  of  the  aqueduct,  and  even 
then  the  water  would  have  to  be  let  out  with 
great  care  in  order  not  to  flood  or  otherwise  in- 
jure private  property.  These  blow-off  or  drain- 
age valves  have  a  clear  opening  of  8  inches 
diameter,  and  consist  of  a  pipe  casting  on  the 


reaches  nearly  eight  miles  upstream  froi^  the 
channel  chamber,  or  to  a  point  9,812  feet  up- 
stream from  the  Sudbury  River  siphontantl 
just  above  the  beginning  of  the  13-foot  aqueduct 
at  the  railroad  crossing.  This  condition  oi 
course  complicates  the  problem  of  emptying  the 
aqueduct.  '! 

The  manholes  mentioned  above  were  placed 
not  only  at  each  blow-off,  but  also  at  such  inter- 
mediate points  as  to  make  the  distance  between 
two  manholes  usually  about  a  quarter  of  a 
mile.  Each  manhole  has  a  granite  coping  and 
is  provided  with  a  steel  cover  locked  down 
with  one  of  the  waterworks  standard  padlocks. 
The  padlock  is  arranged  to  hang  under  the 
cover  so  as  to  be  accessible  to  the  man  inside 
seeking  to  get  out,  btit  is  fitted  with  a  short 
chain  so  that  11  can  be. drawn  up  through  a 
slot  in  the  cover  and  unlocked  from  the  out- 
side. By  this  arrangement  also  the  locks  are 
less  exposed.  The  ladder  folds  up  o\it  of  the 
waterway  when  not  in  use.  The  lower,  or 
hinged,  part  is  provided  with  counterweights 
hung  on  "giant  metal"  chains,  so  as  to  move 
easily,  and  is  so  arranged  that  it  can  be  reached 
and  operated  from  either  the  Inside  or  the  out- 
side. 

At  Station  17.  on  the  10-foot  diameter  aque- 
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duet,  and  at  Station  214,  on  the  13-foot  2-Inch 
diameter  aqueduct,  are  gauging  manholes,  to 
be  covered  with  neat  masonry  superstructures 
and  fitted  with  guide  boards  and  other  appli 
ances  for  the  convenient  use  of  current  meters, 
for  making  measurements  of  the  flows  in  the 
aqueduct. 

To  aid  in  determining  locations  inside  the 
aqueduct  during  inspection  and  cleaning,  after 
the  aqueduct  is  in  service,  white  glazed  tiles 
2'^x4  inches  and  %  inch  thick,  with  black 
figures  and  letters,  are  being  placed  in  the  side 
wall  at  the  springing  line,  at  every  100-foot  sta- 
tion and  wherever  highways  cross  over  or  cul- 
verts are  built  under  the  aqueduct.  Tiles  of 
this  description  were  set  in  the  Wachusett  Aque- 
duct and  have  been  found  satisfactory  in  four 
or  five  years  of  service. 

(To  be  continued.) 


A  Four-Truss  Double-Deck  Railroad  Bridge. — ^11. 


The  three  western  spans  of  bridge  No.  1  of 
the  Pittsburg,  Fort  Wayne  &  Chicago  Railway 
across  the  Allegheny  River  between  Pittsburg 
and  Allegheny  are  duplicates,  each  156  feet  % 
inch  long  from  center  to  center  of  end  pins. 
Each  has  four  trusses  and  carries  four  tracks 
arranged  the  same  as  those  of  the  333-foot 
span  which  was  described  in  The  Engineering 
Record  of  October  11.  The  design  of  trusses, 
details  of  members  and  connections  differ  from 
those  of  the  long  span,  but  the  floor  system  is 
the  same  and  is  continuous  with  that,  and  the 
specifications  are  the  same.  The  loading  as- 
sumed was  the  same  except  that  the  dead  loads 
tor  the  center  and  outside  trusses  were  taken 
at  4,000  and  1,830  pounds  per  lineal  foot  re- 
spectively. The  superstructure  was  made  of 
open  hearth  steel,  having  a  ductility  so  great 
that  a  punched  hole  1%  inches  from  the  shear- 
ed edge  of  a  plate  could  be  drifted  to  a  50  per 
ceut,  greater  diameter  without  cracking.  Soft 
steel  in  the  floor  had  an  ultimate  unit  strength 
of  58,000  plus  or  minus  4,000  pounds.  Medium 
steel  for  the  rest  ol'  the  superstructure  had  a 
unit  stcength  of  66.000  plus  or  minus  4,000 
pounds:  rivet  steel,  54,000  plus  or  minus  4,000 
pounds.  The  minimum  elastic  limit  was  55  per 
cent,  of  the  ultimate  strength.  The  percentage 
of  elongation  in  8  inches  was  required  to  be 
1,500,000  -r-  ultimate  strength.  The  percentage 
of  reduction  of  area  at  the  point  of  fracture 
was  2,800,000  :-  ultimate  strength.  Full  size 
test  eyebars  were  required  to  break  in  the 
body;  to  stretch  12  per  cent,  in  a  gauged  length 
of  10  feet;  and  to  show  a  minimum  ultimate 
strength  of  62,000  pounds — 9.000x  (area -h  peri- 
meter) , 

All  pins  as  well  as  eyebars  and  other  forg- 
ings  were  annealed.  Up  to  a  diameter  of  7 
inches  the  pins  were  rolled  and  all  pins  were 
allowed  1/32-ineh  clearance  and  their  holes 
were  required  to  be  bored  within  1/32  inch  of 
the  required  position.  The  end  vertical  con- 
nection flange  angles  for  all  stringers  and  floor- 
beams  were  fitted  within  1,^16  inch  of  exact  po- 
sition and  then  milled.  All  splice  rivet  holes  in 
chord  pieces  were  reamed  while  the  pieces 
were  bolted  together  in  the  shops  in  four  or 
more  sections. 

The  single  intersection  pin-connected  Pratt 
trusses  are  26  feet  deep  on  centers  and  are 
divided  into  two  end  panels  of  varying  lengths 
and  five  intermediate  panels  22  feet  3%  inches 
long.  The  two  decks  and  the  four  trusses  di- 
vide the  cross  section  of  the  span  into  six 
panels,  of  which  the  upper  right  hand  and  the 
lower  left  hand  ones  are  X-braced  and  the  re- 
maining ones  are  occupied  by  the  tracks  as  in 
the  long  span,  and  are  without  transverse  ver- 
tical bracing  except  what  Is  afforded  by  the 
solid  plate  knee  braces  on  the  upper  and  lower 
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sides  of  the  ends  of  the  upper  deck  floorbeams. 
Owing  to  the  arrangement  of  tracks  and  the 
clearance  for  trains  the  end  elevation  of  the 
span  necessarily  corresponds  almost  precisely 
in  general  appearance  with  the  cross  section, 
and  there  are  no  portals  or  special  end  struts. 
The  masonry  coping  is  level  in  all  cases  and 


the  webs  are  connected  at  the  foot  and  at  the 
upper  deck  floorbeam  by  vertical  transverse 
diaphragms.  The  end  post  has  the  inner  flange, 
and  the  intermediate  posts  have  both  flanges, 
braced  by  intersecting  lattice  bars  riveted  to- 
gether at  points  of  contact.  Horizontal  con- 
nection plates  are  field-riveted  to  the  feet  of 
the  intermediate  posts  to  receive  the  bottom 
lateral  diagonals. 

The  shoes  are  about  4V&  feet  high  over  all 
and  have  a  52x66-lnch  base  plate  and  three 
webs,    which   give  a    combined    length    of    10 
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mental  rollers  with  their  end  frames  locked  as 
described  for  the  long  span  and  the  rollers  are 
seated  on  a  rack  made  of  13  li/4-inch  thick 
transverse  bars  on  a  52xl%x78-inch  base  plate 
with  a  %-Inch  sheet  lead  cushion  between  It 
and  the  cut  stone  pier  coping. 

The  top  chord  is  made  in  three  sections,  the 
center  one  having  a  length  of  a  little  more 
than  three  panels  to  bring  the  splices  beyond 
the  pin  reinforcement  plates.  The  maximum 
cross  section  has  one  4Ux7/16-inch  cover  plate, 
six  26x%-inch  webs,  eight  6x4x%-lnch  flange 
angles  and  two  5x%-inch  and  one  9x%-inch 
flange  reinforcement  plates.  The  hip  pins  are 
9  inches,  all  the  other  top  chord  pins  are  7V4 
inches  and  all  the  bottom  chord  pfns  are  8 
Inches  in  diameter. 

The  webs  of  the  vertical  posts  are  connected 
and  stiffened  at  the  floorbeam  connections,  by 
vertical  diaphragms  made  with  %-inch  plates 
and  two  pairs  of  4x3 1^  and  5x3-inch  angles  at 
top  and  bottom  respectively.  The  bottom  dia- 
phragm is  only  33  inches  long  and  receives  the 
38  fleld  driven  floorbeam  connection  rivets  in 
four  vertical  rows.  The  top  diaphragm  is  9V4 
feet  long  and  receives  an  equal  number  of  floor- 
beam  rivets  and  the  rivets  for  the  kneebrace 
brackets.  All  the  intermediate  vertical  posts 
have  two  webs  and  four  4x4-inch  angles,  and 
have  full  pin  holes  at  both  ends.  The  main 
diagonals  are  10-inch  and  the  bottom  chords 
are  S-inch  eyel)ars,  those  in  the  end  panels  of 
the  latter  being  stiffened  by  lattice  bars  on  3x 
2.%-tnch  horizontal  angles  riveted  to  their  in- 
ner faces.  The  trusses  are  cambered  by  mak- 
ing the  top  chord  panel  lengths  %  inch  longer 
than  the  bottom  chord  panel  lengths.  The  out- 
side trusses  correspond  to  the  center  ones,  but 
are  lighter  and  the  maximum  top  chord  section 
is  one  32x%-inch  cover  plate,  two  26x%-inch 
web  plates,   two  4x4x7 /16-inch  top  flange  and 


BottTDm  LaKrals  omiifed 
Inside    Truss.  t5S  Foot  Span. 


"  Drairyiott' . 


Lower   Floor    of^d    Bottom   Loteral  System. 

r>ET.\ir>S   OF  FORT  WAYNK  BRIDGE. 


differences  in  size  of  expansion  rockers  and 
depth  of  shoes  are  made  up  by  the  use  of  gril- 
lages. In  the  center  trusses  the  top  chords  and 
end  posts  are  40  inches  wide  and  26  inches 
deei).  made  with  three  webs  throughout.  The 
(  nd  posts  have  half-hole  bearings  on  the  chord 
pins  and  are  locked  to  them  with  jaw  plates  on 
the  outside  webs.  The  hip  joint  is  made  on 
the  pin  center  and  is  mitered  with  Vi  inch 
clearance  but  all  other  top  chord  joints  are 
made  to  butt  and  are  covered,  but  not  fully 
spliced,  with  riveted  web  and  cover  plates.  In 
the  end  posts  and  in  the  other  vertical  posts 


inches  pin  bearing.  The  main  bearing  plates 
have  half  holes,  but  the  outside  plates  of  the 
outside  webs  are  only  V2  inch  thick  and  are  ex- 
tended to  have  full  holes  and  lock  the  shoe  to 
the  similar  full-hole  jaw  plates  on  the  opposite 
sides  of  the  corresponding  webs  of  the  end 
posts.  The  end  floorbeams  are  riveted  to  the 
shoes  through  their  end  vertical  web-stiffener 
angles  and  through  the  horizontal  connection 
plates  of  the  lower  lateral  diagonals  which  are 
field  riveted  to  the  bottom  flanges  of  the  floor- 
beams  and  base  plates  of  the  shoes.  The  ex- 
pansion end  shoes  are  seated  on  nests  of  seg- 


two  6x4x7/16-lnch  bottom  flange  angles  and 
two  7x%-inch  bottom  flange  reinforcement 
flats. 

The  top  lateral  diagonals  are  pairs  of  3  and 
4-inch  flat  bars  with  sleeve  nut  adjustments 
and  eyebar  heads  which  have  3-inch  and  3%- 
inch  vertical  pins  through  connection  plates 
riveted  to  the  top  flanges  of  the  top  chords  and 
transverse  lateral  struts.  The  lower  lateral 
diagonals  are  single  6x%-inch  flat  bars  fleld- 
riveted  to  horizontal  connection  plates  on  the 
bottoms  of  the  vertical  posts  and  to  the  bottom 
flanges  of  the  stringers  at  their  Intersections. 
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They  are  stiffened  against  flexure  under  their 
own  weight  by  single  3^4x3^4x%-inch  angles 
riveted  to  the  upper  side  between  stringers 
and  at  the  ends,  and  they  form  three  panels  of 
X-bracing  between  every  pair  of  floorbeams. 
At  the  ends  of  the  span  they  are  field  riveted 
to  horizontal  connection  plates  shop-riveted  to 
the  base-plate  of  the  shoe  and  field  riveted  to 
the  floorbeam  bottom  Qange. 

As  in  the  previously  described  333-foot  span 
of  the  same  bridge  the  vertical  transverse 
panels  between  trusses  A  and  B,  below  the  up- 
per floorbeams  and  between  trusses  C  and  D 
above  the  upper  floorbeams  are  occupied  with 
sway  brace  diagonals.  In  both  cases  these  are 
pairs  of  angles  riveted  together  back  to  back  to 
form  Ts  which  have  their  wide  flanges  in  the 
same  plane  and  are  riveted  together  at  inter- 
sections. In  both  cases  also  they  form  simple 
X-braces,  and  above  the  upper  deck  their  ex- 
tremities extend  to  the  ends  of  the  transverse 
struts.     Below  the  upper  deck  the   bracing  is 


Bland,  engineer  of  bridges  for  the  Pennsylva- 
nia Lines  West  of  Pittsburg.  The  inspection 
was  performed  by  the  railroad  company's  force 
under  Mr.  C.  P.  Buchanan,  inspector  of 
bridges.  It  was  built  at  the  Keystone  plant  of 
the  American  Bridge  Co.,  Mr.  Richard  Khuen, 
engineer.  It  was  erected  under  direction  of 
Mr.  S.  P.  Mitchell,  chief  engineer,  and  Mr.  H. 
A.  Green,  assistant  engineer  and  superinten 
dent  of  erection  for  the  western  district. 


The  Water-Works  of  the  Louisiana  Purchase 
Exposition,  designed  by  Mr.  Richard  H.  Phil- 
lips, will  have  15%  miles  of  cast-iron  pipe  4  to 
24  inches  in  diameter,  19%  miles  of  %  to  6-inch 
wrought-iron  pipe,  375  hydrants  and  843  gate 
valves.  The  pipes  will  be  run  along  the  roofs 
of  many  of  the  buildings  as  well  as  under- 
ground. A  novel  feature  will  be  the  deck  tur- 
ret revolving  standpipes  in  the  buildings  on 
platforms  about  30  feet  above  the  floor.  When 
the  ordinary  fire  streams  are  insufficient,  these 
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modified  by  connecting  the  lower  ends  of  the 
diagonals  to  the  vertical  posts  at  the  tops  of 
the  kneebraces,  about  6  feet  above  the  top 
flanges  of  the  floorbeams  so  as  to  raise  the  in- 
tersection of  the  diagonals  and  give  clearance 
under  their  lower  ends  for  a  footwalk  In  the 
center  of  the  panel.  The  footwalk  is  supplied 
with  deep  lattice-girder  hand  rails  which  carry 
its  floor  between  panel  points  of  the  main  truss. 
and  it  has  a  double  pitched  roof  to  protect  it 
from  drippings  from  the  railroad  track  over- 
head. The  top  flange  of  the  hand  rail  girder 
consists  of  a  small  channel,  an  angle  and  a  4- 
Inch  pipe  fastened  together  as  shown  in  the  de- 
tail, the  oval  bottom  heads  of  the  bolts  being 
Inserted  through  slotted  holes  In  the  pipe  and 
turned  90  degrees  before  their  nuts  were 
screwed  up. 

EJach  span  weighs  about  650  tons  and  was  de- 
signed and  constructed  under  direction  of  Mr. 
Thomas  Rodd,    chief    engineer  and   Mr.   J.   C. 


turrets  will  throw  3-inch  streams  under  150 
pounds  pressure,  the  direction  being  controlled 
by  tiller  wheels.  Of  course  these  powerful 
streams  will  wreck  tne  exhibits  they  strike,  but 
they  will  only  be  employed  when  the  loss  of  a 
few  exhibitors  is  needed  to  ensure  the  safety 
of  many.  Water  will  be  drawn  from  an  8,000,- 
000-gallon  impounding  reservoir  by  nine 
pumps,  and  there  will  be  an  emergency  connec- 
tion with  the  city  mains. 


Gravel  Roads  in  Grand  Rapids,  Mich.,  ac- 
cording to  City  Engineer  L.  W.  Anderson,  are 
constructed  so  as  to  reduce  the  voids  to  a  mini- 
mum, by  using  a  mixture  of  fine  gravel  when 
necessary.  The  clay  used  in  the  body  of  the 
gravel  has  been  reduced  by  this  means  to  the 
smallest  permissible  amount.  When  giving  the 
final  rolling,  an  additional  sprinkle  of  clay  is 
added  to  prevent  the  gravel  from  raveling  dur- 
ing  the    dry   summer   months. 


The    Use    of    Wood    Pavements     Under    Heavy 

Traflic. 
Abstract   of    a    paper   prcsciued    to   the    American    So- 
ciety   of    .Municipal    Improvements   by   1'".   A.    Kummer. 


Attention  was  drawn  in  the  first  part  of  the 
paper  to  a  paving  block  exhibited  in  connection 
with  it,  which  was  removed  from  Tremont 
Street,  Boston,  after  being  in  use  nearly  two 
years.  It  was  taken  from  near  the  center  of 
tne  street  where  the  traflic  is  very  heavy.  The 
surface  of  this  block  was  almost  as  hard  as 
stone  and  the  reduction  in  depth  was  very 
slight,  being  at  the  most  not  over  i^  inch  in 
two  years.  This  reduction  in  depth  was  not 
due  to  wear,  but  to  the  compression  of  the  upper 
fibers  of  the  block  under  heavy  travel,  so  that 
it  is  considered  quite  certain  no  corresponding 
reduction  in  depth  will  be  apparent  during  suc- 
ceeding years.  Under  the  action  of  the  traflic, 
the  sand  spread  over  the  surface  of  this  street 
was  driven  into  the  outer  fibers  of  the  wood,  so 
that  the  whole  wearing  surface  was  compacted 
into  a  tough  and. absolutely  impervious  surface. 
The  edges  of  the  block  have  not  rounded  off 
any,  due  to  the  fact  that  the  blocks  are  laid  as 
close  together  as  they  can  be  driven,  thereby 
leaving  no  point  of  attack,  as  is  the  case  with 
granite  or  other  block  pavements  laid  with  wide 
joints.  When  dry,  wood  pavements  are  not  as 
slippery  as,  for  Instance,  asphalt  pavements, 
owing  to  the  fact  that  the  upper  surface  of  the 
wood  always  retains  a  certain  elasticity,  which 
is  not  found  with  other  forms  of  pavements. 
When  the  two  pavements  are  covered  with  frost, 
sleet  or  slime,  there  is  perhaps  little  to  choose 
between  them  on  the  grounds  of  slipperiness  on 
heavy  grades,  but  for  streets  of  this  class  a 
form  of  pavement  has  been-  developed  which 
consists  of  a  block  laid  with  a  grooved  joint, 
which  proves  a  perfect  foothold  for  horses  upon 
grades,  and  as  so  laid  in  the  City  of  Boston, 
has  been  absolutely  non-slippery. 

In  considering  the  general  question  of  the 
paving  of  streets,  several  forms  of  pavement 
seem  open  to  selection,  namely,  granite  block, 
wood,  asphalt,  vitrified  brick,  asphalt  block, 
bituminous  macadam  and  ordinary  macadam. 
Of  these  pavements,  only  the  first  three  nameii 
have  any  place  under  very  heavy  traffic  and  it 
is  questionable  whether  asphalt,  unless  laid  with 
much  greater  care  than  is  usually  the 
case,  should  be  included.  For  streets  of 
the  very  heaviest  travel,  such  travel  even 
as  is  found  on  the  streets  in  London, 
such  as  the  Strand,  Fleet  Street  and  others  too 
numerous  to  mention,  wood  is  the  most  eco- 
nomical and  satisfactory  pavement  that  it  is 
possible  to  lay.  Experience  has  shown  abroad 
that  this  is  true,  and  streets  such  as  those  named 
have  travel  which  is  far  heavier  than  is  to  be 
found  upon  any  street  in  this  country,  although 
it  is  probable  that  on  some  of  our  streets  the 
concentration  of  the  loads  is  greater  owing  to 
the  presence  of  street  car  tracks  in  the  road- 
way. If  we  exclude  asphalt  as  a  suitable  pave- 
ment for  streets  of  this  class,  we  have  left  only 
granite  block  and  wood  from  which  to  choose. 

Granted  that  it  is  possible  to  so  prepare  wood 
that  it  does  not  absorb  moisture  and  is  proof 
against  decay,  let  us  consider  how  such  a  block 
of  wood  can  be  destroyed  by  the  action  6f  traf- 
fic. If  the  practice  were  followed  of  laying  the 
blocks  with  one-quarter  or  one-half  inch  joints, 
as  is  the  ease  abroad,  the  exposed  edges  of  the 
blocks  would  undoubtedly  wear  with  more  or 
less  rapidity  under  the  action  of  the  shoes  of 
horses.  This  wear  is  not  as  great  in  the  case 
of  wood  as  one  might  at  first  suppose,  as 
has  been  demonstrated  by  the  Boylston  Street 
pavement  in  Boston,  to  which  reference  has  al- 
ready been  made;  but  by  laying  the  blocks  on 
streets  which  are  level  or  nearly  level  with  no 
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joints  between  them  whatever;  in  other  words, 
by  driving  them  together  so  closely  that 
their  surface  under  travel  presently  be- 
comes unified,  presenting  no  joints  or 
cracks,  a  smooth  surface  results  which 
has  no  vulnerable  point  at  which  It  can  be  at- 
taclied  by  the  action  of  traffic.  The  callis  of 
horses'  shoes  cannot  chip  off  the  surface  of  the 
pavement,  as  is  the  case  with  brick  or  even 
stone,  nor  can  the  fibers  of  the  wood  be  ripped 
off  because  they  are  vertical,  and  resemble  in 
this  respect  a  bundle  of  fine  wires  set  on  end 
and  tightly  wedged  together.  We  have  found 
that  the  action  of  traffic  on  such  a  block  is  to 
drive  the  upper  ends  of  the  fibers  down  and 
compress  them,  so  that  the  heavier  the  traffic, 
the  more  solid  becomes  the  surface  of  the  block, 
just  as  would  result  from  the  continual  pound- 
ing with  a  hammer  upon  the  end  of  a  stick  of 
timber.  This  felting  action,  as  it  perhaps  might 
be  termed,  upon  the  fibers  of  the  upper  surface 
of  the  block,  is  assisted  by  the  resinous  material 
forced  into  the  wood  along  with  the  creosote  oil, 
for  which  reason  we  have  never  found  a  case 
of  brooming  in  the  upper  surface  of  the  block 
as  is  found  with  the  timber  as  treated  abroad, 
and  especially  when  laid  with  an  open  joint. 
The  whole  theory  of  the  vertical  fibers  in  the 
block  is  that  they  should  be  tightly  bound  to- 
gether so  that  each  supports  its  neighbor,  and 
for  this  reason  the  faces  of  the  block  should 
not  be  separated  by  a  joint,  if  it  can  be  avoided, 
as  otherwise  the  blocks  cannot  mutually  sup- 
port each  other.  It  is  interesting  to  note  that  a 
recent  copy  of  the  "Sanitary  Record"  in  London 
stated  that  the  practice  of  laying  wood  blocks 
with  a  tight  joint  was  rapidly  coming  into  favor 
in  London  owing  to  the  greater  durability  which 
it  gave  to  the  pavement.  In  the  case  of  the 
grooved  block  used  on  Boylston  Street,  the 
groove  between  the  blocks  was  one  inch  deep 
and  the  same  results  would  have  been  secured 
had  the  groove  been  only  one-half  inch  deep. 
This  small  groove'  would  leave  almost  the  entire 
two  faces  of  the  block  bearing  against  each 
other  and  supporting  each  other  solidly  in  the 
street. 

Owing  to  the  fact  that  the  wood  selected  for 
treatment  is  all  heart  wood,  there  is  very  little 
difference,  if  any,  in  density  in  the  Individual 
block.  What  difference  does  exist  is  largely 
made  up  by  the  greater  absorption  of  the  pre- 
servative fluid  by  the  more  porous  blocks  and 
the  corresponding  less  absorption  by  the  denser 
blocks.  This  may  seem  a  finely  drawn  theory, 
but  yet  the  fact  remains  that  over  two  years  of 
heavy  traffic  on  Tremont  Street  has  failed  to 
demonstrate  the  slightest  irregularity  in  the 
wear  of  individual  blocks.  This  is  the  only  way 
in  which  such  a  pavement  could  wear  out;  that 
is,  by  wearing  in  spots  which  would  result  in 
holes  in  the  pavement.  So  long  as  the  wear  is 
even  over  the  entire  surface  of  the  pavement,  its 
life  is  almost  indeflnite.  It  is  interesting  to 
note  that  the  stretch  of  wood  pavement  laid  in 
front  of  the  Auditorium  Hotel  in  Chicago,  which 
is  now  in  its  fourth  year,  has  shown  exactly 
the  same  results  as  those  recited  above  for 
Tremont  Street. 

In  the  foreign  pavements  far  less  care  is  taken 
in  the  selection  of  the  wood  and  a  large  ma- 
jority of  the  "jlocks  laid  have  a  considerable 
proportion  of  sap  wood  in  them;  this  wood,  be- 
ing extremely  porous  and  much  softer  than  the 
harder  blocks,  does  produce  a  certain  irregulari- 
ty of  wear  in  the  pavement.  The  four  vital 
points  of  difference  between  the  London  pave- 
ments and  those  laid  in  Boston  are:  First,  the 
far  greater  hardness  of  Georgia  pine  as  com- 
pared with  Swedish  deal.  Second,  the  treat- 
ment of  the  timber  with  22  pounds  of  a  mix- 
ture of  creosote  and  resin  as  against  10  pounds 
of  straight  creosote  oil  generally  used  abroad. 


Third,  the  selection  of  all  heart  wood  and  the 
exclusion  of  all  sap  wood,  a  practice  not  fol- 
lowed abroad.  Fourth,  the  laying  of  the  blocks 
with  a  tight  joint. 

In  these  four  respects  we  believe  we  have 
vastly  improved  upon  the  foreign  practice,  yet 
under  a  traffic  of  over  40,000  teams  per  day,  the 
life  of  wood  pavement  on  the  Strand  in  Lon- 
don is  given  in  official  reports  as  seven  years. 
Very  few,  if  any,  granite  pavements  would  be 
in  condition  for  travel  at  the  end  of  that  time 
under  that  traffic.  It  is  therefore,  first,  the 
splendid  showing  of  the  pavements  as  laid 
abroad,  and,  second,  the  improvements  made 
over  the  foreign  practice,  which  causes  us  to 
say  that  properly  constructed  wood  pavements 
have  a  longer  serviceable  life  than  granite. 


The  Mechanical  Plant  of  the  Prudential  Buildinga, 
Newark,  N.  J. 


An  International  Committee  on  Street  Hygiene. 


The  International  Congress  for  Hygiene  and 
Demography,  which  convened  in  Paris  in 
August,  1900,  appointed  an  International  Com- 
mittee of  Street  Hygiene,  composed  of  men 
prominently  connected  with  municipal  improve- 
ment on  the  continent  of  Europe,  in  England 
and  America,  Mr.  Rudolph  Hering,  of  New  York, 
being  the  member  from  the  United  States.  This 
committee  met  in  September  last  and  voted  to 
prepare  recommendations  to  be  submitted  to  the 
next  Congress  of  Hygiene  and  Demography,  to 
be  held  in  Brussels  in  1903. 

The  purpose  ot  the  International  Committee 
of  Street  Hygiene  is  to  further  that  branch  of 
sanitary  science  which  deals  particularly  with 
the  following  subjects:  Construction  and  main- 
tenance of  the  surface  of  roads  and  streets; 
cleaning  of  streets,  including  removal  of  snow 
and  collection,  removal  and  disposal  of  sweep- 
ings; planting  of  trees  and  plants;  public  sani- 
tary conveniences;  stoi'age,  collection,  removal 
and  disposal  of  house  refuse  and  refuse  from 
mills,  markets  and  slaughter  houses.  In  general 
the  committee  recommends  that  public  work  of 
this  character  should  be  done  by  the  public 
authorities  under  one  administrative  officer, 
who  should  be  directly  responsible  to  the 
authorities  and  who  should  be  a  trained  en- 
gineer well  acquainted  with  hygiene. 

The  cleaning  of  streets  should  be  so  conducted 
that  neither  the  atmosphere  nor  persons  nor  ob- 
jects will  be  polluted,  and  the  raising  of  dust 
should  be  prevented  by  systematic  watering.  All 
public  ways  should  be  cleaned  at  least  once  a 
week  and  main  thoroughfares  two  or  three  times 
a  week  or  every  day,  the  best  time  for  the  work 
being  the  night  or  early  morning.  Street  sweep- 
ings should  be  removed  immediately  after  their 
collection,  without  intermediate  storage,  in 
tight  carts,  which  should  be  kept  thoroughly 
clean.  The  use  of  street  sweepings  for  filling 
lowlands,  especially  in  the  neighborhood  of 
houses,  should  not  be  allowed  if  the  sweepings 
contain  much  organic  matter.  All  kinds  of 
house  refuse  and  refuse  from  markets  and 
slaughter  houses  should  be  regarded  as  danger- 
ous to  health.  Any  handling  of  house  refuse 
should  be  avoided,  as  far  as  possible,  and  the 
sorting  of  such  refuse  should  be  prohibited.  In 
the  houses  the  refuse  should  be  put  only  into 
metal  receptacles  of  convenient  shape  and  size, 
which  can  be  readily  handled  and  thoroughly 
cleaned.  Wherever  possible,  these  receptacles 
should  be  collected  or  emptied  every  day,  pre- 
ferably during  the  night  or  the  early  morning 
hours  before  traffic  in  the  streets  commences. 
Destruction  by  fire  is  regarded  as  the  most  sat- 
isfactory method,  and  the  tipping  of  such  refuse 
into  waste  places,  for  filling,  in  the  neighbor- 
hood of  houses  is  so  objectionable  that  it  should 
always  be  prohibited.  Dumping  the  refuse  into 
a  water-way,  as  is  sometimes  done,  generally 
creates  a  nuisance. 


One  of  the  most  elaborate  mechanical  plants 
yet  provided  for  meeting  the  requirements  of 
the  modern  office  building  has  been  supplied  for 
the  group  ot  four  large  office  structures  in 
Newark,  N.  J.,  belonging  to  the  Prudential  In- 
surance Company  of  America.  The  plant  is  a 
complete  one  in  the  variety  and  character  of  its 
equipment  and  possesses  a  number  of  features 
unusual  in  this  class  of  work.  It  has  been  ac- 
corded valuable  space  in  one  of  the  buildings, 
and  being  readily  accessible  to  visitors,  not  a 
little  attention  has  been  paid  toward  improving 
its  general  appearance. 

The  four  buildings  are  all  twelve  stories  high 
and  in  the  aggregate  have  approximately  13 
acres  of  floor  space.  Three  of  the  buildings 
and  a  large  addition  to  an  old  building  are  new 
and  in  one  of  the  new  buildings,  known  as  the 
North  Building,  is  located  the  mechanical  plant. 
The  new  plant  supersedes  that  formerly  serving 
the  old  building  and  is  connected  to  all  the 
buildings  by  means  of  tunnels  under  the  separ- 
ating streets.  The  chief  requirements  met  by 
the  new  installation  are  lighting,  heating,  ele- 
vator service  and  a  hot,  cold  and  refrigerated 
water  supply.  Lighting  is,  as  usual,  by  incan- 
descent electric  lamps,  of  which  there  are  proba- 
bly 15,000  all  told,  of  16  candle-power  each  on 
110-volt  circuits.  Heating  is  largely  by  direct 
low-pressure  steam  radiation,  supplied  with  ex- 
haust steam  ordinarily  and  with  live  steam 
when  necessary.  The  elevators  are  all  of  the 
hydraulic  type,  supplied  from  the  central  plant 
with  water  at  unusually  high  pressure.  There 
are  in  all  the  buildings  27  passenger  elevators 
and  including  book  lifts  and  dumb  waiters  36 
hydraulic  elevator  units  connected  to  this  sys- 
tem. The  water  supply,  that  is,  the  plumbing 
service,  is  quite  elaborate  and  has  already  been 
described  in  The  Engineering  Record  of  July 
6,   1901. 

The  mechanical  plant  occupies  all  of  the 
ground  floor  of  the  North  Building  except  that 
required  for  the  main  entrance  hall  to  the  ele- 
vators and  stairways  for  the  office  floors  above. 
It  consists  of  an  engine  room,  which  is  in  the 
building  proper,  and  a  boiler  house,  which  is 
practically  an  addition  on  the  rear  side.  The 
floor  of  the  engine  room  is  some  distance  below 
street  level,  and  the  room  extends  to  the  ground 
story  ceiling.  It  is  thus  a  lofty  room  and  in 
addition  has  high  windows  on  two  street  sides 
affording  the  public  in  the  street  a  splen- 
did view  of  all  the  machinery.  To  favor 
further  the  chance  to  make  the  plant  an 
exhibition  one,  all  piping,  so  far  as  pos- 
sible, is  carried  in  a  cellar  underneath 
the  engine-room  floor.  The  engine  room  is 
about  45x111  feet  in  plan  and  contains  four 
electric  generating  sets,  the  pumping  equipment 
and  apparatus  for  the  elevator  installation,  a 
number  of  other  pumps,  a  feed-water  heater  and 
an  elaborate  switchboard  facing  the  street  win- 
dows. Vaults  have  been  built  under  the  side- 
walks and  this  space  has  been  largely  utilized 
for  a  storage  battery  operated  in  connection 
with  the  electric  plant.  The  engine  room  is 
served  by  two  8-ton  hand-power  traveling  cranes 
of  22-feet  span  built  by  Reading  Crane  &  Hoist 
Works. 

The  boiler  plant,  which  is  located  in  a  room 
45x79  feet  in  plan,  is  unique  so  far  as  being  re- 
lated to  a  power  plant  for  an  office  building.  It 
is  provided  with  coal  and  ash  handling  ma- 
chinery and  a  large  overhead  storage  hopper 
or  bin,  allowing  a  gravity  flow  of  coal  to  the 
firing  space.  Below  the  firing  floor  there  is  a 
cellar  containing  boiler-feed  pumps,  a  number 
of  tanks  and  the  conveyors  for  hauling  coal 
and   ashes.     In   the  boiler  house,   in   addition. 
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there   is  an  elaborate   ventilation   plant  and  a 
refrigerating  plant  for  furnishing  iced  water. 

There  are  eight  boilers  in  all.  of  250  horse- 
power capacity,  set  in  four  batteries,  with 
space  for  a  fifth  battery.  They  were  built  by 
The  Babcook  &  Wilcox  Company  and  are  of 
wrought-steel  construction  of  the  following  di- 
mensions: Each  boiler  is  9  sections  of  tubes 
in  width,  each  section  having  twelve  4-inoh 
tubes  18  feet  long.  The  steam  drums  are  42 
inches  in  diameter  and  23  feet  4  inches  long, 
made  of  ^-inch  plate.  Each  boiler  has  2,217 
square  feet  of  heating  surface  and  39.1  square 
feet  of  grate  surface,  a  ratio  of  56.7  to  1.  The 
boiler  plant  is  served  by  a  masonry  double- 
shell  chimney,  rising  clear  of  the  building  as 
an  octagonal  shaft  of  Indiana  limestone,  sur- 
mounted by  a  heavy  carved  stone  capital.  This 
structure,  which  was  described  in  detail  in  The 
Engineering  Record  of  December  14,  1901,  has  a 
total  height  of  230  feet  9  inches,  but  its  top  is 


conveyor,  the  former  delivering  coal  received  at 
the  street  to  the  latter  and  the  bucket  conveyor 
carrying  the  coal  overhead  to  the  bin,  this  con- 
veyor, as  is  frequently  done,  being  used  also 
to  carry  the  ashes,  dumping  them  into  an  ash 
bin  from  which  they  are  loaded  from  a  spout 
into  ash  carts,  as  desired.  Coal,  as  delivered 
through  a  coal  hole  in  the  sidewalk,  falls  into 
a  weighing  hopper.  This  is  emptied  upon  the 
belt  conveyor  which  travels  in  the  cellar  of  the 
building  to  the  nearest  corner  of  the  boiler 
house  cellar.  The  belt,  which  was  furnished 
by  the  Webster  Manufacturing  Company,  is  IG 
inches  wide  and  is  driven  by  a  2-foot  pulley 
from  a  T^  horse-power  C  &  C  electric  motor. 
At  70  revolutions  per  minute  the  belt  speed 
would  thus  be  440  feet  per  minute.  The  belt 
is  enclosed  its  entire  length  by  a  box  of  No.  10 
sheet  metal  to  prevent  the  dust  flying  all  about, 
and  at  its  discharging  end,  after  it  dumps 
tnrough  a  chute  upon  the  bucket  conveyor,  it  is 


located  a  chute  through  which  the  ashes  are 
dumped  from  the  conveyor  to  an  ash  hopper. 
Ash  carts  are  backed  in  a  driveway  underneath 
this  and  there  filled.  The  movable  dump  car- 
riage can  be  controlled  by  chains  from  the 
boiler-room  floor.  The  coal  bin  is  of  the  V- 
shaped  class  and  its  sides,  which  are  of  brick 
arches  sprung  between  longitudinal  I  beams, 
are  pitched  about  23  degrees.  Us  total  capacity 
is  about  750  tons.  In  this  connection  mention 
should  be  made  of  the  fact  that  the  boiler  room 
below  the  biu  is  ventilated,  as  indicated  in  the 
cross-section  drawing  herewith,  the  air  at  the 
inner  wall  of  the  boiler  house  having  to  pass 
through  louver  openings  in  a  monitor  built 
against  the  adjoining  building  wall. 

There  are  two  steam  headers,  each  supplied 
by  independent  connections  from  each  of  the 
boilers.  One,  20  inches  in  diameter,  collects 
the  steam  for  the  electric  generating  units  and 
the  other,  8  inches  in  diameter,  receives  steam 
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210  feet  above  the  level  of  the  grates;  it  has  a 
constant  inside  diameter  of  9  feet. 

The  smoke  breeching  connecting  boilers  and 
stack  is  of  No.  8  black  iron,  suspended  across 
the  rear  of  the  boilers  and  of  the  same  cross- 
section  throughout,  changing  in  shape  at  the 
stack  to  enter  the  necessarily  narrow  and  long 
Inlet  to  that  point.  This  cross-sectional  area  is 
about  25  per  cent,  greater  than  the  full  area 
of  the  chimney.  The  aggregate  area  of  the  indi- 
vidual smoke  passages  from  the  boilers  to  the 
breeching  is  practically  that  of  the  main  breech- 
ing. For  non-conducting  covering  magnesia 
blocks  1%  inches  thick  fastened  to  wire  mesh 
placed  to  enclose  2  inches  of  air  space  Were 
used,  with  %  inch  of  magnesia  plaster  and  V. 
inch  of  bard  finish  plaster  painted  two  coats  of 
waterproof  paint  on  top  of  the  blocks. 

The  coal  and  ash  handling  machinery  com- 
prises a  belt  conveyor  and  a  chain  and  bucket 


cleaned  by  means  of  a  wire  brush  rotated 
against  it.  The  dust  liable  to  cling  to  it  is  in 
that  way  not  allowed  to  accumulate  and  cause 
trouble.  The  conveyor  hauls  the  coal  upward 
at  an  angle  of  about  5%  degrees  with  the  hori- 
zontal. 

The  bucket  conveyor  is  of  the  McCaslin  type 
and  travels  in  the  usual  way,  along  the  cellar 
floor  underneath  the  ash  hoppers  below  each 
boiler  ashpit,  then  up  one  end  of  the  building, 
then  across  overhead  the  length  of  the  coal  bin 
and  down  at  the  other  end  of  the  building.  It 
runs  through  a  monitor  to  the  roof  above  the 
bin,  which  thus  affords  sufficient  light  to 
Inspect  readily  the  distribution  of  coal  through- 
out the  hopper,  and  at  one  end  of  the  monitor  is 
located  the  drive,  which  requires  a  10-horse- 
power  electric  motor.  The  usual  tripping  or 
dump  carriage  is  provided,  and  at  the  opposite 
end  of  the  monitor  from  the  driving  motor  is 


for  the  various  pumps,  this  header  being  pro- 
vided in  the  boiler  by  a  cross-connection  with 
the  larger  header  and  joined  in  the  cellar  under 
the  engine  room  with  a  main  fiom  the  larger 
header,  so  that  the  pumps  of  the  elevator  in- 
stallation can  obtain  steam  from  either  source. 
The  steam  piping  in  the  boiler  room  is  shown 
in  the  accompanying  drawings.  An  8-inch  pipe 
feeds  the  20-inch  header  fi-om  each  boiler,  with 
a  valve  both  at  the  steam  drum  and  at  the. 
header.  From  the  header  are  taken  a  16-inch 
main  for  the  electric  generating  sets,  a  10-inch 
connection  for  supplying  the  heating  system 
through  pressure  reducing  valves,  when  live 
steam  is  necessary,  and  an  8-inch  pipe  joining 
main  header  with  the  auxiliary  or  pump  sys- 
tem of  steam  mains.  For  the  auxiliary  header, 
the  safety-valve  outlet  from  each  boiler  is  fitted 
with  a  Y  fitting,  and  to  one  branch  of  this  is 
attached  the  safety  valve  and  to  the  other  a  5- 
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inch  connection  to  the  auxiliary  header,  two 
valves  also  fitted  in  the  auxiliary  header 
feeders.  The  safety-valves  all  have  exhaust  or 
discharge  pipes  for  the  blow-off  steam  and  these 
all  connect  into  a  discharge  main  which  is  car- 
ried into  the  smoke  breeching  close  to  the 
stack. 

The  working  pressure  is  150  pounds  per 
square  inch  and  the  steam  piping  was  tested 
to  stand  250  pounds  hydrostatic  pressure.  The 
pipe  bends  from  boilers  to  headers,  the  high- 
pressure  mains  from  the  headers  and  the  branch 
pipes  to  the  engines  and  pumps  are  all  of 
wrought  iron,  with  valves  and  fittings  designed 
according  to  the  Walworth  Manufacturing 
Company  standard  for  250  pounds  pressure.  The 
flanges  have  a  plain  face  with  a  raised  surface 
for  gaskets  and  are  spot  faced  for  bolts.  For 
high-pressure  pipes  6  inches  in  diameter  and 
larger,  the  Van  Stone  joint  is  used,  as  it  is  also 
for  low-pressure  work  7  inches  and  over.     For 
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the  elbows  below  the  floor.  The  10-inch  out- 
side diameter  pipe  in  the  boiler  room  is  dropped 
from  the  main  header  to  the  cellar,  as  shown, 
and  subdivides  into  a  15-inch  outside-diameter 
main  for  the  electric  generating  units  and  into 
an  8-inch  pipe  which  is  connected  into  the  8- 
inch  pipe  carried  from  the  auxiliary  header  iuto 
the  cellar.  At  this  cross  connection,  are  tapped 
the  steam  supply  pipes  to  the  elevator  pumps. 
The  steam  connections  to  all  the  engines  and 
the  main  elevator  pumps  are  provided  with  De 
Rycke  steam  separators  in  the  cellar  and  in 
addition  to  the  throttle  valve  have  bevel-geared 
valves  near  the  supply  mains  in  the  cellar  oper- 
ated from  floor  stands  in  the  engine  room.  The 
sizes  of  the  pipes  would  indicate,  in  the  case 
of  the  boiler  supplies,  at  the  normal  rating  of 
the  boilers,  a  velocity  of  steam  flow  of  1,100 
feet  per  minute  and  in  the  case  of  the  engines 
at  rated  load  and  fair  steam  consumption  about 
1,600  feet  per  minute. 


pressure  and  consequently  smaller  pipes  to  the 
different  buildings  are  possible.  With  this  high 
pressure,  instead  of  the  pressure  tank  usual 
with  lower  pressure  systems,  accumulators  are 
used.  These  weighed  tanks  rise  through  cellar 
into  the  engine  room.  For  the  satisfactory 
operation  of  the  valves  to  the  elevator  cylinders, 
a  low-pressure  hydraulic  system  has  been  in- 
stalled, for  which  purposes  the  pilot  return 
pumps  have  been  provided  maintaining  a  pres- 
sure of  80  pounds. 

Between  the  three  accumulators  and  the  par- 
tition wall  are  three  10x6xl0-inch  Laidlaw- 
Dunn-Gordon  duplex  pumps,  two  for  house  and 
Are  service  and  the  third,  with  outside  packed 
plunger,  for  boiler  feeding.  A  Berryman  steam- 
tube  feed-water  heater,  containing  1,660  lineal 
feet  of  2-inch  seamless-drawn  brass  tubing,  is 
also  located  in  the  engine  room.  It  is  58  Inches 
in  diameter  and  has  a  height  of  17  feet. 

The  exhaust  steam   from  the  engines  is  col- 
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other  high-pressure  pipes  extra  heavy  screwed 
joints  are  used,  with  the  pipe  flush  with  the 
flange  after  the  latter  was  faced  off  in  a  lathe. 
The  gaskets  are  of  corrugated  copper.  The 
steam  headers  are  made  up  of  cast  gun-iron 
headers,  with  which  the  connections  to  and 
from  the  headers  are  made,  and  of  steel  pipes 
with  the  Van  Stone  joint,  the  gun-iron  headers 
being  opposite  each  pair  of  boilers  and  the  steel 
pipes  connecting  the  gun-iron  parts.  The  gun- 
iron  headers  are  built  with  heavy  ribs,  of  iron 
of  30,000  pounds  tensile  strength  and  with 
flanges  drilled  for  the  Walworth  250-pound 
standard.  The  steam  headers  are  supported 
from  heavy  brackets,  the  20-inch  header  on  roller 
chairs  to  allow  for  expansion. 

The  machinery  in  the  engine  room  is,  in  gen- 
eral, supplied  by  wrought-iron  bends  rising 
through  the  floor  and  turning  downward  to  the 
steam  cylinders,  all  of  sufficient  length  to 
eliminate   flanged   joints  between   throttle  and 


The  electric  generating  units  are  located  at 
one  end  of  the  engine  room  and  consist  of  Ball 
&  Wood  non-condensing  tandem-compound  en- 
gines direct  connected  to  Buliock  125-volt  direct- 
current  dynamos.  Three  of  the  units  are  of 
250  kilowatts  capacity  each,  and  the  engines 
are  17  and  30x18  inches  in  cylinder  dimensions; 
the  fourth  is  of  150  kilowatts  capacity  with  a 
12  and  22xl6-inch  engine. 

The  elevator  equipment  includes  three  com- 
pound three-cylinder  Laidlaw-Dunn-Gordon 
pumps,  the  three  cylinders  located  side  by  side 
and  driving  three  water  plungers,  a  safe-lifting 
pump  and  two  pilot  return  pumps.  The  large 
pumps  have  one  17-inch  steam  cylinder  and  two 
19-inch  steam  cylinders,  5-inch  water  plungers 
and  a  24-inch  common  stroke.  For  regular  ser- 
vice a  pressure  of  750  to  800  pounds  is  main- 
tained by  the  pumps,  with  perhaps  an  average 
of  720  pounds  at  the  elevators  so  that  the  vol- 
ume of  water  necessary  is  less  than  with  a  lower 


lected  into  an  18-inch  main  and  that  from  the 
elevator  pumps  into  a  12-inch  main,  and  the  two 
unite  into  a  20-inch  main,  as  shown  in  the  plan 
of  the  cellar  below  the  engine  room.  To  pro- 
vide for  expansion  in  these  lines  Wainwright 
expansion  joints  are  employed.  The  exhaust 
first  passes  through  a  tank  12  feet  long  and  4 
feet  in  diameter,  which  is  a  Utility  combined 
grease  extractor  and  muflSer  tank.  It  is  con- 
structed of  a  %-inch  steel  shell  and  %-lnch 
heads  and  is  provided  with  a  by-pass  for  the 
steam,  if  it  is  desired  to  cut  it  out  temporarily. 
The  exhaust  main  next  reaches  the  connection 
to  the  feed-water  heater,  about  which  it  has  a 
bypass  in  the  cellar.  From  this  point  the 
steam  may  pass  into  the  heating  system  for  the 
buildings  or  into  the  atmosphere,  the  latter  pipe 
fitted  with  the  usual  back-pressure  valve.  Here, 
as  shown,  is  the  auxiliary  live-steam  supply  to 
the  heating  system;  this  is  a  20-inch  pipe  drop- 
ping from  the  boiler  room,  starting  as  a  10-inch 
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pipe  from  the  main  steam  header  and  fitted 
with  two  Kieley  reducing  valves  arranged  in 
series  to  reduce  from  150  to  80  pounds  and  from 
80  to  0  pound.  The  heating  main  continues  20 
inches  in  diameter  through  the  cellar  to  the 
tunnel  to  the  West  Building,  supplying  on  the 
way  a  10-inch  main  for  the  North  Building  and 
the  North  West  Building. 

A  section  of  the  tunnel  connecting  the  North 
and  West  Buildings  is  given  in  the  accompany- 
ing drawings.  It  is  built  in  duplicate,  there 
being  two  tunnels  parallel  with  each  other,  about 
6  or  7  feet  apart,  the  two  tunnels  united  at  each 
end,  and  one  given  up  to  the  steam  and  other 
piping,  as  indicated,  and  the  other  to  electric 
cables  and  wires.  The  construction  is  fully 
shown.  The  tunnels  are  75  feet  long  and  their 
floors  are  about  21  feet  below  street  level.  The 
steam  pipes  are  supported,  as  shown,  on 
wrought-iron  pipe  standards  adjustable  as  re- 
gards height;   besides  the  heating  main  there 
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All  the  condensation  from  the  heating  sys- 
tems of  the  buildings  Is  returned  to  the  main 
receiving  tanlc,  which  is  5x6x6  feet  in  size,  this 
water  being  supplemented  as  may  be  necessary 
by  water  from  the  receiving  tank  of  the  re- 
frigerating plant.  This  tank  is  of  the  same  size 
as  the  main  receiving  tank  and  takes  the  over- 
flow of  the  condenser  of  the  refrigerating  ap- 
paratus. Near  the  main  tank  are  two  boiler 
feea  pumps  of  the  same  size  and  type  as  the 
boiler  feed  pump  in  the  engine  room,  the  latter 
pump  being  a  reserve  which  is  connected  for 
house  or  fire  service  as  well.  The  pumps  dis- 
charge through  a  feed-water  filter  and  the  feed- 
water  heater  in  turn  before  delivering  to  the 
boilers.  The  filter  is  a  Ward  combination  zinc 
box  and  filter  composed  of  lu  cast-iron  18-inch 
cylinders  7  feet  high. 

The  feed  piping  is  of  brass,  4  inches  in  diam- 
eter, and  the  main  extends  under  the  boiler 
floor    with    1%-inch    brass    connections    rising 
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is  blown  into  the  engine  room  and  exhausted 
from  the  cellar,  the  air  to  the  cellar,  however, 
coming  partly  from  the  engine  room  through 
manholes  in  the  floor,  but  chiefly  from  out  of 
doors.  The  plenum  fan  is  located  at  a  rear 
corner  of  the  boiler-house  cellar  and  draws 
through  a  cheese-cloth  screen  consisting  of  15 
leaves,  each  6%  feet  high  and  2  feet  wide,  giv- 
ing a  total  dust  filtering  area  of  195  square 
feet.  The  fan  is  placed  immediately  within  the 
filter  and  is  of  the  single  inlet  type  with  a  72- 
inch  centrifugal  blast  wheel  in  a  full  housing. 
It  is  of  the  B.  F.  Sturtevant  manufacture  and 
is  direct-connected  to  a  15-horse-power  C  &  C 
electric  motor  arranged  to  run  at  200  to  300 
revolutions  per  minute.  Assuming  that  it  de- 
livers 25,000  cubic  feet  of  air,  the  velocity 
through  the  filter  will  be  about  2  feet  per  sec- 
ond. As  shown  in  the  cellar  plan,  the  air  is 
discharged  through  a  duct  3  feet  square,  which 
delivers  to  seven  vertical  flues  running  to  open- 
ings in  the  engine  room,  these  12  feet  above  the 
floor.    The  velocities  of  air  on  the  assumed  fan 
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is  a  high-pressure  main  and  the  corresponding 
exhaust  main.  The  heating  main  is  graded 
slightly  in  the  direction  of  steam  flow  and  at 
convenient  points  suitable  drain  connections 
are  provided.  To  receive  the  drip  water,  from 
piping  in  cellar  and  tunnel,  18-inch  tanks  5 
feet  long  are  located  at  the  power-plant  end  of 
the  tunnel,  one  to  collect  high-pressure  drips, 
another,  the  low-pressure  drips,  and  the  third 
the  drips  of  the  plumbing  system.  Each  tank 
Is  served  by  a  4%x2%x4-lnch  duplex  steam 
pump  under  the  control  of  a  pump  governor, 
one  delivering  the  high-pressure  drips  to  the 
main  receiving  tank,  while  the  low-pressure 
drips,  containing  grease  laden  water  from  the 
exhaust  main,  is  discharged  into  the  blow-ofF 
tank.  The  heating  return  main,  not  shown  in 
the  cross-section  drawing  of  the  tunnel.  Is  4 
inches  In  diameter  and  passes  through  the  cel- 
lar of  the  plant  to  the  main  receiving  tank, 
which  is  located  against  the  boiler-room  cellar 
vaU. 


through  the  floor  to  the  boilers.  Each  riser 
has  a  1%-inch  inlet  for  an  injector  connection, 
a  Nathan  injector  being  supplied  to  each  boiler. 
Valves,  flttings,  flanges,  etc.,  of  the  feed  piping 
are  of  cast  bronze.  The  blow-ofC  tank  located, 
as  shown,  is  4  feet  in  diameter  and  12 
feet  long,  constructed  of  %-lnch  steel  with  7/10- 
inch  heads.  The  contents  of  the  tank  have  to 
be  cooled  before  discharge  Into  the  sewer,  and 
such  fresh  water  as  may  be  required  for  the 
plant  is  passed  as  usual  through  a  submerged 
coil  within  the  tank.  There  are  ten  of  these, 
of  2-inch  seamless  brass,  with  their  ends  con- 
nected to  two  cast  bronze  headers  with  5-inch 
water  connections.  There  are  all  told  about  230 
lineal  feet  in  the  brass  coils. 

For  ventilation  the  plant  is  unusually  well 
equipped,  having  both  a  plenum  and  an  exhaust 
fan.  The  air  supply  is  not  heated  at  all,  as,  of 
course,  the  circulation  of  air  is  intended  largely 
to  maintain  as  low  a  temperature  as  possible, 
particularly  In  the  pipe  cellar.     The  fresh  air 


capacity  figure  2,750  feet  per  minute  in  the 
ducts  and  2,550  feet  in  the  flues.  The  registers 
in  the  engine  room,  which  are  twice  the  area 
of  the  flues,  are  provided  with  copper  swivel 
discharge  outlets,  directing  the  air  downward, 
horizontally  or  upward,  as  desired. 

The  exhaust  of  the  air  is  accomplished  in  an 
interesting  manner.  Vertical  flues  are  built  in 
the  outside  walls  of  the  building  receiving  out- 
side air  a  short  distance  above  street  level  and 
discharging  it,  some  flues  into  the  pipe  cellar, 
others  into  the  vault.  The  air  is  drawn  through 
the  cellar  to  vent  openings  in  the  inside  wall 
of  the  cellar,  where  it  is  exhausted  through  a 
duct  and  discharged  through  a  vertical  shaft 
into  the  atmosphere  by  means  of  the  exhaust 
tan.  This  is  a  Sturtevant  centrifugal  fan,  of 
7-foot  wheel,  direct  connected  to  a  20-horse- 
power  motor.  When  running  between  170  and 
240  revolutions  per  minute,  it  is  depended  on 
to  exhaust  60  to  80  per  cent,  more  air  than 
blown  In  by  the  plenum  fan,  so  that  there  may 
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always  be  an  iaflow  through  all  sorts  ot  open- 
ings into  both  the  engine  room  and  the  cellar. 
It  should  be  stated  that  the  vault,  which  con- 
tains the  storage  battery,  has  a  separate  ex- 
haust to  the  atmosphere,  lead  lined  to  resist  the 
action  of  the  acid  fumes  from  the  storage  bat- 
tery. The  fresh-air  supply  ducts  are  covered 
with  1-inch  magnesia  blocks  wrapped  in  can- 
vas. 

Returning  to  the  engine  room,  and  the  elec- 
tric equipment,  the  switchboard  consists  ot  nine 
panels  of  marble,  7%  feet  high,  36  feet  in  total 
length.  Eight  of  the  panels  are  devoted  to  the 
instruments  controlling  the  electrical  output, 
while  the  ninth  contains  Instruments  pertaining 
to  the  steam  plant,  eight  steam  gauges  corre- 
sponding to  the  eight  boilers,  a  low-pressure 
steam  gauge,  a  vacuum  gauge  and  a  recording 
steam  gauge.  Of  the  electric  panels  of  the 
board,  the  first  has  the  instruments  for  the 
storage  battery  control,  the  next  four  correspond 
to  the  four  electric  generating  sets  and  the  re- 
maining three  are  given  up  to  the  various  feed- 
ers.    The  board  stands  5  feet  from  the  wall. 

The  storage  battery  is  located  in  the  vault 
under  the  sidewalk  and  is  used  for  nights  or  at 
times  when  but  few  lamps  are  required.  It  is 
ot  800  ampere-hours  capacity  and  includes  15 
end-cells  with  a  motor-driven  end-cell  switch 
which  can  be  controlled  from  the  switchboard. 
A  Crocker-Wheeler  motor-driven  generator,  in 
the  engine  room,  is  used  as  a  booster  in  charg- 
ing. For  the  control  of  the  battery,  the  usual 
instruments  are  provided,  including  a  two-pole 
double-throw  switch  for  charging  in  the  one 
case  and  discharging  in  the  other  and  a  similar 
switch  for  connecting  the  battery  on  either  the 
light  or  power  busses.  Circuit  breakers  are  pro- 
vided and  an  automatic  overload  switch,  to 
gether  with  a  wattmeter,  a  voltmeter  and  an 
ammeter,  the  latter  two  mounted  on  brackets. 
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meters  on  the  four  panels,  connected  up 
from  multiple-point  switches  are  supplied. 
Across  the  tops  of  the  three  feeder  panels  are 
two  recording  voltmeters  and  six  ammeters,  one 
ammeter  each  for  the  North  Building,  the 
North  West  Building,  the  West  Building,  the 
Main  Building,  the  Main  Building  Addi- 
tion   and    one    unassigned     or    blank.      The 
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voltmeters,  which  are  on  the  center  of  the  three 
feeder  panels,  are  two  large  wattmeters,  one 
for  recording  the  total  energy  supplied  through 
the  light  busses  and  the  other  for  all  the  energy 
supplied  for  power.  The  accompanying  photo- 
graph shows  the  switchboard  before  the  indi- 
cating instruments  were  in  place. 
The  architect  for  the  buildings  is  Mr.  George 
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Choss-Section  of  Maxn  Pipe  Tunnel. 


amount  of  current  supplied  to  each  build- 
ing is  thus  separately  indicated.  Each  of 
the  feeders  has  a  circuit  breaker,  these  arranged 
along  the  bottom  of  the  board,  except  that  foi 
the  North  Building,  that  In  which  the  switch- 
board   is   located,    in    which    case   the    various 


B.  Post,  of  New  York,  and  all  engineering  work 
in  connection  with  them  was  done  under  the 
supervision  of  Mr.  Amory  Coffin,  his  engineer. 
The  power  and  heating  piping  and  the  ventilat- 
ing apparatus  was  installed  by  Messrs.  Baker, 
Smith  &  Company,  of  New  York,  and  the  elec- 
tric work,  for  which  Messrs.  Pattison  Brothers 
were  retained  as  consulting  engineers,  was  done 
by  Messrs.  Hatzel  &  Buehler,  of  New  York.  The 
switchboard  was  constructed  by  the  General  In- 
candescent Arc  Light  Company.  The  elevators 
were  installed  by  the  Otis  Elevator  Company, 
for  which  Messrs.  W.  T.  Hiscox  &  Company,  of 
New  York,  were  sub-contractors.  The  coal  and 
ash  handling  apparatus  was  designed  by  Mr.  T. 
Amory  Coffin,  of  New  York.  Mr.  Tysilio 
Thomas  is  superintendent  of  the  building  and 
Mr.  J,   P.  Russell,  operating  engineer. 


The  New  Power  House  of  the  Twin  City 
Rapid  Transit  Company  of  Minneapolis  will  be  a 
255xl54-foot  building  87  feet  high,  with  two  16- 
foot  Custodis  stacks  235  feet  high.  There  will 
be  twenty-four  5£0-horse-power  Babcock  &  Wil- 
cox boilers  equipped  with  Jones  underfeed 
stokers  and  Mead  coal  and  ash  conveyors.  Five 
5,000-horse-power  AUis  vertical  cross-compound 
engines  direct-connected  to  3,500-kilowatt  Gen- 
eral Electric  generators  will  be  Installed  to  fur- 
nish current  at  13,200  volts.  Blake  vertical 
marine  condensers,  Dean  feed  pumps  and  Stil- 
well-Bierce  &  Smith-Vaile  heaters  will  be  used. 


SWITCHBOABD  BEFORE  INDICATING    l.NSTKUMENTS  WERE  IN   PlA<E 


An  elaborate  electric  bell  installation  is  in- 
stalled, supplied  from  small  motor-generators 
for  lowering  the  voltage. 

Each  of  the  generator  panels  has  a  two-pole 
double  throw  main  switch,  so  that  Its  dynamo 
can  be  placed  on  either  the  light  or  the  power 
busses,  and  has  a  circuit  breaker,  separate 
equalizer  switch  and  an  ammeter.     Three  volt 


smaller  circuits  are  arranged  on  the  switch- 
board with  individual  circuit  breakers  instead 
of  one  main  one.  The  North  West  Building 
houses  an  elaborate  printing  establishment 
which  the  company  has  furnished  to  do  all  its 
printing,  and  in  this  case,  a  power  feeder  is 
provided  separate  from  the  light,  wfth  circuit 
breakers  in   each   case.       Below  the  recording 


Proposals  for  Building  Jetties  and  dredging 
channels  at  Galveston.  Tex.,  are  invited  by  the 
U.  S.  Engineer  Office,  as  advertised  in  The  En- 
gineering Record.  The  total  estimated  cost  of 
the  work  is  about  $2,000,000.  The  approximate 
quantities  for  the  jetties  are  172,000  tons  large 
stone  blocks  for  covering  riprap,  31,500  tons 
large  riprap,  38,000  tons  small  riprap,  and  80,- 
000  linear  feet  of  logs  in  cribs  and  spurs.  The 
channels  will  require  the  dredging  of  about  12,- 
850.000  cubic  yards  of  material,  as  estimated  by 
the  engineers.  Inquiries  for  specifications  and 
further  information  should  be  addressed  to  C. 
S.  Riche,  Captain  of  Engineers,  at  Galveston. 
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Repoit    of    the    Chairman   of   the    Committee   on 

Sewerage  and  Sanitation. 

I*r»senled  lo   the  .\me:iian    Society   of  .Munleipal   Im- 

prorenients  by   Prof.  A.    I'rescott   Folwell. 


Municipal  Sanitation. — The  present  chairman 
of  this  Committee,  in  looking  over  the  "Pro- 
ceedings" of  the  Society,  was  impressed  by  the 
fact  that  while  many  papers  have  been  pre- 
sented in  the  past  nine  years  on  sewerage,  rela- 
tively little  attention  has  been  paid  to  sanita- 
tion; to  be  definite  21  papers  have  been  devoted 
to  sewerage  and  but  5  to  any  other  subject 
which  might  be  classified  under  sanitation, 
aside  from  those  upon  water-supply,  garbage 
and  refuse  disposal,  and  parks,  which  subjects 
are  covered  by  other  Committees.  The  papers 
presented  by  the  Committee  this  year  include 
none  on  any  branch  of  sanitation  other  than 
sewerage,  and  it  therefore  seems  proper  that  it 
should  make  some  report  upon  the  many  neg- 
lected but  important  subjects  included  under 
this  general  title.  And  it  seems  to  the  writer 
that  the  greatest  service  which  he  can  render 
within  the  limits  of  a  brief  report  is  to  call  at- 
tention to  the  importance  in  municipal  improve- 
ment of  certan  sanitary  problems  other  than 
those  included  under  the  beads  of  sewerage. 
water  supply,  garbage  disposal  and  parks. 

It  is  one  of  the  advantages  of  this  Society 
that  its  members  occupy  various  legislative  and 
executive  positions,  and  consequently  each  sub- 
ject is,  or  is  supposed  to  be,  discussed  from  all, 
or  many,  points  of  view.  A  very  large  per- 
centage of  the  papers,  however,  are  presented 
by  civil  engineers,  and  this  must  result,  it 
seems  to  me,  in  the  loss  of  the  benefit  due  to 
diverse  view-points,  and  this  especially  to  the 
engineers  themselves.  It  seems  probable  that 
the  reason  the  neglected  branches  of  sanitation 
to  which  I  wish  to  call  attention  are  neglected 
is  that  they  require  but  slight  services  from  the 
engineer.  This  predominance  of  engineers 
among  the  list  of  authors  of  papers  is  not,  I  feel 
sure,  because  they  have  more  of  interest  to 
present  to  the  Society,  nor  because  they  are  a 
leisure  class,  and  I  have  prepared  this  paper  in 
hope  that  it  may  suggest  to  some  of  the  non- 
engineering  members  that  they  can  give  the 
Society  instructive  information  on  these  sub- 
jects. I  speak  from  a  selfish  point  of  view,  hop- 
ing as  a  result  of  these  remarks  to  ultimately 
receive  much  more  information  than  I  give.  1 
propose  therefore  to  name  some  of  the  direc- 
tions in  which  sanitation  can  effect  municipal 
improvement,  and  discuss  each  in  the  most 
general  way  only. 

A  list  of  such  would  include  the  collection  of 
vital  statistics;  abatement  and  prevention  of 
nuisances,  including  smoke,  noise,  odors, 
hideous  and  light  obstructing  street  signs  and 
buildings;  the  providing  of  public  fountains, 
bathe,  latrines  and  convenience  stations;  food 
inspection;  prevention  and  treatment  of  com 
municable  diseases;  hospitals;  abattoirs;  the 
disposal  of  the  dead;  as  well  as  the  drainage  cf 
wet  lands,  extermination  of  mosquitoes;  con- 
sideration of  effects  of  trenching  and  other 
earth  excavation  on  the  health  of  a  community. 
Sanitation  forms  but  a  smali  part  of  the  bene- 
fit afforded  by  many  of  these;  but  all  of  them, 
with  many  not  mentioned,  work  in  part  to  the 
sanitary  betterment  of  cities. 

Vital  Statistics. — The  collection  of  vital  stat- 
istics is  given  more  attention  in  Europe  than 
In  America,  but  our  cities  are  moving  rapidly 
into  line.  A  brief  consideration  will  show  how 
important  such  statistics  are.  All  practical  or 
applied  sciences  are  based  upon  the  results  of 
observations,  and  these  sciences  can  not  be  more 
accurate  than  the  data  upon  which  they  are 
based.  Moreover,  a  general  law  dealing  with 
complex  natural  phenomena  can  ordinarily  be 


learned  approximately  only,  and  the  more  the 
number  and  the  greater  the  range  of  such  phe- 
nomena which  are  compared  for  this  purpose 
the  greater  the  probability  of  accuracy  in  the 
statement  of  the  law.  Our  efforts  to  improve 
the  sanitary  conditions  of  the  cities  must  be 
guided  by  our  understanding  of  the  laws  of 
health  and  of  life  as  affected  by  external  condi- 
tions, and  our  success  can  not  be  expected  to  be 
greater  than  the  accuracy  of  such  understand- 
ing. This  understanding  of  the  law,  in  other 
words  our  knowledge  of  sanitary  science,  is 
derived  wholly  from  observation,  and  its  ap- 
plication along  any  line  will  generally  be  suc- 
cessful in  proportion  to  the  number,  range  and 
accuracy  of  observations  made  along  the  same 
line;  not  directly  proportional  to  the  number 
it  is  true,  but  proportional  to  some  root  of  the 
number.  As  an  illustration:  it  has  been  claimed 
that  wood-block  pavements  are  unhealthful,  be- 
cause of  their  supposed  tendency  to  absorb 
water;  but  sufl^lcient  data  relative  to  the  health 
conditions  of  various  communities  which  are 
and  which  are  not  provided  with  wood-block 
pavements  and  have  otherwise  similar  condi- 
tions affecting  their  health,  have  not  been  col- 
lected, and  this  question  can  not  be  satisfac- 
torily settled.  Again,  data  recently  collected 
seem  to  demonstrate  that  malaria  can  be  pre- 
vented by  suppressing  breeding  places  for  mos- 
quitoes, and  a  way  seems  to  be  opened  to  pre- 
vent the  spread  of  this  disease. 

Most  of  our  large  cities  require  every  phy- 
sician, midwife,  undertaker,  and  clergyman  to 
make  returns  to  some  public  officer  of  all  births, 
deaths,  and  marriages  at  which  they  have 
served;  and  also  that  physicians  report  im- 
mediately all  cases  of  communicable  diseases. 
In  many  cases  fear  of  isolation  or  of  quaran- 
tine prevents  the  reports  of  sickness.  (Roches- 
ter reports  for  1901  31  deaths  from  typhoid  and 
only  102  cases  or  a  fatality  of  30  per  cent, 
while  the  average  for  the  past  five  years  is  25 
per  cent.  The  average  percentage  of  deaths 
from  typhoid  in  other  cities  seldom  exceeds  12 
per  cent.,  and  the  general  average  is  10  per 
cent.  Rochester  physicians  therefore  seem  to 
be  peculiarly  unskilful  in  treating  this  disease, 
or  delinquent  in  reporting  cases).  Now  it  is 
the  sanitarian's  part  to  prevent  rather  than 
cure  diseases;  consequently  the  record  of  cases 
of  sickness  are  more  important  to  him  than 
those  of  deaths,  but  are  often  incomplete  for 
contagious  diseases  and  altogether  lacking  for 
all  others.  Would  it  not  furnish  very  import- 
ant data  to  the  sanitarian  if  every  case  of  sick- 
ness were  reported  to  him?  A  copy  of  the  city 
map  constructed  for  each  disease,  in  which  each 
case  was  indicated  by  a  dot,  would  undoubtedly 
be  of  great  assistance  in  detecting  local  causes. 

Much  as  the  present  system  at  the  best  lacks 
of  satisfying  the  sanitarian,  it  is  still  of  great 
value  to  him,  and  it  is  to  be  hoped  that  cities 
which  are  not  now  requiring  and  publishing  the 
returns  of  vital  statistics  will  be  brought  to  see 
the  advisability  of  doing  so,  and  that  the  scope 
of  the  records  be  enlarged  along  the  lines  indi- 
cated. The  necessity  for  this  is  illustrated  by 
the  statement  in  the  Report  of  the  Wisconsin 
State  Board  of  Health  for  1900  "that  practically 
our  vital  statistics,  so  far  as  they  are  made  to 
the  different  registers  of  deeds  of  the  different 
counties,  are  absolutely  useless";  also  in  Massa- 
chusetts, which  is  distinguished  for  its  ad- 
vanced standing  in  sanitary  matters,  1  town  of 
more  than  5,000  population,  14  of  between  1,000 
and  5,000,  and  66  of  less  than  1,000  population 
failed  to  report  any  vital  statistics  in  1900. 

Abatement  and  Prevention  of  Nuisances. — 
City  life  is  an  artificial  life,  and  natural  pro- 
cesses caH  not  be  relied  upon  in  urban  surround- 
ings to  maintain  unassisted  sanitary  conditions, 
it  being  more  difficult  there  for  nature  to   re- 


store a  disturbed  equilibrium.  Moreover,  the 
denser  the  population  the  more  intense  becomes 
the  mutual  reactions  of  human  deeds  and  mis- 
deeds. It  is,  therefore,  necessary  for  the  citi- 
zens, individually  and  through  their  govern- 
ment, not  only  to  assist  nature  to  restore  a 
normal  condition  of  elements — air,  water  and 
earth — but  to  prevent  the  pollution  of  these 
which  cause  unsanitary  conditions;  and  also 
to  protect  each  citizen  from  the  effects  of  the 
creation  by  his  neighbor  of  such  conditions. 
Most  of  these  conditions  are  included  under  the 
general  head  of  nuisances;  although  many  of 
the  nuisances  so  classified  by  law  are  offensive 
to  the  senses  rather  than  dangerous  to  health, 
and  so  are  outside  the  scope  of  this  report. 
Unsanitary  conditions  are  created  by  the  smoke 
nuisance,  by  the  odors  from  some  chimneys,  by 
exposed  excrement,  by  flooded  urban  land,  by 
anything  which  totally  excludes  direct  sunlight 
from  a  dwelling,  and  by  nerve-racking  noises. 
Cities  should  encourage  each  other  to  suppress 
these  nuisances  by  reporting  successful  methods 
and  by  rivaling  each  other  in  faithfulness  in 
applying  them.  The  smoke-nuisance  seems  to 
be  especially  troublesome;  while  the  public 
needs  awakening  to  the  importance  of  sunlight 
as  a  health-preserver,  and  of  the  effect  of  Jar- 
ring noises  in  producing  nervous  disorders  and 
through  the  nerves  aggravating  many  others. 

The  extreme  eastern  cities  have  been  prac- 
tically free  from  any  smoke  problem  until  with- 
in the  last  few  months,  b>it  the  scarcity  of  hard 
coal  has  led  to  the  use  of  soft  wherever  pos- 
sible, with  the  resulting  dense  smoke,  and  it  is 
possible  that  some  difficulty  may  be  experienced 
in  compelling  urban  coal  consumers  to  return 
to  anthracite  when  it  becomes  available;  so  that 
the  nuisance  may  become  more  widespread  than 
ever  before,  and  methods  of  combatting  it  of 
more  general  interest.  The  more  common 
method  first  tried  by  most  cities  is  that  of  plac- 
ing an  ordinance  upon  the  books — and  it  has 
been  proven  as  commonly  inefficient.  Probably 
the  greatest  success  has  attended  moral  suasion 
combined  with  eternal  vigilance,  moderation, 
and  common  sense.  To  apply  these  some  prac- 
tical method  must  be  known  which  can  be  urged 
as  an  alternative  to  the  objectionable  methods 
complained  against.  It  will  not  be  enough  to 
say,  "you  must  not  make  so  much  smoke,"  but 
an  answer  must  be  ready  for  the  retort,  "are  we 
then  to  shut  down  the  factory?"  The  argument 
frequently  advanced  that  the  escape  of  carbon 
in  black  smoke  causes  a  financial  loss  which  it 
will  pay  to  prevent  can  not  be  proved,  it  is 
thought,  since  such  matter  amounts  to  but  a 
small  percentage  of  the  coal  consumed  (15 
pounds  of  soot  per  ton  of  coal  in  the  blackest 
smoke,  or  about  0.7  per  cent.),  and  its  value  is 
not  often  equal  to  the  cost  of  smoke  consumers. 
It  does  not  necessarily  follow,  however,  that 
methods  cannot  be  adopted  by  large  plants 
which,  while  greatly  decreasing  the  amount  of 
smoke,  will  cause  an  economy  of  maintenance. 
The  more  complete  burning  of  gases,  and  the 
more  uniform  and  higher  heat  resulting  from 
continuous  stoking  by  mechanical  stokers  and 
from  better  oxidation  by  rtsechanical  draught, 
larger  grates,  and  other  similar  devices,  are 
well  worth  while  from  the  owner's  view  point. 
In  this  as  in  other  reforms  the  public  must 
be  educated  to  expect  better  results,  and  then 
the  owners  must  be  made  to  feel  the  popular 
displeasure  by  detecting  and  publishing  the 
names  of  offenders.  This  method,  rather  than 
spasmodic  prosecution,  has  proved  most  suc- 
cessful. And  the  public  sentiment  must  not  be 
taken  for  granted;  where,  as  was  the  case  in 
at  least  one  city,  a  pride  is  taken  in  the  smoky 
atmosphere  as  indicating  manufacturing  activ- 
ity and  prosperity,  anti-smoke  legislation  can 
have  no  effect. 
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One  of  the  evils  o£  a  smoky  atmosphere  is 
the  excluding  of  sunlight.  Another  cause  of 
darkness,  dampness  and  dirt  is  the  height  of 
modern  buildings.  In  hundreds  of  buildings  in 
many  of  our  large  cities  are  office  rooms,  sales 
rooms,  sleeping  rooms,  which  have  never  re- 
ceived one  ray  of  direct  sunlight.  Darkness, 
dampness  and  dirt  are  the  ideal  conditions  for 
the  preservation  and  dissemination  of  many  if 
not  all  species  of  disease  germs.  Sunslline  is 
the  most  effective  universal  germicide  known. 
Not  only  germ  diseases,  but  afflictions  of  the 
eyes  and  nerves  with  probably  many  others,  can 
bt  traced  to  such  conditions  as  their  cause. 
The  rule  which  has  been  adopted  in  London,  is 
that  no  building  shall  be  so  high  as  to  rise 
above  a  line  drawn  at  an  angle  of  45  degrees 
with  the  horizontal  from  the  base  of  any  build- 
ing opposite  either  its  front  or  rear;  and  I 
believe  that  the  violation  of  this  rule  must  in 
the  near  future  cause  weak  eyes,  pale  cheeks, 
consumption  and  generally  lowered  vitality  in 
large  numbers  of  the  clerks  and  business  men 
of  our  largest  cities. 

Food  Inspection. — Another  class  of  preventa- 
tive action  is  that  of  food  inspection.  Many 
cities  and  most  states  have  on  their  books  laws 
against  food  adulteration,  the  enforcement  of 
which  is  in  the  hands  of  special  agents.  Few 
of  the  adulterations  used  are  injurious  to  any- 
thing but  the  pocketbooks  of  healthy  adults; 
but  infants  and  Invalids  may  receive  great 
harm  from  so-called  embalming  or  preservative 
substances.  In  the  neighborhood  of  my  own 
home  the  state  inspector  has  found  half  of 
the  milk  dealers  selling  milk  adulterated  with 
formalin,  borax  and  similar  preservatives.  Di-' 
luted  milk  may  also  be  injurious,  to  infants 
especially,  by  depriving  them  of  the  full  amount 
of  nourishment  required.  Food  inspectors  are 
employed  by  all  of  the  cities  having  more  than 
250,000  population,  by  all  but  5  of  the  23  having 
between  100,000  and  250,000  population;  by  29 
of  the  40  having  between  50,000  and  100,000 
population;  and  by  36  of  the  57  having  between 
30,000  and  50,000  population.  There  seems  to 
be  no  relation  between  the  numbers  of  inspec- 
tors employed  and  the  population;  Rochester 
employs  twice  as  many  as  Newark,  for  in- 
stance, although  having  but  two-thirds  of  the 
population:  and  New  Orleans  has  three  times 
as  many  as  Philadelphia,  whose  population  is 
more  than  four  times  as  great. 

The  prevention  of  the  spread  of  communi- 
cable diseases  is  in  the  power,  and  is  conse- 
quently the  duty  of  the  city.  Aside  from  the 
protection  of  the  milk  and  water  supply,  this 
is  best  effected  by  quarantining  and  by  iso- 
lation hospitals;  by  the  use  of  disinfecting  ap- 
paratus; and  by  compelling  a  proper  care  and 
disposal  of  the  bodies. 

Disposal  of  the  Dead. — The  disposal  of  the 
dead,  by  cremation  or  by  burial,  and  the  loca- 
tion of  burial  grounds  are  important  subjects. 
The  burial  of  New  York's  dead  requires  an- 
nually about  50  acres,  or  a  square  mile  every 
12  years.  In  view  of  this  the  question  of  cre- 
mation may  well  be  considered  by  large  cities 
where  the  cemeteries  must  ordinarily  be  sit- 
uated several  miles  from  the  centers  of  popu- 
lation. There  are  certainly  arguments  in  favor 
of  substituting  the  crematory  for  the  "potters 
field."  There  were  26  crematories  in  operation 
in  the  United  States  in  1901  and  the  number 
is  slowly  increasing;  13,281  bodies  were  cre- 
mated in  this  country  in  the  last  quarter  of 
the  nineteenth  century.  Even  now,  however, 
not  more  than  one-fifth  of  one  per  cent,  of  the 
dead  are  cremated  in  the  United  States.  Data 
concerning  the  cost  of  cremating  and  of  bury- 
ing the  pauper  dead  in  large  cities  would  be 
of  interest.  Assuming  the  necessity  of  the 
cemetery,  its  location  as  affecting  sanitary  con- 


ditions and  its  treatment  as  a  breathing  spot 
or  a  place  for  a  quiet  outing  are  worthy  of 
more  consideration  than  is  generally  given 
them. 

Abattoirs  and  Markets. — The  providing  of 
public  abattoirs  and  markets  and  the  proper 
regulation  of  them  will  go  far  towards  insuring 
the  people  against  decayed  or  stale  vegetables 
and  meat,  "bob"  veal,  and  olner  unhealthful 
kinds  and  conditions  of  food.  More  than  100 
cities  of  the  United  States  own  their  markets, 
and  more  than  50  of  these  have  a  population  of 
less  than  50,000;  the  South  showing  more  in 
proportion  to  the  total  number  of  cities  than 
any  other  part  of  the  country.  While  the 
smaller  cities  may  not  be  able  to  afford  the 
public  buildings,  neither  can  they  afford  to  do 
without  careful  and  frequent  inspection  of  all 
private  slaughter  houses  and  markets.  A  health 
officer,  generally  under  the  direction  of  the  local 
board  of  health,  is  in  most  cases  the  agent  for 
such  inspection. 

Public  Fountains,  Baths  and  Convenience  Sta- 
tions.— Public  fountains  and  drinking  places, 
the  latter  especially,  are  now  considered  a  neces- 
sity in  all  large  cities,  ai;d  many  small  ones 
find  them  worth  while.  The  cooling  effect  of  a 
fountain  in  a  small  city  park  located  in  a  con- 
gested district  may  mean  increased  health  and 
even  life  to  many  a  child  and  invalid,  and  ren- 
der existence  more  tolerable  to  many  a  healthy 
adult;  while  the  restful  effect  of  splashing  water 
is  particularly  soothing  to  nerves  wearied  of  a 
city's  jarring  noises.  In  cities  and  towns  of 
all  sizes  drinking  fountains  for  horses,  cattle 
and  dogs  are  even  more  necessary  than  for  men. 
Information  concerning  the  amount  of  water  re- 
quired to  maintain  these  and  possible  methods 
of  preventing  waste;  the  best  locations  for  them 
and  the  number  required;  the  supplying  of 
both  ordinary  and  iced  water  to  human  beings, 
and  the  automatic  cleaning  of  the  cups  used; 
these  and  other  points  will  reward  investiga- 
tion. 

Public  baths  are  of  late  becoming  a  more  com- 
mon municipal  institution.  To-  mention  a  few 
examples  only,  Boston,  Mass.;  Yonkers,  Fonda, 
and  New  York,  in  New  York;  Newark,  N.  J.; 
Pittsburg,  Pa.,  Chicago,  III.;  and  San  Francisco. 
Cal.,  have  public  baths.  In  Boston's  public 
schools  baths  are  provided  and  are  compulsory 
where  the  necessity  for  them  is  evident.  In 
1900  36  cities  of  the  United  States  had  either 
all  the  year  or  summer  public  baths.  In  these 
30  cities  are  included  all  three  of  those  having 
more  than  1,000,000  population;  2  of  the  3  cities 
having  between  500,000  and  1,000,000;  3  cities 
having  between  250,000  and  500,000  population, 
or  33'/.i  per  cent.;  6  cities  having  between  30,000 
and  50,000,  or  10%  per  cent.;  6  having  between 
10,000  and  30,000,  or  2  per  cent.;  and  5  places 
having  less  than  10,000  and  more  than  3,000. 
or  0.5  per  cent.  In  New  York  State,  by  an  act 
of  1895,  all  cities  of  50,000  inhabitants  or  over 
must  provide  public  baths. 

In  Buffalo,  Rochester,  and  Philadelphia — prob- 
ably in  other  cities  also — are  public  wash-houses 
for  the  convenience  of  the  poor  whose  con- 
tracted living  quarters  do  not  admit  of  wash- 
ing in  their  so-called  homes.  Both  of  these  in- 
stitutions encourage  and  assist  in  cultivating 
that  personal  cleanliness  which  must  go  hand 
in  hand  with  perfect  municipal  cleanliness.  A 
collection  of  information  concerning  the  loca- 
tion, structural  and  mechanical  details  and  ad- 
ministration and  popularity  of  these  would  be 
helpful  to  many  cities  which  are  contemplating 
the  introduction  or  extension  of  these  efficient 
aids  to  sanitation. 

In  our  larger  cities  latrines  or  convenience 
stations  are  a  necessity  which  is  but  poorly 
met.  Most  large  parks  contain  such  stations; 
but  in   the  business  districts  where  thousands 


congregate  dally  the  saloon  or  hotel  for  men 
and  the  larger  dry-goods  stores  for  women  are 
looked  to  to  furnish  as  a  convenience  (which 
the  sensitive  person  feels  should  be  paid  for  by 
a  perhaps  unwished  for  beer,  cigar  or  ribbon) 
what  the  city  should  provide  for  all  as  their 
right.  European  cities  are  far  ahead  of  us  In 
this  respect,  although  we  would  not  be  satisfied 
with  the  regard  paid  by  them  to  more  or  less 
conventional  modesty.  New  York  has  made  a 
beginning  of  supplying  such  stations  under- 
ground in  the  business  district.  The  home  water 
closet  in  the  cellar,  basement,  or  under  the  back 
stairs  has  been  pretty  well  abolished;  and  while 
an  underground  municipal  closet  is  better  than 
none,  it  would  seem  that  the  same  arguments 
which  were  advanced  against  the  private  dark- 
closet  would  hold  against  the  public  one. 

Drainage. — There  are  two  classes  of  wet  lands 
often  found  in  and  near  cities,  and  these  should 
be  drained — natural  swamps,  and  lands  flooded 
by  street  grading  which  are  too  low  for  a  na- 
tural surface  outlet.  The  latter  are  objection- 
able because  making  the  ground  in  their  vicin- 
ity moist  for  a  large  part  of  the  time  and  thus 
causing  damp  cellars  and  unhealthful  ground 
air;  because  they  are  used  as  convenient  points 
for  drowning  cats  and  dogs  and  for  the  secret 
and  convenient  disposal  of  garbage  and  other 
refuse;  and  because  they  form  breeding  places 
for  mosquitoes,  which  are  both  unpleasant  and, 
it  is  believed,  dangerous  as  carriers  of  malaria. 
Natural  swamps  are  objectionable  for  the  latter 
reason,  as  well  as  because  they  might  if  drained 
be  utilized  to  some  profit. 

Earth  Excavations. — The  danger  of  sickness 
resulting  from  trenching  or  other  excavation  in 
the  north  is  not  so  great  as  in  the  south;  and 
yet  epidemics  of  what  is  generally  called  ma- 
laria have  undoubtedly  accompanied  many  cases 
of  wholesale  excavation  for  sewerage  or  water 
works  systems  even  at  this  latitude;  while  in 
the  south  yellow  and  other  fevers  are  thought 
to  result  from  excavations  in  hot  weather.  That 
such  results  can  be  avoided  was  apparently 
demonstrated  in  Havana,  during  the  United 
States  occupancy,  when  a  large  percentage  of 
the  streets  was  dug  up  for  sewers  and  pave- 
ments during  all  seasons,  while  the  sickness  in 
the  (dty  meantime  was  but  a  small  fraction  of 
that  which  had  always  existed  previously;  the 
treatment  of  all  fresh  earth  with  chlorine  ob- 
tained by  the  Woolf  process  being  credited  with 
the  innocuousness  of  the  excavations.  Data 
going  to  prove  or  disprove  the  popular  impres- 
sion that  excavations  cause  sickness,  or  to 
demonstrate  under  what  conditions  of  temper- 
ature, soil  or  air  this  is  true,  would  he  of  value. 


Oiling  Roads  has  been  investigated  by  City 
Er.giiieer  E.  W.  Chase,  of  Colorado  Springs,  who 
reported  that  the  best  work  he  saw  was  m 
Chino,  Cal.,  where  the  methods  explained  in  The 
Engineering  Record  of  March  30,  1901,  are  fol- 
lowed. He  says  that  the  people  along  the  roads 
which  have  been  oiled  were  opposed  to  the  work, 
but  after  the  oil  was  applied  they  discovered 
that  it  was  not  so  bad  as  had  been  reported;  and 
along  roads  and  streets  where  the  oil  has  been 
properly  applied,  or  applied  with  an  indifferent 
degree  of  propriety,  the  people  are  more  than 
satisfied.  Teamsters  are  especially  enthused 
over  the  oil  paved  road,  as  it  does  away  with  the 
dust  and  mud.  The  road  is  somewhat  heavier 
than  when  paved  with  other  material,  but  Is 
lighter  than  the  natural  soil  or  even  the  grav- 
eled road.  The  color  of  the  road  is  a  dark 
brown,  pleasant  to  the  eye,  and  quite  in  contrast 
to  the  glare  of  our  own  streets.  For  a  short 
time  after  the  road  has  been  prepared  with  oil, 
there  is  quite  a  heavy  odor,  but  Mr.  Chase  did 
not  find  it  more  unpleasant  than  that  of  an  as- 
phalt-paved street. 
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The  Scope  and  Purpose  of  the  Irrigation  Investi- 
gations of  the  Office  of  Experiment  Stations. 
By    Elwood    Mead,    Irrigation    Expert    in     Cliarge. 
From  the  Beport  of  the  Oaic«  of  Experiment  Stations. 


With  relation  to  rainfall  the  territory  of  the 
United  States  is  divided  into  three  parts — the 
humid,  the  subhumid,  and  the  arid.  In  the 
humid  region  the  rainfall  is  ordinarily  abun- 
dant, but  there  are  occasional  seasons  when  it  is 
insufficient  for  the  raising  of  crops,  and  in  most 
seasons  there  are  times  when  crops  are  checked 
in  their  growth  by  periods  of  drought  lasting 
from  a  few  days  to  a  few  weeks.  The  sub- 
humid  region  includes  the  territory  where  dry 
periods  in  summer  are  the  rule.  The  injury  to 
crops  in  subhumid  regions  is  due  to  two  causes 
— insufficient  moisture  and  great  irregularity 
in  its  distribution.  The  arid  region  includes 
the  areas  where  cultivated  crops  can  not  be 
grown  by  the  aid  of  rainfall  alone. 

Geographically,  these  regions  are  arranged 
from  east  to  west,  although  no  exact  line  can 
be  drawn  separating  them.  The  humid  region, 
as  generally  described,  includes  all  of  the 
United  States  westward  to  a  line  which  would 
cross  Nebraska  and  Kansas  about  half  way  be- 
tween their  eastern  and  western  borders.  The 
subhumid  region  lies  between  the  humid  and 
arid  regions,  extending  from  the  Gulf  of  Mexi- 
co to  Canada  and  including  irregular  areas  in 
the  different  Pacific  coast  States;  while  the  arid 
region  includes  all  the  territory  lying  west  of 
the  eastern  subhumid  belt  with  a  considerable 
exception  along  the  Pacific  coast,  and  with 
smaller  local  areas  in  each  of  the  arid  States. 

Irrigation  is  employed  as  an  aid  to  agricul- 
ture in  all  of  these  regions.  It  is  a  necessity  in 
the  arid  region,  of  great  value  in  the  subhumid 
district,  and  is  proving  highly  profitable  in  the 
growing  of  certain  crops  in  the  humid  region. 
There  are  also  large  areas  in  the  recently  ac- 
quired insular  possessions  of  the  United  States 
where  irrigation  is  required,  and  where  the 
value  of  the  products  permits  of  a  large  outlay 
to  provide  for  its  use.  The  work  of  the  irriga- 
tion investigation  of  the  Office  of  Experiment 
Stations  covers  therefore  the  whole  of  the 
United  States. 

Investigations  in  the  Arid  Region. — The 
greater  part  of  the  irrigation  work  of  this  Office 
has  been  carried  on  in  the  region  where  farm- 
ing is  impossible  without  the  artificial  applica- 
tion of  water  to  crops.  This  includes  all  of  the 
Territories  of  Arizona  and  New  Mexico,  the 
States  of  Colorado,  Utah.  Nevada,  Montana,  and 
Wyoming,  and  large  parts  of  California,  Oregon, 
Washington,  Idaho,  North  Dakota,  South  Da- 
kota, Nebraska,  Kansas,  and  Texas.  The 
greater  attention  paid  to  the  problems  of  this 
section  of  the  country  is  justified  by  the  fact 
that  here  irrigation  is  a  necessity  rather  than 
a  valuable  adjunct  to  agriculture.  It  measures 
agricultural  settlement  and  very  largely  con- 
trols the  development  of  other  industries,  be- 
cause both  the  cost  and  comfort  of  living  are 
very  largely  determined  by  the  production  of  a 
home  food  supply.  In  the  regions  farther  east, 
the  adoption  of  irrigation  is  determined  by 
whether  or  not  it  will  improve  conditions  al- 
ready favorable,  but  in  the  arid  region  it  is  the 
choice  between  civilization  and  desert  condition. 

The  work  in  this  region  has  followed  two 
general  lines — agricultural  and  engineering, 
legal  and  social.  Of  these,  the  legal  and  social 
problems  present  the  greatest  difficulties  and 
stand  most  in  need  of  an  early  solution.  The 
success  of  irrigated  agriculture  in  this  region 
requires  first  of  all  the  creation  of  institutions 
which  shall  offer  a  just  and  adequate  founda- 
tion for  future  development.  Such  a  founda- 
tion requires  that  the  users'  rights  to  streams 


must  be  clearly  defined  in  order  that  those  who 
now  use  streams  and  those  who  expect  to  use 
them  may  unaerstand  how  much  of  the  water 
supply  is  appropriated  and  how  much  remains 
open  to  appropriation.  The  litigation  and  con- 
troversy which  now  menace  communities  and 
which  are  a  constant  source  of  anxiety  and  loss 
to  irrigators  should  be  brought  to  an  end.  In 
order  to  effect  these  desirable  reforms,  a  knowl- 
edge of  certain  essential  facts  is  required. 
Among  these  are  the  quantity  of  water  required 
to  grow  crops,  the  losses  from  seepage  and 
evaporation  in  distribution,  the  character  of  the 
control  over  streams  already  vested,  and  the 
kind  of  administrative  measures  needed  to  in- 
sure effective  division  of  streams  among  the 
multitude  of  users  who  depend  thereon.  Speci- 
fic information  along  these  lines  is  indispensa- 
ble to  wise  and  effective  action  in  the  future 
either  by  the  Government  or  by  individuals.  It 
is  the  information  which  should  have  been 
gathered  at  the  very  outset  of  this  development, 
but  the  long  delay  in  its  collection  renders  it 
all  the  more  urgent  that  it  be  carried  on  now 
to  an  early  and  effective  completion. 

The  work  along  agricultural  and  engineering 
lines  has  been  largely  carried  out  in  cooperation 
with  the  agricultural  experiment  stations  of  the 
different  States,  and  with  the  State  engineers 
in  States  having  such  officials.  By  undertaking 
systematic  work  on  some  of  the  general  prob- 
lems of  irrigation,  this  Office  has  been  able  to 
supplement  and  extend  the  work  of  the  experi- 
ment stations,  and  at  the  same  time  has  aided 
them  to  take  hold  of  other  studies,  such  as  prob- 
lems relating  to  the  economical  use  of  water  on 
different  crops.  It  makes  possible  the  bringing 
together  of  observations  from  the  whole  coun- 
try. It  promotes  uniformity  of  methods  in 
these  investigations  and  thus  gives  to  the  re- 
sults a  wider  value  than  is  possible  with  each 
station  working  independently  and  alone.  It 
brings  together  the  experience  of  the  whole  irri- 
gated West  for  the  use  of  each  locality,  and 
shows  the  farmers  of  one  section  where  their 
practices  can  be  improved  by  adopting  those  of 
other  and  oftentimes  far  distant  sections. 

Agricultural  and  Engineering  Problems. — 
The  studies  of  the  practical  questions  involved 
ill  diverting  water  from  streams,  transporting 
it  through  canals  and  ditches,  distributing  it 
over  the  land,  and  determining  the  require- 
ments of  different  crops  have  been  carried  on  in 
all  of  the  arid  and  semiarid  States  with  one 
exception.  In  general,  the  results  of  this  work 
show  that  the  losses  in  distribution  are  lAuch 
greater  than  has  usually  been  supposed,  and 
that  the  quantity  of  water  required,  where  these 
losses  are  included,  is  somewhat  greater  than 
has  been  estimated  by  many  writers  on  the  sub- 
ject or  stipulated  in  many  water-right  contracts. 
The  stations  for  the  measurement  of  the  duty 
of  water  are  scattered  over  nearly  one-third  of 
the  United  States.  The  averages  of  the  differ- 
ent measurements  for  the  past  two  years  show 
a  surprisingly  close  agreement  when  this  wide 
range  of  conditions  is  considered,  as  appears 
from  the  following  summary: 

Feet, 
riie    average   depth    of    water    applied    to    crops 

in    1890    was 4.3r> 

■J'he   average    depth    of    water    applied    to    crops 

In    1900    was 4.]:^ 

One  of  the  results  of  this  work  has  been  to 
show  the  importance  of  keeping  canals  in  good 
condition,  and  to  emphasize  the  benefits  result- 
ing from  diminishing  as  far  as  possible  the 
losses  by  percolation.  Measurements  show 
that  the  loss  from  seepage  and  evaporation  in 
ditches  and  canals  varies  from  15  to  70  per  cent, 
of  all  the  water  taken  in  at  their  heads,  and 
that  by  far  the  greater  part  of  this  loss  is  due  to 
seepage.    Formerly  many  believed  that  most  of 


tne  loss  was  due  to  evaporation,  and  was  there- 
fore beyond  the  power  of  man  to  remedy.  Now 
that  it  has  been  demonstrated  that  the  water 
disappears  through  the  sides  and  bottoms  of 
ditches  and  canals,  steps  can  be  taken  to  im- 
prove these  channels  and  the  loss  stopped  to  a 
great  extent.  Improvements  of  this  character 
will  increase  the  area  which  can  be  irrigated, 
and  save  much  land  for  productive  agriculture 
which  would  otherwise  become  swamps  and 
marshes. 

The  difference  between  the  high  and  low 
duties  obtained  under  practically  the  same  con- 
ditions shows  that  where  water  can  be  had  in 
abundance  the  natural  tendency  is  to  use  too 
much,  resulting  in  a  reduction  in  the  yield  of 
crops,  a  temporary  injury  to  the  land,  and  a 
limitation  of  the  area  which  can  be  irrigated 
with    the    available    water   supply. 

In  many  localities  a  lavish  use  of  water  has 
converted  areas  once  arid  into  alkali  marshes, 
of  which  the  only  product  is  cat-tail  flags,  and 
made  drainage  necessary  at  a  cost  fully  as  great 
as  was  required  to  provide  the  water  supply  in 
the  first  instance.  The  need  of  this  drainage 
might  have  been  avoided  in  many  cases  had 
canals  been  constructed  with  more  care  and  the 
evil  results  of  overirrigation  appreciated  at  the 
outset. 

The  soils  of  the  arid  region  are  rich  in  min- 
eral ingredients.  This  is  due  in  part  to  their 
origin  and  in  part  to  the  scanty  rainfall,  which 
has  not  been  sufficient  to  wash  out  the  soluble 
elements,  as  has  been  the  case  in  humid  regions. 
Because  of  this  there  are  large  areas  which  are 
highly  charged  with  alkali.  The  tendency  of 
'  irrigation  is  to  leach  these  salts  out  of  the 
higher  grounds  and  concentrate  them  in  the 
lower  lands.  Evaporation  tends  to  bring  them 
to  the  surface,  where  they  accumulate  in  such 
quantities  as  to  kill  vegetation.  The  remedy 
is  to  be  found  in  drainage,  and  this  investiga- 
tion has  been  called  upon  to  assist  in  solving 
the  larger  engineering  and  legal  problems  con- 
nected with  the  formation  of  drainage  plans. 
As  some  of  these  districts  embrace  in  the  ag- 
gregate many  thousands  of  acres,  in  which  not 
only  the  alkali  but  the  water  plane  has  risen 
until  it  has  reached  the  surface,  it  is  necessary 
that  the  plans  should  be  comprehensive,  and 
must  include  provision  for  removing  the  sur- 
plus water  as  well  as  the  salts  which  are  to 
pass  with  it.  Drainage  studies  must  include 
the  causes  of  their  being  flooded  and  a  deter- 
mination of  the  source  and  volume  of  the  water 
to  be  removed.  Drainage  and  irrigation  are  a 
part  of  one  whole,  and  their  investigation 
should  be  carried  on  together.  The  office  is  now 
engaged  in  this  work  in  Colorado  and  Cali- 
fornia. 

The  publication  and  circulation  of  the  facts 
being  gathered  regarding  the  injuries  resulting 
from  excessive  losses  in  distribution  or  waste- 
ful use  will  go  far  to  prevent  a  recurrence  of 
such  injuries  in  other  localities  where  irriga- 
tion is  yet  in  its  infancy.  Another  result  will 
be  the  reclamation  of  more  land  than  would 
otherwise  be  possible. 

Instruments  for  Measuring  'Water. — In  car- 
rying on  the  measurements  of  water  it  was 
found  that  the  instruments  used  were  in  many 
cases  not  suited  to  the  work  required  of  them, 
and  were  so  expensive  as  to  limit  their  use 
generally  to  Government  and  State  work.  With 
the  progress  of  the  work  of  the  investigation 
there  has  been  a  growing  demand  for  instru- 
ments which  will  do  accurate  work  and  at  the 
same  time  be  within  the  reach  of  canal  com- 
panies and  individual  irrigators.  The  instru- 
ments most  used  are  the  current  meter  and  the 
register  for  keeping  a  continuous  record  of 
depth  of  water  at  any  point.    Efforts  have  been 
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made  to  cheapen  these  instruments  and  at  the 
same  time  increase  their  efficiency.  Little  has 
been  accomplished  with  the  current  meter,  but 
the  water  register  has  been  so  simplified  as  to 
reduce  its  cost  by  more  than  half  without  any 
sacrifice  in  accuracy. 

Legal  and  Social  Problems. — The  measure- 
ments made  to  determine  the  quantities  of 
water  used  and  the  losses  from  canals  has  an- 
other object  besides  the  improvement  of  agri- 
cultural practices.  It  is  a  principle  of  irriga- 
tion law,  in  theory  at  least,  that  rights  to  water 
are  based  on  beneficial  use;  that  is,  a  person  or 
company  can  maintain  a  right  to  only  so  much 
water  as  he  or  it  can  put  to  a  beneficial  use  in 
irrigation.  It  is  of  first  importance,  therefore, 
to  know  how  much  water  is  needed  to  grow 
crops  on  a  given  area,  in  order  that  courts  and 
boards  of  control  may  intelligently  determine 
the  amount  of  rights  to  water,  and  officers 
charged  with  this  duty  be  able  to  prevent  waste- 
ful use  by  those  who  have  early  rights  or  a 
desire  to  monopolize  the  supply.  Because  of 
the  lack  of  this  information,  rights  to  water 
have  too  often  been  established  without  any  re- 
gard to  the  volume  of  the  stream,  the  capacity 
of  canals,  or  the  needs  of  the  land  to  be  irri- 
gated. The  attempt  to  utilize  such  excess  rights 
can  lead  to  nothing  else  than  continued  litiga- 
tion and  trouble.  The  facts  gathered  in  these 
investigations  are  already  being  eagerly  sought 
as  a  guide  in  the  establishment  of  water  titles, 
and  they  are  certain  to  prove  one  of  the  most 
effective  agencies  in  preventing  erroneous  or 
excess  decrees  in  the  future. 

A  knowledge  of  the  extent  of  the  losses  from 
canals  is  also  necessary  to  the  proper  distribu- 
tion of  the  supply.  Appropriations  usually  con- 
template the  measurement  of  the  volume  al- 
lowed at  the  head  of  the  canal,  hence  the 
amount  granted  should  be  great  enough  to  meet 
all  the  necessities  of  crops  and  also  to  allow  for 
losses  in  transit.  If  this  estimated  loss  is  too 
large  the  volume  taken  in  at  the  head  gate  will 
be  greater  than  the  needs  of  the  land  irrigated, 
but  if  too  small  irrigators  will  suffer.  Exces- 
sive allowance  for  these  losses  puts  a  premium 
on  poor  construction,  hence  data  Is  needed  to 
show  what  are  reasonable  losses  and  to  prevent 
anything  above  this.  Where  losses  can  be 
stopped  appropriations  should  be  cut  down  in 
order  to  compel  ditch  owners  to  make  them 
economical  water  carriers.  Losses  which  can 
not  be  stopped  should  be  provided  for. 

Along  with  the  observations  and  experiments 
in  the  use  of  water  has  gone  a  study  of  the  laws 
and  customs  which  control  its  distribution. 
This  study  reveals  the  fact  that  the  develop- 
ment of  irrigation  law  has  not  kept  pace  with 
irrigation  engineering  or  agricultural  practices. 
As  the  need  and  value  of  water  has  increased, 
engineers  and  farmers  have  found  ways  to  con- 
serve the  supply  and  economize  in  its  use.  But 
it  Is  too  often  the  case  that  this  increase  in 
value  has  only  added  to  the  uncertainty  as  to 
titles,  since  it  presents  greater  inducements  or 
temptations  to  those  holding  inferior  rights  to 
try  to  secure  a  larger  share  of  the  supply.  The 
absence  of  tribunals  for  the  final  establishment 
of  water  titles,  and  the  lack  of  public  control 
over  the  division  of  streams,  puts  upon  the 
holders  of  the  older  and  better  rights  the  bur- 
den of  protecting  their  interests  either  by  force 
or  in  the  courts.  The  greatest  need  of  irriga- 
tion is  legislation  which  will  end  this  uncer- 
tainty and  controversy,  but  from  the  nature  of 
things  such  legislation  is  hard  to  secure.  Con- 
servative legislative  bodies  are  slow  to  act,  and 
they  often  have  not  the  information  on  which 
to  base  Intelligent  action,  even  if  they  have  the 
desire  to  do  all  that  should  be  done.  The  con- 
flicting views  of  appropriators  of  water  make 
it  impossible  to  enact  any  effective  law  which 


will  not  be  strongly  opposed,  or  which  will  not 
work  hardship  to  some  individual.  The  work 
of  this  Office  is  limited  to  collecting  and  publish- 
ing information,  with  discussions  by  experts 
whose  broad  views  enable  them  to  better  inter- 
pret the  facts  than  is  possible  where  details 
and  local  interests  obscure  the  general  policies 
which  should  prevail. 

Studies  of  irrigation  laws  and  customs  have 
been  made  in  connection  with  the  measurements 
of  water  in  all  the  arid  States  and  Territories. 
Comprehensive  studies  of  irrigation  laws  and 
customs  have  been  made  in  California  and  Utah. 
A  report  dealing  with  the  agricultural  situation 
in  California  has  just  been  published.  This 
study  was  undertaken  in  response  to  a  petition 
from  the  citizens  of  that  State  in  the  hoiie  that 
a  clear  statement  of  existing  conditions  would 
help  toward  the  enactment  of  a  comprehensive 
code  of  irrigation  laws. 

A  similar  study  has  been  made  in  Utah,  and 
the  reports  of  the  different  observers  are  about 
ready  for  publication.  These  reports  will  show 
that  titles  to  water  in  that  State  are  far  from 
being  stable  or  secure,  and  that  there  is  urgent 
need  of  a  cheaper  and  simpler  method  by  which 
they  can  be  permanently  settled. 

The  conditions  found  in  California  and  Utah 
are  not  peculiar  to  those  States.  They  are  com- 
mon to  nearly  all  the  arid  States.  Their  better- 
ment is  the  first  step  in  the  successful  or  the 
complete  use  of  Western  water  supplies.  As 
has  been  said,  the  work  of  this  Office  can  not 
extend  to  the  enactment  of  lawB.  It  must  stop 
with  showing  existing  conditions  and  pointing 
out  remedies  for  the  evils  found.  With  this 
end  in  view  the  laws  of  not  only  our  own  States, 
but  of  Canada,  Australia,  Europe  and  Egypt, 
are  being  studied  in  order  that  the  best  lessons 
from  the  experience  of  all  the  world  may  be 
within  the  reach  of  those  who  must  enact  the 
laws  which  will  protect  and  encourage  invest- 
ment in  irrigation  enterprises. 

Not  less  important  than  the  system  of  irriga- 
tion laws  is  liie  character  of  the  organizations 
which  control  the  water  supply  under  these 
laws.  Irrigation  is  essentially  a  cooperative  in- 
dustry. In  its  beginning  small  ditches  were 
sometimes  constructed  by  individual  farmers, 
but  opportunities  for  such  construction  are 
practically  all  utilized.  The  large  canal  cover- 
ing the  lands  of  many  farmers  is  in  most  re- 
maining cases  the  only  possible  one;  hence  the 
existence  of  the  industry  calls  for  organization 
and  cooperation,  and  in  most  cases  not  only 
cooperation  of  farmers  but  of  capitalists  as  well. 
The  problem  to  be  solved  here  is  how  to  secure 
returns  upon  the  capital  invested  and  at  the 
same  time  keep  the  land  and  water  within  the 
reach  of  the  poor  man,  the  only  man  who  is 
seeking  for  a  new  home.  This  problem  has  not 
been  solved  In  this  country.  It  is  one  which 
must  be  solved  before  irrigation  can  go  much 
further. 

Under  the  laws  of  many  States  water  rights 
are  granted  to  the  canal  companies.  In  those 
States  the  rights  of  the  farmers  depend  on  the 
form  of  the  organization  of  these  companies 
rather  than  on  the  laws.  The  reports  of  this 
Office  show  that  the  peace  and  prosperity  of 
many  communities,  as  well  as  the  economy  with 
which  water  is  used,  depend  almost  wholly  on 
the  rights  of  the  Individuals  under  the  com- 
panies. This  study  of  organization  and  its  ef- 
fect on  development  is  being  carried  on  wher- 
3ver  the  measurements  of  water  have  been  made. 

In  this  connection  it  seems  proper  to  reiterate 
the  views  expressed  in  a  former  report  on  the 
subject  of  water  rights.  The  first  step  in  future 
development  should  be  to  reach  an  enlightened 
agreement  regarding  the  true  character  of  these 
rights.  The  idea  of  private  ownership  In  water 
apart  from  land  can  not  prevail  without  creat- 


ing institutions  essentially  feudal  in  character. 
To  give  to  companies  or  individuals  the  control 
of  streams,  and  make  the  farmers  who  use 
those  streams  dependent  for  their  rights  on  the 
conditions  which  these  companies  impose  In 
private  contracts,  is  to  make  the  water  com- 
pany the  practical  owner  of  the  land  it  serves 
and  the  irrigator  and  farmer  a  tenant.  A  propo- 
sition which  would  contemplate  turning  over  all 
the  land  of  the  West  to  private  monopolies 
and  making  those  who  have  homes  upon  it  de- 
pendent upon  these  monopolies  would  not 
command  popular  support,  but  the  idea 
of  private  ownership  in  water,  amounting 
to  a  virtual  monopoly  of  this  vital  element,  has 
been  permitted  to  grow  up  in  some  sections  of 
the  West.  To  a  certain  extent  it  has  obtained 
recognition  in  legislation  and  protection  in 
judicial  decrees  and  decisions.  Such  a  doctrine 
meets  with  no  favor  in  other  irrigated  lands, 
and  should  in  this  country  give  place  to  the 
more  just  conception  that  rights  to  water  should 
be  restricted  to  the  right  of  use,  and  that  owner- 
ship should  not  be  vested  in  either  companies 
or  individuals,  but  in  the  land  itself.  When  this 
principle  is  adopted  the  control  of  water  is 
divided  like  the  control  of  land  among  a  multi- 
tude of  proprietors;  water  monopoly  is  impos- 
sible, and  no  other  abuse  or  injustice  is  encour- 
aged. Years  of  experience  in  other  lands  and 
the  limited  experience  of  this  country  have 
abundantly  proven  that  peaceful  and  orderly 
development  can  not  be  realized  except  as  water 
and  land  are  united  in  one  ownership,  and 
canals  treated  as  public  or  semipublic  utilities 
rather  than  as  a  means  of  fastening  a  vicious 
monopoly  upon  communities. 

Irrigation  in  the  Subhumid  Portions  of  the 
United  States. — The  subhumld  portions  of  the 
United  States  possess  certain  advantages  !n 
the  employment  of  Irrigation  which  must  in 
time  greatly  extend  its  application  in  this  sec- 
tion of  the  country.  There  is  a  greater  rainfall 
and  a  more  humid  atmosphere  than  in  the  arid 
region,  so  that  a  given  water  supply  and  a  canal 
of  given  dimensions  will  irrigate  more  acres 
than  in  the  region  wholly  arid.  Much  of  the 
subhumld  district  east  of  the  Rocky  Mountains 
is  remarkably  well  suited  to  the  distribution  of 
water  in  irrigation.  The  slope  of  the  country 
away  from  the  mountains  is  about  what  is 
needed  for  the  construction  of  canals  and  the 
distribution  of  water  over  the  ground.  The 
practical  obstacles  to  be  encountered,  either  of 
an  engineering  or  agricultural  character,  are 
less,  as  a  rule,  than  in  either  the  arid  or  humid 
sections,  and  the  cost  of  supplying  water  is 
proportionately  reduced.  Important  studies 
have  been  made  during  the  past  year  in  this 
region  by  Prof.  O.  V.  P.  Stout,  of  the  Agricul- 
tural Experiment  Station  of  the  University  of 
Nebraska,  acting  under  the  direction  of  this 
Office.  This  station  is  in  a  section  where  lands 
have  been  cultivated  for  many  years,  and  where 
agriculture  is  a  demonstrated  success  without 
the  aid  of  irrigation.  The  question  to  be  set- 
tled is  whether  the  use  of  water  on  general  farm 
crops  will  give  sufficiently  increased  yields  to 
repay  with  a  profit  the  cost  of  providing  the 
water  supply  and  distributing  it  over  the  land. 
Results  thus  far  secured  show  that  it  will.  The 
maximum  yield  of  corn  in  this  locality  without 
irrigation  is  about  40  bushels  per  acre,  while 
the  lands  irrigated  during  the  past  year  yielded 
from  40  to  60  bushels  per  acre,  with  a  maximum 
yield  in  rare  instances  of  90  bushels  per  acre. 
Two  adjacent  fields,  one  irrigated  and  one  de- 
pending on  rainfall  alone,  yielded  66  bushels 
and  20  bushels  per  acre,  respectively. 

The  methods  of  diverting  and  applying  water 
were  those  of  the  ordinary  irrigator;  the  soil 
and  climate  were  typical  of  the  territory  which 
extends  westward  from  the  Missouri  River  for 
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250  miles,  and  the  results  can  fairly  be  taken 
as  representing  what  may  be  expected  in  sea- 
sons of  scanty  rainfall  throughout  the  greater 
part  of  the  subhumid  district. 

Irrigation  in  the  Humid  Portions  of  the 
United  States. — The  experience  thus  far  gained 
makes  it  certain  that  irrigation  is  destined  to 
be  an  important  means  of  improving  the  al- 
ready prosperous  conditions  of  agriculture  in 
humid  and  subhumid  portions  of  the  United 
States.  The  possibilities  along  this  line  have 
not  yet  been  fully  established,  but  the  lessons 
thus  far  learned  seem  to  be  that  it  has  a  wide 
field  of  usefulness  wherever  intensive  agricul- 
ture is  practiced  or  where  insurance  from 
drought  is  important.  The  irrigation  investi- 
gations of  this  Office  now  include  a  study  of  the 
problems  of  irrigation  in  this  region — in  Wis- 
consin and  Missouri,  to  determine  what  can  be 
done  in  the  States  of  the  Middle  West;  in  New 
Jersey,  to  ascertain  its  field  of  usefulness  in 
the  North  Atlantic  States;  in  the  Carolinas  and 
Georgia,  to  determine  its  possibilities  in  the 
South  Atlantic  region;  and  in  Louisiana  and 
Texas,  in  connection  with  the  increasing  use  of 
irrigation  in  the  production  of  rice. 

Puring  the  past  season  studies  of  the  benefits 
of  irrigation  in  Wisconsin  have  been  carried  on 
under  the  immediate  direction  of  Prof.  F.  H. 
King,  of  the  College  of  Agriculture  of  the  Uni- 
versity of  Wisconsin,  at  the  station  farm  at 
Madison  and  at  Stevens  Point.  In  both  cases 
the  water  supply  had  to  be  provided  by  pump- 
ing, and  records  have  been  kept  to  show  the 
amount  of  water  used,  the  time  of  its  applica- 
tion, the  cost  of  pumping,  and  the  increase  in 
yield  of  the  various  crops  to  which  it  was  ap- 
plied. Owing  to  the  exceptional  drought  which 
prevailed,  the  results  were  highly  favorable  to 
irrigation.  If  the  results  of  one  season's  trial 
would  justify  drawing  definite  conclusions,  it 
would  be  that  irrigation  in  Wisconsin  is  a 
marked  success;  but  that  is  not  the  case,  and 
it  is  the  intention  to  continue  these  studies  for 
a  number  of  years,  the  work  being  broadened  so 
as  to  include  all  the  crops  which  promise  bene- 
ficial results. 

A  cooperative  investigation  in  irrigation  is 
also  being  carried  on  between  the  Missouri  Ex- 
periment Station  and  this  Office  at  Columbia, 
Mo.,  under  the  direction  of  Prof.  H.  J.  Waters. 
Apples,  strawberries,  and  nursery  stock  were 
the  crops  receiving  the  most  attention,  arrange- 
ments for  the  water  supply  not  having  been 
completed  in  time  to  prepare  for  its  application 
to  other  staple  farm  crops.  Careful  records 
were  kept  of  the  quantity  of  water  used,  the 
cost  of  furnishing  it,  and  the  time  of  its  appli- 
cation. The  report  of  Professor  Waters  states 
that  "the  season  was  very  disastrous  to  straw- 
berry plants,  many  of  the  old  plants  dying,  and 
practically  no  runners  being  formed  under  or- 
dinary treatment.  The  irrigated  plants  devel- 
oped strong  crowns,  and  undoubtedly  stored  an 
abundant  supply  of  food  for  next  year's  crop. 
The  strawberry  nurseryman,  the  man  whose 
business  it  is  to  supply  plants  for  the  commer- 
cial strawberry  grower,  will  find  in  irrigation 
absolute  protection  against  failure."  It  will  re- 
quire next  year's  record  of  the  yield  to  deter- 
mine the  full  measure  of  the  benefits  of  this 
year's  irrigation.  Referring  to  the  result  of 
this  year's  watering  of  nursery  stock.  Professor 
Waters  believes  that  nurserymen  will  find  irri- 
gation exceedingly  profitable,  that  It  will  result 
in  securing  larger  growth  in  young  trees,  trees 
with  better  formed  heads,  and  possibly  a  sav- 
ing of  one  year  in  the  time  when  nursery  stock 
can  be  placed  on  the  market.  He  also  believes 
that  the  protection  of  bearing  trees  from  injury 
by  drought  is  a  matter  of  very  great  import- 
ance, because  this  injury  often  extends  beyond 
the  season  when  the  scarcity  of  water  begins. 


In  the  North  Atlantic  States  the  large  area 
devoted  to  market  gardens  makes  security 
against  drought  a  matter  of  much  importance. 
Throughout  this  region  the  average  rainfall 
provides  sufficient  moisture  if  properly  dis- 
tributed, but  short  droughts  just  at  the  time 
when  the  crops  are  maturing  frequently  cause 
heavy  losses.  In  many  years  no  such  droughts 
occur,  but  they  come  often  enough  to  make  the 
growing  of  vegetables  and  small  fruits  uncer- 
tain. The  problem  to  be  solved  is  whether  the 
saving  of  an  occasional  crop  and  the  increased 
yield  of  many  crops  will  repay  with  a  profit  the 
cost  of  providing  a  water  supply.  The  study  of 
these  questions  is  being  carried  on  by  this  Office 
in  connection  with  the  agricultural  experiment 
station  in  New  Jersey,  Prof.  E.  B.  Voorhees, 
director  of  this  station,  being  in  charge.  His 
experiments,  so  far  reported,  have  been  limited 
to  small  fruits.  They  show  that,  in  case  of  al- 
most all  varieties,  the  increase  in  the  product  of 
the  irrigated  tracts  over  the  unirrigated  ones 
was  considerably  more  than  enough  to  pay  in  a 
single  season  the  entire  cost  of  providing  the 
water  supply  as  well  as  the  expense  of  apply- 
ing it. 

In  addition  to  making  experiments  with  small 
fruits.  Professor  Voorhees  collected  data  from 
private  parties  in  regard  to  the  irrigation  of 
various  kinds  of  garden  truck.  In  most  cases 
the  results  were  equal  to  those  obtained  in  the 
experiments  made  under  his  personal  direction, 
paying  the  entire  cost  of  installing  the  pump- 
ing plants,  with  a  profit,  in  a  single  season. 

An  analysis  of  the  rainfall  records  at  Phila- 
delphia, covering  a  period  of  seventy  years, 
shows  that  in  considerably  more  than  half  the 
years  there  was  a  lack  of  rainfall  in  some  one 
month  of  the  growing  season  to  seriously  affect 
the  yield  of  small  fruits  and  garden  vegetables, 
which  constitute  so  large  a  part  of  the  producls 
of  the  Eastern  farms.  Taking  Philadelphia 
records  as  typical  of  the  eastern  United  States, 
and  the  results  so  far  obtained  in  New  Jersey  as 
a  basis  for  deduction,  it  will  be  seen  that  an  ir- 
rigation plant  would  be  a  profitable  investment 
for  most  of  the  farmers  living  where  our  large 
cities  provide  a  ready  market  for  small  fruits 
and  vegetables. 

It  is  not  likely  that  the  water-right  problems 
which  are  so  large  a  factor  in  Western  develop- 
ment will  prove  of  equal  importance  in  the  East, 
owing  to  the  larger  flow  of  streams  and  the  fact 
that  the  areas  to  be  irrigated  will  always  be 
restricted,  but  in  many  localities  there  are  al- 
ready indications  that  important  legal  problems 
will  have  to  be  solved  before  irrigation  can 
safely  assume  the  importance  which  its  value 
will  naturally  give  it.  The  work  of  this  investi- 
gation along  the  legal  an.d  social  lines  can  well 
be  extended  to  this  section.  The  experience  of 
the  West  will  in  time  come  to  be  of  value  in 
solving  the  water  problems  of  the  East. 

Among  the  important  work  which  needs  to 
be  done  in  the  East  along  agricultural  and 
engineering  lines  is  a  study  of  the  cost  of  in- 
stalling and  operating  pumping  plants  for  small 
areas.  Something  has  already  been  done  along 
this  line  and  arrangements  are  being  made  to 
continue  this  more  effectively  in  the  future. 

During  the  past  season  the  problems  of  rice 
irrigation  have  received  much  attention  from 
this  Office.  The  investigations  inaugurated  have 
been  principally  along  agricultural  and  en- 
gineering lines.  In  the  Carolinas  it  has  in- 
cluded a  study  of  the  methods  of  storing  water 
to  provide  a  supplemental  water  supply;  the 
methods  of  diverting  and  distributing  it  over 
the  fields  and  the  problems  connected  with  the 
regulation  of  tidal  rivers  so  as  to  determine 
what  may  be  done,  either  by  the  Government  or 
by  the  concerted  action  of  private  individuals; 
and  the  construction  and  maintenance  of  levees 


for  the  protection  of  fields  against  floods  or 
injury  from  breaks  above  or  below. 

Rice  growing  in  the  Carolinas  and  Georgia  is 
not  as  important  an  industry  as  it  was  fifty 
years  ago.  In  part,  this  decline  is  due  to  the 
cost  of  labor.  The  rice  fields  are  located  along 
the  low  alluvial  bottom  lands  where  the  greater 
part  of  work  must  be  done  by  hand.  This  leaves 
only  a  small  margin  of  profit  at  present  prices, 
and  the  danger  of  this  being  occasionally  lost 
through  breaks  in  levees  or  river  floods  has 
tended  to  retard  a  revival  of  what  was  once  an 
important  and  valuable  industry. 

There  seem  to  be  two  or  three  questions  which 
this  investigation  can  properly  deal  with.  One 
is  to  what  extent  State  or  Government  aid  is 
required  to  assist  in  the  regulation  of  streams, 
and  to  study  the  topography  and  watersheds  of 
streams  to  ascertain  what  measures  may  be 
taken  to  furnish  a  supplemental  water  supply 
through  storage. 

The  growing  of  rice  on  the  uplands  in  Louis- 
iana and  Texas  presents  an  entirely  different 
condition  of  affairs.  Here  the  industry  has 
been  from  the  first  unusually  successful,  and 
it  has  increased  until  it  has  assumed  a  national 
importance,  promising  to  make  the  United 
States  an  exporter  instead  of  an  importer  of 
this  staple  product. 

Aside  from  the  agricultural  questions  peculiar 
to  rice  farming,  the  irrigation  of  these  uplands 
presents  new  problems  in  canal  construction 
and  the  lifting  of  water.  In  the  arid  region 
streams  as  a  rule  have  a  heavy  fall,  and  it  is 
therefore  easy  to  get  water  onto  the  lands  to 
be  irrigated  by  gravity.  In  the  rice  districts 
the  water  supply  is  below  the  lands  to  be  served, 
in  streams  which  have  hardly  enough  fall  to 
produce  a  perceptible  current,  and  the  water 
must  therefore  be  raised  by  pumps.  Even  with 
this  expense,  rice  growing  has  proven  remark- 
ably profitable.  The  rice  lands,  which  were 
formerly  worth  from  $1  to  $3  per  acre,  and  used 
only  for  grazing,  now  sell  for  from  $30  to  J50 
per  acre,  and  yield  an  annual  return  equal  to 
the  value  of  the  land.  About  250,000  acres  of 
these  lands  have  already  been  devoted  to  rice 
culture,  and  much  more  is  capable  of  the  same 
use. 

Along  a  few  of  the  streams  used  more  land 
has  already  been  devoted  to  rice  than  the 
streams  can  properly  water,  and  the  question 
of  protecting  the  early  users  against  the  de- 
mands of  those  coming  later  is  pressing  for 
settlement.  Louisiana  has  no  laws  or  customs 
affording  this  protection.  The  publications  of 
this  Office  place  at  the  command  of  the  canal 
owners  and  lawmakers  of  that  State  the  results 
of  the  experience  of  other  States  and  countries, 
and  will  afford  them  the  means  of  enacting  a 
just  and  intelligent  law  governing  water  rights 
whenever  such  action  becomes  necessary. 

A  report  will  soon  be  published  showing  the 
methods  used  in  irrigating  rice  and  discussing 
the  problems  which  have  arisen  in  the  rice  dis- 
tricts. This  investigation  should  be  continued 
by  the  experts  employed  by  this  Office,  whose 
familiarity  with  conditions  elsewhere  makes 
them  especially  fitted  for  the  solution  of  the 
problems  arising  in  this  new  Aeld.- 

Irrigation  in  the  Insular  Possessions  of  the 
United  States. — During  the  past  summer  offi- 
cials of  the  Hawaiian  Islands  requested  this 
Office  to  make  such  investigation  of  the  irriga- 
tion problems  of  these  islands  as  would  furnish 
the  facts  needed  in  framing  an  effective  code  of 
irrigation  laws.  The  need  of  such  legislation  is 
becoming  urgent.  Large  investments  in  irriga- 
tion works  to  supply  water  for  the  growing  of 
cane  have  made  the  subject  of  water  ownership 
and  control  one  of  the  most  important  internal 
questions  of  these  islands.  Proposals  have  been 
made  by  private  parties  to  purchase  from  the 
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government  all  of  the  water  rights  attached  to 
public  lands.  Wise  action  on  such  proposals 
will  be  promoted  by  a  thorough  investigation  of 
agricultural  conditions  and  the  prospective 
needs  of  irrigators.  An  agent  is  now  engaged 
in  collecting  facts  as  to  the  use  of  water  on 
these  islands. 

Large  areas  in  Porto  Rico  to  be  productive 
require  irrigation.  Legislation  will  therefore 
be  needed  for  the  establishment  of  water  titles 
and  to  protect  the  holders  of  these  titles  in  times 
of  scarcity.  It  is  now  admitted  everywhere  that 
If  water  laws  and  land  laws  had  been  framed 
and  administered  together  in  the  settlement  of 
the  arid  West  many  of  the  complications  which 
now  exist  could  have  been  averted.  The  oppor- 
tunity is  now  open  for  inaugurating  a  compre- 
hensive code  of  laws  in  Porto  Rico  which  shall 
control  development  from  the  outset,  and  it  is 
believed  that  an  investigation  to  determine  the 
facts  on  which  such  laws  should  be  based  should 
be  inaugurated  at  once. 


Interurban  Road  Improvements. 
Kxtiacts    from    a    report    to    the    .American    Society    of 
Municipal   Improvements,   b.v   Nelson   I'.   Lewis,    Chair 

man   Committee   on    Street    I'avlng. 


Whenever  suburban  districts  are  added  to  our 
cities,  there  is  immediately  presented  the  prob- 
lem not  only  of  maintaining  such  improved 
streets  or  roads  as  the  new  territory  may  pos- 
sess, but  the  extension  of  those  improvements 
on  a  scale  suitable  to  the  needs  and  require- 
ments of  the  community.  The  urban  resident, 
too,  is  not  content  to  be  limited  to  the  paved 
streets  of  his  own  town  and  to  flounder  in  a 
sea  of  mud  or  be  covered  with  dust  whenever 
he  attempts  to  leave  them.  He  wants  good  roads 
leading  out  into  the  country  on  all  sides,  while 
those  who  supply  his  table  with  garden  produce 
must  have  good  roads  on  which  to  transport  it. 
The  prosperity  of  a  city  and  the  comfort  of  each 
citizen  can  be  truly  said  to  depend  upon  the 
character  of  the  highways  leading  out  of  the 
city  as  well  as  upon  that  of  the  street  upon 
which  he  lives  or  those  which  he  traverses  in 
his  daily  duties. 

It  is  time,  therefore,  that  the  subject  of  roads, 
as  distinguished  from  city  streets,  should  re- 
ceive the  consideration  which  its  growing  im- 
portance merits.  The  building  of  a  system  of 
roads  to  connect   different  cities  and  towns,   if 


characteristic  of  the  old  Bay  State,  her  High- 
way Commissioners  are  doing  their  work  with 
exceptional  thoroughness,  giving  much  atten- 
tion to  details  of  grade,  alignment,  drainage  and 
the  general  appearance  of  the  roadside.  During 
the  last  few  years  New  York  has  devoted  much 
attention  to  the  subject  of  roads  and  many  miles 
of  fine  highway  have  been  built  and  are  under 
construction. 

It  will  be  seen  that  the  propaganda  which 
may  fairly  be  said  to  have  been  started  by  the 
bicyclists  a  few  years  ago  has  been  steadily 
gaining  ground.  The  automobile  is  now  an  im- 
portant ally  of  the  good  roads  advocate,  and 
the  sane  driver  of  the  horseless  vehicle  who  has 
some  regard  for  the  rights  and  safety  of  his 
fellows  can  add  a  great  impetus  to  the  move- 
ment, though  at  least  one  instance  has  come  to 
the  notice  of  your  Committee  where  a  proposi- 
tion to  bond  a  town  for  the  purpose  of  building 
several  modern  highways  was  defeated  by  pop- 
ular vote  solely  as  a  result  of  accidents  caused 
by  the  outrageous  disregard  of  the  safety  of 
the  general  public  shown  by  the  drivers  of  high 
speed  automobiles.  These  high  speed  cranks 
are  the  worst  enemy  of  the  good  roads  cause. 

But  the  building  and  maintenance  of  maca 
dam  roads  is  not  only  of  interest  to  the  small 
city  and  the  good  roads  enthusiast.  Many  of 
our  larger  cities  have  miles  of  their  streets  so 
improved  and  they  are,  as  a  rule,  grossly  neg- 
lected, while  such  repairs  as  are  made,  are  car- 
ried out  in  an  unintelligent  and  extravagant 
manner.  According  to  the.  bulletin  issued  by 
the  United  States  Department  of  Labor  in  Sep- 
tember, 1899,  giving  statistics  of  cities,  140  cities 
containing  over  30,000  inhabitants  have  over 
82,000,000  square  yards  of  macadam,  which  Is 
equivalent  to  more  than  4,650  miles  of  roadway 
30  feet  in  width.  The  proper  building  and  in- 
telligent care  of  such  roads,  therefore,  cannot 
be  a  matter  of  indifference  to  our  larger  cities, 
but  it  is  one  of  the  most  vital  importance. 


A  Self-Contained   Dryer. 


The  self-contained  dryer  shown  in  the  accom- 
panying illustration  has  been  designed  without 
any  very  heavy  parts  in  order  that  it  can  l)e 
dismantled  and  moved  to  a  new  site  without 
difficulty.  It  is  enclosed  in  a  steel  casing,  lined 
with  firebrick  on  the  sides,  and  the  cover  has 
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left  to  the  initiative  of  the  towns  themselves, 
would  be  almost  impossible  of  consummation. 
The  State  alone  is  capable  of  planning  and  exe- 
cuting such  an  improvement.  It  is  advisedly 
called  "an  Improvement"  for  it  should  be  com- 
plete in  itself  and  result  in  unifying  the  Com- 
monwealth as  nothing  else  could  do.  The  first 
State  to  take  up  this  question  on  an  extensive 
scale  was  New  Jersey,  which  has  now  a  splen- 
did system  of  highways  connecting  nearly  every 
city  and  village  within  its  borders.  Massachu- 
setts has  tor  some  years  been  creating  an  excel- 
lent system  of  modern   roads  and  in  a  manner 


a  fire-proofing  protection.  The  illustration 
shows  the  dryer  fitted  with  the  makers'  type  of 
mechanical  stoker,  but  the  furnace  can  be  ar- 
ranged with  grates  for  burning  any  kind  of 
fuel. 

The  material  to  be  dried  is  lifted  by  the  ele- 
vator A  Into  the  feed  hopper,  discharging  Into 
the  drying  cylinder  C,  which  is  driven  by  the 
large  pulley  and  gearing  shown  in  the  end  ele- 
vation of  the  apparatus.  The  shaft  of  this  pulley 
carries  a  cone  pulley  which  drives  the  belt 
operating  the  stoker.  The  heated  air  from  the 
furnace  is  drawn  Into  the  cylinder  through  the 


square  openings  E,  and  after  passing  over  the 
material  to  be  dried  is  forced  up  the  stack  K 
by  a  fan  in  the  horizontal  flue  at  its  base.  The 
holes  E  are  protected  by  hoods  which  prevent 
the  material  from  dropping  out  while  permitting 
the  free  entrance  of  air.  There  are  registers,  i), 
in  the  sides  of  the  casing,  which  are  used  for 
regulating  the  temperature  of  the  air  before  it 
is  admitted  to  the  cylinder. 

The  dryer  is  made  In  several  sizes  by  the  E. 
D.  Cummer  &  Sons  Co.,  Cleveland,  for  use  with 
coal,  stone,  marl,  clay,  slag,  ores,  concentrates 
and  other  materials. 


Trade  Publications. 


The  Massachusetts  Fan  Co.,  Waltham,  Mass., 
has  issued  a  special  catalogue.  No.  50,  devoted 
to  the  Davidson  propeller  fan  and  its  adapta- 
tion to  heating,  ventilation,  drying  and  kindred 
uses.  The  fan  is  designed  particularly  for  the 
movement  of  large  quantities  of  air  at  compara- 
tively low  pressures  and  is  constructed  to  oper- 
ate at  high  speed,  if  necessary,  being  propor- 
tioned to  withstand  a  rim  speed  of  10,000  feet 
per  minute.  The  Company  has  also  brought  out 
two  bulletins.  No.  67  describes  the  Stirling  disk 
fan  and  the  Simplex  ventilator  fan,  the  former 
provided  with  12  blades  which  overlap  one  an- 
other to  prevent  back  lash  and  to  effect  a  large 
air  delivery  against  pressure.  No.  68  illustrates 
the  details  of  direct-connected  motor-driven 
Davidson  propeller  fans. 

"A_  Crocker-Wheeler  Trolley  Trip"  is  the  title 
of  an  attractive  booklet  printed  for  distribution 
by  the  Crocker-Wheeler  Co.,  Ampere,  N.  J.  It 
describes  a  trip  over  the  Flint  Division  of  the 
Detroit  United  Railway  from  Detroit  through 
the  towns  of  Royal  Oak,  Rochester,  Romeo,  Ox- 
ford and  Flint.  At  Rochester  is  the  power 
house,  which  is  equipped  with  Crocker-Wheeler 
electrical  machinery. 

The  Chicago  Pneumatic  Tool  Co.,  Fisher 
Building,  Chicago,  has  issued  a  catalogue  of 
air  compressors  which  it  builds  in  sizes  ranging 
from  a  capacity  of  95  cubic  feet  of  free  air  per 
minute  to  2,052  cubic  feet  and  of  the  single, 
duplex  and  compound  types.  The  book  describes 
in  considerable  detail,  by  the  aid  of  excellent 
halftone  cuts,  the  various  parts  of  the  machines 
and  gives  some  valuable  information  on  the 
uses  of  compressed  air  and  the  effect  of  com- 
pounding, cooling,  intercooling,  aftercooling  and 
reheating.  A  number  of  useful  tables  are  al.so 
included. 

The  Fort  Wayne  Electric  Works,  Fort  Wayne, 
Ind.,  has  now  ready  for  distribution  three  bulle- 
tins, an  instruction  book  for  the  proper  installa- 
tion of  Wood  ammeters  and  voltmeters  and  a 
flyer  devoted  to  the  Wood  Type  A  oil  transform- 
ers. Bulletin  No.  1028  describes  in  detail  the 
Wood  enclosed  direct-current  arc  lamps  for 
operation  two  in  series  on  200  to  250-volt  cir- 
cuits and  five  in  series  on  500  to  575-volt  cir- 
cuits and  Bulletin  No.  1029,  enclosed  direct-cur- 
rent arc  lamps  for  110-volt  circuits.  Bulletin 
No.  1034  covers  standard  small  motor  panels  in 
sizes  from  V4  to  30  horse-power  for  115,  230  and 
500-voIt  circuits.  These  boards  are  equipped 
with  automatic  overload  and  underload  release. 
Type  A  transformers,  described  in  the  flyer, 
have  capacities  of  0.6  to  50  kilowatts  and 
primary  voltages  of  1.000  or  2,000  volts  with 
secondary  voltages  of  50  or  100  and  100  or  200 
volts. 

A  77-page  catalogue  on  "Electric  Locomo- 
tives for  Surface  Haulage"  has  been  published 
by  the  Baldwin  Locomotive  Works.  Philadel- 
phia, and  the  Westinghouse  Electric  &  Manu- 
facturing Co.,  Pittsburg.  The  standard  types 
and  classes  are  enumerated,  and  a  general 
description  of  their  construction,  both  the  me- 
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chanlcal  and  electrical  features,  is  given,  to- 
gether with  tables  of  weights  and  characteris- 
tics of  each  class.  Some  22  full-page  reproduc- 
tions from  photographs  serve  to  show  their 
varied  and  widespread  adaptation. 

The  Aceterator  is  an  acetylene  gas  generator, 
adapted  for  out-door  subsurface  installation.  It 
was  developed  to  provide  a  generator  that  could 
be  placed  entirely  outside  the  building  and  has 
allowed  for  the  use  of  a  large  gas  holder.  A 
booklet  describing  it  and  the  method  of  supply- 
ing illumination  to  a  house  may  be  obtained 
from  Ralph  B.  Carter,  sales  agent,  26  Cortlandt 
St.,  New  York. 

The  H.  W.  Johns-Manville  Co.,  100  William 
St.,  New  York,  has  prepared  for  general  dis- 
tribution a  booklet.  Catalogue  V,  on  Vulcabeston 
packing,  which  is  composed  of  asbestos  com- 
bined with  vulcanizable  gums  to  render  the  pack- 
ing tough,  pliable  and  yielding.  It  is  furnished 
in  sheets  and  rolls,  in  the  form  of  a  flexible 
rope  for  piston  rod  packing  and  for  rope  rings 
and  gaskets,  in  moulded  form  for  gaskets  for 
pressure  of  200  to  250  pounds,  and  in  the  form 
of  convex  and  concave  packing  rings.  A  ile- 
tailed  price  list  is  included  for  each  case. 

The  Buffalo  Forge  Co.,  Buffalo,  N.  Y.,  has 
issued  a  52-page  catalogue  which  will  prove  of 
particular  value  to  those  engaged  in  the  choice 
of  equipment  for  industrial  works.  It  is  de- 
voted to  the  Buffalo  down-draft  stationary  and 
beating  forges,  containing  illustrated  descrip- 
tions of  the  various  classes  of  this  apparatus, 
together  with  data  concerning  blowers  and  ex- 
hausters for  use  with  them. 

The  Sunlight  Lava  Mfg.  Co.,  Chattanooga, 
Tenn..  has  issued  a  catalogue  of  acetylene  gas 
burners.  These  are  made  of  a  solid  piece  of 
talc,  designed  to  consume  Vi  to  1  foot  of  gas  per 
hour,  except  some  small  ones  for  bicycles,  lan- 
terns, etc. 

To  all  lovers  of  the  sesthetic  in  municipal 
betterment,  the  1902  Year  Book  of  the  Municipal 
Art  Society  of  New.  York  will  be  found  very 
interesting.  The  society  has  a  number  of  com- 
mittees on  different  work  and  all  seem  to  have 
bten  quite  aggressive  and  fairly  successful.  The 
lines  followed  have  included  signs  and  street 
fixtures,  private  advertising  signs,  parks,  thor- 
oughfares, and  flowers,  vines  and  area  planting. 

A  good  presentation  of  the  subject  of  the 
puriflcation  of  water  for  boilers  has  been  pre- 
pared by  D.  W.  &  R.  P.  Patterson,  Harrison 
Building,  Philadelphia,  including  not  a  little  of 
the  chemistry  involved.  The  work  has  been 
produced  to  show  the  advantages  of  the  Bach- 
man  system  of  water  purification,  which  they 
control,  and  describes  in  some  detail  the  ap- 
paratus required  for  plants  of  less  than  500- 
horse-power  capacity  and  for  those  of  500  to 
3,000  horse-power. 

A  new  design  of  friction  water-wheel  gover- 
nor, made  to  transmit,  if  necessary,  5,000  foot- 
pounds per  second  to  the  turbine  gate,  has  been 
built  by  the  Woodward  Governor  Co..  Rockford, 
III.  A  feature  of  the  governor,  which  is  known 
as  Size  B,  Compensating  Type,  Horizontal  Mod- 
el, is  a  device  to  provide  that  the  gate  is  moved 
to  that  point  which  will  give  the  correct  speed 
after  the  momentum  of  the  machinery  has  been 
overcome.  The  governor  is  described  in  a  cir- 
cular issued  by  the  company. 


Personal   and   Obituary  Notes. 

Mr.  Herbert  Conant  has  been  appointed  town 
engineer  of  Attleboro,  Mass. 

Mr.  John  B.  Heim  has  been  re-elected  super- 
intendent of  the   Madison,   Wis.,    water-works. 

Mr.  Walter  Brown  has  been  elected  county 
surveyor  of  Franklin  county,  Columbus,  O.,  suc- 
ceeding Mr.  Henry  Maetzel. 


Mr.  E.  T.  Perkins,  of  the  U.  S.  Geological 
Survey,  has  charge  of  an  engineering  corps  for 
irrigation  study  along  the  Colorado  River  from 
Needles  to  Yuma. 

Mr.  C.  S.  Brice,  who  several  months  ago  suc- 
ceeded Mr.  J.  J.  Patterson  as  division  engineer 
of  the  Montana  Central  Railway  at  Great  Falls, 
Mont.,  has  resigned. 

Mr.  Alten  S.  Miller,  consulting  engineer  of 
the  Consolidated  Gas  Co.,  of  New  York,  has 
been  appointed  general  manager  of  the  Con- 
solidated Gas  Company  of  Baltimore. 

Mr.  J.  K.  Wilkes,  formerly  in  charge  of  sewer 
construction  in  New  Rochelle,  N.  Y.,  has  been 
appointed  chief  engineer  of  sewers  of  that  city, 
succeeding  Mr.  L.  E.  Van  Etten,  resigned. 

Mr.  James  W.  Johnson,  for  nearly  14  years 
city  engineer  of  Riverside,  Cal.,  has  tendered 
his  resignation  in  order  to  devote  his  time  to 
other  work  which  will  take  him  out  of  that 
city. 

Messrs.  Elliott  &  Baton  have  opened  offices  in 
the  Keystone  Bunding,  Pittsburg,  to  practice 
general  engineering,  including  the  construction 
of  coke  plants,  electric  and  steam  railroads, 
foundations,  buildings  and  bridges. 

The  Buffalo  Chapter  of  the  American  Insti- 
tute of  Architects  has  elected  the  following  of- 
ficers: President,  E.  B.  Green;  first  vice-presi- 
dent, H.  O.  Holland;  second  vice-president,  R. 
A.  Wallace;  secretary,  F.  A.  Whelan;  treasurer, 
M.  G.  Beierl. 

Mr.  Emmett  A.  Gould,  for  thirteen  years 
superintendent  of  the  Eastern  Division  of  the 
Wabash  Railroad  at  Peru,  Ind.,  has  resigned 
that  position  to  succeed  Mr.  Daniel  Hardy  as 
general  superintendent  of  the  Missouri  Pacific 
Railway  at  St.  Louis. 

Mr.  W.  S.  Henning,  who  has  been  resident 
engineer  for  the  Houston  &  Texas  Central  Rail- 
road for  a  number  of  years,  has  resigned  to  ac- 
cept a  similar  position  with  the  Southern  Pa- 
cific Company  and  Mr.  Hans  Helland  has  been 
appointed  as  his  successor,  with  headquarters 
at  Ennis,  Tex. 

Mr.  Thomas  Appleton,  M.  Am.  Soc.  C.  E.,  has 
been  transferred  from  the  construction  depart- 
ment of  the  U.  S.  Life  Saving  Service  to  the 
ofl[ice  of  the  Supervising  Architect  of  the  Treas- 
ury Department  and  has  been  detailed  to 
superintend  the  construction  of  the  new  post 
office  at  Creston,  la. 

Messrs.  Norman  B.  Livermore  &  Co.,  who  or- 
ganized recently  at  320  Sansome  Street,  San 
Francisco,  to  conduct  a  general  engineering 
business,  have  been  appointed  Pacific  Coast 
agents  for  the  Wm.  B.  Scaife  &  Sons  Co.,  of 
Pittsburg,  for  the  sale  of  the  water  softening 
and  purifying  systems  of  that  company. 

Clarence  E.  Pullen,  at  one  time  surveyor 
general  of  New  Mexico,  died  October  8  at  Ban- 
gor, Me.,  aged  52  years.  He  was  graduated  from 
the  Massachusetts  Institute  of  Technology,  be- 
gan engineering  in  construction  work  on  the 
Bangor  &  Aroostook  Railroad  and  was  after- 
wards connected  with  the  Atchison,  Topeka  & 
Santa  Fe  Railway. 

The  New  Jersey  Chapter  of  the  American  In- 
stitute of  Architects  has  elected  the  following 
officers:  President,  Herman  Kreitler,  of  New- 
ark; first  vice-president,  F.  W.  Wentworth,  of 
Paterson;  second  vice-president,  Robert  C. 
Dixon,  Jr.,  of  Union  Hill;  secretary,  Hugh 
Roberts,  of  Jersey  City;  treasurer,  Thomas 
Cressey,  of  Newark. 

Mr.  Richard  W.  Sherman,  M.  Am.  Soc.  C.  B., 
has  received  the  Democratic  nomination  for  the 
office  of  state  engineer  and   surveyor  of   New 


York  State.  From  1866  to  1873  he  was  engaged 
in  railroad  engineering  work,  and  since  that 
time  has  largely  devoted  his  time  to  municipal 
work,  chiefly  to  the  construction  of  water- 
works. In  1886  and  1887  he  was  engineer  of 
Oneida  county  and  only  recently  was  mayor  of 
Utica. 

Mr.  J.  C.  Irwin  has  resigned  as  engineer  of 
signals  of  the  New  York  Central  &  Hudson 
River  Railroad,  to  enter  the  operating  depart- 
ment. Mr.  Peter  G.  TenEyck  has  been  ap- 
pointed his  successor,  and  Mr.  John  Roberts 
succeeds  Mr.  TenEyck  as  supervisor  of  signals 
of  the  Middle  Division.  Mr.  Thomas  A.  Lang 
has  been  appointed  engineer  of  construction  in 
the  Pennsylvania  Division,  with  headquarters 
at  Mahaffey,  Pa. 

Capt.  Eugene  W.  Van  C.  Lucas,  Corps  of  En- 
gineers, U.  S.  A.,  has  been  ordered  to  Memphis 
to  relieve  Captain  E.  E.  Winslow,  Corps  of  En- 
gineers, of  the  duties  in  connection  with  the 
First  and  Second  Districts  of  the  Mississippi 
River  improvements,  and  Capt.  Winslow  is  to 
assume  the  duties  performed  by  Capt.  Lucas, 
with  headquarters  at  Wilmington,  N.  C.  Lieut. 
Lytle  Brown,  Corps  of  Engineers,  has  been 
assigned  duty  at  the  West  Point  Military 
Academy. 


A  New  Meter  Ordinance  has  recently  been 
adopted  in  Madison,  Wis.,  for  the  purpose  of 
making  landlords  responsible  for  the  water  sup- 
plied to  tenants.  It  reads  as  follows:  "Water 
rents,  when  first  collected  for  new  buildings, 
or  when  water  is  first  put  in  old  buildings,  shall 
be  charged  and  collected  as  follows:  The  rent 
for  the  first  semi-annual  period,  or  for  the  part 
thereof  remaining  until  the  next  first  day  of 
January  or  July  proportionately,  at  the  schedule 
rate  and  thereafter  according  to  the  quantity 
used,  as  shown  by  the  meter.  If  at  the  end  of 
said  first  semi-annual  period  the  meter  shows 
less  water  used  than  the  amount  paid  would 
entitle  the  consumer  to  at  regular  meter  rates, 
then  the  consumer  shall  receive  credit  for  the 
difference  on  his  next  six  months'  water  rent. 
In  cases  of  change  of  tenants,  where  water  rent 
is  delinquent  when  a  tenant  moves  out  of  a 
building,  the  water  rent,  so  delinquent,  shall 
be  charged  and  collected  from  the  owner  of  the 
premises  and  it  shall  be  the  duty  of  the  superin- 
tendent to  immediately  notify  such  owner  of 
such  delinquency,  and  to  shut  the  water  off 
from  the  premises,  and  the  water  shall  not  be 
again  turned  on  for  such  premises  until  the 
water  rent,  with  penalty,  is  paid  to  the  city 
treasurer." 


Oiled  Shell  Roads  have  recently  been  con- 
structed in  Galveston,  Tex.,  by  methods  which 
City  Engineer  C.  G.  Wells  outlines  substantial- 
ly as  follows:  The  subgrade  of  sand  is  first 
soaked  with  water  and  compacted  by  ramming. 
It  is  then  covered  to  a  depth  of  9  inches,  and 
rising  about  2  inches  above  the  finished  surface 
grade,  with  a  mixture  of  80  per  cent,  rotten 
shells,  8  per  cent,  terra-cotta  clay  and  12  per 
cent,  water.  This  is  dredged  from  reefs  in  the 
Bay.  It  is  allowed  to  stand  until  the  surface 
is  nearly  dry,  which  usually  occurs  in  about 
two  days,  and  is  then  worked  to  grade  with  a 
6-ton  roller.  Finally  it  is  thoroughly  sprinkled 
with  crude  oil,  and  a  month  later  is  again  oiled. 
Oil  costs  60  cents  per  barrel,  and  its  total  cost 
on  the  road  is  0.56  cent  per  square  yard,  includ- 
ing labor.  The  amount  of  the  other  items  of 
the  roadwork  is  31.5  cents  per  square  yard. 
About  18,000  square  yards  of  street  have  been 
surfaced  in  this  manner,  and  after  two  months' 
service  under  heavy  teams  there  has  been  no 
appreciable  wear.  If  they  hold  up  for  a  year, 
it  is  proposed  to  surface  all  unpaved  streets  in 
this  way. 
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CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,    ENGINEERS    AND 
MANUFACTURERS 
OP  Enoineerinq  and  BUILMNa  SUPPUU. 
For  Propoul*  ua  paga  xt,   xtII,  xtIU  and  xzvU. 


WATER. 

Portland,  He. — The  City  Water  Co.  of  ChlUlcothe, 
Portland,  has  been  Incorporated  to  build  and  operate 
water  works.  Capital,  $175,000.  Pres.,  E.  Caswell ; 
Treas.,  C.  D.  Booth,  both  of  Portland,  Me. 

Uridfupart,  Conn. — The  Bd.  of  Aldermen  has  passed 
a  resolution  providing  for  the  employment  of  a  hy- 
draulic engineer  to  Investigate  and  report  upon  what 
plan  should  be  adopted  to  improve  the  city  water. 

Portsmouth,  N.  H. — Water  bonds  to  the  amount  of 
$50,000  were  sold  recently. 

New  Britain,  Cofin. — Chmn.  Hall,  of  the  Water  Bd., 
Is  reported  to  have  stated  that  plans  for  the  new 
retaining  reservoir  In  Wolcott  call  for  a  capacity  of 
140.000,000  gals,  the  cost  to  be  $75,000.  It  has  been 
decided  not  to  begin  construction  until  the  spring. 

Worcester,  Mass. — The  City  Council  has  passed  an 
order  tor  a  new  dam  at  Leicester ;  estimated  cost, 
$120,000. 

Westminster,  Md. — The  Common  Council  has  passed 
an  ordinance  accepting  the  proposition  of  the  Citi- 
zens' Co.  to  furnish  water  for  city  purposes  for  $800 
per  year,  and  directing  that  a  contract  In  accordance 
therewith  be  made. 

Troy,  N.  Y. — Bids  will  be  received  Oct.  24  (read- 
vertlsed)  by  the  Bd.  of  Contract  &  Sui)ply  for  erecting 
a  gatehouse,  with  fixtures  and  appurtenances,  and  lay- 
ing approximately  120  ft.  of  20-in.  cast  iron  pipe. 
John  Phelan,   Comr.  of   Pub.  Wits. 

Baltimore,  Md. — The  $1,000,000  water  loan  ordi- 
nance has  been  passed  by  both  the  First  and  Second 
Branches  of  the  Council. 

Lonaconiny,  Md. — A.  M.  Evans,  Secy.,  writes  that 
the  Lonaconing  Water  Co.  Is  about  to  construct  a 
dam   (contract  not  let)   at  a  cost  of  $7,000. 

Quogue,  L.  I.,  N.  Y. — It  Is  proposed  to  construct 
water  works  at  a  cost  of  $76,000,  to  supply  this 
town.  West  Hampton  Beach  and  East  Quogue. 

Canajohurie,  N.  Y. — It  Is  understood  that  the  Cana- 
Joharie  Water  Supply  Co.  has  offered  to  sell  its  sys- 
tem, recently  completed,  to  the  village  for  $135,000. 

Alioona,  Pa. — Ordinances  have  been  passed  provid- 
ing for  water  mains  in  several  streets. 

Salem,  Ya. — J.  H.  Palmer,  Secy.  Water  Com.,  writes 
that  said  Com.  has  been  appointed  to  ascertain  the 
cost  of  sinking  an  artesian  well  to  secure  a  better 
water  supply.     W.   B.  Dillard,   Chmn.  of  Com. 

Charleston,  8.  C. — ^Blds  will  be  received  Oct.  22  by 
the  American  Pipe  Mfg.  Co.,  Philadelphia,  Pa.,  for 
erecting  a  pumping  station.  Plans  may  be  obtained 
from  Wm.  C.  Miller,  35  Broad  St.,  Charleston. 

Atlanta,  Oa. — See  "Sewerage  and  Sewage  Disposal." 

Summerville,  Oa. — The  coming  Legislature  will  be 
petitioned  by  this  village  for  authority  to  Issue 
$25,000  bonds  for  the  Improvement  of  the  water  works 
and  sewerage  system. 

GHffln,  Ga. — Nesbit  WIngfleld,  City  Engr.  of  Au- 
gusta, Is  said  to  be  making  an  Investigation  of  the 
public  needs  of  this  city  with  special  reference  to 
the  water  works. 

Tampa,  Fla. — The  Tampa  Water  Works  Co.  Is  said 
to  be  considering  plans,  prepared  by  Miller  &  Kennard, 
for  the  new  water  works  plant  which  said  company 
proposes  to  build.  A  pump  of  4,000,000  gals,  capacity 
per  day  will  be  Installed 

Kewanee,  III. — City  Engr.  J.  E.  Kemp  writes  that 
on  Oct.  7  John  M.  Healy,  Opera  House  Blk.,  Chicago, 
received  the  contract  for  furnishing  pipe,  etc.,  as  fol- 
lows :  8,500  ft.  of  6-ln.  main  In  place,  92  cts.  per  ft. ; 
200  ft.  4-ln.  main  in  place,  73  cts.  per  ft. ;  16  Are 
hydrants  In  place  $26.50 ;  five  6-ln.  valves  and  boxes 
In  place,  $17. 

Montevideo,  Minn. — E.  A.  Aspnes,  Supt.  Water 
Wks.,  writes  that  proposed  new  water  works  will 
cost  about  $15,000. 

Columbus.,  O. — Bids  are  wanted  Oct.  23  for  furnish- 
ing the  Water  Works  Dept.  with  15  tons  of  pig  lead. 
C.  M.  Addison,  Clk.  Bd.  of  Pub.  Works. 

Bloomington,  III. — City  Clk.  C.  C.  Hassler  writes 
that  It  is  proposed  to  Improve  the  water  works,  but 
no  definite  plans  have  as  yet  been  made. 

Marinette,  Wis. — A  correspondent  writes  that  the 
American  Water  Works  &  Guarantee  Co.,  of  Pittsburg. 
I'a..  contemplates  lowering  the  18-In.  intake  pipe 
across  Menominee  River  at  this  point  5  ft. 

Ituthton,  Minn. — Bids  will  be  received  Nov.  3  by 
the  Village  Council  for  $3,000  water  works  bonds. 
Frank   L.    Nash,    Village   Recorder. 

Hhinnston.  W.  Va. — The  Town  Council  Is  reported 
to  be  considering  the  question  of  constructing  water 
works  at  a  cost  of  about  $12,000. 

Lancsboro,  Minn. — Bids  will  be  received  Nov.  3  by 
the  Village  Council  for  $6,000  water  works  and  elec- 
tric light  Improvement  bonds.    O.  N.  Vlste,  Village  Clk. 

Truman,  Minn. — Kids  will  be  received  Oct.  28  by 
O.  X.  Steenstrup,  Village  Recorder,  for  constructing 
water  works  from  plans  of  M.  B.  Haynes,  of  Mankato. 

Westbrook.  Minn. — Bids  will  be  received  by  John 
E.  Villa.  Village  Recorder,  for  constructing  water 
works.     M.  B.  Haynes,  Engr.,  Mankato. 

Kiester,  Minn. — Bids  will  be  received  Oct.  30  by 
('.  W.  Tuebner,  Village  Recorder,  for  a  cypress  tank 
of  30.000  gals,  capacity,  and  a  50-ft.  steel  tower  to 
support   the  same. 

Vinton,  La. — The  Hurd-Ford  Inv.  Co.  writes  that 
the  Sabine  Canal  Co.  contemplates  the  extension  of 
Its  Irrigation  plant  at  a  probable  cost  of  $150,000. 


Bessemer,  Ala. — City  En^r.  Wm.  J.  Parkes  writes 
the  Council  has  ordered  him  to  prepare  plans  and 
estimates  for  a  complete  system  of  municipal  water 
works :  water  to  be  obtained  fi'om  springs  3  miles 
distant ;  capacity  of  proposed  works,  3,000,000  gals, 
per  day.  It  Is  expected  to  be  ready  to  begin  construc- 
tion by  Jan.  1,  1003.  Bonds  to  the  amount  of  $200,- 
000  have  been  authorized  for  this  purpose. 

at.  Louis,  Mo. — Engr.  In  Charge  Ben.  C.  Adklns 
writes  that  an  ordinance  now  pending  provides  for 
an  appropriation  of  $15,000  for  meters  and  $100,000 
for  sprinkling  plugs. 

San  Saba,  Tex. — ^A  charter  has  been  granted  to  the 
San  Saba  Valley  Irrigation  Co.,  with  a  capital  of 
$360,000,  to  Irrigate  and  place  under  cultivation  a 
tract  of  several  thousand  acres  In  the  valley  of  the 
San  Saba  River.  Incorporators :  John  Kelly  and 
John  R.  Cunningham,  of  San  Saba  County  ;  Stephen 
D.  Emmon,  of  Chicago,  III.,  and  others.  Principal 
office,  San  Saba. 

De  Queen,  Ark. — The  City  Council  Is  stated  to  have 
passed  an  ordinance  providing  for  the  construction  of 
water  works. 

Sherman,  Tex. — This  city  has  sold  $45,000  water 
and  sewer  Improvement  bonds. 

Sebree,  Ky. — Press  reports  state  that  a  water 
works  system  is  to  be  built. 

Guthrie,  Okla.  Ter. — ^A  territorial  charter  has  been 
granted  to  the  Otter  Creek  Irrigation  Co.  with  the 
principal  place  of  business  at  Mountain  Park  and 
with   $1,000,000  capital. 

Seattle,  Wash. — H.  A.  Johnson,  Town  Clk.  of  West 
Seattle,  has  applied  to  this  city  for  the  extension  of 
the  Cedar  River  water  supply  to  that  town. 

Fulton,  S.  D. — The  question  of  Issuing  bonds  for 
water   works  Is   under  consideration. 

Richfield,  Utah. — This  city  has  voted  $14,000  bonds 
for  a  system  of  water  works. 

Caldwell,  Idaho. — It  Is  reported  that  bids  will  be 
received  Oct.  26,  at  the  office  of  the  Pioneer  Irrigation 
Dlst.,  Caldwell,  for  completing  the  Phyllis  Canal,  re- 
quiring the  removal  of  187,500  cu.  yds.  of  material, 
and  for  the  completion  of  the  Straborn  Canal,  re- 
quiring the  removal  of  66,400  cu.  yds.  of  material. 
R.  II.  Davis,  Secy. 

lioswell,  N.  M. — The  citizens  of  this  place  are  con- 
sidering the  question  of  Installing  a  system  of  water 
works. 

Redlands,  Cal. — City  Clk.  L.  W.  Clark  writes  that 
the  question  of  municipal  ownership  of  the  water 
works  Is  under  consideration. 

Sterling,  Colo. — Town  Clk.  C.  L.  Goodwin  writes 
that  at  a  special  election  held  Oct.  11  It  was  voted 
to  construct  water  works  at  a  cost  not  to  exceed 
$63,000. 

Ilenton,  Wash. — The  citizens  are  stated  to  have 
voted  on  Oct.  7  In  favor  of  constructing  water  works. 

Itedlands,  Cal. — The  Oakglen  Domestic  Water  Co. 
has  been  Incorporated ;  principal  place  of  business. 
Redlands ;  capital,  $10,000.  Directors :  Isaac  Ford 
and  C.  H.  Sargent,  of  Redlands,  and  W.  C.  Lukens, 
of  Oakglen. 

La  Junta,  Col. — Bids  will  be  received  Nov.  1  by 
M.  F.  Miller,  Secy.  Bd.  DIr.  of  the  Otero  Irrigation 
Dlst.,  for  $300,000  Irrigation  bonds. 

Colorado  City,  Col. — This  city  is  said  to  be  plan- 
ning to  build  a  municipal  water  works. 

Cando,  N.  D. — ^Local  press  reports  state  that  this 
city  has  decided  to  install  water  works  and  sewerage 

systems. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Westfleld,  Mass. — Bids  are  wanted  Nov.  5  for  build- 
ing Section  2  of  the  system  of  storm  water  sewers, 
as  advertised  In   The    Engineering  Record. 

Lenox,  Mass. — At  the  town  meeting  Oct.  13  It  Is 
stated  that  $20,000  was  rpproprlated  for  new  sewers. 

Brackenridge,  Pa. — Bids  will  be  received  by  T.  A. 
Gallagher,  Boro.  Clk..  until  Oct.  20,  for  the  con- 
struction of  a  two-ring  brick  sewer  on  certain  streets ; 
in  all  3,488  ft.  4  ft.  by  5  ft.  sewer,  with  6  manholes 
and  2  catch  basins.  Estimated  cost,  $20,000.  E.  E. 
Maurhoft,  of  Tarentum,  Pa.,  is  City  Engr. 

West  Boboken,  N.  J. — Town  Surveyor  Sebastian 
Maulbick  writes  that  plans  have  been  completed  for 
the  proposed  relief  sewers. 

Lower  Merion,  Pa. — The  Lower  Merlon  Township 
Comrs.  have  decided  to  borrow  $250,000  for  the  con- 
struction of  the  sewer  system. 

Philadelphia,  Pa. — The  proposed  construction,  at 
the  city's  expense,  of  a  new  main  sewer  in  Market 
St.,  under  the  ordinance  recently  introduced  in  Select 
Council,  will  save  the  Philadelphia  Rapid  Transit  Co. 
the  cost  of  that  Improvement,  which  has  been  roughly 
estimated  at  $175,000. 

Bayonne,  N.  J. — Bids  will  be  received  Oct.  21  by 
the  City  Council  for  constructing  sewers  in  three 
streets.     W.  C.  Hamilton,  City  Clk. 

Batavia,  N.  Y. — The  Sewer  Comrs.  have  presented 
to  the  Bd.  of  Aldermen  their  report,  placing  the 
estimated  maximum  cost  of  portion  of  sewer  system 
proposed  to  be  constructed  at  $375,000.  Minimum 
cost,  $300,000. 

Etna,  Pa. — Bids  are  wanted  Oct.  24  for  construct- 
ing a  sewer  on  Vllsack  St.  and  a  portion  of  Wilson 
St.     Geo.  H.  Jacob,  Boro.  Clk. 

Eajit  Washington,  Pa. — Bids  will  be  received  Oct. 
21  by  the  Burgess  and  Council  tor  $20,000  sewer 
bonds,  also  $30,000  paving  bonds.  Norman  B.  Clark. 
Secy. 

Baltimore,  Md. — City  Engr.  Fendall.  In  his  esti- 
mated expenses  tor  1003,  has  Incorporated  an  item 
of  $94,500  for  the  construction  of  Sumwalt  run 
sewer. 

Saratoga  Springs,  y.  Y. — The  Bd.  of  Trus.  has 
granted  the  application  of  the  Sewer,  Water  &  Street 
Comn.  tor  an  Issue  of  $40,000  bonds,  the  proceeds  to 
be  used  In  the  construction  of  a  sewage  disposal 
plant. 


Koselle  Park,  A'.  J. — Bids  will  be  received  Nov.  » 
by  tbe  Mayor  and  Council  of  Boro.  of  Roselle  for 
constructing  a  sewerage  system.  A.  M.  Woodruff, 
Boro.   Clk. 

Perkasie,  Pa. — ^An  ordinance  is  before  the  Council 
granting  to  W.  U.  Davis  and  Harry  T.  Shelly,  of 
Uuakertown,  and  Orler  Schcelz,  of  Perkasie,  the  right 
to  construct  and  maintain  a  confplete  system  of 
sewers   In   the  Boro. 

Bridgeport,  I'a. — Plans  and  estimates  are  reported 
to  have  been  prepared  for  a  system  of  sewerage. 

Easton,  Pa. — Mayor  Lehr  In  a  recent  message  to 
the  Councils,  advocates  the  Issue  of  $300,000  bonds  to 
pay  tor  needed  Improvements,  such  as  additional 
sewers,  street  Improvements,  etc. 

Pittsburg,  Pa. — The  P'lnance  Com.  favorably  re- 
ported an  ordinance  providing  for  the  construction 
of  sewers  in  numerous  streets. 

Perth  Aniboy,  N.  J. — The  Bd.  of  Aldermen  Is 
stated  to  have  awarded  a  $55,000  sewer  contract  to 
Martin  Hanson  and  Carl  C.  Cbrlstensenj  there  will 
be  1,200  ft.  of  2x3-ft.  brick  sewer,  3.710  ft.  7-ft. 
and  1,350  ft.  of  ditch  emptying  into  Staten  Island 
Sound. 

Atlanta,  Ga. — The  Council  has  adopted  a  resolu- 
tion appropriating  $500  for  the  purpose  of  paying 
an  exijert  to  confer  with  the  City  Engr.  with  a  view 
to  arranging  plans  for  an  ImprovecT  sewer  system. 
The  Council  has  approved  the  proposition  to  Issue 
$400,000  bonds  tor  the  extension  of  the  sewer  sys- 
tem, and  a  like  amount  tor  the  Improvement  of  the 
water  works. 

Summerville,  Ga. — See  "Water." 

Norfolk,  Va. — Guild  &  Co.,  of  Chattanooga,  have 
received  the  contract  tor  establishing  a  sewerage 
system  In  Berkley  for  $23,000. 

Cape  Charles,  Va. — The  City  Council  has  voted  to 
employ  an  engineer  to  begin  work  on  a  sewerage  sys- 
tem  for  this  place. 

Itock  Island,  III. — City  Clk.  H.  C.  Schaffer  writes 
that  It  is  proposed  to  construct  new  sewers  In  the 
southwestern  part  of  the  city.  City  Engr.  W.  Trelch- 
ler's  report  to  be  ready  In  a  few  weeks. 

Columbus,  O. — Bids  are  wanted  Oct.  30  for  con- 
structing sanitary  sewers,  as  advertised  In  The  En- 
gineering Record. 

Bids  are  wanted  Oct.  23  for  the  construction  of 
an  18-ln.  and  15-ln.  pipe  sewer  In  Miller  Ave. ;  bids 
are  also  wanted  on  the  same  date  for  the  construc- 
tion of  a  main  trunk  sewer  In  numerous  streets,  vary- 
ing in  size  from  36  in.  to  8  In.  In  diameter.  C.  M. 
Addison,  Clk.  of  the  Bd.  of  Pub.  Wks. 

Julian  Griggs,  Ch.  Engr.  Dept.  of  Public  Improv., 
writes  that  a  large  amount  of  sewer  construction  is 
soon  to  be  undertaken  in  this  city,  for  which  bonds 
have  been  authorized  to  the  amount  of  $255,000. 
The  largest  diameter  is  10.5  ft.,  and  trenching  ma- 
chines win  be  required.  As  soon  as  these  sewers  are 
under  way  It  is  expected  that  an  expenditure  of 
$150,000  additional  will  be  authorized  for  storm 
water  relief  sewers.  The  completion  of  the  main 
trunk  sanitary  sewer  will  also  probably  be  followed 
by  the  construction  of  about  10  miles  of  sanitary 
laterals. 

Ottumwa,  la. — Bids  are  wanted  Oct.  20  for  the 
construction  of  a  portion  of  South  Ottumwa  trunk 
sewer.     T.  F.  Keefe,  Chmn.  Street  Com. 

Glenville,  O. — Local  press  reports  state  that  the 
Council  has  awarded  sewer  contracts  as  follows : 
To  the  W.  J.  Townsend  Co.,  Doan  St.,  between  Gar- 
field and  Massle,  for  $43,533  ;  also  Doan  St.,  between 
Massle  and  the  s.  village  limits,  for  $25,092  :  to  Wm. 
Leham  &  Sons,  Doan  St.,  St.  Clair  to  Garfield,  for 
$22,005. 

Troy,  0. — John  P.  Force,  of  Columbus,  Is  stated 
to  have  been  engaged  to  prepare  plans  and  make 
surveys  for  the  proposed  sewerage  system. 

Xiles,  O. — It  Is  stated  that  bids  will  be  received 
Oct.  29  by  the  Sewer  Comrs.  for  constructing  sewers, 
catch  basins,  etc.,  in  Park  Ave.  and  2  other  streets. 
W.  Y.  Sayers,  Clk. 

Youngstoion,  O. — It  is  stated  that  bids  are  wanted 
Oct.  25  tor  constructing  sewers  In  Inglis  St.  and 
Ilimrod  Ave.     C.   E.  Cross,  Clk. 

Cincinnati,  O. — Bids  are  wanted  Oct.  27  tor  con- 
structing sewers  in  portions  of  Central  Ave.  Robert 
Allison.  Pres.  Bd.  of  Pub.  Service. 

Lake  Charles,  La. — This  city  has  employed  John 
W.  Maxcy,  of  Houston,  Tex.,  to  prepare  plans,  speci- 
fications and  estimates  for  sewerage,  sewage  disposal 
and  pavements,  estimated  to  cost  $250,000. 

Bessemer,  Ala. — City  Engr.  Wm.  J.  Parks  writes 
that  the  Council  has  ordered  additional  storm  sewers, 
ranging  In  size  from  18  In.  to  42  In.,  to  be  built  in 
the  2d  Ave.  Dlst.,  at  an  estimated  cost  of  $7,500. 
This  work  will  be  let  about  Nov.  ^. 

Toneka,  Kan. — A  petition  Is  being  circulated  for  the 
creation  of  a  sewer  district  to  Include  Dennis  &  Mar- 
fin's  addition.  Orchard  Place  and  Walnut  Grove.  Es- 
timated cost  of  building  sewers,  $50,000  to  $100,000. 

Vermilion,  S.  D. — City  Auditor  C.  I.  Vaughn  writes 
that  the  contract  for  constructing  sewers  In  Dlst. 
No.  1  (bids  opened  Oct.  6)  has  been  awarded  to  Eric 
Nylen.  of  Vermilion,  as  follows  :  Pipe  sewers,  per  lln. 
ft..  12  In.,  89  cts. :  18  In..  $1.24,  and  8  In..  70  cts. ; 
manholes.  $55  each ;  catch  basins,  $47  each ;  trench 
to  average  9  ft.    In  depth. 

Lincoln.  Neb. — This  city  will  build  about  $6,000 
worth  of  lateral  sanitary  sewers,  all  work  to  be  done 
by  day  labor  under  the  supervision  of  City  Engr. 
Geo.  L.  Campen. 

Tacoma,  Wash. — City  Engr.  Taylor  Is  reported  to 
have  about  completed  surveys  for  the  proposed  Edison 
trunk  sewer.  The  sewer  Is  designed  to  furnish  sani- 
tary drainage  for  the  6th  addition.  South  Side  addi- 
tion, and  the  entire  Edison  Dlst. 

Revillo.  S.  D. — It  Is  stated  that  bids  are  wanted 
Oct.  23  for  constructing  12-in.  sewers.  John  Elstad, 
Town  Clk. 

Loveland,  Colo. — The  Bd.  of  Town  Trus.  has  estab- 
lished Sewer  Dlst.  No.  1,  extending  the  entire  length 
of  the  town. 
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Chew^nnr,  Wpo. — The  contract  for  constructing 
Warren  Ave.  sewer  extension  U  reported  to  have  been 
awarded  to  Frank  S.  Joslln.  of  Cheyenne,  for  »T.S27. 

lolumhux.  \rb. — Btd-s  will  be  received  Oct.  '.iS  b) 
i;.  \V.  l>hllllp.«.  Co.  Clk..  for  deeix-nlng  and  widenlns 
the  Carrlg  Is.  Jewell  drainage  diti'li  In  Lost  Creek 
and  Shell  Creek  Township ;  approximate  number  of 
en.  yds.  of  earth  to  be  removed.  Sl.iXM). 

BRIDGES. 

Uiidffeport,  Cohh. — Local  press  reports  state  that 
the  quextlou  of  cousiruciiug  a  new  DriilKO  over  Ash 
Creek,  connecting  Bridgeport  and  Falrtleld,  is  under 
consideration.     I'robabie   i-ost.   .<j.'>.oiiu. 

Reading,  Pa. — The  Berks  Court  has  approved  the 
buiiuiug  01   >  o.uaiy   bnuges   to  I'osi   *l'".*>.>i'. 

RajtmertoKH,  X.  T. — According  to  plans  and  esti- 
uiates  prepared  by  I'rof.  Leslie  Allen,  ot  Albn.iy,  tue 
cost  of  a  bridge  across  the  proposetl  Toinhannock  res 
ervoir.  would  he  JfiS.lHIO. 

CoHnertvitle,  Pa. — G.  L.  Potter,  Gen.  Mgr.  of  the 
B.  &  O.  K.  K.,  Baltimore,  Md.,  is  said  to  have  ap- 
proved plans  for  a  bridge  at  their  yards  at  Conners- 
vllle. 

Sutler,  .V.  J. — The  Nutley  Bridge  Com.,  ot  the  Bd. 
ot  Freeholders.  Jonn  F.  Clark,  <.^umu.,  will  erect  a 
stone  arch  bridge  over  Third  Itlver  at  Franklin  Ave. 

WothiHgton,  D.  C. — See  "JiClscellaneous." 

Cnmberland,  Md. — The  City  Council  has  passed  an 
oraer  requesting  the  Baltimore  A:  imio  it.  U.  lo  place 
an  overhead  bridge  across  the  tracks  at  Baltimore  St. 

Scnutton,  Pa. — Provision  is  made  in  the  bond  Issue 
now  peuuiug  in  the  Couimou  Council  for  the  erection 
of  a  steel  bridge  across  Lackawanna  Klver  at  a  cost 
of  about  $29,000.  The  bridge  Is  to  be  located  either 
at  Race  St.  or  Sanderson  Ave. 

XetluiHic.  y.  J. — The  Somerset  County  Bd.  of  Free-  ' 
lioliier>.   Somerville.  lias  ileclcicd  to  rebuild   the   West 
brfitge.   near  Xeshaiilc:  a  low  truss  iron  structure  has 
been  decided  uixm.    Thos.  K.  Gibson,  Chum,  of  Com. 

Port  Perry,  Pa. — Ch.  Engr.  W.  H.  Brown,  of  the 
I'ennsvivaiiia  H.  K.,  has  awarded  the  contract  to  tue 
Pittsburgh  Construction  Co.  tor  the  erection  of  a 
steel  double-track  railroad  bridge,  about  1,000  ft. 
long,  main  span  407  ft.  long,  over  Monongahela 
Blver,  at  Port  Perry.  The  brmge  is  to  be  completed 
within  8  months,  and  will  cost  approximately  !f.">i>, 
000  in  addition  to  the  masonry. 

Hanatoim.  I'a. — It  is  stated  that  a  bridge  to  cost 
about  »;w.iMii(  will  be  constructed  over  the  Schuylkill. 
at  Sana  toga.  .Montgomery  Co..  to  be  paid  for  by 
Chester  and  .Montgomery  Counties.     (Norrlstown,  C.  H.i 

Spray.    .V.     C. — The  Kucklngham     Co.     Comrs.     are 

slated   to  have  decided  to  appropriate  JM.OOO   toward 

constructing    a    bridge  over    Smith     Hlver    at    Spray. 
iWentworth.   C    11.  i 

Uuntingtott,  1h4. — The  County  Council  has  made 
appropriations  for  the  following  cotrnty  brirtges:  «!/,- 
IH*>  for  bridge  over  Salamonl  Kiver  at  Warren;  $9,000 
for  bridge  over  Wabash  Ulver,  south  of  Huntington, 
and  $6.iX«i  for  a  bridge  over  Wabash  Ulver  north  of 
.Vndrews. 

8t.  Paul,  Minn. — The  Bd.  of  Aldermen  has  passed  a 
resolution  directing  tne  City  Eugr.  to  prepare  piaiis 
for  the  conslrnctlon  of  the  east  end  of  the  3d  St. 
bridge  over  the  railway  yards.  .Vpproprlatloii. 
$65,000. 

Minneapolis,  Minn. — The  Council  Railroad  Commit- 
tee has  ordered  the  .Northern  Padnc  K.  It.  i;o.  to 
build  a  bridge  over  its  tracks  on  Harvard  St.  and 
one  over  the  street  at  Coiuo  Ave.,  where  the  Como 
Interurban  tracks  cross  the  railroad. 

Indianapoltt,  Ind. — Local  press  reports  state  that 
the  \'irgiuin  Ave.  viaduct  will  be  reiiaired  by  the  In- 
dianapolis Union  By.  Co.,  as  soon  as  the  approval  of 
Pres.  J.  McCrea,  whose  headquarters  arc  in  I'itls- 
burg.  can  be  secured. 

Bids  are  wanted  Nov.  t!  for  the  construction  of  a 
bridge  over  Little  White  Lick  Creek,  on  road  run 
uing  north  from  Bridgeport.  John  McGregor.  iVuiir. 
of  Marion  Co. 

Akron,  O.— The  Northern  Ohio  Traction  Co.  has 
awarded  the  contract  for  coiistruciiug  a  $ti0,0i)ip 
bridge  across  Cuyahoga  River  to  the  King  Bridge  Co.. 
of  Cleveland.  Paul  &  Henry,  of  Barberton.  O..  will 
do  tue  stone  work  and  grading.  E.  U.  Eckroad,  Engr. 
In  charge. 

Winnebago,  Minn.—JThe  County  Bd.,  Blue  Earth 
c;ity.  Is  stated  to  have  decided  to  erect  a  bridge 
across  Bine  River,  south  of  Winnebago. 

Streator,  III. — Petitions  are  being  circulated  asking 
that  the  City  Council  take  steps  toward  the  construc- 
tion of  a  bridge  at  the  foot  of  Main  St.,  across  Ver 
milion  River. 

Tincennea,  /nd.-,-Edw.  C.  Faith  is  said  to  have  pre- 
pared plans  for  a  bridge,  consisting  of  three  spans  of 
140  ft.  each,  piers  ot  stone  and  concrete,  lo  cross 
White  River. 

Chicago,  III. — Local  press  reports  state  that  the 
hrluge  over  the  river  at  Archer  Ave.  and  31st  St.  is 
to  be  replaced  by  a  steel  structure'  of  the  bawule 
typ<-.  lo  cost  $200,000. 

Trareme  City,  Mick. — A  press  report  states  thai 
Blomshleld  &  JlcCloy  are  preparing  plans  for  a  com 
blnatlon  concrete  and  steel  bridge  for  Traverse  City. 
The  structure  will  be  100  ft.  long  and  06  ft.  wide. 
and  will  carry  double  railway  tracks.  The  bridge 
will  liave  IG.OOO  pounds  per  lin.  ft.  capacity. 

Hamilton,  0. — The  Miami  k  Erie  Canal  Transpor- 
tation Co.  and  the  Cincinnati.  Hamilton  &  Dayton 
Traction  Co.  (C.  G.  Waldo.  Mgr.,  Cincinnati)  are 
reported  to  have  decided  to  erect  a  bridge  over  the 
canal  at  Iiayton  St. 

Utica,  Mo. — Ernest  Allen,  Fred.  Sherman  and  others 
are   said    to   be    interested  in    the  construction   of  an 
t    Iron    bridge    ovir   Grand    Blver,  north    of   the   town, 
<;ost  about  $4,000. 

Arkadelfhia,  Ark. — The  Clark  County  levying  court 
bai  voted  in  favor  of  building  a  steel  brluge  across 
Onatiitta  River,  between  Arkadelphia  and  DalevlUe. 


Topeka,  Kan. — Bids   are  wanted  by  the  Comrs.   of 

Shawnee  Co.,  S.  M.  Uaynes,  CUmu.,  until  i.>ov.  10, 
for  the  erection  of  a  tH>-f t.  low  truss  steel  bridge, 
tubular  piers,  with  32-ft.  approach,  to  cross  Missouri 
Creek,  In  Dover  Township.  John  M.  Wright,  Co. 
Clk. 

Memphis,  Tenn. — The  proposed  stone  and  Iron  over- 
head bridge  to  cro.s3  the  tracks  at  Diinlap  St.,  will, 
it  Is  estimated,  cost  $10,000;  the  railroad  companies 
interested  will  probably  pay  .  seven-eighths  of  said 
cost. 

He  Queen,  .irk. — The  Sevier  Co.  Comrs.  at  Lockes- 
burg,  are  stated  to  have  decided  to  appropriate  $o,000 
for  a  bridge  over  Rolling  Fork  Ulver,  west  of  I)e 
Queen. 

KlUnilatc,  A".  i)a*. — Co.  And.  H.  J.  Oberman  writes 
that  the  contract  for  coiistrucling  a  250-ft.  steel 
bridge  across  James  River,  has  been  awarded  to  Win. 
S.   Hewett  &  Co.,  of  MlnueapoUs,   Minn.,  for  ?T,S;Hi. 

Son  Jose,  Cal. — Co.  Surveyor  J.  G.  McMillan  has 
been  oruered  to  prepare  plans  and  speciucaiioiis  lor 
bridges  over  Llaga.ss  Creek,  on  Sau  Martin  Ave., 
Kucker  Ave.  and  Llagass  Ave.,  Road  Dist.  No.  1. 

Spokane,  Wash. — ^A  Joint  bridge  Is  to  be  built  over 
Haugmaii  Creek  by  tue  city  and  the  county.  Total 
cost.  $30,000;  the  county  has  agreed  to  appropriate 
$14,000. 

Tiburon,  Cal. — Citizens  of  this  place  have  petitioned 
the  CO.  lid.  of  Supervisors,  ban  uaiaei,  to  appropri- 
ate $5,000  toward  the  construction  of  a  bridge  to  span 
the  channel  of  the  lagoon  at  Tlburon.  Total  esti- 
mated cost,  $8,000. 

Lexington.  Xeb. — Co.  Clk.  J.  T.  Costin  writes  that 
$12,000  bonds  were  voted  Sept.  25  for  the  construc- 
tion of  a  bridge  across  Platte  River. 

Tempe,  Ariz. — The  Maricopa  County  Bd.,  Phoenix, 
.\riz.,  IS  said  to  be  cousiueriug  the  construction  or  a 
hrUlge  over  the  river  at  Tempe. 

Cl'ippeua.  Ont. — Bids  are  wanted  by  .Vorval  H. 
Hagar,  Allenburg.  Out  .  Chmu.  of  Road  &  Bridge 
Com.  of  Wellaud  County,  until  Oct.  21,  for  supplying 
material  and  building  abutments,  center  piers  and 
guards,  and  superstructure  for  a  steel  swing  bridge 
across  Wellaud  Ulver  at  Montrose,  4  miles  from 
<  hlppewa  :  length  over  all,  about  190  ft.  ;  length  of 
swing,  no  ft.:  fixed  span.  80  ft.,  with  clear  roadway 
of  10  ft. :  concrete  piers  and  abutments.  Geo.  Uoss. 
of  Wellaud,  Out.,  Engr. 

Hilo,  Hawaii. — Bids  are  wanted  Oct.  31  for  furnish- 
ing and  erecting  2  steel  bridges,  one  over  WaluKca 
Ulver.  100  ft.  span,  pin  centers,  and  one  over  Wal- 
luku  Ulver,  170  ft.  spun,  pin  centers,  both  Bridges  to 
have  20-ft.  roadway  and  2  4-ft.  sidewalks.  Jas.  H. 
Boyd.  Supt.  of  Pub.  Wks. 

PAVING  AND  ROADMAKING. 

Fall  River.  Mass. — Both  blanches  of  the  City  Coun- 
cil have  voted  to  authorize  an  additional  highway 
loan  of  $40,000. 

Boston,  Muss. — Ulds  will  be  received  Oct.  22  by 
James  Donovan,  Supt.  of  Streets,  tor  constructing 
portions  of  Bennington  St.,  in  East  Boston.  A  check 
of  $5,000  is  required  with  bids. 

Hpringfirld,  Mass. — The  City  Council  has  passed 
the  order  providing  for  the  extension  ot  Court  Sq.  to 
the  river. 

Washiniitiin,  Pa. — J.  .M.  Mc.Vdam  writes  that  Ifis^ 
separate  bids  were  received  Oct.  6  for  38,712  cu. 
yds.  ot  grading  and  116.946  sq.  yds.  of  paving,  with 
biick  and  hill-side  block;  R.  T.  Hallam  &  Son.s,  of 
Washingtou,  Pa.,  received  the  contract  for  paving 
28  of  the  streets;  Park  Paving  Co.,  Philadelphia,  re- 
ceived 10  streets,  and  W'm.  Pickett  &  Co.,  of  Wash- 
ington, received  2  streets.  Bids  of  successful  bidders 
averaged  about  $1.28  per  yd.,  with  a  range  from  $1.2:t 
to  $1.30  for  limestone  bed.  Grading  was  let  at  28 
cts.  to  32  cts.  per  yd. 

AUcntOKii.  Pa. — Bids  will  be  received  Oct.  21  by 
the  Mayor,  Fred.  E.  Lewis,  for  paving  portions  of  2 
streets  with  Trinidad  Pitch  Lake,  Bermudez  Lake  or 
.llcatraz  sheet  asphalt. 

Buffalo,  N.  Y. — Bids  will  be  received  Oct.  25  bv 
Wm.  H.  Daniels,  Co.  Treas..  for  $70,000  Erie  Co.  good 
roads  bonds. 

Syracuse,  N.  Y. — The  Syracuse  Improvement  Co.  is 
stated  to  have  received  the  contract  for  paving  with 
standard  brick  in  Butternut  St.  from  North  Salina 
St.  to  the  city  line,  for  $61,591. 

West  Iloboken,  A'.  .7. — Sebastian  .Maulbeck.  Town 
Surveyor,  writes  that  5.700  sq.  yds.  of  bituminous 
macadam  waterproof  pavement  is  to  be  laid. 

Washington,  D.  C. — See  "Miscellaneous." 

Brooklyn.  N.  Y. — Bids  are  wanted  Oct.  23  for  re 
pairing  and  repavlng  with  asphalt  on  old  asphalt 
foundation  the  walks  in  Prospect  and  Ft.  Greene 
Parks.     Wni.  H.  Wlllcox.   Comr.  of   Parks. 

Bids  will  be  received  Oct.  29  by  J.  Edw.  Swau- 
strom,  Boro.  Pres..  for  Improving  numerous  streets; 
the  work  Includes  70,880  sq.  ft.  cement  sidewalk,  10,- 
370  sq.  yds.  asphalt  pavement,  9,960  sq.  yds.  mac- 
adam pavement,  and  5,900  sq.  yds.  granite  pavement. 

Trenton,  N.  J. — Bids  arc  wanted  Oct.  21  for  re- 
paying S.  Broad  St.  with  sheet  asphaltum  over  Bel- 
gian block.     C.  Edw.  Murra.v,  City  Clk. 

Veu)  Brighton.  S.  I. — Bids  will  be  received  Oct.  24 
by  Geo.  Cromwell,  Boro.  Pres..  for  repavlng  with  as- 
phalt block  on  concrete  foundation,  portions  ot  Broad- 
way. Engineer's  estimate,  2.800  sq.  yds.  asphalt 
block  pavement ;  470  eu.  yds.  concrete,  including 
mortar  bed,  and  1.700  lin.  tt^  new  curbstone  furnished 
and  set  on  concrete  foundation. 

Buffalo,  fl.  Y. — The  contract  for  paving  with  brick 
on  Sobieski  St.  has  b-eu  recommended  for  award  (o 
Wm.  H.  KInch  tor  $5,013. 

Washington.  D.  C. — The  Commissioners  have  b»en 
requ-isted  by  the  East  End  Suburban  Citizens'  Assoc, 
to  Include  in  their  estimates  to  Congress  an  item  of 
$25,000  to  continue  the  improvement  of  Biadensbuig 
Kd.,  $5,000  for  the  repair  of  that  road  and  $200  for 
ifBurfacing  Park  St. 


Baltimore.  Md. — The  Municipal  Bd.  ot  Estimates 
has  received  a  proposition  from  the  U.  S.  Wood  Pre- 
serving Co.,  offering  to  pave  North  Ave.  with  wooden 
blocks,  for  $470,000.  the  estimate  being  as  follows ; 
139,814  sq.  yds.  to  be  paved,  $433,423  ;  new  curbing, 
$17,040;  o'.d  curbing  reset,  $l,12o  ;  old  headers, 
$1,125;  new  cobble,  $404;  old  cobble,  $895;  grading, 
$11,031. 

-4u6urn,  .V.  Y. — City  Engr.  Ackerman  estimates  the 
cost  of  proposed  paving  as  follows;  12,70?  yds.  ot 
sheet  asphalt  paving  at  $1.97  per  sq.  yd.  ;  cost  to 
city,  $23,000 ;  the  Auburn  City  Uy.  Co,'s  share  would 
be  $1,432  ;  total  cost  of  brick  pavement  between  rail- 
way tracks,  $2,158. 

Xcn-  York,  X.  Y. — Bids  are  wanted  Oct.  22  for  the 
following  work  in  the  Boro.  of  Bronx  :  Paving  with 
granite  block  In  several  streets,  about  79,255  sq.  yds. ; 
asphalt  paving  In  several  streets,  about  21,'i33  sq. 
yds.,  and  asphalt  block  paving  in  several  streets, 
about  24,200  sq.  yds.  ;  also  grading,  setting  curb- 
stone, etc.,  in  !■;.  18lst  St.,  work  to  include  18,2,)0 
cu.  yds.  of  rock  excavation,  aO.O.jO  sq,  ft.  of  new 
flagging,  etc.     Louis  !•'.   Haffen,   Pres.,    Horo  of  Bronx. 

Xeicark,  X.  J. — The  Essex  Co.  Freeholders  are 
about  to  begin  the  construction  of  a  public  speedway, 
to  be  1  mile  long  and  150  ft.  wide,  on  the  outskirts 
of  Newark ;  cost  not  to  exceed  $50,000,  Inc.uding 
the  purchase  price  of  the  right  of  way. 

Canandaiyua,  X.  Y. — The  Ontario  County  Bd.  of 
Superv.  has  voted  to  improve  30  miles  of  highways 
in  accordance  with  State  regulations ;  cost,  $2o9,000, 
the  .State  paying  half. 

X'ew  York,  N.  Y. — The  following  bids  were  opened 
Oct.  14  by  J.  A.  Cantor,  Pres.  .Manhattan  Boro.,  for 
repaying  with  asphalt  and  granite  on  present  pave- 
ment and'  concrete  foundation  Park  Ave.  from  111th 
St.  to  133d  St. :  A,  Century  Constr.  Co. ;  B,  Barber 
.^sph.  Pavg.  Co.  ;  C,  Asphalt  Constr.  Co.  ;  D,  .Sicilian 
.Vsphalt  Pavg.  Co. : 

A  ^^  ^ 
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A $1.2.S  *:H.25  .1i.2H      .f.i.cicl  .f,K2  .fl.35  $211 

B  1.01  2.38  .291/2    4.05  .80  .37  20 

C  1.00  2.47  .20       4,50  .75  .32  6 

D  1.03  2.50  .20       4.50  .70  .30  17 

St.  Augustine,  Fla. — The  Council  is  said  to  be  tak- 
ing steps  towards  paving  several  streets  with  vitri- 
fied brick. 

Portsmouth,  Va. — Bids  are  wanted  l>e<-.  22  for  pav- 
lug  certain  streets  with  asphalt,  brick  and  macadani, 
as  advertised  in  The  Eugiueering  Record. 

Kent,  O. — It  is  stated  tliat  bids  are  wanted  Oct 
27  for  paving,  curbing  and  laylug  drain  pipes  ou  por- 
tions of  Water  St.    L.  E.  Chapiu,  Consulting  Engr. 

Laporte,  Ind. — It  is  stated  that  bids  are  wanted 
Oct.  27  for  completing  the  Michigan,  Coolsprlug  aud 
Springfield  township  system  of  macadam  roads.  John 
U.  Weaver,  Chmn.  i.d.  Comrs. 

Cinrinnati,  O. — Bids  are  wanted  Nov,  12  for  pav 
Ing  and  macadamizing  portions  of  2  streets.  Bids  are 
also  wanted  Oct.  29  for  paving  with  brick  portions  of 
Schiller  St,  Robert  Allison,  Pres,  Bd.  of  Pub. 
.Service. 

lAifauitte.  Ind. — City  i^ngr.  G.  H.  Stevenson  writer 
that  the  contract  for  constructing  sidewalks  (Idds 
opened  Oct.  13)  has  been  awarded  to  Edw.  L.  Shec- 
han,  of  Lafayette,  at  11  cts.  per  sq.  ft.;  total,  $5,391); 
also  the  contract  for  brick  crosswalks  at  $1  per  sq. 
yd. ;  total,  $493  ;  extra  excavation  and  gravel  founda- 
tion  at  3  cts.  per  sq.  ft. 

MilKuukee,  Win. — The  contract  to  curb  and  macad- 
amize National  Ave.  has  been  awarded  to  Wm.  Gut- 
knecht  for  $7,904. 

Fond  du  Lac.  Wis. — Local  press  reports  state  tliat 
about  20.000  yds.  of  pavement  Is  to  be  laid  next 
spring  and  summer ;  brick  or  asphalt  will  be  used. 
L.  A.  Bisiiop.  City  Engr. 

Decatur,  Ind. — The  contract  for  paving  4th  St.  with 
brick  on  a  concrete  base  has  been  awarded  to  Calvin 
Miller  for  $19,808. 

FairlKiiik.  la. — The  Council  has  ordered  12th  St. 
and  2d  Ave.  paved  with  asphalt. 

Grand  Haven,  Mich. — A  special  election  will  be  held 
Oct.  24  to  vote  on  the  question  ot  issuing  $42,000 
bonds,  of  which  $35,000  will  be  used  for  street  Im- 
provements. 

Cedar  Rapids,  la. — A  resolution  before  the  Council 
provides  for  the   paving  of  S.   9th  St.   with  2  course  . 
brick. 

Cincinnati,  O. — The  Bd.  of  Pub.  Service  has  ap- 
proved plans  for  the  Improvement  of  Calhoun  St. 
From  Vine  to  Jefferson  granite  will  be  laid,  and  from 
Jefferson  to  West  Clifton  Ave.  there  will  be  new 
asphalt.     The  cost  is  estimated  at  $30,743. 

Bloomington,  III. — City  Engr.  Elmer  Folsom  writes 
that  asphalt  pavement  is  to  be  laid  on  Fell  Ave.  and 
on  E.  Grove  St. ;  also  Vj  mile  of  brick  pavement  on 
Grove  St.  will  be  resurfaced  with  asphalt. 

ColumbuK,  O. — Bids  are  wanted  Oct.  23  tor  stone 
block,  asphalt  brick  or  block  pavement  on  Maple  and 
4th  Sts.  and  Reinhard  Ave.  ;  bids  are  also  wanted 
until  the  same  date  for  furnishing  and  delivering 
450,000  paving  bricks,  delivery  to  commence  in  Octo- 
ber, 1902.     C.  M.  Addison,  Clk.  Bd.  of  Pub.  Wks. 

Dayton,  O. — Bids  are  wanted  Oct.  21  for  paving 
with  cement  the  sidewalks  of  numerous  streets.  J.  E. 
Gimperllng,  Pres.  Bd.  of  City  Affairs. 

Elkhart,  Ind. — Bids  are  wanted  Oct.  29  for  con- 
structing cement  sidewalks  on  certain  streets.  Emil 
V.  Anderson.   City  Clk 

Lake  Charles,  La. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Cameron,  Mo. — City  Clk.  John  A.  Clark  writes  that 
It  is  proposed  to  pave  3d  St.  from  Walnut  to  Cherry, 
but  it  is  possible  that  litigation  will  delay  matters 
until  next  spring.. 
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Oklahoma  City,  Okla.  Ter. — Press  reports  state  that 
It  is  proposed  to  lay  2  additional  mites  of  asphalt 
pavement. 

Outlirii.  Okla.  Ter. — The  City  Council  has  under 
consideration  the  Question  of  paving  the  buslnesH 
streets  of  the  city. 

Jcfffi-Kun  Iliinacks.  Jlo. — The  Depuly  (J.  .\I.  Gen., 
U.  S.  .\..  writes  thai  The  contract  for  con.structing 
granitoid  walks  (bids  opened  Oct.  ti)  has  been  award- 
ed to  .lolin  Dougherty,  Jr.,  S108  Vulcan  «t.,  St.  Louis, 
for  .'5<-i.7JU».  lilds  received  at  the  same  time  f<»r  con- 
structing roads  were  reieeted,  and  new  bids  will  be 
opened  Oct.  20. 

I.ouisrilli-.  Jill. — Local  press  reports  state  that  the 
lid.  of  I'ub.  Wks.  has  asked  for  bids  for  vitrified  brick 
paving  In  l.i  squares  of  city  streets. 

.Vc«-  Oiliiins,  La. — Councilman  l>lcks(m  has  asked 
the  ("ouncil  to  make  an  appropriation  of  $0.(HIO  in 
the  resen-e  fund  of  \'.WZ,  to  be  applied  to  the  build- 
ing and  equipment  of  an  asphalt  plant,  to  lie  placed 
in  charge  ol  the  lieiit.  of  I'ub.  Wks. 

(hi.iihii.  ,V(7),  \\m.  Coburn.  Secy.  lid.  of  Tub.  Wks.. 
writes  that  contracts  for  Improving  a  portion  of  21st 
St.  (bids  iijiened  Oct.  10)  have  been  awarded  as  fol- 
lows, subject  to  selection  of  material  by  property 
owners  or  by  .Mayor  and  City  Council  :  liarber  As- 
phalt Paving  Co..  t)maha.  siieet  asphaltum,  class 
I!,  ")  years'  guarantee.  .$].ii<i  per  .sq.  yd.;  Chas.  -E. 
Fanning.  Omaha,  vitrified  paving  blocks,  class  A,  5 
years'  guarantee,  .|1.!I7  per  sq.  yd..  KIc.  extra  for 
cement  grouting  ;  .loliu  <.irant.  <3maha.  artificial  stone. 
coml)ined  ( urb  and  gutter,  boc.  per  lin.  ft.  ;  C.  D. 
Woodworth,  Omaha,  artificial  stone,  combined  curb 
and  gutter,  ".'ic.  per  iln.  ft. :  Colorado  sandstone  curb- 
ing. 77e.  per  lin.  ft. ;  Bedford  sandstone  curbing,  67e. 
per  lin.  ft. 

Lincoln,    \ct). — City    i'higr.    Gefi.    L.    Campen-   writes 
that    the    only    bid    received    Oct.    (1    for    paving    witii . 
x'itrilied    l)ri<'k    on    2-in.    sand    and    old    concrete    base, 
in  several   streets,    wa^  fr*im    U.   S.   Young  Huiiding  *t 
Supply  Vtt..  Lincoln,  at  $1.14  per  sq.  yd. 

.Sc(i//I<j  Mash. — The  contract  for  concrete  walks 
in  Cedar  and  other  streets  Ims  been  let  to  the  Spar- 
ger Concrete  Co,  at  $1,27   per  yd.     Total.  $2S,1:I7, 

POWER    PLANTS,  GAS   AND    ELECTRICITY. 

Ellsworth,  Me. — The  Union  River  Light,  Gas  & 
Power  I  o,,  of  Ellsworth,  has  been  incorporated  witii 
a  capital  of  $1,UOO,UOO  to  develop  tne  water  powers  on 
I'niou  Uiver  and  Its  tributaries.  A.  W.  Jackson.  N. 
V.  City.  N.  Y..  and  I.  H.  Halman,  Boston,  Mass.,  are 
I  be  incorporators. 

Dover,  N.  H. — Contractors  have  submitted  estimates 
for  the  power  iiouse  to  be  buiit  at  Dover  lor  the  Oas 
&  Klcctric  Co.    Allen  1).   Uichmond.   Supt.    Kstlniated  , 
cost,  $11S,IJ00. 

Manchester,  i/o*»i.— Raymond  C.  Allen,  Chmn.  In- 
vesu„aiiou  torn.,  writes  the  town  has  voted  unfa- 
vorably upon  the  proposition  to  construct  a  muincipal 
electric  light  plant. 

VfaterviUe,  N.  Y. — M.  W.  Terry,  Supt.  of  the  Water- 
ville  fjiwiric  Light  &  Power  Co.,  H-rlfes  that  said 
Co.  has  awardeu  the  contract  for  a  steam  heating 
plant  to  the  Ainerii'au  District  Steam  Co.,  of  Lock- 
fiort,  N.  Y.,  for  .fr>,iH)i). 

Brooklyn,  N.  Y. — -Bids  are  wanted  Oct.  23  for  fur- 
lusiiiiig  materials  aiui  Uioor  necessary  tn  cDiiipieie 
the  central  power  plant  for  the  Brooklyn  Institute 
of  Arts  &  Sciences.  Wm.  K.  Wilicox,  Comr.  of 
I'arks.  \i 

Bids  are  wanted  Oct.  24  for  installing  electric  light 
wiring,  fixtures  and  electric  bell  systems  in  schools 
13«  and  141,  Boro.  of  Brooklyn.  C.  B.  J.  Snyder, 
Supt.   of   School   r>ldgs,,    .New   i  ork   City, 

Vanandaigua,  iV.  Y. — The  Ontario  Light  &  Traction 
Co.  IS  8tai(-u  lo  have  secuied  tne  contract  for  iiguiing 
the  village  at  $05  per  light  per  year. 

Plymouth,  Pa. — it  Is  reported  that  charters  have 
b.eu  g.u.,iea  .igiK  c»,nipu.iics  in  i,»oriaiiceiun.  Lu- 
zerne, Courtdale,  Kingston  Township,  Plymouth 
Township  and  Kingston.  The  companies  are  all  con- 
trolled by  the  West  Light  Co.,  of  Plymouth,  of  which 
Amia'ose  Wesl,  of  Plymouth,  is  the  head.  The  inten- 
tion of  the  companies  is  to  furnish  these  towns  witli 
street  and  commercial  light. 

Wilmington,  Del. — The  Merchants'  Electric  Co.,  of 
'W  iiuiingioii,  is'reporteii  incorporated  to  generate  and 
store  eie<'trh'  current  for  light,  heat  and  power.  (Cap- 
ital, $]50,rHKi. 

Conway,  Pa. — A  press  report  states  that  plans  have 
been  a|iiJio\e(l  by  iiie  Peuiisyivania  Co.  for  an  elec- 
tric ilgiiluig  pliilit  at  I  o-.i»ay.  ca..  loi  iiic  i  .irl 
Wayne.  The  building  and  equipment  Hill  cost  .iIhuii 
S50,UU0.      Thos.    Rodd.   Ch.    Engr.,  Pittsburg. 

Wasliingtun,  J).  ('. — Ernest  T,  llooley,  London, 
Kng,  ;  1,  !•',  -McLaughlin,  Toronto.  Ont.  ;  Itussell 
Thayer,  ot  Philadelphia,  Pa.,  and  others,  are  Inter 
ested  In  the  Potomac  River  I'ower  Co..  which  pro- 
poses to  develop  the  ^ower  of  I'otomac  Kails,  nea'- 
Washington,  at  an  estimated  cost  of  |.j.(iOp.uoo. 

Blue  Ridge,  Qa. — J.  H.  Carter,  Pres.  of  the  Blue 
Riuge  Kiec.ric  Light  &  Power  Co.,  writes  that  It  is 
proposed   to  expend  $R,UOO  to  $10,0U0. 

Forsyth,  Qa. — The  City  Council  is  stated  to  have 
pas&eu  ail  oruinaiice  providing  tor  the  pnrciiase  of  a 
120  kw.  dynamo  and  a  1M6  H.  P.  engine  for  the  elec- 
tric light  plant. 

Uichmond,  Fo.  — The  Electrical  Const  met  l<m  Co.  of 
Va.  will  petition  the  City  Council  for  permission  to 
erect  poles  and  string  wires  for  power,  etc.  A,  Pi/, 
ziniil.  Jr.,  .Mgr. 

Kershaw,  K.  ('. — H.  Gould.  Engr,.  writes  that  the 
Kershaw  Oil  .Mill  has  awarded  to  the  General  Elec- 
tric Co.,  Atlanta,  Ga,.  the  cmtroft  f  ■.•  constructing 
an  electric  light  system,  tor  about  $4,000. 

Adrian,  Mich, — G.  C.  Blanker,  of  Columbus,  0.,  is 
stated  10  have  petitioned  tue  Council  for  a  franchise 
for  heating  the  city  from  a  central  plant,  in  conjunc 
lion  with  a  lighting  plant. 

The  Council  Is  reported  to  be  considering  the  es- 
tablishment of  a  municipal  electric  light  plant. 


Kokomo,  Ind. — The  Indianapolis  Northern  Traction 
Co.  Is  stated  to  have  petiiioiied  the  t  ouncil  tor  a 
franchise  for  an  electric  lighting  and  heating  plant  in 
Kokomo. 

•  Dayton,  O. — The  Co,  Comrs,  are  stated  to  have 
granted  the  Dayton  Electric  Light  Co.  the  right  to 
erect  poles  along  me  Lebanon  I'lKe  and  on  the  VVade 
ltd.  Its  intentiim  Is  to  furnish  light  to  the  residents 
of    Oakwood, 

Vcrndalc,  Minn. — Consulting  iOngr.  C.  Ciaussen,  of 
St.  I^aul,  writes  that  the  following  bids  were  opened 
Sept.  25  for  the  construction  ot  an  electric  liglit 
plant:  a,  with  building  repairs;  b,  without  building 
repairs:  T.  G.  Robertson,  St.  Paul,  a,  $7,424;  Crow- 
ley Electric  Co.,  Duluth,  a,  $7, ISO  (awarded)  ;  W.  L. 
Gray  &  Co.j  Minneapolis,  b,  $7,316 ;  Fairbanks,  Morse 
&  Co.,  St.  Paul,  b,  $6,740. 

Kparta,  Tcnn. — C.  P.  Ilutcliison  writes  that  tiie 
Sparta  Electric  LIglit  &  i'ower  Co.,  in  which  he  is 
interested,  is  now  receiving  bids  for  constructing  an 
electric  light  and  power  plant  to  cost  $4,000.  Water 
power  will  be  used. 

Council  drove,  Kan. — The  Council  Grove  Electric 
Light  *;  Power  Co.,  of  Council  Grove,  has  been  Incor- 
lioraled  witli  a  capital  of  Sld.lKHi,  The  company  will 
piircliase  the  old  plant  which  has  been  operated  by 
tile  <ily  and  purchase  such  new  machinery  as  is  re- 
quired. Incorporators:  Jesse  Shan,  Topeka;  John  H, 
Packer,  Perry,  and  others. 

Springfield,  Mo. — The  citizens  are  stated  to  have 
voted  to  grant  Mr.  Henning  a  franchise  to  furnish 
gas. 

HcHsvinrr,  .-i^i.— 'I'he  City  Council  is  slated  to  liave 
granted  T.  J.  Cornwell  a  franchise  for  a  gas  plant, 

Huntsville,  Ala, — Du  Pont  &  Waters,  of  Johnstown, 
Pa.,  are  stated  lo  have  acqiiir<Ml  the  iiroperty  of  tlie 
iluiilsville  p;iectiic  Hy..  Light  \-  i'ower  Co,,  and  will 
expend  about  $10,000  in  iiiipniveaiicnts, 

Ruston,  La, — Mayor  B.  F.  Thompson  writes  that 
liius  are  wanted  lor  a  110  kw..  00  cycle  alicrnating 
generator  tranisformer,  switchboards  and  engine,  140 
ii.P.,  to  drive  generator. 

Haton  llougc.  La, — The  time  for  receiving  bids,  for 
lurwishihg  arc  lamps,  as  advertised  In  The  Engineer- 
ing Record,  has  been  extended  from  .Nov.  1  to  Nov. 
i.'i.  Notice  of  change  was  received  too  late  to  correct 
advertisement. 

Eldorado,  Colo. — The  Boulder  Creek  Mining  &  Power 
I  o,  IS  leporieu  orguuizeci  at  liav  (  itv.  .ol.n..  with  a 
capital  of  $2,(100,000,  by  W.  C.  I'enoyar  of  Hay  City, 
.Mich.  :  W.  V.  I'enoyar,  Saginaw,  .Mich.  ;  Frank  R.  Jef- 
frey, of  Colorado  Springs,  and  others.  .\  press  report 
states  that  this  company  will  build  a  |)lant  of  lo.OOO 
II, -P.  on  Boulder  Creek,  and  also  a  dam.  The  com- 
l>any  propose  to  furnish  electricity  to  the  mines  in 
the  Sugar  Loaf  Dlst. 

sterling,  t'ulo. — Town  Clk.  C.  L.  Goodwin  writes 
that  the  Town  Council  Is  now  considering  two  propo- 
sitions asking  for  franchises  for  light  and  power 
plants. 

Ilallunl.  U'(«i/i, — C,  !•',  Wallace  is  stated  to  have 
petitioned  the  Council  for  a  franchise  to  furnish  liglit 
lo  the  city  for  50  years. 

Long  Beach,  Val. — It  is  reported  that  the  Long 
Keach  Gas  Co.  is  about  to  establish  a  new  generating 
plant,  with  a  .sufficient  capacity  to  supply  this  town 
and  San  I'edro. 

Lincoln.  .Acb. — .Andrew  Hosewater,  C.  E..  Omaha, 
Neb.,  has  been  given  the  anpropriatlon  of  the  water 
of  Platte  and  Elkhorn  Rivers  by  the  State  Bd,  of 
irrigation,  and  iiress  reports  state  that  he  will  start 
work   immediately  upon  a  20,000-H.-P.   power  plant. 

Hc<lro-»'oolcy,  Wnsh.^W.  R.  Morgan,  Pres..  writes 
that  the  Skagit  Improv.  Co.  pro|ioses  to  construct  an 
electric  light  plant   at  a  cost   of    *20.0()ii. 

ELECTRIC  RAILWAYS. 

Boston,  Mass. — The  State  R.   R.   Comrs.   are  stated 

fo  have  grained  iieiiilons  tor  locations  lo  tne  ioi.o« 
ing  companies  :  The  Uxhridge  it  Itlac'kstone  St„  iiv. 
Co,  (Then,  S.  Johnson,  Pres,.  Worcester  i  In  I'xliridge  ; 
the  Boston  &  .Northern  Ry.  Co.  ( E,  (',  Foster,  .Mgr,, 
Boston)  in  Blllerica.  Methnen,  Winchester.  Stoneham, 
Gloucester,  Salem  and  Woburn  ;  the  Old  Colonv  St, 
Ry.  Co.  (C.  F.  Bancroft,  Ch.  Engr,.  Boston")  in 
•Juincy :  the  Springlield  St.  Rv,  Co,  iG.  W.  Cook. 
Supt..  Springfield)  In  Ludlow.  WUbraiiam  and  Uamp 
den.  and  tlie  Lawrence  &  .Methuen  St.  Ry.  Co.  (J.  R, 
Slmiison.  Pres..  Lawrence),  to  run  over  private  land 
in  .Metliiien  near  Slough  Rd.  and  North  St. 

Poultney,  Vt. — The  Granville  &  Poultney  Electric 
li.  u.  Lo.  IS  reported  to  nave  been  formed  to  construct 
an  electric  railway  between  Poultney  and  Granville. 
Wm.  Nathaniel,  of  Poultney,  is  the  Pres.,  and  Chas. 
I.,   Baker,  of  Troy.  N.  Y.,  is  the  attorney. 

Vein  York,  .V.  Y. — Plans  have  been  filed  with  thi 
Itldg,  Dept,  for  five  3-story  brick  and  stone  subwav 
stations  to  be  erected  by  the  Rapid  Transit  Subwav 
Const,  Co,,  each  to  cost  $,>3.0oo,  .Vrchiteds,  Vaii 
Vleck  &  Hunter.  21  I'ark  Row. 

Richmond,  S.  I.,  N.  Y. — The  Bulls  Head  &  Annadale 
Beach  K.  u.  Co.  has  been  Incorporated  with  a  capital 
of  $2.'«0.00o  to  operate  an  electric  railwav  8  miles 
long  In  Richmond  Boro.,  from  Bulls  Head  'in  tiie  od 
Ward  lo  .Annadale  Iteacli,  llirectors  :  J,  W.  liughcs 
and  Harcourt  Bull,  of  .N',  Y,  Cifv.  and  David  .Miirphv 
of  Jersey  City.  N,  J, 

Batavia,  N.  Y. — The  Buffalo  &  Depew  Hy.  Co.  Is 
stated  to  have  secured  francliises  in  Itntavia.  Peni 
iiroke  and  Corfu.     John  T.  Mooney.   Supt..  Depew, 

Atlantic  City,  N.  J. — The  Council  Is  stated  to  have 
granted  a  franchise  to  the  Suburban  Ry.  Co.  It  pro 
vldes  in  the  contract  that  the  company  is  to  light, 
pave  and  sprinkle  the  streets  in  which  the  line  is 
built. 

Du  Bols,  Pa. — The  Town  Council  is  stated  to  have 
granted  the  Du  Bols  St.  Car  Co,  a  franchise  to  Fails 
Creek,  a  distance  of  about  2  miles, 

Pottstown,  Pa. — J,  C,  Bricker,  Dr.  S.  C.  DoUey  and 
others  are  about  to  apply  for  a  charter  for  the  Potts 
town  &  Reading  Electric  Ry.  Co.  to  construct  a  line 
between   Pottstown  and   Reading, 


Cokeville,  Pa. — J.  A.  C.  Ruffner,  of  Greensburg: 
Geo.  W.  .Mellenry,  of  Latrobe,  and  .M,  K.  Brown,  of 
Blairsville,  are  reported  Interested  in  the  construe 
tion  of  a  trolley  line  from  Cokeville,  lil.iside,  .Mill- 
wood, Derry  and  Bradenviile  to  Latrob,'.  There  will 
also  be  an  extension  to  Indiana  ;  total  lengtli  of  the 
line  will  lie  3,>  miles. 

Dover,  Del. — The  Delaware  Suburban  By.  Co.  Is  re- 

IJOrled  incoipoiaied  at  i^over  wuii  a  capnul  ui  «±uo,- 
000,  to  build  a  line  connecling  with  that  of  the 
Wilmington  City  Railway's  extension  to  Stanton,  and 
to  go  to  Chesapeake  City  through  -Newark.  Elkton  and 
other  places.  The  Cherry  llill,  Elkton  and  Chesapeake 
City  Hallway  will  operate  tiie  line  In  Cecil  County. 
.Md.  Geo.  E.  .Sililegelmilch.  Vlce-Pres.  of  the  GermaJ- 
.Vmerlcan  Trust  Co.,  of  Philadelphia,  Pa,,  Is  one  of 
the  Incorporators, 

Newark,  Del. — The  Town  Council  Is  stated  to  have 
granted  iruncblses  to  ihe  Cecil  ft  ivi-m  noliey  «.o, 
and  to  the  iOlktim  &  Chesapeake  City  IClectric  Ky.  Co. 

DIckcyville,  Md.— The  United  Rys.  &  Electric  Co.  Is 

lepoiieii  to  have  oe,  lUeu  lo  ex.,iid  lis  .>o,  in  ^»v.-. 
line   to  DIckeyville.      \V.   C.  Ludwig,  Supt.,  Baltimore. 

Volniy,  iV.  y, —  The  Town  Pd.  Is  stated  to  hav*- 
granted  a   franchise  to  Adoiph  .Man/,  of  Syracuse. 

Norwood,  O. — A  new  Interurban  railway,  to  be 
knovin  as  the  .Norwood,  Oaiviev.  .>iadisoiiv.iie  &  Red 
Hank  rractlon  Co..  is  atioiit  to  be  formed  with  a 
capital  of  $100,000.  to  construct  a  line  from  -Norwood, 
connecting  with  the  Cincinnati  &  .Norwood  and  (he 
Kapid  Transit  route  at  t)nkley.  and  with  Ihe  Cincin- 
nati and  Oakley  route.  It  will  cross  the  Madison- 
ville  lini'  and  connect  with  the  East  End  line  at  Red 
Bank. 

Oxford,  0. — The  Cincinnati  &  Hamilton  Traction 
Co.   IS   Slated    lo   nave  se.uieii   a   fiancmse   in   i7a,u><i, 

Dayton,  O. — The  Dayton  Eastern  Consolidated  Trac- 
tion ('o,.  of  Dayton,  has  fiien  incoij,oiai.eo  wan  a 
capital  of  $10,000  by  .M.  I..  .Mowser.  F.  K,  Jones  and 
olhers.  to  operate  a  street  railway  In  Dayton  and  an 
interurban    line  between    Dayton  and   Xenla. 

Mansfield,  0. — The  City  Council  has  granted  a  fran- 
chise to  the  .Mansnelo,  .Ot.  iji.ead  a  ueianare  'liac- 
tion  Co. 

The  .Manslleld-Ashland  Traction  Co.,  composed  of 
J.  J.  McGuIre  and  Win.  Galbraith,  of  .Mansfleid,  and 
W.  J.  I'entz,  of  (Jeveland.  has  petitioned  the  Council 
for  a  franchise. 

Ft.  Wayne,  Ind. — The  Ft.  Wayne  &  Southwestern 
K,  R,  I  o,  nas  been  lucorporaieo  wim  u  ci^icai  of 
,'FI2.-.,0ii0  by  W,  11,  Ogden,  Tipton;  J,  F.  Spaunhyrst, 
Indianapolis:  Isaac  Booth,  Tipton,  and  others.  The 
road  will  be  ,125  miles  in  length  and  will  run  from 
Indianapolis  through  the  counties  of  Marlon,  Ham- 
ilton. Tipton,  Madison.  Grant.  Huntington  and  Al  en, 
Ihroiigh  Hie  State  of  Ohio  to  the  town  of  Hicksvllle, 
o.     Principal  oflice  to  lie  in  Indianapolis. 

Muncie,  Ind. — The  Chicago,  Indiana  &  Eastern  By. 
lo.  IS  stated  to  nave  nivd  wiin  me  becreiai-y  of 
State  notice  of  an  increase  In  capital  stock  from 
$420,000  to  $1,000,000.  The  road  is  now  built  from 
.Muncie  to  Converse,  and  it  will  probably  be  extended 
to  Chicago, 

The  I'nion  Traction  Co.  is  stated  to  have  secured 
from  Hie  Comrs,  of  Delaware  County  a  franctiise  to 
operate  a  line  from  .Muncie  to  Anderson  and  from 
Dalevllle  to   -Middletown. 

Lagrange,  Ind. — A  press  report  states  that  L.  D. 
Fleming,  oi  Ligonier,  nas  shcuiki  a  nancbise  for  an 
electric  ral'way  tliroiigli  Lagrange.  .Noble  and  Kos- 
ciusko Counties, 

New  Albany,  Ind. — The  New  Albany,  PaoU  &  French 
Lick  Valley  traction  (  o,  has  been  i.icorpoiaieu.  won 
a  capital  ot  $100,000,  to  construct  an  electric  line 
from  New  Albany  to  French  Lick  and  West  Baden 
.Springs  by  way  of  I'noli.  Principal  office  to  be  lo- 
cated at  French  Lick,  incorporators  :  Thos,  Tageart, 
indianaiiolis  ;  Thos,  B,  Buskirk.  Piioll  :  Crawford  Fair- 
banks, Terre  Haute,  and  others, 

Pekin,  III. — The  City  Council  Is  stated  to  have 
granied  J,  W,  Knight  and  Levi  Johnston  fiancuise 
to  const ru  I  and  operate  an  electric  railway  through 
I'ekin, 

Duluth,   Minn. — The   Missabe   Electric   Ry.   Co.    has 

lieiiiioned  tne  ro.  comrs.  lor  a  fiancmse  to  coustru.:! 
and  operate  an  electric  railway  in  St.  Louis  County. 
G.  G.   Hartley,  Pres. 

Eau  Claire,  Wis. — The  Chippewa  Valley  Electric 
R.  i£,  Co,  IS  reported  to  be  cvju^iiderlng  ine  cou&iiUc- 
tiou  of  an  electric  railway  to  connect  Eau  Claire  and 
.Menomonle  and  also  Eau  Claire  and  -Mondovi.  H.  G, 
Lawrence.   Mgr,.   Eau  Claire. 

UvanHrHlc.  Ind. — The  Evansville,  Boonvllle  &  Rock- 
port  Hy.  Co.  of  Evansville  has  been  incorporated : 
capital  $:!O,O00.  Incorporators,  Wm.  Threlkeld,  De 
laud  Maley.   Daniel  Werz  and  others. 

Pleasant  View.  Tenn, — The  Cheatham  Co.  Comrs.  are 
stated  to  have  granted  T.  N.  Watson,  of  Clarksville. 
and  W.  W.  Scott,  of  Pleasant  View,  representing  the 
.Nashville  &  Clarksville  Electric  Ry.  Co.,  a  franchise 
through   Pleasant  View. 

Columlia,  Mo,— Wm.  H.  Chase,  of  Toledo,  O. ;  B. 
W.  Price,  of  Salisbury,  and  Geo.  B.  Harrison,  of 
Glasgow,  are  reported  lo  be  conferring  witli  the  citi- 
zens of  Boone  Cfninfy  regarding  the  construction  of 
an  electric,  railway  through  Linn,  Charlton,  Howard, 
Boone.  Caiiawa.v.  .Montgomery.  Warren  and  St. 
C'liarles  t'ounlles. 

Carl  Junction,  Mo. — The  Southwest  Missouri  Elec- 
tric Hy.  Co.  Is  reported  lo  be  planning  to  extend  its 
line  to  Carl  Junction  by  yvay  of  Chitwood.  A.  H. 
ilogiu's.  Pres,.  .ioplin, 

Franklin,  Tenn. — The  City  Council  Is  stated  to  have 
granted  a  frandiise  to  ihe  j'^-nnessee  interui-nan 
Electric  Ry.  Co. 

Clarksi'ille,  Tcnn. — The  .Moniii-omery  Co.  <!omrs.  are 
stated  to  have  granted  franchise  for  two  electric 
railways,  one  to  T.  N.  Watson  tor  a  il'ne  from  Clarks- 
ville through  Pleasant  View  to  Nashville,  and  tflp 
other  to  H.  N.  Leech  and  H.  C.  Merrltt  for  a  line 
from  Clarksville  to   Hopkinsville  and  Guthrie.  Ky, 

Beaumont,  Tex. — The  City  Council  Is  stated  to  have 
granted  Harry  K.  Johnson  a  franchise  to  construct 
and  operate  an  electric  railway  to  connect  with  the 
present  system  in  which  he  Is  reported  interested. 
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Faaadena,  Vol. — Attorney  H.  M.  Magee  Is  stated  to 
have  petitioned  the  City  Trus.   for  a  franchise. 

Salem.  I  lah. — Reed  Smoot  Is  stated  to  have  secured 
a  franchise  for  an  electric  railway  throngh  the  town. 

London,  Onf.— The  London.  Aylmer  &  North  Shore 
Kiei-mi  .0.  ».  (.1.  iias  bfcu  unMrp.iiHle<i.  wun  a  capital 
of  ^SOO.liuS.  to  construct  an  electric  road  50  miles  long 
in  Canada  with  lerminl  in  London,  Ont.,  and  I'ort 
I  urv«eil.  ana  passing  ibroueti  .\iiadlcsex  and  Kssex 
Counties.  Directors:  Jas.  H.  Hitchcock,  of  N.  Y. 
rlt.v.  -V.  Y.  :  FredcK.  Hitchcock.  Hetroit.  .Mich.:  C.  K. 
Luton,  Grand  Rapids,  Mich.:  ^V.  E.  Stevens,  Aiymer, 
t>Dt.,  and  others. 

RAILROADS. 

PHtshurg,  Pa. —  Five  ordinances  have  been  Intro- 
duced in  Common  Council  as  follows ;  One  granting 
the  IVnn-syivania  K.  R.  (\V.  H.  Brown.  Ch.  Engr.. 
I'hiladelphia)  the  right  to  build  an  elevated  railroad 
along  Doquesne  \Vay  to  the  Monongahela  Wharf : 
the  2d  providing  for.  the  new  Negley  Run  branch, 
including  overhead  bridges  over  Hamilton  and  Kelly 
.\ve8. :  the  3d  providing  for  the  contimiation  of 
that  branch  through  Highland  Park  :  the  4th  provid- 
ing for  the  overhead  crossing  at  2d  Ave.  and  Try  St.. 
and  the  oth  conferring  on  the  Pittsburg.  Carnegie  & 
Western  R.  R..  the  Wabash  R.  R.  extension  (W.  S. 
N'ewhall,  Ch.  Engr..  St.  Louis.  Mo.),  franchises  to 
enter  the  city  and  connect  with  the  South  Side  manu- 
facturing establishments. 

Sutfolk,  Ta. — .\t  the  annual  meeting  of  the  stock- 
holders of  the  Suffolk  &  Carolina  R.  R.  Co.  Oct.  9. 
the  proposition  to  have  the  road  changed  to  a  broad 
gauge  line  was  conflrmed,  and  It  was  decided  to  run 
an  extension  to  Elizabeth  City,  N".  C,  about  23  miles 
the  extension  to  start  from  a  point  near  Bosley,  X.  <  . 
The  new  Improvements  will  cost  about  $800,000.  Geo. 
L.   Barton.  Gen.  Mgr..  Suffolk. 

JoUet,  III. — The  Jollet  &  Northwestern  B.  R.  Co. 
has  been  Incorporated,  with  a  capital  of  .f.liio.ijoo,  to 
construct  a  line  from  Jollet.  111.,  to  Newklrk.  I'latt- 
vllle.  Morris.  Piano.  Aurora  and  Sandwich.  Incor- 
porators. E.  H.  Y"oung.  Yorkviile :  K.  G.  Young,  Bris- 
tol :    S.    K.   Overhlser.    Chicago,   and   others 

Sandridge,  III. — The  Groves  &  Sandrldge  Ry.  Co, 
has  been  im*oriM>ratcii,  with  a  capital  of  $10,000,  to 
construct  a  railroad  from  a  point  on  the  line  of  the 
St.  Louis.  Alton  &  Terre  Haute  Ry.  at  (Jrovcs. 
through  the  counties  of  Perry  and  .lacksoii,  to  a  con- 
nection with  the  Chicago  &  Texas  R.  R.,  at  or  near 
Sandridge.  ln<-oriK)rat(irs  ■  K.  (J.  Van  iiiisen.  K.  L. 
De  Iji.v  and  others,  all  of  Chicago. 

Tony,  Wi». — The  Tony  &  Northeastern  Ry.  Co.  has 
been  iiicorporated.  with  a  capital  of  $25,000,  to  con- 
struct a  lailway  from  Tony  Is  miles  ii.  e.  Incor 
poralors:  John  Heln,  W.  F.  O'Connor,  and  others,  all 
cf  Tony. 

Wichita,  Kan. — ^The  City  Couudl  has  granted  a 
franchise  to  the  Kansas  Lity.  .Mexico  &  orient  Ry. 
Co..  with  a  provision  that  its  depot  be  erected  on 
I>ouglas  Ave.  M.  P.  Paret,  Ch.  Engr..  Br.vant  Bldg . 
Kansas  Cit.v,  Mo. 

Charleaton,  Tenn. — A  charter  has  been  granted  to 
the  Tennessee.  Georgia  and  South  Carolina  It.  R.  Co., 
with  a  capital  of  $.">ii,OO0.  to  construct  a  railroad  from 
Charleston  to  Anderson,  S.  C.  John  F.  Stone  and 
W.  C.  Patrick,  both  of  Cummings,  8.  C,  are  among 
the  Incorporators. 

Scllcrtirille,  .Ha. — The  directors  of  the  Chattahoochee 
&  Gulf  R.  H.  Co.  are  stated  to  have  decided  to  extend 
the  road  from  Sellersville  to  Flovala.  Ala.,  a  distance 
of  24  miles. 

^fuskogee.  Inil.  Trr. — .\  charter  has  been  granted 
to  the  Sluskogee  Southern  Ry.  Co..  with  a  capital  of 
$2,000,000,  to  construct  a  railroad  about  200  miles 
in  length.  Incorporators:  Wm.  T.  Iliitchings.  of  Mus 
kogee.  Horace  .Speed,  of  Guthrie.  Okla.  Ter..  and 
others. 

Colgate,  Ind.  Ter. — The  Directors  of  the  Missouri, 
Kansas  &  Oklahoma  R.  R.  Co.  are  stated  to  have  de- 
<ided  to  extend  the  line  to  Colgate. 

*.'/  Iteno.  Okla.  Ter. — A  press  report  states  that  the 
Oklahoma  Central  &  St.  Louis  R.  R.  Co.  has  been 
incorporated,  with  a  capital  of  $15,000,000,  to  con- 
struct a  railroad  about  000  miles  in  length,  from 
El  Reno,  where  it  will  connect  with  the  Choctaw  & 
Itock  Island,  through  Guthrie,  to  Joplin.  Mo..  Jeffer 
son  City  or  St.  Louis,  crossing  the  Kansas  City  line 
of  the  Hock  Island  at  Versailles,  Mo.  W.  S.  McCaul. 
of  Kansas  City.  Mo.,  Is  reported  Interested. 

(luatemnla.  So.  America. — The  McDonald  Construc- 
tion Co.  of  Kaoxvllle.  Tenn.  (Jas.  B.  .McDonald,  I'res.), 
is  stated  to  have  secured  the  contract  for  constructing 
abont  70  miles  of  railroad  in  Guatemala. 

PUBLIC  BUILDINGS. 

\orthampton,  Haas. — Mr.  Hubbard,  of  Utica,  N.  Y., 
is  the  architect  for  a  $25,000  brick  (with  brown  stone 
trimmings)  churab  to  tie  built  for  the  Baptist  .Society. 
The  building  Is  to  be  steam  heated. 

.VcK  York,  X.  Y. — ^The  Bd.  of  p:stlmate  on  Oct.  13 
is  stated  to  have  authorized  an  extra  appropriation 
for  puollc  baths  in  Manhattan. 

Ludlow  &  Valentine,  100  Broadway,  have  been  ap- 
pointed architects  for  new  brick  and  stone  church 
buildings  to  be  erected  for  the  Lenox  Presbyterian 
Church,  at  St.  Nicholas  Ave.  and  14lBt  St.;  size  of 
plot,  114x127  ft. 

Brooklyn,  ,V.  Y. — Plans  have  been  filed  for  remodel- 
ing the  Interior  of  the  Brooklyn  Boro.  Hall,  to  cost 
$20,000.     Architect,  A.  S.  Hedman,  371  Fulton  St. 

Bids  will  be  received  Oct.  2U  (extension  of  date)  by 
J.  p;dw.  Swanstrom.  Pres.  Boro.  of  Brooklyn,  for  fur- 
nishing material  and  erecting  an  interior  public  bath 
building  on   Hlcka   St.,   near  Degraw   St. 

Trenton,  ,V.  ,/.^DaTid  R.  Bums,  of  Philadelphia, 
Pa..  Is  stated  to  have  secured  the  contract  for  install- 
ing the  heating  apparatus  in  the  Mercer  County  Court 
HQUse,  for  $!l.713. 

Pofer»o«i,  X.  J. — The  plans  of  S.  M.  Ilolden  arc 
stated  to  have  lieen  accepted  for  a  2-story  brick  and 
terra  cotta  e<Ilflce  for  the  Park  Ave.  Baptist  Church. 
Rev.  J.  W.  Lissenden,  pastor. 

yatrona.  Pa. — Sidney  F.  Ileckert,  341  Oth  Ave., 
Pittsburg.  Is  stated  to  have  completed  plans  for  an 
edlQce  for  St.  Ladislans  R.  C.  Church,  to  cost  $3.5,000. 


A'eirarJt,  A'.  J. — The  Electric  Motor  &  Equipment  Co., 
13  Beaver  St.,  is  stated  to  have  secured  the  contract 
for  installing  the  electrical  equipment  and  telephone 
tubing  in  the  new  City  Hall,  for  $59,200. 

Philadelphia,  Pa. — Bids  are  wanted  Oct.  23  for 
equipping  three  new  buildings  at  the  Phiia.  Hospital 
with  steam,  hot  water  generators,  electric  lighting, 
power  cables,  etc.  W.  J.  McLaughlin,  Pres.  pro  tern, 
Dept.  of  Charities  and  Correction. 

Bottimore,  ifd. — The  contract  for  erecting  No.  23 
Engine  House  is  stated  to  have  been  awarded  to  C.  R. 
I'arlett,  for  $20,298. 

The  congregation  of  the  Fuller  Memorial  Baptist 
Church  are  stated  to  have  decided  to  erect  an  edifice 
on  North  Ave.  and  Mount  St.,  to  cost  about  $20,000. 

Miami.  Fla. — Architect  Chas.  C.  Wilson,  of  Colum- 
bia, S.  C,  writes  that  the  contract  for  erecting  a 
court  house  has  been  awarded  to  the  Capital  City 
Building  Co.  of  Montgomery.  Ala.,  for  $44,000,  with 
right  reserved  to  add  within  6  months  Items  omitted, 
bringing  the  total  up  to  $ti2,t!50. 

liichmond,  Va. — The  Presbyterian  Synod  of  Vir- 
ginia will  erect,  as  soon  as  site  is  determined  upon, 
an  orphanage  building  to  accommodate  about  400 
children.  Rev.  C.  W.  Maxwell,  of  Norfolk,  Is  Chmn. 
of  Com. 

.Atlanta.  Oa. — The  First  M.  E.  Church  is  about  to 
erect  a  $70,000  building. 

Hpringfield,  O. — Henry  Harrlg  &  Co.,  of  Cincinnati, 
are  stated  to  have  secured  the  contract  for  erecting 
the  new  county  building,  for  $61,980. 

Harion.  O. — W.  T.  Mills.  73  Wesley  Blk..  is  stated 
to  have  been  selected  to  prepare  plans  for  an  Old 
Ladies'  Home  at  Marion,  to  cost  about  $30,000. 

Fond  du  Lac,  Wis. — The  plans  of  Van  Ryn  &  De 
Gelleke,  211  Grand  Ave.,  Milwaukee,  are  stated  to 
have  been  accepted  for  the  Public  Library. 

Park  Itapids,  Minn. — The  Hubbard  Co.  Comrs.  aro 
leported  to  be  considering  the  erection  of  a  jail,  to 
cost  about  $10,000. 

Spirit  Lake,  la. — The  Superv.  are  stated  to  have 
decided  to  erect  a  2-story  Jail. 

St.  Louis,  Mo. — The  plans  of  Watson  &  Hazeltftn, 
305  Dearborn  St.,  Chicago,  III.,  are  stated  to  have 
been  accepted  for  the  Illinois  Building,  to  be  erected 
un  the  grounds  of  the  La.  Purchase  Exposition  ;  the 
building  to  cost  about  $50,000,  and  Interior  decora- 
tions, $25,000. 

MiHuissippi  City,  Miss. — The  Superv.  of  Harrison 
t'ounty  are  stated  to  have  postponed  the  selection  of 
plans  for  the  court  house  to  be  erected  at  Gulfport 
until  Nov.  3. 

Hazlehurst,  Miss. — The  Pauly  Jail  &  Bldg.  Co.,  o£ 
St.  Louis,  Mo.,  is  stated  to  have  secured  the  contract 
for  erecting  the  Copiah  Co.  Jail,  for  $11,600. 

Trenton,  Mo. — It  is  reported  that  bids  will  be  re- 
(eived  Oct.  23  by  the  Co.  Cik.  for  erecting  a  court 
iiouse.  jail  and  jailer's  residence. 

Seattle,  Wash. — Local  press  reports  state  that 
Washington  State  Architects  and  six  outside  archi- 
tects have  been  asked  to  submit  competitive  plans  for 
the    Carnegie    Library,    to    cost    $200,000. 

Salt  Lake  City.  Itah. — The  Van  Dorn  Iron  Works 
Co..  of  Cleveland.  O.,  is  stated  to  have  secured  the 
contract  for  erecting  the  city  jail,  for  $34,875. 

Oakland,  Cal. — It  is  stated  that  the  congregation 
of  the  First  Baptist  Church  will  erect  a  $75,000  edl- 
lice  on  21st  St.  and  Telegraph  .-Vve. 

BUSINESS    BUILDINGS. 

liinilnn.  Mu>*». — I'hiiis  have  been  tiled  for  a  1  and 
2-story  wooden  building.  292x853  ft.,  to  be  located 
on  Summer  St.  Estimated  cost.  $40,000.  Owner. 
Boston  Molasses  Co.  ;  architect.  M.  1).  Saffnrd.  274 
A  St..  So.  Boston.     There  will  be  a  brick  boiler  house. 

Plans  have  been  filed  by  Clinton  J.  Warren.  Archt.. 
7  Water  St.,  for  a  7-8tory  addition  to  the  Massachu- 
setts Chambers,  Mass.  Ave.  Estimated  cost.  $1511,000; 
owners.  The  Metropolitan  Trust,  Geo.  Cabot  and  E.  A. 
Bangs,  Trus. 

yeir  Britain,  Conn. — A  brick  block  5  stories  high. 
50x100  ft.,  Is  to  be  built  on  Main  St.  at  a  cost  of 
$22,000. 

Portland.  Me. — Bids  are  wanted  Oct.  27  for  erect- 
ing a  passenger  station  for  the  Grand  Trunk  at  Port- 
land. ■  Address  .Mr.  M.  S.  Blaiklock.  Supt.  Eastern 
Dlv.,   Grand   Trunk  Ry.,  Montreal,  P.  Q. 

Aeic  I'or*,  H.  Y. — V.  Hugo  Koehler  is  stated  to 
have  prepared  plans  for  a  theatre  to  be  erected  in 
42d  St.,  west  of  7th  Ave.,  for  Reginald  De  Koven.  It 
win  have  a  seating  capacity  of  about  1,500  persons. 

Ballaton  Spa.  A'.  Y. — The  Baliston  Spa  Improv.  As- 
soc, is  stated  to  have  received  plans  for  a  new  summer 
hotel,  to  cost  about  $60,000. 

Buffalo,  N.  Y. — It  is  stated  that  the  Richard  Realti; 
Co.,  of  Buffalo,  will  erect  a  10-story  steel  fireproof 
building  on  Main  and  Niagara  Sts.,  to  cost  about 
$250,000.  Mark  Rafaisky,  170  Bway.,  N.  Y.  City,  is 
reported  to  be  the  architect. 

Philadelphia,  P<f. — Amos  W.  Barnes  is  reported  to 
be  preparing  plans  for  a  10-story  apartment  hotel 
to  be  erected  in  the  central  section  of  the  city. 

The  Angus  S.  Wade  Co.  is  stated  to  have  secured 
the  contract  for  the  erection  of  a  building  at  10th  St. 
and  Columbia  Ave.,  for  Andrew  Cochran,  to  be  used 
by  Post  Oflice  Station  O  and  for  offices  and  apart 
ments.  It  will  be  3  stories  high.  64x144  ft.,  and  cost 
about  $50,000.  J.  Franklin  Stuckert  &  Son,  1421 
Chestnut  St.,  are  the  architects. 

Jos.  Bird  is  stated  to  hove  secured  the  contract 
for  erecting  the  Lu  Lu  Temple  of  the  Mystic  Shrine 
on  Spring  (Jarden  and  Broad  Sts.  ;  cost  to  be  about 
$100,000.  Architects,  Mulligan  &  Webber,  520  Wal- 
nut St. 

Pitlfbury,  Pa. — It  Is  stated  that  Hawkins  Bros,  are 
considering  the  erection  of  an  8-8tor,v  warehouse  on 
Wood  St.  and  Ist  Ave.,  to  cost  about  $.50,000. 

The  Jones  &  Laughlins  Steel  Co.  Is  stated  to  have 
decided  to  erect  a  lO-story  oflice  building  on  Boss 
and  3d  Sts. 


MvKcesport,  Pa. — E.  J.  Carlisle  &  Co.,  700  Lewis 
Blk.,  Pittsburg,  are  stated  to  have  been  commissioned 
to  prepare  plans  for  a  4-story  addition,  56x101  ft.. 
to  the  National  Hotel  at  McKeesport ;  cost,  $20,000. 

Oreensburg,  Pa. — The  Pittsburg,  McKeesport  & 
Greensburg  Ry.  Co.  Is  stated  to  have  purchased  a  site 
in  South  Greensburg  and  will  begin  at  once  the  erec- 
tion of  a  barn,  310x85  ft. 

Baltimore,  Md. — Local  press  reports  state  that  Jas. 
L.  Kernan  will  erect  a  theatre  and  possibly  a  hotel  on 
Howard  and  Franklin  Sts.  Architect,  D.  W.  Thomas, 
506  Maryland  Trust  Bidg. 

Xorfolk,  Va. — D.  Lowenberg,  of  Norfolk,  is  stated 
to  have  decided  to  erect  a  10-story  building  on  Gran- 
by  St. 

It  is  stated  that  plans  have  been  completed  and 
the  contract  will  soon  be  let  for  the  Atlantic  Hotel, 
to  be  erected  on  Main  and  Granby  Sts.  for  C.  M. 
Randolph. 

Albany,  Oa. — Artesian  City  Lodge  No.  30,  Knights 
of  I'ythias,  is  reported  to  be  considering  the  erection 
of  a  store  and  office  building  with  lodge  room,  to  cost 
about  $20,000. 

Merrill,  Wis. — Wm.  H.  Nelson,  1100  E.  Main  St., 
is  stated  to  have  secured  the  contract  for  erecting 
the  .Masonic  Temple  for  about  $20,000. 

Muscatine,  la. — Wm.  Kincald  is  stated  to  have  se- 
cured the  contract  for  erecting  the  Y.  M.  C.  A. 
building  for  $30,264,  and  J.  G.  Gunzenhauser,  of 
Muscatine,  secured  the  contract  for  the  plumbing  at 
$4,680. 

Ft.  Dodge,  la. — It  is  stated  that  the  Chicago 
Great  Western  R.  R.  will  erect  a  $30,000  freight  depot 
here.     O.  Cornellsen,  Dlv.  Supt.,  Ft.  Dodge. 

St.  Paul,  Minn. — The  Chicago,  Milwaukee  &  St.  Paul 
K.  R.  has  taken  out  a  permit  for  the  erection  of  an 
extension  to  the  present  freight  house  on  3d  St. 
between  Sibley  and  Bway.  Sts.     Cost,  $20,000. 

Saginaw,  Mich. — W.  T.  Cooper,  305  Hayden  St.,  is 
preparing  plans  for  a  6-story  business  building  for 
Isaac  Bearlnger  of  Saginaw. 

The  Y.  M.  C.  A.  is  reported  to  be  taking  steps 
toward  erecting  a  $40,000  building.  A.  S.  Hopper, 
secretary. 

Houston.  Tex. — A  correspondent  writes  that  a  7- 
story  fireproof  office  building  Is  to  be  erected  for  the 
Southern  Pacific  System ;  cost,  $200,000.  Olle  J. 
Lorehn,  Binz  Bldg.,  Archt. 

Jennings,  La. — Bids  are  wanted  Oct.  28  for  erect- 
ing a  3-story  brick  hotel,  180x140  ft.,  for  T.  C. 
Mahaffey.     W.  L.   Stevens,  Archt.,  Crowley,   La. 

Kansas  City,  Mo. — Root  &  Siemens,  Postal  Tele- 
graph Bldg.,  have  prepared  plans  for  a  brick  store 
building,  to  be  erected  on  Baltimore  Ave.  and  10th 
St.  for  John  Taylor,  to  cost  $40,000  ;  also  for  a  brick 
warehouse,  to  be  erected  on  Hickory  St.  for  Stude- 
baker  Bros.,  to  cost  about  $150,000. 

The  Adams  Transfer  Co.  will  erect  a  brick  ware- 
house on  4th  and  Central  Sts.,   to  cost  $20,000. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry.  Co.  will 
erect  a  brick  office  building  on  Liberty  and  14th  Sts., 
to  cost  $40,000. 

J.  W.  McKlcknie.  N.  \.  Life  Bldg.,  has  prepared 
plans  for  a  brick  store  for  the  C.  L.  Chase  Co.  at 
1423  Oth  St.,  to  cost  $20,000. 

The  Advance  Thresher  Co.  will  erect  a  brick  store 
on  10th  and  Santa  Fe  Sts..  to  cost  $40,000. 

Nkw  Y(,ntK   City. 

Permits  for  the  folloieing  buildings  hare  been  in 
>ued:  c,  signifies  cost;  o,  oirner;  a.  architect;  m, 
mason;  cr,  carpenter ;  and  b,  builder. 

8  Cannon  St,  7-story  br  factory:  c,  $20,1X10:  o,  Jacob 
Cohen;  a,  G  F  Pelhain. 

112  to  116  Ave  C,  6-story  br  tenenit  and  stores:  c, 
«42,0OO;  o,  Sainl  Brasch;  a,  Geo    F    Pclbani. 

2l8t  St  and  4th  Ave.  9-8t(ii-y  br  and  stone  lofts, 
stores  and  offices;  c.  $50,000;  o,  Simon  llabprman  ;  a. 
G    A    Scbellenger. 

7th  Ave  and  126th  St,  .5-story  br  theatre;  c.  $200, 
000;  o.  Associate  Realty  Concern;  a,  J.  B.  .McElfat- 
rick  &  Son. 

174th  St  and  3d  Ave,  4  5-8tory  br  teneints  and 
stores;  c,  total,  $106,000;  o,  Stephen  M  Anderson;  a, 
F  W  Hester. 

Brooklyn.  N.  Y. 

Klngsland  Ave  and  Lombardy  St,  ,3-story  br  Ice 
factory  ;  c,  $35,000  ;  o.  A.  GUesner  :  a,  Th  Engelhardt. 

Varet  St  and  Graham  Ave,  5-story  br  store,  etc; 
c,  $18,000;  o,  M  J  Annenberg;  a,  H  Smith. 

DWELLINGS. 

Torresdale,  Pa. — It  is  stated  that  Robt.  11.  Foer- 
derer's  mansion  is  to  be  remodeled,  at  a  cost  of 
$75,000. 

Pittsburg,  Pa. — Harry  L.  Kreusler  Is  slated  to 
have  secured  the  contract  for  erecting  a  residence 
on  Beacon  and  Murdoch  Sts.  for  \.  A.  Frauenhelm, 
to  cost  $100,000. 

Washington.  D.  C. — Marsh  &  Peter.  520  13th  St. 
n.  w.,  are  stated  to  have  completed  plans  for  a 
•4-story  white  stone  residence  for  Dr.  C.  Alex.  Craw- 
ford, U.  S.  N..  to  be  erected  on  New  Hampshire  .\ve. 
n.  of  Dupont  Circle. 

Jas.  M.  Green  Is  about  to  have  ^lans  prepared  for 
a  residence  for  his  own  use.  to  be  erected  on  Massa- 
chusetts Ave.   and  17th  St 

Wilmington.  Del. — Frank  S.  Zane.  of  Philadelphia, 
Pa.,  will  shortly  commence  the  erection  of  a  block 
of  dwellings  on  Vandever  Ave.  and  Church  St. ;  cost, 
about  $40,000. 

Newark,  A.  ./. — Wm.  F.  Lehman,  224  Market  St., 
Is  stated  to  be  preparing  plans  for  an  Sstory  fire- 
proof apartment  house  to  he  erected  at  25  Central  Ave. 
tor  S.  Leschziner  &  Co..  to   cost  about   $100,000. 

Austin,  Tex. — Dr.  E.  P.  Wilmot  is  to  erect  a  resi- 
dence, to  cost  $14,000.  on  Congress  -\ve.   and  16th  St. 

Kansas  City,  Mo. — J.  M.  McKIcknIe,  N.  Y.  Life 
l>ldg..  has  prepared  plans  for  brick  residences  to  b^ 
erected  on  Armour  Boule.  and  Balti.  Ave.  for  W.  H. 
Collins,  to  cost  $40,000. 

Salt  Lake  City,  Utah. — W.  E.  Ware,  62  Hooper 
Bldg.,  is  stated  to  have  completed  plans  for  a  resi- 
dence for  M.  H.  Walker,  to  be  erected  on  6th,  E.  and 
S    Temple  St.,  to  cost  about  $50,000, 
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New  York  City. 

Permits  for  the  following  buildingt  have  been  ta- 
sued:  c,  signifiea  cost;  o,  owner;  a,  architect;  m, 
mason;  cr,  carpenter;  and  b,  builder. 

:135  and  237  E  Soth  St,  6-story  br  tenemt :  c,  $40,- 
000;  o,  Leopold  Kaufmanu;  a,  Geo  A  O'Rourke. 

.lackson  Ave  and  Itititli  St,'  5  3-story  br  dwells  ;  c, 
$37,500;  o,  C  A  Lavelle;  a,  J  H  Lavelle. 

414  5th  Ave,  extension  to  5-story  br  dwell;  c,  $20,- 
000;  0,  Estate  John  C  Dunc^in;  a,  Clarence  L  Sefert. 
Brooklyn,  N.  Y. 

McDougal  St  and  Stone  Ave,  5  *story  br  dwells ;  c, 
ii30,000  ;  o,  E  Brooks  ;  a,  H  Vollweller. 

Union  St  and  Itrooklvn  Ave.  4  ^-storv  and  attic  br 
dwells:  c,  total  $,32,000;  o.  Eastern  Parkway  Co;  a, 
H  M  Coiigdon  &  Son;  b,  H  B  Moore. 

Union  St  and  Brooklyn  Ave,  6  2-story  and  attic  br 
dwells;  c,  total,  $48,000;  o,  Eastern  Parkway  Co;  a, 
H  M  Congdon  &  Son ;  b,  H  B  Moore. 

SCHOOLS. 

Middletoicn,  Conn. — It  is  stated  that  an  astronom- 
ical observatory  is  to  be  erected  at  the  Wesleyan 
Univ.,  to  cost  about  $40,000. 

New  York,  A'.  Y. — Bids  will  be  received  Oct.  24  by 
C.  B.  J.  Snyder,  Supt.  of  School  BIdgs.,  for  Installing 
electric  elevators  in  new  Iligii  School  of  Commerce, 
05th  St.  and  Amsterdam  Ave. 

The  following  bids  were  opened  Oct.  13  at  the 
Dept.  of  Edue.  for  the  general  construction  of  Public 
School  110,  Boro.  of  Manhattan  :  I'eter  Cleary,  19.") 
Balnbridge  St.,  Brooklyn,  $222,640  (awarded)  ;  Thos. 
B.  Leahy,  $233,495 ;  Patk.  Sullivan,  $227,800 ;  Luke 
A.  Burke.   $236,775. 

Brooklyn,  N,  Y. — The  following  bids  were  opened 
Oct.  10  by  Supt.  of  School  Bldgs.,  C.  B.  J.  Snyder. 
Dept.  of  Education,  New  York  City,  for  heating  and 
ventilating  apparatus  In  School  141,  Born,  of  Brook- 
lyn :  Walker  &  Chambers,  $33,500  ;  John  Neal's  Sons, 
$31,421  :  Williams  &  Gerstle,  $29,096  ;  Frank  Dobaon, 
218  E.  42d  St.,  N.  Y.  Citv,  $28,645  ;  Blake  &  Williams, 
$29,389;  United  Htg.  Co.,  $29,232;  E.  Kutzler, 
$30,600. 

Bryn  Mawr,  Pa. — A  press  report  states  that  bids 
will  be  received  Oct.  23  for  a  dormitory  to  be  erected 
for  Bryn  Mawr  College,  to  be  known  as  Rockefeller 
Hall,  to  cost  about  $130,000.  Architects,  Cope  & 
Stewardson,  320  Walnut  St.,  Philadelphia. 

Philadelphia,  Pa. — Bids  are  wanted  Oct.  21  for  the 
erection  of  18  division  schools  in  the  25th  and  40th 
Sections,  also  for  an  addition  to  Manayunk  Grammar 
School.  A.  F.  Hammond.  Secy.  Com.  on  Property, 
Bd.  of  Pub.  Edue. 

McKeesport.  Pa. — Bids  are  wanted  Oct.  30  for 
$25,000  school  bonds.  W.  J.  Koseborough,  Secy.  Bd. 
of  Edue. 

Summit,  A.  J. — The  Bd.  of  Flduc.  is  stated  to  have 
accepted  the  plans  of  Richard  Shapter.  of  Summit, 
for  a  3-story  brick  school  60x80  ft.,  to  contain  6 
rooms. 

Hewark.  N.  J. — Bids  will  be  received  Oct.  21  by 
the  Com.  of  Schoolhouses  of  Bd.  of  Edue.  for  erecting 
2  schools  and  2  school  additions.     R.  1).  Argue,  Secy 

Trenton.  N.  J. — Bids  will  be  received  Oct.  31  by 
the  Com.  on  Grounds  and  Bldgs.  for  mason  and  car- 
penter w>rk,  heating  and  plumbing,  separately,  or 
for  the  whole  or  any  part  of  work,  of  a  brick  and 
stone  school  on  Fillmore  St.  J.  V.  Bloom,  Chmu. 
Com.  :  Architect.  S.  A.  Brouse,  First  Natl.   Bank  Bldg. 

Charleston.  W.  Va. — A.  B,  Calderwood  is  stated  to 
have  secured  the  contract-  for  erecting  a  school,  for 
$34,206. 

Cleveland,  O. — Bids  are  wanted  Nov.  3  for  erecting 
Woodridge  School ;  bids  will  also  be  received  for  heat- 
ing and  ventilating  and  concrete  fireproof  construction. 
Starr  Cadwallader,  School  DIr. 

Chicago,  III. — Shepley.  Rutan  &  Coolldge,  84  Van 
Buren  St..  are  reported  to  be  preparing  plans  for  the 
school  of  law  to  be  erected  for  the  Univ.  of  Chicago, 
west  of  Haskell  Museum.  It  will  be  3  stories  high, 
170x60  ft.,  of  fireproof  construction,  with  stone  ex- 
terior, and  will  cost  about  $200,000. 

Bids  are  wanted  Oct.  24  for  erecting  an  addition 
to  Pickard  School.  21st  Place  and  Oakley  Ave.  Ad- 
dress Com.   on   Bldgs.    and  Grounds. 

Slilicaukce,  Wis. — Bids  are  wanted  Oct.  22  for  fur- 
nishing and  erecting  a  school  on  Walnut  and  37th  St. 
in  the  lOtli  Ward.  Chas.  J.  Poetsch.  Chmn.  Comrs. 
of  Pub.  Wks. 

Council  Bluffs.  la. — The  Roman  Catholic  Sisters 
will  build  an  addition  to  the  St.  Francis  Academy  for 
Young  Ladies  next  spring,  at  a  cost  of  $30,000  to 
$35,iHio. 

Davriiiiort,  la. — The  Northern  Bldg.  Co.  Is  stated 
to  have  secured  the  contract  for  erecting  School  No. 
14.  for  $46,802. 

VersailUs.  Ky. — John  Rump  &  Son  are  stated  to 
have  secured  the  contract  for  erecting  the  school  and 
dormitory  for  Ashland  Seminary,  for  $25,000. 

Oklahoma  City,  Okla.  Ter. — L.  F.  Lee,  of  Oklahoma 
Cifv.  Is  stated  U)  have  secured  the  contract  for  erect- 
ing a  building  for  the  E^pworth  Univ..  for  $39,150. 

Ft.  Collins.  Colo. — The  plans  of  M.  W.  Fuller  are 
stated  to  have  been  accepted  for  a  $35,000  high 
school. 

Rugby,  A'.  D. — It  is  stated  that  bids  are  wanted 
Oct.  28  for  erecting  4  schools.     W.   McPeek.  Clk. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

Manchester.  N.  //. — The  Ijocai  Bd.  of  Trade  is  said 
to  be  considering  the  question  of  garbage  disposal. 

Brooklyn.  N.  Y. — J.  Milton  Kennedy.  1110  Temple 
Bar,  was  the  only  bidder  Oct.  13  for  the  final  dispo- 
sition of  ashes,  street  sweepings,  rubbish  and  light 
refuse  In  Brooklyn  Boro.  Ills  bid  was  35  cts.  per 
en.  yd. 

Xewark,  A'.  ./. — Wm.  R.  Swan,  Clk.  Com.  of  Pub. 
Markets,  writes  that  the  Common  ('oundl  has 
awarded  to  Patrick  Jones.  9  Oxford  St..  the  contract 
for  removing  garbage  and  waste  matter  which  may 
accumulate  In  and  about  the  grounds  of  the  Centre 
Market  and  streets  adjoini-ng.  for  $1,080  per  year. 

Xete  York.  \.  Y. — The  only  bid  received  Oct.  17 
for  the  removal  of  snow  and  ice  in  Manhattan  Boro. 
till  April  l."i.  190,3.  was  that  of  the  Century  Con 
structlon  Co.,  21   Park  Row,  at  39c.  per  cu.  yd. 


GOVERNMENT  WORK. 

Ft.  Banks,  Winthrop,  Mass. — Bids  are  wanted  Nov. 
10  for  constructing,  plumbing  and  electric  wiring.  Ad- 
ministration  building.     Address  II.  B.  Grant,  Q.  M. 

Portsmouth,  N.  H. — Bids  will  be  received  Nov.  22 
by  Mordecal  T.  Endleott,  Ch.  of  Bureau  of  Yards  & 
Docks,  Navy  Dept.,  Washington.  D.  C,  for  erecting 
a  coal  storage  and  coal  handling  plant  at  Navy 
Yard.  Appropriation  available,  $9,500 :  also  on  the 
same  date  for  reconstructing  building  No.  60,  Navy 
Yard.     Estimated  cost,  $65,000. 

Washington,  D.  C. — The  following  bids  were  received 
by  the  Bureau  of  Engraving  and  Printing,  Treasury 
Dept.,  for  safety  vaults  :  York  Safe  &  Lock  Co.,  York, 
Pa.,  $48,935  ;  L.  H.  Miller  Safe  &  Iron  Co.,  Baltimore, 
Md.,   $42,699. 

Philadelphia,  Pa. — The  following  bids  were  oi)ened 
Oct.  11  at  the  Bureau  of  Yards  &  Docks,  Navy  Dept.. 
for  constructing  a  brick  and  steel  building  at  the 
League  Island  Navv  Yard  :  Penn  Erecting  Co.,  Phila- 
delphia, $210,000;  Henderson  &  Co.,  $211,434;  Ameri- 
can Paving  &  Constr.  Co.,  $248,,500  ;  Colonial  Constr. 
Co.,  $218,800;  Penn  Bridge  Co.,  Beaver  Falls, 
$220,970. 

Washitigton,  V.  C. — The  Interior  Dept.  has  awarded 
contracts  for  the  construction  of  additional  buildings 
at  the  Government  Hospital  for  the  Insane  as  fol 
lows:  Power  house,  chimney  and  tunnels,  to  W.  K. 
Speir.  of  Washington,  $82,620:  heating  plant,  to  Blake 
&  Williams,  of  New  York,  $77,334 ;  electrical  ma- 
chinery and  wiring,  to  the  F.  P.  Little  Electrical 
Constr.  &  Supply  Co..  Buffalo,  for  $89,295  :  adminis- 
tration building,  to  Horton  &  llemenwav.  Providence, 
It.   I: 

Rome,  A'.  1'. — Bids  are  wanted  Nov.  20  for  erect- 
ing the  U.  S.  Post  Office  Building  at  Rome.  Jas. 
Knox  Taylor,  Superv.  Archt.,  Treas.  Dept.,  Washing- 
ton, D.  C. 

Ft.  Monroe,  Va. — Bids  are  wanted  Nov.  7  for  heat- 
ing by  steam,  Quarters  No.  50.     C.,1'.  Townsley,  Q.  M. 

Charleston,  a.  C. — Bids  were  opened  Oct.  11  at 
the  Nav,v  Dept.,  Washington,  I>.  C.  for  the  construc- 
tion of  concrete  and  granite  dry  dock  N'o.  1  at  the 
Charleston  Navy  Yard.  Bids  submitted  for  construc- 
tion according  "to  the  Department's  plans  and  speci- 
fications were  as  follows :  Virginia  Engineering  & 
Construction  Co.,  Richmond.  Va.,  $1,189,450;  South- 
ern Engineering  &  Contracting  Co.,  Charleston,  S.  C., 
$1,213.500 ;  N.  Y.  Continental  Jewell  Filtration  Co., 
New  York  City,  $1,224,617;  Norcross  Bros.  Co., 
Worcester,  Mass..  $1.320.000 :  P.  J.  Carlln  &  Co.. 
Brooklyn,  N.  Y.,  $1,320,981;  John  Pelrce.  New  York 
City,  $1,406,924,  and  II.  E.  Talbott  &  Co.,  Dayton, 
O.,  $1,613,000.  Each  of  the  bidders  submitted  addl 
tlonal  bids,  for  the  work,  on  his  own  plans.  Limit 
of  cost  set  down  in  specifications.   $1,200,000. 

Ft.  Getty,  H.  C. — Capt.  David  Price,  Q.  M..  writes 
It  has  been  recommended  that  the  contract  for  heat- 
ing, by  hot  air  system,  barracks  and  officers  quarters 
at  this  post,  be  awarded  the  Moncrief  Furnace  &  Fdy. 
Co.  of  Atlanta,  Ga.,  for  $11,680. 

Neirport  News,  Va. — The  following  bids  were 
opened  Oct.  9  at  the  Treasury  Dept..  Washington, 
D.  <_'.,  for  the  construction  (except  heating  apparatus, 
electric  wiring  and  conduits)  of  the  U.  S.  ('ustom 
House  and  Post  Office  at  Newport  News :  Doyle  & 
Doak.  Phlla.,  Pa..  $211,900  :  Cramp  &  Co..  I'hila.,  Pa,, 
$181,000  :  Chas.  McCaul  Co..  $174,627  :  Penn  isrldge  Co., 
Beaver  Falls.  Pa..  $206.."{00 :  Arthur  Cowslll.  Wash- 
ington. D.  C,  $179,441  :  W.  E.  Spier,  Washington, 
D.  C.  $192,190:  Richardson  &  Burgess,  WasblnKton. 
D.  ('..  $189,243:  A.  B.  Stannard.  New  York  City. 
$167,350:  Iloltclaw  Bros.,  Hampton.  Va..  $2l)0.78(i : 
J.  H.  Bronson,  Hampton.  Va..  $251,437  :  Congress 
Const.  Co..  Chicago,  III.,  $185,.3S3  ;  West  Ulchardson, 
Newport  News,  $167,628. 

Tampa.  Fla. — The  following  bids  were  opened   Oct. 

6  by  Capt.  Francis  R.  Shunk.  Corps  of  Engrs..  U.  S.  A.. 
St.  Augustine.  Fla.,  for  dredging  In  Orange  Mills 
Flats,  St.  Johns  River :  D.  XI.  Baker,  Jacksonville. 
Fla.,  29c.  per  cu.  yd.  :  Geo.  T.  Warner.  Savannah. 
Ga.,    14.4c.  ;    P.  Sanford  Ross.  Jersey  City,  X.  J.,  12c. 

Norfolk,  Va. — Bids  will  be  received  Nov.  20  at  the 
Engr.'a  Office,  U.  S.  Army  Bldg..  Custom  House.  Nor- 
folk, for  dredging  waterway  from  Norfolk  Harbor  to 
.\lbemarle  Sound.  N.  C. 

Chicago,  III. — The  following  bids  were  received  at 
the  Treasury  Dept.,  Washington.  D.  C.  for  drainage, 
plumbing,  etc.,  for  the  Chicago  Government  Building  : 
F.  P.  Gleason  &  Co..  Chicago,  $71„554  :  Bovd  &  Co., 
Chicago.  $74,460 ;  M.  J.  Corbov.  Chicago.  $82,000 : 
Hanlev-Casey  Co.,  Chicago,  $62,283 :  I'.  Nacey  Co.. 
Chicago.  $68,091  :  E.  Baggott  Co..  Chicago.  $6o.793 : 
Edw.  Jov.  Syracuse.  N.  Y..  $105.000 :  Wells  &  New 
ton  Co..  New  York  City.  $53,700. 

Indianapolis.  Ind. — The  following  bids  were  opened 
Sept.  30  at  the  Treasury  Dept..  Washington.  D.  C 
for  the  mechanical  and  electrical  equipment  for  the 
U.  S.  Cotirt  House  and  Post  Office.  Indianapolis : 
C.  B.  Kruse  Htg.  Co..  Milwaukee.  $111.7!)0:  J.  S. 
Farrell.  Indianapolis.  $131.3.30:  Jos.  McWilllams  & 
Co..  Louisville.  $111,028;  Thomas  &  Smith.  Chicago. 
$115,143:  Sandmeyer  &  Co..  Peoria.  $137,090:  W.  H. 
Crane  Estate.  Cincinnati.  $120,765  :  ,Tno.  Pelrce.  New 
York.  $134,459:  A.  A.  Sanborn,  Boston.  $114,500; 
J.  F.  Buchanan  &  Co..  Philadelphia.  $149,700;  S. 
Faith.  Philadelphia.  $134,400. 

Mobile.  Ala. — Bids  are  wanted  Nov.  12  at  the  U.  S. 
Engineer  Office  for  dredging  on  Outer  Bar  of  Mobile 
Harbor,  as  advertised  in  The  Engineering  Record. 

The  following  bids  are  stated  to  have  been  re- 
ceived Oct.  10  for  dredging  In  Mobile  Bay  and  River, 
Ala.  :  National  Dredging  Co..  Wilmington.  Del..  8.3 
cts.  per  cu.  yd.;  Fred  E.  Jones.  Washington,  D.  C. 
8.75  cts.;  Bowers  Southern  Dredging  Co..  Galveston. 
Tex.,  8.9  cts. 

■Joplin.   Mo. — The    following   bids    were   opened    Oct. 

7  for  the  construction  (except  heating  apparatus, 
electric  wiring  atul  conduits),  of  the  U.  S.  Post  Office 
at  Joplin;  Dieter  &  Wenzel.  Joplin.  $12,3.9.32:  B.  Jobst 
&  Sons.  Peorl.n.  $10.S..S73:  Congress  Const.  Co..  Chi- 
cago. 111..  $112.2.34:  C.  Staffonl  Bldg.  &  Const.  Co., 
St.  Louis  $113,121  :  Zabey.  Nath.^na  &  Co..  St.  Louis 
$152,618. 

^t.  tjouifi.  Mo. — The  following  bids  were  opened 
Oct.  15  at  the  Treasury  Dept..  Washington.  D.  ('..  for 
the  structural  steel  work  of  the  U.  S.  Govermnent 
Bldg.  at  the  Louisiana  Purchase  Exposition.  St. 
Louis:  Brown-Kelehani  Iron  Wks..  Indlanapoll.-i.  Ind.. 
i81(l9.870:  Penn  Bridce  Co..  Beaver  Fal's.  Pa..  $102.- 
370;  Champion  Iron  Wks.,  Canton  O.,  $99,493. 


Shreveport,  La. — Bids  are  wanted  Nov.  1  for  con- 
structing dikes,  etc.,  In  Red  River.  Capt.  Chas.  L. 
Potter,  Corps  Engr.,  Vlcksburg,  Miss. 

Lawrence,  Kan. — Bids  are  wanted  for  furnishing 
and  delivering  at  the  Haskell  Inst.,  Lawrence,  during 
the  fiscal  year  ending  June  30,  1903,  a  quantity  of 
building  supplies,  including  about  252,000  brick.  603 
bbls.  cement.  4  tons  plastering  cement,  etc.  Address 
II.   B.   Paelrs,  Supt. 

Aberdeen,  H.  U. — The  following  bids  were  opened 
Oct.  14  at  the  Treasury  Dept.,  Washington,  15.  C, 
for  the  construction  (except  heating  apparutus,  elec- 
tric wiring  and  conduits),  of  the  U.  S.  Post  Office  at 
Aberdeen:  Congress  Const.  Co.,  Chicago,  111.,  $137,- 
703;  E.  Miller,  Aberdeen,  $139,400:  P.  M.  Heniiessy, 
St.  Paul,  Minn.,  $145,597:  Butler  Bros.,  St.  Paul, 
$143,846;  (ieneral  Const.  Co.,  Milwaukee,  Wl»., 
$146,500. 

Salem,  Ore. — Bids  are  wanted  -Nov.  12  for  con- 
structing sewer  and  drainage  system  at  the  Salem 
School,  Chemawa.  Address  Comrs.  of  Indian  Affairs 
Washington,  D.  C. 

MISCELLANEOUS. 

Boston,  Ma.is. — The  following  bids,  opened  Oct.  9 
by  the  Bd.  of  Harbor  &  Land  Comrs.  for  dredging 
in  Dorchester  Bay,  about  ,395,0fX)  cu.  yds.,  were  all 
rejected:  New  England  Dredging  Co.  and  Eastern 
Dredging  Co.,  both  of  Boston,  22  9/lOc.  per  cu  yd  • 
Bay  State  Dredging  Co.,  of  Boston,  24Vic.  per  cu.  yd. 

Rochester,  N.  Y. — The  coal  chutes  of  the  New  York 
Central  K.  R.,  recently  erected  at  a  cost  of  over 
$100,00(J,  are  reported  to  have  been  destroyed  by  fire. 

Washington,  D.  C. — In  a  recent  report  to  the  Engi- 
neer Crtmmlsslonet.  W.  P.  Richards,  Asst.  Engr..  rec- 
ommends the  following  Improvements  in  Rock  Creek 
Park  during  the  coming  year :  Completing,  grading 
and  macadamizing  Beach  driveway,  11,000  ft.  In 
length,  $19,350;  two  arches  across  Rock  Creek  on  line 
of  Beach  driveway,  $25,000 ;  completing  Ross  Rd 
6.000  ft.  long.  $10,000;  completing  roadway  leading 
from  north  end  of  Daniels  Rd.  to  Beach  driveway 
$5,000 :  Blagden  Ave.  extension.  $5,000 :  protecting 
Rock  Creek  banks,  $5,000 :  footpaths  and  shelters. 
$10,000^  and  other  small  Items,  making  a  total  of 
$104.22.5. 

Brooklyn,  N.  Y. — Bids  are  wanted  Oct.  23  for  build- 
ing shore  protection  and  bulkhead  at  end  of  Ocean 
I'arkway,  Coney  Island  Concourse.  Wm.  R.  Wlllcox 
Comr.  of  Parks. 

New  York,  N.  Y. — Bids  are  wanted  Oct.  24  for 
preparing  for  and  building  a  new  pier  with  appurte- 
nances at  the  foot  of  K.  132d  St.,  East  River  Mc- 
Dougall  Hawkes,   Comr.   of  Docks. 

Philadelphia,  Pa. — The  Councils'  Com.  on  .Vlunlci. 
pal  Government  Is  considering  four  ordinances  for 
parks  in  various  sections  of  the  city. 

Augusta,  Ua. — Nesblt  Wingfield.  Comr.  of  Pub.  Wks. 
has  submitted  his  report  to  the  Council  upon  the 
river  front  protection  matter.  He  estimates  the  cost 
of  levees  as  follows:  For  protection  from  a  34-ft.  7-lu, 
river,  $64,513;  tor  protection  against  a  36-ft.  river, 
$73,315;   for  protection  from  a  40-ft.   river,  $528,385. 

Cleveland.     (). — An     ordinance     introduced     in     the 
Council   provides   for   the   straightening  of   Cuyahoga 
River  at  the  Jefferson   St.   bend  bv  cutting  a  200-ft 
wide  channel:  estlm.i ted  cost.  $1HO.OOO. 

Wellsrillr.    (). —  It    is    stated    that    bids    are    wanted 
Oct.   2!),   for  building  a   retaining  wall  on   Water  St., 
requiring  about  800  cu.  yds.  excavation  and  2,100  cu 
yds.  masonry.     J.   W.  McQueen,   City  Clk. 

.1  lilx  rillc.  La. — Bids  are  wanted  for  excavating 
$34,000  lin.  ft.  of  ditches,  aggregating  ai)proxiinatPly 
68.000  cu.  .vds.  Address  Gueraid  &  llassinger.  223 
North   Peters   St..    New  Orleans. 

(lucydan.  La. — Bids  are  wanted  Nov.  4  for  approxi- 
mately 500,000  cu.  yds.  of  dredge  work  on  Canals  A, 
also  43.t>0*t  cu.  yds.  of  dredge  or  scraper  work  on 
Canals  B,  Vermilion  Parish.  W.  D.  Parish.  Pres.  Bd. 
of  Comrs.,    Gueydan    Drainage  Dist. 

Bossier  Citit.  f.u. — I'ids  are  wanted  X<iv.  6  for  con- 
structing Willow  Chute  Levee,  approximate  contents 
25.t)0O  cu.  yds.,  aiul  Christiana  Levee,  approximate 
contents  20,I«HI  lu.  yds.,  in  the  Parish  of  Bossier.  T. 
N.  Braden.  Sec'y  Bd.  of  Comrs..  Bossier  Levee  Dist.. 
Curtis  P.  O..  La. 

New  Orleans.  La. — The  fnginters  of  the  Bd.  of 
Port  Comrs.  have  submitted  plans  and  specifications 
for  steel  sheds  on  wharfs  as  follows;  Clouet  St.. 
cost  about  $15,000:  Picayune  Tier  about  $20,000,  and 
Market-Orange  St..  about  $40,000. 

Pointe-a-lO'Iinche.  La. —  The  Back  Levee  District  Bd. 
is  stated  to  have  accepted  the  bid  of  John  Dowdle, 
of  New  Orleans,  to  construct  the  new  back  gulf  levee 
for  9*4  cts.  per  cu.  yd.  It  will  require  twenty  months 
to  complete  levee.  The  issue  of  $135,000  bonds  as 
authorized  b.v  special  election  of  property  owuer.-^,  has 
all   been  sold. 

Hannibal.  Mo. — A  press  report  states  that  the 
proposition  to  levy  an  assessment  of  $160,000  for  Im- 
provements ill  the  Snl  levee  district  In  Illinois,  across 
the  Mlssissipj)!  river  from  Hannibal,  has  met  with 
the  approval  of  a  majority  of  the  property  owners. 
A  petition  asking  for  the  assessment  has  been  pre- 
sented   to   the  count.v   cotirt. 

Portland.  Orr. — Consulting  Engr.  Jas.  K.  Blackwell. 
of  Seattle.  Wash.,  writes  that  the  following  bids 
were  opened  by  the  Port  Comrs.  on  Oct.  9.  for  ina- 
chlner.v  for  the*  proposed  drv  dock:  Wllllainette  Iron 
&  Steel  Works.  Portland.  Ore.,  $58,000  (decline  to  ac- 
cept penalty  clause):  Columbia  Engineering  Wks., 
Portland,  Ore..  $61,775  (awarded! :  Oakland  Iron 
Wks.,  Oakland.  Cal..  $65.9.37:  Phoenix  Iron  Wks.. 
Portland,  Ore..  $67,294:  Great  Lakes  Engineering 
Wks..  Detroit.  Mich..  $94. .500:  R.  D.  Wood  &  Co., 
Philadelphia.  Pa..  .$94,540. 

NEW    INDUSTRIAL    PLANTS. 

The  Ideal  Heating  Co..  Oskaloosa  la.,  is  erecting 
a  .3flx44-ft.  molding  room,  and  will  be  In  the  market 
for  a  1,200  to  1.000-lb.  cupola  and  a  blower. 

The  Alexander  Furnace  &  Mfg.  CO..  I>anS1iig, 
Mich.,  is  erecting  a  2-story,  72x7i5-ft.  shop,  and  In-- 
tends  to  Install  a  gas  engine  of  about  20  FT.-P.  TBe 
company  will  be  In  the  market  for  shafting,,  pulleys, 
belts,  elevator,  emery  grinder  and  drill  press. 

The  Dublin.  Ga..  Machine  &  Wagon  Co.' will  erect 
a  35x80-ft.  machine  shop  and  a  35xl00-ft.  wagon  shop. 
The  <'onipan.v  Is  in  the  market  for  an  engine  of  about 
00  H.-P.  and  80-H.-P.  boiler. 
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The  Monwr  Flouriug  Mill  Co.,  Islautl  City,  Ore.. 
K-IU  probably  erect  a  150  to  200-bbI.  mill,  run  by 
witter  power,  to  replace  that  recently  burned,  and  In- 
stall an  auxiliary  engine. 

The  Hall  Signal  Co.,  25  Broad  St..  Xew  York,  hag 
let  a  contract  for  the  extension  of  Its  3-story  ma- 
chine shop,  .It  GarwovKl.  N.  J.,  ICH)  ft.,  which  will 
make  the  size  of  the  buililiug  L'oOxtK)  ft. 

The  F.  S.  Walton  Co.,  ISB  So.  Front  St..  i'liiladel 
phta,  has  let  contracts  for  the  erection  of  a  pliint  for 
pressing,  n'flniug  and  shipping  animal  oils,  which 
will  Include  a  HH.Ix4C>-ft.  press  house  and  vctiiiery. 
with    bleaching   tanks    on   top;    40x2t>  ft.    cold-slurnge 

Slant:  20x4i>-ft.  engine  house;  2(lx4t>-ft.  boiler  house; 
-4x40  and  40xt>0-ft.  shipping  houses  and  a  lii."ix20-ft. 
cooper  shop.  No  I'onlracts  for  equipment  have  been 
let. 

The  Kussell  &  Erwin  Mfg.  Co.,  New  Britain. 
Conn.,  intends  to  erect  a  7-story,  175x50  ft.  addition 
and   Install   a  750-H.-1".   engine. 

James  \V.  Woods.  tU-BH  Queen  St..  Ottawa.  Can.. 
maker  of  lumbermen's  supplies,  will  erect  a  6-story. 
70x140  ft.  factory. 

K.  S.  Hill,  president  of  the  Farmers'  and  Mer- 
chants' Bank  and  the  Farmers'  Loan  &  Trust  Co.. 
Aoderson,  S.  C,  contemplates  erecting  a  25.000-spln- 
die  cotton  mill  to  be  driven  by  steam. 

The  London.  Ont.,  Fence  Machine  Co..  Liil..  has 
secured  a  site  for  a  branch  plant  in  Cleveland,  O. 

The  Bed  Wing,  Minn..  Linseed  Mills,  has  been  In 
corporated  with  a  capital  of  $100,000  and  intends  in 
stalling  a  B-press  mill  for  the  present.  N.  K.  Sim- 
moDS,  Pres. 

The  Burrows  Mfg.  Co.,  York,  Pa.,  intends  to  erect 
a  large  plant  for  making  steam  specialties,  which 
will  probably  not  be  erected  before  next  spring  or 
summer. 

The  Union  Grain  &  Hay  Co.,  Cincinnati,  O.,  iu- 
temis  beginnhig  abont  Jan.  1  to  erect  a  150,000-bu. 
elevator. 

The  Binner-Wells  Co.,  21-25  Plymouth  Court,  Chi- 
cago, will  erect  an  8-story,  50xl20-ft.  building.  The 
capacity  of  the  power  plant  will  be  100  H.P..  and 
motors  will  be  installed. 

J.  L.  Lovvorn,  Bowdon,  Ga..  is  interested  In  the 
organisation  of  a  company  to  erect  a  cottonseed-oil 
miU 

Robt.  L.  Steele,  Rockhigham,  N.  C,  has  bought  a 
cotton  mill  building  at  Mammoth  Spring.  Ark.,  and 
Intends  to  install  new  machinery. 

BUSINESS  NOTES. 

The  New  York  Continental  Jewell  Filtration  Co., 
15  Broad  St.,  New  York,  reports  the  following  among 
recent  contracts:  Water-works  filter  plants  for  Pon- 
tlac.  III.,  Light  &  Water  Co.;  Frceport,  111.,  Water 
Co.;  Carthage,  Mo.,  Water  Co.:  Danville.  111..  Water 
Co.;  Camden,  S.  C,  Water,  Light  &  ice  Co.;  U.  S. 
Goverimient,  I'residlo,  San  Francisco,  Cal.  Water- 
softening  plants  for  the  Cincinnati,  Lawrenceburg  & 
Aurora  El.  St.  Ry.  Co.,  North  Bend,  O.;  Lackawanna 
Iron  &  Steel  Co..  Lebanon,  Pa.;  Columbia  Chemical 
Co.,  Barberton,  O. ;  Calumet  &  Hecia  Mining  Co., 
Lake  Lioiden,  Mich.;  Chicago  k  Eastern  Illinois  K. 
R.  Co.,  plants  at  Villa  Grove,  Holland.  Salem.  Ma- 
rlon, St.   Elmo,  Benton  and  Cypress,  111. 

Sargent,  Conant  &  Co..  Boston,  will  shortly  com- 
plete the  electric  power  and  lighting  equipment  of 
the  Hampton  Co..  Eastharapton,  Mass.  The  entire 
plant  will  be  electrically  driven,  current  being  sup- 
plied by  two  multiphase  generators,  one  direct 
conpled  to  a  Corliss  type  engine,  and  the  other  belted 
from  a  water  wheel,  either  or  both  of  wlih-h  can  be 
used  for  operating  motors,  arc  or  incandescent  lamps. 

The  Snider-Hughes  Co.,  Cleveland,  O.,  builders  of 
pumping  machinery,  have  commenced  the  erection  of 
a  new  plant,  to  Include  an  80x200-ft.  machine  shop, 
36x(>0-ft.  power  house,  .WxlOO-ft.  pattern  a-ud  storage 
building,  and  .S8x45-ft.  office  building,  and  expect  to 
erect  a  60xl!j0-ft.  foundry  in  the  spring.  Two  100- 
H.-P.  boilers,  a  125-H.-P.  engine  and  a  .">(Ki-light 
dynamo,  which  have  been  bought,  will  be  installed. 

The  Ball  Engine  Co..  Erie.  Pa.,  reports  recently 
receiving  orders  from  the  following:  Osborn,  O., 
Water  &  Light  Co.:  Vosc  Plaiio  Co.,  Boston,  Mass.; 
Grand  Crossing  Tack  Co.,  Chicago. 

The  New  England  Structural  Co.,  Boston,  has  ci)n- 
tracted  to  furnish  in  four  months  the  steel  frame- 
work for  the  new  liiilia  Building.  Boston,  compris- 
ing 1,3jO  tons.'    Peahody  &  Stearns,   .\rchts. 

The  Rhode  Island  Suburban  Ry.  has  revised  its 
contract  with  the  (Jrecn  Economizer  Co.,  increasing 
the  order  to  five  complete  machines. 

The  Alberger  Condenser  Co.,  95  Liberty  St..  New 
York,  reports  the  following  among  orders  re<'ently 
received:  Belt  Light  &  Power  Co.;  Pennsvlvania 
Sugar  Refinery;  Sharon  Steel  Co.;  Port  Huron  Light 
&  Power  <,'o. ;  Hartford  Street  Ry.  Co.;  BInghamton 
Light,  Heat  &  Power  Co.  The  equipment  for  the 
alwve  plants  consists  of  Alberger  barometric  or  sur- 
face condensers  with  Improved  vacuum  and  circu- 
lating pumps,  and  the  necessary  appurtenances  for 
producing  the  high  vacuum  required  by  the  use  of 
steam  turbines  which  are  being  Installed  In  most  of 
the  above  plants. 

The  annnal  meeting  of  the  stockholders  cf  the 
Sprague  Electric  Co.  was  held  Oct.  14,  at  the  <ifflcc 
of  the  company  in  Watsessing,  N.  J.,  and  the  follow- 
ing directors  were  elected  for  the  ensuing  year:  Allan 
C.  Bakewell,  D.  C.  Dnrland,  S.  M.  Hamill.  J  U 
Lovejoy,  John  Markle,  J.  B.  McKcc  and  E  (i 
Waters.  At  a  meeting  of  the  directors  held  later  In 
the  day,  offlcers  were  elected  as  follows:  Pres..  Allan 
C.  Bakewell;  1st  VIce-Pres.,  8.  M.  Hamill-  2nd  Vlce- 
Pres.,  I).  C.  Durland;  Sec.  and  Treas.,  Harry  R 
Swartz. 

„  T''*  Allis-Chalmers  Co.  has  Just  sublet  to  the  Coftin 
\  alve  Co.  a  contract  for  large  sluice  gates  to  be  used 
in  connection  with  the  new  Chicago  sewerage  plant. 
Two  of  these  gates  are  11  ft.  In  diameter,  hcavllv 
bronze  mounted  and  are  to  be  operated  by  hydraulic 
cylinders,  and  there  are  also  Included  In  the  contract 
two  check  valves  of  0  ft.  diameter 


PROPOSALS    OPEN. 

Bids  See  Eng. 

Close.  WATER  WORKS.  Record. 

Oct.  21.  Filters,  Annapolis.  Md Oct.  11 

Oct.  21.  East  Uundee,  111 Oct.    4 

Adv.,  Eng.   Record.   Oct.  4. 

Oct.  22.  Charleston,  S.  C Oct.  18 

Oct.  -22.   El    I'aso.   Tex Sept.    8 

Oct.  23.  Pig  lead.  Columbus,  O Oct.  18 

Oct.  24.  Troy,    X.    Y Oct.  18 

Oct.  25.  Savannah.    Ga Oct.  11 

Adv.,  Eng.  Record.  Oct.  11,  18. 

Oct.  20.    Irrigatlim.  Caldwell.  Idaho Oct.  1H 

Oct.  28.   Tank    and    tower,    Truman.    Minn Oct.  18 

Oct.  27.   Mineral   City,    O Oct.  11 

Oct.  28.   Ft.    McRee,   Fla Oct.  11 

Oct.  29.  Moilne,  111 Sept.  27 

Adv..  Eng.  Record,  Sept.  27  to  Oct.  18. 

Oct.  30.   Kiester,   .Minn Oct.  18 

Oct.  30.   Westbrook.   .Minn Oct.  18 

Oct.  31.   Hamilton,    Ont Oct.  11 

Nov.    1.    Irrigation  plant.   Vinton.    La Oct.  IS 

Nov.    1.  Miami.    Ind.    Ter Oct.  11 

Nov.  4.  Gueydan,  La .  Oct.    4 

Nov.    5.  Lawton.  Okln.  Ter Oct.  11 

Nov.    8.   Pipe.  etc..    Bremerton.   Wash Oct.  11 

Nov.    8.  Pumping  plant,  Brockton,   Mass Sept,  27 

Adv.,  Eng.   Record,  Sept.  27,  Oct.   4. 
nee     1.   Pumps.   Seguin,   Tex July  26 

SEWERAGE  AND   SEWAtlE    DISPOSAL. 

Oct.  20.  Ottumwa.  la Oct.  18 

Oct.  20.   Urackenridge,   Pa Oct.  18 

Oct.  20.  Millburn.    N.    J Oct.  11 

Adv..  ICng.  Record.  Oct.   11.  18. 

Oct.  21.   Bayonne.  N.  J Oct.  18 

Oct.  21.  Allentowu,    Pa Oct.  11 

Oct.  21.   Marlon,    Ind Oct.    4 

Oct.  22.  E.khart,    Ind Oct.  11 

Oct.  23.   Columbus.   O Oct.  18 

Oct.  23.  Revillo,  S.  D Oct.  18 

Oct.  23.  Rapid  City,  S.  D Oct.  11 

Oct.  24.   Etna.     Pa Oct.  18 

Oct.  25.  YouUL'stown,    O Oct.  IS 

Oct.  25.   Seattle.  Wash Oct.  11 

Oct.  27.  Cincinnati.    O Oct.  18 

Oct.  27.   Wabash.    Ind Oct  11 

Oct.  27.  Vlncennes,   ind Oct.    4 

Oct.  28.   Columbus,   Xcb Oct    l.S 

Oct.  28.  Ft.   McUee.   Fla Oct.  11 

Oct.  28.   BInghamton,    N.    Y Oct.  1 1 

Oct.  28.  Cincinnati,  O .Oct.    4 

Oct.  29.   Mies.   O Oct.  l8 

Oct.  29.   Brooklyn,   N.  Y Oct.  11 

Oct.  30.  Columbus.   O ,^Oct    18 

Adv.,  Eng.  Record,  Oct.  18. 

Oct.  30.  Cleveland,    O Oct.  11 

Nov.    4.   Bessemer,    Ala Oct.  ]8 

Nov.    5.   Westfleld.     Mass Oct.  1 8 

Adv..    ling.   Record.   Oct.   Is 

Nov.    6.  Nashville.    Tenn Oct.  1 1 

Nov.    8.   Roselle  Park    N.  .1 (let.  18 

Dec.  15.  Montevideo.  Uruguay    Sept.  1 3 

BRIDGES. 

Oct.  21.  Chippewa,   Ont Oct.  18 

Oct.  24.   St.    Louis,    Mo Oct   11 

Oct.  24.  Sullivan.  Ind Oct  1 1 

Oct.  27.   Victoria.  B.  C Sept.    6 

Adv.,  Eng.  Record,  Sept.  6  to  Oct.  11. 

Oct.  31.  Illlo.    Hawaii    Oct.  IS 

Nov.    3.  Cordova.    Ala Oct.  1 1 

Nov.    5.  Chicago.    Ill Sept.     0 

Nov.    8.   Indianapolis.    Ind ( let.  1  ,S 

Nov.  10.   Topcka.    Kan Oct.  ]  s 

Dec.    1.   BIgtimber,  Mont Sept  27 

PAVING  AND  ROADMAKl.NG. 

Oct.  21.  Dayton,   O opi    is 

Oct.  21.  Allentown,    Pa Oct   IX 

Oct.  21.  .Trenton,    N.    J Oct  18 

Oct.  21.  Bufr-ilo,    N.    Y Oct.  11 

Oct.  22.  Boston,    Mass Oct.  18 

Oct.  22.  New   York.   N.   Y Oct  18 

Oct.  22.  Dps   Moines.    la '    Oct'  11 

Oct.  22.  Elmwood  Place,  O Oct  11 

Oct.  23.  Brooklyn,    .\.     Y Oct.  18 

Oct.  23.  Columbus.  O Oct.  18 

Oct.  "23.  Curbing.  Des  Moines,   la Oct!  11 

Oct.  23.  Terre  ilaut3.    Ind Oct  11 

Oct.  24.  New  Brighton.  S.  1..  .N.  Y Oct.  18 

Oct.  24.  Des    Moines,    la Oct  11 

Oct.  24.  St.    Louis.    Mo Oct  1 1 

Oct.  27.  Laporte.   Ind Oct  IS 

Oct  27.  Kent.   O Oct  1  S 

Oct  28.  Cincinnati.    O Oct     4 

Oct.  29.  Elkhart.   Ind '    Oct'  is 

Oct.  29.  Cincinnati.    O Oct' 18 

Oct  29.  Brooklyn.   N.    Y Oct.  18 

Nov.  3.  Toledo.  O Oct.    4 

Nov.    3.   Vlncennes.    Ind Oi't.  11 

Nov.  12.   Cincinnati.  O Oct.  IK 

Dec.  22.  Portsmouth,  Va Oct.  18 

Adv..    Eng.   Record,   Oct.    18. 

POWER,  GAS  AND  ELECTRICITY. 

Oct.  23.   Brooklyn,   N.   Y Oct   1 8 

Oct  23.  Hanford,  Cal Sept.  27 

Oct  24.   Wiring   schools,   Brooklyn,   N.   Y Oct    18 

Oct.  28.  Chattanooga.  Tenn Sept  13 

Adv..  Eng.  Record.  Sept  13  to  Oct.  11. 

NpT.    1.  Miami,     Ind.     Ter .Oct. 11 

Not.    1,  Macon.   Ga Aug  30 

Not.  15.   Baton  Rouge.  La Oct  1 1 

Adv..  Eng.   Record,  Oct.   11,  18. 

Not.  1 5  Norfolk.    Va Sept  1 3 

Jan.  1!5.   Rome.    Ga Oct.  1 1 

GOVERNMENT    WORK. 

Oct.  20.   Portland,  Me , Oct.    4 

Adv..   Eng.  Record.  Oct.  4  to  1 8 
Oct  20.  Ft.  Riley,  Kan Sept  27 

Adv..   Eng.   Record.  Sept. -27  to  Oct.   18. 

Oct.  20.  San  Francisco,  Cal Sent  27 

Oct  20.  New  York.    N.   Y Sept'  20 

Adv.,  Eng.  Record,  Sept.  20  to  Oct  18. 

Oct.  21.   f:ement.  etc..   Portsmouth.   X.   H Oct  11 

Oct.  21.   Filters.  Annannlis.  Md    Oct    1 1 

Oct  21.    (Conncaut  Harbor),  Cleveland,  6..!. Sept  27 

Adv..  Eng.  Record.  Sent.  27  tn  Oct.  IS. 
Oct.  22.    (Ft  Rodman),  Newport  R.  I Sept  27 

Adv  .  Kng.  Itccurd.  Sf-nt.  27  to  Oct.  18. 
Oct.  22.    (Ludlngton).  Grand  Rapids,  Mich Sept.  27 

.\rtv..  Eng.  Record.  Sept.  27  to  Oct.  18. 


Oct.  22.   Dredging,  Annapolis,  Md Oct.  1 1 

Oct.  23.    W  atertowu.  Mass Oct.    4 

Oct  23.   (Brunswick  Harbor),  Savannah,  Ga.  .Sept  27 

Adv..  Kng.  Rccciid.  Sent.  :;  i   to  Oct.   l.-v 
Oct  23.    (Savannah   Harbor),   Savannah,   Ga.  .Sept.  27 

Adv..   Kllj;.   ltei:oid.  Sent.   Ji    In  On.    1  r, 
Oct.  23.   (Chesapeake  Bay),  Wilmington,  Del.. Sept  27 

Adv..  Kng.  lieciud,  Scpi.  .;.   lo  Oct.    l.^. 

Oct.  24.  TompkinsvUle.  N.   V Oct.  11 

Oct  24.   Whaif.    Boston.    .Mass .Oct.  1 1 

Oct.  2.->.   Ft.    Snelllag.    .Minn Oct     4 

Oct  25.  Los  Angeles.  Cal.  .'. Sept.  27 

Adv..  i,ng.  Kccoi-il.  Sept.  27  to  o.'t.   J  s. 

Oct  25.  Bremerton,  Wash Sept  27 

Oct.  28.   Ft.     .McUee,     Fla Oct.  1  I 

Oct  29.   Ft.    Vates,   N.    D Oct.  1 1 

Oct  29.    (Ft.  Greble)  Newport,  R.  I Oct.  11 

Adv.  Kng.  Record,  Oct.   11. 
Oct  29.  Chicago.    Ill Oct     4 

Adv..   Kng.  Record.  Oct.  4  to   18, 
Oct  29.  Pier,  Manistee,  Mich Sept  27 

.\dv.,  long.  Jiecord.  Sept.  27  to  Oct.  18. 
Oct  !?0.   Wheeling.    W.   Va Oct     -I 

Adv..  Kng.  Record.  Oct.  4  to  18. 
Oct.  30.   Dredging.   Boston,  Mass Sept.  20 

Adv.,   Kng.    Record.   Sept.   20.   Oct.   18. 
Oct  31.  Dredging.  Norfolk,  Va Oct.    4 

Adv..    Eng.  Record,  Oct.  11. 

Nov.    1.   Shrcvcport.    La Oct    Is 

Nov.     1.   BIdg.  at  Navy  Yard.  Philadelphia.   Pa. Oct!  II 

Nov.     1.  Quay    Wall,   San   Francisco,   Cal Oct.  1  1 

Nov.    1.  West  Point  N.  Y Sept.  20 

Adv.,  Eng.  Record,  Sept.  20  to  Oct.    Is. 
Not.  1.  Lighthouse,  Philadelphia,  Pa Oct.    4 

Adv.,    Eng.  Record,  Oct.  4.  11. 

Nov.    4.  Iltg  Hosp..  Flandreau,  S.  D Oct.  U 

Nov.   4.  Cheyenne,  Wyo Oct     4 

Adv..   Kng.  Record,  Oct.  4.  11. 
Not.    5.  Floor  In   Post  Office,  New  York,  N.  Y.Oct.  11 

Adv..  Eng.  Record.  Oct  11,  IS. 
Nov.    6.  Breakwater,    Cleveland,    O Oct  11 

Adv..  Eng.  Record.  Oct.  11.  IS. 
Not.    6.  Entrance   to  harbor.  Cleveland,   O... Oct  11 

Adv..  Eng.  Record,  Oct.  11,  18. 

Nov.    6.  Chicago.    Ill Oct  11 

Nov.    7.   Ft.  Monroe.   Va Oct   IS 

Nov.    8.    (Ft  Greble)   Newport.  R.   I Oct.  1 1 

Adv.,  Eng.  Record.  Oct.  II.  IS 
Nov.    8.  Completing  Post  Office.  Chicago,  ill.  ,  .Oct.  II 

Nov.    8.   Water  mams.  Bremerton.    Wash Oct.  11 

Nov.  10.   Ft.   Banks.   Wiuthrop,  Mass Oct.  IS 

Nov.  10.   Ft   Ethan    Allen.   Vt Oct  IS 

Adv.,   Eng.    Record,   Oct.   18. 
Not.  10.  La  Purchase  Expo.  Bldgs..St.Louls,Mo.Oct.  11 

Adv..  Eng.  Record.  Oct.  11,  18. 
Nov.  10.    (Lemon  Creek)  New  York.  N.  Y Oct.  11 

Adv.,  ?".ng.  Record,  Oct  11,  18. 
Not.  10.  Newport.    R.    I Oct  11 

Adv..  Eng.  Record.  Oct.  11.  18 
Not.  10.    (Rarltan  Bay)  New  York,  N.  Y Oct  II 

Adv.,  Eng.  Record.  Oct.  11,  IS 
Nov.  10.    (Wooribridge  Creek)  New  York.  X.  Y.  .Oct  11 

Adv.,  Kng.  Record.  Oct.  11,  18. 
.Nov.  10.   Removal  of  ledge.  New  York.  N.  Y.  . .  .Oct.  11 

iVdv..  Kng.  Record.  Oct.  11,  18. 
.Nov.  1 2.   Mcbile.    Ala Oct   1 8 

Adv.,   Eng.    Record,   Oct.   IS. 

Nov.  12.   Sewer,   Salem.    Ore Oct.  18 

Nov.  12.   Denver,    ("olo Oct     4 

Adv..    Eng.  Record,  Oct.  4.  11. 
Nov.12.  Charleston.    S.  C Oct.    4 

Adv..  Eng,   Record,  Oct.  4  to  IS. 
Nov.  13.   Dredging.   New   York.    N.   Y Oct.  18 

Adv..   Eng.    Record.   Oct.   18. 
.N'ov.  17.   Shed.    Buffalo.    N.    Y Oct.  18 

Adv..   Eng.    Record.   Oct.   IS. 

Nov.  20.    Post  Office  Bldg..   Rome.  N.  Y t)ct  18 

.\'ov.  20.   Dredging.    Norfolk.    Va Oct.  IK 

Xov.  22.  Coal  plant  Portsmouth.  N.  II Oct.  IS 

.\ov.  22.   Nuvv  Illdg..  Portsmouth.  N.   H Oct.  18 

Dec.    <).   Dredglne.   Galveston.   Tex Oct.  11 

Adv.,   Eng.  Record.  Oct.  1].    18. 
Dec.  10.  Jetty  work,  Galveston,  Tex Oct.  11 

Adv..   Eng.  Record,   Oct.   11.   18. 
Brick,   cement,   etc.,    Lawrence,   Kan.. Oct.  18 

BUILDINGS. 

Oct  21.  Schools,   Philadelphia,   Pa Oct  18 

Oct.  21.  Schools.  Newark.  N.  J Oct.  18 

Oct  21.  Munhall.    Pa. Oct  11 

Oct.  21.  Hospital.  New  York.  N.  Y Oct  11 

Oct  21.  School.    Delrav.    Mich Oct.  II 

Oct  21.  Htg.  Court  lIou.se.  New  York.  N.  Y. .  .  .Oct.  11 

Oct.  21.  New   York.   N.  Y Oct  11 

Oct.  21.  Jail.  Jefferson.  Ga ...Sept  13 

Oct.  22.  School.    Milwaukee.    Wis Oct  18 

Oct.  22.  Htg.  School.  New  York.  N.  Y Oct.  11 

Oct  22.  Htg.   School.   Brooklyn.   .\.    Y Oct.  11 

Oct.22.  Miri.    Tallulah.    La Oct     4 

Oct  23.  Court  Mouse,  Xogales,  Ariz Oct.    4 

Oct.  23.  Court  house.  Trenton    Mo Oct.  IK 

Oct.  23.  Htg..  etc..  hospital,   Philadelphia.   Pa..  Oct.  IS 

Oct.  23.  Collesre.   Brvn   .Mawr.    Pa Oct   18 

Oct.  23.  Pub.  hidg..   Richmond.   Va Oct.    4 

Oct.  24.  School.   Chicago.    Ill o,-t.  Is 

Oct.  24.  School  elevators.  New  York.   X.  Y Oct,  IS 

Oct.  24,  Work  on  City  llosriifal.  St  Louis,  Mo.  .Oct.  11 

Oct.  24.  School  plans.  Milwaukee,   Wis Sept.  27 

Oct.  2.').  School.  Baton  Rouge.  La Oct.    4 

Oct.  27.  Depot,    Portland.    Me Oct.  IS 

Oct.  28,  School.    Rugby.    X.   I) Oct.  Is 

Oct.  28,  Hotel.   Jennings.   La Oct.  18 

Oct.  28.  Court  House  plans.  Walker,  Minn Oct.    4 

Oct.  28.  Pub.   bldg..   Danville.   Kv Oct.    4 

Oct  29.  I'uhlic  bath.  Brooklyn.  X.  Y Oct.  !.•< 

Oct.  29.  Court   House,   La  Crosse.    Wis Oct  11 

Oct  29.  Court   House,  Walker.   Minn Oct    4 

Oct  30.  School.  Stockton.  Cal Oct     4 

Oct,   31.  School.   Trenton.  N.   J f)ct.   IS 

Nov.    1.  School.    Rice   Lake.    Wis Oct.  1 1 

Dec.    2.  Catiitol  work.  St  Paul,  Minn Auz.  in 

Nov.    3.  School.     Cleveland.    O Oct.  18 

Xov.    3.  C't  house  plans.  .Mississippi  ("it v.  Miss. Oct.  18 

Dec.    8.  Municipal  bldg,  plans.  Wash'gfn,  D.  C.Aug.  30 

Dec.  1.">.  Htg.  Capitol,  Columbia.  S.  C. Oct.    4 

Dec.  30.  Mason  temple  plans,  Washlngton.D.C. .Oct  11 

MISCELLANEOUS 

Oct  22.  Trap  Rock,  etc,  Brooklyn,  N.   Y Oct  11 

Oct.  23.   Brooklyn.  N,    Y Oct  IS 

Oct  24.   Pier,  New  York,  N.    Y Oct  IS 

Oct  25.  Retaining  wall.  Wellsvllle,  O Oct  18 

Nov.    4.  Drainage   Canals,    Gueydan.    La Oct.  18 

Not.    0.  Levees.   Bossier  City.    La Oct.  IS 

Dec.    1,  Garb    disposal.  Atlanta.  Oa Oct.    4 

Excavating,  etc.,  Abbeville,  La Oct,  IS 

Dredging,    Babcock,   Wis Oct    4 
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General  and  Separate  Contracts. 


The  growth  ot  engineering  projects  to  ths 
enormous  dimensions  prevailing  at  the  present 
time  in  many  works,  both  public  and  private, 
has  naturally  led  to  the  most  complicated  con- 
ditions in  tendering  for  the  contracts  and  in  .he 
execution  of  the  work  after  the  award  ot  con- 
tracts. This  development  in  the  execution  of 
large  structural  enterprises  has  not  only  neces- 
sitated the  use  of  great  mechanical  plants,  far 
beyond  anything  considered  practicable  a  com- 
paratively few  years  ago,  but  it  has  also  made 
unavoidable  either  the  consecutive  or  the  con- 
current performance  of  different  classes  of 
work,  many  of  them  differing  radically  in  char- 
acter. These  various  classes  of  materials  and 
structural  operations  in  the  same  completed 
whole  emanate  from  different  sources  and  re- 
quire different  treatment  and  plant,  yet  they 
must  be  so  handled  and  conducted  as  to  con- 
tribute harmoniously  to  unity  of  plan,  both  in 
construction  and  in  the  final  results.  This  di- 
versity of  elements  in  modern  great  construc- 
tions has  become  so  marked  that  it  is  a  matter 
of  much  moment  to  many  civil  engineers 
whether  one  general  contract  should  be  made 
to  co'-'er  all  the  component  parts  of  such  works, 
or  whether  separate  contracts  should  be  ar- 
ranged to  cover  the  different  portions,  each  of 
which  would  be  executed  under  those  condi- 
tions of  specialization  which  have  contributed 
so  effectively  to  excellence  in  all  branches  of 
modern  structural  operations. 

This  broad  question  has  already  been  act- 
ively discussed  by  both  engineers  and  engineer- 
ing contractors.  In  some  prominent  engineer- 
ing circles,  the  consensus  of  opinion  as  ex- 
pressed has  been  largely  in  favor  of  separate 
contracts,  and  yet  there  may  be  conditions 
under  which  that  judgment,  even  whan  as- 
sumed to  be  mainly  correct,  may  be  wisely 
modified.  The  main  difficulty  arising  in  con- 
nection with  general  contracts  covering  a  num- 
ber of  classes  of  special  work  is  due  to  the 
fact  that  one  contractor  seldom  has  had  exper- 
ience in  more  than  one  line  of  operations  or 
in  one  given  line  and  those  lines  closely  affil- 
iated with  it.  Furthermore,  one  contractor 
usually  does  not  possess  the  requisite  plant  for 
different  classes  of  structural  operations. 
When,  therefore,  he  is  obliged  to  tender  for  a 
general  contract,  he  finds  himself  compelled  to 
seek  prices  from  others  for  the  materials  and 
the  labor  which  be  Is  unable  to  furnish  or  per- 


form. As  there  are  ordinarily  a  number  of  gen- 
eral bidders  in  the  field  who  must  secure  the 
same  set  of  prices,  competition  becomes  some- 
what demoralized.  The  general  contractor  is 
uncertain  as  to  the  reliability  of  his  prices,  ex- 
cepting those  based  on  his  own  material  and 
labor.  He  frequently  is  unable  to  secure  from 
sub-contractors  figures  to  which  they  can  be 
held,  and  he  is  never  certain  whether  he  may 
not  ultimately  have  to  pay  more  than  he  con- 
templates, or  whether  he  may  not  be  able,  by  a 
fortunate  turn  of  the  market  or  for  some  o^her 
reason,  to  secure  lower  prices  than  those 
named.  Under  such  conditions,  it  may,  on  the 
one  hand,  be  a  legitimate  business  risk  to  use 
lower  prices  than  those  furnished,  or,  on  the 
other  hand,  it  may  be  necessary  to  guard 
against  prospective  adverse  market  develop- 
ments by  increasing  the  prices  quoted  by  sub- 
contractors. 

A  comprehensive  view  of  these  circumstan- 
ces indicates  that  in  either  event  they  are  not 
such  as  favor  economy  in  construction.  In  the 
one  case,  the  contract  price  may  include  an 
unreasonably  large  profit,  or,  in  the  other,  the 
margin  may  be  insufficient,  tempting  the  con- 
tractor to  make  exertions  to^  save  himself  from 
loss.  Neither  result  would  contribute  to  the 
excellence  of  the  work  nor  to  the  peace  of  the 
supervising  engineering  organization. 

These  are  considerations  which  have  a  most 
important  bearing  on  the  administration  of  con- 
tracts for  great  engineering  works  and  which 
are  many  times  insufficiently  recognized.  It 
seems  plausible  to  the  owner,  whether  private 
or  public,  to  execute  a  general  contract  for  the 
entire  work,  thus  dealing  with  one  party  only 
and  apparently  avoiding  what  may  seem  like 
petty  details  connected  with  different  portions 
of  the  project.  This  trend  of  opinion  is  fre- 
quently encouraged  by  the  engineer,  under  the 
same  view  of  the  case.  As  a  matter  of  fact, 
however,  it  is  rare  that  the  engineering  super- 
vision is  relieved  by  such  a  procedure;  indeed, 
there  is  little  or  no  reason  why  it  should  be. 
The  duty  of  the  engineering  organization  is 
to  see  that  every  portion  of  the  work  is  con- 
structed and  put  in  place  with  the  degree  of 
excellence  required  by  the  contract  and  specifi- 
cations. It  really  makes  no  difference  with  the 
engineering  supervision  whether  the  separate 
sub-contractors  are  recognized  in  the  general 
contract  or  not;  the  work  of  each  must  l)e 
carefully  scrutinized  and  each  must  be  dealt 
with  in  actual  construction  to  all  intents  ann 
purposes  as  if  he  were  formally  recognized  in 
the  general  contract,  although  the  general  con- 
tractor only  be  held  directly  responsible.  It  is 
a  matter  of  serious  doubt,  therefore,  whether 
the  amount  of  trouble  attending  the  execution 
of  the  contract  is  reduced  to  any  extent  below 
that  which  would  be  entailed  by  a  number  of 
separate  contracts.  It  may  be  argued  that  ex- 
perience has  shown  the  difficulty  of  securing 
schedule  completion  of  different,  separately 
contracted  portions  of  a  large  work  and  that 
serious  friction  and  even  lawsuits  may  result 
when  that  is  not  accomplished.  While  there 
may  be  some  slight  basis  for  such  observa- 
tions, the  difficulties  mentioned  may  be  re- 
duced to  small  dimensions  by  tact  and  good 
management.  As  a  matter  of  fact,  schedule 
completion  of  work  is  just  as  necessary  under 
one  general  contract  as  under  a  number  of  sep- 
arate contracts,  and  practically  the  same  good 
management  and  tact  are  required  in  both 
cases.  It  is  a  question  whether  the  owner  does 
not  eventually  have  about  as  much  trouble  in 
the  one  case  as  in  the  other. 

Again,  wherever  sub-letting  by  a  general 
contractor  occurs,  it  is  not  infrequent  that  he 
realizes  large  profits  on  his  sub-contracts  that 
would  have  been  saved  to  the  owner  had  tend- 


ers been  made  for  separate  portions  of  the 
work.  This  is  particularly  true  of  large  public 
works,  one  of  which  now  in  progress  is  a  most 
marked  instance  of  this  kind. 

Under  certain  circumstances  there  may  be 
material  modifications  of  the  conditions  out- 
lined above,  although  such  exceptions  are  prob- 
ably more  likely  to  exist  in  the  future  than  in 
the  present.  General  contracting  firms  or  con- 
tracting syndicates  for  large  and  special  pro- 
jects are  intended  to  include  organizations  and 
plants  adapted  to  the  supplying  of  all  material 
and  the  performance  of  all  labor  required  un- 
der a  general  contract.  In  such  cases  there  is 
obviously  no  lost  motion,  nor  channels  for 
diversion  of  profits  to  those  who  do  not  per- 
form the  work.  As  a  business  proposition  it 
would  seem  to  be  most  judicious,  and,  in  the 
long  run.  most  satisfactory  to  both  parties  to 
award  a  contract  to  those  who  are  to  execute 
it;  and  it  is  believed  that  public  corporations  or 
municipalities  will  in  the  end  find  that  proced- 
ure to  lead  to  both  the  highest  degree  of  econ- 
omy and  to  the  greatest  excellence. 

Elsewhere  in  this  issue  is  printed  a  valuable 
discussion  on  this  subject  recently  presented 
to  the  American  Society  of  Civil  Engineers. 


State  Supervision  of  Sewerage  Work  seems 
to  be  feared  by  many  engineers  in  Ohio,  who 
believe  they  see  a  menace  to  the  satisfactory 
design  of  sewer  systems  in  a  bill  now  before 
the  legislature  requiring  that  a  copy  of  the 
plan  for  any  sewer  "with  a  certified  copy  of 
the  ordinance  of  the  Council  approving  and 
adopting  such  plan  shall  be  forwarded  to  the 
State  Board  of  Health,  and  the  said  ordinance 
shall  not  be  valid  until  approved  by  the  said 
State  Board  of  Health."  Such  legislation  ought 
to  be  prevented.  The  State  Board  of  Health 'is 
very  properly  given  the  right  of  veto  In  all 
matters  relating  to  sewage  disposal,  not  only 
on  sanitary  grounds  but  also  because  the  con- 
trol of  methods  of  disposal  by  a  State  Board 
tends  to  prevent  the  injury  of  several  communi- 
ties by  the  improper  disposal  of  the  sewage  of 
a  single  town.  But  the  control  of  the  sewer 
network  by  such  a  board  can  have  no  useful 
result  and  will  simply  wrap  red  tape  around 
purely  engineering  matters,  thereby  causing 
delay  and  tending  to  produce  friction  between 
officials  whose  work  should  be  carried  on  har- 
moniously. 


American  Appreciation  of  American  Anthi-a- 
cite  is  an  ancient  subject  for  British  jokes, 
and  the  English  engineer  is  always  ready  to 
assert  that  Americans  are  sure,  when  the  last 
trump  is  blown  and  the  universe  perishes  in 
fire,  that  a  little  unconsumed  remnant  will  sur- 
vive which  analysis  will  show  to  be  Pennsyl- 
vania anthracite.  Mr.  Charles  H.  Haswell,  the 
veteran  engineer  still  practicing  his  profession 
although  ninety-four  years  old,  has  recently  ex- 
plained what  may  have  been  the  first  enuncia- 
tion cf  this  quip.  When  he  was  a  boy  some 
alleged  coal  was  mined  in  Rhode  Island  by  a 
company  organized  for  the  purpose,  and  samples 
distributed  to  well-known  New  Yorkers  for  test. 
One  of  them.  Martin  S.  Wilkins.  gave  his  opin- 
ion as  follows:  "I  am  willing  to  certify  that, 
under  favorable  circumstances,  this  coal  is  cap- 
able of  ignition;  and  I  am  willing  further  to 
certify  that,  if  Rhode  Island  is  underlaid  with 
such  coal,  at  the  general  conflagration  which 
our  ministers  predict,  it  will  be  the  last  place 
to  burn."  This  Rhode  Island  coal,  it  may  be 
said,  has  been  the  cause  of  the  loss  of  much 
money,  and  the  same  is  true  of  the  coal  in  the 
part  of  the  Blackstone  valley  in  Massachusetts, 
where,  in  one  place  at  least,  a  large  sum  was 
spent  to  open  a  colliery  furnishing  material 
which  would  bum  only  under  a  blowpipe. 
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The  Weston  Aqueduct  of  the  Metropolitan  Water- 
Works,  Boston — n. 

By  Alfred  D.  Flinn,  Engineer.  Designing  and  Drafting 
Department. 


Headworks. — The  headworks  of  the  aqueduct 
might  have  been  designed  somewhat  differently 
if  the  plans  for  them  had  been  drawn  before 
the  construction  of  the  Sudbury  Dam,  but  this 
dam  was  begun  in  1893  and  completed  in  1898. 
The  middle  part  of  the  dam,  for  a  length  of 
300  feet,  is  of  solid  masonry,  built  on  the  ledge 
rock,  and  serves  as  a  waste  weir  for  the  dis- 
charge of  surplus  water  from  the  reservoir. 
Its  cross-section  was  outlined  in  The  Engineer- 
ing Record  of  November  4,  1893.  At  one  end 
of  this  masonry  portion  of  the  dam,  adjoining 
the  earth  embankment,  a  gate  chamber  was 
formed  on  the  up-stream  face  and  three  48-inch 
cast  iron  pipes  laid  through  the  bottom  of  the 
dam,  in  the  masonry,  to  a  55-foot  diameter  cir- 
cular basin  just  below  the  toe  of  the  dam  and 
in  the  spillway  through  which  the  water  flows 
to  the  brook.  The  pipes  ended  in  three  quarter 
curves  which  turned  up  through  the  bottom  of 
this  basin  so  as  to  discharge  the  water  ver- 
tically. Of  course  the  purpose  in  turning  the 
discharge  upwards  and  allowing  the  water  to 
fall  back  into  the  masonry  basin  was  to  dissi- 
pate the  force  due  to  the  great  head  and  thus 
prevent  erosion  of  the  brook  channel.  Inci- 
dentally the  large  jets  which  issued,  if  the  gates 
were  opened  to  any  considerable  extent,  formed 
an  imposing  fountain.  From  the  basin  all  water 
coming  through  the  pipes,  as  well  as  all  that 
spills  over  the  top  of  the  dam,  flows  away  in 
the  old  brook  channel  to  Framingham  Reservoir 
No.  3,  and  thence  through  pipes  or  channels  to 
the  Sudbury  Aqueduct,  which  conveys  it  to  the 
Chestnut  Hill  distributing  reservoir  in  Boston. 

The  head  chamber,  at  which  the  10-foot  diam- 
eter masonry  portion  of  the  Weston  Aqueduct 
begins,  is  located  on  the  hillside  near  the  north- 
erly end  of  the  dam,  with  its  invert  25  feet 
above  the  bottom  of  the  brook  channel.  The 
old  masonry  is  being  removed  from  around  the 
ends  of  the  48-inch  pipes,  and  the  quarter 
curves  will  be  taken  off.  Connections  will  be 
made  by  means  of  increaser  castings  and  the 
pipe  lines  continued  as  three  60-inch  lines  to 
the  head  chamber.  At  a  convenient  place 
four  24-inch  side  outlets  are  provided  on  each 
of  two  of  the  60-inch  lines,  through  which  water 
may  be  discharged  at  will  into  the  brook  chan- 
nel to  flow  to  the  reservoirs  below  and  thus 
supply  the  Sudbury  Aqueduct.  Each  24-inch 
outlet  is  controlled  by  a  24-inch  valve,  and 
beyond  the  valves  the  pipes  are  increased  in 
diameter,  at  the  rate  of  one  inch  per  10.6  inches 
of  length,  to  a  diameter  of  48  inches  at  the 
ends.  The  pipes  are  thus  flared  in  order  to 
reduce  the  velocity  of  the  water  at  the  points 
of  discharge  so  that  it  will  not  do  damage  and 
at  the  same  time  to  take  advantage  of  the  Ven- 
turi  principle  to  increase  the  discharging  ca- 
pacity of  the  pipes. 

These  eight  outlet  pipes  end  in  a  concrete 
outlet  chamber,  one  side  of  which  is  parallel 
to  the  60-inch  pipe  lines  and  the  other  coinci- 
dent with  the  northerly  side  wall  of  the  brook 
channel,  the  angular  difference  of  about  51.5 
degrees  between  the  directions  of  the  pipe  lines 
and  the  channel  being  overcome  in  the  cham- 
ber, as  shown  in  the  diagram.  The  outlet 
chamber*  is  roofed  with  concrete  18  inches 
thick  reinforced  with  H^-lnch  round  steel  rods 
having  8-inch  square  steel  washers  on  their 
ends,  and  is  covered  with  earth.  A  partition 
wall  divides  the  chamber  so  that  water 
from  four  pipes  flows  each  side.  Each  half  is 
divided  Into  a  low  level  and  a  high  level  part 
by  a  round  crested  concrete  weir  with  the  cen- 
ter of  its  crest  8  feet  from  the  end  of  the  pipe 


at  one  side  of  the  chamber  and  27  feet  at  the 
other  side.  The  crest  is  3  feet  above  the  bot- 
toms of  the  pipes.  The  purpose  of  the  weir  is 
to  cause  the  water  to  completely  fill  the  large 
ends  of  the  pipes  and  to  further  check  the 
force  of  the  jets.  The  floor  of  the  lower  part 
of  the  chamber  is  5  feet  below  the  bottom  of 
the  brook  channel.  The  water  will  issue 
through  four  arches  of  10-foot  span  into  a 
depressed  rectangular  basin  12x46  feet,  formed 
in  the  bottom  of  the  channel,  and  overflow  into 
the  channel.  The  soflits  of  the  arches  at  the 
crowns  are  4  inches  below  the  level  of  the  bot- 
tom of  the  channel,  so  that  the  openings  will 
always  be  sealed  by  the  water  standing  in  the 
depressed  basin,  or  sump.  The  space  above 
the    weir    is     drained     by    two    6-inch     pipes, 


inch  side  outlets  and  in  one  of  the  two  which 
have  there  are  two  60-inch  Venturi  meters  made 
by  the  Builders'  Iron  Foundry,  of  Providence, 
R.  1.  A  small  building  will  be  erected  near  the 
meters,  for  the  registers.  These  registers  are 
fitted  with  the  new  chart  recorders,  attach- 
ments designed  to  register  the  rate  of  flow  on 
a  band  of  slowly  traveling  paper  which  is  ruled 
to  indicate  millions  of  gallons  per  day.  A  roll 
of  paper  will  last  a  month,  and  the  record  may 
be  torn  off  daily  or  at  such  intervals  as  may 
be  desired.  The  paper  is  3%  inches  wide,  and 
a  24-hour  record  is  8  inches  long.  Figures 
printed  along  the  bottom  of  the  chart  indicate 
the  hours  of  the  day.  The  meter  tubes  are  32 
feet  714  inches  long  and  consist  of  five  pieces 
each,  with  bell  and  spigot  joints,  excepting  the 
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without  valves,  laid  through  the  weir  so 
that  at  times  when  no  water  is  flowing 
through  the  large  outlet  pipes  they  will  be 
empty  and  can  be  entered  as  far  as  the  24-inch 
valves  without  shutting  down  the  60-inch  mains. 
During  any  considerable  flow  from  the  large 
pipes,  however,  the  quantity  passing  through 
the  6-inch  pipes  will  not  be  sufficient  to  have 
any  material  effect. 

The  brook  channel  is  to  be  relocated,  paved 
and  walled  from  the  dam  to  a  point  about  20 
feet  downstream  from  the  outlet  chamber,  and 
for  the  remaining  1,600  feet  to  Reservoir  No.  3 
is  to  be  rectified  and  improved  to  such  extent 
as  may  be  necessary.  The  old  circular  masonry 
basin  is  to  be  done  away  with,  since  there  is 
no  longer  any  need  for  It. 

In  the   60-inch   pipe  line  which   has   no   24- 


two  flanged  joints  at  the  throat.  The  diam- 
eter of  the  throat  is  38  inches.  By  the  usual 
method  of  rating,  on  the  basis  of  36  feet  throat 
velocity,  the  maximum  capacity  of  these  meters 
is  185  million  gallons  per  day  each,  which  is 
greater  than  that  of  any  other  meter  in  this 
country.  The  Jersey  City  water-works  have  a 
72-inch  meter  with  31-inch  throat.  There  are 
two  93%-inch  Venturi  meters  in  London,  but 
the  writer  does  not  know  their  throat  diameter. 
There  are  no  valves  in  the  main  pipes  be- 
tween the  Sudbury  Dam  and  the  head  chamber. 
The  flow  from  the  reservoir  into  these  pipes 
and  through  them  to  the  aqueduct  will  be  con- 
trolled by  the  gate-house  on  the  dam.  The 
size  of  the  main  pipes  was  determined  by  bal- 
ancing the  cost  of  pipes  against  the  value  of 
water  stored   in   the   reservoir,   and  they   ^re 
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large  enough  to  draw  considerable  quantities 
at  very  low  stages  of  the  reservoir.  Conse- 
quently at  the  higher  stages  of  the  reservoir 
which  ordinarily  obtain,  the  capacity  of 
the  three  pipes  greatly  exceeds  that  of  the 
aqueduct. 

The  substructure  of  the  head  chamber  is  66 
x27  feet,  but  only  the  central  portion,  31x29 
feet,  is  to  be  covered  by  the  superstructure. 
The  part  of  the  substructure  in  front  of  the 
superstructure  is  an  overflow  well,  beneath 
which  the  three  60-inch  pipes  enter  the  cham- 
ber on  a  rising  grade.  Three  arched  openings 
over ,  the  pipes,  in  the  wall  of  the  chamber 
through  which  they  enter,  give  access  for  the 
water  to  the  overflow  well.  A  round-crested 
concrete  weir  extends  diagonally  nearly  across 
the  well  and  then  bends  and  continues  to  the 
front  wall.  The  crest  is  34  feet  long  and  at 
such  an  elevation  that  a  depth  of  3  feet  over 
it  will  cause  a  head  of  not  over  3  feet  on  the 
Boflit  of  the  aqueduct  arch  just  beyond  the  head 
chamber.  This  provides  for  an  overflow  at  the 
rate  of  about  230  million  gallons  per  day.  Any 
water  which  may  flow  over  the  weir  will  fall 
into  a  channel  which  terminates  in  a  deep  well 
formed    in    the    concrete,    from    which    a    48- 


shall  become  about  150  million  gallons  per  day, 
it  Is  intended  to  use  inclined  screens.  In  the 
row  of  stop-plank  grooves  11  feet  in  front  of 
the  ends  of  the  60-inch  pipes,  a  plank  bulkhead 
6  feet  high  will  be  placed,  and  from  the  top 
of  this  the  supports  for  the  screens  will  slope 
upward  one  foot  in  6  to  within  16  feet  of  the 
back  of  the  chamber.  Such  screens  have  been 
in  use  for  a  number  of  years  at  the  Farm  Pond 
gate-house  of  the  Sudbury  Aqueduct  and  can 
be  cleaned  ordinarily  by  a  push  broom,  with- 
out removing  them,  as  the  water  tends  to  ac- 
cumulate the  leaves,  twigs,  grass  and  other  rub- 
bish at  the  high  water  line  on  the  screens.  If 
at  times  leaves  or  other  things  clog  the  screens, 
or  for  any  reason  it  becomes  necessary  to  re- 
move the  screens,  each  one  can  be  taken  up 
easily,  being  only  37x38  inches  in  size.  The 
screens  are  to  be  made  strong  enough  for  a 
man  to  walk  upon  them,  the  copper  wire  net- 
ting being  supported  by  wooden  ribs  %  inch 
wide  and  2%  inches  deep  spaced  5  inches  apart. 
In  the  underground  extension  of  the  cham- 
ber at  the  rear  of  the  superstructure  a  measur- 
ing weir  is  to  be  installed,  which,  like  the  in- 
clined screens,  will  probably  be  maintained 
until   such   time   as   the   ordinary   flow   in   the 
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inch  pipe  leads  to  one  corner  of  the  outlet 
chamber  at  the  brook.  At  the  outlet  chamber 
the-  overflow  pipe  Increases  at  a  rate  of  one 
inch  per  10.6  inches  to  a  diameter  of  72  inches, 
for  the  purpose  of  reducing  the  velocity  and 
taking  advantage  of  the  Venturi  effect  for  in- 
creasing the  discharge.  If  the  gates  at  the 
dam  are  always  properly  manipulated,  there 
should  never  be  any  use  for  this  overflow,  but 
to  guard  against  ignorance  and  carelessness, 
as  an  extreme  precaution,  and  because  of  the 
importance  of  the  situation,  it  has  been  pro- 
vided. 

The  head  chamber  contains  grooves  for  stop- 
planks  to  make  it  possible  to  enter  any  one  of 
the  60-inch  pipes  while  the  others  are  in  use, 
and  other  grooves  for  vertical  screens  so 
placed  that  the  screens  can  be  arranged  in  re- 
entrant bays  in  order  to  give  a  greater  area 
than  would  be  afforded  by  a  set  of  screens  di- 
rectly across  the  chamber.  The  screen  grooves 
are  iron  castings.  Some  of  them  are  embedded 
in  the  masonry  of  the  walls,  but  those  at  in- 
termediate points  are  combined  to  form  col- 
umns to  support  the  steel  beams  of  the  main 
floor.  For  the  immediate  future,  however, 
until  the  usual  rate  of  flow  In  the  aqueduct 


aqueduct  reaches  150  million  gallons  per  day. 
The  weir  is  intended  to  provide  an  additional 
means  for  measuring  the  water  to  check  or 
supplement  the  Venturi  meters  and  the  current 
meters. 

A  driveway  leads  from  the  main  highway  to 
the  Sudbury  Dam,  and  is  to  be  extended  along 
the  toe  of  the  dam,  up  the  hillside  to  the  head 
chamber.  Where  this  driveway  crosses  the 
brook  channel  a  masonry  arch  bridge  of  30  feet 
span  and  6  feet  rise  is  being  built  to  replace 
an  old  bridge  which  has  been  removed.  The 
bridge  will  be  14  feet  wide  between  railings 
and  built  of  Portland  cement  concrete,  mixed 
1:2:5  in  the  arch  and  1:4:10  in  the  abutments, 
with  facings  and  copings  of  gray  granite.  The 
crown  thickness  is  to  be  18  inches,  and  the 
granite  facing,  excepting  the  headers  an<i  vous- 
soirs,  is  to  be  only  about  12  inches  thick.  The 
waste  channel,  along  the  toe  of  the  masonry 
portion  of  the  Sudbury  Dam,  through  the 
bridge  and  as  far  as  the  downstream  end  of 
the  outlet  chamber,  is  to  be  paved  and  walled 
with  masonry  excepting  where  sound  ledge  is 
exposed.  The  channel  has  a  depth  of  6  feet 
below  the  springing  line  of  the  bridge  arch, 
and  the   passage  through  the  bridge  is  calcu- 


lated to  be  large  enough  to  safely  pass  a  flow 
equivalent  to  a  run-off  of  4  inches  from  the 
watershed  above  the  dam. 

Contractors'  Plant. — On  many  of  the  sections 
of  cut-and-cover  work,  the  contractors'  meth- 
ods and  equipment  have  no  especial  interest, 
being  the  ordinary  hand  operations  with  pick 
and  shovel,  horse  and  cart,  and  very  little  ma- 
chinery. Messrs.  Winston  &  Company,  how- 
ever, have  installed  some  plants  which  are 
innovations  in  this  class  of  work  and  worthy 
of  description.  Crushing,  screening  and  mix- 
ing machinery,  with  the  necessary  engines  and 
boilers,  have  been  assembled  in  a  very  com- 
pact way  near  the  middle  of  a  stretch  of  aque- 
duct and  tracks  laid  to  bring  materials  from 
the  pits  and  carry  concrete  to  the  forms,  mules 
being  employed  to  haul  the  ca,r8.  On  Section  11 
a  7-ten  locomotive  is  also  in  use.  There  are 
three  similar  plants,  on  Sections  8,  11  and  15. 

The  plant  on  Section  11  is  the  largest,  and 
a  description  of  it  will  give  the  essential  fea- 
tures found  in  all.  There  is  a  No.  5  Austin 
stone  crusher  near  the  ground  level  discharg- 
ing into  a  belt-and-bucket  conveyor,  which  el- 
evates the  broken  stone  to  a  rotary  screen  at 
the  top  of  a  tall  wooden  structure.  From  the 
screen  the  stone  passes  by  gravity  into  storage 
bins,  and  the  rejected  large  pieces  are  returned 
to  the  crusher.  Near  the  top  of  the  structure, 
also,  are  some  large,  inclined,  stationary 
screens  for  sand  and  gravel  which  likewise  dis- 
charge into  suitable  storage  bins  and  send  the 
rejected  stones  to  the  crusher.  The  bins  are 
at  a  suflicient  elevation  to  discharge  by  gravity 
into  cars  or  carts  beneath  or  onto  an  elevated 
measuring  platform.  To  reach  the  bins  above 
the  measuring  platform,  however,  the  sand  and 
gravel  have  to  be  elevated  by  the  conveyor. 
A  large  mast  and  boom  derrick  fitted  with  a 
bull  wheel  has  been  set  up  conveniently  near 
a  corner  of  the  structure  where  it  can  reach 
the  skips  of  gravel,  stone  and  cement  brought 
on  the  cars  and  deliver  them  to  the  crusher,  the 
screens  or  the  measuring  platform,  as  desired. 
There  is  a  small  platform  attached  to  the  mast 
about  six  feet  above  its  base,  where  the  opera- 
tor stands  who  controls  all  the  movements  of 
the  derrick.  In  the  middle  of  the  measuring 
platform  is  a  large,  conical,  steel  measuring 
hopper  with  a  dropping  bottom  controlled  by 
a  latch,  and  with  its  top  flush  with  the  surface 
of  the  platform.  The  hopper  empties  into  a 
cubical  concrete  mixer  immediately  below  it, 
and  the  mixer  in  turn  can  be  dumped  into  cars 
or  carts  which  pass  beneath.  Three  men  are 
employed  on  the  measuring  platform,  and  there 
is  an  inspector  here,  and  one  man  takes  care  of 
the  mixer.  Several  charges  of  cement  in  bags 
are  kept  on  the  platform  during  the  day.  The 
stone  for  concrete  is  measured  In  the  hopper, 
into  which  it  is  discharged  directly  from  the 
storage  bins  by  gravity,  through  a  chute.  The 
proper  number  of  bags  of  cement  is  emptied 
on  to  the  stone  and  spread  over  it.  The  sand 
is  drawn  from  the  bin  into  a  measuring  box, 
hung  on  trunnions,  which,  when  fllled,  is  tipped 
so  as  to  dump  its  contents  into  the  hopper. 
The  sand  is  spread  over  the  cement  with 
shovels,  and  then  the  charge  is  let  into  the 
mixer.  It  has  been  found  that  spreading  the 
sand  promptly  on  top  of  the  cement  saves  con- 
siderable loss  of  cement,  especially  in  windy 
days.  The  water  is  measured  in  a  small  cyl- 
indrical steel  tank,  fitted  with  a  gage  glass,  and 
admitted  to  the  concrete  mixer  through  its  per- 
forated hollow  shaft,  gradually  from  the  be- 
ginning of  the  mixing.  This  water  tank  is  be- 
neath the  measuring  platform.  The  mixer  is 
revolved  from  25  to  35  times,  and  each  batch 
contains  about  32  to  34  cubic  feet  of  concrete. 
The  capacity  of  the  concrete  cars  is  44  cubic 
feet.     The.  capacity  of  the  plant  is  estimated 
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to  be  aboHl  200  cubic  yards  of  concrete  per 
day,  but  so  far  the  conditions  of  the  work  have 
never  been  such  as  to  realize  this  output.  An 
80-horse-power  return-tubular  boiler,  which  is 
fired  mostly  with  wood,  supplies  steam  for  the 
three  engines,  one  for  the  derrick,  one  to  re- 
volve the  concrete  mixer  and  the  third,  of  25- 
horse-power,  to  operate  the  main  part  of  the 
plant. 

In  constructing  aqueduct  by  this  method,  as 
used  on  Section  11,  the  side  embankments  are 
first  built  up  and  the  cuts  made  so  that  the 
place  for  the  construction  railroad  can  be 
gratled  and  the  rails  laid  very  close  to  the 
edge  of  the  trench.  The  cars  are  used  also  for 
moving  the  excavated  materials.  The  track  is 
laid  at  about  the  level  of  the  springing  line  of 
the  arch,  and  when  a  piece  of  trench  or  em- 
bankment is  ready  for  concrete,  dumping  plat- 
forms are  placed  at  frequent  intervals  to  re- 
ceive the  concrete  from  the  cars.  For  the  In- 
vert the  concrete  is  shoveled  into  chutes  which 
deliver  it  by  gravity  to  the  bottom  of  the 
trench,  where  it  is  spread  by  shovels  and 
brought  to  proper  form  by  the  aid  of  guides  and 
screed  boards.  After  the  invert  has  set,  the 
for;iis  for  the  side  walls  are  placed  in  position 
and  the  concrete  deposited  In  them  from 
wheelbarrows  loaded  at  the  dumping  plat- 
forms. For  this  operation,  foot  boards  are  laid 
across  and  along  the  aqueduct  in  circuits  from 
each  dumping  platform  so  that  the  men  always 
go  forward  and  do  not  have  to  return  or  get  in 
one  another's  way.  Having  constructed  a  suf- 
ficient stretch  of  side  walls  to  keep  well  ahead 
of  the  bricklayers,  who  place  the  brick  lining 
in  the  Invert  and  sides,  the  concrete  gangs  set 
the  arch  centers  and  forms,  where  the  brick 
lining  has  been  completed,  and  build  the  arch. 

On  Section  8  twelve  men  at  the  trench  have 
placed  as  much  as  130  cubic  yards  of  concrete 
in  the  invert  in  one  day,  and  the  same  gang 
has  built  100  linear  feet  of  arch,  which  re- 
quires 100  cubic  yards  of  concrete,  in  a  day. 
Much  difficulty  is  experienced  in  screening 
sand   in  damp   weather   because  the  sand   ad- 


aqueduct  were  shown  and  described  in 
the  article  of  May  4,  1901.  Other  de- 
tails of  the  pipes  and  chambers  are  shown 
in  the  accompanying  illustrations.  At  the  cross- 
ing of  the  Sudbury  River,  the  pipe  will  be  given 
the  form  of  an  arch  with  a  span  of  80  feet  and 
a  rise  of  5.5  feet  between  substantial,  granite- 
faced,  concrete  masonry  abutments.  The  ver- 
tical reversed  curves  adjoining  the  arch  are  to 
be  imbedded  in  the  concrete  of  the  abutments 
and  have  6x6-inch  steel  angles  riveted  to  them 


pounds,  and  an  elastic  limit  of  not  less  than 
30,000  pounds  per  square  inch;  an  elongation 
of  not  less  than  25  per  cent,  in  8  inches,  and  a 
reduction  of  area  of  not  less  than  50  per  cent. 
The  Central  Iron  and  Steel  Co.,  of  Harrisburg, 
Pa.,  is  rolling  the  plates  and  the  Pittsburgh 
Testing  Laboratory  is  inspecting  them.  The 
plates  average  about  91  by  290  inches  in  size, 
and  the  7/16-inch  plates  weigh  about  3,500 
pounds  each.  The  plates  are  shipped  from  the 
mill  on  covered  flat  cars,  teamed  to  the  shop. 
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circumferentially  and  longitudinally  to  anchor 
them  the  more  securely.  All  seams  in  the  arch 
are  to  be  double  riveted  and  all  rivet  holes 
drilled.  A  light  wooden  foot  bridge  with  iron 
pipe  railings  Is  to  be  attached  to  the  top  of  the 
arch  by  means  of  short  pieces  of  steel  angle. 
A  similar  arch  of  about  164  feet  span  and  11.5 
feet  rise,  in  a  pipe  line  of  very  nearly  the  same 
diameter,  was  built  across  the  Arc  River,  in 
France,  in  1897,  and  is  described  and  illustrat- 
ed in  "Le  Genie  Civil"  for  June  23,  1900. 
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heres  to  the  wires  and  tends  to  clog  the 
screens.  Sand  for  the  brick  work  is  re- 
screened  by  hand  through  finer  screens. 

On  Section  15,  which  includes  rock  tunnel 
number  5  and  a  great  deal  of  rock  excavation 
In  trench,  an  air  compressor  plant  was  estab- 
lisbed  at  the  east  end  of  the  tunnel  and  the 
concrete  plant  erected  near  by. 

Steel  Siphon  Pipes. — The  four  siphon 
chambers  which  form  the  connecting  links 
between    the    steel    pipes    and    the    masonry 


The  7%-foot  steel  pipes  for  the  siphons  are 
being  made  in  30-foot  lengths  of  four  plates 
each,  excepting  for  some  curves,  in  alternate 
large  and  small  courses.  The  plates  are  7/16 
inch  thick,  excepting  for  the  arch  of  pipe  which 
is  to  span  the  Sudbury  River,  in  which  they 
are  %  inch  thick.  All  plates  are  basic  open 
hearth  steel  containing  not  over  .5  per  cent, 
manganese,  and  .05  per  cent,  phosphorus,  sul- 
phur and  silicon;  having  a  tensile  strength  of 
not   less    than    52,000    nor    more   than    62,000 


unloaded  under  cover,  and  kept  under  cover 
until  the  pipe  Is  ready  for  testing.  All  rivets 
are  1-inch  Victor  rivets,  with  conical  heads, 
made  by  the  Champion  Rivet  Co.,  of  Cleveland, 
Ohio. 

In  the  shed  where  the  plates  are  unloaded, 
they  are  first  prick-punched,  then  beveled  and 
then  heated  for  scarfing.  The  prick-punching 
for  the  rivet  holes  is  done  from  steel  plate  tem- 
plates. The  edges  on  both  sides  and  ends  are 
beveled  by  means  of  a  rotary  beveling  machine 
made  by  the  Lenox  Machine  Co.,  of  Marshall- 
town,  Iowa,  which  at  one  operation  for  each 
edge,  whether  it  is  the  straight  edge  of  a  regu- 
lar piece  or  the  curved  edge  of  a  special,  re- 
moves a  sufficient  strip  of  metal  to  make  the 
distance  from  the  rivet  holes  to  the  edge  uni- 
form and  bevels  the  edge  to  about  60  degrees. 
The  two  corners  to  be  hammered  down  thin  tor 
the  lap  are  heated  simultaneously  in  two  small 
forges,  and  then  the  plate  is  passed  immediate- 
ly into  the  adjoining  shop  to  the  blacksmiths. 
After  being  scarfed,  the  plates  are  punched  and 
rolled  and  then  passed  to  the  riveting  shop, 
where  they  are  assembled  into  30-foot  sections 
of  pipe  of  four  plates  each,  except  in  the  case 
of  specials  for  curves.  Hydraulic  riveting  ma- 
chines with  vertical  jaws  are  used  capable  of 
exerting  a  pressure  of  about  80  tons  on  each 
rivet.  There  is  a  man  to  operate  the  riveter 
and  a  boy  to  heat  rivets  outside  the  pipe  as  it 
is  being  assembled,  and  a  man  and  a  I'ivet  boy 
inside  the  pipe.  The  boy  outside  throws  heated 
rivets  into  a  box  sunk  in  the  floor  beneath  and 
extending  outside  of  the  pipe,  and  the  boy  in- 
side, standing  on  the  floor,  takes  the  rivets 
from  the  box  and  passes  them  to  the  man,  who 
inserts  them  into  the  rivet  holes  from  the  in- 
side. The  plates  are  cut  so  correctly  to  dimen- 
sions and  the  punching  is  so  accurately  done 
that  the  holes  usually  match  perfectly  and  very 
little  reaming  is  necessary. 

All  calking  is  done  with  pneumatic  tools. 
After  calking  and  inspection,  the  pipes  are 
rolled  to  the  testing  stand  and  subjected  to  a 
water  pressure  of  75  pounds  per  square  inch. 
Trolley  tracks  supported  by  a  timber  frame,  on 
each  side  of  the  t^^ting  stand,  carr7  two  sets 
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of  testing  heads,  so  that  one  pipe  may  be  filling 
while  another  is  being  tested.  The  water  is 
pumped  and  alter  being  used  drains  back  to 
the  pump  well  to  be  pumped  over  again.  The 
test  heads  are  %-inch  dished  and  flanged  plates 
in  one  piece,  provided  with  manholes  and  pump 
and  gage  connections.  They  are  held  In  place 
in  the  pipe  by  pins  and  bolts  through  the  flange 
and   the  rivet  holes  in  the   ends   of  the   pipe. 


Blv^OfrKjU  Cfiamber 


ning  on  a  track  laid  along  the  bottom  of  the 
trench.  A  hoisting  engine  and  an  air  com- 
pressor were  located  at  the  bottom  of  the  val- 
ley. The  pipe  on  the  car  was  hauled  into  po- 
sition by  the  hoisting  engine  and  a  wire  cable 
working  through  a  pulley  at  the  top  of  the  in- 
cline. Jacks  were  used  to  elevate  the  downhill 
end  of  the  pipe  so  as  to  bring  the  rivet  holes 
at  top  to  correspond   with   those   of  the   pipe 
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SuDBUBT  River  Pipe  Abch  Bridge. 


They  are  made  tight  by  calking  inside  with 
oakum.  Similar  heads  are  to  be  used  for  test- 
ing portions  of  the  pipe  lines  after  they  shall 
have  been  laid. 

From  the  testing  stand  the  pipes  are  rolled 
to  the  dipping  tower  and  immersed  vertically 
in  a  bath  of  Mineral  Rubber  pipe  coating  man- 
ufactured by  the  Commercial  Asphalt  Co.,  of 
New  York.  The  bath  is  heated  to  a  tempera- 
ture of  500  to  550  degrees  Fahrenheit,  as  de- 
termined by  a  pyrometer  inserted  at  the  top  of 
the  tank.  The  pipes  are  not  previously  heated, 
but  are  left  in  the  dip  twenty  minutes  or  more 
so  as  to  attain  the  temperature  of  the  bath.  Im- 
mersing a  cold  pipe  drops  the  temperature  of 
the  bath  only  about  30  degrees.  A  very  satis- 
factory coating  is  being  obtained,  which  is  es- 
pecially smooth  on  the  inside  of  the  pipe.  It  is 
about  1/32  to  3/64  of  an  inch  thick  and  adheres 
tenaciously  to  the  steel.  The  dipping  tank  is 
shown  in  one  of  the  illustrations  with  sufflcient 
clearness  to  need  no  explanation.  Heat  is  ap- 
plied to  the  full  height  of  the  dipping  tank 
through  the  core,  or  inner  cylinder,  and,  in  ad- 
dition, to  about  half  its  height  through  the 
jacket,  or  outer  cylinder.  The  jacket  was  not 
provided  at  first,  but  was  added  because  it  was 
found  difficult  to  maintain  the  proper  tempera- 
ture at  the  bottom  of  the  bath.  The  tank  is 
covered  with  asbestos,  as  shown,  and  enclosed 
in  a  wooden  tower  about  35  feet  square  at  the 
base  and  80  feet  high.  A  hand  traveling  crane 
in  the  top  of  the  tower  lifts  the  pipes  from  a 
horizontal  position  on  the  floor,  lowers  them 
into  the  tank  and  holds  them  there.  A  pneu- 
matic cylinder  attached  to  the  side  of  the  tower 
about  20  feet  above  the  ground  is  used  to  trip 
the  bottoms  of  the  pipes  when  they  are  being 
lowered  from  the  tank  and  aid  in  placing  them 
in  a  horizontal  position  on  the  skids.  Petro- 
leum gas  made  on  the  premises  is  used  for 
heating  the  dipping  tank  and  in  the  rivet  and 
scarfing  forges. 

The  finished  pipes  are  carried  from  the  shop 
to  the  railroad  on  high,  flat  wagons  and  loaded 
on  to  flat  cars  provided  with  bolsters.  At  the 
railroad  destination  the  pipes  are  placed  on 
special  wagons  and  hauled  to  the  trench.  These 
wagons  measure  20  feet  from  center  to  center 
of  axles,  and  have  6-inch  tires  and  heavy  run- 
ning gear  supporting  four  pieces  of  7x8-inch 
spruce,  which  form  the  bed.  and  on  which  there 
are  bolsters  and  triangular  blocks  covered  with 
split  rubber-lined  hose,  rubber  side  out.  The 
top  of  the  wagon  is  nearly  on  a  level  with  the 
top  of  a  flat  car,  but  the  front  is  a  few  inches 
higher  than  the  back.  Six  horses  are  hitched 
to  the  wagon. 

On  Section  9,  the  greater  part  of  which  is  on 
the  steep  grades  of  the  hillsides  of  the  narrow 
valley,  the  pipes  were  unloaded  at  the  trench 
on  to  a  wooden  incline,  the  higher  end  of  which 
was  at  the  level  of  the  top  of  the  wagon,  and 
rolled  down  on  to  a  small  steel-framed  car  run- 


previously  laid  and  permit  a  bolt  or  two  to  be 
inserted,  and  then  the  car  was  withdrawn  and 
the  pipe  lowered,  with  the  jacks,  until  the 
joint  was  brought  to  a  fit  all  around.  The  same 
method  is  being  used  on  Section  7.  The  car 
frame  is  provided  with  rollers,  upon  which  the 
pipe  lies  and  which  permit  it  to  be  revolved  so 
as  to  adjust  the  rivet  holes.  Field  riveting  is 
done  by  means  of  a  heavy  pneumatic  riveting 
machine  inside  the  pipe,  mounted  at  the  inter- 
section of  vertical  and  horizontal  extension 
braces    which    are    attached    to    a    plate    and 
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Sectional  Elevation. 
Dipping  Tank  for  Stew,  Pipbs. 

screwed  out  to  bear  firmly  against  the  pipe. 
The  holding-on  is  done  with  a  pneumatic  cylin- 
der mounted  in  a  stiff  steel  frame,  which  is 
connected  into  two  chains  that  encircle  the 
pipe.  The  chains  are  supported,  so  that  they 
do  not  touch  the  pipe,  by  rubber-bound  iron 
wheels,  about  8  inches  in  diameter,  the  axles 
of  which  pass  through  the  chain.  The  field 
joints  and  places  abraded  by  transportation 
and    other  operations    are  promptly    covered 


with  Ollsonite  paint,  made  by  the  Commercial 
Asphalt  Company. 

Mr.  Frederic  P.  Stearns,  M.  Am.  Soc.  C.  B.,  is 
Chief  Engineer  of  the  Metropolitan  Water  and 
Sewerage  Board,  and  Mr.  Horace  Ropes  is  En- 
gineer of  the  Weston  Aqueduct  Department. 
Messrs.  Dan.  B.  Clark,  Frank  B.  WInsor, 
Marshall  Nevers  and  George  W.  Booth  are  di- 
vision engineers. 


Single-Phase  Alternating-Current  Electric  Rail- 
way Operation. 


The  interurban  electric  railway,  which  the 
Washington,  Baltimore  &  Annapolis  Railway 
Company  is  to  operate  at  high  speeds  with  a 
single-phase  alternating  current  equipment 
throughout,  from  generating  station  to  driving 
axle,  was  described  at  some  length  in  The 
Engineering  Record  of  September  20.  At  that 
time  no  details  were  at  hand  as  to  the  charac- 
ter and  construction  of  the  motor  to  be  used 
nor  any  extended  account  of  the  method  of  its 
control.  Since  then,  however,  a  paper  on  the 
subject  has  been  presented  to  the  American  In- 
stitute of  Electrical  Engineers  by  Mr.  B.  G. 
Lamme,  under  whose  supervision  the  system 
has  been  developed  and  tested  for  several  years 
by  the  Westinghouse  Electric  &  Manufactur- 
ing Company,  and  from  this  the  following  ad- 
ditional information  has  been  obtained: 

The  type  of  motor  to  be  used  is  similar  in 
general  construction  to  a  direct-current  series 
"motor,  but  with  its  magnetic  circuit  laminated 
throughout  and  with  such  proportions  that  it 
can  successfully  commutate  alternating  cur- 
rent. The  problem  was  to  provide  a  single- 
phase  motor  having  the  variable  speed  charac- 
teristic of  a  direct-current  series  motor,  such 
as  is  now  in  use  for  electric  traction,  the  limi- 
tation to  a  single  phase  making  more  than  one 
trolley  line  unnecessary.  For  the  regulation  of 
voltage,  instead  of  the  direct-current  rheostatic 
series-parallel  controller,  an  induction  regula- 
tor, resembling  an  induction  motor  in  general 
appearance  and  construction,  is  employed.  This 
acts  as  a  transformer,  the  secondary  winding, 
which  is  placed  on  the  stator,  being  connected 
to  the  motors  and  the  voltage  in  the  secondary, 
and  consequently  that  supplied  at  the  motors, 
being  varied  by  shifting  the  angular  position 
of  the  secondary  in  relation  to  the  primary  or 
rotor. 

Single-phase  alternating  current  will  be  sup- 
plied to  the  car  at  a  frequency  of  16%  cycles 
per  second,  or  2,000  alternations  per  minute. 
The  current  from  the  overhead  trolley  wire  is 
normally  fed  in  by  one  trolley  at  approximate- 
ly 1,000  volts.  Within  the  limits  of  the  District 
of  Columbia  two  trolleys  are  employed,  as  by 
Act  of  Congress  the  use  of  rails  as  conductors 
Is  prohibited  in  this  District.  The  range  of 
voltage  at  the  motor  is  to  be  varied  from  ap- 
proximately 200  volts  up  to  400  volts  or  slightly 
higher.  The  transformer  on  the  car  will  sup- 
ply 315  volts,  and  the  secondary  circuit  of  the 
regulator  will  be  wound  to  generate  slightly 
more  than  100  volts  when  turned  to  the  posi- 
tion of  its  maximum  voltage.  This  voltage  of 
the  regulator  is  about  one-fourth  of  that  of  the 
motors  at  full  voltage.  The  regulator  can  con- 
sequently be  made  relatively  small,  in  compari- 
son with  the  motor  capacity  of  the  equipment. 

There  will  be  four  motors  of  100  horse-power 
on  each  car.  The  full  rated  voltage  of  each 
motor  is  approximately  220  volts.  The  motors 
are  arranged  in  two  pairs,  each  consisting  of 
two  armatures  in  series,  and  two  fields  in  series, 
and  the  two  pairs  are  connected  in  parallel. 
That  is,  the  fields  are  arranged  in  two  pairs, 
with  two  fields  in  series  and  two  pairs  in  mul- 
tiple. This  parallels  the  fields  Independently 
o*"  the  armatures. 
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The  Kio  Grande  Bridge  of  the  Pacific  Railway  of 
Costa  Rica. 


The  people  of  the  United  States  are  particu- 
larly interested  at  this  time  in  their  near  neigh- 
bor, the  Republic  of  Costa  Rica,  on  account  of 
the  building  of  the  Interoceanlc  Canal.  The 
population  of  Costa  Rica  is  composed,  in  the 
main,  of  small  farmers,  who  own  their  lands. 
The  soil  is  particularly  rich  and  fertile,  the 
principal  products  are  coffee,  bananas,  cocoa, 
rubber  and  lumber.  The  coffee  and  bananas 
are  considered  the  finest  in  the  world,  and 
command  the  highest  prices  in  the  American 
and  European  markets. 

The  country  is  far  from  being  opened  up, 
owing  largely  to  the  present  poor  facilities  for 
transporting  merchandise  to  the  east  coast.  A 
large  proportion  of  this  merchandise  is  export- 
ed, and  considerable  is  imported  by  way  of  the 


class;  $17.90  American  gold,  second  class; 
$12.43  American  gold,  third  class,  for  a  haul  of 
about  100  miles.  The  passenger  tariff  is  four 
cents  per  mile. 

The  Pacific  Railway  of  Costa  Rica  is  needed, 
and,  when  completed,  will  be  60  miles  long. 
It  will  extend  from  San  Jose,  the  capital  of 
the  republic,  which  is  connected  by  rail  with 
the  Atlantic  coast,  to  the  Pacific  coast,  passing 
through  the  richest  and  most  thickly  populated 
section  of  the  country.  This  connecting  line 
will  give  easy  and  quick  communication  be- 
tween the  Atlantic  and  Pacific  coasts.  It  is 
located  about  60  miles  north  of  the  Nicaragua 
canal  route  and,  when  completed,  will  be  the 
only  trans-continental  line  south  of  the  South- 
ern Pacific  Railway,  although  another  line  is 
now  under  construction  by  the  Mexican  Gov- 
ernment and  its  bridges  are  being  built  by  the 
contractors    for  the    bridge  described    in  this 


with  the  rails  not  less  than  340  feet  above  the 
water. 

The  height  alone  is  not  unprecedented,  and 
the  span,  although  con'siderable,  has  been  ex- 
ceeded by  many  recent  structures.  The  com- 
bination, however,  of  length  of  span  and  height 
is  remarkable  and  is  exceeded  by  only  two 
structures,  the  Garabit  Viaduct  and  the  Mung- 
sten  Bridge.  A  third  bridge,  that  across  the 
Noceschlacht  valley  at  St.  Giustans  in  the 
Tyrol,  which  is  probably  the  highest  in  the 
world,  is  453  feet  above  the  water,  but  has  a 
span  of  only  about  197  feet. 

A  comparison  between  the  Rio  Grande  River 
bridge  and  the  Birriz  viaduct,  also  in  Costa 
Rica,  shows  In  a  very  striking  manner  the  rad- 
ical difference  in  design  and  erection  of  two 
structures  In  the  same  locality  and  under  simi- 
lar conditions  which  were  built  by  foreign  en- 
gineers  of  different  nationalities.     The   Birriz 
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Pacific  coast,  notwithstanding  that  the  only 
means  of  transportation  at  present  is  the  slow- 
going  ox  cart,  at  a  cost  of  $1.60  per  cwt.  The 
fact  that  hundreds  of  these  primitive  convey- 
ances can  be  seen  daily  on  the  national  high- 
way between  the  Pacific  coast  and  the  interior 
is  more  than  sufficient  to  demonstrate  to  even 
a  casual  observer  the  great  advantages  that 
will  accrue  to  the  country  and  its  commerce 
by  the  completion  of  the  Interoceanlc  Rail- 
way, as  nearly  all  the  principal  towns  and 
villages,  and  all  the  mining  camps  and  centers, 
with  fully  two-thirds  of  the  population  of 
the  entire  country  are  situated  on  the  Pacific 
slope. 

In  connection  with  this  matter,  It  is  of  Inter 
est  to  state  that  the  present  tariff  of  the  At- 
lantic Railway  from  Port  Limon  to  San  Jose  is 
as  follows:  %19.1f  American  gold  per  ton,  first 


article.  The  gauge  of  the  road  is  3i/i  feet,  with 
a  maximum  grade  not  exceeding  2%  per  cent, 
through  the  mountain  district.  The  total  cost 
of  the  road,  when  completed  and  equipped,  will 
be  $3,000,000.00  American  gold.  The  govern- 
ment has  paid,  up  to  April  1,  1902,  $1,126,925.75 
American  gold,  in  cash,  and  has  issued  a  cor- 
responding amount  in  bonds. 

The  road  Is  now  completed  and  In  operation 
from  San  Jose  to  a  point  20  miles  beyond  the 
Rio  Grande  River  crossing,  a  total  distance  of 
about  46  miles.  The  grading  and  masonry  is 
also  finished  for  some  distance  beyond  this 
point,  and  includes  all  the  heavy  and  mountain- 
ous work.  There  are  a  few  small  bridges,  but 
the  great  obstacle  to  be  overcome  was  the 
crossing  of  the  Rio  Grande  River.  At  the  par- 
ticular point  where  this  crossing  was  made,  it 
required  a  bridge  approximately  685  feet  long, 


viaduct  has  four  156-foot  single-track  lattice-gir- 
der deck  spans  supported  on  three  iron  towers 
from  the  bottom  of  a  valley  about  200  feet 
deep.  The  spans  were  erected  In  the  axis  of 
the  bridge  on  a  level  platform  beyond  one  abut- 
ment, and  when  two  of  them  were  completed 
they  were  fastened  together  to  make  a  contin- 
uous structure  and  were  projected  across  the 
abutment  on  rollers  until  the  pilot  trusses  54 
feet  long,  which  were  temporarily  attached  .to 
the  advance  span,  engaged  rollers  on  top  of  the 
first  pier  and  took  bearing  there.  The  second 
and  third  spans  were  successively  erected  and 
connected  to  those  previously  built  and  the  in- 
creasing mass  was  pulled  across  the  valley  by 
a  wire  rope  and  windlass  on  the  opposite  abut- 
ment, the  pilot  successively  engaging  thi?  roll- 
ers on  the  pier  tops  and  farther  abutment. 
The  Rio  Grande  River  bridge  is  of  special 
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interest  as  being  the  latest  and  probably  the 
largest  span  in  Central  America,  and  on  ac- 
count of  the  location  and  conditions,  as  well  as 
many  difficult  engineering  problems  connected 
with  its  dimensions  and  design.  Realizing  the 
many  difficult  engineering  problems  connected 
with  a  cantilever-arch  bridge  the  railroad  com- 
pany did  not  attempt  to  directly  undertake  its 
construction,  but  placed  the  order  for  all  the 
steel  work  with  the  export  department  of  Mil- 
liken  Brothers,  No.  11  Broadway,  New  York, 
and  the  entire  work  was  executed  by  them. 
They  called  in  consultation  Mr.  Theodore 
Cooper,  who,  in  conjunction  with  Mr.  Gunvald 
Aus,  M.  Am.  Soc.  C.  E.,  made  all  the  calcula- 
tions. 

It  was  decided  to  adopt  a  design  calling  for 
a  riveted  truss  single-track  deck  bridge,  con- 
sisting of  a  two-hinge  spandrel  braced  arch 
with  eighteen  24-foot  10-inch  panels,  making  a 


spans,  to  prevent  the  possibility  of  any  ham- 
mering at  the  abutments. 

The  braced  arch  was  originally  figured  in 
strict  accordance  with  the  method  given  in 
Professor  Greene's  book  on  arches,  using  the 
general  formula  first  presented  by  Professor 
Clerk  Maxwell.  On  account  of  a  change  in  the 
distance  between  piers  the  arch  had  to  be  re- 
figured  and  a  modified  method  was  used  which 
had  in  the  meantime  been  developed  by  Mr. 
Cooper.  The  modification  consisted  In  devel- 
oping the  formula  for  H  for  two  symmetrical 
panels  and  summarizing  them,  thus  obtaining 
a  very  simple  formula  by  whi^h  formulae  could 
be  immediately  written  for  all  the  remaining 
panels.  The  modified  formula  suggested  eco- 
nomic proportions  of  depth  to  length  of  span 
and  saved  a  great  amount  of  labor  in  computa- 
tions. As  no  greater  range  of  temperature  va- 
riations occurs  in  Costa  Rica  the  temperature 


normal  to  the  pressure  from  the  completed 
arch,  and  the  other  horizontal  to  receive  ver- 
tical erection  stress  and  to  improve  the  sta- 
bility of  the  shoo  on  the  masonry  which  was 
built  with  a  beveled  seat  to  correspond  with 
the  inclined   base. 

The  total  weight  of  the  superstructure  was 
932%  tons,  and  although  it  was  built  in  the 
shops  in  one  month  the  work  was  so  accurately 
done  and  carefully  Inspected  that  no  errors 
whatever  were  discovered  in  the  field  and  It 
was  assembled  there  without  difficulty.  This 
accuracy  was  secured  by  the  use  of  special 
standards  of  measurement  for  the  shops  and 
for  the  field  work,  and  by  the  greatest  care  In 
laying  out  the  masonry  and  locating  the  shoes 
and  truss  centers.  The  principal  points  were 
determined  by  many  repetitions  of  transit  and 
level  lines  which  were  conducted  on  both 
sides  oi  the  canon,  and  tied  together  by  trian- 


THE  SKEWBACK  SHOES  BEB^ORB  SHIPMENT. 


span  of  448  feet  8%  inches  center  to  center  of 
skewback  pins,  two  cantilever  spans,  each  with 
two  23-foot  7%-ineh  panels,  and  two  70-foot 
lOVi-inch  suspended  shore  spans,  making  a 
total  length  between  end  pins  at  the  abutments 
of  684  feet  11%  inches. 

The  bridge  is  designed  under  Cooper's  Speci- 
fication for  a  live  load  of  2.800  pounds  per  lin- 
ear foot  of  span,  and  a  dead  load  of  3,000 
pounds  per  foot  of  span.  The  top  lateral  sys- 
tem is  proportioned  to  resist  a  stationary  wind 
loid  of  150  pounds  per  foot  of  bridge.  The 
moving  wind  load  Is  assumed  to  be  transmitted 
through  the  sway  bracing  into  the  bottom  lat- 
eral system,  so  that  this  latter  is  proportioned 
for  a  stationary  wind  load  of  150  pounds  per 
linear  foot  of  bridge,  and  a  moving  wind  load 
of  300  pounds  per  foot  of  bridge.  The  three 
panels  at  each  end  were  formed  Into  supported 


stresses  were  calculated  for  a  difference  of 
only  70  degrees,  but  even  this  amount  made 
them  form  a  very  considerable  percentage  of 
the  total  stresses. 

The  design  of  this  bridge  differs  in  some  re- 
spects from  that  usually  adopted  for  arches  of 
this  type.  The  most  radical  difference  was  in 
the  character  and  shape  of  the  skewback  shoes 
and  their  masonry  seats.  They  are  made  en- 
tirely of  riveted  steel  instead  of  being  cast  as 
usual,  and  have  the  pin  bearings  thoroughly 
braced  by  solid  transverse  diaphragms  which 
also  serve  to  distribute  the  load  over  a  widely 
extended  base  plate.  The  shoes  were  set  in 
the  planes  of  the  trusses  and  symmetrical  with 
them,  instead  of  being  set  as  usual  in  vertical 
planes,  thus  permitting  the  15-inch  pins  to  be 
at  right  angles  to  the  planes  of  the  trusses. 
The  base  plates  were  made  in  two  planes,  one 


gulatlon  but  which  could  not  have  the  main 
span  directly  measured  until  after  Its  erection 
was  nearly  complete. 

At  the  bridge  site  the  almost  vertical  banks 
of  the  canon  are  of  weathered  shale  which 
was  excavated  to  sound  rock  for  the  founda- 
tions of  the  skewback  piers  and  abutments. 
On  one  side  the  slope  between  the  pier  and 
the  abutment  was  steeper  than  that  of  the 
lower  chord  of  the  shore  span  and  chases  were 
cut  in  the  surface  wide  enough  to  receive  the 
lower  part  of  the  trusses  and  give  clearance  for 
inspection,  painting  and  free  drainage  of  sur- 
face water  past  the  piers  to  the  canon.  The 
main  piers  were  made  out  of  cut  stone  masonry 
on  concrete  footings,  but  the  abutments  were 
made  entirely  of  concrete  enclosing,  near  the 
base,  grillages  of  I-beams  for  anchorage  plat- 
forms.    These   were   about  8  feet  below  the 


392 


THE     ENGINEERING     RECORD. 


Vol.  46,  No.  17. 


tops  of  the  reaction  rods  which  had  screw 
bearings  on  top  of  the  end  floorbeams  and  were 
proportioned  for  a  maximum  tension  of  280.000 
pounds  per  truss,  erection  stress.  In  order  to 
diminish  this  stress  and  reduce  the  great 
friction  on  the  adjustment  nuts  when  the  cen- 
ter panel  was  connected  the  shore  arms  were 
heavily  counterweighted  and,  the  projecting 
ends  of  the  semi-trusses  being  kept  high  during 


tension  arrangements  so  that  exact  measure- 
ments could  be  made  under  the  same  tension. 
One  of  these  tapes  was  sent  to  Costa  Rica  to 
be  used  as  the  standard  in  laying  out  the  work, 
the  other  was  retained  in  the  United  States 
and  was  used  in  the  shops  as  a  standard. 

The  work  of  erection  in  the  field  was  car- 
ried on  under  great  difficulty.  All  of  the  steel 
for  one-half  of  the  bridge  had  to  be  transported 


the  calculated  length,  the  holes  in  one  side  of 
the  center  gussets  and  splice  plates  left  blank, 
to  be  drilled  in  the  field  after  all  parts  had 
come  to  a  full  bearing,  and  a  number  of  planed 
shimming  plates  were  shipped  to  be  used  as 
needed. 

As  a  further  safeguard,  the  center  chord  sec- 
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erection,  were  easily  lowered  to  position  at  the 
center  panel  by  slacking  off  the  eight  nuts  on 
each  end  floorbeam. 

Two  steel  tapes  were  purchased  in  the 
United  States,  sent  to  Washington  and  stan- 
dardized by  the  United  States  Government, 
corrected  for  every  ten  degrees  of  variation  in 
temperature,  and  were  furnished   with  spring 


across  the  valley  by  cableway.  The  crudest 
kind  of  false  work  was  used  to  save  the  ex- 
pense of  sending  down  lumber  for  the  erection 
of  the  shore  spans. 

In  order  to  allow  a  certain  amount  of  lee- 
way, to  make  up  for  any  possible  small  errors 
in  the  placing  of  the  shoes,  the  center  panel 
members   were  made  somewhat  shorter  than 


tions  were  held  at  the  shop  until  the  arms 
came  sufHciently  close  together  to  allow  of 
direct  exact  measurements,  and  thus  correct 
any  errors  in  that  shop  before  shipment.  It 
was,  however,  found  that  no  corrections  of  any 
kind  were  necessary,  and  the  works  were  tele- 
graphed to  ship  the  center  sections  exactly  as 
designed,  thus  demonstrating  the   great   accu- 
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racy  obtained  in  the  shop  and  in  the  field  in 
the  execution  of  this  worls. 

During  erection,  the  shore  arms  were  bolted 
ui'i  solid  to  form  continuous  trusses  so  that  the 
center  arch  could  be  erected  from  each  abut- 
ment with  only  vertical  anchorages,  the  top 
chords  being  designed  to  carry  the  entire  ten- 
sion from  erection  loads.  After  erection,  tho 
splice  plates  were  removed  from  the  bottom 
chord  panels  at  the  ends  of  the  supported 
spans.  The  top  panels  were  left  solidly  riveted 
up,  as  it  is  not  thought  serious  to  allow  a  slight 
bending  in  the  comparatively  shallow  chord 
under  partial  loading,  and  a  much  more  rigid 
structure  is  obtained  by  not  interrupting  the 
top  lateral  system  at  this  point. 

The  Pacific  Railway  of  Costa  Rica  are  very 
proud  of  the  successful  completion  without  a 
hitch,  of  this  important  piece  of  engineering 
work,  and  are  now  regularly  using  the  bridge 
to  carry  their  traffic. 

Theoretically  the  superstructure  consists  of 
a  pair  of  spandrel  braced  arch  trusses  con- 
tinued beyond  the  skewback  piers  to  form 
cantilever  arms  47 'A  feet  long  which  support 
the  river  ends  of  the  two  approach  spans  and 
reduce  their  lengths  from  118  feet  IVz  inches 
to  70  feet  IO14  inches.  For  the  practical  rea- 
sons already  stated  the  top  chord  is  a  contin- 
uous riveted  member  684  feet  1H4  inches  long 
between  centers  of  abutment  pins,  and   is  de- 
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The  top  lateral  system  consists  of  sin- 
gle 5x3Va-inch  angle  horizontal  transverse 
struts  and  X-brace  angles  field-riveted  to  con- 
nection plates  on  the  lower  inside  flanges  of 
the  top  chords  and  to  the  top  flanges  of  the 
stringers.  The  bottom  lateral  system  consists 
of  horizontal  transverse  struts  and  X-braces  in 
the  planes  of  the  bottom  chord.  All  of  these 
members  are  I-shaped  struts  made  of  two  pairs 
of  angles  latticed,  and  are  of  equal  depth  with 
the  bottom  chord  of  the  arch  truss  and  field 
riveted  to  it  with  bent  connection  plates  across 
the  top  and  bottom  flanges.  Between  the  bot- 
tom transverse  struts  and  the  floorbeams  there 
are  in  each  panel,  from  one  to  three  panels  of 
X-bracing  of  single  angles  which  are  all  4x3x 
5/16-inch  except  at  the  skewback  piers  where 
they  are  6x4-inch.  Where  there  are  two  or 
more  panels  of  X-bracing  there  are  intermed- 
iate horizontal  struts  18  inches  deep  with  rec- 
tangular cross  sections  made  with  four  4x3x5/16 
angles,  latticed.  Panel  U6  L6  is  like  U5  L5, 
panels  U4  L4  and  U8  L8  are  like  U7  L7  and 
panels  U2  L2,  U3  L3,  UIO  LIO,  Ull  Lll,  U12 
L12,  and  U13  L13  are  like  U9  L9. 

The  top  chord  is  made  in  single  panel  sec- 
tions with  milled  ends  abutting  on  the  center 
lines  of  the  vertical  posts  and  spliced  with  top 
and  bottom  flange  cover  plates,  outside  web 
plates  and.  inside  gusset  plates  which  receive 
the   vertical  and    diagonal   posts   as  shown  in 
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signed  to  resist  maximum  tension  and  compres-^' 
sion  stresses.  The  cantilever  arms  are  two 
panels  long,  and  at  their  ends  the  bottom 
chords  are  spliced  to  those  of  the  shore  spans 
with  bolts  in  slotted  holes  for  longitudinal  ex- 
pansion. Except  for  a  camber  of  3  inches  in 
the  center  the  top  chord  is  horizontal  and  the 
bottom  chord  changes  inclination  at  every 
panel  point,  conforming  to  the  chords  of  seg- 
ments of  a  parabolic  arc  of  55.924  feet  rise  and 
448  feet  8%  inches  chord.  The  lower  chord, 
from  the  skewback  to  the  abutment,  corre- 
sponds to  the  chords  of  segments  of  one-half 
a  parabola  with  a  rise  of  58.14  feet  and  a  chord 
of  236  feet  3  inches. 

The  arch  trusses  are  battered  1:6  and  are  40 
feet  apart  on  centers  of  shoes  and  16  feet  apart 
on  centers  of  top  chords.  They  have,  as  shown 
in  the  strain  sheet  diagram,  vertical  posts  and 
single  panel  tension  diagonals  arranged  like 
the  web  members  of  a  Pratt  truss,  and  having 
the  same  arrangement  continued  through  the 
cantilever  arms  and  shore  spans  so  as  to  pre- 
vent a  similar  though  unsymmetrical  appear- 
ance, and  resemble  semi-arch  trusses  balancing 
the  main  arch  thrusts.  The  track  is  carried  on 
two  linos  of  stringers  just  below  the  top  chord 
level,  and  the  trusses  are  braced  together  with 
top  and  bottom  laterals  and  bracing  in  the  ver- 
tical transverse  planes  through  all  panel  points. 


'the  detail  at  U6.  All  splices  were  assembled, 
fitted  and  reamed  in  the  shops,  all  splice  plates 
were  shipped  loose  and  all  their  rivets  were 
driven  in  the  field.  The  bottom  chords  are 
also  made  in  single  panel  lengths,  similarly 
spliced,  but  they  have  no  cover  plates.  The 
webs  are  connected  by  vertical  transverse  dia- 
phragm plates  near  each  end  and  the  fianges 
are  latticed  by  zig-zag  3x2%-inch  angles. 

At  the  center  joint  only,  there  are  vertical 
angles  riveted  to  the  ends  of  the  webs  of  both 
sections  and  these  were  connected  by  rivets 
through  their  outstanding  flanges  after  the 
two  chord  pieces  were  assembled.  Here,  too, 
half  the  holes  in  the  gusset  plates  were  drilled 
in  the  field  by  pneumatic  tools  so  as  to  be  cer- 
tain to  match  the  corresponding  holes  in  the 
chord  pieces  which  were  drilled  in  the  shops. 
At  bottom  chord  panel  points  L3  the  gusset 
and  splice  plates  were  all  field-riveted  to  the 
chord  section  nearest  the  skewback,  and 
bolted,  through  slotted  holes,  to  the  other  chord 
flection  so  as  to  allow  longitudinal  and  prevent 
transverse  motion  as  shown  in  the  detail  draw- 
ing. 

At  the  abutments  shoes  are  riveted  to  the  un- 
der sides  of  the  lower  chords  and  receive  the 
upper  pins  of  short  vertical  rocker  posts  which 
have  lower  pins  in  ordinary  pedestals  bolted 
to  the  masonry  as  shown  in  the  detail  elevation 
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at  LO.  The  floorbeams.  are  made  with  45x5/16- 
Inch  web  plates  and  6x4x%-inch  flange  angles 
and  are  divided  into  three  nearly  equal  panels 
by  two  pairs  of  3x3-inch  vertical  web  stiffener 
angles.  The  ends  of  the  floorbeams  are  bev- 
eled to  correspond  with  the  batter  of  the 
;rus8es  and  are  riveted  to  the  faces  of  the 
vertical  posts  with  40  rivets  in  four  vertical 
rows  at  each  connection.  The  stringers  have 
36x7/16-inch  webs  and  5x3%x7/16-inch  flange 
angles  and  are  seated  on  the  top  flanges  of  the 
Intermediate  floorbeams  to  which  they  are 
riveted  with  two  rivets  at  each  end.  They  are 
web  connected  to  the  end  floorbeams  which  are 
set  correspondingly  higher.  The  top  lateral 
diagonal  angles  were  cut  to  clear  the  bottom 
flanges  of  the  stringers,  and  were  riveted  to 
them  with  short  connection  plates.  Between 
the  stringers  one  of  ihe  middle  sections  of  the 
diagonals  in  each  panel  is  continuous  and  the 
intersecting  one  is  cut  to  clear  it  and  spliced 
by  a  flat  plate  riveted  to  the  bottom  flanges  of 
both  angles. 

All  the  web  members  of  the  arch  truss  have 
1-shaped  cross  sections  made  with  four  flange 
angles,  which,  except  for  UO  LO  and  U13  L14 
have  latticed  webs.  These  two  members  have 
solid  plate  webs  and  solid  cover  plates  riveted 
to  the  flanges.  The  longest  members  are  made 
in  two  or  three  sections  each,  spliced  with  web 
and  flange  cover  plates,  the  latter  being  ex- 
tended for  connection  with  the  horizontal  lon- 
gitudinal struts.  The  rocker  posts  at  the 
abutments  are  18%  inches  long  on  centers,  with 
rectangular  closed  cross  section  made  with  two 
8-inch  channels  and  two  11-inch  cover  plates. 
Both  pins  are  horizontal,  and  the  upper  one 
engages  a  shoe  with  vertical  web  plates  of  un- 
equal heights,  riveted  to  a  top  plate  which  is 
set  obliquely  to  engage  the  inclined  surface  of 
the  bottom  chord  of  the  battered  truss. 

Material  for  the  superstructure  was  shipped 
from  New  York  direct  to  Port  Limon,  in  three 
invoices,  two  by  regular  line  boats  and  one  by 
a  chartered  steamer.  It  was  thence  shipped 
by  rail  to  the  site  and  unloaded  by  steam  der- 
ricks in  a  storage  yard  on  the  east  side  of  the 
canon.  A  cableway  with  a  main  cable  about 
2%  inches  in  diameter  and  900  feet  long  was 
erected  across  the  canon  and  by  it  all  the  ma- 
terial for  the  west  half  of  the  bridge;  which 
was  painted  red,  to  distinguish  it  from  that  for 
the  eastern  half  which  was  painted  white;  was 
transferred  to  the  opposite  side  in  readiness  for 
simultaneous  erection.  The  8-ton  skewback 
shoes  on  the  main  piers  were  flrst  set  on  mats 
%-inch  thick  which  were  made  of  layers  of  felt 
soaked  in  hot  coal  tar.  These  covered  the 
whole  top  of  the  masonry  and  were  used  to  bed 
the  base  plates  instead  of  grouting  them,  be- 
cause of  the  difficulty  of  injecting  the  grout 
thoroughly  under  so  large  a  base  plate  without 
vent  holes  for  the  escape  of  the  air. 

Between  the  piers  and  the  abutments  the 
trusses  were  erected  in  their  required  position 
on  timber  blocking  by  the  use  of  the  two  over- 
head traveling  derricks  which  were  designed 
for  the  cantilever  erection  of  the  arch  trusses. 
The  joints  at  L3  were  bolted  tight  and  all 
other  joints  were  riveted  permanently  and  the 
arch  trusses  were  built  out  panel  by  panel  un- 
til their  increasing  moment  produced  a  slight 
uplift  at  the  abutments.  All  blocking  was  then 
removed  from  under  the  shore  trusses  and  the 
nuts  on  top  of  the  vertical  anchor  bars  were 
screwed  down  until  the  points  Uo  were  de- 
pressed about  four  inches  below  their  final  posi- 
tions. The  erection  was  continued  to  the  cen- 
ter panel  and  the  last  sections  of  top  chords 
were  inserted  several  inches  above  their  final 
positions.  The  shore  ends  of  the  trusses  were 
then  loaded  with  several  hundred  tons  of  bal- 
last so  as  to  partly  balance  the  moment  of  the 
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overhanging  arms  and  reduce  the  tension  on 
the  anchorage  arms  and  the  nuts  of  the  latter 
were  slacked  off,  allowing  the  lop  chords  to 
assume  their  required  positions  when  the  last 
joints  took  the  calculated  compression  and  the 
blank  web  splice  plates  were  drilled  and  riv- 
eted and  the  rivets  were  driven  in  the  rest  of 
the  top  chords  and  in  the  floor  system  where 
the  holes  had  before  been  filled  with  bolts  ex- 
clusively. The  other  field  rivets,  including 
those  in  the  bottom-chord  splices,  were  driven 
as  soon  as  possible  after  the  joints  were  assem- 
bled and  nearly  all  of  them  were  driven  by 
pneumatic  hammers  operated  from  steel  pipes 
run  to  a  Chicago  Pneumatic  Tool  Company's 
compressor,  which  was  driven  by  steam  from  a 
locomotive  boiler. 

The  erection  travelers  were  duplicates,  ship- 
ped with  the  steel  trusses  from  New  York,  each 
consisting  essentially  of  a  horizontal  platform 
about  18  feet  wide  and  40  feet  long  which  car- 
ried two  stiff-leg  derricks,  one  on  each  front 
corner.  The  34-foot  masts,  the  50-foot  booms, 
the  stiff  legs  and  their  horizontal  braces  were 
of  timber.  The  diagonals,  longitudinal  sills  and 
all  connection  plates  were  of  steel.  The  trav- 
eler wheels  had  a  tread  15  inches  wide  between 
the  two  flanges,  and  had  a  diameter  of  18 
inches.  They  rolled  on  the  horizontal  flanges 
of  a  pair  of  3x3-inch  angles  covering  the  upper 
corners  of  12xl2-inch  longitudinal  timbers 
which  were  beveled  to  fit  the  top  chords  of  the 
arch  trusses  and  give  horizontal  upper  sur- 
faces. These  timbers  were  countersunk  bolted 
on  top  of  short  cross  ties  which  projected  be- 
yond the  edges  of  the  longitudinals  and  were 
countersunk  to  clear  the  rivets  in  the  top 
chords  to  which  they  were  clamped  with  steel 
yokes  and  set  screws  engaging  the  ends  of 
upper  flange  angles.  Each  boom  had  a  normal 
capacity  of  17,000  pounds,  and  the  heaviest 
pieces  lifted  weighed  about  18,000  pounds. 

The  construction  of  the  travelers  was  some- 
what modified  from  the  design  shown  in  the 
accompanying  elevations,  by  the  addition  of  a 
horizontal  strut  about  40  feet  long  and  5  feet 
below  the  tops  of  the  masts,  beyond  which  it 
projected  equally  on  both  sides.  The  extrem- 
ities of  these  struts  were  braced  to  the  tops  of 
the  masts  and  to  the  working  platform,  by  in- 
clined struts.  This  gave  additional  transverse 
stiffness  to  the  traveler  and  afforded  a  connec- 
tion for  whip  lines  and  light  tackles  outside 
the  top  chords  for  convenience  in  handling 
members  in  the  inclined  planes  of  the  trusses. 
The  transverse  floorbeams  of  the  working  plat- 
form were  12  feet  beyond  the  sills  on  each  side 
and  were  permanently  braced.  The  working 
platform  was  elevated  about  6  feet  above  the 
tops  of  the  wheels  and  its  transverse  floor- 
beams  projected  about  12  feet  each  side  of  the 
traveler  sills  and  were  kneebraced  to  them, 
inside  and  outside,  thus  affording  clearance  un- 
der the  floor  for  small  cars  on  the  permanent 
bridge  track  to  deliver  material  through  the 
traveler,  under  the  floor  to  the  derrick  booms. 

When  in  service  the  traveler  was  anchored  to 
the  top  chords  by  chains  around  the  sills  and 
the  top  chords,  which  were  tightened  by  pairs 
of  wedges,  and  the  front  wheels  were  blocked 
up  clear  of  the  rails.  Temporary  kneebraces 
were  also  set  between  the  ends  of  the  floor- 
beams  and  the  top  chords,  and  the  tops  of  the 
masts  were  guyed  to  the  top  chords  several 
panels  back,  by  wire  ropes  with  adjusting  tack- 
les. The  derrick  booms  were  rigged  with  ma- 
nilla  rope  tackles  operated  by  one  six  spool 
Lldgerwood  hoisting  engine  on  each  traveler. 
The  total  weight  of  one  traveler,  engine  and 
rigging  was  about  22  tons.  The  bridge  was 
erected  by  fifty  men  in  about  three  months,  and 
although  only  a  dozen  of  the  men  were  experi- 


enced   bridge  erectors    sent   out    by   the   con- 
tractors, no  casualties  were  reported. 
(To  be  continued.) 


Sewage  Disposal  at  West  Bromwich,  England. 


About  three  years  ago  the  town  council  of 
West  Bromwich,  Eng.,  acting  on  the  suggestion 
of  the  borough  engineer,  Mr.  A.  D.  Greatorex, 
caused  three  large  bacteria  or  contact  beds  to 
be  constructed,  in  order  to  determine  whether 
the  sewage  of  the  locality  could  be  successfully 
treated  by  that  method  at  all  times  of  the  year, 
and  further,  to  determine  whether  by  means  of 
a  double  contact  an  effluent  could  be  obtained 
of  sufficient  purity  to  render  unnecessary  any 
further  purification.  The  results  of  this  inves- 
tigation are  embodied  in  a  report  by  Mr.  Great- 
orex to  the  town  council  some  time  ago,  from 
which  the  following  notes  have  been  con- 
densed: 

For  the  low-level  sewage,  double  contact 
is  used,  the  beds  being  120x60  feet  in  size.  The 
average  depth  of  filtering  material  in  the 
coarse-grained  bed  is  3  feet,  consisting  of 
screened  engine  ashes  from  %  to  2  inches  in 
size.  In  the  fine-grained  bed  the  material  is  3 
feet  deep  and  from  %  to  %  inch  in  size.  The 
sewage  reaches  the  coarse-grained  bed  by 
means  of  three  15-inch  gates.  The  iron  troughs 
for  distributing  the  sewage  are  15  inches  wide 
and  laid  on  the  surface  of  the  filtering  medium. 
The  beds  are  not  underdrained  but  have  six 
4-inch  sluice  valves  on  either  side  connected  to 
6  and  9-inch  cast-iron  pipes,  which  dischar.ge 
into  manholes  at  the  lower  end  of  the  beds. 
This  system  of  emptying  the  beds  has  been 
found  to  be  satisfactory.  The  coarse-grained 
bed  discharges  into  the  fine-grained  bed,  and 
the  latter  discharges  into  a  12-inch  earthen- 
ware pipe  connected  to  a  pump  well  near  the 
engine  house,  from  which  it  is  pumped  to  the 
land  filtration  area. 

The  single  coarse-grained  bed  for  the  high 
level  sewage  is  60x42  feet  in  size,  with  an 
average  depth  of  material  of  3  feet.  The  sew- 
age passes  first  through  the  detritus  tanks,  then 
through  two  15-inch  valves  onto  the  bed,  being 
distributed  by  means  of  two  15-inch  cast  iron 
troughs.  The  outlets  for  the  filtrate  are  six  4- 
inch  valves  connected  to  cast  iron  pipes  lead- 
ing to  two  manholes  from  which  the  liquid 
flows  through  a  9-inch  earthenware  pipe  to  the 
land  filtration  area.  The  latter  takes  the  place 
of  the  fine  bed  used  for  the  low  level  sewage. 

The  method  of  working  the  beds  is  as  fol- 
lows: The  sewage  is  allowed  to  flow  into  the 
coarse-grained  bed  until  the  level  has  nearly 
reached  that  of  the  bed  material.  The  inlet 
valves  are  then  closed,  and  the  bed  allowed  to 
stand  full  for  about  two  hours.  The  same 
period  of  resting  full  is  given  for  the  fine- 
grained bed.  After  being  used  the  beds  are  al- 
lowed to  stand  empty  for  three  hours,  and  are 
used  three  times  every  24  hours. 

The  analyses  made  showed  that  the  average 
amount  of  suspended  matter  contained  in  the 
sewage  was  77.39  parts  per  100,000,  which  was 
reduced  in  the  coarse-grained  beds  to  9.34,  and 
in  the  fine-grained  bed  to  0.95  parts  per  100,000. 
The  effluent  from  the  land  contained  traces 
only.  The  reduction  of  the  oxidizable  matters 
in  solution  was  from  3.251  to  1.512  parts  per 
100,000  and  then  to  0.457,  thus  showing  an  aver- 
age reduction  of  53.4  per.  cent,  by  the 
coarse-grained  bed  and  a  total  reduction 
of  85.9  per  cent,  by  the  combined  beds. 
The  total  purification  after  land  treatment 
was  88.9  per  cent.  The  reduction  of  the 
nitrogenous  organic  matters,  as  indicated  by 
the  albuminoid  ammonia  was  47  per  cent,  by  the 
coarse-grained  bed,  78.6  per  cent,  by  the  com- 


bined system,  and  82.4  after  land  treatment. 
The  accompanying  table  shows  in  parts  per 
100,000  the  results  of  the  treatment  on  both  the 
high  and  low  levels. 

High.  Low  level. 

level.  Fine. 

land.  bed.  Land. 

Oxygen    couMumed     0.369  0.407  0.360 

•Vlbuminold  ammonia 0.042  0.068  O.O06 

Total   suspended  matter....    0.660  O.O.JO  None. 

Nitiic-  ultiogen    1.260  0.447  1.239 

The  capacity  of  the  beds  has  been  found  to 
remain  practically  constant  after  they  have  been 
in  operation  for  a  period  of  about  three  months, 
and  in  round  numbers  is  said  to  be  about  one- 
third  of  the  tank  capacity.  It  is  stated  that  the 
final  effluent  is  clear,  entirely  without  odor,  re- 
mains perfectly  sweet  on  keeping,  and  is  fit  to 
discharge  into  the  river,  however  small  the  rela- 
tive volume.  Since  the  beds  became  regular  in 
their  action,  neither  the  effluent  nor  the  beds 
have  become  foul.  Analyses  taken  later  than 
those  given  here  have  shown  that  the  effective- 
ness of  the  treatment  has  in  no  way  diminished. 

The  conclusions  drawn  from  these  experi- 
ments were:  (1)  That  the  sewage  of  West 
Bromwich  can  be  successfully  purified  by  the 
bacterial  process;  (2)  that  this  process  is  effica- 
cious at  all  seasons  of  the  year;  (3)  that  the 
final  effluent  from  the  fine-grained  bed  on  the 
low  level  is  sufficiently  pure  to  discharge  into 
the  stream  without  further  purification;  and  (4) 
that  detritus  tanks  should  be  provided  on  both 
levels  to  remove  as  much  mineral  and  suspended 
matter  as  possible.  These  investigations  led  to 
the  recommendation  of  a  system  of  contact  beds 
of  sufficient  capacity  to  deal  with  the  entire 
flow  of  sewage. 

The  average  daily  dry  weather  flow  from  the 
low  level  system  is  stated  to  be  800,000  imperial 
gallons,  and  from  the  high  level,  400,000  gal- 
lons, making  a  total  of  1,200,000  imperial  gal- 
lons to  be  treated.  The  low  level  sewage  is  com- 
paratively weak,  although  it  contains  a  certain 
amount  of  manufacturing  wastes.  The  corpora- 
tion does  not  allow  acid  or  wash  water  from 
galvanizing  works  to  discharge  into  the  sewers. 
The  high  level  sewage  is  also  dilute,  though  of 
rather  a  stronger  character  than  the  low  level. 
It  is  free  from  admixture  with  manufacturers' 
waste,  except  that  from  breweries. 

The  scheme  finally  adopted  for  the  treatment 
of  the  whole  of  this  sewage  and  which  is  now 
being  carried  out,  was  described  by  Mr.  Grea- 
torex at  a  recent  meeting  of  the  Association  of 
Municipal  and  County  Engineers  held  at  West 
Bromwich,  substantially  as  follows: 

Low  Level. — Three  detritus  or  open  septic 
tanks,  each  160x30  feet  in  size,  with  an  average 
depth  of  5  feet  6  inches  will  be  provided,  giving 
a  total  capacity  of  about  500,000  imperial  gal- 
lons. Eight  coarse-grained  and  eight  fine-grained 
contact  beds,  each  120x60  feet,  will  give  with 
the  existing  ones  a  total  area  of  14,400  square 
yards,  capable  of  treating  1,600,000  imperial 
gallons  per  24  hours  on  an  8-hour  cycle.  The 
effluent  from  the  fine-grained  beds  is  to  be  col- 
lected and  passed  over  an  asrating  bed  having 
an  area  of  about  1,000  square  yards.  All  storm 
water  up  to  four  times  the  dry  weather  flow 
will  be  treated  on  land  areas  which  have  been 
underdrained  and  have  a  collective  area  of  about 
34  acres.  This  will  allow  for  the  treatment  of 
about  3,000,000  imperial  gallons  of  storm  water 
per  day. 

High  Level. — The  existing  detritus  or  open 
septic  tanks  will  be  extended  so  as  to  have  a 
capacity  of  about  240,000  imperial  gallons. 
Nine  coarse-grained  bacteria  contact  beds,  each 
100x60  feet,  will  be  constructed,  capable  of  deal- 
ing with  about  1,444,000  imperial  gallons  of 
sewage  per  24  hours  on  the  8-hour  cycle.  The 
effluent  from  the  coarse-grained  beds  will  be 
conveyed   by  means  of  a  12-inch  earthenware 
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pipe  to  some  of  the  land  areas,  which  have  been 
underdralned,  and  treated  there  instead  of  by 
fine  beds.  This  land  has  a  collective  area  of 
about  28  acres.  From  this  it  will  pass  directly 
Into  the  broolt.  In  order  to  deal  with  the  storm 
water,  part  of  one  of  the  areas  will  be  filled 
with  material  to  form  a  special  storm  filter 
capable  of  dealing  with  2,000,000  imperial  gal- 
lons per  24  hour. 

As  regards  the  storm  water,  storm  overflows 
are  being  provided  both  on  the  low  and  high 
levels  for  the  purpose  of  regulating  the  flow. 
One  overflow  is  arranged  so  as  to  come  into 
operation  when  the  sewage  is  diluted  with  more 
than  five  times  its  volume  of  storm  water  (i.  o., 
when  the  sewage  is  flowing  at  a  rate  exceeding 
six  times  the  dry  weather  flow)  and  another  is 
arranged  so  that  the  sewage  and  storm  water 
up  to  twice  the  dry  weather  flow  will  pass  to 
the  contact  beds  and  thence  onto  the  land,  and 
the  balance  between  twice  and  six  times  the 
dry  weather  flow  to  the  areas  to  be  reserved  for 
the  treatment  of  excess  storm  water. 

The  detritus  tanks  are  constructed  with  blue 
brick  walls  in  cement  on  concrete  foundations 
and  are  provided  with  scum  boards  and  cast 
iron  inlets.  The  bacteria  or  contact  beds  are 
constructed  in  Portland  cement  concrete,  6 
inches  thick,  with  cast  iron  outlet  valves  at 
regular  intervals  instead  of  underdrains.  Blast 
furnace  slag  will  be  used  for  filling,  %  to  2 
inches  in  size  for  the  coarse  beds  and  1/16  to 
%  inch  for  the  fine  beds.  The  cost  per  square 
yard  of  the  coarse  beds  on  the  low  and  high 
levels  complete,  including  filling,  is  about  $3.35 
and  13.60  respectively,  and  the  cost  of  the  fine 
beds  about  $3.60  per  square  yard. 


The  East  Boston  Tunnel,  under  Boston  Har- 
bor, and  the  Washington  Street  subway  have 
been  leased  for  a  term  of  twenty-five  years  to 
the  Boston  Elevated  Railway  Company  by  the 
city.  The  rental  is  fixed  by  the  contract  at  4% 
per  cent,  of  the  cost  of  construction. 


An  Illuminated  Tracing  Table  in  the  drafting 
rooms  of  the  Metropolitan  Water-Works,  Bos- 
ton, is  used  for  making  tracings  on  thick  paper 
or  of  drawings  having  weak  lines.  An  ordinary 
large  drafting  table  with  a  thick  white  pine  top, 
having  a  large  drawer  sliding  across  the  whole 
width  of  the  table  was  adapted  for  this  special 
purpose.  A  rectangular  hole  was  cut  in  the 
middle  of  the  top  of  the  table  and  a  large  piece 
of  %-lnch  French  plate  glass  set  in  it  so  as  to 
be  flush  with  the  surface  of  the  table.  The 
drawer  was  painted  white  on  the  inside  and  in 
it  was  set  a  6-light  cluster  of  incandescent 
lamps  mounted  on  a  base  block.  The  lights 
have  a  white  porcelain  reflector  beneath  them 
and  are  fitted  with  independent  keys.  Lamps 
of  any  usual  caudle-power  may  be  put  into  the 
sockets,  but  8-candle-power  lamps  have  been 
found  sufficiently  strong  for  most  purposes  and 
stronger  ones  are  very  trying  to  the  eyes.  Flex- 
ible leads  are  taken  from  a  large  wall  switch 
to  the  cluster  of  lights  so  that  the  whole  clus- 
ter may  be  lighted  or  shut  off  at  one  operation, 
but  by  means  of  the  independent  keys  one  or 
more  lamps  may  be  cut  out  separately.  A  num- 
ber of  vent  holes  were  bored  in  the  sides  of  the 
drawer  to  prevent  overheating.  The  illumina- 
tion is  not  quite  uniform  over  the  whole  area 
of  the  glass,  but  by  sliding  the  drawer  or  mov- 
ing the  block  carrying  the  lamps  in  the  drawer 
the  most  brilliant  illumination  can  be  obtained 
under  that  part  of  the  work  where  it  is  most 
needed.  A  great  variety  of  uses  have  been 
found  for  the  table,  such  as  comparison  of  al- 
ternative studies  for  a  structure,  comparison 
of  contours  of  proposed  surfaces  with  original 
contours,  and  the  tracing  of  additions  directly 
on  to  brown  paper  drawings  and  prints. 


Electric  Lighting  in  the  Union  Trust  Company's 
Building,  Providence,  R.  I. 

The  City  Realty  Corporation  of  Providence 
has  recently  completed  a  12-story  building  on 
Westminster,  Dorrance  and  Middle  Streets  of 
that  city,  with  accommodations  for  the  Union 
Trust  Company's  banking  ofliices  on  the  ground 
floor  and  for  general  offices  on  the  other  floors. 
The  electric  light  wiring  is  of  particular  inter- 
est in  that  the  three-wire  system  there  installed 
makes  use  of  its  metallic  conduits  to  replace  the 
neutral  wire.  Besides  saving  some  40,000  feet 
of  wire,  it  is  claimed  that  this  system  makes 
it  practically  impossible  for  fire  to  start  from 
an  electrical  source,  since  if  a  defect  should 
develop  in  the  insulation,  allowing  a  leakage  of 
current,  there  would  be  a  dead  short  circuit, 
blowing  the  fuse  at  once,  instead  of  causing 
arcing  with  its  attendant  dangers  of  heating. 
Like  all   modern   buildings,   it   is   so   arranged 


metal  work  in  the  building.  Wherever  a  wire 
connection  continues  as  the  neutral  line,  con- 
tact is  made  to  the  pipe  by  inserting  a  brass 
bushing  fitted  with  a  flexible  bare  copper  wire. 
The  best  conception  of  the  system  as  a  whole 
is  obtained  from  the  accompanying  elevation 
diagram.  As  will  be  seen,  the  three  mains  are 
brought  into  the  building  through  a  subway 
from  the  street  mains  of  the  Narragansett 
Electric  Lighting  Company.  The  neutral  wire 
goes  directly  to  the  neutral  bus  bar  of  the  main 
switch-board  in  the  basement  but  the  positive 
and  negative  leads  first  pass  through  fused 
knife  switches  before  going  to  their  respective 
bus  bars.  From  the  main  board  a  riser  is  taken 
to  a  panel  board  on  each  floor.  The  lower  ends 
of  these  riser  conduits  are  tied  together  by  a 
neutral  iron  bar.  The  panel  boards  are  of  Ital- 
ian marble  and  are  enclosed  In  cabinets  with 
glass  doors.  A  photograph  of  one  is  shown 
herewith  with  the  door  open.    The  board  is  set 
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that  wires  can  be  inserted  or  withdrawn  from 
the  conduits  without  disturbing  the  floors  or 
partitions;  as  a  matter  of  fact  the  building  was 
completed  before  a  single  wire  was  drawn  into 
place.  Another  commendable  feature  of  the 
installation  is  the  provision  of  an  emergency  tie 
circuit,  on  most  of  the  floors,  to  be  put  in  com- 
mission during  temporary  disablement  of  any 
of  the  regular  circuits. 

The  conduits  are  of  iron  pipe  varying  in  size 
from  1/2-inch  to  3  inches  in  diameter;  %-inch 
pipe  boins  used  for  all  tap  circuits.  The  threads 
on  the  pipe  Joints  were  cut  dry  and  the  specifl- 
calions  required  that  particular  care  should  be 
taken  to  exclude  any  particles  of  insulating  ma- 
terial from  the  joints  in  making  them  up.  As 
a  further  precaution,  all  joints  were  bonded 
with  a  copper  wire  across  the  coupling.  To 
ensure  a  zero  potential  in  the  conduits  at  all 
times,  they  are  grounded  to  the  steel  frame  of 
the  building.  This  is  expected  to  prevent  elec- 
trolysis of  the  plumbing  system   or  any  other 


in  an  angle-iron  frame  which  swings  on  hinges, 
giving  ready  access  to  the  back. 

At  the  distributing  panels  the  circuit  is  sub- 
divided into  a  number  of  branch  circuits,  as  a 
rule  one  for  each  room.  This  prevents  the  en- 
tire floor  from  being  darkened  in  case  of  local 
trouble  in  any  room  and  gives  an  opportunity 
for  measuring  through  watt-meters  the  current 
used  by  the  individual  tenants.  The  board 
shown  has  nine  General  Electric  Company's 
meters  with  glass  cases.  This  number  will 
allow  one  for  each  of  the  greatest  number  of 
concerns  likely  to  occupy  one  floor,  that  is  nine 
tenants.  The  meters  can  be  connected  on  the 
back  of  the  board  into  one  or  more  circuits  as 
may  be  desired.  The  switches  at  the  top  of  the 
board  control  the  various  circuits  for  that  floor. 
Directly  above  these  are  D.  &  W.  enclosed 
fuses  which  protect  each  branch  circuit.  Be- 
tween the  rows  of  meters  are  fuses  for  the  pro- 
tection of  mains  for  that  floor  and  above  the  top 
of  the  board  can  be  seen  the  ends  of  the  con- 
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duits  containing  the  positive  and  negative  leads, 
as  the  case  may  be.  Beyond  the  panel  board 
the  circuits  are  of  the  simple  two-wire  system, 
the  conduit  serving  as  one  leg.  The  method  of 
connecting  the  ends  of  the  conduit  by  a  neutral 
bar  is  also  shown  in  the  photograph  and  at 
the  extreme  right  the  attachment  of  the  neu- 
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first  floor  has  one  more  regular  circuit  and 
the  tenth,  one  less.  The  basement,  ground 
floor,  eleventh  floor  and  loft  have  no  emer- 
gency circuits,  but  the  eleventh  has  au  emer- 
gency wire  between  all  of  its  fixtures,  so  that 
any  part  of  it  may  be  connected  in  at  will  to 
supply  a  flxture  from  an  adjoining  circuit  until 
its  own  can  be  repaired.  The  basement  and 
loft  have  five  circuits  each,  the  eleventh  floor 
12  and  the  ground  floor  13.  On  the  plan  the 
full  lines  represent  regular  circuits  and  the  dot- 
ted lines  the  emergency  circuits.  In  this  con- 
nection it  must  be  remembered  that  the  lines 
show  conduits  only  and  that  the  number  of  con- 
ductors they  contain  varies.  Some  idea  of  the 
number  of  wires  in  any  conduit  may  be  ob- 
tained by  tracing  out  the  switches  connected 
to  that  line.  There  is  always  one  switch  for 
each  ceiling  fixture.  These  switches  are  placed 
on  the  side  walls,  and  where  there  are  more 
than  one  to  a  circuit  they  are  placed  side  by 
side.  All  side  lights  are  controlled  by  the  but- 
tons on    the   sockets. 

In  general  all  bracket  outlets  and  receptacles 
are  6  feet  above  the  floor  and  all  switch  outlets 
4  feet  above.  All  piping,  except  that  supplying 
the  side  wall  lights  in  the  banking  room,  is  run 
on  the  floor  above  the  rooms  in  which  outlets 
connected  to  that  pipe  are  installed.  All  pipes 
are  laid  at  right  angles  to.  or  parallel  with,  the 
side  of  the  building.  The  approximate  location, 
of  the  ceiling  boxes  is  1%  inches  below  tha 
bottom  of  floor  beams.  These  boxes  are  set 
flush  with  the  completed  ceiling.  The  space 
from  center  to  back  of  top  plate  on  switch 
boxes  is  filled  in  with  expanded  metal  lathing 
leaving  %-inch  for  finish  lathing  and  plaster. 

The  telephone  wires  connecting  all  of  the 
rooms  are  run  in  li/^-inch  conduit  with  outlets 
in  the  baseboards  and  risers  in  the  halls.  These 
are  made  large  enough  to  provide  for  the'' 
greatest  number  of  wires  that  may  ever  be 
needed. 

The  building  contains  75,000  feet  of  metallic 
conduit,  120,000  feet  of  Okonite  rubber  insulat- 
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tral  wire.  The  positive  and  negative  wires 
have  long  flexible  ends  to  allow  the  board  to  be 
swung  outward.  It  will  be  noticed  that  the  con- 
duits are  not  used  for  the  neutral  conductors 
except  on  the  floor  branches. 

The  wiring  of  the  various  floors  differs  some- 
what in  its  details  but  the  plan  here  shown  for 
the  fourth  and  seventh  floors  may  be  taken  as 
typical.  It  shows  12  regular  circuits  and  one 
emergency  circuit.  In  this  particular  the  sec- 
ond to  ninth  floors  inclusive  are  alike.     The 


ed  wire,  600  switches  and  1,300  lamps.  The 
banking  rooms  of  the  Union  Trust  Company 
alone  have  nearly  a  mile,  of  pipe  for  electric 
wires.  The  system  was  designed  by  Mr.  Will- 
iam Carpenter  Woodward,  of  Providence,  and 
the  work  was  supervised  by  Mr.  H.  C.  Wright. 
The  telephone  system  was  furnished  by  the 
Couch  &  Seeley  Company,  of  Boston,  and  the 
fixtures  by  Messrs.  Mackinney  &  Waterbury 
of  the  same  city.  The  C.  S.  Bush  Company  was 
the  contractor  for  the  wiring. 


The  topic  under  discussion  will  be  regarded 
by  the  speaker  primarily  from  the  standpoint 
of  the  contractor,  and  by  giving  the  views  of 
the  contractor,  he  hopes  to  show  the  owner, 
the  purchaser,  or  the  consulting  engineer,  that 
his  own  interests  lie  with  the  contractor  in 
this  matter.  He  believes  that  contractors  al- 
most universally  will  agree  that  the  dividing 
up  of  contract  work,  so  that  each  principal 
branch  is  under  original  contract  with  the  pur- 
chaser, is  preferable  to  the  making  of  one  gen- 
eral contract  which  must  be  sublet  to  special- 
ists in  the  different  trades. 

The  speaker  has  talked  with  many  contrac- 
tors on  this  subject,  and  does  not  recollect 
ever  hearing  one  say  that  he  preferred  the 
general  contract  system.  It  is  recognized,  of 
course,  that  there  have  been  formed  large  con- 
tracting firms  and  corporations  who  are  ready 
to  undertake  work  of  almost  any  magnitude, 
and  Involving  many  different  trades.  This 
has  been  brought  about  not  so  much  from 
preference  as  from  necessity,  because  the 
greater  part  of  government  and  municipal  work 
is  being  let  in  this  way,  and,  in  order  to  bid 
upon  it  at  all,  the  contractor  must  take  it  as  a 
whole.  This  is  also  true  of  some  private  work, 
especially  the  large  building  constructions. 

In  many  cases  the  contracting  firm  consists 
simply  of  an  oflice;  practically  all  its  actual 
operations  are  performed  by  sub-contractors, 
and  the  most  important  man  in  the  whole  out- 
fit is  the  purchasing  agent.  He  does  what  the 
consulting  engineer  or  the  architect  should  do 
at  first  hand  for  his  clients.  In  other  cases 
the  contracting  firm  makes  a  specialty  of  some 
particular  branch  of  work,  we  will  say  mason- 
work  or  steel-work,  and  actually  carries  out 
this  portion  of  the  contract  with  his  own  ap- 
pliances or  at  his  own  shops.  The  remainder, 
which  he  cannot  do  himself,  he  is  obliged  to 
sublet  or  "farm  out,"  as  it  is  called,  or  else 
undertake  operations  with  which  he  is  not 
familiar  and  which  he  can  only  carry  out  at  a 
disadvantage.  He  would  much  prefer  to  have 
only  such  work  as  he  himself  can  perform, 
but  is  obliged  to  take  the  remainder  in  order 
to  get  his  portion.  The  consequence  is  he  is 
loaded  up  with  a  lot  of  work  which  he  Is  not 
adapted  to  perform,  but  for  which  he  has  to 
be  financially  responsible,  and  he  either  does 
it  at  a  loss  to  himself  or  at  a  loss  to  the  pur- 
chaser. 

It  may  be  urged  that  the  proper  way  to  over- 
come this  difficulty  is  by  a  combination  of  con- 
tractors in  different  lines  who  are  willing  to 
unite  their  bids  in  a  grand  total,  including 
only  one  profit,  and  each  one  then  perform  his 
portion  of  the  work.  This  is  no  doubt  what 
the  purchaser,  the  engineer,  or  the  architect 
thinks  will  be  done  when  he  receives  proposals 
in  this  way.  The  only  trouble  with  this  theory 
is  that  it  does  not  harmonize  with  practice. 
There  is  not  an  entire  unanimity  of  opinion 
and  complete  trust  in  one  another  among  con- 
tractors in  different  trades,  which  is  no  doubt 
to  be  regretted,  but  which  fact,  nevertheless, 
remains.  In  a  community-of-interest  contract 
someone  has  to  be  the  principal;  someone  must 
be  designated  as  the  main  contractor,  must 
receive  the  instructions,  confer  with  the  owner 
or  his  agents,  draw  the  pay  and  settle  with 
the  others.     There  is  the  rub. 

What  is  the  practical  way  in  which  general 
contract   work    is   actually   taken? 

We  will  assume  our  contract  to  be  a  large 
city  bridge,  involving  substructure,  possibly 
with  pneumatic  foundations,  dredging,  cut- 
stone   masonry,  concrete,   excavation,   embank- 
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ment,  paving,  sidewalks,  perhaps  some  sewers 
to  be  extended  or  moved,  and  water  pipes  to 
be  changed.  Then  we  have  the  superstructure 
with  a  draw  span  which  will  involve  not  only 
the  structural  steel,  but  various  kinds  of  ma- 
chinery, electric  motors,  electric  lighting  plant, 
a  little  carpenter  work,  some  automatic  gates, 
fancy  hand  railing,  asphalt  paving,  and  paint- 
ing. There  have  been  bridges  let  in  New  York 
City  the  bidding  sheet  of  which  showed  more 
than  one  hundred  items  for  which  prices  had 
to    be   inserted. 

We  will  assume  further  that  the  substruc- 
ture and  the  superstructure  (it  being  unneces- 
sary to  designate  specifically  before  this  So- 
ciety just  what  items  are  included  under  the 
above  heads)  are  approximately  equal.  The 
bridge  builder,  for  example,  begins  to  prepare 
his  bid  and  finds  that  he  must  either  combine 
with  some  other  contractor  who  will  take  care 
of  all  parts  of  the  work  which  are  technically 
known  as  substructure  or  general  contract 
work;  or  he  juust  get  prices  on  the  separate 
items  from  tradesmen  of  all  branches;  or  he 
may  assume  that  he  knows  enough  about  work 
of  this  kind  to  make  his  own  figures  for  every- 
thing. 

The  chances  are  that  the  first  mentioned  al- 
ternative will  be  met  with  the  statement:  "We 
will  make  you  figures  for  our  part  of  the  work 
provided  you  will  agree  to  tie  up  with  us.' 
This  may  be  the  most  satisfactory  way  in  the 
end,  provided  the  bid  is  successful;  if  not, 
there  follow  the  usual  charges,  expressed  or 
implied,  that  the  bidder  was  "thrown  down" 
by  a  bid  too  high,  and  if  he  is  the  successful 
bidder  and  finds  that  other  figures,  better  than 
those  given  to  him,  have  been  submitted,  he 
regrets  his  inability  to  deal  with  a  cheaper 
party. 

This  plan  also  presupposes  absolute  con- 
fidence between  the  parties  to  the  proposal, 
as  to  fair  dealing  all  around,  and  this  does  not 
always  follow.  Many  of  the  largest  contractors 
and  steel  workers  absolutely  refuse  to  make 
prices  to  other  contractors  in  advance  of  the 
receipt  of  the  contract;  and  in  some  cases  will 
even  decline  to  bid  to  another  contractor,  even 
though  he  holds  the  contract;  the  position  of 
sub-contractor  being  so  undesirable,  for  many 
reasons,  particularly  the  inability  to  deal  di- 
rectly with  the  owner,  and  the  financial  delays 
and  losses  involved  in  case  the  main  contrac- 
tor Is  slow  pay  or  becomes  financially  embar- 
rassed. The  speaker  knows  what  he  is  saying, 
In  making  these  statements,  from  the  fact  that 
the  firm  which  he  represents  almost  invariably 
declines  to  assume  the  position  of  sub-contrac- 
tor on  any  work.  He  knows  of  others  who 
feel  the  same  way. 

Returning  to  the  second  method  of  preparing 
a  proposal,  that  of  getting  separate  prices  on 
all  the  different  classes  of  work,  we  find  a 
marked  disinclination,  on  the  part  of  dealers 
and  tradesmen,  to  give  their  best  figures  for 
bidding  purposes,  if  they  will  give  them  at  all. 
An  inquiry  of  the  sort  is  likely  to  be  met  with 
the  question:  "Have  you  this  contract?"  The 
answer  being  "No,"  it  is  likely  that  an  excuse 
will  be  offered,  such  as  "too  busy  to  figure  just 
now,"  or  else  the  statement:  "We  will  give 
you  a  safe  price  with  which  to  bid;  but,  in 
case  you  secure  the  contract,  we  may  be  able 
to  do  better,  and  expect  to  hear  from  you 
again."  Is  this  likely  to  be  satisfactory  to  the 
bidder  desiring  to  make  a  close  bid?  And  after 
he  had  added  his  5  per  cent.,  10  per  cent.,  or 
whatever  he  sees  fit  to  cover  the  financing  of 
the  job,  contingencies,  and  his  profit,  is  it  like- 
ly to  be  an  economical  method  for  the  pur- 
chaser? 

No  doubt,  if  every  contractor  had  the  skill 
and  knowledge  of  costs  and  conditions  to  make 


up  his  own  figures  for  all  classes  of  work,  It 
might  be  best  to  make  a  general  contract. 
Sometimes  he  attempts  to  do  this,  with  the 
result  that  he  is  entirely  too  liberal  In  his 
estimate,  and  loses  the  work,  or  else  makes  a 
mistake  somewhere,  and,  when  he  comes  to  do 
the  work  or  purchase  his  supplies,  finds  that 
there  is  a  corner  against  him,  or  some  condi- 
tion has  arisen  in  the  market  or  in  labor  which 
he  has  not  accounted  for.  It  is  practically  im- 
possible for  one  man  or  one  firm  to  be  fully 
posted  on  all  the  branches  of  work  entering 
into  a  large  bridge  or  building  contract.  The 
consequence  is  he  finds  that  he  has  a  losing 
contract,  a  highly  undesirable  state  of  affairs, 
not  only  for  himself,  but  for  the  purchaser. 
There  is  probably  no  engineer  or  owner  who 
desires  to  see  his  contractor  lose  money;  it  is 
certainly  bad  for  the  contractor,  and  a  source 
of  great  trouble  to  the  purchaser,  if  not  an 
actual  detriment  to  the  work.  Of  course,'  it  is 
not  right  to  assume  that  all  contracts  will  be 
profitable,  even  if  taken  and  prosecuted  by 
specialists;  all  are  likely  to  make  mistakes; 
but  It  is  fair  to  presume  that  fewer  mistakes 
are  made  in  one's  own  line  of  work  than  in 
something  with  which  one,  is  not  familiar. 

The  subject  has  thus  far  been  considered 
principally  from  the  standpoint  of  the  con- 
tractor, and  the  speaker  has  endeavored  to 
show  wherein  it  would  benefit  the  contractor 
to  take  only  his  own  kind  of  work.  In  order 
to  bring  this  about  it  must  be  shown  to  the 
purchaser,  or  the  engineer  or  architect  who 
represents  him,  that  he  will  benefit  by  dealing 
separately.  The  principal  argument  offered  in 
support  of  the  general  contract  system  is  the 
supposed  advantage  of  having  only  one  party 
to  deal  with,  and  the  presumption  that  trouble 
among  independent  contractors  on  the  same 
work  will  be  avoided  by  having  them  all  under 
one  control.  The  first  proposition  practically 
includes  the  second,  and,  while  it  may  avoid 
some  clerica.1  or  office  work,  it  surely  does  not 
avoid  anything  in  superintendence  or  inspec- 
tion; and  the  fact  that  the  combining  of  a 
large  contract  under  one  head  will  eliminate  p. 
large  amount  of  competition  would  seem  to 
far  outweigh  a  slight  saving  of  detail  in  draw- 
ing up  a  few  extra  contracts  or  making  a  few 
extra  vouchers  for  payment. 

It  is  a  fact  that  the  general-contract  method 
eliminates  competition.  As  an  example,  may 
be  quoted  the  bridge  work  for  the  State  of 
New  York.  The  bulk  of  this  work  consists  of 
not  very  large  bridges  over  the  canals,  some  of 
them  aggregating  perhaps  $50,000,  but  most  of 
them  much  less.  It  Js  the  invariable  practice 
in  the  Department  of  Public  Works  to  make 
one  contract  to  cover  each  structure,  and  they 
nearly  all  involve  a  little  concrete,  a  little  ex- 
cavation, a  little  embankment,  and  so  on,  to- 
gether with  the  steel  superstructure,  which,  in 
the  case  of  lift-bridges,  may  be  quite  compli- 
cated. The  consequence  is  that  there  is  little 
or  no  competition  in  this  State  work,  and  in 
case  they  are  so  fortunate  as  to  receive  two  or 
three  bids,  about  half  the  time  the  bids  ex- 
ceed the  appropriation,  because  excessive  prices 
are  put  in  for  the  little  odds  and  ends  of  work 
which  the  bridge  builder  does  not  want,  but 
has  to  take  in  order  to  get  the  steel-work. 

A  local  contractor,  knowing  or  being  able 
to  ascertain  easily  the  conditions  prevailing, 
could  take  care  of  these  items  well  and  eco- 
nomically, but  he  is  practically  debarred  from 
bidding  because  he  cannot  bid  on  the  bridge 
and  cannot  find  any  bridge  company  who  will 
give  him  a  price.  The  bridge  companies,  on 
the  other  hand,  at  least  a  good  many  of  them, 
not  wishing  to  be  bothered  with  the  substruc- 
ture work,  especially  under  present  conditions, 
when  there  is  plenty  of  more  desirable  work. 


do  not  prepare  any  estimate,  and  the  result  is 
as  stated;  there  is  practically  no  competition 
and  the  prices  are  excessive. 

There  is  no  doubt  whatever  that  much  bet- 
ter results  would  be  obtained  If  this  work  could 
be  divided  into,  perhaps,  not  more  than  two 
separate  contracts.  The  speaker  once  took  oc- 
casion to  ask  an  official  of  the  State  why  they 
adhered  to  this  practice,  and  found  that  it  is 
liecause  when  the  laws  making  the  appropria- 
tions are  passed,  they  direct  that  such  and 
such  moneys  be  appropriated  and  "a  contract" 
be  entered  into  for  the  work.  The  officials  feel 
that  they  are  bound  to  adhere  rigidly  to  the 
letter  of  the  law.  It  seems  to  be  nobody's  busi- 
ness to  change. this  form  of  wording.  This  is 
only  a  typical  case.  The  speaker  could  quote 
many  instances  where,  of  his  own.  knowledge, 
the  method  of  combining  different  kinds  of 
work  under  one  contract  has  prevented  compe- 
tition and  raised  the  cost. 

It  seems  strange  that  among  the  chief  adher- 
ents to  this  method  is  the  United  States,  in  its 
various  departments,  and  the  largest  munici- 
palities of  the  country.  We  scarcely  ever  find 
it  among  the  railroad  companies,  who  regard 
the  economical  aspect  more  carefully  than  pub- 
lic officials.  The  Navy  Department,  for  exam- 
ple, in  letting  the  contract  for  a  building,  will 
include  all  masonry,  carpentry,  steel-work, 
plumbing,  etc.,  under  one  contract.  This  sure- 
ly precludes  a  certain  amount  of  competition, 
and  presumably  is  an  expensive  method,  for 
the  reasons  stated  above.  Some  of  the  princi- 
pal bridge  companies  have  practically  turned 
down  Navy  Department  work,  although  quite 
desirable  in  itself;  but  it  <-annot  be  secured 
without  taking  much  work  which  is  not  desir- 
able, or  else  under  a  sub-contract,  with  its  at- 
tendant disagreeable  features. 


Bids   for   Public   Work  are  tendered   by  the 

city  engineer  of  Toronto,  Can.,  Mr.  C.  H.  Rust, 

in    competition    with    the    regular   contractors, 

with  the  result  that  during  1901  thirteen  of  his 

bids  were  the  lowest,  and  were  carried  out  by 

day  labor  under  his  supervision.     The  following 

table  shows  the  saving  to  the  city  in  the  cost 

of  paving  during  the  year  due  to  this  practice: 

Next.  Actual 

Class    of  Length,  City's  lowest      gain  to 

Pavement.  feet.      bid.  bid.  city. 

Macadam   694     ?l.;iOO  $1,369  $108.80 

Macadam   362           850  915  43.61 

Cedar  block  on  con- 
crete      108          293  345  56.27 

Cedar       block        on 

tarred  planks....  613       2.700  3.368  460.02 

Scoria  and  granite.  602       5.765  6.445  1,060.96 

Totals     $2,379  ?10,910                  $1,729  66 

Portland  Cement  Concrete  Pavements  have 
been  introduced  on  two  minor  streets  in  Grand 
Rapids.  They  are  described  substantially  as 
follows  by  City  Engineer  L.  W.  Anderson: 
Briggs  Court  has  a  total  width  of  30  feet,  with 
23-foot  roadway.  The  roadway  has  a  4-inch 
crown  and  a  curb  exposure  of  5  inches.  The 
upper  end  of  the  roadway  was  enlarged  to  a  30- 
foot  radius  to  allow  the  turning  of  teams. 
Donald  Street  has  an  18-foot  roadway  and  4- 
foot  walks.  The  sidewalks  consist  of  a  314- 
inch  base  and  %-inch  top;  the  pavement  of  a 
6-inch  base  and  1-inch  top.  The  concrete  for 
the  base  consists  of  one  part  Portland  cement, 
three  parts  sand,  and  five  parts  screened  gravel, 
the  particles  ranging  in  size  from  1  inch  to  14 
inch  in  their  largest  dimensions.  The  top  con- 
sists of  one  part  cement  and  two  parts  sand. 
The  following  is  from  the  specifications:  "The 
concrete  pavement  shall  be  laid  in  alternate  6- 
foot  sections,  with  at  least  a  '4-inch  expansion 
joint  at  the  curb,  and  a  template-made  joint  at 
the  crown.  A  coarse  brush  finish  shall  be  given 
the  surface."  The  contract  prices  for  this  pav- 
ing, which  aggregated  2,196  square  yards,  were 
$1.78  and  $1.56  per  square  yard. 


398 


THE     ENGINEERING    RECORD. 


Vol.  46,  No.  17. 


The  Pennsylvania  R.  R.  Bridge  at  Fifty-second 
Street,  Philadelphia. 


At  the  52d  Street  station  of  the  Pennsylvania 
Railroad  in  Philadelphia  the  tracks  of  the 
Schuylkill  division  diverge  from  the  main  line 
and  diagonally  intersect  six  freight  tracks.  In 
order  to  avoid  a  grade  crossing  and  give  a  free 
passage  to  the  passenger  trains  the  in-botind 
trains  will  enter  the  station  in  a  tunnel  below 
main  line  grade,  and  the  out-bound  trains  on 
a  bridge  above  grade.  The  bridge  superstruc- 
ture is  of  open-hearth  mild  steel  and  includes 
two  long  plate  girder  viadudt  approaches  and 
a  single  pin-connected  through  span  of  387 
feet  10  inches  on  centers  with  Pratt  trusses 
20  feet  apart  on  centers  which  have  thirteen 
panels  of  29  feet  10  inches  each.  The  center 
panel  has  parallel  chords  45  feet  apart  on  cen- 
ters; all  the  other  panels  have  inclined  top 
chords  sloping  down  to  a  truss  depth  of  30 
feet  at  the  hips.  The  span  weighs  about  900 
tons,  and  being  designed  for  heavy  traffic  at 
high  speeds,  is  proportioned  for  mass  and 
rigidity  to  resist  vibrations  and  deformations. 

The  lower  chord  is  made  up  entirely  of 
10-inch  eyebars,  of  which  there  are  in  the  cen- 
ter panel  four  1%  inches,  four  1  15/16  inches 
and  two  2  inches  thick.  The  main  diagonal 
ties  are  10-inch  eyebars  from  1  5/16  to  2% 
inches  thick.  There  are  counters  in  five  panels 
and  all  of  them  are  pairs  of  square  rods  with 
loop  eyes  and  sleeve  nut  adjustments,  except 
in  the  center  panel,  where  they  are  stiff  mem- 
bers riveted  to  gusset  plates  at  the  top  and 
bottom  of  the  vertical  posts.  The  trusses  are 
sway-braced  in  the  usual  manner  in  the  trans- 
verse vertical  plane  at  every  panel  point  by 
intermediate  horizontal  struts  at  a  uniform 
clear  height  of  about  20  feet  above  the  rail 
base,  top  lateral  struts  and  diagonal  X-bracing 
of  single  3%x3-inch  angles  in  the  vertical  pan- 
els between  them.  The  lateral  systems  consist 
of  angle  X-braces  in  all  the  panels  between  the 
top  and  bottom  chords.  The  track  is  carried 
at  a  grade  of  0.9  per  cent,  on  two  lines  of 
stringers  6%  feet  apart.  All  the  web  members 
of  the  truss  are  packed  inside  the  top  chord 
sections,  the  diagonal  ties  being  close  to  the 
jaw  plates  of  the  vertical  posts,  outside  them 
when  there  is  only  one  pair  of  bars  in  the 
panel  and  one  pair  outside  and  one  pair  inside 
when  there  are  two  pairs.  The  bottom  chord 
pins  have  the  main  ties  packed  next  to  the  jaw 
plates  of  the  vertical  posts  and  the  counters 
inside  the  posts. 

The  top  chords  and  end  posts  are  of  the 
regular  rectangular  trough  section  with  closed 
sides  and  top  and  latticed  bottom;  they  have 
a  36-inch  cover  plate  and  three  28-inch  webs, 
the  two  outside  ones  being  27%  inches  apart. 
The  lower  flanges  of  the  bottom  angles  are 
reinforced  with  5-inch  plates,  and  the  pins  are 
on  the  center  lines  of  the  web  so  as  to  make 
a  nearly  balanced  and  symmetrical  section. 
The  chords  are  made  in  single  panel  sections 
about  30  feet  long,  and  adjacent  pieces  have 
no  direct  bearing  on  each  other.  Their  ends 
have  half  holes  for  the  pins  and  are  milled  to 
a  clearance  of  %  inch.  They  are  not,  properly 
speaking,  spliced  at  panel  points,  but  the 
joints  are  covered  by  light  outside  field-riveted 
cover  plates  over  the  top  plate  and  the  bottom 
flanges  and  by  projections  of  the  outside  web 
reinforcement  plates  which  form  jaw  plates 
with  full  pin  holes  at  one  end  only  of  each 
chord  section,  thus  not  locking  the  chord  sec- 
tions together.  The  webs  are  made  up  of 
full  width  plates  with  eleven  lines  of  rivets 
and  with  narrower  plates  riveted  on  between 
the  angle  flanges.  Both  ends  of  each  section 
of  top  chord  are  stitTened  by  transverse  ver- 


tical diaphragms  about  2%  feet  from  the  pin 
centers  which  clear  the  vertical  posts  and  main 
ties.  The  chord  shown  at  U6-U5  has  the  same 
maximum  cross  section  as  that  for  U6-U6. 

The  vertical  posts  are  all  made  with  two 
built  channels  with  their  webs  in  longitudinal 
planes,  their  flanges  turned  in  and  latticed. 
At  the  bottom  they  project  below  the  lower 
chord-bar  heads  and  have  wide,  thick  horizon- 
tal plates  shop-riveted  across  their  ends  and 
field-riveted  to  the  floorbeams  to  afford  con- 
nections for  the  bottom  lateral  angles.  Above 
the  lower  chord  pin  there  is  the  usual  trans- 
verse vertical  diaphragm  for  the  floorbeam 
connection,  which  in  this  case  is  made  with  36 
%-inch  rivets  in  two  vertical  rows  The  two 
vertical  posts  at  U6-L6  have  wide  gusset  plates 
riveted  across  their  faces  at  top  and  bottom 
to  form  connections  for  the  center-panel  diago- 
nal members  or  counters,  which  are  I-shaped 
struts  made  with  two  pairs  of  6x4-lnch  angles, 
latticed.  One  of  them  is  made  in  a  single  con- 
tinuous piece  about  51  feet  long,  and  the  other 
one  is  cut  to  clear  it  at  and  spliced  across  the 
intersection  by  a  pair  of  14xl3/16-inch  flange 
cover  plates  nearly  6  feet  long.  These  are 
shop-riveted  to  one  part  of  the  diagonal  to 
form  jaw  plates,  which  are  field-riveted  to  the 
other  part  of  the  same  diagonal  with  48  rivets 
and  to  the  intersecting  diagonal  with  16  rivets. 
The  ends  of  the  diagonals  are  riveted  to  the 
vertical  posts  with  60  rivets  each. 

The  chord  pins  are  8  and  9  inches  in  diam- 
eter and  up  to  50  inches  long  at  L6.  They  are  all 
made  to  project  %  inch  beyond  the  eyebars  at 
each  end  and  have  the  ends  flnished  with  a 
concave  cast  disc  12  inches  in  diameter,  cham- 
bered 1  inch  deep  on  the  side  towards  the  eye- 
bar  and  held  in  position  by  a  nut  on  the  end 
of  a  1  %-inch  bolt  which  passes  through  them 
and  the  axis  of  the  pin. 

The  intermediate  floorbeams  have  the  lower 
sides  of  the  end  sections  of  the  web  notched  to 
clear  the  lower  chord  and  extended  above  the 
top  flange  to  form  the  connection  to  the  ver- 
tical post.  The  web  is  reinforced  by  two  side 
plates  extending  from  the  end  to  beyond  the 
stringer  connection  and  by  a  second  pair  ex- 
tending from  the  end  to  beyond  the  joint  to 
act  as  cover  splices  for  the  latter.  The  30-inch 
stringers  are  seated  on  horizontal  shelf  angles 
and  have  26  field  rivets  through  their  vertical 
flanges  and  the  web  of  the  floorbeam  at  each 
end.  The  stringers  are  made  with  a  %-inch 
web  plate,  four  6x4x%-inch  flange  angles  and 
four  14x%-inch  flange  cover  plates.  Horizon- 
tal connection  plates  are  fleld  riveted  to  the 
insides  of  their  top  flanges  to  receive  single 
3x3i4-inch  zig-zag  angles,  and  the  bottom 
flanges  are  riveted  to  the  lower  lateral  diago- 
nals. The  end  floorbeam  has  square  ends  seat- 
ed on  pedestals  extended  from  the  shoes  for 
the  trusses.  The  top  flange  angles  project  to 
cross  the  inclined  end  posts  to  which  they  are 
riveted  with  bent  connection  plates  and 
braced  by  bent  horizontal  longitudinal  angles. 
The  track  is  carried  from  the  end  floorbeams 
to  the  abutment  masonry  on  brackets  in  the 
planes  of  the  stringer  webs  which  have  their 
top  flanges  spliced  to  those  of  the  end  string- 
ers by  flange  cover  plates  passing  through 
slots  in  the  floorbeam  webs.  The  top  lateral 
diagonals  are  I-shaped  struts  made  with  two 
pairs  of  3%x3-inch  angles,  latticed,  and  field 
riveted  at  the  ends  between  a  pair  of  horizon- 
tal plates  like  jaw  plates  on  the  inner  flanges 
of  the  top  chords.  One  strut  is  continuous,  and 
the  other  is  out  to  clear  it  and  spliced  across 
the  intersection  by  top  and  bottom  flange  cover 
plates  shop-riveted  to  one  half  and  fleld-riveted 
to  the  other  half.  At  the  intersection  both 
struts  have  full  web  plates  which  are  connect- 


ed by  four  vertical  plates,  two  of  them  bent  to 
acute  and  two  to  obtuse  angles  corresponding 
to  the  angles  between  the  struts  and  one  of 
each  shop-riveted  to  the  end  of  each  short  di- 
agonal so  as  to  make  projecting  flanges,  which 
are  fleld-riveted  to  opposite  sides  of  the  web 
of  the  continuous  strut. 

The  bottom  lateral  diagonals  are  T-shaped 
struts  made  of  pairs  of  6x4-inch  angles  shop- 
riveted  together  back  to  back,  with  the  ver- 
tical flanges  up  and  the  horizontal  flanges 
field-riveted  at  the  ends  to  the  connection 
plates  at  the  feet  of  the  vertical  posts.  One 
strut  in  each  panel  is  made  continuous,  and 
the  other  is  cut  to  clear  it  and  spliced  across 
the  intersection  with  a  16x%-inch  bottom 
flange  plate  shop-riveted  to  the  under  side  of 
one  of  the  short  pieces  and  field-riveted  to  the 
other  and  to  the  intersecting  strut.  Pairs  of 
short  connection  angles  with  their  horizontal 
flanges  up  have  their  vertical  flanges  shop- 
riveted  to  the  vertical  flanges  of  the  struts 
and  their  horizontal  flanges  field-riveted  to  the 
under  sides  of  tlie  bottom  flanges  of  the  string- 
ers. 

The  portal  bracing  consists  of  a  main  strut 
connecting  the  hip  joints  of  the  two  trusses, 
a  parallel  strut  below  it  in  the  plane  of  the  end 
posts,  and  three  horizontal  panels  of  X-braces 
between  them,  and  has  no  knee  braces.  The 
main  strut  has  a  pentagonal  cross  section,  as 
shown  in  the  detail,  with  solid  web  plates  on 
four  sides  and  lattice  bars  on  the  fifth  and  nar- 
rowest side.  The  two  sides  in  the  planes  of 
the  top  flanges  of  the  top  chord  and  end  post 
are  made  of  separate  flat  plates  spliced  by  a 
narrow  bent  cover  plate.  These  plates  do  not 
extend  quite  to  the  ends  of  the  strut,  but  are 
spliced  to  short  end  sections  which  project 
beyond  the  edges  of  the  strut  and  are  fleld- 
riveted  to  the  inner  sides  of  the  flanges  of  the 
top  chord  and  end  post.  These  plates  also 
serve  as  gussets  for  the  connection  of  the  top 
lateral  diagonals  and  the  portal  X-braces.  The 
lower  horizontal  portal  strut  is  simply  a  plate 
girder  with  two  4x3  %-inch  flange  angles  and 
a  26x5/16-jinch  web  perpendicular  to  the  axes 
of  the  end  posts.  Each  end  of  the  web  is  fleld- 
riveted  to  the  end  post  web  through  a  single 
bent  plate.  The  X-braces  between  the  horizon- 
tal struts  have  I-shaped  cross  sections  made 
with  two  pairs  of  3%x3-inch  angles,  latticed. 
The  shoes  are  special,  in  that  each  has,  on 
the  side  next  the  bridge  axis,  an  extension  of 
the  bottom  plate  with  a  pedestal  on  it  having 
a  wide  top  plate  which  serves  for  the  seat  of 
the  end  floor  beam  and  the  end  lateral  diagonal 
connection.  Each  shoe  has  three  webs  rein- 
forced to  give  a  total  length  of  9^4  inches  pin 
bearing.  The  web  plates  are  in  the  same  planes 
as  the  web  plates  of  the  end  posts  and  are  cut 
through  the  center  of  the  pin  to  clear  them 
and  leave  only  half  holes  except  in  the  cases 
of  the  outside  pin  plates  which  project  above 
the  others  and  have  full  holes  corresponding 
with  the  projecting  jaw  plates  on  the  lower 
ends  of  the  end  posts  on  the  opposite  sides  of 
the  bearings,  and  with  them  serving  to  lock 
these  members  together  to  the  end  pins.  The 
expansion  shoes  are  seated  on  segmental  roll- 
ers 12  inches  in  diameter  and  4%  feet  long 
with  transverse  grooves  in  the  center  to  lock 
them  to  2 %-inch  ribs  on  the  surfaces  of  the 
bottom  plates  of  the  shoes  and  the  tops  of  the 
bed  plates.  Both  ends  of  the  rollers  are  con- 
nected by  tapbolts  to  horizontal  top  and  bot- 
tom side  pieces.  These  are  composed  of  5-inch 
channels  with  their  webs  reinforced  by  5x1- 
inch  plates.  The  tapbolts  are  1%  inches  in 
diameter  and  7  inches  long,  penetrate  the  roll- 
er 3  inches  and  have  a  1  %-inch  shoulder  3/32 
inch  longer  than  the   thickness  of  the  roller 
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frame.  Outside  the  frame  the  bolt  is  turned 
down  to  1%  inches  diameter  and  has  a  nut 
bearing  on  a  3x%-inch   washer. 

The  54x68-inch  bed  plate  for  the  expansion 
end  is  IM  inches  thick  and  has  nine  6x%-inch 
flats  riveted  to  the  upper  surface  for  transverse 
bearings  for  the  rollers.    The  bed  plate  for  the 


fixed  end  Is  14  inches  high  over  all  to  compen- 
sate for  the  depth  of  the  roller  nest,  and  is 
made  with  a  50x68x1  %-inch  bed  plate,  and  a 
48x%x60-inch  top  plate  separated  by  seven 
pairs  of  12-inch  40-pound  channels  riveted  to- 
gether back  to  back.  In  the  longitudinal  cen- 
ter line  of  each  bed  plate  there  is  a  vertical 


^^/-ri- 


5x4-lnch  angle  riveted  to  the  web  of  each  chan- 
nel so  that  the  outstanding  flanges  of  angles 
on  adjacent  pairs  of  channels  are  in  contact, 
back  to  back,  and  are  shop-riveted  together, 
making  Z-shaped  diaphragms  stiffening  and 
uniting  the  channel  webs.  Each  bed  plate  is 
anchored  to  the  masonry  by  four  1%-inch  stone 
bolts. 

The  bridge  was  built  according  to  the  speci- 
flcations  of  the  Pennsylvania  Railroad  Com- 
pany, Mr.  W.  H.  Brown,  chief  engineer;  Mr. 
W.  A.  Pratt,  assistant  to  chief  engineer  and 
formerly  engineer  of  bridges,  and  Mr.  H.  R. 
Leonard,  now  engineer  of  bridges  and  build- 
ings. The  superstructure  was  built  at  the  Pen- 
coyd  plant  of  the  American  Bridge  Company, 
Mr.  Paul  L.  Wolfel,  chief  engineer. 


The  Output  of  Cement  in  the  United  States 
has  doubled  in  the  five  years  from  1897  to  1901. 
According  to  the  Treasury  Bureau  of  Statistics, 
the  output  In  1901  was  20,000,000  barrels. 


Masonry. 


The  World's  Coal  Production,  according  to  a 
British  exchange,  is  700,000,000  tons  annually. 
During  the  past  three  years  the  United  King- 
dom has  produced  an  average  of  221,441,000 
tons,  and  the  United  States  242,816,000  tons. 
The  total  of  these  two  countries  amounts  to 
nearly  five-sevenths  of  the  whole  world's  pro- 
duction. 
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£fid  Post  and  Lower 
Chora  removed. 


Detail    of   Shoe. 


^F^oorbeam. 
M/ddle  Vertical  Post. 


Among  the  Smokeless  Cities  of  Europe,  Berlin 
ranks  very  high,  according  to  consular  reports. 
This  is. in  spite  of  the  fact  that  Berlin  Is  a  busy 
manufacturing  place,  and  is  accredited  to  three 
conditions:  The  prevailing  use  of  coke  and 
briquettes;  the  intelligent  construction  of  boiler 
furnaces  and  chimneys;  and  the  high  standard 
of  skill  that  is  maintained  among  firemen. 
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Letters  to  the  Editor. 


.    Ri:siDE>-TiAi.  Septic  Tanks. 

Sir: — I  can  hardlj-  agree  with  the  ideas  ad- 
vanced and  being  put  in  practice  for  the  cai"e 
of  the  sewage  of  Zion  City  as  outlined  in  the 
paper  prepared  by  Mr.  Burton  J.  Ashley  for 
the  American  Society  of  Municipal  Improve- 
ments and  published  in  your  issue  of  the  11th. 

It  has  been  considered  feasible  and  desir- 
able to  include  individual  septic  tanks  in  the 
scheme  of  sewage  disposal  for  isolated  resi- 
dences and  institutions,  but  it  hardly  seems 
advisable  or  economical  to  adopt  this  system 
in  a  city  or  village  where  a  large  number  de- 
sire sewer  connections  and  where  it  is  neces- 
sary to  use  a  sewer  system  to  carry  off  the 
effluent  from  the  isolated  septic  tanks.  It  is 
easy  to  admit  that  with  the  individual  septic 
tanks  the  cost  of  final  disposal  will  be  les- 
sened, that  the  sewers  may  more  easily  be  kept 
clean,  that  the  grades  may  be  safely  made  a 
little  less  and  that  the  cost  of  construction  and 
maintenance  of  the  sewer  lines  proper  may 
thus  be  lessened  to  a  slight  extent.  But  over 
against  these  advantages  are  set  the  cost  of 
constructing  the  individual  tanks,  which,  it 
would  appear,  would  greatly  overbalance  the 
advantages  gained  by  this  individual  system, 
and,  in  addition,  the  cost  of  inspecting  and 
cleaning  the  separate  tanks.  Furthermore, 
serious  objection  must  be  raised  against  the 
location  of  a  septic  tank  in  every  yard.  It 
seems  that  it  would  be  cheaper  to  put  in  an 
ordinary  system  of  sanitary  sewers,  with  the 
necessary  flush  tanks,  etc.,  and  at  the  outlet 
provide  works  to  care  for  the  sewage,  accord- 
ing to  the  system  best  suited  to  the  locality. 
It  is  commonly  believed  that  one  large  plant 
can  be  operated  and  maintained  for  a  much 
less  sum  than  would  be  necessary  to  care  for  a 
large  number  of  isolated  tanks.  It  certainly 
could  be  operated  with  much  less  friction  than 
would  be  encountered  in  compelling  individual 
owners  to  properly  construct  and  maintain 
separate  plants. 

If  septic  treatment  alone  will  sufficiently 
purify  the  sewage,  then  the  large  municipal 
disposal  works  will  require  practically  no  at- 
tention— at  the  most,  much  less  than  it  will 
be  necessary  to  bestow  upon  the  separate  tanks. 
If  further  treatment  than  that  given  by  the 
tank  must  be  provided,  a  municipal  plant  will 
be  required  anyway  and  the  septic  treatment 
could  be  much  better  given  at  the  outfall. 
Leaving  out  all  considerations  of  convenience 
and  finance,  this  system  of  individual  septic 
tanks  must  be  unsatisfactory  from  a  sanitary 
standpoint.  It  is  possible  to  construct  water 
tight  tanks  of  brick  and  concrete,  but  it  is 
difficult  and  requires  considerable  care.  That 
this  care  will  be  used  in  the  construction  of 
every  tank  is  extremely  doubtful,  and  so  there 
will  ensue  the  use  of  leaky  tanks  in  a  good 
many  cases,  with  the  resulting  pollution  of  the 
subsoil,  a  very  undesirable  condition.  With 
improved  methods  these  cesspools  or  tanks 
can  be  cleaned  out  without  producing  any  great 
nuisance,  but  it  is  a  nasty  job  and  one  which 
It  would  be  well  to  avoid,  especially  in  the  more 
closely  built  up  sections  where  the  tanks  can 
not  be  advantageously  located.  With  the  large 
number  of  septic  tanks  proposed,  it  is  extreme- 
ly probable  that  some  will  not  work  properly, 
with  the  result  that  an  offensive  effluent  will 
be  produced  which  may  so  foul  the  combined 
effluents  as  to  make  the  work  of  the  other  tanks 
of  no  avail.  Conditions  may  be  such  at  Zion 
City  that  this  method  is  the  proper  one,  but  it 
Is  hard  to  imagine  just  what  they  are. 

Bowling  Green,  Ohio,  has  adopted  the  scheme 
of  placing  catch  basins  in  the  house  connec- 
tions to  the  sewer  system,  for  the  purpose  of 


keeping  out  the  solid  matter  and  thus  puttine; 
off  the  day  when  it  will  be  necessary  to  pro- 
vide a  sewage  disposal  plant;  but  it  is  under- 
stood that  this  scheme  is  only  a  temporary  ex- 
pedient to  be  followed  until  the  demand  for 
connections  shall  have  reached  such  a  point 
that  it  will  be  easy  to  secure  the  money  neces- 
sary for  disposal.  The  requiring  of  these 
separate  catch  basins  is  a  tax  on  sewer  con- 
nections and  tends  to  keep  down  the  number. 
This  is  undesirable,  also,  as  it  usually  is  difli- 
cult  enough  In  the  smaller  places  to  comuel 
connections  to  be  made,  without  placing  any 
special  obstacle  in  the  way. 
Yours  truly, 

Benj.  H.  Flynn. 
Columbus,   O.,  October   17. 


Concrete  Buxjks  in  the  Buef.^lo  Breakwater. 

Sir: — I  notice  on  page  578  of  your  issue  of 
June  21,  1902,  this  paragraph  at  the  end  of  the 
editorial  on  "An  Interesting  Concrete  Struc- 
ture:" 

"It  is  apparently  the  opinion  of  Major  Sy- 
mons  that  one  advantage  arising  from  the 
fabrication  of  the  (concrete)  blocks  was  the 
avoidance  of  the  depositing  of  conci-ete  en 
masse  under  water.  Inasmuch  as  the  top  of 
the  cribwork  substructure  was  but  little  below 
mean  water  level,  the  method  of  first  making 
the  concrete  blocks  and  then  putting  them  in 
place  undoubtedly  had  substantial  advantages. 
If  any  one  thing  has  been  established,  how- 
ever, by  prolonged  experience  during  the  past 
eight  or  ten  years,  it  is  that  under  proper  con- 
ditions the  best  of  good  results  may  be  ob- 
tained from  a  proper  deposition  of  concrete 
en  masse  under  water." 

The  conditions  of  construction  at  the  Buffalo 
breakwater  are  evidently  not  well  understood 
by  the  writer  of  the  article  referred  to.  In  all 
engineering  structures  the  matter  of  appear- 
ance and  finish  must  be  kept  in  mind.  A 
slovenly  piece  of  work  reflects  no  credit  on  the 
engineer  having  it  in  charge.  The  use  of  the 
concrete  blocks  in  the  Buffalo  breakwater  gives 
character  and  finish  to  the  structure,  and  facili- 
tates greatly  the  operations  subsequent  to  their 
placing.  It  fell  to  the  lot  of  the  writer  of  this 
letter  to  build  the  first  section  of  concrete  super- 
structure on  thisbreakwater.  The  depth  of  water 
on  the  substructure  being  only  a  couple  of  feet 
and  the  toe  of  the  concrete  having  to  rest  on 
wood  caused  all  the  trouble  which  made  neces- 
sary the  use  of  concrete  blocks.  The  concrete 
toe  was  exposed  to  the  constant  rise  and  fall 
of  little  waves  from  the  surface  of  the  lake. 
The  material  could  not  be  put  in  so  fast  as  to 
prevent  these  little  waves  from  washing  out 
all  the  mortar  from  the  broken  stone  and 
gravel.  The  result  was  that  during  the  first 
season's  work  many  holes  were  formed  under 
the  parapet.  Some  of  these  holes  were  more 
than  a  foot  high  and  extended  back  under  the 
wall  four  or  five  feet.  As  I  remember  the 
work  done  during  that  first  season,  I  doubt 
whether  a  length  of  three  consecutive  feet  can 
be  found  in  which  the  toe  of  the  face  of  the 
parapet  has  not  been  more  or  less  injured  in 
the  way  mentioned.  Every  possible  care  was 
taken  to  protect  this  angle.  The  joint  between 
the  sheeting  and  the  top  timber  of  the  crib 
was  calked;  and  then  the  two  faces  -^ere  lined 
with  felt.  The  concrete  was  placed  most  care- 
fully and  with  the  least  possible  disturbance, 
but  the  relentless  plashing  of  those  little  waves 
went  on  incessantly  and  finally  triumphed  over 
all  the  Ingenuity  of  those  who  tried  to  van- 
quish it. 

The  holes  mentioned  above  had  to  be  filled 
as  best  they  could.  The  most  successful  method 
accomplishing  the  work  was  to  pack  them  full 
of     small     bags     filled     with     concrete,     the 


outside  of  the  bags  being  thickly  smeared 
with  quick-setting  cement  mortar.  The 
result  was  effective  but  unsightly.  A  cut- 
stone  masonry  face  was  tried,  but  it  was 
found  to  be  prohibitive  in  cost!  Then  the  con- 
crete blocks  were  authorized.  They  had  a 
double  advantage:  first,  they  preserved  the  face 
of  the  work;  second,  they  formed  a  small 
breakwater  behind  which  the  concrete  work 
could  be  carried  on  during  many  days  when  a 
little  roughness  of  the  lake  would  otherwise 
have  put  a  stop  to  operations. 

Two  points  must  be  considered  in  criticising 
such  admirable  work  as  that  of  Major  Symons: 
concrete  will  not  bond  with  wood;  and  a  clean 
edge  cannot  be  put  on  concrete  in  a  sea  way. 
Yours  truly, 

F.  A.  Mahan, 
Major   of    Engineers,    (Retired). 

Paris,  September  24. 


The  New  East  River  Bridge  Cables. 


With  the  approaching  completion  of  the  main 
cables  six  of  the  seven  principal  divisions  of 
work  on  the  great  East  River  bridge  will  have 
been  nearly  or  quite  finished.  The  building  of 
the  caisson  piers,  of  the  main  towers,  of  the 
anchorages,  of  the  four  shore  spans,  of  the  ap- 
proaches and  of  the  cables  leaves  only  the  road- 
ways and  trusses  to  be  suspended  between  the 
main  towers.  The  designs  for  this  work  have 
been  so  carefully  elaborated  and  the  contracts 
so  long  made  that  with  all  the  preparations 
complete  for  its  execution  it  should  soon  be 
possible  to  predict  with  confidence  the  time 
when  the  bridge  will  be  ready  for  use,  barring 
only  the  direct  and  indirect  delays  from  labor 
troubles,  which  apparently  may  arise  in  spite 
of  every  precaution. 

The  four  main  cables,  which  are  the  largest 
in  the  world  and  have  been  built  at  the  most 
rapid  rate,  are  practically  completed  and  ad- 
justed and  are  now  receiving  the  final  covering, 
which,  although  not  an  element  of  their  func- 
tions in  the  bridge,  is  expected  to  thoroughly 
protect  and  preserve  them  for  many  years. 
Each  of  the  four  main  cables  is  about  18  inches 
in  diameter,  3,000  feet  long  and  weighs  2,500,- 
000  pounds.  It  is  composed  of  10,397  straight 
steel  wires  and  has  an  ultimate  strength  of 
about  50,000,000  pounds.  The  wires,  about 
3/16-inch  in  diameter,  were  received  in  4,000- 
foot  lengths  and  their  ends  were  spliced  with 
sleeve  nuts  to  make  them  continuous  through- 
out each- of  the  37  strands.  They  were  pulled 
across  the  river  in  double  lengths  and  looped 
over  the  end  pins  like  yarn  in  a  skein.  After 
adjustment  for  length,  pdeition  and  stress  they 
were  solidly  compacted  into  a  cylinder,  bound 
and  covered  with  a  mixture  of  oil  and  graphite. 
They  are  to  be  covered  with  a  water  tight 
cylindrical  steel  shell,  but  it  has  just  been  de- 
cided to  interpose  a  special  waterproof  cover- 
ing inside  the  shell,  and  a  $50,000.00  contract 
for  this  has  been  awarded  to  the  John  A.  Roeb- 
ling's  Sons'  Company,  who  have  built  the 
cables.  Waterproofed  duck  will  be  cut  in  strips 
7  inches  wide  and  wrapped  spirally  around 
each  cable  from  end  to  end.  A  second  and  a 
third  wrapping  will  follow  and  then  the  steel 
shells  will  be  put  on  and  the  cables  will  be 
ready  to  receive  the  suspended  structure. 


The  Mileage  of  Electric  Railways  in  the 
United  States  is  now  between  24,000  and  25.009 
miles,  according  to  a  statement  made  by  Presi- 
dent Vreeland  at  the  recent  convention  of  the 
American  Street  Railway  Association.  The 
total  capital  invested  is  nearly  $2,000,000,000. 
Eleven  years  ago  there  were  only  1,800  miles 
of  such  railways  representing  an  investment 
of  about   $75,000,000. 
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Reconstruction  of  a  Stone  Dam  at  Roswell,  Ga. 


Tlie  stone  dam  at  Roswell,  Ga.,  a  section  of 
which  as  finally  reconstructed  is  shown  in  the 
accompanying  cut,  w^as  first  built  some  fifteen 
years  before  the  civil  War,  and  was  then  used 
In  connection  with  a  regular  over-shot  water 
wheel.  It  was  built  of  dry  laid  stone,  the  water 
lace  being  laid  a  few  inches  deep  in  either  a 
cheap  form  of  Rosendale  cement  or  a  very  good 
quality  of  lime  mortar.  The  old  stonework  was 
largely  of  a  flat,  stratified  formation  and  was 
laid  in  horizontal  courses.  It  is  stated  that  in 
the  body  of  the  dam  the  stone  was  very  poor, 
being  little  better  than  shale. 

About  ten  years  ago  the  old  dam  was  over- 
hauled and  patched.  The  water  slope  at  the 
spillway  was  coated  with  cement  mortar,  in 
which  a  plank  face  was  laid.  This  dam  had  a 
sheer  drop  at  the  spillway  of  slightly  over  27 
feet  and  a  depth  of  spillway  of  about  5  feet.  The 
length  of  the  spillway  was  the  same  as  at 
present,  138  feet.  The  greatest  thickness  of 
the  old  dam  at  its  base  was  roughly  30  feet. 

As  finally  reconstructed  under  the  direction 
of  Messrs.  Collier  &  Brown,  consulting  engi- 
neers, Atlanta,  a  dry  rubble  addition  was 
placed  on  the  downstream  face  of  the  dam, 
resting  on  a  solid  masonry  foundation  laid  on 
bed  rock.  The  mortar  used  on  the  work  was 
composed  of   one  part  Atlas   cement  to  three 
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parts  sand.  The  masonry  foundation  course 
was  laid  with  its  upper  surface  sloping  toward 
the  center  of  the  dam  in  the  ratio  of  two  hori- 
zontal to  one  vertical,  and  the  new  dry  laid 
stonework  was  placed  upon  this  in  irregular 
parallel  courses.  The  crest  of  the  dam  was 
raised  above  its  former  level  about  6  feet,  and  a 
face  of  3x6-inch  yellow  pine  planking  was  put 
on  the  water  face  and  joined  to  what  remained 
of  the  old  timber  face  by  a  watertight  joint. 
The  length  of  the  spillway  is  138  feet  and  its 
depth  5  feet.  The  total  length  of  the  dam  is 
251  feet.  Two  head-gates  of  oak  timber,  2  feet 
8  inches  by  6  feet  in  size  are  provided,  and 
two  sluice  gates  about  3  feet  square  can  be 
used  to  draw  off  the  pond. 

Time  was  the  most  important  consideration  in 
the  reconstruction  of  this  dam.  It  was  neces- 
sary to  shut  down  the  mill  of  the  Roswell  Man- 
ufacturing Company,  which  utilized  the  power 
developed,  on  account  of  repairs  and  replace- 
ments in  the  plant,  and  the  company  did  not 
wish  the  work  on  the  dam  to  cause  any  further 
delay.  In  order  to  keep  the  work  moving  at 
its  fastest  rate,  six  quarries  were  opened  along 
the  shores  in  the  vicinity  of  the  dam.  Of  these, 
five  were  in  continuous  operation.  Two  fed  to 
the  dam  by  means  of  an  overhead  cable  cbn- 
veyor  stretched  across  the  dam  site  from  bluff 
to  bluff,  a  distance  of  .500  feet.  Three  others 
were  connected  to  the  dam  l)y  tram  lines,  and 
from  one  the  stone  was  floated  down  the  stream 
in  scows. 


The  work  on  the  downstream  face  of  the 
dam  was  carried  on  with  the  dam  full,  the 
water  level  being  kept  below  the  spillway  by 
means  of  the  sluice  gates.  The  work  on  the 
crest  of  the  dam  and  on  the  gates  was  carried 
on  while  the  mill  was  shut  down  for  its  own 
repairs  and  the  pond  drained,  thus  causing  no 
delay  in  the  operation  of  the  mill.  The  con- 
tractors for  the  work  were  Sullivan  Brothers, 
and  Lewis  White,  of  Roswell. 

As  the  dam  at  Roswell  withstood  the  floods 
of  last  winter,  which  destroyed  the  dams  at 
Columbus,  Ga.,  Anderson,  S.  C,  and  elsewhere, 
it  is  to  be  assumed  that  the  design  is  of  suffi- 
cient strength  to  withstand  the  greatest  flood 
likely  to  occur  in  that  region.  The  foregoing 
notes  have  been  prepared  from  information  and 
drawings  furnished  by  Messrs.  Collier  &  Brown. 


Personal   and   Obituary  Notes. 


Mr.  Robert  Maxson  Greene,  Assoc.  M.  Am. 
SoC.  C.  E.,  has  been  added  to  the  force  of  the 
Director  of  Works  of  the  Louisiana  Purchase 
Exposition   for   structural  engineering  work. 

Messrs.  Robert  Stockton  and  Frank  Moses, 
assistant  to  the  president  and  chief  engineer, 
respectively,  of  the  South  Jersey  Gas,  Electric 
&  Traction  Co.,  at  Camden,  N.  J.,  have  resigned. 

Lieuts.  William  Kelly,  John  R.  Slattery  and 
Paul  S.  Bond,  Corps  of  Engineers,  U.  S.  A., 
have  been  ordered  to  the  Washington  barracks 
for  duty  with  the  Third  Battalion  of  Engineers. 

Mr.  H.  S.  Burroughs  has  withdrawn  from  the 
firm  of  Ballantyne  &  Evans  and  has  opened  an 
office  at  27  William  Street,  New  York,  for  the 
practice  of  electrical  and  mechanical  en- 
gineering. 

Mr.  Reed  R.  Lewis  has  left  the  field  of  gen- 
eral consulting  practice  to  accept  the  position 
as  superintendent  of  The  Century  Architectural 
&  Engineering  Co.,  Real  Estate  Trust  Building, 
Pittsburg. 

Mr.  Rudolph  Hering  has  been  engaged  by  the 
Board  of  Health  of  Bridgeport,  Conn.,  to  de- 
termine the  condition  of  the  city's  reservoirs 
and  advise  regarding  the  establishment  of  a 
filter  plant. 

Mr.  Emil  Kulchling  has  been  engaged  by  the 
Street  and  Water  Board  of  Jersey  City  in  con- 
nection with  proceedings  that  are  to  be  insti- 
tuted to  compel  the  Jersey  City  Water  Supply 
Co.  to  build  a  dyke  at  the  Boonton  reservoir,  ac- 
cording to  the  board's  own  plans. 

Mr.  N.  A.  Christensen  has  resigned  as  gen- 
eral superintendent  of  the  Christensen  En- 
gineering Co.,  of  Milwaukee,  to  manufacture 
air  compressors  for  all  purposes  except  air 
brakes,  this  work  being  still  continued  by  the 
company,  of  which  he  will  remain  consulting 
engineer. 

Messrs.  G.  H.  Benzenberg,  M.  Am.  Soc.  C.  E., 
of  Milwaukee,  Allen  Hazen,  M.  Am.  Soc.  C.  E., 
of  New  York,  and  William  G.  Clark,  Jun. 
Am.  Soc.  C.  E.,  of  Toledo,  have  been  employed 
by  the  water-works  board  of  Toledo,  O.,  in  con- 
nection with  the  selection  of  a  water  supply 
for   that  city. 

Mr.  Albert  S.  Crane,  M.  Am.  Soc.  C.  E.,  has 
resigned  as  chief  engineer  of  The  Lake  Su- 
perior Power  Co.,  Sault  Ste.  Marie,  Ont.,  to  take 
charge  of  the  water-power  development  of  the 
Chicago  drainage  canal  at  Lockport  and  .Toliet, 
becoming  one  of  the  assistant  chief  engineers 
of  the  Chicago  Sanitary  District. 

Col.  Allan  C.  Bakewell,  who  was  recently 
elected  president  of  the  Sprague  Electric  Co., 
has  long  been  identified  with  the  electrical  in- 
dustry. He  was  vice-president  and  general 
manager  of  the  old  Interior  Conduit  &  Insula- 
tion Co  ,   which   was  absorbed   by  the  Sprague 


Electric  Co.,  some  years  ago,  and  previous  to 
his  present  office,  was  for  three  years  second 
vice-president  and  general  manager  of  the 
Sprague  Company.  Mr.  D.  Clarence  Durland, 
for  the  past  three  years  assistant  general  man- 
ager of  the  company,  has  been  elected  its 
second  vice-president. 

The  following  candidates  for  membership  In 
the  American  Society  of  Civil  Engineers  were 
announced  elected  October  15.  Associate,  Mer- 
rill Watson,  New  York  City.  Juniors:  E.  M. 
Adams,  Washington,  D.  C;  A.  F.  Armstrong, 
Ogdensburg,  N.  Y.;  H.  J.  M.  Baker,  Port  Town- 
send,  Wash.;  H.  E.  Boardman,  New  York  City; 
O.  C.  Edwards,  Jr.,  Steubenville,  O.;  J.  W. 
DuB.  Gould,  Yonkers,  N.  Y.;  L.  T.  Haney,  St. 
Elmo,  Va.;  E.  C.  Heald,  Phoenixville,  Pa.;  S.  B. 
Hill,  Ithaca,  N.  Y.;  A.  R.  HoUlday,  New  Castle, 
Pa.;  S.  C.  Hulse,  Ithaca,  N.  Y.;  R.  C.  Kimball, 
Evart,  Mich.;  Kieffer  Lindsey,  Columbus,  Ga.; 
H.  P.  McDonald,  Jr.,  Jersey  City,  N.  J.;  J.  H. 
Madden,  New  York  City;  D.  H.  Ray,  New  York 
City;  R.  H.  Sabin,  Sherman,  Tex.;  C.  H.  Sny- 
der, Johnstown,  Pa.;  W.  P.  Taylor,  Philadel- 
phia, Pa. 

George  H.  Mendell,  M.  Am.  Soc.  C.  E.,  Col., 
Corps  of  Engineers,  U.  S.  A.,  retired,  and  presi- 
dent of  the  Board  of  Public  Works  of  San  Fran- 
cisco, died  October  19.  He  was  graduated  from 
the  Military  Academy  at  West  Point  in  the 
class  of  1852,  as  a  second  lieutenant  of  the 
topographical  engineers,  and  remained  in  the 
service  throughout  the  Civil  War,  becoming  fin- 
ally "colonel.  Corps  of  Engineers,  in  1886.  For 
gallant  and  meritorious  services,  particularly 
at  the  siege  of  Petersburg,  Va,  and  in  the  de- 
fenses of  Baltimore,  he  was  breveted  colonel 
in  1865.  Most  of  his  work  for  the  engineers' 
corps,  both  before  and  after  the  war,  has  been 
in  California,  with  the  exception  of  about  five 
and  one-half  years  as  assistant  professor  in  the 
Military  Academy;  and  since  1876  he  has  in 
his  civil  capacity  been  identified  from  time  to 
time  with  considerable  municipal  work  of  San 
Francisco.  From  1878  to  1880  he  was  consult- 
ing engineer  of  the  State  of  California. 


The  Intramural  Railway  at  the  Louisiana 
Purchase  Exposition  will  be  a  third-rail  road 
9  2/3  miles  long,  traversing  the  grounds  in 
three  loops.  The  elevated  portions  will  lie 
wooden   viaducts. 


A  750-Horse-Power  Steam  Turbine,  to  be 
made  by  the  General  Electric  Company,  is  said 
to  have  been  ordered  by  the  Massachusetts 
Electric  Companies  for  their  station  at  New- 
port,  R.  I. 


Timber  Dams  generally  have  an  indefinite 
life,  but  Mr.  J.  M.  G.  Watt,  M.  Am.  Soc.  C.  E., 
has  recently  pointed  out  that  it  is  just  the  few 
exceptions  that  cause  great  trouble;  he  has 
been  compelled  to  tear  out  thousands  of  feet 
of  good  timber  in  order  to  get  down  to  the 
rotting  sticks  threatening  a  structure's  stability. 
Hence  a  concrete  dam  is  preferable.  Where 
timber  must  be  used,  it  is  sometimes  advisable 
to  build  several  courses  in  shallow  water  near 
the  shore  and  float  them  into  position;  he  has 
followed  this  plan  with  cribs  250  feet  long,  50 
feet  wide  and  8  to  10  feet  high.  He  has  found 
]  0x1 0-inch  sticks  the  most  economical,  and 
builds  his  pens  on  10-foot  centers.  Butt  joints 
are  used  everywhere.  The  sheathing  on  the 
upstream  face  is  a  layer  of  3-inch  plank  covered 
by  one  of  2-inch  plank,  breaking  joints;  if  placed 
carefully  close  together  they  do  not  need  calk- 
ing. The  top  layer  is  in  two  courses,  the  upper 
section  being  short  so  that  when  it  is  replaced 
it  is  unnecessary  to  draw  the  pool  down  more 
than  12  to  15  inches. 
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CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,    ENGINEERS    AND 

MANUFACTURERS 

or  Emineerino  and  BuiLDwa  SupfUM. 

For  Piopowls  IM  p>c*  x».  "T**-  ^^i"  and  «xtU. 


WATER. 
BHilgcport.  ro««.— The  lid.  of  Health  has  engage<l 
RadolpL  Herlne.  of  New  York  City,  to  examine  the 
condition  of  the  reserrolrs  from  which  the  city 
water  Is  obtained  and  advise  as  to  the  best  course 
for  the  city  to  pursue  concerning  a  altering  plant. 

Xeteport,  K.  1. — See  "tioTernment   Work." 

PoMlftioro  -V.  J. — Consulting  Kngr.  I.  S.  Cassln,  .7r.. 
2906  Girard  Ave..  Philadelphia,  writes  that  the 
following  contnicts  were  awarded  for  water  works 
supplies,  machinery,  etc.  (bids  opened  Oct.  11),  suc- 
cessful bidders  ail  of  Philadelphia:  R.  D.  Wood  & 
Co  .  330  tons  IS-in..  Oln.  and  4-ln.  pipe  at  ?32.  specials, 

3  cts  per  lb.  .Sll.itUi:  also  valves  and  valve  boxes. 
$322.75;  J.  Thompson  &  Co.,  fire  hydrants,  ?938.90; 
W.  H.  Boardman.  pipe  laying,  $3,100;  A.  H.  Halg, 
standplpe.  etc.,  $4,000;  Otto  Gas  Engine  Wks.,  pump- 
ing machinery  and  plant,  $2,440. 

FUhkill.  y.  Y.—K.  11.  Sheaff.  Supt.  Fishkill  &  Mat- 
teawan  Water  Co.,  writes  that  it  is  proposed  to  lay 

4  100  ft.  6-in.  and  1,200  ft.  of  4-hi.  water  mains; 
aleo  an  additional  supply  has  been  ordered  by  the 
directors      Wm.  S.    Bacot,   Engr.  in  Charge. 

Bradford.  Pa. — Bids  are  wanted  by  the  Water 
Comrs.  until  Oct.  27  for  furnishing  2,000  ft.  of  8;^ln. 
and  150  ft.  4-iu.  C.  I.  pipe,  0.000  lbs.  specials,  6  2- 
Doule  hvdrants  and  newssary  llltings  and  valves; 
also  for  "trenching  and  laying  pipe.  A.  F.  Bannon, 
Jr.,".  City   Engr. 

Tarrytotrn.  N.  V.— J.  W.  I.edoux.  Ch.  Engr.  of  the 
Araerl<in  Pipe  Mfg.  Co.,  Philadelphia,  Pa.,  writes 
that  said  Co.  on  Oct.  22  awarded  the  contract  for 
the  Pooantlco  Klver  pumping  station,  to  be  erected 
3  mites  north  of  Tarrytown,  to  MofTatt,  Hewitt  & 
Norris.   12  E.  2:{d   St.,  New   York  City. 

Pillahura.  Pa.— Wm.  Clyde  Wllklns,  Engr.  and 
Architect  of  Pittsburg,  is  reported  to  have  awarded 
contracts  to  H.  F.  Stark,  of  Greensburg.  for  2  reser- 
voirs, one  to  be  built  for  the  Southwest  Water  Co., 
between  Connellsviile  and  Vnlontown.  with  a.OOO.- 
000  gai.  capacity,  the  other  to  be  built  at  Heola 
for  the  Hecla  Coke  Co.,  9,000,000  gal.  capacity.  Total 
cost  about  $60,000. 

Tonniramla.  S.  I'.— The  lowest  bid  received  by  the 
Village  Bd.  for  a  pumping  engine  to  be  Installed  iii 
the  Tonawanda  water  works  station  on  Goose  Island 
is  stated  to  have  bet-n  from  the  Holly  Mfg.  Co..  of 
Lockport,  at  $26,000  for  an  engine  of  8,000,000  ga  . 
capacity,  or  $21,000  for  an  engine  of  6,000,000  givi. 
capacity. 

.J'imri>toirn.  .V.  J. — 3v  a  vote  of  the  people  of  t'l''' 
city  bonds  will  l>e  Issued  on  Jan.  1  for  $600,000  to 
buy  the  plant  of  the  Jamesotwn   Water   Supply   Co. 

Waynetboro.  Pa. — The  Waynesboro  Water  Co.  Is  re- 
ported to  have  voted  to  Isstie  Ixmda  to  the  amount  of 
$75,000. 

Brooklyn.  W  Y. — Comr.  Monroe,  of  the  Dept.  of 
Water  Supply,  Gas  &  l';iectriclty,  has  asked  tor  an  ap- 
propriation of  $2.->.000  for  the  purchase  of  meters  for 
the  Boroughs  of  Brooklyn,  Ijueens  and  Kichmond. 

Luonii  N  Y. — The  Bd.  of  Aldermen  la  considering 
the  question  of  municipal  ownership  of  the  water 
works. 

Watertotcn,  \.  Y.— City  Engr.  C.  O.  McComb  and 
Frank  A.  Hinds.  Engr.  of  the  Water  Comrs  are  re- 
ported to  be  making  surveys  to  determine  the  feasi- 
bility of  obtaining  a  water  supply  for  Watertown  from 
Crystal  Lake. 

Xeu!  Hope,  Pa. — G.  C.  Gohanear.  of  Carlisle,  Is  said 
to  be  desirous  of  establishing  a  water  plant  for  this 
town. 

Wilminaton.  N.  C.—A  charter  has  been  granted  by 
the  SUte  to  the  Cape  Fear  Rice  Co.,  which  will 
operate  a  rice  mill  at  Wilmington.  Capital  stock, 
$200,000.  Stockholders:  H.  Burton  Anderson,  John 
H.    Gore   and  Jas.   W.    Sneeden. 

Columbia,  aa. — The  Columbus  Water  Works  Co. 
hag  made  an  offer  to  Improve  Its  plant  at  an  esti- 
mated cost  of  $100,000  provided  the  city  will  with- 
draw the  proposition  to  Issue  bonds  for  tho  con- 
gtmctlon  of  a  munlclpiil  plant  or  the  proposed  Issue 
of  said  bonds  be  defeated  ^t  the  Dee.  election. 

robor  la. — Town  Clk.  A.  A.  Falling  writes  that  on 
Oct  14  it  was  voted  to  construct  water  works  at  a 
cost  of  $6,500. 

'  Bennett,  la. — The  Town  Clk.  writes  that  a  vote  has 
been  taken  In  favor  of  constructing  a  system  of 
water    works. 

Toledo.  (>. — The  Water  Works  Bd.  has  approved  a 
resolution  to  construct  a  second  water  main  across 
the  river  to  the  East  Side,  said  main  being  a  con- 
tlnnaOon  of  the  30-hi.  Brie  St.  main.  Estimated 
cost,  $20,000. 

■  Bucym»,  O. — The  City  Council  has  voted  to  extend 
the  water  mains  on  Clark  and  W.  Warren  Sts. 

Formt.  O. — City  Clk.  Harry  K.  Moore  writes  that 
an  ordinance  has  been  passed  providing  for  the 
(instruction  of  water  works  and  an  electric  light 
plant,   to  cost  $25,0<X). 

Fremont,  O. — Bids  will  be  opened  Nov.  7  by  the 
Water  Works  Trus.  for  the  Installation  of  an  air 
lift  plant  at  the  local  pumping  station  to  pnmp 
several   wells. 

Kulltcan,  III. — Bids  are  wanted  Nov.  3  for  the  erec- 


Columhus.  O.— Bids  are  wanted  Oct.  28  for  the  con- 
struction of  a  2-span  steel  truss  aqueduct,  timber 
trunk,  having  a  total  length  of  106  ft.,  to  be  built 
one  mile  south  of  St.  Mary's,  on  the  Miami  and  Erie 
Canal,  cro-sslng  St.  Mary's  River.  Chas.  E.  Perkins, 
Ch.    Engr.  of  1,'ub.    Wks. 

OcIicciM.  la. — Press  reports  state  that  the  City 
Council  has  de<'lded  to  purchase  a  new  pump  of 
1,000,(KH)  gal.   capacity. 

I.anshKi,  la. — Geo.  C.  Morgan,  of  Chicago.  III..  Is 
reported  to  have  prepared  plans  for  a  reservoir, 
pumping  station,  etc. 

WorthiiHiton,  O. — The  Cltv  Council  Is  considering 
the  matter  of  constructing  water,  sewerage  and  light 
plants. 

rt<(oira.  O. — Press  reports  state  that  a  vote  has 
been  taken  In  favor  of  the  construction  of  water 
works  and  a  sewerage  system. 

Xvirnrk.  O. — The  City  Cotinoll  has  passed  an  ordi- 
nance authorizing  the  Issue  of  $300,000  bonds  for  the 
construction  of  a  new  water  works  system. 

Youngatown,  O. — The  Water  Works  Trus.  have  sub- 
mitted a  proposition  to  Council  for  the  expenditure  of 
$250,000  for  a  filtration  plant. 

Scranton,  Miss. — This  city  has  voted  to  sell  Its 
water  works  and  electric  light  system  to  Dr,  L.  S. 
Anderson,   of  Moss  Point,   Miss. 

Mcna.  .\rk. — City  Engr.  S.  15.  Robertson  writes  that 
municipal  water  works  are  to  be  built  at  a  cost 
of  $'J5,000.  Time  for  receiving  bids  not  yet  fixed. 
J.   H.   Hamilton,  Chmn.   Bd.   Water  Comrs. 

Purcvll,  Ind.  Tcr. — I).  Carter.  I'res.  of  the  Purcell 
Water  Co.,  writes  that  a  system  of  water  works 
will  be  constructed  at  a  cost  of  $45,000.  Bids  not 
yet   called  for. 

So.  Alcllestcr.  Ind.  Ter. — City  Clk.  Gus.  A.  Gill 
writes  that  on  Oct.  IS  It  was  voted  to  Issue  $150,000 
bonds  for  the  coustriunlon  of  water  works  and  sewer- 
age. 

Louisrillc,  A';/.— Bids  are  wanted  by  the  Louisville 
Water  Co.  until  Dec.  20  for  30,O00,00O-gal.  and  24,- 
ipiio.iMMi  khI.  pumping  engines,  as  advertised  In  The 
ICngineerIng  Ifoctcird. 

Birmingham.  Aln. —  The  Itivmlnghain  Water  Works 
Co.  has  signed  the  agreement  with  the  city  to  estab- 
lish a  filtration  plant  at  North  Birmingham  within 
12  months,  and  one  on  Shades  Mountain  for  the 
Cahaba   supply,   to   be   completed   within    1«  months. 

The  Hawkins  Spring  Water  was  recently  incor- 
porated, with  a  capital  of  $150,000,  for  the  purpose 
of  operating  water  works  In  Jefferson  County  and 
elsewhere.  Morris  Adler,  Pres.;  S.  E.  Thompson, 
Vlce-Pres.,   and    S.    M.    Adler,    Secy. 


(lutlirir  a.  T. — W.  T.  Roberts,  of  Austin,  Tex..  Is 
one  of  the  Incorporators  of  the  Otter  Creek  Irriga- 
tion Co.,  which  was  recently  organized  under  the 
laws  of  Oklahoma,  with  a  capital  stock  of  $1,000,001), 
for  the  purpose  of  constructing  an  Irrigation  system 
In  the  southwestern  part  of  Oklahoma,  bnrderlng 
on  Tex.  M.  M.  Hanklns,  of  Quanah,  Tex.,  Is  also 
Interested. 


Redding  Col. — J.  B.  Devereiix,  of  Denver,  is  re- 
ported to  have  purchased  water  rights  along  Brandy 
Creek  with  a  view  to  supplying  this  city  with  water. 

Basin.  Wpo. — The  RiulT  Canal  Co..  which  will  oper- 
ate at  Basin,  has  been  incorporated,  with  a  capital 
of  $25,000. 

Cody,  ^Vyo. — Press  reports  state  that  the  Cody  canal 
is  to  be  extended  15  miles  for  the  purpose  of  re- 
claiming 12,000   acres  of   land. 

La  Junta.  Colo. — Bids  are  wanted  Nov.  1  by  the 
Otero  Irrigation  Dist.  for  excavating  about  350,000 
cu.  yds.  of  earth  and  rock  along  the  line  of  Otero 
Canal,  and  for  constructing  a  timber  dam  across 
Arkansas  River.  M.  F.  Miller,  Secy.  F.  T.  Lewis, 
of  La  Junta,  Ch.   Engr. 

The  La  Junta  Irrigation  Co.  has  been  incorpor- 
ated, with  a  capital  of  $5,000,  by  Clyde  TurnbuU, 
Bert  Harris  and  G.   R.   Markey,   Arapahoe,  Neb. 

Wilbur,  Wash. — Press  reports  state  that  a  water 
system   is  to   be  constructed. 

Edi/rmont.  S.  D. — This  town  Is  to  have  a  system  of 
water  works  for  fire  protection  and  domestic  use. 

.Irlingtnn,  8.  D. — The  citizens  are  said  to  have  voted 
bonds  for  the  sinking  of  an  artesian   well. 

,^terlin<i,  Colo. — Town  Clk.  C.  L.  Goodwin  writes 
that  on  Oct.  11  it  was  voted  to  issue  $63,000  bonds 
for  the  construction  of  a  gravity  water  works  system. 

Ordway,  Colo. — Town  Clk.  and  Recorder  Wm.  Ed- 
gar writes  that  on  Oct.  10  It  was  voted  to  constnict 
water  works. 

Central  City.  Colo. — City  Clk.  and  Treas.  M.  K.  Sul- 
livan writes  that  the  city  proposes  to  construct  a 
reservoir  at  a  cost  of  $:J0,000.  Contract  for  exca- 
vating already  let  at  75  cts.  per  cu.  yd  Contract 
for  walls  and  cement  work  will  be  let  as  soon  as 
weather  permits  -in  the  spring.  Geo.  W.  Schneider, 
Engr.  in  Charge. 

Phoenix,  Ariz. — The  water  storage  conference  com- 
mittee of  representatives  of  the  various  irrigation 
Interests  in  this  valley  have  adopted  the  report  of 
the  Executive  Committee  charged  with  the  work  of 
outlining  a  plan  for  harmonizing  all  interests  In 
order  that  the  Governnuut  may  proceed  with  the 
building  of  a  storage  reservoir  at  Toiito  Basin  site. 
The  plan  provides  for  a  merger  corporation  known 
as  the  Water  Users'  Asso..  to  deal  directly  with  the 
Government,  guaranteeing  payment  for  the  dam  In 
10  years  and  the  proper  distribution  of  wiiter.  Esti- 
mated cost  of  dam,  $2.i)00.0<P0.  according  to  local 
press  reports. 

Columbia  City.  Miinh. — .Mnnicipai  Water  Works 
bonds  to  the  amount  of  $."i  iHHi  have  liern  sold 

J/on*)ca(.  Our. —  The  Finance  Com.  has  decided  m 
purchase  3  new  hollers  for  the  low  level  pumping 
station.      Estimated    cost.    $15,000. 

SEWERAGE   AND   SEWAGE    DISPOSAL. 

Bristol,  R.  I. — The  Council  has  anilic.rize.i  ilie  ex 
pendlture   of   $7,000  for  sewer   work. 

Worcester,  Mass. — The  Com.  on  Sewers  of  the  Cltv 
(Council  has  voted  to  build  a  sewer  In  Hollywood  St. 


Boston     Mass The  following  bids   were  opened  Oct.    1   by  the   Metropolitan  Water  and    Seweiage   Hd 

or  Ward  St.  pumping  station.  Section  77.  high-level  sewer,   Roxbury  ;   bidders  all  of  Boston. 

¥.. .,i».;^.«..  .....1  /  V'.n.,  .,/,tt,,,iL.  TTrMin/l     -t  f^,mi,«,» 


Foundations  and  Connections 


Found.  &  Connec. 


tlon  of  a  brick  building  at  the  city  water  works 
for  the  boiler  and  machinery  of  water  works.  D. 
G.    Lindsay,   City   Clk. 

Mallard,  la. — Press   rer>ortg  state  that  this  city  Is 
to  bnlld  a  new  system  of  water  works. 


o  S       a 

o  a  ■     " 

Bidder.  Sri  „^'7    oS« 

;'      |S   ^   it 

Conncry    &Wentwoith $1-35  $5.50  $3.80 

McNeil  Bi-others }■■]■>  0..iO  l.do 

The  Norcioss   Bros.  Co 1.4;  o.70  4.00 

I     1'   Soule  &  Son 74  5.70  5.20 

Whldden'&Co 1.00  G.OO  6.00 

L.   I).  Wlilcutt  &  Son »o  540  '»-40 

Bin  Valley.  7'cj-.— The  P.lu'  Valley  Cani\l  &  Irrigation 
Co  has  been  Incorporated,  with  a  capital  stwk  of 
$5,000,  by  J.  L.  Raleklii,  W.  H.  Oglesby,  C.  Ballard 
and  others. 

hanraMrr,  7'<J.— The  Attorney  General.  Austin, 
Tex;,  has  approved  an  Issue  of  $10,000  city  of  Lan- 
caster  water  works  bonds. 

Vietoria  Tex.—'Vhe  Council  has  under  consideration 
the  Installation  of  a  Alter  at  the  water  works.  Esti- 
mated cost,  #8,000. 

Waco,  Tex.— The  Colorado  Power  &  Mfg.  Co.  of 
Waco,  has  been  incorporated,  with  a  capital  of  $1.:,- 
000,  to  construct  and  maintain  dams,  lakes,  reser- 
voirs, canals,  etc.,  for  Irrigation  and  inilllng  pur- 
poses. Incorporators:  N.  N.  Seley,  R.  H.  Chatham 
and  others. 

Vickshura,  ,Wf««.— Local  press  reports  state  that  the 
city  Is  desirous  of  purchasing  the  water  works 
plant  and  construcUng  a  system  of  sewerage. 

Gonzales,  Tex. — A  vote  Is  to  be  taken  on  the  propo- 
sition to  Issue  $32,000  bonds  for  the  establishment 
of  a  municipal   water  plant. 

Kansas  City,  Mo.— The  Bd.  of  Pub  Wks.  has  ai> 
proved  ordinances  calling  for  appropriations  of  $9,000 
for  imnrovements  at  Turkey  Creek  pumping  station, 
and  $6^000  for  repair  of  pipes  around  the  station. 

Enid.  Okla.  Tcr.— The  proposition  to  Issue  «15.000 
bonds  to  extend  the  water  mains  and  $25,000  to  build 
a  sewer  system  is  reported  to  have  carried. 

Golden.  fo(o.— The  contract  for  constructing  a  grav- 
ity water  works  system  from  Beaver  Brook  to  Golden 
Is  stated  to  have  been  awarded  to  M,  B.  McDonald, 
of  Denver,   for  $05,000. 

Bridueport,  A'cb.— The  Beerllne  I;'i-'sn"'>",f"o-  "'''> 
headquarters  at  Bridgeport,  has  filed  articles  of  In- 
corporation. Capital,  »10,400.  Incorporators:  Geo. 
W.  Beerllne,  John  Beerllne,  Edgar  D.  Smith  and 
others. 
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Canajol.orie.  .V.  Y. — Village  Clk.  J.  C.  Melick  writes 
that  on  Oct.  10  It  was  voted  to  construct  a  sewerage 
system  at  a  cost  of  $30,000. 

Wa.$hituitc,n.  D.  C. — Bids  are  wanted  Nov.  13  for 
constructing  a  portion  of  the  Low  Area  Trunk  sewer, 
as   advertised    In   The   Engineering   Record. 

Butfalu.  X.  V. — Bids  are  wanted  Oct.  31  for  the 
construction  of  10,  12  and  15-in.  tile  sewers  in 
several  streets;  also  for  the  construction  of  48  to  27- 
In.  brick  sewer  in  Mumford  Ave.  Francis  G.  Ward, 
Comr.  Dept.  of  Pub.  Works. 

Brackenridge.  Pa. — City  Engr.  E.  E.  Maurhoff,  of 
Tarentum,  writes  that  the  contract  for  sewer  con- 
struction (bids  opened  Oct.  20)  has  been  awarded 
to  Hastings  &  Walsh,  of  Charlerol,  Pa.,  as  follows: 
ConcVete,  $5;  m.tnholes,  $45,  complete:  receiving 
basin,  $00;  lumber  per  M.,  $22;  2-rlng  brick  sewer 
laid  In  cement  with  terra  cotta  invert,  3.488  ft. 
4  ft.x5  ft.,  at  $5.40  per  Un.  ft.;  terra  cotta  pipe  for 
connections,  36-in.  at  $4,  24-lu.  $1.50,  IS-ln.  $1.20, 
15-ln.  $1,  12-ln.  80  cts.,  10-ln.  65  cts.,  and  8-in.  50 
cts.;  total,  $19,757.  Other  bids  received  were  as 
follows,  the  prices  per  llii.  ft.  for  brick  sewer  and 
the  totals  being  given  respectively:  Luster  Con- 
struction Co.,  Tarentum,  $7.33,  $34  SK[5;  J.  H  Mc- 
Quade,  Pittsburg.  $5.70,  $20,998;  Keeling  &  Ridge, 
Pittsburg,  $7.75,  $28,084;  J.  B.  Sheets  &  Co.,  Pitts- 
burg, $6.28,  $'2.3,007;  Ott  Bros.,  Pittsburg,  $5.65, 
$20,733;  Thos.  Sweeney  &  Co.,  ■  Pittsburg,  $6.75, 
$24,696. 

Butler  i'a. — The  Council  has  passed  an  ordinance 
providing  for  the  construction  of  a  sewer  In  Mercer 
St.- 

Oneida,  X.  Y.— City  Engr.  W.  R.  Vedder  writes  that 
bids  are  wanted  Nov.  11  for  the  construction  of  a 
trunk  sewer,  8-in.  to  20-in.  vitrified  pipe  to  be  used. 
Estimated   cost,   $25,000. 

JfcKecgport,  Po.— The  Common  Council  has  passed 
ordinances  for  sewers  in  Acheson  and  Powderly  sts. 
and  Crooked  Run. 
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Massena,   N.    Y. — Villagp   Clk.    J.   W.    Webb    writes  Waukeyan  III. — Mayor  F.  Finer  writes  tliat  the  fol- 

tliat  at  the  recent  election  it  was  Toted  to  construct  iowlng  bids  were  opened  Oct.  10  for  the  construction 

sewers;  iDids   for  same   wiii   soon  be  receired;   worlt  of  a  system  of  sanitary  sewers,  the  worlt,  which  talis 

to  be   started    early    in  the   spring.      Cost,   $2U,000   to  for  sewers  in  numerous  streets,  includes  o,  31.173  ft. 

$40,000.  of  18-lu.  to  G  in.  vit.  pipe  sewers,  from  15.4  ft.  in  depth 

to  4  ft.   in  depth;    6,   108  manholes;  c,   bullthead  and 

Yonkera,    N.    Y. — The    contract    for    constructing    a  outlet  with   200  ft.  of  cast   iron  pipe,  12-in.   in  diani 

sewer    In    McLean    Ave.    and    8.    B'way    has    been  eter ;  d,  20  combined   flush    tanlcs ;   e,  lumber   left   in 

awarded   to   Molloy   &   Murray   for   $11,500.  place  per  M  ;  total :   Jas.   Cape  &  Sons.   Racine,   Wis.. 

Comr.    Cooper   has  reported  to  the   Common   Coun-  a,  $2.80  to  40  cts. ;  ft,  if  10  each  ;  c,  $800  ;  d,  $40  each  ; 

cil,   placing  his  preliminary  approximate  estimate  of  c,  $.50  per  M  ;  f,  $23,314.     Reichert  Const.  Co.,  Racine  : 

the   cost  of  constructing  a  drainage  tunnel,    7  ft.    1-n  a,  $2  to  35  cts.  ;   ft,  $30  each  ;  c,  $150  ;  d,  $70  each  ;  /, 

diameter,    to  provide  sewage  facilities  for  the   upper  i|i25.230.     John  W.  Barlter,  Melrose  Tark,  111.  :  a,  $1.20 

portion  of  Saw   Mill   River  Valley,   ineludlug  an  out-  to  32  cts.  ;  ft,  $32  each  ;  c,  $2,603  ;  d,  $125  each  ;  e,  $25 

fall  into  the  Hudson   River,  at  $122,950.  per   M  ;   f.  $27,073  ;  Chas.  T.   Bartlet,   Kvanston,    III.  : 

a,  $1.30  to  39  cts. ;  ft   $20  each  ;  c,  $800  ;  d,  $40  each  ; 

Juiiirshurij,  N.  J. — Hids  are  wanted  Nov.  5  for  con-  c,  $24  per  M;  /,  $26,990.     W.  FI.  Harris,  Terre  Haute, 

structing  sewers  at  the  State  Home  for  Boys.     Edw.  Ind.  :  o,  $1.50  to  45  cts. ;   ft,  $37.50  each ;  c,  $1,000 ; 

Spaeth,  I'res.    Bd.   of  Trus.,   742   Broad   St.,   Newark,  <;,  $75  each;  e,  $25  per  M;  /,  $27,684. 
K.  J. 

Toledo,   O. — Bids   are   wanted    Nov.    3   for   the   con- 

Jeraey  City,  N.  J. — The  Street  &  Water  Bd.  has  con-  structlon    of   a    10    and    12-in.    pipe    sewer    iu    alley 

firmed   specifications   for   the   proposed  sewer    in    Ilar-  west   of    Hoag    St.,    also   for    a   10-in.    pipe   sewer   in 

risen  Ave.     The  city  Will  pay  $5,635,  which  is  4/5  of  alley    between    E.    B'way    and    Essex    St.      Chas.    H. 

the  total  cost  of  said  improvement.  Nauts,    City  Clk. 

Millburn,  N.  J. — The  following  bids  were  opened  Oct.  20  for  building  a  sewerage  system.  Alexander 
Potter,  New  York  City,  Ch.  Kngr. 
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Pipe,  12  in.,  0 — 6  ft.,  435  ft $0.80  $0.70  $0.92  $0.90 

Pipe,  12  in.,  6— 8  ft.,  2,930  ft .80  .81  1.04  1.10 

Pipe,   12  in.,  8—10   ft..    1,140   ft .90  1.10  1.28  1.30 

Pipe,   12  in.,   10—12    ft.,    280    ft .90  1.30  1.47  1.00 

■     Pipe.   12  in.,  12—14    ft.,    ICO    ft 1.00  1.32  2.10  1.80 

Pipe,   12   in.,   14 — 16    ft.,    420    ft 1.10  1.57  2.34  2.00 

Pipe,  12  in..   16 — 18   ft.,    200   ft 1.50  1.87  2.60  2.50 

Pipe.   10  in..  0—6    ft.,    600    ft .70  58  .80  .65 

Pipe.   10  In.,  6 — 8    ft.,    1.335    ft .75  .71  .94  .SO 

Pipe.   10  in..  8— 10  ft.,  380  ft .80  .87  1.18  1.00 

Pipe.   8  in..  0—6  ft.,   5.985   ft .49  .45  .62  .60 

Pipe.  ,S  in.,  6—8   ft.,   33,115   ft..... .49  .52  .75  .7.'> 

Pipe.   .S  in..  .8—10   ft..   7,895   ft .55  .74  1.00  .85 

Pipe.   8  in..   10—12    ft.,    2.390    ft... .60  .93  1.20  l.OII 

Pipe,   .s  in..   12—14   ft.,   1.515   ft .70  1.05  .    1.85  1.50 

I'ipe.   8   in..   14— 16  ft.,  175  ft .80  1.28  2.09  2.00 

Manholes,  under  10  ft.  deep.  179 35.00  40.00  35.00  40.0(i 

.Manholes,  over  10  ft.  deep.  48  ft 3.00  5.00  5.00  4.00 

I'Mu.'ih   tanks.  26   ■ 60.00  60.00  75.00  lOO.Od 

Branches  8  in..  1.000   .40  1.12  .75  .50 

Branches.   10  in.,   100   .60  1.67  1.10  l.oo 

Itranches.   12  in.,  50    75  2.22  1.40  1.50 

Sheeling.    50   .\I.    ft 10.00  .30.00  3(1.00  35.0IP 

Timber.   10  M.  ft 30.00  30.00  ;{0.00  40.00 

Tile  drain.  0  in..  2.O110  ft .30  .15  .25  .50 

Tar  Joints.   8  in..  600   , .10  .05  .48  .15 

Tar   loints.   10  in..  200    ; .15  .06  .49  .20 

Tar  joints.   12   in..   200 .20  .07  ..50  .25 

Rock.  1.000  cu.   yds 2.00  1.80  1.00  3  0(1 

Totals    $44,749  $51,284  $64,990  $66.ns 

\eicark,  N.  ./. — The  following  bids  were  opened  Oct.  16  for  building  Section  6  of  the  Millburn-Summit 
Division  of  the  Joint  Outlet  sewer  for  Newark  and  other  municipalities  in  .\.  J.  Alexander  Potter,  of  New 
York  City,  Ch.  FCngr. 
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ft 

a 

30  in.   brick.  2  rina.  0—6  ft.,  1,410  ft $3,40 

30   in.   brick.   2   ring.    6—10   ft.,   3>534   ft 3.90 

30   in.   brick,  2   ring.    10—14   ft.,  680   fl 4.65 

30   In.   brick.  2   ring.    14—18  ft..    140  ft 5.,50 

24   In.  vit.   pipe,   under   6  ft..   1.190  ft 1.95 

24   in.  vit.  pipe.   6—10   ft.,   4,857    ft 2.30 

24   In.   vit.   pipe.   10  —  14    ft.,   2.055   ft 2.75 

24   In.   vit.  pipe.   14—18  ft.,  555  ft 3.25 

Or  alternately   - 

30  In.   brick.   2   ring,   under  6  ft..   1.710  ft..      3.40 

;I0  in.   brick.  2  ring.  6 — 10  ft..   320  ft 3.90 

24  In.   vit.   pipe.  0  —  6  ft..   1.410  ft 1.95 

24  In.  vit.   pipe,   6 — 10  ft.,   1.824   ft 2.30 

24  In.  vit.  pipe,  10 — 14   ft.,   360  ft 2.75 

24   in.  vit.  pipe.   14 — 18  ft.,   140  ft 3.25 

22  in.  vit.  pipe.    0—6   ft.,    1,190  ft 1.85 

22  in.  vit.   pi|)e,    6—10   ft.,   080    ft 2.20 

22  in.  vit.   pipe.  10—14  ft.,  1,540  ft 2.65 

22  in.  vit    pipe,    14—18   ft.,    4.50    ft 3.15 

18  In.  vit.  pipe,   6—10   ft.,    3.877   ft 1.50 

18  in.  vit.   pli*,   10—14   ft.,   515  ft 2.00 

18  in.   vit.   pipe,  14—18  ft.,  105  ft 2.50 

Embankment.  3,000  cu.  yds 0.30 

.Manholes,  under  10  ft..  30. 35.00 

Manholes.  10—16  ft.,   23  ft 4.00 

Rock.  2.000  cu.  yds 2.00 

IO.xtra   concrete,   50  cu.  yds 7.10 

Extra   brick  work,  50  cu.  yds 12.00 

Sheeting,  M.  B.  M.,  30 25.00 

I'iiing,  1   M.  f t 0.25 

Under  drain,    per  ft 0.35 

Totals    $51,447  $ 

Totals   40,408 

The  two  sets  of  figures  show  the  difference  in  cost 
in  providing  a  sewer  for  Section  6  of  a  capacity  suffl 
dent  to  permit  the  admission  of  Morrlstown,  Morris 
Plains,  and  .Madison  to  the  Joint  Trunk  Sewer.  This 
section  is  the  last  section  of  the  Joint  Trunk  Sewer  to 
be  let  until  it  is  definitely  determined  whether  or  not 
Morrlstown  and  the  other  cities  across  the  South 
Mountain  will  connect  up  with  this  Joint  .Sewer.  The 
sewer  throughout  has  tjcen  made  large  enough  for  the 
admission  of  these  municipalities. 

The  contract  for  Section  4  of  the  Joint  outlet  sewer 
has  been  awarded  to  John  P.  Hall,  of  Jersey  City,  for 
$47,553.  For  bids  received  for  Section  4  see  The  Engi- 
neering Record  of  Oct.  4. 

Griffin,  (In. — Local  press  reports  state  that  this  city 
proposes  to  have  surveys  and  estimates  made  for 
the  couBtructiou  of  a  sewerage  system. 
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152.025  $53,088  $. 

53,973  $58,122  $61,637  $63,531  $66,925 
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49,194 

55,691 

Logansport, 

/»»/.- 

-City     Engr.     Walter    A 

Osmer 

writes  that  the  extens 

ilon  of  the  sewerage  system  asked 

for. 

involving 

an   expenditure 

of  $175,000,  w 

ill  prob- 

ably 

be  granted. 

Burlington,  Ja.-.— The  following  bids  are  the  lowest 
received  Oct.  6  for  sewer  construction:  Ash  St. 
sewer,  Stewart  &  Hayden,  at  80  cts.  per  lln.  ft. 
complete;  Central  Ave.  sewer,  Burlington  Const.  Co., 
$2.45  per  lln.  ft.  for  sewer  complete,  not  Including 
appurtenances  extra  specials;  $77.25  for  catch  basins, 
including  connections,  and  $4,5  for  manholes;  North 
Oak  St.  sewer,  Geo.  Krlechbaum,  at  $1.75  per  ft.  for 
sewer  complete.     Emmet  Steece,  City  Engr. 

Df'H  Moinrs.  In. — The  Citv  Council  has  ordered  th** 
construction  of  the  North  Des  Moines  sewer,  which 
Is  to  be  built  all  of  12-in.  pipe. 


I'ort  Huron,  Mich. — Bids  are  wanted  Nov.  1  for  the 
construction  of  a  brick  and  tile  main  seweiv  In 
Beard  and  20th  Sts.  R.  D.  O'Keefe,  Supt.  of  Pub. 
Wks. 

Milwaukrf.  M'is, — Sewer  Ixmds  to  the  amount  of 
$100,000  have   been  sold   by   this  city. 

The  estimated  cost  of  changing  sewers  In  the  18th 
Ward  for  track  depressing  Is  placed  by  the  City 
Engr.    at   $40,000. 

floHrf  Hill,  O. — The  Village  Council  has  decided  to 
issue  $40,000  bonds  for  sewer  construction. 

Minneapolis,  Minn. — The  City  Engr.  has  been  au- 
thorized by  the  Council  to  purchase  200,000  brick 
for  sewer  construction. 

Dayton,  <). — The  Co.  Engr.  has  Ijeen  directed  to 
make  surveys  and  estimate  the  cost  of  constructing 
a  sewer  In  Harrison  Township. 

Kalamazoo,  Mich. — The  contract  for  constructing  a 
concrete  sewer  In  Vine  St.  has  been  awarded  to  H. 
I".   Streicher,  of  Toledo,   O.,  for  $9,487. 

Caaa  Lake,  .Uinn.-^The  contract  for  the  extension  of 
the  sewer  system  Is  stated  to  have  been  let  to 
Pastoret  &  Martin,  of  Two  Harbors,  for  $7,474. 

Oelwein,  la. — The  City  Council  has  passed  resoiu. 
tions  for  the  construction  of  certain  sewers. 

Cincinnati,  O. — The  Bd.  of  Pub.  Service  has  ap- 
proved City  Engr.  Stanley's  plans  for  the  construc- 
tion of  a  trunk  sewer  in  the  ravine  east  of  'Torrenoe 
Road.     Estimated  cost,  $10,75.i. 

Akron,  O. — Bids  are  wanted  Nov.  1  for  constructing 
local  sewers  in  portions  of  6  streets  and  a  main  trunk 
sewer  in  Sewer  Dlst.  No.  9  in  Meadow  Alley.  Bids 
will  also  be  received  Nov.  15  for  constructing  a  main 
trunk  sewer  in  Sewer  Dlst.  No.  9  In  Howe  St.  Chas. 
H.  Isbell,   Clk. 

Worthington,  O. — See   "Water." 

Ottumu-a,  la. — City  Engr.  J.  T.  Brady,  writes  that 
no  bids  were  received  Oct.  20  for  the  construction 
of  a  portion  of  South  Ottumwa  trunk  sewer,  and 
new  bids  have  been  asked  until  Nov.  3. 

The  6-ft.  brick  sewer  across  Richmond  Ave.  re- 
cently destroyed  during  heavy  rain  is  to  be  soon 
replaced  by  culvert  of  ample  size. 

Ottawa,  O.— .See  "Water." 

Vlckxhurg,  Misti. — See  "Water." 

QuTijdan.  La. — Engr.  Chas.  D.  Pabbitt  Is  said  to  be 
making  a  survey  of  White  Lake  section  with  a  view 
to  draining  and  reclaiming  large  tracts  of  marsh 
land. 

.S't.  honix.  Mo. — Ordinancfs  will  probably  soun  be 
passed  for  the  reconstruction  of  sewers  In  alleys 
between  Pine  and  St.  Cliaries  Sts.,  9th  and  12th  Sts. 
Estimated    cost,    $50,(XX». 

Sniithi-ille,  Tex. — A  stock  company  is  being  organ- 
ized  here  to  put  in  a  sewerage  system   for  tiie  City. 

So.  McAlenter,  Ind.  Ter. — See  "Water." 

Louiarille.  Ky. — The  ordinance  providing  for  a 
$.5,500,000  bond  issue  for  streets  and  sewers  Is  stated 
to  have  been  passed  by  the  Council. 

Ft.  Smith,  .irk. — City  Kngr.  T.  A.  Bayley  writes 
that  the  city  will  receive  bids  Oct.  31  for  the  exten- 
sion of  ttbotit  one  mile  of  sewers:  cost  al)injt  $lo,OtM». 

Enid,  Okla.  Ter. — See  "Water." 

Freano.  (  al. — In  a  recent  report  to  the  Bd.  of  City 
Trus.,  City  Engr.  I.  Teilmaii  recominendcd  the  con- 
struction of  a  30  and  .36-in.  brick  Inlercepting  sewer 
and  a  septic  tank  60  ft.  wide,  8  ft.  deep  and  .50f)  ft. 
long,  to  be  built  of  concrete.    Estimated  co.st,  $55,000. 

Grand  Forka.  .\.  I>.-"The  Co.  Itrainage  (.'(imn.  is 
stated  to  have  awarded  the  Contract  for  the  Levant 
ditch,  which  will  be  13  miles  In  length  and  about  20 
ft.   wide,   to  P.    McDonnell  for  $28,(K)0. 

Montreal,  Qtic.-  — Local  press  reports  state  that 
$8,000  has  been  voted  for  the  continuation  of  St. 
James   St.    sewer. 

BRIDGES. 

Springfield,  Mass. — The  Special  Comn..  consisting 
of  John  W.  Corcoran,  of  Clinton;  John  J.  Flaherty, 
of  Gloucester,  and  Geo.  F.  Swain,  of  B<tston,  ap- 
pointed to  act  In  the  South  End  grade  crossing,  after 
a  hearing  at  the  Court  House,  decided  that  public 
necessity  and  convenience  required  the  abolition  of 
the  grade  crossing  at  the  South  End  Bridge. 

Hatfield,  Mass. — The  citizens  on  Oct.  15  are  stated 
to  have  voted  to  expend  $3.(X)0  toward  a  fill  and 
bridge  near  North  Hatfield.  This  work  is  to  be  done 
in  connection  with  the  electric  road.  The  work  will 
cost  about  $5.0(X),  and  the  electric  road  has  ottered 
the  town  $1,600  for  its  share  of  the  work. 

Batn,  Me. — Theo.  L.  Dunn,  Ch.  Engr.,  Portland, 
Me.,  writes  that  preliminary  examinations  are  being 
made  for  the  bridge  which  the  Maine  Central  B.  R. 
contemplates  building  across  the  Kennebec  River  at 
Bath. 

I,awrrnce,  Mass. — It  is  stated  that  the  Boston  & 
Maine  R.  R.  Co.  (H.  Bissell,  Ch.  Engr.,  Boston)  will 
erect  a  $20,(K)0  bridge  over  So.  Union  St.  About 
half  of  the  expense  will  be  borne  by  the  Boston  & 
Maine  and  the  remaining  $10,000  will  be  divided  be- 
tween the  Boston  &  Northern  St.  By.,  the  county 
and  the  city. 

Syracuse,  N.  Y. — It  is  stated  that  plans  are  about 
completed  at  the  City  Eugrs.  office  and  the  contract 
will  soon  be  let  for  the  construction  of  a  bridge 
over  the  Oswego  Canal  at  Butternut  St. 

Mohawk,  N.  Y. — A  press  report  states  that  the  Utica 
&  Mohawk  Valley  Ry.  Co.  will  construct  8  bridges; 
one  of  the  bridges  is  estimated  to  cost  $140,000.  C. 
H.  Clark,  Ch.  Engr.,  UtIca. 

Pulaski.  Pa. — The  State  Viewers  appointed  by  the 
Dauphin  Co.  Court  are  reported  to  have  recommended 
the  construction  of  a  $20,000  stone  bridge  of  two 
arches  at  Pulaski  (Harrisbnrg.  C.  H.). 

Newtown,  Pa. — Bids  are  wanted  Nov.  1  for  building 
a  bridge  on  Jefferson  Ave.  in  the  Boro.  of  Newtown. 
Elmer  B.  Funk,  Clk.  of  County  Comrs.,  Doyiestown. 
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Witmeraing,  Pa. — The  Pittsburgh  Rys.  Co.  Is  stated 
10  hare  awarded  to  the  McCllntlc-M«rshall  Construc- 
tion Co.,  of  Pittsburg,  a  contract  for  the  erection  of 
a  stet-l  viaduct  1.500  ft.  long  to  span  the  tracks  of 
the  Pennsylvania  R.  R.,  and  the  Turtle  Creek  *: 
Westinghouse  traction  tracks  at  Wilmerding. 

Scranton,   Pa. — ^Residents   of   the   10th    Ward   have 

firesented  a  petjlloD  to  Recorder  W.  L.  Connell.  ask- 
ng  that  brlflgif?  ne  constructed  over  Roaring  Brook 
at  the  end  of  Ash  and  Myrtle  Sts. 

Setp  Cattle,  Pa. — The  New  Castle  Electric  Ry.  Co. 
Is  reported  to  have  submitted  to  the  Co.  Comrs.  and 
City  Council  a  proposition  providing  for  the  con- 
struction of  a  viaduct  from  Moravia  St.  over  ail  the 
K.  R.  tracks  and  the  ShenaQgo  River  to  a  point  on 
Mahoning  Ave.  The  cost  of  the  viaduct,  with  the 
lauds  necessary  for  the  approaches,  is  estimated  at 
$200,000,  and  it  has  been  suggested  that  this  sum 
be  borne  in  the  following  proportions:  Steam  rail- 
toads.  JIOO.OOO:  County  of  Lawrence,  $36,000:  city  of 
New  Castle,  $24,000,  and  the  New  Castle  Traction 
Co.,  $40,000. 

TotctoH,  Md. — -Residents  of  the  4th  District  are 
stated  to  have  petitioned  the  Baltimore  Co.  Comrs. 
to  co-operate  with  the  Carroll  Co.  Comrs.  in  building 
a  bridge  over  the  Patapsco  at  Beusons  Ford. 

Oeorgetoicn,  D.  C. — At  the  last  session  of  Congress 
an  appropriation  of  ?(J5.000  was  made  for  the  repair 
of  the  Aqueduct  bridge  across  the  Potomac  at  George- 
town. A  project  submitted  by  Col.  Allen,  Corps  of 
Kngrs.,  has  been  approved  by  Gen.  Gillespie.  It  pro- 
vides for  the  reconstruction  of  pier  No.  5  from  the 
liottom  up.  A  raft  has  been  constructed  for  taking 
probings  at  the  site  of  the  pier,  and  it  Is  expected 
that  contracts  for  the  work  will  soon  be  let. 

St.  Paul.  Uinn. — The  Com.  on  Sts.  of  the  Bd.  of 
Aldermen  Is  stated  to  have  accepted  the  plans  of 
City  Engr.  Rundlett  for  the  steel  bridge  to  be  con- 
structed at  Arcade  St.,  to  cost  about  $54,000. 

ifiuoH  Citu.  la. — The  Chicago,  Milwaukee  &  St.  Paul 
R  K.  Co.  is  stated  to  have  decided  to  partially 
change  and  reconstruct  its  viaduct  at  Mason  City. 
D.  J.   Whitteraore,   Ch.   Engr.,   Chicago,   111. 

Wofhinntun.  Intl. — Local  press  reports  state  that 
bids  will  be  received  Nov.  10  by  the  Co.  Comrs.  for 
the  construction  of  a  bridge  over  the  White  River. 
The  plans  of  Engr.  E.  C.  Faith  call  for  a  bridge 
420  ft.  In  length,  26  ft.  in  width  and  supported  by 
two  concrete  abutments,  each  21  ft.  In  length,  one 
on  each  bank,  and  two  piers  in  the  river;  probable 
cost  $15,000. 

Racine,  Wis. — Ch.  Engr.  Edw'd  C.  Carter,  of  the 
Chicago-North  Western  Ry.  Co.,  Chicago,  writes  that 
the  proposition  to  construct  a  double  track  and  new 
bridge  at  Racine  hag  been  considered  but  has  not  been 
authorized. 

Anderson,  Ind. — Bids  are  wanted  Oct.  29  by  Co. 
And  Otis  P.  Crim,  for  the  building  of  approaches  to 
bridge  over  Fall  Creek  at  Cox's  Ford.    J.  Burr,  Comr. 

New  Castle.  Ind. — Bids  are  wanted  Nov.  7  for  the 
construction  of  6  small  steel  bridges.  Edwin  Hall, 
Comr.  of  Henry  Co. 

ChiUicothe,  O. — Bids  are  wanted  Nov.  10  for  fur- 
nishing all  material  and  constructing  the  sub-struc- 
ture for  a  bridge  to  be  built  over  Yellow  Bud  Creek, 
on  Franklin  Pike,  at  Yellow  Bud ;  bridge  to  be  1- 
span,  75  ft.  c.  to  c,  and  18  ft.  wide.  Harry  S.  Adams, 
&>BS  Co.  Aud. 

Halem,  Ind. — Bids  will  be  received  Nov.  3  by  the  Bd. 
of  Co.  Comrs.  for  constructing  a  steel  bridge  across 
Buffalo  Creek  in  Jefferson  Township.  Geo.  M.  Sclfers, 
Co.  Aud. 

Cincinnati,  O. — The  Brackett  Bridge  Co.,  518  Wal- 
nut St ,  Is  reported  to  have  submitted  the  lowest  bid 
for  constructing  the  county  bridge  over  Great  Miami 
Elver  at  Ellzabethtown.  Its  bid  was  for  the  super- 
structure $114,200,  and  substructure  $24,525. 

Akron  O. — The  Council  is  reported  to  be  considering 
the  construction  of  a  viaduct  across  the  R.  R.  tracks 
at  Exchange  and  Carroll  Sts. 

aoodland,  Ind. — It  Is  reported  that  an  lion  bridge 
will  be  constructed  east  of  town,  on  the  Remington 
Boad. 

Indianapolis,  Ind. — Bids  are  wanted  Oct.  29  for  the 
construction  of  a  concrete  arch  bridge  over  Little 
Eagle  Creek,  on  ZlonsvUie  and  Pike  Township  Road. 
John  McGregor,  Comr.  of  Marion  Co. 

Paulding,  O. — It  is  reported  that  bids  will  be 
received  by  the  Co.  Comrs.  Nov.  14  for  3  bridges: 
One  over  the  Maumee  River,  north  of  Antwerp,  to 
be  3  spans,  each  span  being  129  tt.  <i  in.;  another 
over  Little  Auglaize  River,  near  Mandale,  to  be  1 
span,  low-truss,  65  ft.  long,  and  the  third  to  cross 
Flat  Rock  Creek  aud  be  1  span,  single-track,  hlgh- 
truss,  105  ft.  long,  pin  center,  with  16-ft.  roadway. 
Oliver  Morrow,  Co.  Surv. 

CraiBfordsville,  Ind.— It  is  stated  that  bids  will  be 
received  by  the  Montgomery  Co.  Comrs.  Nov.  3  for 
the  aubstmcture  of  a  bridge  over  the  north  fork  of 
Coal  Creek.    Jas.  A.  Harding,  Co.  Surv. 

Demotte  Ind. — It  is  reijorted  tliat  bids  will  be  re- 
ceived by  W.  C.  Babcock  Co.  and  Rensselaer  for  a 
steel  bridge  over  a  large  ditch. 

Ashland,  Ky. — A  press  report  states  that  a  bridge 
will  be  constructed  across  the  Ohio  River  at  Ashland. 
The  Camden  Interstate  Ry.  Co.  Is  reported  Interested. 
C.  Lake,  Ch.  Engr.,  Huntington,  W.  Va. 

Hhreveport,  La. — Bids  are  wanted  Nov.  13  for  the 
construction  of  a  steel  bridge  over  Dooiey  Bayou  in 
Caddo  Parish,  as  advertised  in  The  Engineering 
Record. 

Kansas  City.  Mo. — A  press  report  states  that  the 
Kansas  City,  Mexican  &  Orient  Ry.  Co.  is  preparing 
plans  for  a  1,500-ft.  bridge  across  the  Missouri  at 
Kansas  City.     M.  P.  Paret,  Ch.  Engr.,  Kansas  City. 

Houston,  Tex. — The  lowest  bid  received  by  the  Co. 
Comrs.  Oct.  17  for  a  steel  bridge  over  Bray's  Bayon 
Is  irtated  to  have  been  submitted  by  A.  J.  Beene  for 
$70,300. 

Lake  Charles,  La.-  Bids  are  wanted  for  construct- 
ing a  steel  draw-span,  with  piling  approaches,  for 
beary  highway  traffic.  F.  Siiutts.  Consulting  Engr., 
lAke  Charles. 


Huntsvillf.  .1/0. — Local  business  men  are  reiiorted 
to  have  taken  preliminary  steps  for  the  organiza- 
tion of  a  company  to  build  a  railway  aud  wagon 
bridge  across  the  Tennessee  River  near  Whltesburg. 

Eagle  Puss,  Tex. — The  INufirio  Diaz  &  Eagle  I'ass 
Bridge  Co.  Is  reported  incorporated,  with  a  capital 
of  $100,000,  to  construct  and  operate  a  bridge  across 
the  Rio  Grande  between  Kagle  Pass  and  Porflrio  Ulaz, 
Mex. 

Laredo,  Tex. — A  charter  has  been  granted  to  the 
Laredo  Bridge  Co.,  with  a  capital  of  $150,000,  to 
construct  and  operate  a  liiidge  over  the  Itlo  Grande 
between  Laredo,  Tex.,  and  Nuevo  Laredo,  Mex.  Incoi- 
porators :  James  B.  Van  Woert,  N.  Y.  City,  N.  Y. ; 
John  K.  Beretta,  of  Laredo,  and  Wm.  Holiis,  of  Eagle 
Pass. 

Ludden,  N.  D. — Wm.  S.  Hewett  &  Co..  of  Minne- 
apolis, Minn.,  are  stated  to  have  secured  the  contract 
for  constructing  a  bridge  over  the  James  River  at 
Ludden  for  $7,897. 

Han  Jose,  Cat. — County  Surveyor  J.  G.  McMillan 
writes  that  bids  will  be  opened  Oct.  28  for  combina- 
tion wood  and  steel  bridges  over  Llagas  Creek  at 
Rucker  and  San  Martin  Aves. 

Veiloirs/oiif  I'ark,  Wyo. — Capt.  Hiram  M.  Chitten 
den,  Corps  of  Bngrs.,  U.  S.  A.,  writes  that  the 
lowest  bid  received  Oct.  15  for  furnishing  steel  for 
30  highway  bridges  in  Yellowstone  National  Park 
was  from  the  American  Bridge  Co.  at  3.4  cts.  per 
lb.,   7.50,000  lbs. 

Chthalis,  lV«»;i, — It  Is  reported  that  bids  are  want- 
ed Nov.  6  by  the  Co.  Aud.  at  Chehalis  for  a  steel 
and  combination  bridge  over  Cowlitz  River  at  May- 
field. 

Ottaica,  Vnt. — The  Council  is  reported  to  be  consid 
ering  the  question  of  expending  $9,000  to  repair 
and   widen  the   Somerset  St.   Bridge. 

PAVING  AND  ROADMAKING 


yew  York,  N.  Y. — The  following  bids  for  asphalt 
paving  were  opened  Oct.  22  by  L.  F.  Haflfen,  Pres. 
Itronx  Boro.  :  A,  Continental  Asph.  Pavg.  Co.  ;  B,  Hast- 
ings Pavt.  Co.  :  C,  John  L.  Robertson ;  D,  Barber 
Asph.  Pavg.  Co. :  E,  Sicilian  Asph.  Pavg.  Co. ;  F,  Cen- 
tury Constr.  Co.  ;  G,  Asplialt  Constr.  Co.  : 

E.  145th  St.,  from  3d  to  St.  Ann's  Ave. 
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Various  Street  Intersections  and  Boston  Hd.,  from  Jef- 
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Newport,  R.  /.-City  Clk.  David  Stevens  writes  that       Cauldwell  Ave.,  from  E.  161st  St.  to  Westchester  Ave 


on  Nov.  4  a  vote  will  be  taken  on  the  proposition  to 
pave  Broadway  and  Spring  St.  with  bituminous  mac- 
adam, at  an  estimated  cost  of  $50,000. 

Boston.  Mdns. — The  following  bids  were  opened  Oct. 
21  by  Supt.  of  Streets  Donovan  for  the  construc- 
tion of  isennlngton  Boulevard.  E.  Boston;  Metro- 
politan Const.  Co.,  $53,108;  Jones  &  Meehan,  $43,327; 
H.  A.  Hanscomb  &  Co.,  $43,991;  Jas.  Doherty,  $35,- 
917;  John  O'Brien,  $36,061;  McGawiey  &  Coughian, 
$41,101;  Patrick  McGovern,  $40,829;  Coleman  Bros., 
.$38,392;  Thos.  F.  Welch,  $51,503;  J.  J.,  Sullivan, 
$49  893 ;  W.  H.  Ellis.  $44,903  :  Bruno,  Salamone  & 
I'etlttI,  $62,479.  There  will  be  loam  spaces  in  the 
center  of  the  boulevard  ;  the  roadways  will  be  mac- 
adam with  telford  base.     Bidders   all  of  Boston. 

TuiVKiin.  Md. — N.  W.  Ci-osbv.  Baltimore  Co.  Roads 
Engr.  writes  that  the  contract  for  building  5  miles 
of  road  has  been  awarded  to  Thos.  J.  Harden.  971 
Frederic  Ave.,  Baltimore,  for  about  $5,000. 

Washington,  D.  C. — Local  press  reports  state  that 
8th  St.,  S.  E.,  Is  to  be  repaved  at  an  estimated  cost 
of  $19,400. 

Pittsburg,  Pa. — Local  press  reports  state  that  the 
County  Comrs.  have  awarded  contracts  for  9  county 
roads  as  follows  :  To  Booth  &  Flinn,  Ltd.,  Washing- 
ton I'iKe.  for  $63,670:  Dravosburg  Koad  for  $iii.i.(ill_  : 
Noblestown  Road  for  $65,200,  and  Glenfleld  Road  for 
$96,344  :  To  Keeling  &  Ridge,  Freeport  Road,  Sec- 
tion 1,  for  $77,095,  and  Evergreen  extension  for  $78,- 
380 :  To  Foley  Bros.,  Noble  Lane  Road  for  $19,170 : 
To  J  C.  McSpadden,  Natrona  Branch  Road  for  $14,- 
328,  and  Bull  Creek  Road  for  $87,107. 

The  Bd.  of  Viewers  on  the  construction  of  Grant 
Boulevard,  in  its  final  report  to  Jos.  Woods,  Supt. 
of  the  Bureau  of  Awards,  places  the  cost  of  grading, 
paving  and  curbing  said  boulevard  at  $789,608. 

\ti(:  Joifc  A.  y. — The  following  bids  for  grading, 
paving,  etc.,  various  streets  were  opened  Oct.  2-z  by 
L  F  Haffen,  Pres.  Bronx  Boro.  ;  A,  M.  J.  Leahy  ;  B. 
f'  Thilemann,  Jr. ;  C,  Cunningham  &  Kearns ;  D,  John 
h'  Devlin  ;  E,  John  J.  McQuade  ;  F,  Wm.  H.  Master 
son  •  G  D  W.  Moran  ;  II.  F.  V.  Smith  Contracting  Co.  ; 
J,  Matthew  Baird  Contracting  Co. ;  K,  Edward  Roche : 
E.  181st  St.,  from  3d  Ave.  to  Boston  Road. 
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Ogden  Ave.,  from  164th  St.  to  169th  St, 

Gran.   blk.  on 
Old  curb  reset,        sand,  12.750 

Bidders.  4,800  ft.  sq.  yds. 

D.  W.   Moran $0.15  $2.2i> 

F.  Thilemann.  Jr .20  2.3.5 

F.  V.  Smith  Contr.  Co.  .10  2.20 

,Ias.  Qiln.n.  Sr... l.J.  2.22 

M.    Baird    Contr.  Co...  .2o  2.2o 

John  H.   Devlin    .13  2,10 

Cunningham  &  Kearns.  .10  2.21 

W.   II.  Masterson    .10  .^-1,     , 

The  lowest  bid  for  8.225  sq.  yds.  of  granite  block 
pavement,  with  sand  foundation,  on  E.  137th  St.,  from 
Brook  Ave  to  the  Southern  Boulevard,  was  that  of 
r.dw.  Roche,  at  $2.17  per  sq.  yd. 
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Morris  Ave.,  from  E.  156th  St.  to  E.  164th  St. 
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Hastings  Pavt.  Co 1.70 

John  L.  Robertson 1.80 

Watertoicn,  N.  Y. — The  Jefferson  Co.  Bd.  of  Superv. 
has  taken  action  providing  for  the  construction  of  18 
miles  of  highway  under  the  Hlgble-Armstrong  law. 
Total  estimated  cost,  $134,020. 

Syracuse,  N.  Y. — The  lowest  bids  received  for  the 
paving  of  East  and  West  Colvin  St.  are  stated  to 
have  been  as  follows  :  For  asphalt — the  Empire  Con- 
tracting Co.,  at  $1.60  per  sq.  yd.,  using  Alcatraz,  curb- 
ing at  55  cts.,  total,  $23,993 ;  for  Tirlck — John  W. 
Bustin,  Syracuse,  at  $1.87  per  sq.  yd.,  using  Syra- 
cuse  brick,  total,  $27,487. 

Troy,  N.  Y. — Rensselaer  County  Supervisors  have 
adopted  plans  and  specifications  for  the  improvement 
of  the  following  highways  :  Trov-Sand  Lake  Road. 
1,49  miles,  cost  $15.20(1:  Wynantskill-West  Sand 
Lake  Road,  4  miles,  cost  $39,400  ;  East  Nassau  Road, 
3.02  miles,  cost  $18,121 ;  the  old  northern  turnpike, 
from  Hoosick  River  bridge  at  Eagle  Bridge  through 
Buskirk  ;  also  the  road  from  station  118x39  to  Bus- 
klrk's  Bridge,  a  distance  of  2.75  miles,  in  Hoosick, 
cost  $26,250;  Brick  Church-Rock  Hollow  Road,  a  dis- 
tance of  3.33  miles,  cost  $33,800  ;  Boston  and  Albany 
turnpike,  a  distance  of  5.41  miles,  cost  $50,300 :  the 
Troy-Poestenkill  Road,  a  distance  of  3.6  miles,  cost 
$33,450.  One-half  of  the  total  expense,  which  is 
$216,521,  is  borne  by  the  State  and  one-half  by  the 
county. 

Newton,  N.  J. — The  Bd,  of  Chosen  Freeholders  of 
Sussex  Co.  has  awarded  contracts  for  building  three 
sections  of  macadam  roads  as  follows:  Road  from 
Sussex  Borough  to  Newton,  to  McKernan  &  Bergen, 
of  Paterson,  for  $6,611;  road  from  Stanhope  to  New- 
ton, to  the  Augustus  Munson  Co.,  of  Rockaway.  for 
$7,807;  road  from  Sparta  to  Newton,  to  McKernan 
&  Bergen,   of  Paterson,  for  $4,406. 

La  Salle,  III. — Contracts  will  soon  be  let  for  the 
following  work :  26.424  sq.  yds,  of  brick  paving  on 
broken  stone  foundation;  12,158  I  in.  ft.  of  stone  curb- 
ing, and  10,860  cu.  yds.  of  excavating.  Estimated 
ci>st.  $44. .850.     E.  J.  Noonan,  City   Engr. 

Burlington,  la. — The  following  are  the  lowest  bids 
opened  Oct.  6  for  brick  paving :  Main  St. — Geo. 
Kriechbaum.  at  $1.35  per  sq.  yd  for  paving,  55  cts. 
per  lin.  ft.  for  curbing  and  40  cts.  per  cu.  yd.  for 
grading:  Valley  St. — Geo.  Krelchbaum.  at  $1.80  per 
sq.  vd.  for  paving,  75  cts.  per  lin.  ft.  for  curbing, 
and  45  cts.  per  cu.  yd.  for  grading. 

Pekin,  111. — The  City  Council  has  passed  ah  ordi- 
nance providing  for  the  paving  of  S.  4th  St.;  esti- 
mated cost.  .?1 8,096. 

Milwaukee,  IVis. — The  contract  for  paving  Market 
St..  4.265  yds.,  has  been  awarded  to  the  Western 
Paving  &  Supply  Co.  at  $2.30  per  yd.  for  asphalt 
pavement. 

Ft.  Dodge,  la. — The  City  Council  has  been  peti- 
tioned to  pave  several   streets  with  asphalt. 

St.  Paul.  Minn. — City  Engr.  Rundlett  estimates  the 
cost  of  paving  Exchange  St.,  from  Cedar  to  9th  Sts.. 
as  follows  :  Asphalt,  $12,308  :  sandstone.  $13,602,  and 
brick.  $10,238. 

Schrimi.  O.-  'I'lie  contract  for  nbiiil  5. ,800  sq.  yds. 
of  brick  paving  Is  reported  to  have  been  awarded  to 
John   Hadley,  of  Canton,   for  $8,300. 
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Minneapolis,  Minn. — The  Park  Bd.  has  decided  to 
expend  $7,000  on  the  new  boulevard  along  the  west 
bank  of  the  river. 

Hammond,  Ind. — Bids  are  wanted  Nov.  4  for  im- 
proving sundry  streets.    W.   F.  Bridge,  City  Engr. 

Indianapolis,  Ind. — Bids  are  wanted  Oct.  20  for  im- 
proving portions  of  Cora  St.  by  grading  and  paving 
with  brick.  Harold  C.  Megrew,  Clk.  of  the  Bd.  of  Pub. 
Improv. 

Delplu,  Ind. — Bids  are  wanted  by  Co.  Aud.  Jas.  C. 
Smock,  Dec.  1,  for  grading,  graveling,  draining,  etc., 
the  Burlington  and  Cutler  gravel  road  ;  total  length 
about  32  miles.     E.  E.  Klrkpatrick,  Engr.   in  Charge. 

Akroti,  O. — Bids  are  wanted  Nov.  15  for  grading, 
curbing  with  stone,  guttering  and  paving  with  brick, 
on   W.  -Market  St.     Chas.   11.  Isbell,  City  I'lK. 

(Unrinnati.  O. — Street  paving  and  Improvement 
lionds  to  the  amount  of  $2(>0,000  are  reported  to  havi? 
been  sold. 

Topeka,  Kan. — The  contract  for  macadamizing  W. 
6th  St.  road  has  been  awarded  by  the  Co.  Comrs.  to 
Kamsey  &  Ramsey  at  38%   cts.  per  sq.  yd. 

Xashfillc,  Tenn. — The  City  Council  has  passed  a 
bill  appropriating  $28,000  for  paving  Broad  St.  and 
West  lOnd  Ave.,  to  be  available  as  soon  as  the  prop- 
erty owners  raise  an  additional  $0,000  to  help  pay 
for  the  work  :   bitumluous  macadam  will   be  used. 

\h:miihiv,  Tenn. — Local  press  reports  state  that  the 
Memphis  St.  Ky.  Co.  has  arranged  for  paving  within 
irs  tracks  and  -  ft.  on  each  side  01  uacKs  iin  such 
.streets  of  Memphis  as  the  tracks  are  on,  and  which 
will  be  paved  by  the  city,  with  asphalt.  Estimated 
cost  10  company  is  given  as  $150,000. 

rndiirith,  Ky. — ('ity  Clk.  W.  H.  Patterson  writes 
that  tue  proposition  to  issue  $100,000  bonds  for  street 
improvements  will  be  voted  upon  at  the  Nov.  election. 

<VMf/i;*i>,  Okla.  Tcr. — The  (  ity  Council  is  said  to  b.' 
receiving  bids  for  paving.     Address  Mayor  Ball. 

Boise,  Idaho. — Bids  are  wanted  Oct.  30  for  the  con 
struction  of  cement  sidewalks  in  numerous  streets. 
i)ean  I'erkins,  City  Clk. 

Toronto.  Ont. — An  additional  appropriation  of 
$20,000  has  been  made  for  the  Improvement  of  Temls- 
kaming  Dist.  roads. 

Montreal,  Que. — The  Uoad  Com.  has  instructed  the 
City  Surveyor  to  ascertain  the  cost  of  an  asphalting 
plant  to  be  owned   by   the  city. 

POWER   PLANTS,  GAS   AND    ELECTRICITY. 

Augusta,  Me. — The  Union  River  Light  &  Power  Co. 
has  beeu  incorporated  to  develop  the  water  power  of 
the  Union  River  and  its  tributaries.  A.  Wendal  Jf.ek- 
sou,  Prcs.,  N.  Y.  City,  N.  Y. ;  I.  L.  Halman,  Treas., 
Boston,    Mass. 

Mailison.  .Me.  —  A  <'ommitlee  is  reported  to  -  have 
been  appointed  to  investigate  the  cost,  etc.,  of  In- 
stallixig  a   lighting  plant. 

Brooklyn,  .V.  Y. — Plans  have  been  filed  for  a  1- 
story  brick,  heat  and  light  plant,  55x128  ft.,  to  be 
erected  for  the  city  at  Clarkson  St.  and  Albany  Ave., 
to  cost  $30,000.  Architect,  L.  H.  Voss,  65  De  Kalb 
Ave. 

Patchogue,  L.  I.,  .V.  Y. — The  Village  Trus.  are  stated 
to  have  granted  Irvy  Myers,  of  North  Paterson,  N.  J., 
a  franchise  for  a  gas  plaiit. 

Haugerties,  N.  Y. — The  Saugerties  Light,  Heat  & 
Power  Co.,  of  Saugerties,  has  been  incorporated; 
capital,  $50,000.  Dlrector.s:  II.  R.  Ilord  aud  R.  C. 
McCornilck.   New    York. 

Addison,  .V.  1'. — The  Village  Trus.  are  stated  to 
have  granted  .las.  R.  Reynolds  a  franchise  to  i>lpe 
gas  from  the  Potter  County  gas  lields  to  Addison,  for 
fuel  and  lighting  purposes. 

.McKii s/ioit.  /'«. — Tlie  ('ommon  and  Select  Council 
have  passed  a  resolution  authorizing  the  City  Con- 
troller to  secure  bids  for  furnishing  the  city  with  elec- 
tric light  after  IJec.  15  for  1  year.  The  ordinance  for 
the  municipal  electric  light  plant  Is  reported  to  hav.' 
been  deftated. 

Ventrulia,  Pa. — The  Schuylkill  Light,  Heat  &  I'ower 
Co.,  of  Girardvllle,  is  stated  to  have  secured  the 
contract  for  lighting  the  city  by  electricity  at  $95  per 
light  per  year. 

Bath,  fa. — .\  charter  has  been  granted  to  the  Bath 
i>ight.  Heat  i  Power  Co.,  with  a  capital  of  $1,000, 
to  supply  light,  heat  and  power  to  Bath  and  adja- 
cent territory.  Incorporators:  (Jhas.  Shumau  and 
Wilson  H.  Seem,  of  Bath;  W.  M.  Bennett,  of  Naz- 
areth, aud  others. 

PhilOfielijIun.  I*a. — I'ress  reports  state  that  plans  for 
the  new  heat  and  light  plant  of  the  Univ.  of  I'enn- 
sylvauia  were  posted  Oct.  17  in  the  mechanical  build- 
ing by   Prof.  Spaugler.     The  building  will  cost  about 

$500,000. 

HriKlford.  I  it. — The  Bradford  Gas  Co.  was  foiineil 
Oct.  18  at  the  oftice  of  L.  Emery,  Jr;,  to  drill  for 
and  produce  -natural  gas  to  be  sold  to  manufacturers. 

Winnshoni.  *s'.  C.  — Bids  are  wanted  Oct.  20  for  ei"ect- 
lug  an  electric  lighting  plant  of  35  arc  and  600  incan- 
descent lamps.  W.  B.  Smith  Whaley  &  Co.,  Bngrs., 
(Jolumbla. 

.ikron,  O. — Bids  are  wanted  Nov.  6  for  making  all 
connections,  erecting,  maintaining  and  furnishing  all 
material  necessary  for  furnishing  the  city  with  good 
and  satisfactory  lights  for  a  term  of  .'»  years  ;  the 
contract  calls  for  800  or  more  gas  lamps  of  50  c.  p. 
each,  to  be  Hghted  on  the  moonlight  schedule.  Chas. 
H.   Isbell,   City   Clk. 

Sycamore,  III. — City  Clk.  J.  D.  Beckler  writes  that 
on  Oct.  17,  at  a  special  meeting  of  the  Council,  It 
was  voted  to  award  the  contract  for  city  lighting 
to  De  Kaib-Sycamore  Electric  Co. 

Bettsville.  O. — W.  L.  Day  is  stated  to  have  peti 
tloned  the  Council  for  a  franchise  for  an  electric 
light  plant. 


Milwaukee,  Wis. — A  plan  to  extend  and  enlarge  the 
steam-heattog  service  of  the  Milwaukee  Electric  By. 
&  Light  Co.  is  reported  to  be  under  consideration 
by  Pres.  John  I.  Beggs;  the  plans  Include  the  boring 
or  large  tunnels  through  the  downtown  streets 
within   a  few   blocks  of  the   plant  on  Broadway. 

Barattoo,  Wis. — Local  press  reports  state  that  the 
Baraboo  Gas  &  Electric  Light  Co.'s  plant  has  been 
sold  to  Brown  &  Mayer,  of  Chicago,  III.  New  mains 
will  be  laid  and  the  entire  system,  both  for  fuel 
purposes  and  street  lighting,  will  be  put  In  new. 
B.   H.   Strong  will  be  retained  as  mgr. 

Forest,  0. — See  "Water." 

tiuperior.  Wis. — Bids  will  be  received  by  the  Com- 
mon Council  Nov.  18  for  a  franchise  for  the  con- 
struction, maintenance  and  operation  of  a  plant  for 
the  distribution  of  electric  currents  throughout  the 
city,  supplying  said  city  with  electricity  for  power, 
heat  and  lighting  purposes.     John  A.  Hobe,  City  Clk. 

Younystoirn,  O. — A  press  report  states  that  Chas. 
Hauk,  of  Toledo,  is  about  to  organize  a  company 
to  furnish  manufactured  fuel  gas  to  Youngstown, 
Warren,    Nlles,    Glrard,    Struthers   and    Loweliville. 

li'or(/itn!;(on.  O. — See  "Water." 

Hern-yii.  III. — The  A'iliage  Trus.  are  reported  to  be 
investigating  the  advlsahlTlty  of  installing  a  lighting 
plant  in  ccnneetion   with   the   water  works. 

Effingham,  Kan. — John  W.  Wilson,  Pres.  of  the  com- 
pany recently  granted  a  20-year  light  franchise,  writes 
that  bids  are  wanted  until  Nov.  1  for  the  construc- 
tion of  an  electric  light  plant,  to  cost  about  $6,000. 

Scranton,  Miss. — See  "Water." 

TalUideya,  .Utt. — Engrs.  Collier  and  Brown,  of  At 
lauta,  Ga.,  are  reported  to  have ,  a  representative  in 
Talladega  who  is  preparing  plans  for  the  Talladega 
Co.  which  proposes  developing  the  water  power  on  a 
stream  10  miles  from  the  city  to  generate  electric 
light  and  power.  They  have  secured  all  rights  and 
franchises,  and  will  commence  active  construction  at 
au  early  date. 

Uuntsville,  Ala. — Mr.  Jackson,  of  Nashville,  Tenn., 
is  reported  to  have  been  selected  to  prepare  plans  for 
municipal  electric  light  for  Huntsville. 

Schulenburg,  Tex. — Negotiations  are  reported  to  be 
pending  for  the  re-establishment  of  the  electric  light 
plant  destroyed  by  fire  last  Nov.  Alderman  L.  E. 
Miller,  of  Houston,  owns  the  franchise. 

Corona.  Val. — V.  A.  Worthley.  Supt.  of  the  Riverside 
Electric  Light  Plant,  is  reported  to  have  been  em- 
ployed by  the  City  Council  to  furnish  an  estimtae 
of  the  cost  of  an  electric  light  plant  for  Corona. 

San  Francisco,  Val. — The  Golden  State  I'ower  Co.  Is 
reported  incorporated,  with  a  capital  of  $10,000,000, 
to  develop  the  water  power  in  Feather  River.  Di- 
rectors;  C.    L.    Morrill,    Theo.    Getty   and   others. 

EUendale,  N.  D. — J.  A.  Johnson,  of  Fargo,  is  re- 
ported to  have  petitioned  for  a  franchise  for  an  elec- 
tric light  plant. 

Douglas,  Wyo. — John  Morton  and  T.  J.  Williams 
are  stated  to  have  petitioned  the  Council  for  a  fran- 
chise for  an  electric  light  plant. 

Ballard,  Wash. — An  ordinance  is  stated  to  have 
been  introduced  in  Council  granting  Oren  G.  Wilson 
and  his  associates  a  franchise  to  Install  and  operate  a 
plant  for  general  electric  light  and  power. 

Denver,  Colo. — ilendrie  &  B()ltluttf  are  stated  to  have 
secured  the  contract  for  Installing  the  electric  light 
plant  in  the  court  house,  for  $3,675. 

San  I'edro,  Val. — t'lty  Clk,  O.  C.  .\bl)ott  writes  that 
a  50-year  gas  plant  franchise  has  been  sold  to  H.  C. 
Kogers,  of  Pasadena,  Cal. 

Toronto  Junction,  Ont. — The  Canadian  General 
Electric  Co.  is  stated  to  have  secured  the  contract 
for  furnishing  85  arc  lights  with  two  50-light  trans- 
formers,  switchboard,    etc.,    for  $;{.580. 

ELECTRIC  RAILWAYS. 

Bourne,  .Mass. — The  Selectmen  are  stated  to  have 
granted  the  Mlddleboro,  Wareham  &  Buzzards  Bay 
St.  Ky.  Co.  a  franchise  to  extend  its  Hue  to  Sand- 
wich.    Chas.    H.    Cox,   Ch.    Engr.,   Mlddleboro. 

Waltham.  Mas.H. — The  Boston  Suburban  Uy.  Co.  is 
stated  to  have  purchased  a  site  in  Waltham  aud 
will  erect  there  a  central  power  house  to  be  used  as 
a  feeder  for  its  railway  system.  A  general  repair 
shop  will  also  be  erected  on  the  site.  N.  C.  Smith, 
Supt.,   Newtonville. 

Sorton,  Moss. — The  Norton  &  Taunton  Ily.  Co.  Is 
stated  to  have  petitioned  the  Selectmen  for  a  fran- 
chise for  a  location  from  Norton  Center  to  tlie 
Easton  line.     C.    E.   Short,   Ch.   Engr.,   Norton. 

College  Point,  L,  I.,  N.  Y. — The  Cross  Country  R.  R. 
Co.,  of  Brooklyn,  has  been  incorporated,  with  a  <*ap- 
Ital  of  $250,000,  to  operate  a  15-miie  electric  surface 
railroad  with  terminil  at  College  Point  and  Wiilets 
Point.  Directors:  J.  F.  McClean,  A.  A.  Halsey  and 
Theo.  Bernard,  all  of  Brooklyn. 

Dunkirk,  N.  Y. — It  is  stated  that  the  Dunkirk  & 
Point  Gratiot  St.  Ry.  (D.  P.  Toomey,  Mgr.,  Dun- 
kirk) is  to  be  extended  to  Buffalo.  A  reorganiza 
tlon  of  the  company  is  now  under  way  aud  the  new 
road  will  be  known  as  the  Buffalo,  Dunkirk  &  West- 
ern Ry.  Co. 

Huntington,  L.  I.,  N.  Y. — ^J.  H.  Smith,  of  Brooklyn, 
with  a  residence  at  Farmingdale,  is  reported  inter- 
ested in  the  construction  of  an  electric  railway 
between  Huntington  and  Amltyvllle. 

Dillsburg,  Pa. — A  charter  has  been  filed  for  the  ex- 
tension of  the  Dillsburg.  Wellsvllle  &  Dover  St.  Ry. 
from  Rtssville  to  Lewisberry.  Newberry,  Goldsboro. 
York  Haven,   Dillsburg  aud  Bowmausdale. 


Le  Roy,  N,  F.— The  Highway  Comrs.  are  stated  to 
have  granted  a  franchise  to  the  Buffalo  &  Depew 
Electric  Ky.  Co.     B.  Melvln,  Ch.  Engr.,  Depew. 

Neuj  Castle,  Pa. — The  New  Castle  Electric  Ry.  Co. 
is  stated  to  have  petitioned  the  Council  for  fran- 
chises for  a  new  extension  to  be  built  at  a  cost  of 
about  $50,000.  The  West  Washington  St.  brancli 
will  be  extended  to  the  city  line,  as  will  also  the 
Pittsburg  St.   branch. 

New  Kensington  Pa. — The  Council  Is  stated  to  have 
granted  a  franchise  to  the  Tarentum  &  New  Ken- 
sington St.   Ry.  Co. 

Philadelphia,  Pa. — The  Bureau  of  Surveys  has  ap- 
proved plans  of  the  Rapid  Transit  Co.  for  the  ex- 
tension of  Its  19th  and  20th  Sts.  line  from  Tasker 
St.  to  Passyunk  Ave.,  through  Lebanon  Cemetery. 
W.   S.   Twining,  Ch.  Engr.,   Philadelphia. 

Ostcvgo,  N.  Y. — It  is  stated  that  the  Syracuse  Rapid 
Transit  Co.  has  under  consideration  the  extension 
of  Its  Hue  from  Liverpool  to  Oswego.  E.  G.  Con- 
nette.  Gen.  Mgr.,    Syracuse. 

Bradford,  I'a. — ('.  E.  Hudson.  Supt.  Bradford  St. 
Ky.  Co.  Is  reported  Interested  In  the  construction 
or  au  electric  railway  from  Bradford  to  Jamestown, 
a  distance  of  about  38  miles. 

Ilrorliport.  A'.  1'. — The  Brockport.  Ma^Hra  &  Kocli- 
ester  Ry.  Co.  has  been  incorporated,  with  a  capital 
of  $500,000,  to  construct  a-n  electric  road  from  Koch- 
ester  to  Medina,  a  distance  of  44  miles.  Directors: 
i''red.  Beck,  Brockport;  W.  S.  Shields.  Waterville, 
jiiid   S.  J.   Sitenccr,    Buffalo. 

Springfteld.  O. — I'he  Co.  Comrs.  --ire  stated  to  have 
granted  the  Dayton  &  Kenton  Interurban  Ky.  Co.  a 
franchise  to  cross  the  pikes  In  Clark  County  for  its 
line  from  New  Carlisle  to  this  city.  R.  E.  Kline, 
Ch,   Engr.,   Dayton. 

Xoricood,  O. — The  Norwood,  Oakley.  Madisonville  & 
Red  Bank  Traction  Co.  is  stated  to  have  secured 
a  right  of  way  over  the  Red  Bank  and  Brotherton 
Roads.  David  Davis,  of  Norwood,  and  Peter  Elch- 
els,  of  Red  Bank,  are  among  the  incorporators  of 
this  railway. 

Davenport,  la. — The  Sc'ott  County  Bd.  of  Superv. 
are  stated  to  have  granted  a  franchise  to  the  lowa- 
Illlnols  I-nterurban  Ry.  Co.  to  build  a  line  from  the 
city  limits  of  Davenport  to  a  mile  beyond  Betteudorf 
on  the   River  Road. 

Toledo-,  O. — W.  F.  Brown,  864  Oakwood  Ave.,  is 
stated  to  have  been  employed  to  conduct  the  nnal 
survey  for  the  construction  of  an  electric  railway 
for  the  People's  Rapid  Transit  Electric  Ky.  Co.  to 
connect  Toledo,  Nappleon,  Dellance,  Greenville,  Day- 
ton and  other  small  towns. 

Belleville,  III. — The  Belleville  Interurban  Electric 
K.  K.  Co.  has  been  Incorporated,  with  a  capital  of 
$5,000,  by  Henry  A.  Kirchner,  Chas.  Becker  and 
others,  10  construct  an  electric  line  in  Belleville 
with  branch   roads  to  neighboring  towns. 

La  Salle,  /«.— The  111.  Valley  Traction  Co.  (L.  W. 
Johnson,  of  La  Salle,  Supt.)  is  surveying  for  an 
electric  line  between  La  Salle  and  Ottawa;  distance, 
15  miles. 

Kenosha,  Wis. — Volney  W.  Foster,  of  Chicago,  III.. 
Is  reported  Interested  in  the  construction  of  an  elec- 
tric railway  from  Kenosha  to  Waukegan. 

.ishland,  Ky. — John  Graham,  of  Huntington,  W. 
Va.,  Pres.  Camden  Interstate  Ry.  Co.,  Is  reported  In- 
terested in  the  construction  of  an  electric  railway  to 
Oakvlew.   Pollard  and   Russell. 

Vhattanooga,  Tenn. — The  Chattauooga  Electric  Ky. 
Co.  is  stated  to  have  decided  to  extend  Its  line  to 
Chlckamauga  Park.  J.  W.  McFarland,  Supt.  and  Ch. 
Electrician,  Chattanooga. 

K nurrillf.  Tenn. — The  KnoxviUe  Traction  Co.  has 
been  granted  right  of  way  by  the  County  Court  to  ex- 
tend a  line  along  the  Clinton  pike  about  1^  miles  and 
on  Sharps  Gap  pike  about  1  mile ;  work  will  begin 
within  60  days.  C.  II.  Harvey,  Knoxville,  Gen.  Mgr. 

Columbia,  Tenn. — The  Council  is  stated  to  have 
granted  a  franchise  to  the  Nashville  &  Columbia  Elec- 
tric Ry.  Co. 

Sashville,  Tenn. — Percy  Warner  and  E.  C.  Lewis,  of 
Nashville,  Receivers,  and  R.  Lancaster  Williams,  of 
Richmond,  representing  the  owners  of  the  Nashville 
Ry..  are  reported  to  be  outlining  improvements  on  the 
Nashville  Ry.  which  contemplates  the  extension  of 
nearly  all  of  the  old  lines,  the  building  of  new  ones 
aud  the  elimination  of  unnecessary  curves. 

Biloxi,  Miss. — A  charter  is  reported  to  have  been 
granted  to  the  Gulf  Shore  Electric  R.  R.  Co.  to  con- 
struct an  electric  line  from  a  point  at  or  near  Hen- 
derson's Point,  on  the  southeastern  shore  of  the  Bay 
of  St.  Louis,  to  Point  Cadet,  being  the  eastern  shore 
point  in  the  city  of  Biloxi ;  total  length  of  proposed 
line  is  2(5  miles.  Incorporators :  W.  W.  Hungerford, 
Geo.  P.  Hewes  and  others. 

McKinney,  Tex. — Jesse  Shaln  and  I.  E.  Reeves  are 
reported  to  be  on  the  committee  appointed  to  secure 
right  of  way  for  the  McKinney  &  Bine  Ridge  Rapid 
Transit  Ry. 

Waco,  Tex. — The  Union  Traction  Co.,  of  Cleveland, 
O.,  is  reported  to  have  made  a  proposition  to  a  number 
of  towns  between  Waco  and  Dallas  for  an  electric 
road  between  these  two  cities,  to  do  both  a  passenger 
and  freight  business. 

Paris,  Tex. — J.  S.  Williams.  Sterling  Price  and  S.  B. 
M.  Long,  of  Paris,  are  reported  to  have  met  with  C. 
C.  Dorchester  and  Cecil  Lyon,  of  Sherman,  here  on 
Oct.  16  for  the  purpose  of  discussiiig  the  proposed 
electric   railway   between   Paris  and  Sherman. 

Atokn.  Ind.  Ter. — The  Lehigh  Traction  Co.  la  re 
ported  incorporated  to  construct  an  electric  railway 
from  Atoka  to  Coalgate,  a  distance  of  15  miles. 
Principal  office  to  be  at  Atoka. 
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Varshall.  Trt. — Y.  D.  Harrison,  of  Marshall,  repre- 
senting a  company,  is  stated  to  hare  petitioned  the 
Conucu  for  a  franchise. 

Phomix,  Ariz. — It  Is  reported  that  the  Co.  Superv. 
have  sranted  VVeirleh  *c  Latham  a  franchise  for  the 
construction  of  an  electric  railway  tnim  Phoenix  to 
Ulendale  and  to  Mesa  City,  a  distance  of  about  30 
miles. 

Ui»»oula,  MoHt. — D.  A.  Barlow,  of  Missoula,  Is 
stated  to  have  petitioned  the  City  Council  for  a 
franchise. 

UHUboro,  Ore. — The  Oily  Council  Is  stated  to  have 
granted  a  ;;5-year  franchise  to  the  West  Side  &  Su- 
burban Ky.  Co.  for  the  construction  of  an  electric 
motor  line  through  the  city.  The  line  Is  to  be  built 
from  Portland  and  will  .probably  extend  to  Forest 
Urove. 

Oatland,  Cal. — The  San  Francisco,  Oaliland  &  San 
Jose  It.  K.  Co.  has  petitioned  the  Council  for  a  fran- 
chise for  an  electric  railway,  commencing  on  Verba 
Buena  at  Its  Intersection  with  the  southern  line  of 
Emeryville,  thence  westerly  to  the  western  limits  of 
Uakland. 

The  Ualiland  Transit  Consolidated  Ry.  Co.  has  also 
petitioned  the  Council  for  a  franchise  for  the  con- 
struction of  additional  Hues.  V.  W.  Nelson,  Ch.  Engr., 
Uakland. 

RAILROADS. 

Sch-nrcladii.  S.  Y. — The  State  It.  U.  Comn.  on  Oct. 
16  granted  the  petition  of  the  city  of  Schenectady 
for  the  abolition  of  B.  K.  grade  crossings;  the  con- 
templated Improvement   will  cost  about  |2,000,000. 

Seicton,  la. — The  Newton  &  Northwestern  R.  R. 
Co.  Is  reported  Incorporated,  with  a  capital  of  $;i,- 
500.000,  to  construct  a  railroad  from  Newton  to 
Fraser,  Gonrle,  Rockwell  City  and  Sioux  City.  Prin- 
cipal office  to  be  at  Boone,  llamlltou  Browne,  Pres.  ■, 
\V.  A.  Kelly,  Secy. 

Salina,  Kan. — ^A  press  report  states  that  the  Union 
Paclflc  Ry.  Co.  will  expend  auout  $100,000  in  Improv- 
ments  at  balina,  including  the  erection  of  round- 
house.   J.  B.  Berry,  Ch.  Engr.,  Omaha,  Neb. 

Bloomfield,  Uo. — The  St.  Louis  &  Gulf  Ry.  Co.,  of 
St.  Louis,  is  reported  to  have  filed  with  the  Secretary 
of  State  resolutions  to  exte'nd  a  branch  railroad  from 
a  point  north  of  BloomSeld  to  a  point  on  the  line  of 
its  road  in  Dunkln  County,  between  Calagoa  and 
Campbell,  a  distance  of  35  miles.  G.  W.  Carlisle,  Dlv. 
Supt.,  Bloomfield. 

Louita,  Ky. — A  press  report  states  that  the  work 
of  surveying  for  tlie  Seaboard  Air  Line  is  about  com- 
pleted. The  line  above  Ixiulsa  extends  along  the  west 
side  of  Tug  River  to  Naugatuck,  and  to  the  Breaks,  by 
way  of  Peter's  Creek,  and  across  to  the  waters  of 
John's  Creek,  following  that  stream  to  the  most  fa- 
vorable point  for  getting  through  to  the  Levlsa  fork 
of  the  Big  Sandy.  Three  tunnels  will  be  constructed 
on  this  line.  W.  W.  Gwathmey,  Jr.,  Ch.  Engr., 
Portsmouth,  Va. 

Wetmore,  Tenn. — A  charter  has  been  granted  to  the 
Ocoee  Valley  Ry.  Co.,  with  a  capital  of  $10,000,  to 
construct  a  railroad  from  Wetmore  to  Copper  Ilill. 
Principal  office  to  be  at  Knoxville.  Incorporators  :  J. 
L.  Boyd,  J.  E.  Lutz,  Al.  A.  Yeager  and  others. 

Ducktoicn,  Tenn. — A  press  report  states  that  the 
Louisville  &  Nashville  K.  R.  Co.  (R.  Montford,  Ch. 
Engr.,  Louisville,  Ky.)  may  completely  change  the 
route  of  the  Atlanta,  Knoxville  &  Northern  through 
the  mountain  near  Uucktown.  The  contemplateu 
change  will  cost  about  $2,000,000  and  will  reduce  the 
length  of  the  road  22  miles,  as  well  as  avoid  heavy 
grades  and  difficult  passages.  The  proposed  route  is 
through  the  Ocoee  River  cavern. 

Xatchez,  Misg. — The  Natchez  &  Gulf  R.  R.  Co.  has 
l>een  incorporated  to  construct  a  railroad  from  Nat- 
chez to  Gulfport.  Incorporators :  J.  W.  Lambert,  W. 
II.  Shields  and  others. 

lilytheviUe,  Ark. — The  Chickasawba  R.  R.  Co.  has 
l>een  incorporated,  with  a  capital  of  $75,000,  to  con- 
struct a  railroad  from  Blytheville  east  to  the  river. 

Auitin,  Tex. — ^The  charter  of  the  Trinity  &  Brazos 
Valley  Ry.  Co.  has  been  tiled,  providing  for  the  con- 
struction of  a  iinelpf  railway  from  a  point  on  the 
Brazos  River  in  Hood  Co.,  southeast,  via  Cleburne, 
HiUslwro,  Hubbard  and  Mexla,  to  a  point  on  the  Sa- 
bine River  in  Orange  Co.,  In  all  about  300  miles.  S. 
R.  Wrightington  and  S.  E.  Young,  of  Boston,  Mass.; 
E.  M.  House  and  R.  H.  Baker,  of  Austin,  are  among 
the  incorporators. 

Oalena,  ilo. — The  Galena,  Frontenac  &  Northern 
R.  R.  Co.  is  reported  Incorporated,  with  a  capital 
of  $100,000,  to  construct  a  railroad  from  Froutenac 
to  Galena.  R.  B.  BUlerly  and  John  L.  Christopher, 
of  Topeka,  are  reported  to  be  among  the  incorpor- 
ators. 

Florence,  Ala. — J.  L.  Bell  and  associates,  of  New 
York,  are  reported  to  have  secured  a  right  of  way 
through  Florence  and  terminal  facilities  for  the 
Alabama  &  Tennessee  R.  R.  The  road  will  run 
between  Florence  and  Clifton,  Tenn.,  a  distance  of 
65  miles,  and  will  have  a  branch  road  15  miles  In 
length. 

Denver,  Colo. — The  Colorado-Otah  Construction  Co. 
is  reported  to  have  contracted  with  the  Denver, 
Northwestern  &  Pacific  Ry.  Co.  to  build  and  equip 
atwut  500  miles  of  Its  railroad,  between  Denver  and 
Salt  Lake  City,  Utah.  This  contract  provides  for  a 
substantial  roadbed,  80-lb.  steel  rails  and  modern 
passenger  and  freight  equipment. 

PUBLIC  BUILDINGS. 

Boston,  Jfu»s. — Lamont  G.  Burnham  Is  reported  to 
have  bequeathed  to  the  Boston  City  Hospital  $150,- 
on<)  to  be  used  In  the  erc<,tlon  of  a  building  to  l>o 
known  as  the  Lamont  G.    Burnham  Ward. 

i'laus  have  been  filed  for  a  2-8tory  brick  and  Iron 
g.Tte  house  at  the  Charles  St.  Jail  for  Suffolk  County. 
Kstltnated  cost,  $34,000.  Builders,  McNeil  Bros.,  ](«! 
Di'vonsbire   St.     H.    H.    Atwood,   Archt. 


Boston,  Mass. — Bids  will  be  received  Oct.  30  by  the 
Bath  Trus.  for  erecting  a  bathhouse  on  Cabot  St.  Her- 
bert D.  Hale,  Archt.,  15  Exchange  St. 

Pitlsbury.  Pa. — Bids  aio  wanted  Oct.  31  for  erect- 
lug  an  engine  house  In  the  2.3d  Ward.  Harry  S. 
Estep,  Archt.,  Publlcallou  Bldg.  J.  O.  Brown,  City 
Recorder. 

I'hilailelphia,  Pa. — Estimates  aggregating  over 
$1,000,000  in  appropriations  for  the  Philadelphia 
Hoiipltal  and  Almshouse  for  next  year  have  been 
passed  upon  by  Councils'  Com.  on  t'harltles  and 
Correction.  Several  Items  for  new  buildings  are  as 
follows:  $8O,0tX)  for  a  jiaviliou  for  consumptives, 
$150,000  for  a  new  opoialiiig  room,  $50,U1X)  for  a 
pavilion  ifor  nervous  diseases,  $80,(XX)  for  bacterio- 
logical and  pathological  laboratories,  and  $150,0tK)  for 
a  laboratory  for  clinical  medicine. 

G.  R.  Curry  is  stated  to  have  secured  the  con- 
lra<*t  for  erecting  an  addition  to  the  Union  .Mission 
Hospital.  Cost  of  building,  exclusive  of  equipment, 
will  be  $50,000.  Architects,  Stearns  &  Castor, 
Stephen  Glrard  Bldg. 

-VcH?  York,  N.  Y. — Bids  are  wanted  Nov.  1  for  labor 
and  material  necessary  to  complete  a  disinfecting 
and  ambulance  studou  mi  the  County  Poor  House 
Farm,  Boro.  of  Richmond.  Ernst  J.  Lederle,  Ph.D., 
Pres. 

Bids  are  wanted  Oct.  20  for  a  new  system  of 
radiation  and  new  steam  and  return  lines  to  be  in- 
stalled In  building  known  iis  Wards  25  to  'JS,  also 
new  system  of  return  f^ir  building 'known  as  Wards 
21  to  24,  Randall's  Island;  for  installing  steam  heat- 
ing apparatus  at  Tuberculosis  Hospital,  Blackwell's 
Island,  and  for  steam  heating  apparatus  at  Alms- 
house, Blackwell's  Island.  Homer  Folks,  Comr.  of 
I'ub.   Charities. 

Bids  were  opened  Oct.  21  by  J.  A.  Cantor,  Pres. 
Manhattan  Boro.,  for  erecting  a  public  bath  at  347-0 
W.  41st  St.,  as  follows;  Murphy  Bros.,  489  5th  Ave., 
$100,873;  Thos.  Cockerlll  &  Son,  $103,000;  Louis 
Wechsler,   $109,750. 

Bids  were  opened  Oct.  21  by  J.  A.  Cantor,  Pres. 
Manhattan  Boro.,  for  the  completion  of  the  heating 
and  ventilating,  etc.,  of  the  Criminal  Court  Bldg., 
at  Centre,  Franklin,  Elm  and  White  Sts.,  as  fol- 
lows: Howe  &  Bassett,  $88,500;  United  Heating  Co., 
$87,442;  Walker  &  Chambers,  $109,000;  Blake  & 
Williams,  $115,989;  E.  Itntzler.  $115,555;  Frank  Dob- 
son,  $114,715;  John  F.  Sayward  &  Co.,  21  W.  24th 
St.,  $86,853.  It  Is  stated  that  the  lowest  bid  exceeds 
the   appropriation. 

Brooklyn,  N.  Y. — Plans  have  been  filed  f<}r  a  brick 
extension  to  St.  Cecilia's  Oliureh,  84  Herbert  St., 
to  cost  $40,000.  Architect,  T.  H.  Poole,  13  W.  130th 
St.,    N.    Y.    City. 

Elmira.N.Y. — Bids  sie  wanted  Nov.  14  for  Install- 
ing smoke  breechiiig  and  furnishing  one  return  tank  at 
tlie  N.  Y.  State  Reformatory,  as  advertised  in  The 
Engineering    Record. 

Famhurst,  Del. — Bids  are  wanted  by  the  Bd.  of 
Trus.  Nov.  6  for  the  construction  (except  heating, 
plumbing  and  electric  lighting)  of  a  buildlug  for 
consumptives  on  the  grounds  of  the  Del.  State  Hos- 
pital at  Famhurst.  Totten  &  Rogers,  931  Chestnut 
St.,   Philadelphia,   Pa.,  are  the  architects. 

Branson,  Fla. — Bids  are  wanted  Nov.  3  (or  erecting 
a  fireproof  brick  building  for  the  protection  and 
safe  keeping  of  the  public  records  of  Levy  Co.  A. 
P.  Hardee,   Co.   Clerk. 

Richmond,  Va. — Bids  are  wanted  Nov.  6  by  the  Cap- 
itol Bldg.  Comn.,  A.  J.  Montague,  Chmn.,  for  flre- 
prooflng,  restoring  and  repairing  the  Va.  State  Cap- 
itol, in  accordance  with  drawings  and  specifications 
which  may  be  seen  at  the  otflce  of  Noland  &  Basker- 
vill,  of  Richmond.     I'robable  cost,  $125,000. 

Troy,  O. — The  Christian  Society  Is  reported  to  have 
decided  to  erect  a  $20,0t)0  church.  Geo.  W.  Hum- 
phreys, Treas. 

Albert  Lea,  Minn. — Competitive  designs  will  be  re- 
ceived by  the  Lllirary  lid.  until  Dec.  1  for  the  pro- 
posed $12,000  Carnegie   Library. 

Racine,  Wis. — Bids  are  wanted  Nov.  1  by  the  Library 
Bd.  for  the  erection  of  the  $50,000  Carnegie  Library. 

Foml  du  Lac,  IKi'?. — Bids  will  be  received  Nov.  11  by 
the  Library  Bd.  for  erecting  a  library.  Van  Ryn  & 
De  Gelleke,  Archts.,  211  Grand  Ave.,  Milwaukee. 
Address  J.  W.  Watson,  Secy. 

Tipton,  la. — Bids  are  wanted  Nov.  8  for  erecting  a 
library.     Address  W.  N.  Treichler,  Pres.  Library  Bd. 

Cleveland,  0. — Adams  B.  Howard.  M.  I).,  Supt. 
Cleveland  State  Hospital,  writes  that  the  contract  for 
erecting  an  Acute  Hospital  at  site  of  State  Hospital, 
has  been  awarded  to  Geo.  M.  Schneider,  of  Colum- 
bus,  O.,  for  $31,108. 

Tuscaloosa,  Ala. — A  press  report  states  that  plans 
will  be  received  by  the  Co.  Comrs.  until  Nov.  7  for  a 
court  house  for  Tuscaloosa  County,  to  cost  not  over 
$70,000. 

Hamburg,  Ark. — The  Ashley  Co.  Comrs.  are  stated 
to  have  decided  to  erect  a  $50,000  court  bouse.  Ed. 
McCammon,  Comr.,  Is  stated  to  have  been  appointed 
to  secure  plans,  etc.,  for  the  proposed  building. 

Hickman,  Ky. — P.  Frank  Milburn,  of  Columbia. 
S.  C,  is  reported  to  be  preparing  plans  for  a  $25,000 
court  house  for  Fulton  Co. 

Aeic  Orleans,  La, — The  Courthouse  Comn.,  created 
under  an  act  passed  during  the  recent  session  of 
the  Legislature,  which  authorized  the  construction 
of  a  new  court  house  In  New  Orleans,  has  organized 
with  Bernard  McCloskey  as  Pres.  and  Wni.  P.  Ball 
as  Secy.  The  court  house  will  be  erected  on  the 
partnership  plan,  the  State  to  approprlali'  $200,000 
and  the  city  $.'(75,000. 

Texarkana,  Tex, — J.  D.  Fltzglbbons  Is  stated  to 
have  secured  the  contract  to  erect  a  hospital  here 
for  the  Cotton  Belt  R.  R.  for  about  $100,000.  W.  K. 
Green,  Gen.  Supt.  of  R.   R.,  Tyler,  Tex. 


S'i.  Louis,  Mo. — Local  press  reports  state  that  bids 
will  be  received  by  the  Bd.  of  Pub.  Improv.  until 
Oct.   31   for  erecting  a  poorhouse  hospital. 

Beatrice,  Neb, — Rutherford  &  Lee.  of  Beatrice,  are 
stated  to  have  secured  the  contract  for  erecting  the 
Carnegie  Library  for  $17,000,  and  C.  G.  Pyle,  for 
plumbing  same,   at   $1,615. 

Boise,  Idaho, — The  M.  E.  Society  Is  reported  to  be 
preparing  to  erect  a  $39,000  church. 

Walla  Walla,  Wash. — The  Co.  Comrs.  are  reported 
to  be  considering  the  erection  of  a  $25,000  infirmary. 

Riverside,  Cal. — Bids  are  wanted  Nov.  14  for  the 
construction  and  completion  before  Dec.  30,  1903,  of 
the  Riverside  Co.  Court  House.  Burnham  &  Blels- 
ner,  of  Los  Angeles,  are  the  architects.  W.  W.  Phelps, 
Clk.  of  the  Bd.  of  Co.  Surv.     Cost,  $150,000. 

Omaha.  Xcb. — Wm.  Coburn.  Secy.  Bd.  of  I'ub.  Wks., 
writes  that  the  contract  for  the  erection  of  a  public 
nuirket  house  on  Capitol  Ave.  has  been  awarded  to 
C.  W.  Partridge,  of  Omaha,  for  $11,987,  not  in- 
cluding heating  and  plumbing. 

London,  Ont. — Bids  are  wanted  Nov.  7  for  erecting 
a  drill  hall.  Moore  &  Henry,  Archts.,  Ixindon.  Ad- 
dress Fred.  Gelinas,  Secy.  Dept.  of  I'uh.  Wks., 
Ottawa. 

BUSINESS    BUILDINGS. 

Boston,  Mass. — A.  H.  Vlnal,  19  Milk  St.,  is  stated 
to  have  prepared  plans  for  a  theater  for  Weber  & 
Fields,  to  be  erected  on  Washington  and  Beach  Sts., 
to  cost  about  $'200,000. 

It  is  stated  that  Shubert  Bros.,  of  New  Y'ork, 
N.  Y.,  have  purchased  a  site  on  Tremont  St.  for 
the  erection  of  a  theater,   to  cost  about  $750,000. 

Plans  have  been  prepared  by  Shepley,  Rutan  & 
Coolidge,  Ames  Bldg.,  lor  a  10-story  office  building 
to  be  put  up  at  Stale  and  Devonshire  Sts.  for  the 
Fred.  I,.  Ames  Estate;  steel  frame,  fireproof,  stone 
outside.     Estimated  cost,   $500,000. 

Worcester,  Mass. — The  contract  for  erecting  the 
buildings  to  be  occupied  by  the  Standard  Plunger 
Elevator  Co.  at  Jamesville  are  stated  to  have  been 
awarded  to  Geo.  H.  Cutting  &  Co.  for  $41,000.  Con- 
tract for  equipment  is  also  reported  awarded. 

Buffalo,  N.  Y. — F.  W.  Humble,  217  Franklin  St.,  is 
the  architect  for  a  3-story  brick  store  to  be  built 
at  5  to  11  Chippewa  St.  Owner,  W.  H.  Peabody 
Estate.     Cost,  $18,000. 

Newark,  N.  J.- — H.  L.  Jenklnson  is  stated  to  have 
secured  the  contract  for  the  interior  marble  and 
tile  work  on  the  United  Banks  Bldg.  now  being 
erected  on  Market  and  Union  Sts.  for  $24,000;  total 
cost  of  building,  $300,000.  Architect,  Geo.  B.  Post, 
33   E.    17lh   St.,   New  York,   N.    Y. 

Allegheny,  Pa. — It  is  stated  that  the  Pennsylvania 
R.  R.  Co.  is  to  erect  a  depot  on  Federal  St.  to  cost 
about  $'.'50,000.  W.  H.  Brovyn,  Ch.  Engr.,  Philadel- 
phia. 

Pittsburg,  Pa. — The  Wabash  R.  R.  Co.  Is  to  erect  a 
depot  and  train  shed  on  Liberty  Ave.  and  Ferry 
St.  to  cost  about  $1,000,000.  Architect,  Theo.  C. 
Link,  308  N.  6th  St.,  St.  Louis,  Mo.  Jos.  Ramsey, 
Jr.,  Pres.,  St.  Louis,  Mo. 

D.  H.  Burnham  &  Co.,  Rookery  Bldg.,  Chicago, 
111.,  are  stated  to  be  preparing  plans  for  an  18-story 
hotel  to  be  erected  on  5th  Ave.  and  Grant  St.  for 
Henry  Clay   Frick,   to  cost  about  $3,000,000. 

McKee's  Rocks,  Pa. — Sevmour  Davis  and  Paul  .\. 
Davis,  3d,  907  Walnut  St.,  Philadelphia,  are  re- 
ported to  have  been  commissioned  to  prepare  plans 
for  a  $30,000  Y'.  M.  C.  A.  building  to  be  erected  at 
McKee's  Rocks,  Pa.,  for  the  Erie  R.   R.  Co. 

A  press  report  states  that  the  Pressed  Steel  Car 
Co.  is  to  erect  an  office  building  here,  to  cost  about 
$50,000.  Architect,  U.  T.  L.  I'eoples,  Times  Bldg., 
Pittsbui'g. 

PhiUiilelphia,  Pa, — Geo.  F.  Payne  &  Co.,  401  S.  Juni- 
per St.,  Is  staled  to  have  taken  out  a  permit  to 
erect  an  8-story  store  and  otHce  building  for  Perry 
&  Co.  at  lOlh  and  Chestnut  Sts.  to  cost  .$280,000. 
Wilson  Bros.  &  Co.,  Drexel  Bldg.,  are  the  architects. 

Richmond,  Va. — Baldwin  &  Brown  will  erect  a  store 
at  a  cost  of  $10,000. 

Savannah,  Oa. — The  Natl.  Bank  of  Savannah  and 
the  Oglethorpe  Savings  &  Trust  Co.  will  erect  a 
10-story  oflice  building  on  Bull  and  Broughton  Sts. 
early  iu  the  coming  year.  Herman  Myers  is  Chmn. 
of  Bldg.    Com. 

Toledo,  O. — E.  O.  Fallis,  "The  Nasby,"  Is  stated  to 
be  preparing  plans  for  a  7-story  mercantile  building 
to  be  erected  by  tlie  Huron  Bldg.  Co.  on  Jefferson 
St.   to  cost  about  $75,000. 

Ludinyton,  Mich. — W.  T.  Cooper,  of  Saginaw,  is 
stated  to  have  prepared  plans  for  a  100-room  hotel 
to  be  erected  here  for  the  Stearns  Hotel   Co. 

Cleveland.  O. — Local  press  reports  state  that  plans 
are  under  consideration  by  the  Lake  Shore  R.  R. 
Co  for  the  erection  of  a  building  about  14  stories 
high  on  the  site  of  its  present  general  offices  on 
Seneca    and   St.    Clair   Sts. 

Montgomery,  Ma. — Bids  are  wanted  Nov.  7  for  the 
erection  of  a  club  building.  Alex.  Rice,  Pres.  Prank 
Lockwood,  of  Montgomery,  Archt. 

Iliiiiiindham.  .1  (». — Theo.  Paull  Is  stated  to  have 
•40(11  red  the  contract  for  erecting  a  building  for  the 
BiriniiiKlKiin  Athletic  Assoc,  on  20th  St.  and  5th 
Ave.    for  $30,500. 

Los  Angeles,  Cal. — The  Los  Angeles  Ice  &  Cold  Stor- 
age Co.  Is  about  to  erect  a  $6o,000  building  at  4th 
St  and  Central  Ave.,  to  be  let  to  A.  McNally  and 
Geo.  Booth.  Architects,  Eiser  &  Wyman,  of  Los  .\n- 
geles. 

San  Francisco,  Cal. — D.  H.  Burnham,  Rookery  Bldg., 
Chicago,  III.,  is  reported  to  be  the  architect  for  the 
new  13-story  building  to  be  erected  for  the  Mer- 
chants' Exchange,  on  California  and  Montgomery  Sts. 

E.  J.  Vogel.  Cliiiis  Spreckels  HIdg.,  is  stilted  to  have 
prepared  plans  for  a  6-story  business  building  to  be 
erected  for  J.  S.  Morgan  &  Sons  on  Mission  and  2d 
Sts.,  to  cost  about  $100,000. 
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New  York  City. 

Permtts  for  the  following  buildlngi  have  been  U 
^ued:  c,  signiflet  coat;  o,  owner;  a,  architect;  m, 
mason ;  cr,  carpenter ;  and  6,  builder. 

32   Broome    St,    7-story    br   factory    and    stores;    c, 

t 25,000;    0,    Llpgmaa    &    Gold;    a,    Uorcuburger    & 
traub. 

W  Washington  PI  and  Barrow  St,  8-story  br  fac- 
tory and  warehouse;  c,  |75,000;  o,  Consolidated 
Dental  Co;  a,   Mulliki-n  &  Moeller. 

Wooster  &  Bleecker  Sts.  7-story  br  loft  and  store 
bldg:  c,  $70,000;  0,  Kruse  &  Mulford;  a,  C  F'  Kruse. 

Broadway  and  Trinity  PI,  (i-story  br  and  stone 
office  building;  c,  $100,000;  0,  Catharine  B  and  Maria 
L  Campbell;  a,  Benj  W  Morris. 

37  and  30  E  21st  St,  10-story  and  basement  stone 
front  warehouse;  c,  $250,000;  0,  J  \V  Stevens  Bldg 
Co;  a,  John  \V  Stevens. 

42(1  Sf  and  7th  Ave,  S-story  br  and  stone  theater; 
c,  $250,000;  o,  Klaw  &  Krlanger;  a,  Herts  &  Tallaut. 

7th  Ave  and  30th  St,  12-story  stone  front  hotel;  c, 
$600,000;  o.  Central  Realty  Co;  a,  Harry  B.  Mulllken. 

12th  Ave  and  4Sth  St,  2-story  br  factory;  c,  $20,000; 
o,  Bradlsh  Johnson  Estate;  a,  U.  E.  Dusinbene. 

Southern   Boule  and   Brown   PI,   5-story   brick   fac- 
tory; c,  $25,000;  o,  Anton  Doll;  a,  B  Elukensleper. 
Brooklvn. 

Ryerson  St  and  Willoughby  Ave,  2-story  gymna- 
sium; c,  $25,000;  o,  C  M  Pratt;  a,  Boring  &  Tiiton. 

DWELLINGS. 

Boston,  Mass. — Plans  have  bceu  filed  by  Archt.  F.  A. 
Norcroso,  110  Tremont  St.,  for  a  block  of  9  3-story 
houses  to  be  located  on  Magnolia  St.;  estimated  cost, 
$55,000.  Owner  and  builder,  J.  J.  Driscoll,  10  Sewall 
St. 

Bradford,  Pa. — Louis  Kamper,  Miner  Bldg.,  Detroit, 
Mich.,  Is  stated  to  have  been  selected  to  prepare 
plans  for  a  $50,000  residence  to  be  erected  at  Brad- 
ford for  C.  A.   Unruh. 

Pittshuni,  Pa. — Aiden  &  Harlow,  314  4th  St.,  are 
stated  to  be  preparing  plans  for  a  residence  for  F. 
T.  F.  Lovejoy  to  be  erected  on  Braddock  Ave.,  to 
cost  about  $300,000. 

Atlanta.  Qa. — Walter  Downing.  Equitable  Bldg.,  Is 
the  architect  for  a  $20,000  brick  residence  to  be 
built  at  once  for  J.   Hunt. 

New   York  City. 

PermitH  fr  the  following  buildinga  hace  been  it- 
sued:  o,  signillea  cost;  o.  owner:  a,  architect;  m, 
rnanun ;  cr,  carpenter;  and  b,  builder. 

352  to  356  W  46th  St,  6-i5tory  br  flat;  c,  $75,000; 
o,  Gottlieb  W    Karpas;   a,   G  F   Pelhani. 

51st  St  and  I'ark  Ave,  5V4-story  stone  front  dwell; 
c,  $40,000;  o.  Eliz  E  W  Adams;  a,  Chas  Brendon. 

5  E  7bth  St,  5-story  stone  front  dwell;  c,  $50,000; 
0,  Reginald  G   Barclay;  a,  C  P  H  Gilbert. 

SCHOOLS. 

Jieto  York,  N.  Y. — Bids  are  wanted  Oct.  31  for  ex- 
cavations and  foundations  for  school  132.  C.  B.  J. 
Snyder,   Supt.   of  School   Bldgs. 

Cliffaide  Park,  N.  J. — Bids  are  wanted  Oct.  27  for 
the  erection  and  completion  of  a  school.  Jos.  Turk, 
West  New  York,  N.  J.,  Is  the  architect.  Robt.  H. 
Nutt,  Pres.   Bd.  of  Educ.  of  the  Boro. 

Allegheny,  Pa. — Bids- are  wanted  Oct.  27  for  the 
purchase  of  Allegheny  School  Dist.  bonds  amount- 
ing to  $12.3,000.  G.  W.  Gerwig.  Secy.  High  Sihuol 
Com. 

York,  Pa. — The  Bd.  of  School  Control  is  stated  to 
have  decided  to  erect  two  schools,  one  in  the  !)th 
Ward,  the  other  in  the  10th  Ward,  at  a  total  cost 
of  about  $80,000. 

Donora  Pa. — The  Donora  Lumber  Co.,  of  Donora, 
is  stated'  to  have  secured  the  contract  for  erecting 
a  school  at  Donora  for  $60,mi0. 

Washington,  U.  O. — Gieeson  &  Humphrey  are  stated 
to  have  secured  the  contract  for  erecting  an  8-room 
school  on   I'ierce  St.   for  $36,460. 

Paterson,  N.  J. — The  plans  of  Cook  &  Bunce  are 
stated  to  have  been  accepted  for  School  No.  15,  to 
be  erected  ou  Market  and  Vine  Sts.,  to  cost  $40,0(J0. 

Philadelphia,  Pa. — Contracts  tor  school  work  i.re 
stated  to  have  been  awarded  Oct.  21  by  the  Property 
Com.  of  the  Bd.  of  Educ.  as  follows:  ITor  a  6  division 
addition  to  the  Manayurk  Grammar  School,  to  Chas. 
O'Veiii  1218  S.  Broad  St.,  $25,970;  for  a  15  division 
school  at  63d  St.  and  Elmwood  Ave.,  to  H.  A.  Miller, 
1609  Allegheny  Ave.,  for  $74,400;  for  a  15  division 
school  to  replace  the  Hancock  School,  12th  St.  and 
Fairmount  Ave.,  to  John  H.  Jordan,  2118  Oxford 
St  for  $73,217,  and  for  an  elevator  in  the  Girls' 
High  School,  to  Stokes  &  Parrish,  Bullitt  Bldg.,  for 
$0,750. 

Hawthorne,  A'.  J. — Bids  will  be  received  Oct.  3(1  by 
the  Bldg.  Com.  of  Bd.  of  Educ.  for  erecting  a  brick 
and  stone  school,  including  ventilating,  heating,  etc., 
according  to  plans  prepared  by  Win.  C.  Vermeulen, 
228  Market  St.,  Paterson.    John  G.  Whittaker,  Chmn. 

Oeorgetown,  D.  C. — Thos.  C.  Kennedy,  113  N. 
Charles  St.,  Baltimore,  Md.,  is  stated  to  be  pre- 
paring plans  for  a  3-8tory  brick  and  stone  hall  and 
school  building,  03x125  ft.,  for  the  Holy  Trinity  R. 
C.   Church,   to  cost  about  $50,000. 

Marietta,  O. — Bids  are  wanted  Nov.  3  for  construct- 
ing three  schools.     L.  P.   Hill.   Clk.   Bd.  of  Educ. 

Marion  Townahip,  Franklin  Co..  O. — Bids  are  wanted 
until  Nov.  7  for  $12,000  bonds  Issued  by  the  Bd.  of 
Educ.      Lucien    Livingston,    Township    ('Ik. 

Bangor,  Mich. — Sidney  J.  Osgood,  of  Graiul  Rapids, 
Is  reported  to  be  preparing  plans  for  a  brick  sctiool, 
to    cost   $20,000. 

New  Prtii/ue,  Mivn. — It  is  stated  that  bids  are  want- 
ed Nov.  20  for  erecting  a  high  school.  H.  C.  Gerlach, 
Archt.,  Mankato.  Address  Jos.  T.  Topka,  Seey.  Bd. 
of  Bduc. 


Des  Moines,  la. — Proudfoot  &  Bird,  Crocker  Bldg., 
are  reported  to  be  preparing  plans  for  two  buildings 
Des  Moines  College  will  erect  next  year  on  its 
campus  on  W.  9th  and  Washington  Sts.  One  will 
be  tiie  main  building,  to  cost  $65,000,  and  the  other 
a  gymnasium,  to  cost  $25,000. 

Lexington.  Ky. — Bids  are  wanted  Nov.  10  for  the 
erection  of  the  Girls'  Dormitory.  II.  S.  Barker,  Chmn. 
Bldg.  Com.,  Bd.  of  Trus.  11.  L.  Rovve,  of  Lexington, 
Archt. 

lUitte.  l/oHr.— Bids  will  lie  received  Oct.  28  by  the 
Trus.  of  Sciiool  Dist.  No.  1  of  Silver  Bow  Co.  for 
erecting  a  2-story  and  basement  and  sub-basement 
brick  and  stone  school.  Henry  Mueller,  I'rcs.  School 
Bd. 

STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

.l/((i(/t'i((f.  7'n.  -  City  Engr.  W.  A.  Doane  writes  that 
the  following  bids  have  been  received  for  the  con- 
struction of  a  garbage  crematory:  International  En- 
gineering Co.,  Bridgeport,  Conn.,  '25-ton  furnace, 
steel  stack,  $5,750;  if  brick  stack,  $5,250;  If  wooden 
building,  $2,400;  if  brick  building.  $4,500,  in  addition 
to  furnace.  Dixon  Garbage  Furnace  Co.,  Toledo,  O., 
25-ton  furnace,  steel  stacK,  $5,250;  If  wooden  build- 
ing, $2,812.50;  brick  building  and  platform,  $3,750  in 
addition.  Davis  Garbage  Furnace  Co.,  Lancaster, 
Pa.,  25-ton  furnace,  steel  stack,  $4,050;  if  brick  stack, 
.$5,100;  if  brick  building,  30x40  ft.,  $4,200  additional; 
It  2  12Vi-ton  furnaces  instead  of  1  25-ton,  with 
brick  stack,  $7,400;  steel  stack,  $6,900;  brick  build- 
ing, $4,200  additional  as  before. 

I'tica,  N.  Y. — The  contract  for  the  removal  of  ashes 
and  street  dirt  has  been  awarded  to  Wm.  Prltchard, 
the  present  contractor,  his  bid  being  $37,685  tor  5 
years. 

Cincinnati,  O. — The  Bd.  of  Pub.  Service  has  ap- 
proved an  ordinance  providing  for  the  issue  of 
$37,000  bonds  to  pay  for  the  collection  and  disposal 
of  garbage  under  the  contract  with  the  Cincinnati 
Reduction   Co. 

Milwaukee,  Wis. — The  American  Underwriting  Co. 
of  Boston  has,  according  to  local  press  reports,  made 
a  proposition  to  buy  the  garbage  crematory  of  the  city 
and  operate  same  without  cost  to  city,  the  city  to  pay 
for  collection  and  transportation  of  garbage. 

Oakland,  Cal. — An  ordinance  before  the  Council  pro- 
vides tor  the  purchase  by  •  the  city  of  a  garbage 
crematory  plant  from  the  Pacific  Odorless  Incin- 
erator Co.   for  the  sum  of  $35,000. 

The  City  Council  has  authorized  the  expenditure 
of  $45,000  tor  sprinkling  streets,  and  an  expenditure 
of  $12,000  for  cleaning  gutters  and  portions  of 
streets. 

GOVERNMENT  WORK. 

Boaton,  Mass. — The  following  bids  were  opened  Oct. 
18  at  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  for  dredging  at  the  Navy  Yard, 
Boston,  about  90,000  cu.  yds.;  estimated  cost,  .$22,500: 
Bay  State  Dredging  Co.,  Bostm,  34i^  and  45c.  per 
cu.  yd;  C.  H.  Southern,  Boston,  3414  and  45c.  per 
cu.  yd.;  Eastern  Dredging  Co.,  Portland,  Me.,  29  7/10 
and  44  7/lOc.  per  cu.  yd. 

Newport,  II.  I. — Bids  are  wanted  Nov.  26  for  a 
water  supply  and  storage  system  at  the  U.  S.  Naval 
f:oal  Depot,  Narragansett  Bay.  R.  B.  Bradford,  Ch.  of 
Bureau  of  Equipment,  Navy  Dept.,  Washington,  D.  C. 

Washington,  D.  C. — Bids  are  wanted  Nov.  15  for 
freight  elevator  door  frames  tor  the  new  building  for 
Government  Printing  Oflice,  as  advertised  in  The  En- 
gineering Record. 

Ft.  Wadaworth,  N.  Y. — Bids  are  wanted  Nov.  7  tor 
building  one  set  of  quarters  iiere.  Lieut.  Geo.  L.  Hicks, 
Jr.,  Q.  M. 

Pittsburg,  Pa. — Bids  are  wanted  at  the  TJ.  S.  Engi- 
neer Office  until  Nov.  22  for  building  a  lock,  2  guide 
walls,  a  guard  crib  and  abutment  for  dam  at  Six-mile 
Island,  Allegheny  River,  as  advertised  in  The  Engi- 
neering Record. 

New  York,  N.  Y. — The  following  bids  were  opened 
Oct.  20  by  Col.  S.  M.  Mansfield,  Corps  of  Engrs., 
U.  S.  A.,  for  the  removal  of  rock  and  stone  at  certain 
harbors : 

Larchmont 
Harbor.  • 

Bidders  and  Addresses.       ^^s       -"2      «2j.; 

^■S      go      OS'S         '5 

(rtO        o^s       J3-0  S 

55^1         CO  m        "vtH  t.  o 

M  im"  H  Eh 

P.    Sanford    Ross,    Inc., 

Jersey   City    $11.00  $2.00  $10.00  •$19,296 

J.    J.     McSplrit,   Jersey 

City   10.00       .65     13.75       21,996 

R.  G.  Packard  Co.,  N.  Y. 
City 17.00     1.50     17.00       27,862 

Dunbar  &  Sullivan,  Buf- 
falo         12.00     2.00     12.00       21,832 

J.  J.  Fitzpatrick,  Platts- 

burg.  N.  Y 11.87     1.59     11.87       '20,702 

H.    H.   Sturgis,   S.    Stan- 
dish,    Me 9.37     2.10     10.37        19,385 

♦Contract  awarded.  The  contract  for  removing  1,.''iOO 

cu.  yds.  of  rock  at  Saugerties  Harbor  (bids  opened  Oct. 

20)  has  been  awarded  to  R.  G.  Packard  Co.,  New  York 

City,  at  $5.30  per  cu.  yd. 

Philadelphia,  Pa. — Bids  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy  Dept..  Washing- 
ton, D.  C,  Nov.  4,  to  furnish  the  Navy  Yard,  League 
Island,  Pa.,  with  a  quantity  of  cement :  also  for  erect- 
ing a  storehouse  at  Naval  Magazine.  Ft.  Mifflin,  Pa. 
A.  S.  Kenny,  Paymaster  Gen.,  U.  S.  Navy. 

WOAhington,  /).  C — Bids  will  be  received  Nov.  18 
at  the  Bureau  of  Supplies  and  Accounts  for  furnish- 
ing at  the  Navy  Yard,  Puget  Sound.  Wash.,  a  quantity 
of  railroad  material,  electrical  supplies,  etc...  and  for 
the  erection  and  Installation  of  electric  generating  and 
distributing  plant.  A.  S.  Kenny,  Paymaster  Gen.,  U.  S. 
Navy. 

Charleston,  ft.  C. — The  Navy  Department.  Washing- 
ton, has  awarded  a  contract  for  building  the  first 
graidte  and  concrete  dry  dock  at  Charleston  Navy 
Yard  m  the  New  York  Continental  Jewell  l-'lllration 
Co.,  at  about  $916,000. 


Savannah.  Oa. — The  lowest  bid  received  Sept.  27  by 
Capt.  Oasslus  E.  Gillette,  Corps  of  Engrs.,  U.  S.  A., 
for  repairing  and  adding  to  Mackay's  I'oint  training 
wall.  Savannah  Harbor,  was  from  D.  Power  &  Co., 
Savannah,  as  follows:  Piling  (common).  5;4(X>  lin. 
ft.,  at  5  els.;  piling  (cluster),  JtW  lin.  ft.,  at  7  cts.; 
pile-driving,  2,700  iTu.  ft.,  at  9  cts.;  mereht.  timber, 
12,000  ft.  B.  M.,  at  $30;  brush  in  bundles,  2,000 
cu.  yds.,  51  ctK.;  stone,  1,8(J()  cu.  yds.,  $2.25;  iron, 
2,000  lbs.,  4  cts.;  total,  $6,(M6.  Other  bids  were 
from  Egan  Smith  &  Co.,  of  Jacksonville,  at  $9,795, 
and  Sam.   W.  Skinner,   Wllmlngtim,  N.  C,  at  $9,889. 

Muskegon,  Mivh.-  The  lowest  bid  opened  Oct.  15  at 
the  U.  S.  Engineer  Oflice.  Grand  Rapids,  for  con- 
structing revetment  and  repair  of  pier  at  Muskegon 
was   from    Robert  Love,    of   Muskegon,   at  $52,347. 

•frfferaonrille.  Ind. — Bids  are  wanted  Oct.  3(i  at  the 
Depot  Q.  M.  Dept.  for  supplies,  including  circulating 
boilers,  sheet  zinc,  etc.  J.  M.  Marshall,  Asst.  Q.  M. 
Gen. 

Fergus  Falla,  Minn. — The  contract  for  the  construct- 
ing of  the  U.  S.  Government  Bldg.  in  this  city  Is 
stated  to  have  been  awarded  to  Lauritzeu  Bros.,  of 
Fergus  Falls,  for  $80,073. 

Ft.  Morgan,  Ala. — Bids  are  wanted  at  the  II.  S.  En- 
gineer Oflice,  Mobile,  until  Nov.  22  for  raising  and 
strengthening  sea  wall  at  Ft.  Morgan,  as  advertised 
in  The  Engineering  Record. 

f<t.  Ijouia,  Mo. — The  contract  for  the  structural  steel 
work  for  the  Government  Bldg.  at  the  Louisiana 
Purchase  Expo,  is  stated  to  iiave  been  awarded  to 
the  Peun  Bridge  Co.,  of  Beaver  Falls,  for  $102,570. 

Nashville,  Tcnn. — Bids  are  wanted  Nov.  24  for 
building  dredge.  Lieut.  Col.  M.  B.  Adams,  Corus 
Engrs.,  U.  S.  A. 

Iloiae,  Idaho. — Bids  are  wanted  at  the  Treasury 
Dept.,  Washington,  D.  C,  until  Nov.  25  for  the 
installation  of  a  conduit  and  electric  wiring  system 
for  the  U.  S.  Public  Bldg.  at  Boise;  bids  are  also 
wanted  Nov.  29  for  steam  heating  and  ventilating 
apparatus  for  said  building,  as  advertised  iu  The 
Engineering   Record. 

Aberdeen,  S.  D. — The  contract  for  constructing  the 
U.  S.  Post  Office  Bldg.  is  stated  to  have  been 
awarded  to  E.  Miller  &  Co.,  Aberdeen,  for  $136,400. 

MISCELLANEOUS. 

Hartford,  Conn. — The  Bd.  of  St.  Comrs.  will  re- 
ceive bids  Oct.  29  for  600  ft.  of  concrete  culvert,  10 
ft.  in  diameter,  with  necessary  excavation,  partly  in 
rock. 

New  York,  N.  Y. — The  following  bids  were  opened 
Oct.  17  at  the  Dept.  of  Docks  and  Ferries  for  (a)  re- 
building and  extending  W.  58th  St.  pier  and  (6)  dredg- 
ing thereat :  Degnon-.McLean  Const.  Co.  :  a,  $83,426  ; 
6,  22  cts.     Bernard  Rolf,  39  Cortlandt  St.   (awarded)  : 

a,  $73,333  ;   6,   16  cts.       H.   L.   Spearon  :    a,  $75,608  ; 

b,  14    cts.      Augustin   Walsh  :    a,   $83,000 ;    6,    20   cts 
Wm.  H.  Jenks  :  a,  $78,442  ;  6^  14  cts. 

Bids  opened  at  the  same  time  for  dredging  on  the 
North  River,  between  the  Battery  and  159th  St.,  were 
as  follows :  Henry  DuBois  Sons'  Co..  17  State  St. 
(awarded),  14  9/10  c.  per  cu.  yd.;  Wm.  H.  Beard. 
18c.  ;  W.  H.  Taylor,  15%c. 

Watervliet,  N.  Y. — Bids  are  wanted  Oct.  29  for 
cleaning  out  culverts  in  Dry  River,  and  repairing  wing 
wall  at  18th  St.  culvert.     Luhr  Eggles,  City  Clk 

A'eto  York.  N.  Y. — Bids  will  be  received  Nov.  3  by 
McDougali  Hawkes.  Comr.  of  Docks,  for  dredging 
in  the  North  River  between  W.  21st  and  23d  Sts. 

Brooklyn,  N.  Y. — J.  M.  Briggs  was  the  lowest  bidder 
Oct.  23  for  building  shore  protection  at  the  end  of 
Ocean  Parkway  at  Coney  Isl.  Concsourse,  his  bid  be- 
ing $15,590. 

I^nraeusc.  N.  Y. — Bids  are  wanted  Nov.  1  for  $,'')0,000 
Onondaga  Cr(*k  improvement  bonds;  also  on  same 
date  for  $10,000  Harbor  Brook  improvement  bonds. 
E.  J.   Mack,  Compt. 

Baltimore,  Md. — Local  press  reports  state  that  the 
Baltimore  &  Ohio  R.  R.  Co.  lias  invidd  bids  for  the 
steamship  pier  to  be  erected  at  Locust  I'oint,  at  this 
port.  This  improvement  will  represent  an  outlay  of 
about  $500,000  ;  length  of  pier  to  be  over  500  ft.,  with 
two  decks. 

Milwaukee.  Wis. — Local  press  reports  state  that  the 
dry  docks  of  the  Milwaukee  Dry  Dock  Co.  (J.  C. 
Wallace,  Gen.  Mgr.),  at  the  toot  of  Mineral  St.  and 
on  Vogel's  Island,  are  soon  to  be  enlarged  at  an  es- 
timated   cost   of  $100,000. 

New  Orleans,  La. — T.  J.  Duggan,  Secy.  Orleans 
Levee  Dist.,  writes  that  the  contract  for  recon- 
structing the  levee  from  Clouet  to  Pauline  Sts.,  3d 
Dist.  of  this  city,  has  been  awarded  to  W.  T.  Carey 
&  Bro.,  of  New  Orleans,  for  $23,496. 

NEW    INDUSTRIAL   PLANTS. 

The  Compensating  I'ipe  Organ  Co.,  Ltd.,  Battle 
Creek.  Mich.,  is  being  organized,  and  will  erect  a 
300x60-ft.  main  building,  with  smaller  buildings  for 
engine,  iioiicrs.  packing  and  dry  kilns.  A  150-H.-P. 
engine,  two  lOO-H.-P.  Ijoilers  and  wood-working  ma- 
chinery will  be  installed. 

The  Mitchell  Wheel  Co.,  Miamisburg,  O.,  will  erect 
a  3()0x70-ft.  main  building,  with  dry-houses,  ware- 
houses, etc.  Engine  and  boilers  of  200  H.-P.  will  be 
installed. 

The  Graham  Foundry  &  Machine  Co.,  Mouon- 
gahela.  Pa.,  will  be  reorganized  and  Incorporated, 
and  a  new  plant  will  be  erected.  The  company  will 
require  considerable  new  equipment,  and  desires 
catalogues  and  price  lists  from  manufacturers. 

The  Kaiispell  (Mont.)  Malting  &  Brewing  Co.  Is 
planning  to  double  the  capacity  of  its  plant  and 
install    an   ice    machine. 

R.  S.  Fram,  Vandalla,  III..  Is  interested  in  the 
erection  of  a  paper  iiilll,  which  will  include  buiW- 
Ings  of  the  tollowinK  sizes:  25x100,  40x50,  20x35,  35 
ft.  square,  and  .30  ft.  s(|uare.  Four  16-ft.  boilers  of 
60-ln.  diameter,  having  a  capacity  of  320  IT.-l'..  a 
'200-H.-P.  Corliss  engine  and  a  25-H.-P.  slide  valve 
engine  will  be   Instalb  il. 

The  Miller-Lewis  Co.,  Columbus,  .  O.,  manufac- 
turing stationers,  are  erecting  a  2-story  brick  factory. 
to  be  equipped  with  elevator,  electric  lighting  and 
individual  direct-current  motors  at  220  volts  for  the 
machines. 
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The  Genera  (N.  T.)  Woven  Label  Works  Is  erect- 
ing 56x90  and  24x30-ft.  buildings.  Electric  power  of 
about  aa  H.-F.,  parcbased  from  a  local  company,  will 
be  required. 

The  White  Enamel  Refrigerator  Co.,  St  Paul, 
Minn.,  has  purchased  a  brick  building  about  191x 
267  ft.  In  sixe  at  Midway,  which  It  Is  remodeling, 
and  the  company  is  also  erecting  a  64i200-ft.  ware- 
house. The  factory  will  be  supplied  with  electric 
power  and  light   and   steam  heat. 

The  Camden  (S.  C.)  Water,  Light  &  Ice  Co.  will 
rebuild  Its  Ice  plant,  and  Is  In  the  market  for  a  15- 
ton  plant. 

The  Pacific  Coast  Pipe  Co.,  Spokane.  Wash.,  will 
erect  a  100i2Q0-ft.  building  to  replace  plant  recently 
burned.  The  new  plant  will  have  a  daily  capacity 
of  3,000  to  5.000  ft.  of  pipe,  and  will  be  enlarged 
by  a  brick  addition  in  the  spring. 

The  Southern  Steel  &  Smelting  Co.,  2  N.  Paca 
St.,  Baltimore  Md..  contemplates  erecting  a  smelting 
plant  in   the  near  future. 

The  Barnard  &  Leas  Mfg.  Co.,  Mollne,  111.,  maker 
of  mill  and  elevator  machinery,  expects  to  erect  a 
new  foundry  soon,  but  details  are  undecided. 

The  Seaboard  Steel  Casting  Co.,  Chester,  Pa.,  will 
Increase  the  capacity  of  Its  plant  about  one-third, 
adding  a  steel  buildiug,  connected  to  the  main 
foundry,  for  storing  flasks,  and  equipped  with  a 
traveling  crane;  a  large  drying  oven;  25-ton  fur- 
nace; about  50  ft.  to  the  machine  shop,  and  Install 
additional  tools  to  increase  the  finishing  department. 
Another  traveling  crane  will  be  Installed  in  the 
machine  sliop. 

M.  Gould's  Son  &  Co..  61-63  Hamilton  St.,  Newark, 
N.  J.,  makers  of  trunk  hurdwari'  and  brass  goods, 
are  erecting  a  4-story,  50xl20-ft.  buiUllng  and  expect 
to  install  a  25-H.-P.  gas  engine,  a  20011ght  dynamo, 
three  or  four  drop  presses,  three  or  four  cutting 
power   presses   and  exhaust   tumbling  barrels. 

BUSINESS  NOTES. 

The  York  (PaJ  Mfg.  Co.  reports  receiving  the  fol- 
lowing orders:  Frank  Banard,  Castries,  W.  I.,  5-tou 
Ice  plant;  People's  Pure  Ice  Co.,  Chicago,  65-tou 
refrigerating  plant:  Marlln  (Tex.)  Ice  &  Cold  Storage 
Co.,  30-ton  Ice  plant;  Pelican  Ice  Co.,  New  Orlea-.is. 
La..  75-ton  Ice  plant;  Miller  Brewing  Co.,  Rochester, 
N.  Y.,  100-ton  refrigerating  machine;  Retail  Grocers' 
Ice  Co.,  Little  Rock,  Ark.,  50-ton  Ice  plant;  (iardeu- 
ers'  &.  Shippers'  Ice  Co.,  New  Orleans,  U5-ton  ice 
plant;  Mt.  Vernon  (Ohio)  Ice,  Coal  &  Milling  Co., 
'25-ton  ice  plant;  Border  City  Ice  &  Coal  Co.,  50- 
ton  Ice  plant;  Lll>erty  Brewing  Co.,  Springfield, 
Mass.,  two  65-ton  refrigerating  machines;  J.  T. 
Jones,  Gulfport,  Miss.,  15-ton  ice  plant;  Uutler  (Pa.) 
Ice  Co.:  S.  Castleman,  Belzona,  Miss.,  15-ton  Ice  plant; 
People's  Ice  &  Fuel  Co.,  Charlotte.  N.  C,  :iO-ton 
freezing  and  distilling  plant;  J.  Frederick  Weiss. ler, 
10-ton  freezing  system;  Belle  Springs  Creamery  Co., 
.Vbllene,  Kan.,  40-ton  refrigerating  machine  and  12- 
ton  freezing  and  distilling  system;  Durban  iSouth 
Africa)  Breweries  &  Distilleries  Co.,  12-ton  freezing 
outfit. 

The  Ball  Bnglpe  Co.,  Erie,  Pa.,  reports  the  recent 
receipt  of  the  following  orders:  Engines  for  the  elec- 
tric plant  of  the  Temple  Court  Bldg.,  Denver,  Colo.; 
two  engines  for  the  John  Deere  Plow  Co.,  Kansas 
City,  Mo.;  an  engine  for  an  elecWc  plant  at  Wilbur- 
ton,  Ind.  T. 

X.  A.  Christensen,  Herman  Bldg.,  Mllwauk.^e, 
Wis.,  has  now  control  of  the  manufacture  of  his 
air  compressors,  except  those  connected  with  air 
brakes  exclusively,  which  will  be  manufactured  by 
the  Christensen  Engineering  Co.,  of  which  he  was 
formerly  superintendent  and  Is  still  consulting  en- 
gineer. 

The  Colnmbian  Cordage  (2o.,  Auburn,  N.  Y.,  has 
recently  contracted  with  Westinghouse,  Church,  Kerr 
&  Co.  for  a  generating  equipment,  comprising  water- 
tube  iKrflers.  Roney  stokers,  economizers,  mechanical 
draft,  loal-handllng  apparatus  and  high-pressure 
steam  piping.  The  present  boiler  plant  contains  five 
water-lube   boilers,    hand  fired,   operating  at  100  lbs. 

tiressurc.  "The  new  plant  will  contain  1,575-H.-P. 
loller  capacity,  and  the  transformation  will  take 
place  without  disturbing  the  operation  of  the  plant. 
The  presefit  brick  chimney  will  be  retained  and 
used  In  connection  with  the  mechanical  draft  appar- 
atus, as  It  is  necessary  to  provide  means  to  elevate 
to  a  suitable  height  the  waste  acid  gases  resulting 
from  the  various  chemical  processes  of  rope  manu- 
factnre. 

The  Electrical  Equipment  Co.,  939  Monadiock 
Bldg.,  Chicago,  has  been  awarded  a  contract  for 
the  installation  of  a  lighting  plant  for  the  City  of 
WasbiniHon,  la.  The  equipment  Includes  a  West- 
inghouse three-phase  (!0-cycle  generator,  dlrect-con- 
ne«ted  to  an  Ideal  engine.  Work  Is  now  under  way, 
and  the  plant  will  be  In  operation  about  Jan.  1. 
The  same  company  has  also  been  awarded  a  con- 
tract for  the  installation  of  a  water-power  electric 
transmission  plant  for  the  Rouge  River  Light  & 
Power  Co.  at  Rockford,  Mich.  The  equipment  In- 
cludes two  General  Electric  generators  and  various 
motors  ranging  in  size  from  10  to  SO  H.-P.  The 
pUnt  will  be  In  operation  Dec.  1,  1902. 

The  Keystone  Coal  &  Coke  Co.,  Greensburg,  Pa., 
has  contracted  with  Wm.  B.  Scalfe  &  Sons  Co., 
Pittsburg,  for  a  large  filtering  plant  for  their  water- 
works at  Madison,  Pa.  Among  other  recent  con- 
tracts taken  for  the  Scalfe  and  We-Fu-Go  water- 
filtering  systems  are  the  following:  W.  D.  iSoyce 
Paper  Co..  Marseilles,  III..  1,OOO.OW)  gals.;  Thomas 
Phillips  Co.,  Akron,  O.,  750,000  gals.;  Carroll  Hotel, 
VIcksburg,    Miss.,    complete   filtering   system. 

The  Philadelphia  Pneumatic  Tool  Co.  states  that 
the  sales  for  September  have  amounted  to  20  per 
cent,  more  than  any  previous  month.  During  the 
current  month  the  monthly  record  for  foreign  ship- 
ments baa  already  been  broken,  large  orders  having 
been  received  from  Great  Britain,  Germany,  France, 
Italy  and  Denmark. 

The  Stanley  Electric  Mfg.  Co.  has  recently  opened 
a  sales  offlce  in  the  Empire  Bldg.,  Atlanta,  Ga.,  to 
take  care  of  the  Increasing  demand  for  apparatus 
In  the  SoBtfa.  The  offlce  Is  In  charge  of  George  P. 
Hardy. 


The  Dixon  Garbage  Crematory  Co.,  Toledo,  O., 
has  just  completed  the  construction  of  a  aew  gpr- 
bage  crematory  plant  for  the  Quartermaster's  Jpe- 
partmeut  of  the  U.  S.  Army  at  the  San  Juan  Post. 

The  New  England  Structural  Co.,  Boston,  Is  build- 
ing foot-bridges  for  the  Pemberton  Mills,  Lawrence: 
Forbes  Lithograph  Mfg.  Co.,  Revere;  and  the  Ips- 
wich Mills  Co. 

The  F.  D.  Cummer  &  Son  Co.,  Cleveland,  has 
just  closed  a  contract  with  the  Midland  Portland 
Cement  Co.,  Indlar.apolls,  Ind.,  for  three  dryers; 
one  for  coal,  one  for  stone,  and  one  for  clay. 

The  Goodall  Worsted  Co.,  Sauford,  Me.,  Is  build- 
ing a  large  addition  to  Its  present  works,  and  has 
purchased  from  the  Westinghouse  Electric  &  Mfg. 
Co.,  a  400-Kw.,  two-phase,  alternating-current  gen- 
erator which  will  be  bcltod  to  an  800-H.-P.  Brown 
engine.  The  generator  will  furnish  power  to  all  de- 
partments of  the  plant  by  means  of  Westinghouse 
induction  motors,  and  will  also  provide  current 
through  transformers  for  lighting  at  104  volts. 


PROPOSALS    OPEN. 

Bids  See  Enc. 

Close.  WATER  WORKS.  Record. 

Oct.  27.  Bradford,  I'a Oct.   25 

Oct.  28.  Columbus.  O Oct.  25 

Oct.  28.  Tank    and   tower,    Truman,    Minn Oct.  18 

Oct.  28.   Ft.   McRee,    Fla ■. Oct.  11 

Oct.  29.  Mollne,  111 Sept.  27 

Adv..  ICng.  Record,  Sept.  27  to  Oct.  25. 

Oct.  30.   Kiester,   .Minn Oct.  18 

Oct.  30.  Westbrook,    Minn Oct.  18 

Oct.  31.  Hamilton,    Out Oct.  11 

Nov.    1.  Irrigation  plant.  Vinton,  La Oct.  18 

Nov.    I.Miami,     ind.    Ter. :....Oct.  11 

Nov.    3.  Sullivan.   Ill Oct.  25 

Nov.    4.   La    Junta.   Colo Oct.  25 

Nov.    4.  Gueydan,  La Oct.     4 

Nov.    5.  Lawton,  Okla.  Ter .Oct.  11 

Nov.    7.  Fremont,  O Oct.  25 

Nov.    8.  Pipe,  etc.,   Bremerton,  Wash.. Oct.  11 

Nov.    8.  Pumping  plant,  Brockton,  Mass Sept.  27 

Adv.,  Eng.  Record,  Sept.  27,  Oct.   4. 

Nov.  26.   Newport,    R.    I Oct.   25 

Dec.    1.  Pumps,   Segnln,  Tex July  26 

Dec.  20.  I>umping  engines,   Louisville,  Ky Oct.   25 

Adv.,   Eng.   Record.   Oct.  25. 

8BWBRAGB   AND   SEWAGE    DISPOSAL. 

Oct.  28.   Columbus,   Neb Oct.  18 

Oct.  28.  Ft.  McRee,   Fla Oct.  11 

Oct.  28.  Binghamton,   N.   Y -  .  .".Oct.  11 

Oct.  28.  Cincinnati,  O Oct.    4 

Oct.  29.  Nlles,   O Oct.  18 

Oct.  29.  Brooklyn,  N.  T Oct.  11 

Oct.  30.  Columbus,   O Oct.  18 

Adv.,    Eng.  Record,  Oct.  18,  25. 

Oct.  30.  Cleveland.    O Oct.  11 

Oct.  31.  Buffalo,   N.  Y Oct.  25 

Oct.  31.  Ft.   Smith,  Ark Oct.  25 

Nov.     1.   Port  Huron,   Mich Oct.   25 

.\ov.    1.  Akron,   O Oct.  25 

Nov.    3.  Toledo,   O Oct.  25 

Nov.    3.  Ottumwa,  la Oct.  25 

Nov.    4.  Bessemer,   Ala.    Oct.  18 

Nov.    5.  Jamesburg,    N.    J .....Oct.  25 

Nov.    5.  Westfleld,    Mass Oct.  18 

Adv.,   Eng.  Record,  Oct.  18. 

Nov.    6.  Nashville,    Tenn Oct.  11 

Nov.    8.  Roselle  Park    N.  J Oct.  18 

Nov.  11.  Oneida,   N.    Y .Oct.  25 

Nov.  15.  Washington,    D.    C Oct.  25 

Adv..  Eng.  Record,   Oct.  25. 

Nov.  15.  Akron.   O Oct.  25 

Dec.  15.  Montevideo,  Uruguay    Sept.  18 

BRIDGES. 

Oct.  28.   San   Jose,   Cal Oct.  25 

Oct.   29.   Anderson,   Ind Oct.   25 

Oct.  29.   Indianapolis,  Ind Oct.  25 

Oct.  31.  Hllo,    Hawaii    Oct.  18 

Nov.    1.  Newtown,  Pa Oct.  25 

Nov.    3.  Salem,  Ind Oct.   25 

Nov.    3.   Crawfordsville,    Ind Oct.  25 

Nov.    3.   Demotte,    Ind Oct.   2.-. 

Nov.    5.  Cordova,    Ala Oct.  11 

Nov.    5.  Chicago,    111 Sept.    8 

Nov.    6.  Chehalis,    Wash Oct.   25 

Nov.    6.  Indianapolis,    Ind Oct.  18 

Nov.    7.   New   Castle,   ind Oct.   25 

.Nov.  10.  Chlllicothe.  O Oct.   25 

Nov.  10.   Washington.   Ind Oct.   25 

Nov.  10.  Topeka.    Kan. Oct.  18 

Nov.  13.  Shreveport,  La Oct.  25 

Adv.,  Eng.  Record,  Oct.  25. 

Nov.  14.   Paulding,    O Oct.  25 

Dec    1.  Blgtlmber,  Mont Sept.  27 

Lake  Charles,  La Oct.   25 

PAVING  AND  ROADMAKINU. 

Oct.  28.  Cincinnati.   O Oct.    4 

Oct.  29.   Indianapolis.  Ind Oct.  25 

Oct.  29.  Elkhart,  Ind ; . .  . .  Oct.  18 

Oct.  29.  Cincinnati,   O Oct.  18 

Oct.  29.  Brooklyn,  N.  Y Oct.  18 

( )ct.  30.    Boise,    Idaho    Oct.   25 

Nov.  3.  Toledo,  O Oct.    4 

Nov.    3.  Vlncennes,    Ind Oct.  11 

.N'ov.    4.  Hammond,  Ind Oct.  25 

Nov.  12.  Cincinnati,  O Oct.  18 

Nov.  15.  Akron,  O Oct.  25 

Dec.    1.  Delphi,    Ind i Oct.  25 

Dec.  22.  Portsmouth,  Va Oct.  18 

Adv.,    Eng.  Record,  Oct.  18,  25. 

POWER.  GAS  AND  ELECTRICITY 
Oct.  28.  Chattanooga.  Tenn Sept.  13 

Adv.,  Eng.  Record,  Sept.  13  to  Oct.  11. 

Oct.  29.   Wlnnsboro,    S.    C Oct.   25 

Nov.    1.   Effingham,    Kan Oct.   25 

Nov.    1.  Miami,     Ind.    Ter Oct.  11 

Nov.    1.  Macon,  Ga Aug.  30 

Nov.    6.  Akron.  O Oct.   25 

Nov.  15.   Baton   Rouge.   La Oct.  11 

Adv..  Eng.  Record,  Oct.  11  to  25. 

Nov.  IB  Norfolk,  Va Sept.  18 

Nov.  18.   Superior,  Wis Oct.  25 

Nov.  1 8.   Washington.   D.   C Oct.  25 

Jan.  15.  Rome,   Ga. Oct.  11 

GOVERNMENT    WORK 

Oct.  28.  Ft.    McRee,    Fla Oct.  11 

Oct.  29.  Ft.  Yates,  N.   D Oct.  11 


Oct. 

29. 

•  Oct. 

29. 

Oct  29. 
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Nov. 
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Nov. 
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Nov. 
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Nov. 
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Nov. 
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Nov. 

4. 

Nov. 

4. 

Nov. 
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Nov. 
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Nov. 
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Nov. 
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Nov. 
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Nov. 
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Nov. 

8. 

Nov. 

8. 

Nov. 

8. 

Nov. 

11). 

Nov. 

10. 

Nov. 

10. 

Nov. 

10. 

Nov. 

10. 

Nov. 

10. 

Nov. 

10. 

Nov. 

10. 

Nov. 

12. 

Nov. 

12. 

Nov. 

12. 

Nov.12. 

Nov. 

13. 

Nov. 

15. 

Nov. 

17. 

Nov. 

18. 

Nov. 

20. 

Nov. 

20. 

Nov. 

22. 

Nov. 

22. 

Nov. 

22. 

Nov. 

•22. 

Nov. 

24. 

Nov. 

25. 

Nov. 

26. 

Nov. 

29. 

Dec. 

6. 

Dec. 

10. 

Oct 

27. 

Oct. 

28. 

Oct. 

28. 

Oct. 

2H. 

Oct. 

28. 

Oct 

28. 

Oct 

29. 

Oct. 

29. 

Oct 

29. 

Oct 

20. 

Oct 

30. 

Oct. 

30. 

Oct. 

31. 

Oct. 

31. 

Oct 

31. 

Oct 

31. 

Oct. 

31. 

Nov. 

1. 

Nov. 

1. 

Nov. 

1. 

Nov. 

3. 

Nov. 

3. 

Nov. 

3. 

Nov. 

3. 

Nov. 

H. 

Nov. 

«. 

Nov. 

7. 

Nov. 

7. 

Nov. 

7. 

Nov. 

8. 

Nov. 

10. 

Nov. 

11. 

Nov. 

14. 

Nov. 

14. 

Nov. 

26. 

Dec. 

1. 

Dec. 

2. 

Dec. 

8. 

Dec. 

15. 

Dec. 

30. 

Oct. 

29. 

Oct. 

20. 

Nov. 

3. 

Nov. 

4. 

Nov. 

5. 

Dec. 

1. 

(Ft  Greble)  Newport,  R.  I Oct  11 

Adv..  Eng.  Record,  Oct.  11,  25. 

Chicago,   111 Oct.    4 

.\dv.,   Eng.  Record.   Oct.  4  to  25. 

Pier,  Manistee,  Mich Sept  2T 

Adv.,  Eng.  Record,  Sept.  27  to  Oct.  25. 

Jeffersonville,    Ind.    Oct.  25 

Wheeling,  W.  Va Oct    4 

.\dv.,  Eng.  Record.   Oct.  4  to  "25. 

Dredging,  Boston,  Mass Sept.  20 

Adv..  Eng.  Record,  Sept.  20  to  Oct  25. 

Dredging,  Norfolk,  Va Oct.    4 

Adv.,  Eng.  Record,  Oct.  11,  25. 

Shreveport,    La Oct.  18 

Bldg.  at  Navy  Yard,  Philadelphia.  Pa. Oct  11 

Quay    Wall,   San  ii'ranclsco,   Cal Oct.  11 

West  Point  N.  Y Sept  20 

Adv..  Eng.   Record.  Sept.  20  to  Oct.  25. 

Light-house,  I'hlladelphla,  Pa Oct.    4 

Adv.,   Eng.  Record,  Oct  4,  11. 

Philadelphia,  i'a Oct.   25 

Htg  Hosp.,  Flandreau,  S.  D Oct  11 

Cheyenne,  Wyo Oct.     4 

Adv..  Eng.  Record,  Oct.  4,  11. 

Floor  In   Post  Offlce,  New  York,  N.  Y.Oct  11 

Adv.,  Eng.  Record.  Oct  11,  18. 

Breakwater,    Cleveland,    O Oct  11 

Adv.,  Eng.  Record.  Oct.  11  to  25. 

Entrance   to  harbor,  Cleveland,  O.... Oct.  11 

Adv..  Eng.  Record,  Oct.  11  to  '25. 

Chicago,    ill.    . ;..... Oct.  11 

Ft.   Wadsworth,  .N.  Y Oct   25 

Ft.  .Monroe,   Va Oct  18 

(Ft.  Greble)   Newport,  R.  I Oct  11 

Adv..  Eng.  Record.  Oct.  11  to  25. 
Completing  Post  Offlce,  Chicago,  111.  .  .Oct.  11. 

Water  mains.  Bremerton.   Wash Oct.  11 

Ft.   Banks,   Winthrop,  Mass .Oct.  18 

Ft   Ethan    Allen,   Vt Oct  18 

Adv..  Eng.  Record,  Oct.  18.  25. 

La  Purchase  Expo.  Bldgs.,St.Louls,Mo.Oct  11 

Adv.,  Eng.  Record,  Oct.  11,  18. 

(Lemon  Creek)  New  York,  N.  Y Oct.  11 

Adv.,  Eng.  Record.  Oct.  11  to  25. 

Newport,    R.    I Oct.  11 

Adv.,  Eng.  Record,  Oct.  11  to  25. 

(Rarltan  Bay)  New  York,  N.  Y Oct  11 

Adv.,  Eng.  Record.  Oct  11  to  25. 
(Woodbrldge  Creek)  New  York,  N.  Y.  .Oct.  11 
Adv..  Eng.  Record,  Oct.  11  to  25. 
Removal  of  ledge.  New  York,  N.  Y. ..  .Oct.  11 
Adv..  Eng.  iSecord,  Oct.  11  to  25. 

Mobile.    Ala Oct  18 

Adv..  Kng.  Record,  Oct.  18,  25. 

Sewer.   Salem.    Ore Oct.  18 

Denver.    Colo Oct.    4 

Adv.,   Eng.  Record,  Oct  4,  11. 

Charleston,   S.  C Oct.    4 

Adv..  Eng.   Record,  Oct.  4  to  18. 

Dredging,   .New   York,    N.   Y Oct  18 

Adv.,  Eng.  Record,  Oct.  18,  25. 

Washington,    D.   C Oct.  25 

Adv..   Eng.   Record.  Oct.   25. 

U.  S.  Post  Offlce  shed.  Buffalo.  N.  Y.  .  .Oct.18. 

Adv..  Kng.  Record.  Oct.  18,  25. 

Washington,    1).   C Oct.  25 

Post  Office  Bldg..   Rome,  N.  Y Oct  18 

Dredging,    Norfolk,    Va Oct  18 

Lock,  etc..  I'ittsbuig.  Pa Oct.  25 

Adv..   Eng.   Record.   Oct.   25. 

(Ft.   Morgan).  Mobile.  Ala Oct  25 

Adv.,   Eng.   Record.   Oct.   25. 

Coal  plant.  Portsmouth.  N.  H Oct  18 

Navv  Bldg..   Portsmouth,  N.  H Oct.18 

Nashville.    Tenn Oct.  25 

El.  wiring  Pub.  Bldg..  Boise,  Idaho... Oct  25 
Adv..   Eng.   Record,   Oct.  25. 

Newport.  R.  I Oct.  25 

Htg.  &  Vent.  Pub.    Bldg.,   Boise.  Ida.  .Oct  25 
Adv..    Eng.    Record.   Oct.   25. 

Dredging.   Galveston.   Tex Oct.  11 

Adv.,  ICng.  Record,  Oct.  11  to  25. 

Jetty   work,  Galveston,   Tex Oct.  11 

Adv..  Eng.  Record.  Oct.  11  to  25. 

Brick,    cement,   etc.,    Lawrence,    Kan.. Oct.  18 

BUILDINGS. 

School,  ClilTside  Park,  N.  J Oct   25 

School.    Butte.    .Mont Oct  25 

School,  Rugb.v,  N.   D Oct  18 

Hotel,   Jennings,  La Oct.  18 

Court  House  plans.  Walker.  .Minn ...  .Oct.     4 

Pub.   bldg..  Danville.   Kv Oct     4 

Htg.   Hospital.  New  York.   N.    V Oct  25 

Public  bath.   Brooklyn.  .\.    Y Oct.   18 

Court  House,  La  (,'rosse.  A\"is Oct.   11 

Court   House.  Walker,  Minn Oct.     4 

School.  Hawthorne.  N.  J t)ct  25 

School.    Stockton.    Cal Oct.     4 

School.  New  York.  N.  Y Oct   25 

Hospital,  St.  Ijouis,  Mo Oct.  25 

Engine  house.  Pittsburg.  Pa. , Oct.   25 

Bathhouse.    Boston.    Mass Oct.   25 

School,   Trenton,  N.   J Oct  18 

Librarv.    Racine,    Wis Oct.  25 

Pub.  Itldgs..  New   York.   N.    V Oct.   25 

School,    Klce  Lake,    Wis Oct  11 

County   Bldg.,    Bionson,    Fla ....Oct.  25 

Schools,  Marlet  ta.  O Oct.  25 

School.     Cleveland,    O Oct.18 

C't  house  plans,  Mississippi  City,  Miss. Oct.  18 

Capitol.  Richmond,  Va Oct.   25 

Hospital,    Farnhurst    Del Oct.  25 

Court   house  plans,  Tuscaloosa.   .\!a..Oct.  25 

Club,   Montgomery.   Ala Oct.  25 

Drill  Hall.  London,  Out Oct.  25 

Library.  Tipton.  la Oct.  25 

School.  Lexington,  Ky Oct.'  "25 

Library.  Fond  du  Lac,  Wis Oct.  25 

Work  at  reformatory.   Elmlre,    N.  Y.  ..Oct.  25 
Adv.,   Eng.   Record.   Oct.   25. 

Court  House,  itlveraide.  Cal Oct.  25 

School,   New   Prague.    Minn Oct.  25 

Librarv  plans.  Albert  Lea.   Minn Oct.  25 

Capitol  work.  St  Paul.  Minn Aug.  16 

Municipal  bldg.  plans.  Wash'gfn,  D.  C.Aug.  30 

Htg.  Capitol,  Columbia.  S.  C Oct.    4 

Mason  temple  plans,   Washlngton,D.C.  .Oct.  11 

MISCELLANEOUS. 

Culvert.  Hartford.  Conn. Oct  25 

Watervlict.   N.    Y '. Oct.   25 

Dredging.  New  York.  N.  Y Oct.   25 

Drainage   Canals.    Gue.vdan,    La Oct.18 

I^evees.  Bossier  City.  La .Oct.   18 

Garb,  disposal,  Atlanta.  Ga Oct    4 

Excavating,  etc.,  Abbeville,  La .Oct  18 


Nov.  I,  1902. 


THE    ENGINEERING    RECORD, 


409 


THE    ENGINEERING    RECORD. 
Volume    XLVI.,    Number    18. 


TABLE  OF  LEADING   ARTICLES. 


Some   rccullaritles  of  IiidustrlL'S 400 

The  Power  Plant  of  the  Cumbridge  Electric  Light 
Company,  Cambridge.    Mass.      (lliusliated) 410 

The  Hydraulic  Power  I'iaiit  of  tlie  Riverside 
Power  Company   412 

Electrical  A]>paralus  iu  English  Coal  Mines. 
(Illustrated)    413 

Cooper's  Bridge  Foundation  Specifications.  (Illus- 
trated)  .'.  414 

The   Use  of  Slag  in  Cement  Making 410 

A  Protracted  .lob  of   Underpinning.      (Illustrated)    417 

The  Erection  of  the  I'ennsyivania  Uallroad  Train 
Shed,    Pittsburg.       (illustrated) 41!) 

Fire  and  Load  Tests  of  Concrete-Steel  Floors. 
(Illustrated)    421 

Water  Supply  Systems  la  the  Ansonia  Apartment 
Hotel.      (Illustrated) 4-_'2 

A  Seaside  Resort  Steel  Pier  and  Pavilion.  (Illus- 
trated)         424 


The  Engineering  Record,  conducted  by  Henry  C. 
Meyer,  is  published  every  Saturday  at  21  Park  Row, 
New  York.  Its  opinions  on  technical  subjects  are 
either  prepared  or  revised  by  specialists. 

Subscriptions  are  received  and  single  copies  sup- 
plied by  the  International  News  Company,  Breams 
Building,  Chancery  Lane,  London. 

The  subscription  rate  is  $5  a  year  for  the  United 
States,  Canada  and  Mexico,  and  $6  for  other  coun- 
tries in  the  Postal  Union.  Remittances  should  be 
made  by  check.  New  York  draft  or  money  order  in 
favor  of  The  Engineering  Record.  No  responsibility 
is  assumed  for  payments  made  otherwise,  except  those 
for  subscriptions  to  the  International  News  Company. 

Some  Peculiarities  of  Industries. 


In  the  investigations  of  tlie  census  bureau  a 
good  many  curious  facts  are  brought  to  light 
which  would  otherwise  be  buried  in  local  his- 
tories. Some  of  these  facts  relating  to  the  local- 
ization of  industries  have  been  compiled  by 
Dr.  Frederick  S.  Hall,  and  some  of  his  state- 
ments are  full  of  interest  as  showing  how 
other  causes  than  the  presence  of  cheap  raw 
materials  or  good  shipping  facilities  have 
caused  certain-  trades  to  become  localized  in 
small  cities  or  country  districts.  These  two 
factors  have  been  potent  in  many  cases,  of 
course,  and  even  Chicago  enterprise  could  not 
take  from  Baltimore  Its  precedence  in  oyster 
canning  nor  could  Yankee  thrift  compete  in 
coke  making  with  the  Connellsville  district. 
But  in  some  lines  of  manufacture,  the  history  is 
simply  a  record  of  the  result  of  a  mere  chance. 

A  good  instance  of  the  result  of  chance  is 
afforded  by  Lynn's  position  in  the  shoe  trade. 
It  is  the  result  of  one  Adams  Dagyr's  choice  of 
that  place  as  a  home  in  1750.  He  was  a  skilled 
Welsh  shoemaker  who  trained  his  apprentices 
so  well  than  in  1764  he  was  termed  "the  cele- 
brated shoemaker  of  Essex."  His  influence  was 
all-important  in  causing  the  manufacturing 
spirit  of  his  town  to  lean  toward  his  specialty, 
and  it  is  not  surprising,  therefore,  that  in  a 
calling  where  skilled  labor  was  the  most  impor- 
tant element  of  manufacture  until  a  compara- 
tively few  years  ago,  Lynn  occupies  a  promi- 
nent place.  Over  40  per  cent,  of  the  products 
of  the  city,  on  the  basis  of  value,  are  boots 
and  shoes,  the  proportion  being  exceeded  only 
in  Brockton,  with  75  per  cent.,  and  Haverhill, 
with  61  per  cent 

The  inventive  genius  of  a  woman  is  respon- 
sible for  the  most  localized  industry  in  the 
country,  and  the  fact  that  this  woman  was  the 
wife  of  a  blacksmith  of  Troy  has  given  that 
town  the  distinction  of  being  the  first  city  of 
the  country  In  the  collar  and  cuff  industry. 
We  can  imagine  the  value  of  detachable  collars 
and  cuffs  would  appeal  strongly  to  the  wife  of 
the  village  smith,  but  it  is  a  little  surprising 
to  learn  that  the  great  business  behind  such 
an  Idea  was  first  scented  by  a  Methodist  min- 
ister, who  established  the  first  collar  and  cuff 
shop  In  the  town  about  three-quarters  of  a  cen- 


tury ago.  Manual  skill  is  necessary  in  this  in- 
dustry, and  the  large  supply  of  specially  skilled 
labor  in  Troy  has  localized  the  manufacture  in 
that  city,  which  now  produces  85.3  per  cent,  of 
the  total  product  of  the  country. 

The  glove  manufacturing  of  the  country  was 
localized  by  the  barter  of  a  country  glove 
maker.  About  the  middle  of  the  eighteenth 
century.  Sir  William  Johnson  brought  many 
Scotch  families  to  his  great  estate  in  New  York, 
and  among  them  were  some  members  of  the 
glove  guild  of  Scotland.  They  brought  the 
simple  implements  of  their  trade  with  them 
and  taught  their  children  the  trade.  It  never 
amounted  to  anything,  however,  until  about 
1809,  when  a  quantity  of  gloves  were  sent  on 
horseback  to  Albany.  They  sold  readily  and  a 
demand  for  them  soon  arose  which  fixed  Glovers- 
ville  and  Johnstown  as  the  centers  of  the  in- 
dustry. Skilled  labor  thus  became  abundant 
there,  and,  as  this  is  the  decisive  element  of 
the  industry,  English,  French  and  German  glove 
makers  establishing  branches  in  this  country 
have  settled  in  those  two  towns,  which  now 
produce  over  54  per  cent,  of  all  the  leather 
gloves  made  in  the  country. 

One  of  the  most  Interesting  examples  of  local- 
ization is  afforded  by  the  knit-goods  industry, 
in  which  Philadelphia,  Cohoes  and  Amsterdam 
are  the  leading  centers.  In  Philadelphia  the 
first  start  was  made  in  1698  when  a  large  num- 
ber of  skilled  hand  knitters  from  the  German 
Palatine  settled  in  Germantown.  The  industry 
was  fixed  at  Cohoes  in  1832  when  Egbert  Eg- 
berts of  that  place  invented  the  first  power 
knitting  machine;  the  abundant  water-power 
at  the  town  made  the  use  of  the  machine  very 
profitable.  The  neighboring  town  of  Amster- 
dam likewise  possessed  a  valuable  water-power, 
and  it  was  not  long  before  the  knitting  industry 
was  firmly  established  there  as  well.  There  is 
a  further  localization  to  be  mentioned  in  this 
connection,  moreover,  for  Philadelphia  knitters 
manufacture  hosiery  almost  exclusively,  while 
underwear  and  other  knit  goods  are  the  chief 
products  of  Cohoes.  An  analogous  condition  is 
found  in  the  boot-and-shoe  industry;  Brockton 
makes  men's  shoes,  Lynn  ladles'  shoes  and 
Haverhill  shoes  for  young  people  and  children. 

The  pottery  trade  centers  at  Trenton  and 
East  Liverpool,  a  fact  that  illustrates  the  prev- 
alence of  the  law  of  heredity  in  manufacturing 
as  well  as  in  natural  history.  Skilled  labor 
from  abroad  settled  at  both  these  points,  where 
coarse  pottery  was  already  made  from  local  de- 
posits of  clay.  The  industry  is  one  in  which 
skilled  handwork  prevails  to  an  unusual  degree, 
and  the  advantage  of  possessing  this  labor  was 
increased  in  the  case  of  the  two  cities  men- 
tioned by  facilities  for  water  transportation  and 
proximity  to  coal  supplies.  The  manufacture 
of  porcelain  and  other  fine-grade  pottery  was 
undertaken,  and  the  industry  so  firmly  estab- 
lished that  these  two  places  remain  its  centers, 
although  the  clay  used  in  Trenton  for  the  pur- 
pose is  brought  more  than  50  miles  and  none 
of  that  used  for  the  fine  product  of  East  Liver- 
pool is  found  within  hundreds  of  miles  of  the 
city.  The  demand  for  sanitary  porcelain  in 
New  York  and  Philadelphia  has  stimulated  its 
manufacture  at  Trenton,  while  many  of  the 
East  Liverpool  makers  specialize  in  fine  china- 
ware. 

Localization  of  this  nature  is  peculiar  neither 
to  the  present  time  nor  this  country.  An  Eng- 
lish book  of  the  thirteenth  century  tells  of  the 
localization  of  scarlet  cloth  in  Lincoln,  burnet 
at  Beverly,  russet  at  Colchester,  needles  at 
Wilton  and  razors  at  Leicester.  In  Russia  there 
are  now  over  500  villages  devoted  to  various 
branches  of  woodworking,  in  one  village  prac- 
tically nothing  being  made  except  spokes  for 


the  wheels  of  vehicles,  in  another  nothing  but 
the  bodies,  and  so  on. 

These  few  instances  of  specialization  and  lo- 
calization of  industries  from  other  causes  than 
proximity  to  raw  material,  good  shipping  fa- 
cilities or  abundant  water  power  are  particu- 
larly Interesting  because  of  the  probability  that 
another  ten  years  will  see  changes  in  the  census 
figures  far  greater  than  any  yet  recorded.  Com- 
binations of  one  sort  or  another  are  taking 
place  in  so  many  industries  that  the  managers 
will  soon  be  in  possession  of  statistics  showing 
definitely  where  certain  classes  of  goods  can  be 
made  best.  At  these  places,  consequently,  there 
will  probably  be  a  specialization  or  localization 
beyond  anything  yet  witnessed,  while  other 
places  will  lose  industries  for  which  they  have 
long  been  noted.  This  will  work  hardship  to 
many  operatives  and  mechanics  who  must 
change  their  homes  or  go  Into  other  trades,  but 
the  result  will  eventually  be  beneficial.  The 
manufacture  of  agricultural  machinery,  largely 
in  the  hands  of  a  few  great  firms,  has  become 
localized  on  these  grounds  In  places  where 
freight  rates  and  proximity  to  hardwood  timber 
have  shown  that  the  products  are  turned  out 
and  shipped  with  the  least  expense.  The  same 
thing  is  taking  place  quietly  but  extensively  In 
the  iron  and  steel  trade,  while  its  occurrence 
in  the  furniture  business  is  so  recent  and 
marked  as  to  require  no  comment.  It  is  full 
time  to  recognize  that  native  shrewdness  and 
manufacturing  skill  have  to  face  now  a  new 
competition  in  the  enormously  valuable  statis- 
tics which  uniform  systems  of  accounting  place 
at  the  disposal  of  the  managers  of  combina- 
tions of  manufacturing  plants  of  a  similar  na- 
ture. 


Construction  on  the  Louisiana  Purchase  Ex- 
position grounds  is  making  good  progress, 
according  to  a  recent  report  of  Director  of 
Works  Taylor.  Of  the  nine  buildings  which 
are  to  form  the  main  group  of  the  fair,  seven 
are  in  course  of  erection.  The  Manufactures 
Building  has  recently  been  contracted  for,  and 
the  Transportation  Building,  it  is  anticipated, 
will  be  put  under  contract  very  shortly.  There 
are  now  about  8%  miles  of  railway  and  spur 
tracks  on  the  grounds.  In  connection  with  the 
landscape  work  127  large  trees,  from  9  to  16 
inches  In  diameter,  were  transplanted,  and.  with 
the  exception  of  8  or  10,  all  have  grown  re- 
markably well. 


The  Atlanta  Water  &  Electric  Power  Com- 
pany has  begun  the  construction  of  works  for 
the  development  of  nearly  20,000  horse-power 
at  a  point  on  the  Chattahoochee  River  about  16 
miles  from  Atlanta.  It  is  estimated  that  the 
plant  will  cost  $1,500,000  and  will  require  about 
eighteen  months  for  construction.  The  prin- 
cipal features  of  the  work  will  be  a  concrete 
dam  across  the  river  50  feet  high  and  about 
1,100  feet  long  and  a  power  house  of  concrete 
steel  construction  200  feet  long.  The  equip- 
ment will  consist  of  seven  1,500-kilowatt  gen- 
erators, each  direct-connected  to  a  pair  of  tur- 
bines with  a  maximum  capacity  of  2,500  horse- 
power under  a  head  of  50  feet.  The  electrical 
machinery  is  being  supplied  by  the  Westing- 
house  Company.  The  hydraulic  machinery  will 
be  furnished  and  the  dam  and  power  house 
built  by  the  S.  Morgan  Smith  Company,  of 
York,  Pa.  At  the  present  time  about  250  men 
are  employed  upon  the  construction  of  coffer- 
dams and  erection  of  cableways.  There  are  to 
be  three  cableways  across  the  stream  to  be 
used  in  depositing  the  60,000  cubic  yards  of  con- 
crete masonry.  Mr.  S.  Morgan  Smith,  of  York, 
Pa.,  Is  president  of  the  company,  and  Mr.  For- 
est Addair,  of  Atlanta,  is  vice-president. 
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Power   PUnt   of  the   Cambridge   Electric   Light 
Company,  Cambridge,  Mass. 


The  Cambridge  Electric  Light  Company  has 
recently  completed  a  distinctly  modern  electric 
lighting  and  power  plant,  on  Western  Ave- 
nue near  the  Charles  River,  in  Cambridge, 
Mass.  The  new  plant  is  an  alternating-current 
one  with  a  three-phase  60-cycle  supply  furnished 
from  direct-connected  vertical  compound  con- 
densing generating  units,  of  which  the  steaiu 
engines  are  to  receive  superheated  steam.  In 
addition  to  both  main  and  auxiliary  feed-water 
heating,  economizers  have  been  provided,  to 
utilize  the  heat  of  the  flue  gases.  Among  other 
notable  features  of  the  plant  may  be  mentioned 
the  lofty  character  of  the  building,  which  has 
resulted  in  well  lighted  and  ventilated  boiler 
and  engine  rooms,  an  unusually  light  basement 
under  the  engine  room,  due  to  numerous  out- 
side windows  in  that  story  and  to  several  open- 
ings in  the  engine  room  floor,  the  use  of  a 
traveling  crane  in  the  boiler  room  as  well  as 
In  the  engine  room,  and  an  extensive  provision 
of  special  pipe  hangers  to  allow  for  expansion 
changes  in  practically  all  classes  of  piping. 
The  old  plant,  near  which  the  new  one  has  been 
built,  had  been  outgrown  by  a  rapidly  in- 
creasing business  and  is  to  be  entirely  dis- 
mantled. 

The  power  house  Is  a  steel  frame  building 
with  brick  walls  and  a  timber  roof  supported 
by  steel  trusses.  The  street  walls  of  the  build- 
ing are  built  with  an  enclosed  air  space  of  8 
inches,  and  are  faced  on  the  outside  with  a 
cut-stone  base  course  and  surmounted  at  the 
roof  by  a  heavy  balustrade.  In  main  dimen- 
sions the  building  is  106  feet  x  151  feet  4  inches 
and  Is  of  the  class  in  which  the  engine  and 


floor;  in  the  engine  room,  the  distance  is  about 
52V4  feet.  In  the  case  of  each  room,  the  root 
has  a  large  monitor,  and  in  the  engine  room,  in 
addition,  there  is  a  row  of  windows  in  the  upper 
part  of  the  main  walls  above  the  main  win- 
dows. The  interior  walls  of  the  boiler  room 
are  of  red  glazed  brick  for  perhaps  the  first 
ten  feet,  and  are  painted  white  above;  the  un- 
der side  of  the  roof  is  white,  while  the  roof 
trusses  are  painted  green.  The  floors  are  all  of 
cement.  The  cranes  are  25-ton  hand-power 
Maris  traveling  cranes. 
The  boiler  room  contains  two  batteries   of 
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Each  boiler  contains  192  4-inch  tubes  18  feet 
long,  arranged  in  16  sections  12  pipes  high,  and 
two  42-inch  steam  drums  23  feet  3%  inches 
long.  They  were  built  to  carry  200  pounds 
pressure,  and  the  steam  connections  are  made  so 
that  before  entering  the  steam  header  all  the 
steam  from  each  boiler  must  pass  through  a 
superheating  coil  which  contains  125  square 
feet  of  heating  surface.  Grates  have  been  pro- 
vided for  burning  soft  coal,  and  the  grate  sur- 
face in  each  boiler  is  67.6  square  feet,  bearing  a 
ratio  to  the  total  heating  surface  of  each  boiler, 
which  is  3,964.5  square  feet,  of  1  to  58.7.     No 
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Cross-Section  of  the  Station. 


boiler  rooms  are  side  by  side,  the  longitudinal 
partition  being  composed,  similarly  to  the  street 
walls,  of  two  12-Inch  walls  with  8  Inches  air 
space  between.  The  boiler  and  engine  rooms 
are  of  the  saone  width,  50  feet,  and  are  145  feet 
8  inches  long,  but  if  desired,  one  end  wall  may 
be  torn  down  and  indefinite  extension  made. 
The  floor  of  the  engine  room  Is  10  feet  9  Inches 
above  the  level  of  the  boiler  room  floor,  and  the 
basement  floor  4  feet  3  inches  below  it,  leaving 
a  clear  height  in  that  story  of  13  feet  8  inches. 
In  the  boiler  room,  the  lower  chord  of  the  root 
trusses  Is  41  feet  9  Inches  abgv?  tfee  boiler  room 


Babcock  &  Wilcox  water-tube  boilers,  two  boil- 
ers in  each  battery.  There  is  space  for  a  future 
installation  of  two  similar  batteries  in  the  pres- 
ent building.  Located  in  the  center  of  the  pres- 
ent boiler  room  are  two  boiler  feed  pumps,  the 
auxiliary  feed-water  heater  and  the  economizer, 
the  latter  supported  overhead,  so  that  the  floor 
space  underneath  could  be .  utilized  for  the 
pumps  and  heater.  Incidentally  the  flue  gases 
do  not  have  to  be  carried  downward  in  their 
passage  from  the  boilers  to  the  stack,  which 
rises  outside  of  the  building  as  an  entirely  in- 
dependent structure. 


provision  has  yet  been  made  for  mechanically 
handling  coal,  as  it  is  conveniently  brought  to 
the  boiler  house  by  water. 

The  smoke  passage  is  located  immediately  be- 
hind the  boilers  and  is  of  brick,  its  floor  and 
ceiling  consisting  of  arches  sprung  between 
light  I-beams  that  extend  from  the  partition 
wall  to  the  boiler  setting.  The  wall  of  the 
passage  back  of  the  boilers  is  12  inches  thick. 
The  floor  and  the  roof  above  the  ceiling  arches 
are  both  covered  level  with  Portland  cement, 
mortar,  composed  of  equal  parts  of  sand  and  ce- 
ment, with  the  mortar  4  inches  thick  above  the  l- 
beams  in  the  floor  construction.  The  inside 
area  of  the  smoke  duct  is  constant  its  entire 
length,  36  square  feet,  which  is  not  quite  54  per 
cent,  of  the  aggregate  area  of  the  four  open- 
ings into  the  smoke  passage  from  the  four 
boilers. 

At  the  center  of  the  boiler  room  the  breech- 
ing is  carried  upward  into  the  economizer  set- 
ting, which  is  a  brick  structure  of  12-inch  walls, 
carried  on  steel  columns  from  the  boiler  room 
floor  and  having  brick  arch  floors  and  roof  fin- 
ished with  Portland  cement  plaster.  The  set- 
ting is  constructed  to  have  a  central  direct 
smoke  passage  to  the  chimney  with  two  sets 
of  economizer  tubes  on  each  side.  Half  of  the 
full  boiler  plant  only  having  been  installed,  the 
second  set  of  tubes  has  not  been  put  In  place 
and  as  now  built,  the  economizer  setting  com- 
prises one  set  and  the  by-pass.  The  by-pass  pas- 
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sage  has  an  area  of  60  square  feet,  which  is  1  2/3 
times  the  area  of  the  present  smoke  passage. 
The  economizer  was  built  by  the  Green  Fuel 
Economizer  Company  and  consists  of  the  usual 
4-inch  tubes  9  feet  high,  arranged  in  two  groups, 
one  of  280  tubes  and  the  other  of  240  tubes.  An 
accompanying  drawing  indicates  the  method  of 
operating  the  dampers  controlling  the  entrance 
to  the   setting.     Each  of  the   two   dampers  is 


brations  by  the  periodic  cut  oft  of  steam  and  to 
supply  a  sudden  demand  of  steam,  act  as  separa- 
tors. These  receivers  and  each  section  of  the 
header  are  drained  into  a  3-inch  drip  main  sus- 
pended below  and  run  parallel  with  the  header; 
from  this  the  water  is  conducted  into  a  Holly 
receiver  and  returned,  together  with  other  clean 
high-pressure  drips,  into  the  boilers  by  means 
of  the  Holly  system.  For  the  supply  of  the 
various  pumps,  a  5-inch  main  is  carried  along 
the  partition  wall  in  the  basement  of  the  en- 
gine room,  this  main  supplied  by  a  5-inch  pipe 
from  each  end  of  the  main  header.  The  high- 
pressure  piping  throughout  is  provided  with  the 
Vanstone  joints  with  copper  gaskets. 
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Plan  of  Economizer. 

hinged  at  the  top  and  is  lifted  or  lowered  by 
means  of  a  chain  at  the  bottom,  the  winding 
drum  operated  in  each  case  by  a  hand  crank 
through  spur  gearing.  The  dampers  at  the  exit 
of  the  passages  are  suspended  by  chains  at 
their  axes,  the  chains  passing  through  the  top 
of  the  setting  and  being  twisted  to  turn  the 
dampers.  The  economizer  extends  below  the  by- 
pass passage  and  the  clean-out  doors  are  lo- 
cated on  the  inner  side  of  the  economizer  wall 
and  under  the  by-pass  passage.  The  chimney, 
which  is  located  a  short  distance  outside  the 
boiler  room,  is  of  brick  of  the  double-shell  type, 
with  a  constant  inside  diameter  of  9  feet  and  a 
height  above  the  grate  bars  of  2521^  feet. 

The  steam  from  each  boiler  is  carried  from 
the  cross-connection  joining  the  outlets  of  the 
two  superheating  coils  in  each  boiler  to  a  16- 
inch  header  by  means  of  a  horizontal  8-inch 
wrought-iron  pipe  bent  horizontally.  This  pipe 
is  connected  into  the  side  of  the  header,  with 
a  valve  at  the  cross-connection  and  at  the 
header.  The  header,  which  is  of  steel  and  sup- 
ported by  cast-iron  roller  bearing  chairs  fas- 
tened by  extension  pedestals  to  the  top  of  the 
smoke  duct,  is  divided  into  four  sections,  cor- 
responding to  the  four  boilers,  by  gate  valves. 
These  are  readily  accessible  from  the  roof  of 
the  smoke  passage.  The  supply  pipes  to  the 
engines  already  completed  rise  8  inches  in  size 
in  a  long  upward  bend  to  a  steam  receiver, 
which  is  suspended  in  position  by  means  of  a 
special  bend  of  gun  metal  passing  through  and 
anchored  in  the  partition  wall.  From  the  top 
of  the  receiver,  the  engine  supply  continues  9 
inches  in  diameter,  with  resultant  reduction  in 
velocity,  roughly  6.000  feet  per  minute,  and 
passes  through  the  gun  metal  bend  into  the 
engine  room  where  it  reaches  the  high-pressure 
engine  cylinder  by  means  of  long  downward 
bend.  The  receivers  are  30  inches  in  diameter 
and  6  feet  high  and,  besides  being  a  reservoir 
of  steam,  used  to  lessen  the  chance  of  pipe  vi- 
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load  capacity  of  1,000  additional  kilowatts. 
The  units  consist  of  Mcintosh  &  Seymour  ver- 
tical cross-compound  engines  and  General  Elec- 
tric three-phase  60-cycle  alternators,  the  alter- 
nator and  a  fly-wheel  being  located  between  the 
two  cranks.  The  governing  mechanism  Is  of 
the  interia  fly-wheel  type,  under  control  of  a 
14-horse-power  motor,  mounted  on  the  wheel 
and  controlled  from  the  switchboard,  for  mov- 
ing the  weights  to  the  desired  position  and 
thus  securing  facility  in  synchronizing.  The 
smaller  engines  have  18  and  38-inch  cylinders 
and  a  common  stroke  of  42  Inches,  and  the 
large  engine  31  and  64-inch  cylinders  and  48- 
inch  stroke.  The  rotative  speed  of  the  smaller 
units  is  120  revolutions  per  minute  and  that  of 
the  large  combination,  120  revolutions;  the  al- 
ternators geneiate  a  voltage  of  2,300  volts. 
Current  is  transmitted,  at  this  pressure, 
throughout  Cambridge,  being  stepped  down  by 
transformers  at  the  points  of  use.  The  switch- 
board, which  was  built  by  the  General  Electric 
Company,  is  located  against  the  outside  wall  of 
the  engine  room,  and  the  conductors  pass  out 
of  the  building  through  a  wiring  tower,  which 
is  a  small  shaft  built  against  a  rear  corner  of 
the  boiler  room. 

Each  engine  is  provided  with  a  receiver 
for  the  passage  of  the  steam  from  the 
high-pressure  to  the  low-pressure  cylinder, 
and  the  high-pressure  cylinder  is  jacketed 
for  high-pressure  steam  and  there  is  a  high- 
pressure  steam  coil  in  the  receiver.  The  con- 
densation from  each  source  is  returned  to  the 
boilers  by  means  of  the  Holly  system.  The 
ejChaust  steam  from  the  low-pressure  cylinder 
passes  first  through  the  main  heater  and  then 
may  be  conducted  to  the  atmosphere  or  to  the 
condenser,  the  branch  to  the  atmosphere  hav- 
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Plan  and  Elevation  of  the  Feed  Piping. 


There  is  at  present  In  the  engine  room  two 
500  kilowatt  electric  generating  units,  a  1,500- 
kilowatt  unit  approaching  completion  and  space 
for  another  1,500-kilowatt  unit,  making  the  ca- 
pacity of  the  initial  plant  when  entirely  in- 
stalled, 4,000  kilowatts,  with  a  continuous  over- 


ing  the  usual  back-pressure  or  relief  valve  for 
use  when  the  condenser  is  in  operation.  The 
heaters  were  made  by  the  Whitcock  Coil  Pipe 
Company,  of  Hartford;  for  the  smaller  engines, 
they  contain  165  square  feet  of  heating  surface, 
and  for  the  larger,  334  square  feet 
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The  condensers  are  of  the  Blake  vertical  twin 
type  of  jet  condenser,  with  12-inch  steam  cylin- 
ders, 25-inch  air  pump  and  18-inch  common 
stroke.  The  reciprocating  members  rise  into 
the  engine  room,  and  a  light  well  has  been 
built  around  them,  giving  considerable  light  to 
the  basement  in  that  way,  in  addition  to  that 
obtained  from  the  basement  windows.  The 
condensers  are  located  on  the  far  side  of  the 
engine  foundations  from  the  boiler  room  and 
the  main  exhaust  line  is  carried  to  the  outside 
of  the  building  independently  of  the  exhaust 
from  the  pumps  and  auxiliary  machinery.  The 
exhaust  piping  throughout  is  of  cast  iron. 

The  condensing  water  is  drawn  from  the 
Charles  River  through  a  tunnel  to  a  well  near 
the  power  house  and  from  there  through  a  12- 
inch  Injection  pipe.  The  tunnel  is  circular  in 
section,  4  feet  6  inches  in  diameter,  of  12-inch 
brick  walls  and  about  85  feet  long.  Its  inlet 
is  protected  with  a  grill  of  1-inch  iron  bars, 
set  vertically.  The  well  is  8  feet  6  inches  in 
diameter,  built  with  concrete  walls  24  inches 
thick,  and  capped  with  a  cast-iron  cover;  it  is 
about  23%  feet  deep.  It  Is  fitted  with  a  parti- 
tion of  wood  with  a  copper-wire  screen  in  the 
"bottom,  the  partition  dividing  the  well  into  two 
compartments,  one  in  which  the  screened  water 
is  taken  through  the  enlarged  mouth  of  the 
injection  pipe  and  the  other  in  which  debris 
collecting  outside  the  screen  can  be  removed. 
The  screen  consists  of  %-inch  copper  wire,  with 
%-lnch  mesh  and  has  a  free  area  of  about  14 
square  feet  The  discharge  pipe  from  the  con- 
densers, which  is  30  inches  in  diameter,  ends 
75   feet  beyond  the   condensing  water   intake. 


ing  has  been  found  necessary.     There  are  two 
feed-pumps  situated,  as  stated,  underneath  the 
economizer,  one  the  reserve  of  the  other.   These 
are  of  the  Blake  outside  packed  plunger  type, 
designed  for  high-pressure  work,  with  6i^-inch 
plungers  and  duplex  compound  steam  cylinders, 
8    and   12    inches   in   diameter   and    12    inches 
stroke.    They  deliver  the  water  usually  through 
the  main  heaters  in  the  main  engine  exhaust 
pipes,    then  through   the  auxiliary   heater,   for 
the  utilization  of  the  exhaust  from  the  pumps 
and    auxiliary    apparatus,    then    through    the 
economizer  and   into  the  boilers.     Any  one  of 
the  heaters  may  be  by-passed,  as  may  also  the 
economizer.     The  feed-pumps  are  governed  au- 
tomatically by  means  of  a  Locke  governor.   The 
by-pass  around  the  economizer  is  extended  into 
an   independent   boiler   feed    main,   while   that 
from  the  economizer  makes  a  second  feed  main. 
The  method   of  taking  connections  from  both 
mains,  which,   it  may  be  pointed   out,  can  be 
connected  together,  is  shown  in  an  accompany- 
ing drawing  of  the  feed  piping  systems.     The 
auxiliary  heater  is  of  the  closed  type,  of  the 
same  make  as  the  main  heaters,  and  contains 
500  square  feet  of  heating  surface. 
An  extensive  oiling  system  has  been  installed 
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Hanger  for  36-Inch  Exhaust  Pipe. 

The  condensing  water  piping  throughout  is  of 
cast  iron,  and  in  the  power  house  is  carried  in 
a  cement  lined  trench  below  the  basement  floor. 

Besides  the  condensers  and  the  boiler-feed 
pumps,  which  are  supplied  from  the  auxiliary 
steam  main,  there  is  a  steam-driven  exciter 
unit  in  the  basement,  supplied  from  the  same 
source.  This  consists  of  a  10xl2-inch  Arming- 
ton  &  Sims  horizontal  engine,  running  at  275 
revolutions  per  minute,  and  a  120-volt  West- 
inghouse  direct-current  dynamo  of  25  kilowatts 
capacity.  This  is  intended  to  'supply  the  field 
current  for  starting  the  alternators,  but  under 
normal  running  conditions  the  field  excitation 
will  be  obtained  from  a  35-kilowatt  motor 
driven  set  in  the  engine  room.  This  comprises 
an  Induction  motor  directly  connected  to  a  di- 
rect-current dynamo.  Space  has  also  been  re- 
served for  a  larger  set  to  care  for  the  entire 
plant  upon  the  addition  of  the  fourth  unit.  The 
three  make  a  very  flexible  and  practically  a 
duplicate  combination  for  excitation. 

Feed-water  ordinarily  is  taken  from  a  rain 
water  tank  of  40,000  gallons  capacity,  and  when 
necessary,  from  the  city  water  mains  through  a 
water-meter.     No  purification  or  water  soften- 


oil   tank  to  be  recirculated.     The  air  is  main- 
tained at  50  pounds  pi-essure. 

The  power  plant  was  designed  by  Messrs. 
Sheaff  &  Jaastad,  of  Boston.  The  general  con- 
tractor for  the  structure,  including  the  chim- 
ney, was  Mr.  F.  B.  Gilbreth,  of  that  city,  and 
the  contractor  for  the  piping  was  the  Wal- 
worth Manufacturing  Company.  It  will  be  in- 
teresting to  note  that  in  the  construction  of  the 
foundations  for  the  building  and  machinery, 
the  portable  gravity  concrete  mixer  made  by 
the  Contractors'  Plant  Company  was  used,  com- 
bined with  the  concrete  set-up  invented  by  Mr. 
Gilbreth,  which  is  moved  away  from  the  mixed 
concrete  instead  of  removing  the  concrete  from 
the  concrete  mixer.  Mr.  D.  E.  Bad:;er,  chief 
engineer  of  the  plant,  supervised  the  construc- 
tion, while  the  electrical  end  was  looked  after 
by  the  chief  electrician,  Mr.  W.  R.  Eaton. 


Hanger  for  a  Pair  op  Pipes. 

for  the  generating  machinery.  It  includes  a 
duplicate  installation  of  filters  and  oil  tanks 
under  a  compressed  air  system  of  circulation. 
The  equipment  is  located  in  the  basement 
against  the  engine  foundations  and  facing  the 
basement  windows.  The  oil  tanks  rest  on  brick 
piers  on  the  basement  floor  and  are  4  feet  in 
diameter  and  3  feet  high  with  dished  heads, 
the  heads  turned  in  the  same  direction.  The 
filters,  which  are  of  the  Cross  make,  are  35 
inches  in  diameter,  4  feet  4  inches  high,  sup- 
ported immediately  above  the  level  of  the  top 
of  the  oil  tanks.  The  compressed  sir  la  fur- 
nished by  a  5-horse-power  motor-driven  Inger- 
soll-Sergeant  Drill  Company  air  compressor, 
and  a  compressed  air  tank  3  feet  in  diameter 
and  6  feet  9  inches  long  is  provided,  suspended 
from  the  basement  ceiling.  A  1-inch  pipe  leads 
from  the  air  tank  to  the  tops  of  the  two  oil 
tanks,  with  valves  so  that  either  tank  can  be 
put  into  use,  and  there  is  a  branch  to  this  pipe 
for  filling  with  fresh  oil.  The  oil  is  forced 
from  the  bottom  of  each  tank  through  1-inch 
piping  to  the  lubricating  system.  On  its  re- 
turn It  Is  delivered  by  2-lnch  piping  into  the 
filters  and  thence  by  a  %-inch  pipe  into  either 


The    Hydraulic    Power    Plant    of    the    Riverside 
Power  Company. 


The  city  of  Riverside,  Riverside  County,  Cal., 
owns  an  electric  generating  system  driven  by 
steam,  using  crude  oil  as  a  fuel.  In  addition 
to  the  steam  plant  the  city  buys  electricity  from 
several  different  sources  and  sells  electricity 
for  lighting  and  power.  The  conditions  of  irri- 
gation around  and  in  Riverside  are  such  that 
the  plants  pumping  water  for  irrigation,  either 
from  wells  or  from  the  various  canals,  are 
considerable  consumers  of  power,  and  the  ma- 
jority of  these  pumping  plants  may  be  so  oper- 
ated as  to  utilize  the  surplus  electric  power 
without  materially  interfering  with  the  light- 
ing load.  Some  of  the  choicest  orchard  land 
is  above  all  existing  or  projected  canals,  and 
the  city  has  been  making  a  determined  effort 
to  increase  its  sales  of  electric  power  to  the 
irrigators  of  such  land,  and,  in  fact  has  some- 
what oversold  the  supply. 

The  Riverside  Power  Company  is  one  of  sev- 
eral companies  that  were  gotten  up  to  sell  elec- 
tricity to  the  city  at  wholesale.  The  Riverside 
Power  Company  utilizes  the  water  supply  of 
the  Santa  Ana  River  by  passing  it  through  a 
canal  which  heads  three  miles  below  the  city 
and  extends  six  miles  along  the  bank  to  a 
power  station,  where  two  300-kilowatt  General 
Electric  generators  are  to  be  driven  by  tur- 
bines. The  design  of  the  system,  as  worked 
out  in  a  report  of  Samuel  Storrow,  consulting 
civil  engineer,  of  Los  Angeles,  Cal.,  included  a 
concrete-lined  canal  having  a  capacity  of  120 
cubic  feet  per  second  and  leading  to  a  reser- 
voir capable  of  storing  12  hours'  flow.  The 
original  scheme  provided  for  a  power  plant  so 
designed  that  the  day  load  on  the  electric  equip- 
ment could  be  taken  care  of  by  one  generating 
unit,  and  the  night  load  by  two  units,  the  in- 
tention being  to  allow  the  reservoir  to  fill  up 
during  the  day  by  the  excess  of  the  capacity  of 
the  canal  over  the  demands  of  the  wheels,  and 
then  to  allow  the  reservoir  to  empty  through 
the  power  house  during  the  peak  of  the  lighting, 
thus  giving  a  fluctuating  delivery  to  correspond 
with  the  fluctuating  demand  upon  the  system. 
The  intake  of  the  canal  is  placed  at  the 
"Narrows"  of  the  Santa  Ana  River,  where  its 
channel  is  crossed  by  a  granite  dike  and  the 
wide  valley  contracted  as  the  river  enters  the 
canyon.  This  is  a  particularly  strong  and  sat- 
isfactory site  for  a  diversion  weir,  and  has  but 
one  objection — that  the  river  carries  an  extra- 
ordinarily large  amount  of  sand,  which  is  con- 
stantly moving  down  stream  at  all  stages  of 
the  river  and  more  especially  at  times  of  flood. 
This  difiiculty  was  obviated  by  building  sand- 
boxes, or  "blow-offs,"  in  the  bottom  of  the 
canal  at  a  point  about  1,000  feet  below  the 
entry,  where  the  canal  enters  the  flume  and 
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passes  along  the  side  o£  a  vertical  cliff  and 
directly  over  the  left  bank  of  the  river. 

The  great  fluctuation  in  the  discharge  of  the 
river,  varying  from  5,000  cubic  feet  per  second 
or  more  in  the  winter  floods  to  30  cubic  feet 
per  second  in  the  short  season  of  low  water  in 
July,  renders  it  necessary  to  have  two  points 
of  diversion,  one  at  the  above-mentioned  granite 
dike  for  use  during  low  water,  and  one  at  a 
point  about  600  feet  down  stream  for  use  dur- 
ing floods,  when  the  works  at  the  dike  will  be 
entirely  submerged  and  the  upper  part  of  the 
canal  entirely  filled  by  the  drifting  sand.  An 
excess  of  grade  is  given  to  this  upper  part,  and 
the  gates  are  so  arranged  that  as  the  floods  sub- 
side the  upper  600  feet  of  the  canal  will  be 
cleared  of  the  sand  by  sluicing  it  out  in  such 
a  way  as  will  restore  the  upper  intake  to  use 
without  interfering  with  the  operation  of  the 
system. 

Contracts  have  been  let  for  the  grading,  for 
the  water  wheels,  and  for  the  electric  plant  at 
a  price  within  3  per  cent,  of  the  estimates  of 
the  engineer.  Active  grading  has  begun  under 
the  charge  of  Mr.  H.  Clay  Kellog,  who  has  con- 
tracted to  do  the  necessary  civil  engineering. 
The  estimate  for  the  grading  and  concrete  is 
$42,000.  The  company  has  a  contract  with  the 
city  of  Riverside  by  which  the  city  will  pur- 
chase all  the  electricity  that  the  company  can 
generate  and  pay  therefor  at  the  rate  of  $6 
per  horse  power  per  month,  for  deliveries  at 
the  distributing  station  in  the  city  of  Riverside, 
during  a  term  of  thirty  years.  The  exact  de- 
sign of  the  consulting  engineer  has  been  car- 
ried out,  excepting  that  the  canal  is  being 
built  with  a  capacity  of  140  cubic  feet  per  sec- 
ond, and  the  reservoir,  which  was  suggested 
to  enable  the  system  to  give  a  larger  output 
during  the  peak  of  the  load,  is  to  be  omitted. 

The  electric  plant  is  to  be  f\irnished  by  the 
General  Electric  Company,  and  includes  the 
following:  Two  alternating.  3-phase.  revolving- 
field,  12-pole.  300-kilowatt,  ll.SOO-volt,  50-cycle 
generators,  with  base,  and  two  bearings  and 
shaft  arranged  for  water-wheel  connections,  to 
operate  at  .SOO  revolutions  per  minute;  two  4- 
pole,  17-kilowatt,  125-volt  exciters,  arranged  to 
operate  in  connection  with  a  water-wheel  or 
by  an  induction  motor,  at  750  revolutions  per 
minute;  and  three  ^OO-kilowatt,  50-cycle.  air- 
blast  transformers,  primary  circuit  10,000,  sec- 
ondary 2,300  volts.  The  switchboard  arrange- 
ment will  consist  of  two  300-kilowatt,  11,500- 
volt  generator-panels,  one  induction  motor 
panel,  two  exciter  panels,  one  600-kilowatt, 
high-tension  transformer  panel,  one  600-kilo- 
watt, low-tension  feeder  panel,  and  General 
Electric  lightning  arresters.  Form  K  automatic 
oil  switches  will  be  used  throughout. 

The  oflicers  of  the  Riverside  Power  Company 
are:  President,  Hon.  E.  W.  McGraw,  of  San 
Francisco;  vice-president,  Charles  H.  Toll,  of 
Los  Angeles,  and  secretary.  W.  E.  Pedley,  of 
Riverside.  The  other  directors,  in  addition  to 
the  officers,  are  G.  D.  Cadwallader  and  Myron 
Alguire. 


Electrical  Apparatus  in  English  Coal  Mines. 


The  Wachusett  Dam,  at  Clinton,  Massachu- 
setts, for  the  Boston  Metropolitan  Water- 
Works,  is  progressing  steadily.  According  to 
the  recent  monthly  bulletin  of  the  excursion 
committee  of  the  Boston  Society  of  Civil  En- 
gineers, rubble  masonry  in  the  main  part  of  the 
dam  is  being  laid  by  ten  derricks  with  a  com- 
bined capacity  of  about  500  cubic  yards  of 
masonry  per  day.  These  derricks  are  of  the 
stiff-leg  type,  are  fitted  with  large  bull  wheels 
and  operated  by  compressed  air.  Each  derrick 
is  self-contained  and  can  be  lifted  bodily  by 
the  Lidgerwood  cableways  and  set  in  a  new 
position  from  time  to  time,  as  required  by  the 
progress  of  the  masonry. 


The  price  of  coal  in  England  is  steadily  ris- 
ing, shafts  are  being  carried  deeper  and  deeper, 
and,  the  richer  veins  having  been  exhausted, 
the  thinner  veins,  containing  often  poorer 
grades  of  coal,  must  now  be  developed.  These 
things  have  put  the  British  operator  upon  his 
mettle,  and  he  has  taken  up  the  latest  and 
most  improved  methods  of  coal  mining  very 
rapidly.  He  has  adopted  for  power  transmis- 
sion alternating  currents  and  induction  motors, 
which,  for  mining  work  and  especially  coal 
mining,  are  stated  to  have  many  great  advan- 
tages over  direct-current  machinery.  The  fore- 
going facts  are  well  illustrated  in  the  following 
brief  description  of  the  electrical  plants  re- 
cently installed  at  a  number  of  English  coal 
mines. 

The  Sneyd  Colliery,  at  Burlem,  Staffordshire, 
has  recently  put  in  a  complete  alternating  cur- 
rent equipment.  Current  is  generated  by  a 
Westinghouse  three-phase  alternator,  direct 
coupled  to  a  Westinghouse  steam  engine. 
Westinghouse  induction  motors  aggregating 
about   1,000   horse-power   are'  used  for  drivint? 


electrical  apparatus  is  about  to  be  installed  in 
the  several  collieries  owned  by  the  Stavely  Coal 
&  Iron  Company,  of  Chesterfield.  The  Sher- 
wood Colliery,  of  Mansfield,  have  purchased  two 
three-phase  Westinghouse  alternators,  each  ot 
50  kilowatts  capacity,  operating  at  440  volts,  60 
cycles  per  second  and  900  revolutions  per  min- 
ute, and  three  direct-current,  multipolar  gen- 
erators of  about  12  kilowatts  aggregate  ca- 
pacity. At  the  Tredegar  Iron  &  Coal  Co.'s  col- 
lieries, in  Monmouth,  a  complete  power  equip- 
ment is  being  Installed,  comprising  two  150- 
kllowatt,  three-phase  Westinghouse  alternators, 
two  exciters,  each  of  7%  kilowatts  capacity, 
and  ten  induction  motors  ranging  in  size  from 
50  to  5  horse-power  and  aggregating  220  horse- 
power. 

The  Bolsover  Colliery  Company,  of  Chester- 
field, has  decided  to  adopt  electric  driving  to  a 
considerable  extent,  and  has  placed  a  large  or- 
der with  the  British  Westinghouse  Co.,  includ- 
ing a  180-kilowatt,  three-phase  alternator,  to- 
gether with  exciter,  a  200-horse-power  Induc- 
tion motor,  complete  switchboards,  etc.  The 
Stanton  Iron  Works  Company,  of  Pleasley,  will 
equip   its   collieries   with   electrical   apparatus. 
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"main-and-tail"  and  "endless"  rope  hauling 
engines,  for  pumps  and  for  several  other  auxil- 
iary purposes.  The  hauling  gears  with  their 
electric  motor  equipment  are  shown  in  the  ac- 
companying photographs.  These  mines  are 
gaseous,  and  the  use  in  them  of  direct  current 
machinery  would  have  been  dangerous.  The 
induction  motor,  however,  on  account  of  the 
fact  that  it  has  no  moving  contacts  to  spark  or 
flash  is  well  adapted  for  use  in  such  locations. 

The  Clapwell  Colliery,  of  Chesterfield,  has  re- 
cently Installed  two  three-phase  Westinghouse 
alternators,  one  of  225  kilowatts  capacity  and 
the  other  of  20  kilowatts,  together  with  a  6- 
kilowatt,  direct  current  exciter.  The  British 
Westinghouse  Company  also  furnished  ten  in- 
duction motors,  aggregating  280  horse-power. 
The  Oxcroft  Colliery,  of  Chesterfield,  has  in- 
stalled two  three-phase  Westinghouse  alternat- 
ors, each  of  200  kilowatts  capacity  and  operat- 
ing at  440  volts,  30  cycles  per  second  and  100 
revolutions  per  minute.  The  equipment  in- 
cludes two  exciters,  each  of  11%  kilowatts  ca- 
pacity, and  a  small  generator  of  l'^  kilowatts 
capacity;  also  13  Westinghouse  induction  mo- 
tors with  au  aggregate  capacity  of  300  horse- 
power and  a  complete  switchboard  outfit  for 
the  entire  plant. 

About    4,000    horse-power    of    Westinghouse 


including  about  150  kilowatts  in  generating  ca- 
pacity and  100  horse-power  in  motors,  all  pur- 
chased from  the  British  Westinghouse  Com- 
pany. The  Tyrdail  Collieries,  of  Carmarthen, 
have  contracted  for  an  electric  power  installa- 
tion consisting  of  a  60-kilowatt,  three-phase, 
Westinghouse  alternator,  exciter,  switchboard, 
and  about  50  horse-power  of  induction  motors. 
The  New  Cross  Hands  Colliery,  of.  Lanelly, 
has  purchased  an  electrical  power  eqiiipment 
consisting  of  a  125-kilowatt,  direct-current 
Westinghouse  generator,  with  switchboards, 
etc.,  complete,  and  several  Westinghouse  di- 
rect-current motors. 

From  the  above  examples  it  will  be  apparent 
that  the  British  manufacturers  are  by  no  means 
slow  to  see  the  economies  of  electric  driving. 


The  Panama  Canal  Company  can  transfer  to 
the  United  States  "a  good,  valid  and  unencum- 
bered title,"  according  to  the  opinion  of  Attor- 
ney General  Knox,  officially  rendered  October 
25,  after  an  exhaustive  research.  The  recent 
French  premier,  M.  Waldeck-Rousseau,  confirms 
this  by  the  statement:  "The  United  States  will 
acquire  the  finest  and  most  impregnable  title 
of  ownership  to  the  property  transferred,  and 
will  assume  no  other  obligations  than  those 
stipulated  in  the-  contract  of  transfer  Itself." 


414 


THE    ENGINEERING    RECORD. 


Vol.  46,  No.  18. 


Cooper's  Bridge  Foundation  Specifications. 

G«ii«ral  specifications  for  foundations  and 
substructures  of  highway  and  electric  railway 
bridges  have  been  prepared  by  Mr.  Theodore 
Cooper,  consulting  engineer,  New  York,  and 
will  soon  be  published  for  the  use  of  builders 
and  engineers.  Through  Mr.  Cooper's  courtesy 
we  present  in  advance  selected  illustrations  and 
abstracts  from  the  text  which  give  some  valu- 
able data  and  indicate  the  character  of  the 
specifications.  Mr.  Cooper  briefly  analyzes  the 
general  cases,  points  out  important  conditions 
and  requirements  and  describes  typical  struc- 
tures, calling  attention  to  essentials  of  their  de- 
sign and  details  of  their  construction.  These 
features  add  materially  to  the  value  of  a  simple 
specification.  The  author  has  thus  provided  a 
general  standard  which  will  be  very  useful  in 
designing  and  specifying  work  of  this  class,  for 
which  there  is  little  formulated  data  generally 
available.  There  are  24  pages  of  text  classified 
under  numerous  headings,  two  appendices  and 
twelve  full-page  engravings  of  general  designs 
and  details  of  typical  substructures.  The  text 
describes  and  specifies  simply  and  clearly  good 
and  suitable  structures  and  methods  which  are 
not  complicated  by  elaborate  calculations  or  re- 
quirements difficult  for  an  ordinary  builder  to 
follow.  The  drawings  are  exceptionally  clear 
and  well  arranged. 

In  the  preface  the  author  notes  that  while 
standard  specifications  are  available  for  high- 
way bridge  superstructures  there  are  none  for 
their  substructures  and  that  he  has  therefore 
endeavored  to  illustrate  the  more  common 
forms  of  substructures  and  foundations  suit- 
able for  highway  bridges  and  give  the  required 
proportions  for  all  ordinary  cases,  with  instruc- 
tions and  specifications  for  their  construction. 

Standard  proportions  and  specifications  for 
the  substructures  of  highway  bridges  will  not 
only  broaden  the  competition  for  their  construc- 
tion, but  will  result  in  obtaining  a  better  class 
of  substructures  than  has  been  generally  the 
case  heretofore.  They  will  also  enable  in  many 
cases  the  local  artisans  to  proportion  and  build 
the  same. 

The  author  excludes  from  consideration  diffi- 
cult foundations  in  deep  water  or  those  requir- 
ing pneumatic  or  other  special  appliances  or 
works  of  such  expense  as  would  demand  special 
study  of  the  conditions  to  determine  the  best 
or  most  economical  solution;  also  city  bridges 
and  long-span  bridges,  where  a  higher  and  more 
elaborate  class  of  substructure  may  be  demand- 
ed and  justified. 

Attention  is  called  to  the  necessity  for  a  care- 
ful determination  of  the  regimen  of  the  river, 
the  conditions  of  flood,  character  of  bottom 
scour,  traffic,  and  the  requirements  of  naviga- 
tion to  aid  a  careful  judgment  in  the  selection 
of  the  type  of  substructure,  and  it  is  recom- 
mended that  where  the  local  knowledge  of  the 
river  and  its  banks  and  bottom  is  not  complete 
and  certain,  a  special  examination  should  be 
made  by  an  experienced  engineer.  In  many 
cases  the  location  of  the  piers  is  "determined  by 
natural  conditions:  where  it  is  a  matter  of 
choice  the  most  economical  arrangement  of 
spans  can  be  found  by  appendix  A. 

The  character  of  the  bottom  on  which  piers 
and  abutments  must  be  founded  is  considered 
under  three  classes,  first,  rock;  second,  hard 
ground,  as  hard-pan,  gravel,  compact  sand  or 
hard  dry  clay;  third,  soft  ground,  as  soft  or 
wet  clay,  silt  or  mud,  whose  sustaining  power 
must  largely  depend  upon  the  frictional  resist- 
ance of  long  piles  or  piles  driven  through  the 
soft  material  to  an  underlying  material  of  a 
harder  character. 

Several  paragraphs  are  devoted  to  instruc- 
tions for  the  preparation  of  the  site  to  receive 


the  foundations.  Where  the  footings  are  car- 
ried down  to  rock  the  excavation  should  be 
made  to'  sound  hard  surface  and  filled  up  to  a 
level  or  stepped  surface  with  concrete. 

In  hard  ground  the  material  should  be  ex- 
cavated to  a  depth  below  the  action  of  frost 
or  scour  by  surface  currents,  with  a  minimum 
depth  of  3  feet,  if  above  the  water.  And  for 
foundations  in  the  water,  to  a  depth  sufficient 
to  be  below  any  possible  scour  by  the  river 
currents  (usually  increased  by  the  placing  of 
piers  in  the  stream)  and  to  give  the  piers  suffi- 
cient foothold  to  resist  displacement  by  the 
shoving  action  of  floods,  ice  or  floating  ma- 
terial. 

Where  the  foundations  are  on  or  near  the 
banks  of  streams  or  on  sloping  strata  they 
should  be  carried  deep  enough  to  insure  them 
from  slipping  by  the  sliding  of  this  underlying 
material. 

Where  the  material  is  liable  to  be  softened, 
scoured  or  undermined  by  water  action  or 
where  under  water  the  foundations  cannot  be 
carried  deep  enough  to  be  beyond  any  possibil- 
ity of  being  affected  by  scour  the  bottom  should 
be  piled. 

In  soft  ground  the  material  should  be  ex- 
cavated to  a  stratum  of  harder  material  or 
else  it  must  be  excavated  to  a  depth  where  the 
soil  is  permanently  wet,  if  on  land,  and  below 
ordinary  scour,  if  in  the  water.  Piles  spaced 
not  over  2%  feet  centers  should  then  be  driven 
over  the  whole  area  to  a  "good  refusal."  The 
piles  should  be  cut  off  or  driven  to  one  level 
and  then  covered  with  a  timber  platform  or  a 
layer  of  well-rammed  concrete  2  feet  thick,  upon 
which  to  start  the  masonry.  In  all  cases  as  the 
masonry  is  built  up,  the  remaining  openings 
of  the  excavation  should  be  refilled  with  good 
material  well  rammed  in  place. 

The  general  requirements  provide  that  wood 
shall  be  used  only  where  it  will  be  permanent- 
ly wet.  Metal  is  not  allowed  in  contact  with 
the  soil  except  for  the  shells  of  deep  water 
piers  and  for  piles.  Concrete  must  be  laid  in 
the  open  when  possible.  The  tops  of  viaduct 
piers  must  be  at  least  18  inches  above  the  sur- 
face of  the  ground,  and  all  bridge  seats  must 
be  single  stones  or  concrete  blocks  with  an 
area  double  that  of  the  metal  base  supported. 
The  size  and  refusal  of  piles  is  specified,  and 
8  to  12  feet  in  wet  gravel,  sand  or  stiff  clay, 
and  20  to  40  feet  in  soft  clay  or  silt  given  as 
the  minimum  penetration.  The  instructions  for 
framing  an3  connecting  timber  work  give  par- 
ticulars about  spiking,  notching  and  dove- 
tailing. Particular  care  is  taken  to  make  the 
requirements  for  cement  so  simple  and  the  tests 
so.  easy,  that  good  results  can  be  obtained  un- 
der ordinary  local  conditions,  without  expert 
services.  The  character  of  the  sand  and  gravel 
is  described  and  directions  are  given  for  mak- 
ing and  using  the  concrete  and  mortar.  Mor- 
tar shall  be  made  with  300  pounds  natural  ce- 
ment and  12  cubic  feet  of  sand,  or  375  pounds 
Portland  cement  and  16  cubic  feet  of  sand.  Con- 
crete shall  be  made  with  375  pounds  Portland 
cement  to  8  feet  of  sand  and  16  feet  of  %-inch 
broken  stone  or  gravel,  or  with  300  pounds  of 
natural  cement,  12  feet  of  sand  and  24  feet  of 
broken  stone  or  gravel,  the  latter  formula  being 
allowable  when  the  foundations  below  the  sur- 
face of  the  ground  are  not  exposed  to  weather 
or  running  water. 

The  detailed  specifications  for  rock  faced 
broken-range  masonry,  for  rock  faced,  coursed 
masonry  and  for  monolithic  concrete  masonry 
are  simple  and  comprehensive  and  conform  to 
the  standard  requirements  for  good  work. 
Steel  shells  for  concrete  piers  are  required  to 
conform  to  the  requirements  of  Cooper's  high- 
way bridge  specifications  for  1901,  and  the 
thicknesses,  riveting  and  bracing  are  specified. 


The  second  part  of  the  specifications  includes 
descriptions  of  the  design  and  construction  of 
different  types  of  foundations  and  is  intended 
to  be  mandatory  as  well  as  explanatory.  Plans 
and  elevations  are  given  for  the  different 
classes  of  ordinary  bridge  substructures,  with 
the  leading  dimensions  indicated  by  letters  cor- 
responding to  tabulated  values  giving  the  pro- 
portions for  varying  sizes  and  assumptions. 

Methods  of  constructing  foundations  on  sub- 
merged soft  soil  are  illustrated  by  Plate  2.  One 
figure  shows  a  sheet  pile  and  puddle  cofferdam 
enclosing  an  excavation  in  which  piles  are  driv- 
en and  capped  with  concrete  or  a  timber  plat- 
form to  receive  the  masonry.  Another  figure 
shows  piles  driven  in  an  open  dredged  exca- 
vation, cut  off  level,  and  filled  around  with 
broken  stone  to  receive  the  solid  timber  bottom 
of  a  caisson,  which  is  floated  into  position  and 
sunk  on  the  pile  tops  by  building  the  masonry 
inside,  after  which  the  detachable  sides  of  the 
caisson  are  removed,  leaving  the  bottom  per- 
manently engaged  between  the  masonry  and 
the  pile  tops. 

Plate  2  shows  a  plain  masonry  abutment,  on 
hard  bottom  and  without  wing  walls,  which  is 
proportioned  for  spans  of  from  75  to  200  feet. 
Plate  3  shows  a  masonry  abutment  and  wing 
wall  on  hard  bottom.  Plate  4  shows  a  long  and 
narrow  masonry  river  pier  with  cutwater,  on 
hard  bottom,  and  gives  tables  of  dimensions  for 
spans  of  50  to  300  feet. 

To  spread  the  loads  and  weight  of  the  ma- 
sonry over  soft  or  unequal  soil  or  to  facilitate 
the  founding  of  piers  under  water,  it  is  often 
expedient  to  use  timber  platforms,  grillages, 
caissons  or  cribs. 

Timber  platforms  consist  of  two  or  more  lay- 
ers of  closely-laid  timber  alternately  crossing 
each  other  and  thoroughly  spiked  together  to 
act  as  a  solid  platform.  The  thickness  and  size 
of  each  platform  must  be  such  as  to  distribute 
in  a  proper  manner  the  full  load  over  the  piles, 
where  used,  or  over  the  underlying  material, 
without  exceeding  the  carrying  capacity  of  such 
material. 

Timber  grillages  are  similar  layers  of  alter- 
nately crossing  timbers  laid  with  open  spaces 
about  the  width  of  the  timbers,  so  they  can  be 
weighted  with  gravel,  stone  or  concrete,  to  fa- 
cilitate the  sinking  and  placing  into  position. 
They  are  generally  floored  top  and  bottom  with 
plank. 

Open  caissons,  the  only  kind  of  caissons  here 
considered,  are  timber  platforms  or  grillages 
with  water-tight  wooden  sides  attached  thereto 
(usually  so  as  to  be  removable  after  the  work 
is  completed),  so  as  to  form  a  water-tight  box 
in  which  the  masonry  can  be  built  in  the  dry; 
and- which  can  be  floated  into  place  and  sunk 
in  proper  position,  either  upon  the  pile  heads 
or  on  the  prepared  bottom. 

Timber  cribs  are  formed  of  alternate  longi- 
tudinal and  transverse  timbers,  notched,  dove- 
tailed and  spiked  together  at  their  crossings, 
so  as  to  form  a  rigid  structure  divided  into  a 
series  of  pockets  several  feet  square.  The  open 
spaces  of  the  ends  and  sides  may  be  filled  in 
with  timber,  so  as  to  make  them  close  and  solid. 
A  portion  of  the  pockets  are  floored  over  so 
they  can  be  filled  and  loaded  with  broken  stone 
or  concrete  to  sink  the  cribs  into  position  upon 
the  bottom  or  into  the  mud  to  a  depth  sufficient 
to  get  the  desired  stability.  After  the  crib  is 
in  proper  position  the  floored  pockets  should 
be  loaded  and  the  open  pockets  dredged  until 
the  desired  depth  is  obtained.  For  hard  bot- 
tom, where  it  is  not  possible  to  obtain  a  level 
surface  by  dredging,  the  bottom  should  be  care- 
fully cross-sectioned  and  the  bottom  of  the  crib 
built  to  the  correct  shape  to  get  a  proper  bear- 
ing. 

The  author  considers  that  the  use  of  cribs 
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for  foundations  may  be  justified  where  there  is 
no  possibility  of  their  settlement  or  displace- 
ment, and  that  cribs  may  be  sometimes  used  to 
protect  and  hold  the  footings  of  cylindrical 
piers  on  hard  bottom,  as  shown  by  Plate  7,  or 
to  give  lateral  stiffness  to  pile  foundations  in 
soft  mud  or  deep  water,  as  shown  by  Plate  9, 
which  is  not  here  reproduced.  This  plate  gives 
a  plan  and  elevation  of  a  group  of  piles  driven 
through  a  pocket  in  one  end  of  a  crib  which  is 
sunlt  into  the  soft  bottom  with  rock  ballast  in 
pockets  both  sides  of  the  piles.  The  top  of  the 
crib  is  a  little  below  low  water  and  the  tops 
of  the  piles  at  a  little  higher  level  are 
capped  with  a  platform  of  crossed  timbers,  also 
below  low  water,  which  receive  the  masonry 
pier  for  one  truss  of  the  bridge.  There  is  a 
similar  separate  pier  tor  the  other  truss  at 
the  opposite  end  of  the  crib.  The  crib  is  made 
with  notched  and  dovetailed  joints  and  with 
square  timber  except  that  the  floors  of  the  bal- 
last pockets  are  made  with  round  timber.  The 
well  through  which  the  piles  are  driven  is 
lined  on  the  sides  with  vertical  planks,  and  is 
filled  with  small  broken  stone  or  gravel  packed 
around  and  between  the  piles. 

Attention  is  called  to  the  necessity  for  pro- 
viding for  river  piers  foundations  which  are 
below  the  possibility  of  scour.  Abutments 
should  be  designed  as  retaining  walls  for  the 
earth  banks  behind  them,  with  weep  holes  or 
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ferent  classes  of  bridges  and  for  spans  of  50 
to  250  feet.  The  bottoms  of  the  shells  should  be 
sunk  below  danger  of  scour,  by  loading  and  in- 
terior excavation,  and  they  should  be  filled  with 
piles  driven  to  good  refusal  and  cut  off  at  low 
water  level.  The  piles  should  be  kept  4  to  6 
inches  clear  of  the  shells  and  the  spaces  be- 
tween the  piles  must  be  less  than  the  size  of 
the  smallest  pile  used.  For  the  oblong  shells 
this  close  spacing  need  only  apply  to  the  end 
portions,  symmetrical  with  the  center  of  the 
bearings  of  the  trusses.  The  spaces  between 
and  about  the  piles  must  then  be  well  filled  and 
rammed  with  Portland  cement  concrete.  The 
shells  above  low  water  shall  then  be  pumped 
dry  and  filled  with  Portland  cement  concrete 
in  well-rammed  layers  to  the  top,  where  it  must 
be  finished  off  in  proper  shape  for  the  bridge 
scats  and  drainage. 
For  material  which  can  be  excavated   from 
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I'LATE  10. — Wooden  Box  Fouitdation. 


floored  pockets  with  broken  stone  or  concrete, 
the  cylinders  should  be  lowered  into  place 
through  the  open  pockets  provided  for 
them;  then  the  open  spaces  outside  of  the 
cylinders  should  be  well  filled  and  rammed 
with  Portland  cement  concrete  to  the  full  depth 
of  the  cylinders.  Then  the  Interior  of  the  cylin- 
ders should  be  pumped  dry  and  filled  in  the 
usual  way  with  concrete.  Where  the  crib  can- 
not be  sunk  to  the  rock,  owing  to  the  overlying 
mud,  sheet  piles  or  sheeting  can  be  driven 
around  the  periphery  of  the  open  pockets  to  the 
rock  and  the  mud  removed,  before  placing  the 
cylinders  or  depositing  the  concrete. 

The  permanency  of  the  wooden  crib  in  fresh 
water  and  the  protection  of  both  sides  of  the 
metal  shell  by  cement  concrete  gives  this  style 
a  superiority  over  those  where  the  outside  of 
the  shell  is  in  direct  contact  with  the  water 
and  hence  subject  to  continuous  oxidation. 

Little  or  no  faith  should  be  put  in  the  claim 
that  when  the  metal  shells  do  finally  rust  away, 
the  concrete  core  will  be  able  to  serve  the  full 
purpose  of  a  pier,  even  for  the  best  concrete 
work;  and  when  the  concrete  is  deposited 
through  the  water  as  has  been  the  usual  cus- 
tom heretofore  it  will  probably  be  found  to  be 
no  better  than  loose  stone. 

In  many  localities  instead  of  using  metal 
shells,  wooden  boxes,  as  shown  on  Plate  10, 
can  be  advantageously  substituted,  and  should 
be  placed  diagonally  to  the  current.  The  tim- 
bers being  entirely  under  water,  will  be  per- 
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Plate  7. — Cylinder  Pier  on  Uock,  with 
Crib  Protection. 


Plate  13. — Diagram  fob  Detebmination 
or  Economical  Spans. 


other  provision  for  drainage,  and  the  earth 
deposited  back  of  such  walls  should  be  care- 
fully rammed  in  layers  as  the  masonry  is  built 
up.  Plate  5  shows  a  square  tower  pier  which 
is  one  of  two  separate  piers  supporting  the 
superstructure  instead  of  a  long  pier  where 
there  is  quiet  water  and  no  danger  from  ice  or 
other  floating  material.  It  has  an  extended 
footing  on  an  offset  timber  grillage  with  a  close 
laid  plank  floor  top  and  bottom,  and  is  sunk, 
with  its  diagonal  parallel  to  the  current,  in  a 
dredged  excavation  and  filled  around  with  brok- 
en stone. 

Plates  6  and  8  show  piers  on  soft  bottom 
with  piles  having  their  tops  enclosed  in  steel 
shells  which  reach  down  into  the  ground  and 
are  filled  with  concrete.  One  of  them  has  a 
single  oblong  shell  with  rounded  ends,  and  the 
other  has  two  separate  cylindrical  shells  con- 
nected by  riveted  transverse  bracing  above  low 
water.  With  each  there  Is  a  table  of  dimen- 
sions and  numbers  of  piles  required  for   dif- 


the  inside  of  shells  to  a  sufiicient  depth  below 
possible  scour,  but  which  does  not  need  piling; 
the  shells  should  be  sunk  to  the  proper  depth, 
the  bottom  sealed  against  the  admission  of 
water  by  depositing  concrete  through  pipes  or 
in  bags,  then  pumped  dry  and  the  interior 
properly  filled  with  Portland  cement  concrete. 
Or,  the  bottom  may  be  dredged  beforehand  to 
a  proper  level  and  the  shells  bolted  rigidly 
to  a  timber  platform  or  grillage  and  then  sunk 
as  an  open  caisson. 

For  rock  bottom,  where  it  is  possible  to  fit 
the  platform  to  the  rock  surface,  this  form 
may  be  used,  but  where  the  weight  of  the 
piers  is  not  sufficient  to  give  abundant  se- 
curity against  the  shoving  action  of  floods,  ice 
or  floating  material  the  platform  should  be  an- 
chored securely  to  the  rock  by  anchor  bolts. 

For  rock  or  hard  bottom  cylinder  piers  may 
be  steadied  and  also  protected  from  scour  by 
a  surrounding  crib,  as  shown  on  Plate  7.  After 
the    crib   is    placed   and    sunk   by   filling   the 


manent  in  fresh  water,  or  where  the  waters  are 
free  from  the  teredo  or  limnoria. 

Low  viaduct  piers  should  be  built  of  ma- 
sonry with  a  minimum  base  3^4  feet  square 
for  hard  bottom  for  even  the  shortest  spans. 
The  bearing  area  should  be  increased  50  per 
cent,  for  moderately  good  ground  and  should 
of  course  be  increased  according  to  the  length 
of  span  and  doubled  for  double  track  electric 
railways. 

Submerged  foundations  may  be  built  on  disc 
or  screw  piles,  which,  below  the  mud  line 
should  have  timber  or  cast-iron  shafts.  Disc 
piles  are  sunk  by  the  aid  of  a  water  jet,  to  a 
level  sufliciently  below  any  possible  scour,  so  as 
to  have  at  all  times  a  depth  in  the  sand  of  6 
to  10  feet.  For  silt  or  soft  material,  the  disks 
should  penetrate  to  a  good  stiff  bottom  or  els»- 
to  a  depth  such  as  would  be  required  for  good 
piling  in  the  same  material. 

The  discs  shall  be  of  cast-iron  and  of  the 
sizes   given    in   the   tables  for  the   particular 
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span  as  proposed.  The  thickness  of  the  metal 
in  the  top  plate  and  thicker  parts  of  the  cone 
and  connecting  ribs  should  not  be  less  than  1% 
inches  for  discs  24  Inches  in  diameter,  or  IM: 
Inch  for  larger  sizes.  The  point  should  be 
pierced  with  a  vertical  conical  hole  at  least 
large  enough  for  a  IV-j-inch  jet  pipe. 

Although  screw  piles  are  expensive  to  make 
and  drive,  their  use  is  sometimes  Justified. 
They  should  be  designed  throughout  to  resist 
very  heavy  torsional  stresses. 

The  best  pitch  for  different  materials  is  a 
matter  of  experience  and  judgment.  In  gen- 
eral it  should  be  from  1/3  to  1/6  of  the  diam- 
eter of  the  screw,  the  larger  pitch  being  for 
soft  material  and  decreased  as  the  material  in- 
creases in  toughness  of  penetration. 

The  points  of  the  screws  may  be  made  of 
various  forms  to  suit  the  material,  which  is  to 
be  penetrated,  viz.,  gimlet  pointed  for  gravel, 
serrated  for  soft  rock  or  coral,  blunt  for  sand 
or  fitted  for  the  assistance  of  the  water-jet  in 
sand  or  gravel. 

Plate  12  shows  three  screw  piles  with  five 
different  types  of  points,  all  of  which  are  hol- 
low castings,  bolted  to  the  pile  shafts,  which  in 
two  cases  are  steel  or  cast  iron  pipes  and  in 
the  third  a  solid  square  timber.  An  accom- 
panying table  gives  the  value  of  the  diameter 
of  the  shaft  and  screw  for  different  types  of 
bridge  and  lengths  of  span. 

Appendix  B  gives  tables  of  the  amount  of  ma- 
sonry in  piers  and  abutments  for  spans  of 
from  100  to  300  feet,  calculated  for  heights  of 
10  to  30  feet  between  top  of  coping  and  bottom 
of  footing,  and  for  roadways  12  feet  wide,  20 
feet  wide,  for  single  and  for  double  electric  car 
tracks.  The  arrangement  of  piers  to  give  the 
minimum  total  cost  for  the  bridge  is  discussed 
in  Appendix  A,  accompanied  by  Plate  13,'  in 
which,  to  provide  for  bridge  of  different  widths, 
the  cost  of  one  pier  per  foot  of  clear  width  is 
used;  the  clear  width  for  highway  bridges  be- 
ing the  width  of  roadway  and  sidewalks,  and 
for  electric  railway  bridges,  14  and  26  feet  for 
single  and  double  track  bridges. 

The  vertical  column  at  the  left  hand  of  the 
diagram  (scale  of  square  roots)  gives  varying 
costs  per  foot  of  clear  width  for  one  pier,  in- 
cluding towers,   if  there  be  any. 

The  horizontal  line  at  the  bottom  gives  the 
length  of  the  crossings  between  centers  of  abut- 
ments (one  scale  for  highway  and  one  for 
electric  railway  bridges.) 

Having  made  an  estimate  of  the  cost  of  one 
pier  (see  Appendix  B)  of  the  required  dimen- 
sions as  per  the  specifications,  divide  it  by  the 
clear  width  of  the  proposed  bridge.  Then  fol- 
low the  horizontal  line  through  this  value  to 
the  vertical  line  through  the  length  of  the  cross- 
ing and  the  number  of  spans  given  for  that 
point  will  be  the  required  number  for  econ- 
omy. 

Example:  Crossing,  500  feet;  width  of  road- 
way, 20  feet  and  two  sidewalks,  each  5  feet. 

Should  one  pier  cost  $900  or  |30  per  foot  of 
width,  use  7  spans. 

Should  one  pier  cost  $1,800  or  ?G0  per  foot 
of  width,  use  5  spans. 

Should  one  pier  cost  $4,000  or  $133  per  foot 
of  width  use  3  spans. 

Of  course,  many  features  of  interest  in  Mr. 
CJooper's  specifications  have  not  been  given  in 
this  abstract. 


The  Use  of  Slag  in  Cement  Making. 

Kxtracts  from  advance  sheets  of  a  report   by   Edwin 

C.    Eckel  on  the    Utilization  of   Iron    and   Steel   Slags, 

In  "Mineral  Resources,  1901." 


In  the  Chicago  Drainage  Canal  Litigation  a 
motion  was  recently  filed  in  the  Supreme  Court 
of  the  United  States  to  discharge  the  case 
because  of  lack  of  action  by  the  prosecutor,  the 
State  of  Missouri,  an  entire  term  of  the  court 
having  elapsed  without  an  effort  by  the  com- 
plainant to  further  the  prosecution. 


Slag  cement,  properly  so  called,  is  the  product 
obtained  by  pulverizing,  without  calcination,  a 
mixture  of  granulated  basic  blast-furnace  slag 
and  slaked  lime.  This  product,  though  in  reality 
a  member  of  the  class  of  pozzuolanic  cements, 
is  usually  marketed  as  "Portland  cement,"  in 
spite  of  the  fact  that  it  differs  from  a  true  Port- 
land cement  in  method  of  manufacture,  ulti- 
mate and  rational  composition,  and  properties. 
Six  or  eight  plants  are  at  present  engaged  in 
the  manufacture  of  this  material  in  the  United 
States,  the  production  for  1901  being  272,689 
barrels.  The  writer  has  discussed  the  manu- 
facture of  slag  cement  in  detail  in  a  recent  pub- 
lication. A  brief  resum6  of  the  technology  of 
the  material  in  question  is  here  given. 

As  to  composition,  the  material  used  in  the 
manufacture  of  slag  cement  must  be  basic  blast- 
furnace slag.  Tetmajer  stated  that  the  ratio 
CaO/SiO^  should  never  be  less  than  unity,  and 
that  the  best  results  were  obtained  when  the 
ratio  AUOa/SiO:  gave  a  value  of  0.45  to  0.50. 
Prost  and  Mahon  later  obtained  good  results 
from  slags  in  which  the  alumina  was  much 
higher  than  indicated  by  Tetmajer's  ratio,  and 
analyses  of  slags  used  in  practice  are  shown  in 
the  following  table,  with  the  ratios  CaO/SiO^ 
and  AljO;,/SiOj  calculated  for  each  slag: 

Analyses  of  slags  in  actual  use. 

Middles-  Choindcz,  ~         Chl- 

Constltuent.  boro,  Eng-  Bllboa,  Switzer-  Saulnes,  cago, 

land.        Spain.         land.      France.        Hi. 

SIO2 31.50       32.90       20.24       31.50       32.20 

AlaOs 18.50        13.25        24.74        10.02        15. .'iO 

EeO     0.40         .0.49  0.02         

CaO    42.22       47.30       40.83       46.10       4.S.U 

.MgO     3.18  1.37  0.88        2.27 

CaS 3.42  0.59        

CaSOi 0.32        

S    . 2.21        

SOs    0.45        

t'aO/SlOz  ..  1.34  1.44  1.78  1.40  1.49 

AI2O3/SIO2  .  0.59  0.41  0.93  0.52  0.48 

Slags  allowed  to  cool  slowly  are  only  feebly 
hydraulic,  even  if  of  proper  chemical  composi- 
tion. When  used  in  the  manufacture  of  slag 
cement,  therefore,  the  slag  must  be  cooled  as 
suddenly  as  possible.  This  is  effected  by  bring- 
ing the  slag,  as  it  issues  from  the  furnace,  in 
contact  with  a  jet  or  stream  of  cold  water.  This 
sudden  cooling  "granulates"  the  slag,  i.  e.,  breaks 
it  up  into  porous  particles,  and  has  also  two 
important  chemical  effects.  One  is  that  tho 
slag,  if  of  suitable  chemical  composition,  is  ren- 
dered strongly  hydraulic;  the  other,  that  most 
of  the  sulphur  is  removed  in  the  form  of  hy- 
drogen disulphide.  After  granulation  the  slag 
is  dried,  usually  in  rotary  driers. 

The  lime  used  for  mixture  with  the  slag 
should  be  low  in  magnesia,  well  burned,  and 
carefully  slaked.  At  Chicago,  where  the  Whiting 
process  is  used,  a  small  perceiiiage  of  caustic 
soda  is  added  to  the  water  used  for  slaking,  the 
effect  being  to  accelerate  the  set  of  the  cement. 
After  slaking  and  drying,  the  lime  is  ready  for 
mixture  with  the  granulated  and  dried 
slag,  which  usually  has  received  a  pre- 
liminary reduction  in  a  crusher,  ball  mill, 
Kent  mill,  or  other  comparatively  coarse 
reducer.  The  proportions  used  will  vary  from 
20  to  40  parts  of  lime  for  100  parts  of  slag. 
The  mixture  and  final  reduction  is  usually  ac- 
complished, in  the  American  plants,  in  tube 
mills.  The  composition  of  a  number  of  Ameri- 
can and  European  slag  cements  is  shown  in  the 
following  table  of  analyses  collected  from  var- 
ious sources. 

The  composition  of  good  slag  cements  may 
vary  within  the  following  limits:  Silica,  22 
to  30  per  cent.;  alumina  and  iron,  11  to  16 
per  cent.;  lime,  49  to  52  per  cent;  magnesia, 
less  than  4  per  cent.;  sulphur,  less  than  1%  per 
cent.    It  will  be  noted  that  the  lime  content  is 


Analyses  ShoKiiiu  Vonipusition  of  Slay  Cements. 
Cholndez, 
Constituent.  Swltzer-  JHinjeux  .Saulnes,  thlc,  Ensley, 

land.     I'rauce.  France.  111.        Ala. 

SiOg 19.5       24.85  22.45  28.95       27.78 

AlaO,    17.5        12.10  13.95  11.40  1     n,,, 

I'eO 3.85  3.30  0.54  f    ^^-^^ 

CaO 54.0       49.20  51. 10  50.29       51.71 

MgO 1.75  1.35  2.90          1.39 

S 1.30  ....  1.37          1.31 

SOs    1.35  0.35          

Loss  on  igni- 
tion     ^.          5.65  7.50          3.39          

lower  and  the  alumina-iron  content  higher  than 
in  a  cement  of  the  Portland  type.  Slag  cements 
also  differ  from  Portland  cement  in  being  lower 
in  specific  gravity  and  lighter  in  color.  Nor- 
mally, they  are  slower  setting  than  Portland 
cement,  though  this  defect  can  be  overcome  by 
treatment  during  manufacture.  They  are  de- 
ficient in  resistance  to  mechanical  wear,  and 
do  not  set  satisfactorily  in  dry  situations.  For 
use  under  water  or  in  permanently  damp 
ground,  however,  they  would  seem  to  be  of 
service. 

True  Portland  cements,  which  must  be  sharp- 
ly distinguished  from  the  slag  (pozzuolanic) 
cements  discussed  in  the  preceding  section  of 
this  paper,  can  be  made  from  mixtures  of  which 
one  element  is  blast-furnace  slag.  In  this  case 
the  slag  is  ground,  intimately  mixed  with  pow- 
dered limestone,  and  the  mixture  calcined  and 
reground.  Two  plants  are  engaged  in  the  man- 
ufacture of  Portland  cement  from  slag  and 
limestone  in  the  United  States.  An  analysis 
of  the  "Universal"  brand  of  the  Illinois  Steel 
Company,  a  Portland  cement  made  from  these 
materials,  is  as  follows:  SiO,,  23.62  per  cent; 
ALOj,  8.21  per  cent.;  FeA,  2.71  per  cent.; 
CaO,  61.92  per  cent.;  MgO,  1.78  per  cent; 
SO,,  1.32  per  cent;  S,  none;  loss  on  ignition, 
0.52  per  cent. 

Cecil  von  Schwarz,  in  a  paper  read  before  the 
Iron  and  Steel  Institute  of  Great  Britain,  has 
described  in  detail  German  and  Belgian  prac- 
tice in  the  manufacture  of  Portland  cement 
from  blast-furnace  slag.  (See  The  Engineering 
Record  of  June  2,  1900.)  The  slag  is  granti- 
lated  in  order  to  remove  sulphur  and  to  reduce 
the  cost  of  crushing.  The  granulated  slag  is 
dried  and  mixed  with  about  an  equal  amount 
of  limestone.  To  the  mixture  is  added  about 
3V6  per  cent,  of  powdered  slaked  lime,  and  their 
intimate  mixing  and  reduction  are  accomplished 
in  ball  mills  and  tube  mills.  About  8  per  cent, 
of  water  is  added,  and  tlie  slurry  is  then  made 
into  bricks,  which  are  dried  before  charging 
into  the  kiln.  A  ring  kiln  is  used,  with  coke 
as  fuel.  The  clinker  is  moistened,  stored  for 
six  weeks,  and  reduced  in  ball  and  tube  mills. 
Analyses  of  the  limestone,  slag,  and  finished 
cement  follow: 

Constituent.  Limestone.     Slag.      Cement. 

SIO2 1.6  30     -3.J          23,70 

AI0O3 1.0  10     -14            6.14 

FejOs ...  1.80 

FeO 0.2-1.2 

MnO   3-4  

CaCOj   97.0         

CaO    40    -49         59.08 

MgO   0.5  0.5-3.5         1.40 

SO3 0.06  0.2-  0.6        1.30 

Loss  on  ignition 5.70 

In  England  blast-furnace  slag  has  been  some- 
what largely  employed  as  an  adulterant  of  Port- 
land cement,  its  color  aiding  this  practice.  As 
commonly  carried  on,  the  practice  has  nothing 
to  recommend  it.  It  should  be  noted,  however, 
that  the  addition  to  a  Portland  cement  of  a  cer- 
tain amount  of  finely  ground  slag  of  proper 
composition  should,  theoretically,  increase  the 
structural  value  of  the  product.  A  "sand  ce- 
ment" made  by  using  slag  instead  of  sand  might 
be  made  a  technical  and  commercial  success, 
the  office  of  the  siliceous  slag  being  to  combine 
with  the  lime  set  free  during  the  setting  of  a 
Portland  cement. 


Sleeping  cars  are  to  be  put  on  the  173-mile 
Cleveland-Detroit  electric  railway. 


Nov.  I,  1902. 

A  Protracted  Job  of  Underpinning. 


The  five  story  and  basement  brick  build- 
ing at  No.  51  Exchange  Place,  New  York  is 
adjacent  to  the  west  side  of  the  lot  on  which  a 
tall  steel  cage  building  for  the  Bank  of  the 
State  of  New  York  is  being  constructed,  as 
described  in  The  Engineering  Record  of  Sep- 
tember 13.  The  new  foundation  piers  have 
rectangular  pneumatic  caissons  sunk  close  to 
the  lot  lines,  and,  as  the  soil  is  a  very  fine 
sand  which  will  flow  through  extremely  small 
openings,  the  excavations  endangered  the 
foundations  of  the  old  buildings  on  both  sides 
of  the  bank  lot.  Those  on  the  east  side  were 
underpinned  as  described  in  an  article  entitled 
Complicated  Underpinning  in  The  Engineering 
Record  of  September  27. 

The  east  wall  of  the  building  at  No.  51  is 
about  70  feet  high  and  100  feet  long  and  has 
an  estimated  weight,  with  its  floor  load,  of 
about  16,000  pounds  per  linear  foot  on  the  2x4- 
foot  concrete  footing,  which  was  built  in  a 
trench  excavated  only  about  6  feet  below  the 
curb.  This  wall  required  support  under  its 
whole  length,  which  might  have  been  posi- 
tively and  permanently  afforded  by  carrying  its 
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changes  in  the  plan  occasioned  further  compli- 
cations in  the  process,  resulting  in  a  very  long 
and  elaborate  series  of  operations  which  have 
been  conducted  with  great  skill  and  care  and 
have  surmounted  difl[icultles  of  an  unusual  and 
serious  character. 

Both  faces  of  the  wall  were  accessible,  but 
only  a  very  narrow  working  space  was  avail- 
able on  the  inside,  and  on  the  outside  most  of 
the  ground  had  to  be  left  unobstructed  for  the 
sinking  of  the  8xl5-foot  caissons  about  6  feet 
apart  and  only  2  or  3  inches  from  the  face  of 
the  wall.  Supports  had  to  be  provided  on 
both  sides  of  the  wall  and  as  these  had  to 
come  between  the  caissons  they  were  about  20 
feet  apart  in  the  direction  of  the  wall,  and  as 
they  had  to  extend  beyond  the  row  of  caissons 
they  reached  at  least  10  feet  from  the  outer 
face  of  the  wall.  This  necessitated  the  use  of 
groups  of  long  steel  needle  girders  about  20 
feet  apart  on  centers,  each  group  supporting  a 
load  of  about  320,000  pounds. 

Inside  building  No.  51  operations  were  re- 
stricted to  the  basement  hallway  so  that  the 
girders  could  not  project  more  than  5  to  7  feet 
through  the  wall,  while  on  the  outside  they 
were    obliged    to    extend    through   the   row   of 
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foundations  down  to  the  solid  rock  in  the  first 
place,  an  operation  which  could  have  been  ad- 
vantageously done  by  sinking  cylindrical  piers 
to  bed  rock,  under  its  center  line.  This  was 
first  done  at  the  Stokes  building.  New  York,  as 
described  in  The  Engineering  Record  of  Aug- 
ust 8,  1896,  and  has  since  been  done  in  many 
similar  eases  in  New  York,  where  old  founda- 
tions were  extended  to  a  considerable  depth. 
It  was,  however,  decided  to  extend  the  founda- 
tions only  to  about  the  bottom  of  the  excava- 
tion for  the  bank  building,  and  to  seat  the 
footings  on  the  sand  and  earth  at  that  level. 

As  the  sinking  of  the  caissons  so  close  to 
the  lot  line  was  considered  sure  to  cause  some 
disturbance  in  the  fine  wet  sand,  it  was  deter- 
mined in  advance  not  to  build  the  new  footings 
until  after  the  caissons  were  sunk;  and  there- 
fore provisions  were  made  to  support  the  wall 
so  as  to  prevent  its  settlement  from  flow  of 
sand  while  the  excavation  was  in  progress  and 
to  build  the  new  footings  after  the  caisson 
work  was  completed.  This  system  corre- 
sponded with  the  one  used  for  the  building  on 
the  east  side  of  the  bank,  but  the  conditions 
were  somewhat  different  and  caused  the  de- 
tails of  the  work  to  be  modified.     Subsequent 


caissons  and  be  supported  beyond  them.  This 
arrangement  gave  very  long  span  girders  with 
the  loads  concentrated  close  to  one  end.  The 
moments  being  inversely  proportioned  to  the 
lever  arms  gave  reactions  of  about  80,000 
pounds  at  the  end  of  the  girder  in  the  bank  lot 
and  240,000  pounds  at  the  end  in  the  cellar. 
The  long  ends  of  the  girders  were  supported 
in  the  usual  way  on  timber  cribbing  which  suffi- 
ciently distributed  their  loads  on  the  bottom 
of  the  partly  excavated  pit.  The  short  ends 
could  not  be  safely  supported  on  the  cellar 
floor  so  close  to  the  edge  of  the  excavation 
and  it  was  considered  necessary  to  carry  them 
on  piers  sunk  to  rock.  The  needle  girders 
carried  longitudinal  girders  from  which  the 
wall  was  jacked  up  to  allow  the  old  footings  to 
be  removed,  compensation  to  be  made  for  the 
settlement  of  the  soil,  and  the  new  footings  to 
be  built  and  loaded.  The  weight  of  the  whole 
wall  was  transferred  from  the  old  foundations 
to  the  temporary  needle  girders  in  successive 
sections  of  about  30  feet,  as  indicated  in  the 
plan  of  the  first  and  second  sections  at  the 
street  corner  of  the  building. 

The  first  work  was  to  provide  for  the  sup- 
port of  the  ends  of  the  needle  girders  in  the 
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cellar  of  No.  51.  This  was  done,  as  shown  in 
the  sketch  of  the  first  operation,  by  sinking  16- 
inch  steel  pipes  through  the  cellar  floor  to 
hard  pan,  a  distance  of  about  40  feet.  The 
pipes  were  received  in  short  sections  and 
forced  down  by  jacking  them  against  a  heavy 
cast-iron  reaction  plate  from  which  was  sus- 
pended a  loading  platform.  As  the  pipes  de- 
scended additional  sections  were  screwed  on 
top  and  the  core  inside  was  removed  by  scour- 
ing out  the  earth  and  sand  with  an  hydraulic 
jet  through  a  nozzle  on  the  lower  end  of  a  small 
steel  pipe  Inserted  through  the  upper  end  of 
the  16-inch  pipe  and  worked  around  by  hand  in 
the  interior.  The  loosened  material  was 
brought  up  and  carried  away  by  the  overflow 
water  or  was  removed  finally  if  necessary  by  a 
sand  pump,  and  then  the  cylinder  was  filled 
with  concrete  and  capped  with  a  thick  hori- 
zontal cast-iron  plate  at  cellar  floor  level. 

The  loading  platform  consisted  of  two  pairs 
of  long  15-inch  I-beams  supported  at  both  ends 
on  timber  cross  pieces  on  the  cellar  fioor.  The 
beams  were  close  together  In  each  pair  and 
the  pairs  were  about  2  feet  apart.  Forty  tons 
of  pig  iron  was  piled  across  each  end  of  the 
platform  and  between  the  piles  the  pipe  sec- 
tions were  set  vertically  through  the  middle 
of  the  platform.  On  each  side  of  the  pipe  cylin- 
der a  horizontal  transverse  pin  was  arranged 
to  take  bearing  on  the  under  sides  of  the  beam 
flanges  and  engage  the  loop  eye  of  a  li/4-inch 
vertical  suspension  rod  about  9  feet  long  with  a 
threaded  upper  end  which  projected  through  a 
hole  in  one  corner  of  a  cast-iron  cap  plate 
about  28  inches  square  and  3  inches  thick.  On 
each  rod  there  was  a  nut  screwed  up  tight 
against  the  plate  on  both  the  upper  and  under 
side,  thus  holding  it  in  position  against  a  ver- 
tical force  in  either  direction.  When  a  jack 
was  inserted  and  operated  between  the  top  of 
the  cylinder  and  the  cap  it  developed  reaction 
in  the  vertical  rods,  by  which,  at  the  limit,  the 
whole  load  was  lifted  from  the  floor  and  sus- 
pended from  the  top  of  the  cylinder,  sufficing 
with  the  scouring  from  the  60-pound  jet  and 
%-inch  nozzle  to  gradually  sink  it  until  an- 
other section  could  be  added,  and  so  on.  In 
each  cylinder  the  flrst  section  of  pipe  was  10 
feet  long  and  was  started  in  a  hole  cut  through 
the  concrete  floor  and  dug  as  deep  as  possible 
in  the  open;  the  remaining  sections  had  uni- 
form lengths  of  5%  feet  and  all  were  %-inch 
thick. 

At  the  commencement  of  the  work  the  pipe 
.sections  were  coupled  together  with  outside 
screwed  sleeves  6  inches  long.  These  were 
found  to  offer  a  great  resistance  to  sinking  and 
in  one  case  where  they  were  used  it  took  eight 
men  12  days  to  sink  the  cylinder  12  feet.  To 
diminish  the  resistance  the  edges  of  the  sleeve 
were  beveled,  as  shown  in  the  sectional  view, 
and  thin  wooden  lagging  of  exactly  the  same 
thickness  as  the  sleeve  was  carefully  fitted 
under  its  edges  and  around  the  pipe  and  se- 
cured with  thin  sheet  metal  bands.  This  re- 
duced the  friction  but  it  cost  |5  a  length  and 
caused  considerable  delay  in  fitting  it  on  after 
the  pipe  sections  were  coupled  up.  Finally 
inside  sleeves  were  substituted  for  the  outside 
ones,  and,  the  ends  of  the  pipe  sections  being 
fitted  to  make  accurate  butt  joints,  a  smooth 
continuous  exterior  surface  was  secured  which 
offered  much  less  resistance  to  sinking.  At 
flrst  the  cylinder  was  driven  by  a  screw  jack; 
but  when  this  was  replaced  by  an  eighty-ton 
hydraulic  jack,  two  men  were  able  to  sink  it 
twice  as  fast  as  eight  had  done  with  the 
screw.  A  line  of  eight  cylinders  was  sunk 
about  16  feet  apart  and  3  feet  from  the  wall 
which  was  to  be  underpinned.  They  were 
filled  with  concrete  and  capped  with  thick  iron 
plates  on  which  were  seated  three  longitudinal 
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lines  of  15-inch  I-beams  to  receive  the  inner 
ends  of .  the  transverse  needle  girders,  which 
were  inserted  through  the  wall  in  holes  made 
just  alKJve  the  footing. 

A  horizontal  row  of  holes  about  14  inches 
square  and  3  feet  apart  was  made  4  feet  above 
the  tops  of  the  needle  girders  and  short  12x12- 
inch  needle  beams  were  inserted  in  them  and 
supported  at  both  ends  on  jack  screws  on  longi- 
tudinal temporary  stringers  close  to  the  faces 
of  the  wall  which  were  carried  by  the  needle 
girders  and  on  temporary  Intermediate  block- 
ing as  shown  at  the  left  of  the  plan  and  in  the 
sketch  of  the  second  operation.  The  jacks 
were  operated  to  lift  the  wall  about  %  inch  as 
noted  by  a  level  set  up  in  the  street  and  read- 
ing on  marks  made  on  the  face  of  the  wall  and 
on  a  permanent  bench  mark  established  across 
the  street.  All  the  old  masonry  below  the 
needle  beams  was  removed  and  a  pair  of  24- 
inch  100-pound  I-beams  resting  on  the  needle 
girders  were  inserted  in  the  plane  of  the  wall 
between  the  jackscrews.  Single  20-ton  jack- 
screws  were  placed  In  engagement  between  the 
top. of  the  I-beams  and  the  bottom  of  the  brick- 
work, between  the  needle  beams,  as  shown  in 
this  sketch  of  the  third  operation  and  were 
turned  up  to  release  the  needle  beams.  As  the 
latter  were  removed  their  places  were  filled 
by  pairs  of  5-ton  jackscrews  between  the  20- 
ton  screws  and  the  whole  weight  of  the  wall 
was  thus  transferred  to  the  pair  of  24-inch  gir- 
ders in  its  plane  which  acted  as  like  a  lintel 
and  transferred  an  estimated  load  of  nearly 
500,000  pounds  to  the  needle  girders,  which 
in  turn  carried  it  to  their  four  points  of 
support  close  inside  the  wall  and  a  consider- 
able distance  outside  of  it. 

Another  set  of  holes  for  needle  girders  and 
needle  beams  was  pierced  in  the  adjacent  sec- 
tion of  the  wall  and  it  was  supported  in  the 
same  manner  and  the  process  was  repeated  un- 
til the  whole  of  the  wall  was  carried  on  jack- 
screws  in  its  plane  or  under  the  ends  of  short 
needle  beams.  The  24-lnch  girders  were  set 
alongside  the  wall  before  the  needle  beams 
were  put  in  service,  and  when  24-inch  I-beams 
were  not  available,  two  12-lnch  I-beams, 
one  on  top  of  the  other,  were  substi- 
tuted. The  first  group  of  needle  girders 
had  to  be  placed  about  10  feet  from  the  front 
of  the  building  so  as  to  come  between  the 
adjacent  caissons,  and  this  left  a  portion  of 
the  wall  near  the  corner  which  was  supported 
on  the  cantilever  ends  of  the  24-inch  longi- 
tudinal girders  projecting  8  feet  beyond  the 
center  of  support  on  the  needle  girders. 

The  first  floor  and  basement  doors  in  the 
street  front  extend  to  the  side  wall  and  very 
much  weaken  its  bond  with  the  front  wall. 
Cast  iron  columns  are  built  into  the  brickwork 
on  both  sides  of  the  doors,  and  these  were 
reinforced  by  cover  plates  bolted  on  over  their 
lower  splices  and  by  a  transverse  horizontal 
brace  across  the  feet  of  the  columns,  which 
held  them  rigidly  when  they  were  lifted  from 
their  bases  and  the  latter  were  temporarily 
removed  so  that  the  lower  parts  of  the  columns 
were  suspended.  The  front  wall  at  the  corner 
was  supported  on  a  vertical  shore  engaging 
the  lintel  over  the  first  story  door  and  bearing 
on  two  jackscrews  seated  in  about  the  middle 
of  a  pair  of  long  15-lnch  I-beams  which  were 
carried  at  one  end  on  the  needle  girders  and 
at  the  other  end  on  blocking  on  the  sidewalk. 
The  front  of  the  wall  was  braced  by  inclined 
shores,  reaching  up  to  the  second  story  and 
having  their  feet  set  on  jackscrews  chained  to 
the  needle  girders. 

Greased  vertical  planks  were  fastened  to  the 
face  of  the  wall  and  served  as  guide  strips,  in 
contact  with  which  the  caissons  were  sunk  be- 
tween   the   needle   girders,   as    shown   in    the 


sketch  of  the  third  operation.  After  the  cais- 
sons were  sunk  the  needle  beams  and  tem.- 
porary  stringers  were  replaced  as  in  the  sec- 
ond operation,  and  the  load  of  the  wall  was 
transferred  to  t^em  and  the  24-inch  wall  gird- 
ers were  released  and  removed  to  allow  the 
new  footing  to  be  built  up  close  to  the  under 
side  of  the  old  wall  at  the  level  of  the  needle 


original  caissons,  form   a  continuous   wall  en- 
closing the  side  of  the  bank  lot. 

As  these  caissons  occupy  the  space  in  which 
the  needle  girders  were  originally  set  the  lat- 
ter had  to  be  removed  after  each  of  the  tem- 
porary longitudinal  stringers  which  they  car- 
ried had  been  replaced  by  a  pair  of  14xl4-inch 
timbers,  one  on  top  of  the  other,  set  close  to 
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beams.  It  was  found  when  excavation  was 
commenced  in  the  bank  lot,  inside  the  row 
of  wall  caissons,  that  the  fine  sand  fiowed  in 
rapidly  from  the  site  of  the  adjacent  building 
through  the  spaces  between  the  caissons.  It 
was  therefore  determined  to  close  the  spaces 
by    intermediate    caissons,    which,    with    the 


them  outside,  and  supported  on  pairs  of  14x14- 
inch  horizontal  transverse  needle  girders  close 
together  side  by  side.  These  are  12  or  14 
feet  long,  from  8  to  12  feet  apart  on  centers, 
and  are  supported  inside  the  building  on  the 
pipe  cylinders,  and  outside  on  pairs  of  vertical 
14xl4-inch   posts   set  on   the   concrete  in  the 
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caissons.  The  temporary  stringers  are  about 
7  feet  apart  on  centers  and  carry  lines  of  20- 
ton  jackscrews  from  2%  to  3^4  feet  apart  which 
support  the  ends  of  14xl4-inch  10-foot  needle 
beams. 

Between  the  rows  of  jackscrews  pairs  of 
longitudinal  14xl4-inch  timbers  about  10  feet 
long  were  set  side  by  side  in  the  plane  of  the 
wall,  so  as  to  span  the  spaces  originally  left 
between  the  caissons  where  the  steel  needle 
girders  had  been  and  the  jackscrews  were  set 
on  them  to  receive  the  weight  of  the  wall 
directly.  The  adjacent  needle  beams  were  thus 
released  and  removed  and  the  temporary 
stringers  were  cut  out  between  the  caissons, 
leaving  clear  spaces  to  sink  the  intermediate 
small  caissons.  After  these  are  completed  the 
center  lines  of  jackscrews  and  timbers  oppo- 
site them  will  be  replaced  by  the  needle  beams 
and  outside  stringers,  the  new  foundations  will 
be  built  with  their  footings  carried  down  to  a 
total  depth  of  24  feet  below  the  curb,  equal  to 
the  greatest  depth  of  the  bank  excavation,  the 
wall  will  be  built  up  close  to  the  lower  part 
of  the  old  wall  and  the  weight  of  the  latter 
•  will  be  transferred  to  it  by  a  center  line  of 
jackscrews  engaging  old  and  new  brickwork, 
the  needle  beams  will  be  withdrawn  and  the 
jackscrews  operated  to  lift  the  building  as 
fast  as  the  pressure  causes  the  new  footings  to 
settle.  When  the  settlement  entirely  ceases 
the  brickwork  will  be  completed  and  wedges 
driven  and  grouted  between  the  old  and  new 
parts  and  the  jackscrews  gradually  removed  as 
the  spaces  are  bricked  up. 

When  completed  the  work  will  have  been 
accomplished  in  eight  operations:  First,  sink- 
ing the  pipe  cylinders;  second,  carrying  the 
wall  on  needle  beams;  third,  shifting  the  wall 
to  center  line  of  jacks  and  24-inch  girders; 
fourth,  transferring  the  wall  to  longer,  new 
needle  beams;  fifth,  transferring  portions  of 
Ihe  wall  to  center  lines  of  jackscrews  and 
longitudinal  girders  opposite  the  interme- 
diate caissons;  sixth,  building  new  footings: 
seventh,  transferrfng  the  weight  of  the  wall 
to  the  new  loo.ings  and  releasing  and  remov- 
ing the  needle  beams;  eighth,  closing  the  joint 
between  old  and  new  brickwork  and  removing 
the  jackscrews.  This  complex  and  protracted 
series  of  operations  involved  lifting  six  times 
a  wall  about  100  feet  long  and  70  feet  high, 
weighing  1,600,000  pounds,  which  had  to  be 
supported  at  the  extremities  of  long  beams 
while  every  inch  of  the  face  was  left  free  and 
clear  for  deep  excavations  alongside,  and  had 
to  be  preserved  from  distortion,  cracking  and 
other  injury.  The  interior  of  the  building  had 
to  be  unobstructed  and  any  interruption  of  ten- 
ants or  business  avoided,  and  finally  the  wall 
had  to  be  constantly  watched  and  adjusted  to 
compensate  for  the  continual  undermining  of 
the  fine  sand  under  its  foundation.  This  in- 
volved vigilance  for  many  weeks,  and  a  system 
of  periodical  measurements  and  records,  to- 
gether with  frequent  lifting  of  portions  of  the 
wall  to  maintain  its  position.  For  some  time 
the  jackscrews  had  to  be  turned  up  daily  and 
their  total  extension  amounted  to  about  2V4 
inches,  thus  indicating  the  amount  which  the 
wall  really  settled  and  was  lifted.  The  suc- 
cessful accomplishment  of  this  complicated 
and  prolonged  series  of  delicate  and  dan- 
gerous operations,  which  were  of  an  un- 
usual nature  and  involved  such  critical  con- 
ditions and  heavy  loads,  reflects  great  credit 
on  the  courage,  skill  and  ability  with  which 
they  were  conducted.  The  work  was  executed 
by  the  George  A.  Fuller  Company,  general 
contractors  for  the  Bank  of  the  State  of  New 
York,  and  was  in  charge  of  Mr.  A.  E.  Riendau, 
who  planned  and  supervised  the  method  and 
details. 


The  pipe  cylinders  In  the  cellar  of  No.  51 
Exchange  Place  were  sunk  under  the  direction 
of  Mr.  C.  C.  Lovejoy,  who  accomplished  the 
work  in  the  very  narrow  space  available  with- 
out obstructing  any  other  part  of  the  building 
or  interfering  with  the  tenants.  If  the  same 
cylinders  had  been  sunk  under  the  center 
line  of  the  wall  so  as  to  serve  for  the 
underpinning  and  carry  the  weight  directly  to 
bed  rock  once  for  all,  as  has  been  Illustrated 
in  The  Engineering  Record  in  descriptions 
of  the  Empire,  GlUender,  Corn  Exchange,  Stock 
Exchange,  Queen's  buildings  and  others  of  sim- 
ilar character  which  have  been  built  in  New 
York  under  conditions  similar  to  those  at  the 
Bank  of  the  State  of  New  York,  the  work  would 
have  been  greatly  simplified  and  shortened  and 
its  cost  diminished.  Instead  of  the  eight  oper- 
ations described  only  two  would  have  been  re- 
quired— sinking  the  cylinders  and  transferring 
the  weight  of  the  wall  to  permanent  bearing 
on  them.  The  cylinders  would  have  been  sunk 
much  more  rapidly  and  less  expensively  by 
jacking  them  down  from  the  under  side  of  the 
wall   itself,   and   thus   avoiding   the   labor   and 


The   Erection   of   the   Pennsylvania   R.   R.  Train 
Shed,  Pittsburg. 


The  new  Pennsylvania  Railroad  train  shed  at 
Pittsburg  is  a  260x555-foot  building  110  feet  in 
extreme  height,  which  was  described  in  The  En- 
gineering Record  of  August  23.  The  walls  and 
roof  have  a  steel  framework  with  twelve  pairs 
of  three-hinge  arch  trusses  of  255-foot  span  on 
centers  of  end  pins.  The  pairs  of  trusses  are 
49%  feet  apart  on  centers  and  the  trusses  are 
9  feet  apart  in  the  pairs,  the  two  trusses  of  each 
pair  being  transversely  braced  together  to  form 
a  single  rib  with  considerable  independent  lat- 
eral stiffness,  and  the  ribs  being  braced  together 
with  longitudinal  struts  and  diagonals.  The 
trusses  have  vertical  end  posts  about  37  feet 
high  from  the  top  of  the  pier  to  the  hip;  be- 
tween the  hips  the  top  chord  is  uniformly 
curved  and  the  bottom  chord  is  correspondingly 
curved,  but  to  a  smaller  radius  so  as  to  increase 
the  depth  from  about  7  feet  at  the  crown  to 
about  161^  feet  at  the  hips.  The  trusses  are 
built  in  symmetrical  halves  connected  by  a  5- 
inch  pin  at  the  crown  and  bearing  on  5%-inch 


EitECTi.Nci  -Viicu  Trusses  of  PrrrsuLRO  Tk.^ix    Siikd    with   Tu.weli.nu    F.vlsework. 


delay  of  the  less  efllcient  artificial  reaction 
which  was  secured  by  the  suspended  reaction 
platform.  No  transfers  of  loading  would  have 
been  required,  and  no  settlement  would  have 
occurred.  The  support  of  the  wall  would  never 
have  been  diminished  nor  the  loads  on  the  soil 
increased.  There  would  have  been  no  obstruc- 
tions necessary  on  either  side  of  the  wall,  and 
no  restrictions  to  the  excavation  or  caisson 
sinking.  The  foundations  would  have  been  per- 
manently established  on  solid  rock  without  un- 
necessary work,  and  the  cylinders  would  be  in 
permanent  service  instead  of  being  abandoned 
in  the  cellar.  The  cost  of  labor  and  materials 
for  the  entire  work  would  probably  have  been 
less  than  for  the  first  operation  described 
above. 


Losses  by  Forest  Fires  in  the  United  States 
are  very  great,  according  to  a  bulletin  issued 
by  the  Bureau  of  Forestry  at  Washington.  In 
an  average  year  60  persons  perish,  $25,000,000 
of  real  property  is  destroyed,  10,724,000  acres 
of  timber  land  burned  over,  and  young  growth 
estimated  at  $75,000,000  killed. 


end  pins  through  pedestals  like  bridge  shoes 
which  rest  at  one  end  on  expansion  rollers,  and 
at  the  other  end  on  fixed  bed  plates. 

The  train  shed  occupies  nearly  the  same  posi- 
tion as  the  old  train  shed  and  the  difficulties  of 
erection  were  considerably  increased  by  the 
necessity  of  maintaining  uninterrupted  service 
for  261  regular  passenger  trains  and  transport- 
ing 100,000  passengers  daily  at  the  same  time 
that  the  shed  site  was  raised  several  feet  to  the 
new  grade  and  the  old  depot  building  was  re- 
moved and  a  temporary  one  constructed.  The 
construction  of  the  new  137x225-foot  head  house, 
fourteen  stories  high,  was  not  exactly  a  part  of 
the  train  shed  erection,  but  was  so  nearly  asso- 
ciated with  it  that  it  may  be  considered  as  in- 
fluencing that  problem. 

The  west  end  of  the  old  train  shed  was  first 
removed  -and  an  89x200-foot  temporary  wooden 
house  was  built  on  its  site  and  equipped  with 
offices,  waiting  rooms,  restaurant,  kitchen,  etc., 
to  accommodate  the  passengers  while  the  new 
structures  were  being  built.  The  pipes  in  the 
building  were  connected  to  the  city  water  main 
and  sewer  by  double  swinging  folding  arms  con- 
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nected  with  four  elbows  so  that  they  opened  and 
closed  without  springing  and  allowed  the  build- 
ing to  be  raised  as  the  ground  underneath  was 
filled  in  to  the  higher  new  grades.  The  walls 
of  the  old  depot  were  braced  by  6x4-inch  longi- 
tudinal and  transverse  horizontal  timbers  at 
the  second  story  level  and  a  track  being  laid 
through  the  center  of  the  building  the  materials 
were  carried  off  on  it  as  fast  as  torn  down. 
After  it  was  completely  removed  the  foundation 
excavations  were  made  in  sheeted  pits  and  cir- 
cular concrete  piers  with  conical,  extended  foot- 
ings were  built  in  them.  The  piers  rested  with 
a  pressure  of  4  tons  per  square  foot  on  a  gravel 
bed  50  feet  thick,  and  were  capped  with  cast 
iron  pedestals  which  transmitted  a  pressure  of 
20  tons  per  square  foot  to  the  concrete. 

Under  and  around  the  train  shed  the  grade 
was  raised  as  much  as  13  feet  in  places  over 
an  area  of  about  10  acres  by  filling  in  about 
100,000  cubic  yards  of  slate,  clay  and  rock  ex- 
cavated from  a  cut  in  the  hillside  which  later 
accommodated  several  new  tracks.  The  grad- 
ing was  done  while  about  350  regular  trains  a 
day  passed  over  the  twenty  tracks,  and  no  ob- 
struction or  delay  to  traffic  was  occasioned  by 
it.  The  tracks  were  quickly  jacked  up  about  a 
foot  at  once,  singly,  at  times  when  the  trains 
were  least  frequent.  They  were  temporarily 
supported  on  stones  while  a  dirt  car  was  run 
alongside  and  ballast  tamped  under  to  the  re- 
quired height 

The  head  house  was  designed  and  erected 
very  much  like  a  steel  cage  oflBce  building  and 
after  its  erection  and  the  completion  of  the 
grading  the  erection  of  the  train  shed  was  ac- 
complished without  interrupting  the  numerous 
trains  constantly  passing  over  the  tracks  below 
which  were  parallel  to  its  axis  and  covered  its 
site.  The  tracks  were  mostly  as  close  as  possi- 
ble together,  in  pairs  with  spaces  for  narrow 
passenger  platforms  between  the  pairs.  The 
platforms  were  covered  with  temporary  low 
wooden  roofs  and  very  little  space  was  left  for 
the  falsework  or  for  handling  materials  at 
ground  level. 

The  erection  of  the  train  shed  was  substan- 
tially the  erection  of  twelve  double  bents  of  roof 
trusses  of  about  255  feet  span  and  87  feet  clear 
height,  and  was  accomplished  from  a  movable 
falsework  with  derricks  fixed  on  it,  which  trav- 
eled the  entire  length  of  the  building.  The 
falsework  was  about  230  feet  long,  extending 
across  all  but  the  two  outside  tracks  in  the 
shed  (on  which  two  it  was  supported)  and  was 
about  14  feet  wide,  in  the  direction  of  the  longi- 
tudinal axis  of  the  shed,  and  about  82  feet  high 
above  the  rail  base  in  the  center.  It  consisted 
of  a  working  platform  having  four  inclined 
planes  supported  just  below  the  lower  chords  of 
the  arch  trusses  by  six  vertical  bents  transverse 
to  its  length  and  parallel  to  the  longitudinal 
axis  of  the  train  shed.  Each  bent  was  made 
with  two  12xl2-lnch  vertical  posts  braced  to- 
gether with  caps,  sills,  intermediate  horizontal 
struts  and  6xl2-inch  X-braces  in  the  panels  be- 
tween the  horizontal  members.  The  bents  were 
braced  together  by  the  working  platform  and 
by  horizontal  and  inclined  timbers  parallel  to 
the  planes  of  the  roof  trusses. 

Each  bent  was  set.  on  double  flanged  wheels 
arranged  tandem  and  with  the  exception  of  the 
outside  bents  ran  on  rails  spiked  to  8xl4-inch 
stringers  laid  on  line  of  platforms  so  as  not  to 
interfere  with  the  use  of  the  tracks.  The  false- 
work thus  formed  a  single  stable  structure  which 
spanned  nearly  the  full  width  of  the  train  shed 
and  moved  under  the  completed  roof  trusses 
from  one  end  of  it  to  the  other.  The  middle 
two  trestle  bents,  about  10  feet  apart,  were  con- 
nected at  the  top  by  a  horizontal  section  of  the 
working  platform,  and  were  braced  together 
with    four    panels    of    longitudinal    horizontal 


struts  and  vertical  X-braces  to  form  a  tower. 
The  sills  were  extended  about  40  feet  beyond 
the  face  of  this  tower,  on  the  advancing  side,  to 
engage  with  four  more  12xl2-inch  vertical  posts 
in  the  planes  of  the  trestle  bents.  These  posts 
were  also  transversely  and  longitudinally  braced 
by  horizontal  struts  and  X-braces  and  formed 
an  independent  tower  with  its  top  extending 
above  the  top  of  the  other  tower  to  the  level  of 
the  upper  chord  of  the  arch  truss  and  support- 
ing, at  the  outer  face,  the  foot  of  one  stiff-leg  of 
a  derrick  with  a  45-foot  mast  and  a  10-ton,  75- 
foot  boom.  This  tower  was  thoroughly  braced 
to  the  main  falsework  and  formed  a  buttress 
greatly  increasing  its  moment  of  stability  and 
adding  to  its  resistance  to  any  forces  which 
might  tend  to  overturn  it  when  being  advanced 
on  its  narrow  base. 

The  lowest  transverse  struts,  parallel  to  the 
planes  of  the  arch  roof  trusses,  were  about 
12  feet  above  the  tracks  so  as  to  clear  the 
passenger  platforms  and  shelters  and  allow  pas- 
sengers to  pass  freely  through  the  bases  of  the 
towers  to  arriving  and  departing  trains.  The 
falsework  trestle  bents  next  to  the  center  tower 
on  each  side  were  about  60  feet  away  from  it 
and  were  connected  to  it  by  12xl5-lnch  hori- 
zontal struts  attached  to  their  vertical  posts  at 
about  the  middle  points.  These  struts  were 
supported  near  their  centers  by  long  lOxlO-inch 
kneebraces  reaching  nearly  to  the  feet  of  the 
vertical  posts  but  clearing  all  trains  on  the  in- 
termediate tracks.  Similar  kneebraces  from 
the  ends  of  these  struts  supported  the  centers  of 
the  inclined  girder-struts  which  connected  the 
tops  of  the  trestle  bents  and  carried  the  work- 
ing platforms. 

Two  more  12xl2-inch  vertical  posts  about  85 
feet  high  and  40  feet  apart  were  braced  together 
in  the  plane  of  each  of  these  two  trestle  bents 
and  fastened  and  braced  securely  to  the  false- 
work. The  top  of  the  outside  post  in  each  case 
was  at  the  level  of  the  adjacent  top  chord  of 
the  roof  truss  and  supported,  at  the  outer  end, 
the  foot  of  one  stiff  leg  of,  a  boom  derrick. 
These  derricks  were  similar  to  the  one  in  the 
center  of  the  falsework,  and  like  it  had  one  leg 
in  the  plane  of  the  front  face  of  the  falsework 
and  secured  to  it.  The  remaining  two  trestle 
bents,  at  the  ends  of  the  falsework,  were  about 
12  feet  high  and  were  not  braced  in  the  planes 
of  the  arch  trusses.  Their  tops  were  braced  by 
struts  running  to  the  middles  of  the  adjacent 
bents  and  carrying  a  foot  walk  to  the  platform 
which  was  built  there  and  supported  a  house 
used  for  ofiice  and  tools.  The  engine  which 
operated  the  south  derrick  was  on  a  platform 
moved  along  the  south  track  immediately  west 
of  the  traveler.  The  engine  for  the  center  and 
north  derricks  was  located  on  a  traveling  plat- 
form in  advance  of  the  center  tower-buttress. 

The  inclined  girder-struts  connecting  the  tops 
of  the  trestle  bents  were  chords  of  four  approxi- 
mately equal  segments  of  the  bottom  chord  of 
the  arch  truss.  They  were  pairs  of  12xl8-inch 
timbers  connected  by  transverse  floorbeams 
from  6  inches  to  11  feet  apart  I0  accommodate 
iron  connections  on  their  upper  sides.  The 
floorbeams  were  covered  with  3-inch  longi- 
tudinal planks  laid  close  together  and,  on  the 
steeper  portions  of  the  platform,  were  provided 
with  cleats  to  improve  the  foothold.  All  con- 
nections of  the  falsework  timbers  were  made 
with  %-inch  bolts  except  for  some  of  the  lighter 
braces  which  were  spiked  on  and  all  the  vertical 
post  splices  were  made  with  scabs,  like  bridge 
falsework.  The  falsework  contained  about  43,- 
400  feet  of  timber  b.  m.  and  with  the  derricks 
had  an  estimated  weight  of  eighty-eight  tons. 

The  falsework  was  erected  with  gin  poles  at 
the  end  of  the  train  shed  nearest  the  head 
house.  The  arch  trusses  were  received  in  twelve 
sections  each,  delivered  on  cars  running  on  the 


regular  passenger  tracks  to  the  base  of  the 
falsework  and  then  hoisted  into  place  and  as- 
sembled by  the  three  derrick  booms  which  com- 
manded more  than  a  panel  of  the  roof.  The 
pedestals  on  the  south  side  of  the  shed  are  built 
on  solid  rock  and  are  only  seven  feet  deep, 
enough  to  form  an  anchorage.  The  north  pedes- 
tals are  built  of  concrete  founded  on  a  bed  of 
gravel  30  feet  below  the  level  of  the  track  and 
are  capped  with  sandstone.  The  shoes  were  in 
two  pieces,  as  shown  in  The  Engineering 
Record  of  Aug.  23. 

The  bottoms  of  the  shoes  on  the  south  side 
were  first  set  in  place  and  anchored.  The  bot- 
tom chords,  formed  of  12-inch  I  beams  in  30-foot 
lengths,  were  then  put  in  position  by  drawing 
them  through  boxes  under  the  tracks  from  north 
to  south  in  the  following  manner:  Two  sec- 
tions of  chord  were  riveted  together  and  pulled 
through  until  the  north  end  was  clear  of  the 
north  pedestal.  A  third  section  was  then 
riveted  on  and  the  whole  pulled  30  feet  further, 
when  the  process  was  repeated  until  the  whole 
chord  was  in  position.  Both  sections  of  the 
north  shoe  and  the  upper  sections  of  the  south 
shoe  were  then  placed  in  position  and  the  pins 
driven  home;  after  which  the  boxes  in  which 
the  chords  lay  were  filled  with  bituminous  con- 
crete. This  work  was  completed  during  the 
erection  of  the  traveler. 

The  haunches  or  vertical  end  sections  of  a 
pair  of  trusses  reaching  from  the  top  of  the 
shoe  to  the  hip  joint  U30-U22,  and  weighing 
about  5^2  tons  each,  were  then  set  in  position 
by  the  side  derricks  and  held  until  they  were 
bolted  to  the  upper  section  of  the  shoe.  When 
they  were  released,  the  top  of  the  haunch  rested 
on  the  traveler.  The  remaining  sections  of  the 
truss,  about  30  feet  long  and  from  7  to  17  feet 
wide,  were  lifted  by  the  derrick  booms  and  set 
on  blocking  and  camber  wedges  on  the  working 
platform.  Both  trusses  of  a  pair  were  assem- 
bled simultaneously  from  both  pedestals  and 
were  made  stable  by  bolting  up  the  lateral  and 
sway  braces  in  the  narrow  panel  before  the  sec- 
tions were  released  by  the  derrick  booms.  The 
crown  hinge  pins  were  driven  without  trouble 
as  the  camber  wedges  were  slacked  off  to  bring 
the  pin  holes  to  match.  The  purlins,  longi- 
tudinal struts  and  intermediate  rafters  were 
hoisted  and  assembled  by  the  main  derrick 
booms,  and  the  falsework  was  moved  out  from 
under  the  arch  rib  and  advanced  one  panel 
length  to  position  for  the  erection  of  the  next 
pair  of  trusses,  and  so  on. 

The  falsework  moved  on  16-inch  wheels  on 
six  lines  of  rails,  and  was  pulled  forward 
about  50  feet  in  two  or  three  minutes  actual 
moving  time  by  its  three  hoisting  engines 
winding  up  on  tackles  anchored  in  the  ground 
in  advance  of  the  center  and  two  side  bents  of 
falsework  trestle.  The  falsework  was  not 
guyed,  but  the  end  and  adjacent  trestle  bents 
were  after  each  movement  temporarily  braced 
by  inclined  shores  and  the  whole  structure  was 
jacked  up  from  its  wheel  bearings  when  in  use. 
The  first  arch  rib  was  guyed  in  both  directions 
by  steel  cables  tightened  by  tackles  anchored 
to  secure  fastenings  in  the  ground  on  both  sides 
of  the  trusses  and  care  was  taken  to  keep  the 
lateral  braces  between  the  trusses  well  con- 
nected during  erection.  Temporary  diagonal 
bracing  of  adjustable  wire  ropes  and  timber 
struts  were  put  in  the  panels  between  the  ver- 
tical end  posts  of  the  trusses  as  the  work  prog- 
ressed to  stiffen  it  until  the  sheathing  was  put 
on.  The  lantern  and  monitor  frames  were 
erected  with  small  derricks  and  gin  poles  after 
the  falsework  had  been  removed  to  the  next 
panel  in  advance. 

There  were  from  eight  to  fifteen  gangs  of 
riveters  who  usually  kept  the  work  finished 
within  about  one  panel  of  the  assemblers.    Most 
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of  the  rivets  were  driven  by  pneumatic  ham- 
mers, with  flexible  pipes  to  a  2%-inch  main  laid 
from  end  to  end  of  the  falsework  and  connected 
to  a  compressor  plant  and  receiver  stationed 
on  a  flat  car  on  the  .north  track  of  the  shed 
Just  west  of  the  traveler  and  moved  along  with 
it.  The  total  erection  force  comprised  from  75 
to  130  men  and  the  best  record  was  the  assem- 
bling and  swinging  of  a  100-ton  pair  of  arch 
trusses  in  2%  days. 

The  train  shed  was  designed  in  the  engineer- 
ing department  of  the  Pennsylvania  Railroad 
Company,  Mr. W.H.Brown,  chief  engineer,  under 
the  direction  of  Mr.  W.  A.  Pratt,  now  assistant 
to  the  chief  engineer.  The  structural  steel, 
weighing  about  2,350  tons,  was  furnished  by 
the  Edgemoor  branch  of  the  American  Bridge 
Company  and  was  erected  by  the  Pennsylvania 
Railroad  Company  workmen  in  charge  of  Mr. 
A.  Braun,  under  direction  of  Mr.  George  C. 
Clarke,  assistant  engineer  in  charge  of  con- 
struction. 


Fire  and  Load  Tests  of  Concrete-Steel  Floors. 


Among  the  fire  and  loading  tests  conducted 
this  spring  by  Mr.  W.  W.  Ewing,  while  en- 
gineer of  tests  of  the  Bureau  of  Buildings  of 
Manhattan.  New  York,  were  two  made  on  floors 


One  of  the  flooring  syBtems  tested  was  that 
of  the  American  Fireproof  Construction  Co., 
of  New  York.  The  roof  framing  in  this  case 
was  formed  of  10-inch  15-pound  channels  on 
the  walls,  with  knee-braces  of  similar  channels 
at  the  corners,  the  braces  starting  from  points 
4  feet  from  each  corner.  The  main  supports 
for  theroof  were  a  pair  of  parallel  10-inch  45- 
pound  I  beams  spaced  5%  feet  apart.  These 
beams  and  the  wall  channels  parallel  to  them 
were  connected  by  two  rows  of  %-inch  tie 
rods.  The  steel  reinforcement  for  the  concrete 
was  furnished  by  Ixl-inch  T  bars  laid  on  the 
lower  flanges  of  the  roof  beams  as  shown  in 
the  illustration.  The  5'^-inch  bottom  layer  of 
concrete  was  placed  on  April  4;  it  was  mixed 
in  the  proportion  of  one  part  Portland  cement, 
one  part  sand  and  six  parts  of  steam  ashes. 
On  April  10  the  6%-inch  upper  bed  was  laid; 
this  was  a  mixture  of  one  part  Portland  ce- 
ment and  fifteen  parts  of  steam  ashes.  Two 
days  later  the  centering  was  taken  down  and 
the  ceiling  of  the  center  bay  plastered  with 
half  an  inch  of  Acme  plaster. 

The  other  floor  system  tested  was  that  of 
the  White  Fireproof  Construction  Co.,  of  New 
York.  The  framing  was  practically  the  same 
as  that  just  described  save  that  the  main  floor- 
beams  were  12-inch  31V4-pound  I  beams  spaced 


the  fire  test  is  described  iis  follows  in  the  of- 
ficial report:  "The  plaster  applied  to  ceiling 
was  destroyed  by  the  fire  and  water.  .  Two  T 
bars  of  the  center  arch  had  their  bottom  flanges 
exposed,  otherwise  the  floor  was  intact  with 
only  a  small  amount  of  the  principal  concrete 
filling  washed  down  by  the  water.  The  con- 
crete showed  a  very  considerable  amount  of 
coherence.  The  beam  protection  was  effective." 
Fire 


Time. 

Temp. 
CooT 

E.  Beam. 

Arch. 

W.  Beam. 

10  :24  a.  m. 

0.10 

0.05 

0.075 

10  :57  a.  m. 

1,715 

0.20 

0.15 

0.225 

11:22 

1,595* 

0.225 

0.15 

0.15 

11  :45 

1,850 

0.40 

0.15 

0.30 

12  :20 

1,802« 

0.625 

0.325 

0.425 

12:45 

1,94!) 

0.80 

0.40 

0.60 

1  :10 

1,805' 

1.05 

0.425 

0.775 

1  :35 

1,823« 

1.175 

0.470 

0.975 

1  :.')5 

2,072» 

1.30 

0.275 

1.075 

2:15 

2,048 

1.325 

0.625 

1.175 

After  cooling, 

loaded 

0.425 

0.60 

0.175 

-After  cooling, 

unloaded 

0.30 

0.525 

0.05 

•These  figures  are  interpolated  from  readings  3  min- 
utes apart. 

The  loading  test  was  made  on  May  3  and  the 
unloading  test  on  May  G.  The  results  are  given 
in  the  accompanying  table,  and,  in  connection 
with  those  of  the  fire  test,  were  so  favorable 
as  to  lead  Mr.  Ewing  to  recommend  allowing 
the  system  to  be  used  in  the  Borough. 

The  loading  was  applied  with  brick  and  the 


VVuiTE  Floor  System. 

arranged  so  much  alike  that  both  can  be 
described  together.  The  object  of  the  tests  is 
slated  in  the  oflicial  reports  as  follows:  "To 
record  the  effect  of  the  continuous  heat  of  a 
wood  fire  below  the  floor  system,  averaging  not 
less  than  1,700  degrees  Fahrenheit  for  not  less 
than  four  hours,  the  filling  between  the  two 
beams  being  loaded  with  a  distributed  load  of 
150  pounds  per  square  foot  of  its  area  and  all 
carried  by  such  filling;  the  fire  being  extin- 
guished at  the  end  of  the  test  with  a  stream  of 
water  directed  against  the  bottom  of  the  plat- 
form and  discharged  through  a  l^-inch  nozzle 
under  60  pounds  pressure  for  five  minutes; 
flooding  the  top  of  the  platform  with  water 
under  low  pressure,  and  then  again  applying 
the  stream  of  water  through  the  nozzle  under 
60  pounds  pressure  to  the  bottom  of  the  plat- 
form for  flve  minutes." 

Each  series  of  tests  was  made  in  a  brick 
building  constructed  for  the  purpose,  the  roof 
forming  the  flooring  system  under  investiga- 
tion. The  buildings  were  approximately  14 
feet  square  internally,  10  feet  high,  and  had 
grates  2%  feet  above  the  ground  level  on  which 
the  flres  were  made.  There  was  a  large  door 
for  placing  the  wood  in  the  house,  and  various 
doors  and  chimneys   for  draft. 


C  feet  1-inch  on  centers.  The  reinforcement 
was  formed  of  9/16-inch  round  tension  rods 
spaced  12  inches  apart  and  laid  on  the  lower 
flanges  of  the  beams  as  shown  in  the  illustra- 
tion. These  were  wired  to  three  %-inch  rods, 
placed  parallel  with  the  fioorbeams  to  serve  as 
spacers  for  the  tension  rods.  The  bottom  5%- 
inch  concrete  bed  was  mixed  In  the  proportion 
of  one  part  Portland  cement,  two  parts  sand 
and  flve  parts  steam  ashes,  and  was  placed  on 
April  4.  On  April  17  the  top  filling  of  8  inches 
of  concrete  mixed  in  the  proportion  of  one 
part  Portland  cement  to  ten  parts  of  cinders 
was  put  in  place,  and  the  centering  removed. 
The  ceiling  was  plastered  on  May  2  with  half 
an   inch  of  Rockwall  plaster. 

The  fuel  used  for  each  test  was  pine  and 
mixed  cord  wood,  the  fire  being  accelerated  at 
the  start  with  kerosene.  The  floor  was  loaded 
to  150  pounds  per  square  foot  with  brick.  The 
temperature  of  the  flre  W£ts  measured  with  a 
LeChatelier  pyrometer.  The  deflections  were 
observed  at  nine  stations  with  a  Y  level.  The 
results  obtained  are  given  in  the  accompany- 
ing table,  the  temperatures  being  in  Fahren- 
heit degrees  and  the  deflections  in  inches  at 
the  canters  of  the  beams  and  arch. 

The    condition    of   the   American   arch    after 


American  Floor  System. 

readings  were  made  at  the  centers  of  the  beams 
and  arches. 

Load  Test  of  American  Floor. 


[..bs.  per  sq.  in. 

Date. 

E.  Beam. 

Arch. 

W.  Beam 

150 

May  3 

0.10 

0.025 

0.125 

300 

*' 

0.125 

0.05 

0.10 

450 

" 

0.175 

0.075 

0.175 

600 

" 

0.20 

0.125 

0.175 

600 

May  6 

0.175 

0.20 

0.175 

450 

" 

0.125 

0.175 

0.20 

300 

♦* 

0.15 

0.10 

0.175 

150 

" 

0.075 

0.125 

0.15 

0 

" 

0.0 

0.10 

0.125 

The  fire  test  of  the  White  system  was  made 
on  May  8,  with  the  floor  loaded  to  150  pounds 
per  square  foot  with  brick,  and  the  results  are 
given   in    the   accompanying   table.     The   tern- 


Fire  Test  of  White  Floor,  May  8. 

Time. 

Temp. 

N.  Beam. 

Arch. 

S.  Beam 

9:45 

Cool 

0.00 

0.02 

0.02 

11  :05 

1,427* 

0.35 

0.08 

0.37 

11  :20 

1,460* 

0.28 

0.10 

0.19 

11  :40 

1,715* 

0.19 

0.16 

0.12 

12:00 

1,742 

0.21 

0.19 

0.27 

12:20 

1,767* 

0.42 

0.26 

0.56 

12:40 

1.795* 

0.59 

0.26 

0.73 

1:00 

1,820 

0.69 

0.32 

0.87 

1:20 

1,889* 

0.89 

0.38 

1.07 

1  :40 

1.892* 

1.00 

0.42 

1.24 

2  :00 

1.927 

1.23 

0.48 

1.41 

2:20 

1,967* 

1.41 

0.55 

1.54 

2:40 

1.988* 

1.55 

0.56 

1.72 

After  cooling. 

loaded 

0.25 

0.57 

0.31 

After  cooling. 

unloaded 

0.10 

0.57 

0.16 

•These  figures  are  interpolated  from  readings  at  3- 
niluute    intervals. 
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peratures  are  expressed  in  Fahrenheit  degrees, 
and  the  deflections  in  inches  at  the  centers  of 
the  beams  and  arch. 

The  official  report  of  the  condition  of  the 
arch  after  the  fire  test  reads  as  follows:  "The 
plaster  applied  to  the  ceiling  (principal  arch) 
was  all  destroyed  by  the  fire  and  water.  Two 
of  the  9/16-inch  round  rods  were  exposed  by 
the  water.  The  beam  protection  was  in  good 
condition,  as  was  generally  the  entire  arch 
with  the  exception  of  the  exposing  of  the  two 
rods  mentioned." 

The  loading  test  was  made  on  May  10  and 
the  unloading  test  on  May  12,  and  the  results, 
in  connection  with  those  of  the  fire  test,  were 
so  favorable  as  to  lead  Mr.  Ewing  to  recom- 
mend allowing  the  construction  to  be  used  in 
the  Borough. 

Load  Test  ot  White  S.rstem. 


Load. 

Date. 

N.  Beam. 

Arch. 

S.  Beam 

150 

May  10 

0  09 

0.08 

0.03 

300 

0.08 

0.18 

0.08 

450 

" 

0.10 

0.305 

0.13 

tJOO 

•* 

0.17 

0.455 

0.20 

COO 

May  12 

0.17 

0.505 

0.22 

450 

" 

0.10 

0.505 

0.17 

300 

" 

0.07 

0.465 

0.08 

150 

•• 

0.05 

0.35 

0.09 

0 

—0.01 

0.27 

0.19 

Water  Snpply   Systems  in   the  Ansonia  Apart- 
ment HoteL 


The  Ansonia,  at  Broadway  and  73rd  and  74th 
Streets,  New  York,  is  a  very  large  seventeen 
story,  steel  and  iron  building  with  housekeep- 
ing and  family  hotel  apartments  for  about  1,300 
tenants.  It  is  equipped  for  public  and  private 
service  and  provides  from  the  general  installa- 
tion for  individual  tenants.  It  contains  three 
hundred  and  fifty-five  suites  of  two  to  thirteen 
rooms  each,  every  one  of  which  has  a  toilet 
room  and  from  one  to  three  private  bath  rooms. 
There  are  112  private  kitchens,  112  butler's  pan- 
tries, two  public  dining  rooms,  a  restaurant,  a 
grill  room,  two  large  kitchens,  a  very  large 
laundry,  public  toilet  rooms,  Turkish,  Russian 
and  swimming  baths,  a  barber  shop,  reception 
and    assembly    rooms     for    general     use,     and 
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elevator  pumps  might  be  properly  considered  as 
a  tenth  system.  All  water  above  the  first  story 
is  supplied  under  direct  pump  pressure,  with 
intermediate  air  cushion  drums.  The  drums 
and  pumps  are  arranged  in  double  pairs,  one 
set  for  the  supply  above  the  ninth  floor  and  one 
set  for  the  supply  between  the  first  and  ninth 
floors.  The  upper  system  is  supplied  from  the 
top  downwards,  and  the  lower  from  the  bottom 
upwards,  thus  avoiding  excessive  pressures  and 
expensive  pumping  which  would  be  occasioned 
by  the  great  height  of  the  building  if  the  lower 
fixtures  were  under  full  pressure  head.  Nearly 
all  the  apparatus  is  located  in  the  sub-base- 
ment, and  the  general  plan  Is  to  make  all  the 
pumps  and  other  apparatus  interchangeable  and 
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tor  pumps,  to  the  refrigerating  plant  condensers 
and  to  the  swimming  bath.  Between  the  filters 
and  the  suction  tarUt  there  are  direct  branches 
to  the  boiler  feed,  to  the  kitchens  and  laundry 
and  to  the  drinking  water  filter. 

There  are  two  17,500-gallon  rectangular  suc- 
tion tanks  built  of  steel  plates  and  angles, 
mounted  on  brick  piers  and  covered  with  wood- 
en tops  having  locked  trap  doors.  They  are 
painted  outside  with  a  shop  coat  of  carbonizing 
compound  and  two  finishing  coats  of  lead  color, 
and  inside  with  two  coats  of  white  enamel. 
Each  is  filled  through  two  4-inch  Ludlow  valves 
with  cylinder  floats  and  has  a  6-inch  overflow 
and  a  6-inch  outlet.  One  tank  receives  cold 
water  directly  from  the  filters,  which  is  used 
for  the  cold  house  supply  and  the  other  receives 
warm  water  from  the  condensers  and  is  nor- 
mally used  for  the  supply  to  the  hot  water  heat- 
ers for  bath  and  toilet  rooms,  apartments, 
kitchens  and  laundry.  The  cold  tank  outlet  is 
connected  to  an  8-inch  header  with  branches  to 
six  pumps. 


High  Pressors  Mot  HtJ^  Riser  ^  ^ 
km  Pressure  fht  ^Mlter  Riser.  ~J  ' 


^  Low  Pressure  Cold  IMjtor  Riser. 
.  ,  '  High  Pressure  Cold  Water  Riser. 
[  U  Flushing  Riser 
y-Fire  Line  Riser. 

,  tiiqh  Pressure  Drum  Header  { 
I    I  Lo^v  Prccsure  Dnjm  header. 


Location  of  Wateu  Sui-ply  Apparatus  in  Sub-Ba.sement. 


High  Pressure  Pump  Header 


Low  Pressure  Pump  Header 


from  Condensers. 


iJl  fL>||fi-ii 


rrO' 


Pumps.  Suciion  lank.  Fitf&rs 

GENERAL   ARRANGEMENT  OP   APPARATUS,    CONVENTIONALLY    SHOWN. 
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Studios,  stores,  offices  and  a  bank  for  rental. 
It  is  estimated  that  there  may  be  about  1,700 
people  in  the  building  at  once  and  that  about 
280,000  gallons  of  water  a  day,  or  84,000,000 
gallons  a  year,  will  be  required  for  all  purposes. 
This  involves  a  very  elaborate  water  supply  and 
drainage  system,  which  is  said  to  be  the  largest 
ever  installed  under  one  roof,  including  as  it 
does  322,000  feet  of  pipes  and  over  2,000  flx- 
tures. 

The  distribution  of  water  may  be  divided  into 
nlneseparate  systems:  high-pressure  cold  water, 
high-pressure  hot  water,  low-pressure  cold 
water  and  low-pressure  hot  water,  all  for  house 
service,  street  pressure  cold  water  and  hot 
water  for  the  basement  service,  water  for 
the  flushing  service,  water  for  the  flre  ser- 
vice, and  cold  drinking  water.  Besides  these, 
the  street  pressure  supplies  to  steam  boiler 
feed,  to  the  refrigerating  plant,  the  hose  wash- 
ing cocks  and  for  the  public  baths  and  to  the 


cross  connected  so  that  any  given  element  may 
be  cut  out  without  interfering  with  the  service, 
can  reinforce  another  similar  element,  or  can 
be  used  for  any  of  the  systems  at  will. 

Water  from  the  street  mains  on  three  sides 
of  the  building  is  received  through  four  4-inch 
and  one  3-inch  lead  pipe  connections,  all  of 
which  are  controlled  by  gate  valves  accessible 
through  manholes  with  iron  sidewalk  covers. 
Each  supply  has  a  fish  trap  and  a  full  size 
Worthington  meter  with  gate  valves  each  side. 
Ail  are  connected  to  a  main  which  can  dis- 
charge Into  the  cold  water  suction  tank  di- 
rectly or  through  three  by-passed  Loomis-Man- 
ning  filters.  These  filters  each  have  a  capacity 
of  100  gallons  a  minute  under  the  ordinary 
street  pressure  of  30  pounds,  and  one  used  fof 
the  flushing  system  has  a  capacity  of  60  gallons 
a  minute  under  a  head  of  17  feet.  Between 
the  meters  and  the  filters  the  supply  main  has 
direct  branches  to  the  flre  pump,  to  the  eleva- 


There  is  an  18xl2xl0-inch  Worthington  Un- 
derwriter's fire  pump  with  8-inch  suction  and 
7-inch  discharge  and  a  capacity  of  1,000  gallons 
per  minute;  two  compound  Davidson  direct- 
acting  9xl2-inch  cold  water  high  or  low  pres- 
sure pumps,  two  single  Davidson  direct  acting 
12x7xl2-inch  hot,  high  or  low  pressure  pumps 
and  a  7'/^x4%xl0-inch  Worthington  duplex 
pump  for  the  flushing  system.  The  two  hot 
water  pumps  are  connected  to  the  suction  pipe 
from  the  warm  water  tank  and  the  flre  pump 
has  a  connection  to  the  swimming  pool.  The 
flushing  pump  can  draw  either  from  the  cold 
water  or  warm  water  suction  tanks  but  is  nor- 
mally supplied  from  an  overflow  tank  which 
regulates  the  level  of  the  water  in  the  swimming 
bath.  The  flre  pump  has  two  discharges,  one 
to  the  swimming  pool  and  the  other  to  the  fire 
lines  which  may  be  cross-connected  to  the  high- 
pressure  house  service  cold  water  system.  The 
flushing  pump  is  also  connected  to  the  latter 
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system.  All  the  pumps  are  automatically  con- 
trolled by  Foster  pump  regulators.  The  house 
pumps  are  not  directly  cross  connected,  but  de- 
liver into  high  and  low  pressure  headers  which 
are  valved  so  that  either  pump  can  be  put  un- 
der either  pressure. 

Prom  both  headers  supplies  are  run  to  each 
oi  the  air  drums,  two  of  which  are  normally 
under  high  and  two  under  low  pressure.  Each 
drum  is  a  vertical  steel  cylinder  5"^  feet  in 
diameter  and  9  feet  high,  made  with  %-inch 
thick  sides  and  domed  heads  and  supported  on 
iron  legs.  Each  has  a  6-inch  inlet  and  outlet 
.and  is  provided  with  a  2-inch  adjustable  relief 
valve,  with  extension  to  the  bottom  of  the  drum 
to  act  by  water  pressure,  and  8-inch  dial  Ash- 
croft  pressure  gauge  indexed  to  200  pounds  per 
square  inch,  a  1%-lnch  air  inlet  with  valve  and 
swing  check,  a  1%-inch  emptying  pipe,  a  %- 
inch  governor  pipe  extended  to  the  bottom  and 
connected  to  the  pump  controllers  so  as  to  regu- 
late the  pumps  and  automatically  maintain  the 

.  AirChambair , 
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tween  the  basement  and  ninth  stories.  The  hot 
and  cold  risers  are  taken  from  the  ends  of 
branches  connected  to  the  upper  sides  of  the 
distribution  mains  as  shown  In  the  detail 
sketch. 

The  low  pressure  cold  water  risers  are  ver- 
tical pipes  from  2  inches  to  Vi  inch  in 
diameter,  diminishing  upwards  and  termin- 
ating with  an  air  chamber  and  air  valve 
in  the  eighth  story.  There  Is  no  circula- 
tion through  them  except  what  is  caused 
by  the  flow  of  water  to  the  different  outlets. 
The  pressure  is  regulated  by  the  pump  governor 
and  is  such  as  to  give  about  50  pounds  at  the 
lowest  and  10  pounds  at  the  highest  fixtures. 
The  hot  water  risers  in  this  system  are  like 
the  cold  water  risers  except  that  Instead  of 
terminating  with  air  chambers  at  the  upper 
ends  they  make  loops  there  and  return  with 
parallel  branches  to  the  basement.  In  most 
eases  this  branch  is  %-inch  in  diameter  and 
serves  simply  for  the  return  circulation,  but  in 
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pressure  in  the  drums  with  a  variation  of  not 
more  than  5  pounds.  Each  drum  has  a  man- 
hole and  a  mud  hole  and  was  shop  tested  to 
220  pounds  per  square  inch,  and  tested  to  150 
pounds  after  its  connections  were  completed. 
The  outlet  of  each  drum  is  connected  to  a  low- 
pressure  and  to  a  high-pressure  header,  one 
valve  being  always  closed  so  that  two  of  the 
drums  work  normally  under  high  and  two  un- 
der low  pressure.  The  headers  are  cross-con- 
nected and  have  branches  to  the  hot  water  heat- 
ers and  to  the  house  distribution  lines  and  ris- 
ers. By  this  system  the  pumps  and  air  drums ' 
are  usually  used  in  pairs,  each  pair  operating 
with  high  or  low  pressure  and  with  warm  or 
cold  water. 

There  are  four  distribution  mains  on  the 
basement  ceiling,  one  for  street  pressure  cold, 
and  one  for  low  pressure  hot  and  separate  cir- 
culation for  the  basment  fixtures,  one  for  low 
pump  pressure  hot,  and  one  for  low  pump  pres- 
sure cold   to  riser  lines  supplying  fixtures  be- 


some  cases  it  is  1%  inches  in  diameter  at  the 
top,  reducing  to  %  inch  at  the  bottom,  and 
supplies  fixtures.  In  a  third  arrangement  two 
hot  water  risers  have  a  horizontal  connection 
in  the  eighth  story  which  is  connected  to  a  re- 
turn circulation  pipe  common  to  both  risers. 
The  feet  of  all  return  circulation  pipes  have 
horizontal  branches  in  which  check  valves  are 
set  to  prevent  any  reverse  flow  up  the  pipes. 
These  are  connected  to  return  mains  delivering 
in  the  u-sual  way  to  the  bottoms  of  the  heaters. 
The  feet  of  both  the  flow  and  return  pipes  have 
controlling  and  emptying  valves. 

All  the  hot  and  cold  water  for  the  fixtures 
above  the  eighth  story  is  delivered  through  two 
main  risers,  distributed  through  horizontal  belt 
mains  in  the  seventeenth  story,  and  supplied 
downwards  through  vertical  pipes  diminishing 
in  size  as  they  pass  the  fixtures  in  successive 
stories.  The  cold  water  pipes  terminate  in  the 
ninth  story  and  are  emptied  through  their  low- 
est fixtures.     The  hot  water  pipes  are  reduced 


to  %  inch  diameter  below  the  ninth  story  fix- 
tures and  thence  continue  to  the  basement  as 
return  circulation  pipes  without  outlete.  At 
their  feet  they  are  connected  to  a  horizontal 
return  main  as  in  the  low  pressure  system.  The 
pressure  at  the  seventeenth  story  fixtures  is 
about  ten,  and  at  the  ninth  story  fixtures  about 
fifty  pounds. 

The  hot  water  heaters  are  5-foot  horizontal 
cylinders,  12  feet  long,  made  of  %  inch  steel 
plates  and  tested  to  175  pounds.  Each  has  a 
capacity  of  1,800  gallons  and  contains  an  80- 
foot  coil  of  2-inch  brass  steam  pipe.  Each  has 
a  safety  valve,  a  4-inch  inlet  and  outlet,  and  a 
Kiely  &  Mueller. automatic  regulating  device  to 
maintain  a  constant  temperature  in  the  water 
which  is  generally  received  from  the  warm 
water  tank  at  a  temperature  of  about  100  de- 
grees. All  the  heaters  are  insulated  and  are 
by-passed  so  that  their  service  Is  interchange- 
able. 

The  swimming  baths  receive  a  constant  lib- 
eral supply  of  warm  water  which  has  passed 
through  the  condensers  of  the  refrigerating 
plant.  It  overfiows  into  a  regulating  tank  that 
serves  as  the  normal  supply  for  the  flushing 
system,  and  is  thus  used  three  times  so  as  to 
effect  an  important  reduction  in  the  water  bills. 
If  the  fiushing  supply  is  in  excess  of  the  re- 
quirements the  surplus  Is  wasted  from  the  regu- 
lating tank  and  is  pumped  into  the  sewer;  if  it 
is  deficient  the  lack  is  made  up  by  warm  water 
from  the  condensers,  by  cooler  water  from  the 
absorber,  or  by  cold  water  direct  from  the  street 
supply. 

The  flushing  pump  delivers  through  ball 
cocks  into  a  21,000  gallon  double  tank  above 
the  roof,  and  when  the  tank  is  full  the  closing 
of  the  cocks  develops  pressure  in  the  discharge 
pipe  which  operates  the  automatic  Ford  regu- 
lator, shuts  off  steam  and  stops  the  pump. 
From  the  roof  tank  the  water  passes  through  a 
Loomis-Manning  filter  to  a  distributing  main  In 
the  seventeenth  story  and  thence  through  lat- 
eral branches  to  vertical  pipes  supplying  all  the 
toilet  fixtures  in  the  house.  The  water  is  so 
clean  that  it  would  not  be  offensive  if  not  fil- 
tered and  It  may  be  by-passed  around  the  filter 
if  necessary.  A  large  dining  room  occupies  a 
part  of  the  sixteenth  and  seventeenth  stories, 
and  as  risers  cannot  pass  through  it  from  the 
general  distribution  main  a  special  main  is  run 
under  it  in  the  fifteenth  story  to  supply  the 
lines  to  the  lower  fixtures  and  has  also  con- 
nections upward  to  the  sixteenth  story  fix- 
tures. There  is  a  Ford  pressure  reducing  valve 
set  in  each  vertical  line  of  the  flushing  system 
at  the  eighth  story  to  prevent  excessive  pres- 
sures on  the  lower  story  fixtures.  The  lines 
terminate  at  groups  of  fixtures  in  the  first  and 
second  stories  and  some  of  them  are  connected 
at  the  foot  with  headers  from  which  connec- 
tions are  made  to  a  number  of  flxtures. 

The  fire  pump  suctions  are  connected  to  the 
cold  water  storage  tank  and  to  the- swimming 
bath,  and  its  7-inch  discharge  is  connected  to 
6-inch  mains  running  in  opposite  directions  on 
the  basement  ceiling  and  having  four  connec- 
tions to  Siamese  unions  at  the  sidewalk  and 
four  5-inch  stand  pipes  in  the  centers  of  the 
main  corridors  besides  fourteen  outlets  with 
hose  lines  to  various  points  in  the  cellar,  base- 
ment and  first  floor.  Two  of  the  stand  pipes 
have  nineteen  and  two  of  them  have  eighteen 
outlets,  with  from  50  to  160  feet  of  hose  for 
each,  making  a  total  of  eighty-four  outlets  and 
8,810  feet  of  hose.  All  of  the  stand  pipes  are 
run  full  size  to  the  roof  and  two  of  them  are 
extended  above  it.  The  different  hose  lines 
command  every  portion  of  every  floor  and  will 
throw  jets  across  to  the  opposite  sides  of  all 
the  courts.     The  fire  system  has  a  connection 
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with  the  high-pressure  house  supply  riser,  with 
a  swinging  check  valve  so  that  all  the  water 
in  the  -pressure  tanks  can  be  made  instantly 
available,  and  when  the  street  fire  engines  are 
connected  to  the  Siamese  unions  their  pulsa- 
tion will  be  absorbed  by  the  air  cushions  in  the 
pressure  drums.  The  four  house  pumps  with  a 
united  capacity  of  1,000  gallons  a  minute  are 
fitted  with  check  valves  in  their  discharge  pipes 
and  are  cross-connected  so  that  they  can  sup- 
plement the  fire  pump,  and  it  is  also  possible 
to  use  all  the  water  in  the  hot  and  cold  suc- 
tion tanks  and  In  the  swimming  bath  for  Are 
purposes. 

The  drinking  water  supply  is  drawn  from  the 
high  pressure  hoiise  main,  reflltered  and  passed 
through  a  tank  in  which  there  is  a  coil  through 
which  brine  from  the  refrigerating  plant  is  cir- 


by  which  limited  quantities  of  ice  may  be  made, 
or  wine  cooled  for  table  use  as  required. 

All  water  pipes  are  of  galvanized  iron  with 
extra  heavy  fittings,  tested  to  200  pounds  pres- 
sure at  the  shop  before  shipment  and  to  150 
pounds  after  being  put  in  place.  In  the  three 
lower  stories  the  high-pressure  pipes  are  made 
extra  thick.  Except  the  exposed  connections 
to  fixtures,  which  are  nickel  plated,  all  water 
pipes  are  painted  and  are  generally  accessibly 
located  in  shafts  or  wall  chases.  All  dead  ends 
terminate  with  air  chambers,  and  all  pipes 
are  pitched  to  emptying  valves  by  which  they 
can  be  drained  separately  without  interfering 
with  other  portions  of  the  system.  The  supply 
to  each  suite  of  apartments  and  to  each  fixture 
in  the  suite,  is  controlled  by  independent  valves 
so  as  to  be  cut  out  without  stopping  the  supply 
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culated  at  a  low  temperature.  This  cools  the 
water  to  about  40  degrees  and  maintains  that 
temperature  while  It  is  circulated  by  duplicate 
compound  8xl2x5xl0-inch  Knowles  pumps  to 
supply  a  faucet  in  every  housekeeping  suite  of 
rooms  and  a  number  of  public  drinking  foun- 
tains in  different  stories.  The  refrigerating 
plant  is  installed  in  the  basement  and  supplied, 
as  previously  stated,  with  filtered  water  under 
streeet  pressure.  It  is  used  for  freezing  5  tons 
a  day  of  ice  in  cans,  and  also  for  cooling  a  large 
quantity  of  brine  which,  by  special  compound 
duplicate  Knowles  pumps  is  circulated  through 
coils  in  the  refrigerators  in  the  different  apart- 
ments and  kitchens  and  cools  them  without  the 
direct  use  of  ice.  Small  freezing  tanks  are, 
however,  arranged  in  the  private  refrigerators 


to  any  other  part  of  the  system,  and  the  general 
supplies  for  the  suites,  for  the  kitchens  and 
laundry,  for  the  baths,  and  for  the  public  ser- 
vice are  all  separate  and  independent. 

The  covering  of  pipes  and  apparatus  includes 
both  exposed  and  concealed  work  and  is  in- 
tended not  only  to  prevent  condensation  of  at- 
mospheric moisture  on  the  surface  of  the  pipes 
and  tanks  but  to  prevent  also  the  cold  water 
from  being  warmed  and  the  hot  water  from 
being  cooled  by  radiation.  All  hot  and  cold 
water  pipes,  mains  and  fittings  except  the  short 
branches  to  the  toilets  or  fixtures,  are  covered 
1  inch  thick  with  the  Philip  Carey  Company's 
double  felting,  canvas  wrapped,  banded  with 
iron  and  painted  two  coats  of  asbestos  paint. 
The  pressure  drums  and  filters  are  covered  with 


wire  net  and  IVi-inch  slabs  of  Keasbey's  mag- 
nesia, wired  on,  and  plastered  with  two  coats 
of  hard   plaster,   finished  smooth   and  painted. 

The  system  is  controlled  by  80  check  valves 
up  to  10  inches  in  diameter,  and  by  9,143  other 
valves  exclusive  of  automatic  float  and  pressure 
regulating  valves.  There  are  1.848  Jenkins  gate 
valves  2  inches  in  diameter  and  larger  with  iron 
bodies,  composition  seats  and  iron  hand  wheels, 
2,626  1  to  2-inch  globe  valves  with  composition 
bodies  and  hand  wheels,  3,896  globe  and  773 
lock  shields,  nickel  plated  valves  at  fixtures. 
All  cellar  and  basement  valves  have  numbered 
tags  corresponding  to  a  chart  which  shows 
what  service  they  control.  All  the  supply  lines 
except  those  for  the  high-pressure  service  in  the 
stories  above  the  ninth  floor  are  controlled  by 
basement  valves,  but  these  are  not  concentrated 
on  distribution  drums  as  is  sometimes  the  case. 
Each  separate  riser  has  a  control  and  empty- 
ing valve  at  the  foot  where  it  is  connected  to 
the  ceiling  branch  from  the  distribution  main. 

Mr.  Paul  E.  Duboy  was  the  architect,  and 
Mr.  Reginald  Pelham  Bolton,  M.  E.,  consulting 
engineer,  designed  and  supervised  the  installa- 
tion of  the  water  supply  and  sanitary  systems. 
Milton  Schnaier  &  Company  were  the  contrac- 
tors for  the  above  described  work. 


A  Seaside  Resort  Steel  Pier  and  Pavilion. 


At  Bar  Harbor,  Me.,  an  elevated  steel  pavilion 
has  been  built  about  240  feet  from  the  shore 
and  connected  with  the  promenade  from  the 
Mount  Desert  Reading  Room  by  a  light  steel 
pier  having  a  pivoted  bridge  to  the  floating 
landing  stage  under  the  pavilion.  The  pier  has 
six  trestle  bents,  which,  together  with  the 
masonry  abutment  and  retaining  wall  at  the 
shore  end  and  the  pavilion  columns  support  six 
regular  30-foot  spans  and  two  special  spans  of 
the  pier  floor.  Each  bent  consists  of  two  ver- 
tical cast  iron  columns  6  inches  in  diameter, 
%  inch  thick  and  8  feet  apart,  the  tops  of  which 
are  braced  longitudinally  by  curved  knee  brace.? 
to  the  lower  flanges  of  the  longitudinal  girders. 
Transversely  they  are  connected  by  cross  gir- 
ders and  by  stiff  angle  bracing  extending  down 
from  7  feet  on  the  shorter  columns  to  14  feet  on 
the  longer  ones. 

The  columns  are  from  10  to  22  feet  long  with 
their  tops  in  a  horizontal  plane  about  5  feet 
above  mean  high  water.  They  are  capped  by 
horizontal  steel  plates  riveted  to  collars  or  split 
sleeves  made  of  9-inch  vertical  plates  bent  to 
semicircles  fitting  the  column  and  bolted  to- 
gether tightly  around  it  through  their  project- 
ing flanges.  The  horizontal  struts  consist  of  a 
pair  of  3x2i^-inch  angles  riveted  together  back 
to  back  with  connection  web  plates  at  the  ends 
which  have  flange  angles  tap-bolted  to  the 
columns.  These  plates  receive  the  diagonal 
struts  which  are  single  3x3-inch  angles  with 
top  connection  plates  riveted  to  the  collars 
which  secure  the  caps.  The  knee  braces  are 
pairs  of  3x2i^-inch  angles  curved  to  quadrants 
of  a  circle  of  about  5  feet  radius.  A  plate  is 
riveted  to  the  bottom  of  their  wide  flange  and 
is  curved  to  flt  the  column  to  which  it  is  at- 
tached by  stud  bolts.  Each  cross  girder  is  a 
pair  of  6-inch  channels  latticed  together,  5 
inches  apart  and  seated  on  the  cap  plates  of 
the  columns  to  which  they  are  secured  by  rivets 
through  their  lower  flanges. 

About  18  inches  from  each  end  each  cross 
girder  supports  the  abutting  ends  of  two  riveted 
trusses  3%  feet  deep  and  5%  feet  apart  on  cen- 
ters. These  trusses  are  formed  as  indicated  in 
the  elevation,  with  verticals  and  diagonals  and 
are  braced  sideways  from  the  top  chords  to  the 
ends  of  the  floorbeams.  The  chords  are  pairs 
of  3x2Vi-inch  angles  back  to  back,  the  verticals 
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are  single  angles  and  the  diagonals  are  alter- 
nately single  2%x2-inch  angles  and  8x14- 
inch  flat  bars.  The  trusses  serve  for  hand 
rails  and  their  top  chords  are  covered 
by  half  round  wooden  strips  finished  smooth 
and  secured  by  screws  on  the  under  side. 
At  every  alternate  panel  of  the  truss  there  is 
an  intermediate  fioorbeam  which  consists  of  a 
5x3-inch  angle  8%  feet  long  which  is  riveted 
across  the  flanges  of  the  bottom  chord  and  has 
sway  braces  from  its  ends  to  the  top  chords  of 
the  trusses.  The  lower  chords  are  braced  later- 
ally by  zig-zag  2i^x2%-iuch  angles,  one  in  each 
panel  between  floorbeams.  Four  lines  of  3x1- 
inch  longitudinal  joists  are  laid  across  the  floor- 
beams  and  carry  the  2xG-inch  transverse  floor 
boards,  laid  with  open  joints. 

In  the  second  span  from  the  pavilion  the  floor 
is  widened  to  nearly  14  feet  to  give  room  in  the 
span  next  to  the  pavilion  for  a  center  descend- 
ing walk  to  the  float  and  an  ascending  walk  ou 
each  side  to  the  pavilion  floor.  The  descending 
walk  is  a  bridge  6  feet  wide  which  has  two 
trusses  similar  to  those  in  the  regular  spans, 
but  somewhat  longer  and  having  longer  panels. 
The  upper  end  is  pivoted  to  the  floorbeam  an;l 
the  lower  end  has  roller  bearings  on  a  floating 
platform  which  serves  for  the  boat  landing  at 
all  stages  of  the  tide.  The  platform  is  a  few 
inches  narrower  than  the  pavilion  floor  so  as  to 
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Conveyors  for  handling  coal  and  ashes  are  de- 
scribed in  the  October  bulletin  of  the  Steel 
Cable  Engineering  Co.,  92  State  St.,  Bostoa. 
It  builds  a  gravity  bucket  conveyor,  driven  by 
a  continuous  chain,  the  cross-bars  of  which  are 
located  vertically  over  the  edges  of  the  buckets, 
so  as  to  constitute  a  lap  between  them.  Its 
pan  and  bucket  conveyor  includes  a  moving 
trough  of  interlapping  pans  on  the  lower  or 
fllling  run  of  the  bucket  chain.  Some  of  the 
conveyors  are  arranged  for  steel  cable  driving. 
Various  methods  of  application  to  power,  coal- 
ing and  other  plants   are  illustrated. 

Fuel  oil  equipments  is  the  title  of  a  pamphlet 
issued  by  the  Petroleum  Iron  Works  Co.,  Wash- 
ington, Pa.,  devoted  to  the  use  of  oil  as  a  fuel 
in  steam  plants.  As  generally  installed,  the 
apparatus  consists  of  a  storage  tank,  a  pump,  a 
vertical  pipe  into  which  the  pump  discharges, 
the  pipe  having  an  overflow  and  used  as  a 
constant  pressure  regulator,  and  the  burners 
to  which  the  oil  passes  from  the  regulator. 
The  burners  use  steam  for  atomizing  the  oil, 
and  for  sending  it  into  th6  furnace  in  a  whirl- 
ing jet.  The  recommended  form  of  settling  in 
its  application  to  different  classes  of  boilers 
is  shown. 

Readers   of   the   article  on    the  plant   of  the 
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Steel  Pier,  Pavilion  and  Pivoted  Bridoe. 


ilear  the  four  pavilion  columns,  and  extend  a 
little  beyond  each  pair.  It  is  connected  to  the 
columns  by  sleeves  which  enclose  and  slide 
freely  on  them,  allowing  the  float  to  rise  and 
fall  with  the  tide  between  the  columns  as  guides. 
The  four  columns  supporting  the  pavilion  are 
10-inch  steel  tubes,  i^  inch  thick.  The  pavilion 
platform  and  steps  leading  to  same  are  enclosed 
by  a  gas  pipe  railing,  and  the  pavilion  has  a 
tin  roof  supported  on  10x3-inch  wooden  hip 
rafters. 

The  pier  is  built  on  solid  rock,  which  slopes 
uniformly  about  1:  15  from  the  shore.  A  tem- 
porary wooden  trestle  was  built  on  the  center 
line  of  the  pier  and  supported  an  artesian  well- 
drilling  machine  which  bored  8  and  12-inoh 
holes  4  or  5  feet  deep  to  receive  the  cast  iron 
columns.  A  light  derrick  traveled  on  the  tres- 
tle and  set  the  columns  in  place  where  they 
were  fllled  with  Portland  cement  concrete  and 
Portland  cement  mortar  fllled  in  any  spaces  in 
the  holes  outside  the  columns.  The  foundations 
are  thus  made  very  secure  and  the  structure 
has  proved  rigid  and  able  to  resist  the  wind  and 
waves.  The  total  weight  of  metal  work  is 
about  25  tons  and  it  was  erected  in  a  few  days 
after  the  foundation  holes  were  bored. 

The  pier  and  pavilion  were  designed  and  built 
by  Messrs.  Snare  &  Triest,  contracting  en- 
gineers, New  York. 


Cambridge  Electric  Light  Co.,  in  this  issue 
will  And  in  a  pamphlet  prepared  by  Mr.  Frank 
B.  Gilbreth,  176  Federal  St.,  Boston,  inventor 
of  the  portable  gravity  concrete  mixer,  some 
nine  views  of  the  method  of  building  the  foun- 
dations for  that  plant.  The  interesting  fea- 
ture of  the  work  is  that  the  mixer  is  carried 
by  derrick  from  place  to  place,  allowing  the 
concrete  to  be  dumped  from  the  mixer  directly 
into  the  place  where  wanted. 

The  Whitehall  Portland  Cement  Co.,  712 
Reading  Terminal,  Philadelphia,  has  published 
in  one  cover  a  description  of  its  site  and  raw 
materials  at  Cementon,  Pa.,  an  historical  sketch 
of  the  manufacture  of  cement,  the  report  of 
Major  Marshall,  Major  Leech  and  Captain 
Crosby,  Corps  of  Engineers,  U.  S.  A.,  on  the 
testing  of  cement,  and  some  valuable  informa- 
tion concerning  the  use  of  cement  in  freezing 
weather,  cement  in  sidewalks  and  the  compo- 
sition of  concrete  for  various  uses,  together 
with  numerous  tests  of  the  Whitehall  cement. 
The  booklet  is  interspersed  with  views  of  the 
Cementon  works  and  of  buildings,  bridges  and 
dams  in  which  the  cement  has  been  used. 

The  Western  Electric  Co.,  Chicago,  has  is- 
sued catalogue  No.  3020,  which  is  devoted 
chiefly  to  direct-connected  exhaust  fans  and 
steel-plate  blower  equipment.    The  exhaust  fan 


motor  outfits  are  designed  for  110,  220  and  500 
volts.  Suggestions  are  given  regarding  the 
proper  setting  of  fans,  including  a  m'ethod  of 
mounting  fans  in  places  where  unusually  high 
temperatures  are  encountered. 

The  Christensen  Engineering  Co.,  Milwaukee, 
Wis.,  has  published  three  beautifully  printed 
and  Illustrated  catalogues.  One  describes  the 
"Ceco"  electrical  machinery,  including  direct- 
current  motors,  direct-current  generators  from 
25  to  1,000  kilowatts  capacity,  alternators  of  75 
to  1,500  kilowatts  capacity,  transformers  and 
dynamic  interrupters  for  transformer  protec- 
tion. Another,  No.  53,  is  devoted  to  straight 
air-brake  equipments,  with  independent  motor 
compressor,  for  electric  cars;  this  is  a  detailed 
account  of  the  various  parts  of  the  system  and 
their  operation  and  is  accompanied  by  instruc- 
tions for  installing  and  maintenance  and  by 
plates  of  typical  application.  Publication  No. 
54  is  a  description  of  the  works  of  the  com- 
pany where  the  air  brakes  are  made  and  con- 
tains a  long  list  of  patrons,  with  a  large  num- 
ber of  illustrations  of  railways  equipped  by  it. 

The  Green  traveling  link  grates  are  the  sub- 
ject of  Catalogue  C  of  the  Green  Engineering 
Co.,  Western  Union  Building,  Chicago.  The  il- 
lustrations show  the  latest  improvements  in  its 
chain  grate,  and  the  booklet  will  be  found  of 
value  alone  from  a  list  of  bituminous  coals  of 
the  States  of  Ohio,  Pennsylvania,  Illinois,  In- 
diana and  Kentucky,  giving  by  counties  the 
output  of  the  mines,  the  heat  value  of  the  coal 
and  its  proximate  analysis. 

The  Page  concrete  mixer  consists  of  a  rec- 
tangular box  with  filler  blocks  in  the  corners, 
the  box  being  revolved  by  a  central  shaft  in- 
clined at  about  45  degrees.  The  top  of  the 
box  is  open  and  being  inclined,  allows  for 
ready  charging;  a  door  in  the  side  of  the  box 
is  the  discharging  outlet.  Page  &  Shnable, 
Security  Building,  Chicago,  show  its  operation 
in  a  circular  they  are  distributing. 

A  47-page  catalogue,  9?ixl2i4  inches,  in  size, 
has  been  Issued  by  the  Gurney  Heater  Manu- 
facturing Co.,  74  Franklin  St.,  Boston,  cover- 
ing the  complete  range  of  steam  and  hot-water 
boilers,  radiators  and  heating  accessories  which 
it  manufactures.  Full  page  illustrations  of  the 
boilers  and  radiators  are  given,  and  the  book 
includes  corresponding  tables  of  dimensions, 
capacities  and  prices. 

The  Eugene  Dietzgen  Co.,  181  Monroe  St., 
Chicago,  is  distributing  a  circular  describing 
a  new  electric  blue-printing  machine.  This 
consists  of  a  cylindrical  printing  frame  com- 
posed of  two  heavy  curved  plates  of  glass, 
which  is  carried  by  a  base  which  also  holds  the 
printing  frame  and  which  supports  the  arc 
lamp  and  an  automatic  lamp  driving  gear.  The 
cylindrical  frame  revolves  on.  trunnions,  so  that 
it  can  be  swung  into  a  horizontal  position  for 
loading.  When  the  lamp  reaches  the  end  of  its 
downward  travel,  it  is  automatically  reversed 
and  returns  quickly  to  the  original  position. 

The  BufiEalo  Forge  Co.,  Buffalo,  N.  Y.,  has 
issued  a  booklet  illustrating  its  horizontal  cen- 
ter and  side-crank,  horizontal  tandem  com- 
pound, vertical  center-crank  and  compound  and 
marine  types  of  steam  engines.  It  has  also 
prepared  a  booklet  on  mechanical  induced  draft 
in  which  are  shown  a  number  of  different  types 
of  induced  draft  fans. 

The  G.  Drouv6  Co.,  Bridgeport,  Conn.,  has 
prepared  two  circulars,  one  describing  the  Lov- 
ell  window  and  shutter  operating  device  and  the 
other  a  portable  stove  it  makes  for  burning 
either  hard  coal  or  coke  and  designed  primarily 
for  temporary  warming,  as  in  a  building  under- 
going erection.  The  Lovell  device  is  said  to  be 
capable  of  operating  a  line  of  sash  500  feet  long 
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from  one  station,  if  desired,  and  is  adaptable 
to  any  kind  of  sash. 

Tlie  Pittsburg  Blue  Print  Co.,  Park  Building, 
Pittsburg,  has  prepared  an  illustrated  cata- 
logue of  its  electric  blue-printing  machines. 
These  are  furnished  in  both  upright  and  tilting 
types,  the  latter  allowing  the  cylinder  about 
which  the  sensitized  paper  and  tracings  are 
wrapped  to  be  held  in  a  horizontal  position 
while  loading  and  placed  in  the  vertical  position 
for  printing.  This  type  is  intended  especially 
for  making  copies  of  small  tracings  which 
can  thus  be  easily  handled. 

The  1902-1903  catalogue  of  the  Dunning  boil- 
ers and  tanks  has  been  issued  by  the  New 
York  Central  Iron  Works  Co.,  Geneva,  N.  Y. 
It  is  a  book  of  56  pages,  containing  a  detailed 
description  of  the  boilers,  illustrations  and 
tables  of  the  different  types  and  a  large  num- 
ber of  testimonial  letters.  The  descriptive 
matter  is  liberally  indented  with  catch  heads 
so  that  specific  features  may  be  studied  at  a 
glance. 

The  Watertown  Engine  Co.,  Watertown,  N. 
Y.,  is  distributing  a  folder  giving  a  concise 
statement  of  the  points  of  the  Watertown  four- 
valve  steam  engine,  and  showing  a  section 
through  the  cylinder  and  valves. 

The  Robins  belt  conveyor  as  applied  to  min- 
ing operations,  where  it  is  designed  to  handle 
as  much  as  1,200  tons  of  tailings  and  waste  per 
hour,  is  described  in  a  circular  published  by 
the  Robins  Conveying  Belt  Co.,  Park  Row 
Building,  New  York  City.  An  interesting  illus- 
trated account  is  given  of  the  operations  at  the 
plant  of  the  Gold  Pan  Engineering  &  Mine  Sup- 
ply Co.,  at  Breckenridge,  Colo. 


Personal  and  Obituary  Notes. 


Mr.  E.  G.  Barrow  has  been  elected  city  en- 
gineer of  Hamilton,  Ont. 

Mr.  E.  R.  Gayler  and  Mr.  E.  H.  Brownell 
have  been  appointed  civil  engineers  in  the  U. 
S.  Navy. 

Mr.  W.  H.  Daub  has  been  transferred  to  the 
engineering  department  of  the  Chicago,  Rock 
Island  &  Pacific  Railway. 

Mr.  Clifford  B.  Moore  and  Mr.  Abraham  XJ. 
Whitson  have  been  appointed  transitmen  for 
the  Aqueduct  Commission  of  New  York  City. 

Mr.  Bernard  Haentzchel  has  been  appointed 
superintendent  on  the  Mines  and  Metallurgy 
building  for  the  Louisiana  Purchase  Exposition 
at  St.  Louis. 

Mr.  D.  M.  Quay  has  resigned  his  position  with 
the  George  A.  Fuller  Co.,  to  become  president 
of  the  Mannados  Enginnerlng  Co.,  Townsend 
Building,  New  York. 

Mr.  W.  E.  Belknap,  M.  Am.  Soc.  C.  E.,  has 
resigned  his  position  as  assistant  engineer  in 
the  Department  of  Docks  and  Ferries  of  New 
York  City  to  accept  a  business  engagement. 

Mr.  Justin  Bums,  Assoc.  M.  Am.  Soc.  C.  E., 
has  resigned  his  position  with  the  Rapid 
Transit  Railroad  Commission  of  New  York  to 
take  charge  of  the  construction  of  some  700 
miles  of  railroad  In  China. 

Mr.  M.  M.  RIchey,  Jr.,  acting  general  super- 
intendent of  the  Central  Railroad  of  New  Jer- 
sey, has  been  appointed  superintendent  of  the 
Birmingham  division  of  the  Southern  Railway, 
at  Birmingham,  Ala.,  to  succeed  Mr.  C.  S.  Hay- 
den,  resigned. 

Mr.  Samuel  M.  Gray,  M.  Am.  Soc.  C.  E.,  has 
been  engaged  by  the  Citizens'  Association  of 
Paterson,  N.  J.,  to  make  a  preliminary  exam- 
ination of  the  Passaic  River,  in  connection  with 
an  Investigation  of  the  best  system  for  the 
disposal  of  sewage  of  that  city. 


The  officers  of  the  Jamestown,  Va.,  exposi- 
tion to  be  held  in  1907  to  commemorate  the 
foundation  of  the  Anglo-Saxon  civilization  In 
the  Western  Hemisphere  are  Fitzhugh  Lee, 
president;  Gen.  D.  Lowenberg,  Norfolk,  Va., 
director;  Gwynn  F.  Shepperd,  Norfolk,  secre- 
tary. 

Mr.  Arthur  J.  Cox,  who  is  a  partner  of  Mr. 
Charles  P.  Chase  in  the  engineering  business 
conducted  by  the  Iowa  Engineering  Co.  at  Clin- 
ton, la.,  has  returned  from  a  fourteen  months' 
trip  in  Europe,  where  he  has  made  an  investi- 
gation of  sewerage  and  sewage  disposal  sys- 
tems of  France,  Germany  and  England. 

The  National  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings  has  elected 
the  following  officers:  B,  F.  Pickering,  Seabom- 
ville,  N.  H.,  president;  C.  C.  Mallard,  Algiers, 
La.;  A.  Shane,  A.  Zimmerman,  Denver;  A. 
Moritzheimer,  Milwaukee,  vice-presidents;  S.  F. 
Patterson,  Concord,  N.  H.,  secretary;  N.  W. 
Thompson,  Ft.  Wayne,  Ind.,  treasurer. 

Col.  Washington  A.  Roebling  has  submitted 
to  an  operation  in  a  New  York  hospital  in  the 
effort  to  regain  the  physical  comfort  which  he 
has  not  enjoyed  during  the  thirty  years  that 
have  elapsed  since  he  contracted  caisson  fever 
in  the  construction  of  the  New  York  and  Brook- 
lyn bridge.  His  physicians  are  reported  as 
saying  that  there  is  every  reason  that  he  will 
be  restored  to  health. 

Frederick  Tudor,  a  well-known  engineer  and 
contractor  in  the  heating  and  ventilating  busi- 
ness, died  October  28  at  Lincoln,  Mass.,  aged 
57  years.  He  was  graduated  from  Harvard  in" 
1867,  and  first  began  as  a  civil  engineer  in  the 
construction  of  the  White  Mountain  extension 
of  the  Boston  &  Maine  Railroad.  He  was  best 
known  as  the  inventor  of  the  Tudor  system  of 
steam  heating,  patented  about  1885. 

Mr.  James  Corbett  has  been  appointed  su- 
perintendent of  the  Chicago  &  Erie  division  of 
the  Erie  Railroad,  at  Huntington,  Ind.,  and  is 
succeeded  as  superintendent  of  the  Susque- 
hanna &  Tioga  divisions  at  Elmira,  N.  Y.,  by 
Mr.  T.  H.  PIndell,  who  resigns  the  superin- 
tendency  of  the  Greenwood  Lake  division,  with 
headquarters  at  Jersey  City.  He  will  be  suc- 
ceeded by  Mr.  J.  C.  Tucker,  of  Rochester,  and 
Mr.  Tucker  by  Mr.  E.  T.  Resiler. 

The  following  nominations  for  officers  for 
the  ensuing  year  of  the  American  Society  of 
Mechanical  Engineers  have  been  made  by  the 
nominating  committee:  President,  William 
Sellers,  Philadelphia;  treasurer,  F.  H.  Stillman, 
New  York  City;  vice-presidents,  F.  H.  Daniels. 
Worcester;  James  Christie,  Philadelphia,  and 
John  R.  Freeman,  Providence;  managers,  R. 
C.  McKinney,  New  York  City;  S.  S.  Webber, 
Trenton,  and  Newell  Sanders,  Chattanooga. 

Prof.  Sidney  H.  Short,  one  of  the  first  ex- 
perimenters of  electric  street  traction,  died  of 
appendicitis  In  London  the  early  part  of  last 
week.  He  was  between  43  and  44  years  of 
age.  In  the  early  eighties  he  became  pro- 
fessor of  chemistry  of  the  University  of  Denver, 
where  he  began  experimenting  in  electricity, 
building  an  underground  high-tension  road,  in 
which  the  cars  were  operated  in  series.  Al- 
though this  system  proved  a  failure  it  led  him 
into  a  field  In  which  he  made  a  great  number 
of  inventions.  He  established  the  Short  Elec- 
tric Railway  of  Columbus  and  was  at  one  time 
connected  with  the  Walker  Electric  Co.,  of 
Cleveland. 


thousand  pounds  of  steel  that  had  been  placed 
on  the  falsework  of  the  eastern  span  of  the  Chi- 
cago Great  Western  bridge  were  dropped  into 
the  river  during  a  flood  in  July. 


The  Wearing  Surfaces  of  Highway  bridge 
floors  were  made  the  subject  matter  of  a  re- 
cent report  by  a  committee  of  the  Association 
of  Railway  Superintendents  of  Bridges  and 
Buildings.  In  response  to  a  set  of  questions 
sent  out  by  the  committee,  a  number  of  inter- 
esting replies  were  received.  Mr.  J.  B.  Sheldon, 
superintendent  of  bridges  and  buildings  of  the 
New  York,  New  Haven  &  Hartford  R.  R.,  re- 
ports that  with  a  traffic  that  will  wear  out  3- 
inch  plank  in  two  years  Trinidad  asphalt  will 
last  from  six  to  seven  years,  and  states  it  to  be 
his  experience  that  where  a  large  volume  of 
business  is  done,  requiring  a  strong  bridge  with 
a  wearing  surface  of  asphalt  or  granite  blocks, 
the  paving  will  last  enough  longer  to  more  than 
pay  for  the  extra  cost  of  a  bridge  strong  enough 
to  carry  the  added  weight  and  the  expense  of 
an  under  floor  to  support  the  paving.  Mr.  A. 
S.  Markley,  superintendent  of  bridges  and 
buildings  of  the  Chicago  &  Eastern  Illinois  R. 
R.,  reports  that  white  oak  plank  4  inches  thick, 
laid  on  6-inch  string  pieces  2  feet  apart ,  will 
last  from  six  to  eight  years,  excepting  where 
traffic  is  very  heavy,  and  in  such  cases  the  life 
of  the  plank  does  not  exceed  three  years.  It 
will  always  wear  out  before  it  decays. 


The  Recovery  of  Bridge  Steel  from  the  bed 
of  the  Des  Moines  River  near  Des  Moines,  Iowa, 
is  being  carried  on  by  the  American  Bridge 
Company  with  the  aid  of  divers;    Two  hundred 


The  Extensive  Use  of  Automobiles  in  France 
is  strongly  impressed  upon  one  by  the  great 
number  met  on  the  streets  of  Paris  and  the 
roads  of  its  environs,  writes  a  correspondent 
of  The  Engineering  Record.  Every  form  and 
size,  from  the  autocycle,  with  two  wheels,  for 
one  passenger,  to  the  heavy  waggonette,  for 
several  passengers  and  heavy  baggage,  is  com- 
mon. The  machines  are  operated  at  high  speed 
generally,  and  driven  with  great  skill.  Their 
durability  and  reliability  are  shown,  in  a  way, 
by  the  number  of  "dead"  machines  hauled 
along,  and  the  number  halted  for  repairs  by 
the  wayside;  but  few  dead  machines  are  seen 
in  the  streets  of  Paris.  Probably  the  best  place 
in  the  country,  and  the  most  favorable  time, 
to  observe  the  automobiles  is  the  ten  miles  of 
road  between  Paris  and  Versailles,  on  a  day 
that  the  fountains  play  at  Versailles.  This  oc- 
curs but  once  or  twice  a  month  during  the 
summer,  and  on  a  very  few  especial  occasions. 
The  flow  of  water  lasts  only  a  fraction  of  an 
hour,  but  the  spectacle  is  magnificent  and  at- 
tracts a  vast  crowd.  After  the  exhibition,  late 
in  the  afternoon,  the  road  to  Paris  is  traveled 
by  a  large  number  of  the  spectators.  While 
driving  from  Versailles  to  Paris,  starting  just 
before  the  completion  of  the  flow,  between  fifty 
and  sixty  automobiles  passed  by  the  coach. 
Nearly  all  were  four-wheeled  and  carried  four 
passengers  or  more.  Four  or  five  were  elec- 
tric; the  others  were  of  the  internal-combus- 
tion, oil-burning  type.  The  road  is  excellent, 
but  has  several  long  inclines  of  considerable 
grade.  The  speed  up  grade  was  anywhere  from 
four  to  twelve  miles  an  hour  for  different  ma- 
chines. Down  grade  all  ran  at  high  speed, 
many  at  thirty,  and  some  apparently  at  nearly 
forty,  miles  an  hour.  Although  the  driveway 
is  generally  narrow,  three  vehicles  abreast  fill- 
ing it,  there  was  no  evidence  of  accidents  or  of 
near  approach  to  any.  Upon  coming  near  Paris 
a  considerable  number  of  the  machines  were 
seen  halted  for  repairs.  From  twenty  to  twen- 
ty-five per  cent,  of  the  machines  on  the  home 
trip  were  stopped  and  undergoing  repairs,  near- 
ly all  with  the  machinery  uncovered.  This  is 
a  very  large  proportion.  Possibly  it  is  due  to 
the  high  speed  that  every  chauffeur  seemed  bent 
on  making  down  grade. 
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CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,     BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OF  Engineering  and  Building  Supplies. 

For  Fropouli  im  ptsa  xt,  xtU,  xtIU  and  xxvii. 

WATER. 

Washington,  D.  C. — A.  G.  Lakenaw,  Ch.  Clk.,  Engr. 
Dept.,  D.  C,  writes  that  the  contract  tor  furnlshlnc 
135  tons  of  cast-iron  specials  (bids  opened  Oct.  18) 
has  been  let  to  the  Dimmicic  Pipe  Co.,  Birmingham, 
Ala.,  at  .$00  per  ton  ;  total,  ^12,150. 

New  York,  N.  Y. — Bids  will  be  received  Nov.  6,  l)y 
Robert  Grier  Monroe.  Comr.  of  Water  Supply,  Gas  and 
Electricity,  for  furnishing  single  and  double  nozzle 
case  hydrants,  lead-lined  iron  pipe,  unions,  elbows  and 
couplings. 

Meadville,  Pa. — City  Engr.  W.  A.  Doane  writes  that 
contracts  are  about  to  be  let  for  a  l.")0-H.-P.  boiler 
and  liO-in.  suction   pipe  for  the  new  water  supply. 

Pcnnjjrove,  N.  J. — Bids  will  be  received  Nov.  12  by 
the  Mayor  and  Council  for  the  erection  of  water 
works,  consisting  of  two  500,000-gal.  compound  du- 
plex steam  pumps.  1  boiler  feed  pump,  1  heater,  two 
75-H.-P.  boilers,  steam  and  water  fitting,  1  steel 
smokestacit;  tower  and  tank  18x32  ft.,  90  ft.  above 
foundations;  brick  power  house;  4  miles  at  cast- 
iron  pipe,  10  to  4  in.  diameters;  29  valves  and  41 
lire  hydrants.     John  P.   Leap,  Chmu.   Water  Com. 

llammonton,  N.  J. — Bids  will  be  received  Nov.  7  by 
the  Water  Comrs.  for  turnishiug  and  erecting  two 
.500.000-gaI.  compound  duplex  steam  pumps,  two 
lOO-H.-P.  boilers,  heater  and  boiler  feed  pump,  and 
steam  fitting.     J.  L.  O'Douuell,  Secy. 

iMn/i  Inland  City,  N.  Y. — The  Dept.  of  Water,  Gas 
&  Electricity  is  said  to  be  planning  water  main 
extensions  In  the  Boro.  of  Queens.  Over  8Vj  miles 
of  pipe  will  be  required,  including  a  relief  main  in 
Astoria,  2  miles  in  length  and  12,  14  and  16  ins.  in 
diameter. 

llrooklijn.  N.  y.— Ch.  Engr.  N.  P.  Lewis,  of  the  Bd. 
of  Estimate  has  reported  in  favor  of  the  construc- 
tion of  pipe  galleries  in  the  subway  in  Fulton  St., 
between  Boerum  PI.  and  Flatbush  Ave. ;  estimated 
cost,  $150,000.  Also  in  the  subway  on  Broadway, 
i)etween  Ann  and  Morris  Sts. ;  estimated  cost,  $250,- 
000. 

MvKeesport,  Pa. — The  Water  Comrs.  are  consider- 
ing plans  for  the  improvement  of  the  water  supply. 
Supt.  T.  H.  Verner  recommends  the  instailatlou  of 
a  filtering  plant  and  the  construction  of  another  reser- 
voir. 

AUentoun,  Pa. — The  City  Council  has  adopted  a 
resolution  requesting  the  Mayor  to  communicate  with 
an  expert  engineer  to  visit  this  city  and  recommend 
a  plan  to  bring  in  and  store  the  water  from  Schantz's 
Spring. 

Bloomsbunj,  Pa. — Robt.  Snodgrass,  of  Ilarrisburg, 
W.  II.  l>ale  and  Victor  Koch,  of  Scranton,  with 
others,  have  incorporated  the  Town  Water  Co.  and 
applied  for  a  charter.  Their  purpose  is  said  to  be 
to  supply  water  to  ail  the  towns  l)etween  Blooms- 
burg  and  Berwick. 

Timberville,  Va. — Local  press  reports  state  that 
this  town  is  about  to  install  a  gravity  system  of 
water   works. 

Jiatncsiille,  Go.  -The  City  Council  has  decided  to 
|)urcha.se  a  duplicate  pump  for  the  electric  light  and 
water  works  department. 

Savannah,  Oa. — Hal  H.  Bacon,  Chmn.  of  Water 
Com.,  writes  that  the  following  bids  were  opened  Oct 
2I>  for  a  Corliss  cross-compound  duplex  compressor 
air  pump,  condenser,  i)ipes.  valves  and  necessary  fit- 
tings for  connecting  a  duplicate  compressor :  Bacon 
Air-Lif  t  Co.,  New  York,  $15,415 ;  Pneumatic  Eng. 
Co..  $13,987. 

Xenia.  0. — Consulting  Engr.  O.  H.  Jewell  and  Wal- 
ter Wagner,  of  Chicago,  having  been  engaged  by  the 
Water  Works  Trus.  to  make  plans  and  sneoiflcations 
for  a  water  purification  plant  for  this  city,  have  re- 
ported recommending  that  a  filtration  plant  having 
a  daily  capacity  of  10,000,000  gals,  be  located  on 
the  banks  of  Mahoning  River  opposite  the  present 
city  water  works;  they  also  recommend  the  installa- 
tion of  meters.  For  the  low-service  pumping  station 
two  10.00O.0O(t-gaI.  pumps,  each,  connected  to  a  ver- 
tical compound  condensing  engine,  are  recommended. 

Findlait,  f).— Cltv  Engr.  John  W.  S.  Riegle  writes 
tliat  ail  bids  recently  received  for  contemplated  water 
main  extension  have  been  rejected  and  new  bids  will 
be  asked  soon  upon  20-in.  cast  iron  pipe  and  upon 
24-ln.   vitrified   pipe.      Proposed   line,   lO.G  miles  long. 

Prophf'fstfiicn.  III. — Village  Clk.  B.  J.  Loomis  writes 
that  on  Oct.  21  it  was  voted  to  construct  water 
works,  and  that  the  village  is  now  ready  to  receive 
plans  and  specifications  for  works. 

Lakr  Park.  Minn. — Bonds  to  the  amount  of  $1.5.000 
are  to  be  voted  for  water  works,  sewerage  and  elec- 
tric lighting,  according  to  press  reports. 

Duluth,  Minn. — At  the  recent  election  it  was  voted 
to  purchase  the  West  Dniuth  water  plant  for  $140,- 
000. 

Ottumira.  la. — The  Supreme  Court  has  decided  that 
the  city  may  levy  a  tax  for  the  municipal  owner- 
ship of  water  works,  and  press  reports  state  that  the 
city  will  construct  a  plant  to  cost  $400,000,  the  con- 
tract for  which  has  l)een  let. 

Went  Jlay  ('it;/.  Mich. — The  Water  Comrs.  are  re- 
ported to  have  decided  to  install  the  meter  system. 

Victoria.  Tex.-^The  Refugio  Land  &  Irrigation  Co. 
lias  been  Incorporated,  with  a  capital  of  $(i00.000  to 
construct,  maintain  and  operate  dams,  ditches,  etc., 
for  irrigation  purposes  The  incorporators  are  :  J.  C. 
Dllworth.  of  Gonzales,  Tex.  ;  J.  C.  McDowell,  of  the 
Gutfey  Oil  Co.,  Pittsburg,  Pa.  ;  Preston  Austin,  of  Vic- 
toria, and   others. 

Wchsttr  drove.  Mo. — Bids  are  wanted  Nov.  3  for 
furnishing  fire  hydrants,  valves,  meters,  etc..  and  lay- 
ing 47.48o  ft.  of  4  to  12-in.  cast  iron  water  pipe.  Wm. 
II.  liryan.  Consulting  Engr.,  Lincoln  Trust  Bldg.,  St. 
Louis.     Edw.  8.  Hart,  Chmn.  Com.  on  Water  Supply. 


New  Orleans,  La. — According  to  local  press  reports 
Wellman  Bradford,  of  Crowley,  La.,  has  organized  an 
Irrigation  company,  to  construct  a  canal  at  a  pnili- 
able  cost  of  $1,000,000;  total  length  of  canal  about 
04  miles,  in  the  parishes  of  St.  Landry,  Acadia  and 
I'alcasiu,  with  the  Mississippi  Klver  as  the  source  of 
supply.  Geo.  Thompson,  of  New  York  City,  is  said  to 
be  I'res.  of  the  Co. 

St.  Louis,  Mo. — The  Bd.  of  Pub.  Improv.  has  re- 
jected all  plans  of  the  World's  Fair  engineers  for  lay- 
ing wroughtlron  water  mains  on  the.  Fair  Grounds 
and  referred  the  mutter  to  the  Water  Comr.,  with 
the  suggestion  that  he  notify  the  World's  Fair  en- 
gineers to  use  cast-iron  pipe. 

Euiilc  Lake,  7't'x. — A  franchise  is  said  to  have  been 
granted  for  the  establishment  of  water  works  and  an 
electric  light  plant. 

El  Puso,  7c.r.--The  Olio  &  Fruitland  Canal  Co.,  of 
Olio.  .Sew  .Mex.,  has  been  Incorporated.  Capital  slock, 
$50,(HK).  The  company  is  organized  to  construct 
canals  and  irrigation  ditches  from  the  San  Juan 
River.  The  term  of  existence  la  fifty  years.  The 
directors  are  Henry  T.  Stotworthy,  J.  G.  Biggs, 
Walter    O.    Ashcroft    John    R.    Young    and   others. 

Ucnton,  Wash. — it  is  stated  that  bids  are  wanted 
Nov.  10  for  $4,000  water-works  bunds.  Geo.  W.  Cus- 
ter, Clk. 

Maybell,  Colo. — Wm.  P.  Wagner,  Gen.  Mgr.  of  the 
Maybell  Canal  Co.,  writes  that  bids  are  desired  lor 
work  contemplated  by  said  company.  Estimated 
cost,  $30,000.  J.  Q.  Ellis,  Pres.;  Wm.  Taylor,  Engr.- 
In-Charge. 

Santa  Fe,  New  Mex. — Important  improvements  are 
to  be  made  In  the  water  works  of  this  city,  which 
are  owned  by  the  Santa  Fe  Water  &  Light  Co.  Edgar 
L.  Street,  Advising  Engr.,  44  Wail  St.,  New  York 
City. 

Antonito.  I'olo. — Chas.  Brickinstein.  Surveyor  of 
Customs;  Zeph  Charles  Felt,  of  Denver,  and  Albert 
li.  Smith,  of  Mauassa,  are  said  to  be  interested  in 
a  scheme  to  build  dams  to  store  water  on  the  Mogote 
and  Elk  Creek  reservoir  sites,  west  of  Antonito,  ou 
Conejos  River,  said  reservoirs  to  hold  from  50,000 
to  75,000  acre  ft.  of  water  each.  J.  C.  Ulrlch,  of 
Denver,    Cousulting    Engr. 

Sterliny,  Colo. — Bids  are  wanted  Nov.  10  for  the 
purchase  of  water  works  bonds,  not  less  than  $40,000 
nor  more  thau  $03,000,  as  advertised  in  The  Engineer- 
ing  Record. 

San  Bernardino,  Cat. — City  Clk.  Legare  Allen  writes 
that  at  the  election  to  be  held  Dec.  20  a  vote  will 
be  taken  on  the  issue  of  water  works  bonds,  as 
follows:  $103,000,  $08,000  and  $00,000;  total,  $297,000. 
All  three  propositions  to  be  voted  upon  separately. 

Salt  Lake  City,  Utah. — Preliminary  work  and  plans 
are  now  being  made  for  work  contemplated  by  the 
Weber  River  Irrigation  Co.,  wh'ch  work  includes 
storage  dams  for  flood  water,  water  power,  etc.  The 
company  has  been  organized  by  the  community  of 
irrigators  whose  source  of  supply  is  the  Weber  River. 
Probable  cost  of  work,  $300,000.  Eugrs.-in-Charge, 
Doremus  &  Kelsey,   of   Salt  Lake  City. 

Wessinyton  Springs,  S.  Dak. — This  place  is  said  to 
be  considering  the  project  of  sinking  an  artesian  well 
for  a  water  supply   and   fire  protecliou. 

Evans,  Colo. — I'ress  reports  state  that  the  Union 
Ditch  Co.,  of  Evans,  proijoses  to  build  a  reservoir 
3  miles  northwest  of  Longmout;  capacity  of  reservoir, 
500,000,000  gals. 

The  Union  Reservoir  Co.  has  been  incorporated, 
with  a  capital  of  $25,000,  to  operate  in  Weld  Co.; 
principal  place  of  business,  Evans.  Directors;  Jas. 
S.   Barber,  A.   W.  James  and  others. 

Salem,  Ore. — Local  press  reports  state  that  the 
State  of  Oregon  has  awarded  contracts,  as  follows, 
for  the  reclamation  of  arid  land:  To  the  Pilot  Butte 
Development  Co.,  of  which  A.  M.  Drake  Is  Pres., 
for  the  reclamatiou  of  84,707  acres  of  laud,  the  main 
body  of  which  lies  south  aud  east  of  the  town  of 
Bend  in  Cook  Co.;  to  the  Oregon  Development  Co., 
of  which  J.  E.  Morson  is  Pres..  68,091  acres  of  land 
in  the  southern  part  of  Cook  Co.  and  the  uorthern 
part    of    Klamath    Co. 

Sacramento.  Cal. — Bids  are  wanted  Dec.  15  for  the 
purchase  of  $150,000  bonds  to  complete  the  system 
of  water  mains  for  this  city.  M.  J.  Desmond,  City 
Clk.  C.  M.  Phinney,  Deputy  City  Surveyor,  writes 
that  as  soon  as  said  bonds  are  sold  it  is  presumed 
the  City  Trus.  will  adopt  specifications  aud  let  con- 
tracts for  laying   water  maius. 

Santa  Ana,  Cal. — P.  H.  Krick,  Secy.  Anaheim  Union 
Water  Co.,  writes  that  said  Co.  proposes  to  cement 
its  main  canal  from  Placentia  to  the  head  gate  at  a 
probable  cost  of  $110,000.  The  work  is  likely  to  be 
done  under  the  supervision  of  the  Co.'s  superintend- 
ent, and  will  require  several  years  for  completion. 
G.  W.  Sherwood,  of  Fullerton,  Engr.-in-Charge.  Said 
Co.  is  investigating  site  for  dam  and  reservoir  which 
may  be  built  at  a  probable  cost  of  $75,000.  C.  C. 
Chapman,  of  B'uliertou,  and  Fred.  Eaton,  of  Los 
Angeles,    are  interested. 

Grand  Junction,  Colo. — The  Council  Is  said  to  con- 
template the  expenditure  of  $10,000  in  improving  the 
water  works  system.  A  3,000,000-gai.  pump  is  to 
be   bought. 

Basalt,  Colo. — At  a  special  election  to  be  held  Nov. 
12  a  vote  will  be  taken  on  proposition  to  construct 
a  municipal  system  of  water  works.  I.  H.  Mitchell, 
Town  Clk. 

San  Jose,  Cal. — Local  press  reports  state  that  the 
Spring  Valley  Water  Co.,  of  which  Mr.  Scussler  is 
Supt.,  has  in  contemplation  extensive  improvements, 
including    the  construction  of  a    large    reservoir. 

Denver,  Colo. — The  Denver  Eureka  Power  Co.  has 
been  Incorporated  by  G.  H.  Sethman,  W.  H.  Sher- 
rod  and  W.  F.  Sperry.  of  Denver,  with  a  capital  of 
$3,000,000.  The  articles  of  incorporation  set  forth 
that  it  Is  the  purpose  of  the  company  to  generate 
power  and  to  take  water  from  Middle  Boulder  Creels 
and  to  convey  It  to  patrons  throughout  the  State. 
In  addition  to  irrigation  projects  it  is  proposed  to 
generate  and  sell  electricity. 

Los  Angeles,  Cal. — The  Imperial  Water  Co.,  No.  7, 
principal  place  of  business,  Los  Angeles,  has  been 
Incorpornted  by  W.  F.  Holt,  R.  T.  I'erry,  F.  C. 
I'nulln    and    others.      Capital   stock,    $200,000. 

The  Sierra  Vista  Water  Co.,  principal  place  of 
business,  Los  Angeles,  has  been  incorporated  by  C. 
S.  M'unn,  M.  P.  Phipps,  F.  A.  Nance  and  others. 
Capital   stock,  $100,000. 


Ban  Francisco,  Cal. — The  Bay  Cities  Water  Co.  has 
been  Incorporated  with  a  capital  of  $10,000,000.  The 
incorporators  are  Wm.  S.  Tevls,  Clinton  E.  Worden, 
Henry  L.  Tevls  and  others.  According  to  local  pri^s 
reports  the  watershed  whicli  the  company  has  se- 
cured comprises  an  area  of  about  250  square  miles, 
beginning  about  10  miles  southeasterly  from  San 
Jose  and  extending  back  Into  the  mountains,  em- 
bodying the  valleys  of  the  Coyote,  the  San  Felipe, 
Las  Animas,  Packwood  and  numerous  other  streams. 

Cheney,  Wash. — The  Citizens'  Com.  has  reported 
favorably  on  the  proposition  for  the  city  to  purchase 
the  water  plant. 

Bonesteel,  S.  D. — Water  works  bonds  to  the  amount 
of  $5,000  arc  reported  to  have  been  voted. 

Provo  City,  Utah. — The  Council  Water  Com.  has  re- 
ported estimating  the  cost  of  piping  spring  water 
10  the  city  at  $29,060  to  $33,990.  The  cost  ot  a 
filtering  apparatus  which  would  be  needed  if  the 
city  did  not  use  water  from  the  springs  Is  estimated 

Colorado. — Ch.  Hydrographer  F.  H.  Newell,  of  the 
Geological  Survey,  Washington,  D.  C,  is  reported  to 
have  announced  that  the  first  definite  selection  of 
sites  for  irrigation  reservoirs  to  be  constructed  by 
the  Federal  Government  has  been  made.  The  reser- 
voirs are  to  be  located  ou  St.  Mary's  River,  Mon- 
tana; the  Gunnison  River,  Colo.;  the  Carson  and 
Truckee  rivers,  lu  Nevada;  the  Salt  and  Gila  rivers, 
in  Southern  Arizona;  the  Big  Horu,  in  Wyo.;  the 
Sweetwater,  in  Wyo.,  and  the  Grand  Blver,  in  Colo. 
Springville  Utah. — The  City  Council  Is  said  to  be 
considering  the  issue  of  bonds  for  water  works  and 
electric  lights. 

Mancos,  Colo. — In  a  report  to  the  Bd.  of  Trus.  Blalr 
Burwell,  C.  E.,  places  the  estimated  cost  of  a  com- 
plete system  of  water  works  at  $20,000. 

Montreal,  Que. — The  Water  Com.  has  awarded 
the  contract  for  the  erection  of  new  pumping  building 
at  the  high  level  station  to  McDonald,  Ouimet  &  Co., 
for  $4,275. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Watcrhury,  Conn. — The  Bd.  of  Pub.  Wks.  has  award- 
ed contracts  for  storm  water  sewers  as  follows:  To 
Edw.  McManus,  sewers  in  Bronson,  Bishop  and  other 
streets,  for  $4,596.  To  Pasquale  Contaldl,  sewers  In 
North  Willow  and  Ridgewood  Sts.,  for  $5,239. 

Woonsocket,  R.  I. — The  City  Council  has  made  an 
appropriation  for  an  additional  filter  bed  for  sewage 
disposal. 

New  Britain,  Conn. — Local  papers  quote  Sewer 
Comr.  and  Supt.  Beach  as  having  stated  that  work  on 
the  trunk  sewer  and  two  large  Interceptors  will  be 
started  early  in  the  spring. 

Laconia,  N.  H. — The  City  Council  has  referred  the 
proposition  to  construct  a  system  of  sewers  In  that 
portion  of  the  city  known  as  The  Weirs  to  the  Com. 
on  Sewers.     Chas.  O.  Downing,  Chmn. 

Hartford,  Conn. — The  contract  for  constructing 
Ii'olly  Brook  culvert  has  been  awarded  to  Chas.  H.  Slo- 
cum,  his  bid  being  $11,352  with  expanded  metal  or 
$11,758  without  metal. 

Albany,  N.  Y. — Mayor  Gaus  has  approved  ordi- 
nances providing  for  vitrified  pipe  sewers  in  Washing- 
ton Ave.,  and  Alexander  St. 

Jersey  City  N.  J. — The  Street  and  Water  Bd.  has 
adopted  specifications  for  proposed  sewer  in  Carieton 
Ave. 

Syracuse,  N.  Y. — The  only  bid  received  Oct.  27  for 
the  construction  of  the  tunnel  sewer  in  the  4th  Ward. 
which  Is  to  pass  through  a  hill  for  a  distance  of  4,700 
ft.,  is  stated  to  have  been  from  Thos.  Moore,  at  $43,- 
430  for  33-in.  brick  sewer,  or  $42,416  for  a  28x42-in. 
web  tile  sewer. 

Brooklyn,  N.  Y. — Bids  will  be  received  Nov.  12  by 
J.  Edw.  Swanstrom,  Boro.  Pres.,  for  furnishing  mate- 
rial and  constructing  sewer  in  portions  of  3  streets. 
lOnglneer's  estimate  Is  as  follows ;  1,410  lln.  ft.  12  and 
15-in.  vitrified  stoneware  pipe  sewer  laid  in  concrete, 
12  manholes  and  2  receiving  basins. 

Wilkcsbarre,  Pa. — This  city  is  contemplating  a  loan 
of  $300,000  for  sewer,  street  and  Fire  Dept.  improve- 
ments. 

Newark,  N.  J. — Plans  for  a  sewer  along  Badger 
.\ve.  and  Peddle  St.,  to  cost  about  $140,000,  were 
submitted  by  City  Engr.  Ernest  Adam  at  a  committee 
meeting  of  the  Bd.  of  Wks.  Oct.  28.  The  specifica- 
tions were  recommended  for  approval. 

Brooklyn,  N.  Y. — The  following  bids  for  construct- 
ing a  sewer  in  92d  St.  from  11th  Ave.  to  N.  Y.  Bay 
were  opened  Oct.  29  by  J.  Edw.  Swanstrom,  Boro. 
Pres. :  A,  Jas.  Malloy  &  Co.,  Wiillamsbridge,  N.  Y. : 
B,  John  J.  Creem,  799  Willoughby  Ave. ;  C,  John  Mc- 
Namee,   16  Court  St.  : 

Items  and  Quantities.  ABC 

159-In.,  triple  section  outlet, 

105  ft.   (Sec.  F) $160.     $125.     $110. 

Reducing  chamber,  1 13,500.    7,500.  10,000. 

Circular  brick  sewer,  in  tunnel : 

132-in.,  4,025  ft.   (Sec.  A) .         83.       115.       110. 

126-In.,   1,700  ft.    (Sec.  B).  81.       115.       110. 

120-In.,  400  ft.    (Sec.  C)...  80.  60.       100. 

Egg  shape  brick : 

54-in.,  60  ft.    (Sec.  G) 20.         25.         20. 

36-in.,  70  ft.   (Sec.   H) 15.  6.  5. 

30-in.,  275  ft.   (Sec.  I) 5.25       4.00       5.00 

Vit.   stoneware  pipe  laid  in  concrete : 

24-in.,  875  ft.   (Sec.  J) 4.00       4.00       6.00 

18-In.,  450  ft.  (Sec.  K) 3.50       3.00       4.00 

15-In.,  300  ft.   (Sec.  L) 2.50       2.50       3.00 

12-in.,  3,850  ft.   (Sec.  M)..  2.50       2.00       2.00 

12-In.  vit.  pipe  subdraln,  in 

broken  stone,   6,125  ft 0.40       0.50       0.75 

Manholes,  Class  A,  11 1,500.    1,000.         800. 

Manholes,  Class  B,  5 40.  60.  50. 

Manholes,  Class  C,  49 60.  30.  25. 

Catch   basins,  26 100.  90.        100. 

Bearing  piles.   66,000  lln.  ft..  0.20       0.18       0.20 

Oak  fender  piles,  6.100  lln.  ft.  0.25       0.40       0.40 

Sheet    piling    for    cofferdam, 

2UO.000    ft..    B.    M 40.  60.  56. 

Foundation  planking  and 

cradle.  400,000  ft.,   B.   M.  .  20.  25.  20. 

Sheet  Ing.  rangers,  etc., 

S.")0,000  ft..  B,   M 12.  20.  20. 

Add.  brk.  mas.,  8.150  cu.  yds.  0.01       0.01       0.01 

Ad.  port.  cem.  con.,  4.100  c.  y.  0.01        0.01       0.01 

Riprap  stone  fill  at  outlet, 

2,0()0    cu.    yds 1.00       1.00       0.75 

Sand  All  at  outlet,  2,000  c.  y.  0.15       0.10       0.30 
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A'iairara  Falls,  S.  T. — Chasm  Ave.  trunk  sewer 
bonds,  to  the  amount  of  $°.2T,UUU,  hare  been  sold  by 
the  Bd.  of  1Mb.  Wks. 

Jame»toi-n.  A".  1'. — IM.  of  Tub.  Wks.  reoommenda 
the  extension  of  the  sewer  s.vstem  at  a  cost  of  J4O.000. 

ratirton,  S.  J. — The  executive  committee  of  the 
Citliens"  .\ssociatlon  Is  re|>orted  to  liiive  made  ar- 
rangements with  Samuel  M.  Gray,  of  I'rovldence.  K.  1.. 
to  make  preliminary  examination  hydraulic  and  to- 
pographical of  the  I'assaic  Ulver,  together  with  an 
Investigation  of  the  sewerage  system  of  I'aterson,  to 
ascertain  what  sjstem  will  be  best  for  the  disposal  of 
the  sewage  of  this  city. 

Fimllau,  O. — Bids  will  be  received  by  Prank  C.  Ray. 
Cilc.  of  Bd.  of  Improv..  Nov.  6.  for  constructing  a 
sewer  In  a  portion  of  Kast  Main-Cross  St.,  known  as 
combined  local  sewer  No.  1  in  Sub-Dlst.  No.  1  of 
sewer  LUst.  No.  1':  also  for  c-onstructing  a  sewer  in  a 
portion  of  West  Hardin  St..  known  as  combined  local 
sewer  No.  8,  in  Sub-I>ist.  No.  *J  of  sewer  l>ist.  No.  2. 

Canal  Dover,  O. — Bids  are  wanted  Nov.  20  for  fur- 
nishing material  and  constructing  a  storm  water 
sewer  In  Calico  Ditch  in  portions  of  Broad  St.  Ap- 
proximate quantities  of  the  work  to  be  done  are  as 
follows  :  1,540  lin.  ft.  of  2-rlng  brick  .lewer  H6  In.  in 
diameter:  450  lln.  ft.  12-in.  tlrst  class  double  strength. 
vitrlHed  pipe  sewer :  200  lln.  ft.  24-in.  first  class 
double  strength,  vitrified  pipe  ;  6  catch  basins.  5  man- 
holes and  1  concrete  outlet  pier.  Alfred  Nydegger, 
Village  Clk. 

/>orciiport,  la. — Bids  will  be  received  Nov.  4  by  the 
Bd.  of  IMb.  Wks.  for  constructing  1,078  lin.  ft.  of  10- 
In.  pipe  sewer  In  portions  of  2  streets.  Thos.  Murray, 
City  Engr. 

Eau  Claire,  Wis. — Bids  are  wanted  Nov.  5  for  con- 
structing a  sewer  on  2d  Ave.  and  Fulton  St.  Martin 
Severson,  Chmn.  Com.  on  Sewers. 

Cincinnati,  O. — Bids  will  be  received  by  the  Bd.  of 
I*ub.  Service  Nov.  12  for  the  construction  of  sewers 
and  drains  in  portions  of  Grace  Ave.  and  Ferdinand 
alley,  and  en  Nov.  20  for  constructing  sewers  and 
drains  in  portions  of  Observatory  Ave..  State  Ave.  and 
the  ravine  west  of  Torrence  maci.     Kobt.  Allison.  I'res. 

Tlie  contract  for  constructing  LInwood  Ave.  sewer 
has  been  awarded  to  F.  H.  Kirchner  &  Co.  for  $51,- 
S06.  The  City  Engr's  estimate  was  $51,891.  The 
other  bids  were  as  follows:  T.  P.  Strack,  $51,028; 
Thomas  Malonoy.  $53,410:  A.  J.  Henkel  &  Bro.,  $52,- 
439;  VanSandt  &   Meeds,  $52,010. 

OmtHl  Ilnpiili*.  Mich. — Local  press  reports  state  that 
the  following  bids  were  opened  Oct.  17  tor  building 
the  West  Side  sewer:  «.  with  concrete;  />.  with  n 
combination  of  steel  and  concrete:  Albert  I'range, 
n.  $12o.:t47  :  (».  $120  !t:i7  :  Jas.  McUermotl.  «.  $124.1 1,'.  . 
fc,  $124,400:   11.  A.    lieluman,  of  Chii'ago.  *147.24.S. 

Sprinofield.  O. — The  Bd.  of  IMb.  Affairs  has  passed 
4  oMlnauces  for  the  construction  of  main  sewers  for 
the  carrying  oflf  of  surface   water. 

Braiil.  /nd.^-The  contract  for  constructing  F'rank 
lin  SL  sewer  has  been  awardi'd  to  W.  *.'.  Dorsey,  of 
Terre  Haute.  Ind..  for  $0,372.  The  sewer  Is  said 
to  be  about  5.000  ft.  In  length. 

ToUilo.  O. — The  Sewer  Com.  of  llip  City  Council 
has  decided  upon  the  lo<'atlon  of  the  main  sewer  for 
Sewer  Ulst.  No.  36.  draining  Walbridge  Park  and 
vicinity:  also  the  location  (<ni  Swan  Creek,  near 
Champion  St.)  for  a  disposal  phmt  for  same. 

Wabugh.  Intl. — The  contract  for  constructing  a  sani- 
tary sewer  In  Main  SI.  has  been  awarded  to  Philip 
HIpskiud  &  Sons  at  $1.10  per  Un.  ft. 

Hhinanduah,  la. — City  Clk.  J.  Swain  writes  that 
the  contract  for  constructing  sewers  on  Summit 
and  Valley  Aves.  (bids  opened  Oct.  20)  lias  been 
awarded  to  Uunnegau  &  Sullivan,  as  follows:  0-ln. 
Junction  at  50  cts.  per  ft.;  S,  10.  12  and  15-in.  pipe 
at  65  cts.,  70  cts.,  75  cts.  and  85  cts.,  respectively: 
manhole  at  $.35;  catch  basins,  $40,  and  flush  tanks 
at  $95. 

Elk  Itapids.  Mieh. — It  Is  reported  that  a  portion  of 
the  sewer  system  designed  recently  by  Bloiushleld  & 
McCloy,  of  Bay  City,  Mich.,  will  be  built  soon. 

I.iikc   Fork,  .Minn. — See   "Water." 

Chicaiio,  III. — Bids  are  wanted  Nov.  C  for  construct- 
ing sewers  in  several  streets.    John  C.  May,  Secy. 

According  to  local  press  reports  the  city  officials 
have  agreed  upou  plans  for  draining  the  soutliwest 
part  of  I  he  citv.  Probable  cost  of  proposed  sewers 
about  f  1,000,000. 

Johnmin  (  ill).  Ter. — Local  press  reports  state  that 
this  city  has  decided  to  secure  the  services  of  an 
engineer  to  prepare  plans  and  specitlcations  for  a 
sewer  system. 

Oak  Cliff,  Tex. — C.  F.  Cohron.  representing  Dr.  E. 
(i.  Patton,  W.  I.  Addison  and  others,  who  have  or- 
ganized the  Citizens'  Sewerage  Co.,  has  asked  the 
City  Council  for  a  50-ycar  franchise. 

Marusvilte.  Cal. — The  Common  Council  has  taken 
preliminary  steps  toward  the  construction  of  a  sew- 
erage systein.  Bonds  to  the  amount  of  $50,000  will 
probably  be  issued. 

Lono  lleiuh,  Cal. — The  City  Council  Com.  on  Pub. 
Wks.  and  City  Engr.  Foster  arc  preparing  plans  for 
the  proposed  sewerage  system.  Mr.  Wallbrick,  of 
Los  Angeles,  Is  Consulting  Engr. 

Coloriulo  Upringn,  Colo. — The  Special  Drainage  Com. 
lus  reported  at  a  recent  meeting  of  the  operators 
of  Cripple  Creek  Dist.,  recomraendiug  the  construc- 
tion of  a  tunnel,  not  to  exceed  10,000  ft.  in  length,  to 
drain  the  mines  of  Cripple  Creek  Dlst.  Sherwood 
Aldrich,  Chmn.  of  Com. 

Toronto,  Ont. — Cltv  Kngr.  Rust,  In  a  recent  report 
to  the  Bd.  of  Control  recommends,  as  the  most  satis- 
factory and  economical  method  of  disposal,  that  crude 
sewage  be  taken  out  into  the  lake  9  miles  e^st  of 
the  water  works  pipe,  or  if  ratepayers  are  opposed 
to  this  plan  he  recommends  the  treatment  of  sewage 
in  septic  tank.>*.  The  cost  of  this  method  of  dis- 
posal is  $035,000  more  than  the  first  plan  recom- 
mended, and .  the  annual  cost  $60,000. 

.  BRIDGES. 

Honcich,  Conn. — The  County  Bd.  baa  adopted  a 
resolution  to  the  effect  that  the  Selectmen  shall  with- 
out delay  cause  to  be  built  a-n  Iron  or  steel  foot- 
bridge across  Yantlc  Kiver  near  the  Falls,  said  bridge 
t6  pM«  orer  the  tracks  of  the  Central  Vt    K.  R. 


Dalton.  Mass. — Local  press  reports  state  that  new 
iron  bridges  of  a  heavier  touuage  capacity  are  to 
be  placed  on  the  Plttsfleld  trolley  line  between 
Knight's  Hill  and  Wayside,  replacing  those  now  in 
use. 

Fittuhuni.  I'll. — Upon  the  recommendation  of  Capt. 
W.  L.  Sibcrt,  U.  S.  Engineer  nt  Pittsburg,  the  War 
Dcpl.  has  indorsed  the  raising  of  Union  St.  and  0th 
St.    bridges   across   Allegheny   Ulver. 

Philadelphia,  Pa. — Local  press  reports  state  that 
the  Survey  Com.  of  the  Couuclls  will  probably  soon 
recommend  the  passage  of  an  orilluance  to  build  a 
bridge  over  Allegheny  Ave.  near  Ulh  St.  Probable 
cost,  $60,000. 

tiew  York,  .V.  1". — The  New  York  Central  R.  B.  Co. 
is  reported  to  have  agreed  to  bear  the  expense  of 
building  a  bridge  over  the  tracks  at  233d  St.,  the  city 
to  purchase  property  for  the  approach. 

Osiceyo,  X.  Y. — State  Bridge  Inspector  W.  H.  Davis, 
after  an  examination  of  the  Oswego  Kiver  bridge 
counecliug  East  and  West  Oswego,  has  condemned 
the  structure  and  recommended  that  it  be  closed  to 
traflic  and  repairs  to  the  amount  of  $40,UOU  be  made, 
or  a  new  bridge  costing  $120,000  be  built. 

Harrisburg,  Pa. — Bids  are  wanted  Nov.  18  for  re- 
building the  substructure  and  superstructure  of  8 
bridges  to  be  erected  by  the  State  and  located  In 
the  following  counties:  Perry,  1;  Columbia,  2;  Centre, 
1;  Lycoming,  1,  and  Wayne,  3.  The  total  cost  to  be 
about  $135,000.  T.  L.  Eyre,  Supt.  Bd.  of  Comrs.^f 
Pub.    Grounds  and   Bldgs.  * 

Press  reports  state  that  the  Northern  Central  Ry. 
proposes  to  build  a  new  steel  bridge  across  the  Sus- 
quehanna at  a  point  below  Harrisburg.  W.  H. 
Brown,    Ch.    Engr.,   I'hiladeiphia. 

Contracts  for  the  erection  of  the  Harrisburg  Bridge 
Co.'s  Market  St.  bridge  are  stated  to  have  been 
awarded  as  follows:  Steel  structure  and  erection, 
to  the  Pennsylvania  Steel  Co.,  for  $152,500;  the  thirty 
piers  of  stone,  to  H.  S.  Kerbaugh  &  Co.,  for  $95,000. 
According  to  press  reports  the  bridge  is  to  be  2,800 
ft.  in  length,  with  an  asphalt  floor.  The  roadway 
will  be  18  ft.  between  curbs,  with  a  footwalk  7  ft. 
wide. 

t^chf  iiectad}/.  A'.  1". — Local  press  reports  state  that 
the  Schenectady  Ry.  Co.  is  investigating  the  feasibil- 
ity of  constructing  a  bridge  across  the  Mohawk  above 
Ihe  dam  at  aqueduct.  It.  II.  Fraser,  Mgr.,  Schenec- 
tady. 

Jt(f!ilestinrn,  Pa. — Local  press  reports  state  that  bids 
will  be  received  Nov.  20  by  the  Township  Clk.  for 
nmsfructing  a  bridge  at  Leatlierman's  ^■'ord  across 
Deep  Run  Creek  in  bednilnster  Township. 

West  Point,  Va. — The  question  of  having  the  county 
erect  an  Iron  bridge  ^t  Nornients,  on  Panuinkey 
River,    is   being  agitated. 

Miami,  Fla. — The  County  Comrs.  have  received  per- 
mission from  the  Secy,  of  War  to  build  a  steel  bridge, 
to  be  about  200  ft.  long  with  10-ft.  driveway  aud  5-ft. 
walk,  across  MUiini  River  at  the  foot  of  Ave.   D. 

I  uoli,  Ind.  —  Bids  will  be  received  Nov.  6  by  tlie  Bd. 
of  Co.  Comrs.  for  constructing  a  bridge  over  the  bayou 
on  Lost  River,  in  North  West  towuship  ;  also  for  con- 
st rnctlng  a  bridge  over  Sam's  Branch  in  French  Lick 
township,      .lohn   li.    Weeks,  cliniii. 

OHkulDOMi.  la. —  lilds  will  be  received  by  the  Bd.  of 
Co.  Supervisors  Nov.  12  for  constructing  an  Iron 
orldge,  110  ft.  In  length,  across  S(nith  SKunk,  to  be 
built  by  .Ian.  1,  1903;  also  an  Iron  bridge,  93  ft.  in 
lengtii,  across  North  Skunk  River,  to  be  built  Aug.  1, 
1903. 

MuHne,  /((.— The  Bridge  Com.  of  the  to.  Bd.  of 
Superv.  is  investigating  sites  at  Cleveland  and  Co- 
loiia  for  the  proposed  bridge  to  cross  Rock  itiver. 

liaif  City,  Mieh. — The  Ray  ("ounty  Rttad  Comn.  has 
asked  for  bids  on  the  siib-striiclure  for  new  bridge 
aciH)SS  KawKawlin  River.  Uloinsliield  &  McCloy,  of 
Bay  City,  are  the  consulting  engineers. 

Chicago,  III. — Bids  will  be  received  Dec.  17  by  A. 
R.  Porter,  Sanitary  Dist.  Clk.,  Security  Bldg.,  for  con- 
structing the  superstructure  of  a  bridge  across  Chi- 
cago River  aud  malu  drainage  channel  of  the  Sanitary 
Dist.  ,  I 

Cineinnati,  O. — A  press  report  states  that  the  old 
wooden  Ida  St.  bridge  will  probably  be  replaced  by 
a  steel  or  Iron  structure.  This  Is  urged  by  the  U.  S. 
Marshal,  V.  J.  Fagln,  In  a  letter  to  the  Bd.  of  Pub. 
Service. 

Lebanon,  O. — Bids  are  wanted  Nov.  18  for  $40,000 
county  bridge  bonds.     S.  A.  Stllwell,  Co.  Aud. 

Mfmmouth,  111. — It  is  stated  that  bids  are  wanted 
Nov.  5  for  constructing  a  steel  bridge  on  stone  or 
concrete  abutments  in  Swan  Township.  H.  B.  Rob- 
erts. Town  Clk. 

Marahalltotcn,  la. — The  Council  has  passed  an  ordi- 
nance providing  for  the  construction  of  a  viaduct 
across  the  K.  R.  tracks  on  Center  St.  ;  probable  cost, 
.$00,000. 

Yielishury,  Miss. — U.  S.  Secy.  E.  Root  Is  stated  to 
have  approved  plans  and  authorized  the  construction 
of  a  viaduct  over  Stouts  Bayou  on  the  battlefield  of 
Vlcksburg. 

Oukrille,  Tex. — Judge  T.  S.  Johnson,  Office  Assist- 
ant Attorney  General  at  Austin,  Oct.  21  approved 
$8,000  of   Live  Oak  County  bridge  bonds. 

Oberlin.  Kan. — It  is  stated  that  bids  will  be  received 
Nov.  13  by  J.  E.  Platts,  Co.  Clk.,  for  constructing  a 
steel  bridge  over  Sappa  Creek. 

Oannralley,  8.  D. — Bids  are  wanted  Nov.  8  for  con- 
structing a  bridge  across  Elm  Creek.  W.  H.  Aber- 
nnthy,   Co.  Aud. 

Hulphur  Springs,  Colo. — The  Grand  Co.  Comrs.  are 
stated  to  have  awarded  to  Wm.  C.  Call  the  contract 
for  a  bridge  across  Grand  River  at  Kremmling,  for 
$5,000. 

Centralia,  Wash. — It  Is  stated  that  bids  are  wanted 
Nov.  9  tor  constructing  a  bridge  across  Cowlitz  River 
at  Mayfleld,  span  to  be  140  ft.  long.  A.  Sehooley,  Co. 
Aud. 

GoUendale,  ^Vash. — It  Is  stated  that  biiVs  are 
wanted  Nov.  8  for  constructing  a  bridge  across  the 
little  Klickitat  River  on  the  Goldendale  and  Yakima 
Roads.     Address  Wm.  McEwen. 

Folsom,  Cal. — It  Is  stated  that  bids  are  wanted  Nov. 
6  for  constructing  a  stone  arch  bridge  at  Alden  Creek. 
V.  B.  Hamilton,  Clk.  Superv.,  Sacramento, 
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PAVING  AND  ROADMAKING. 

Thomnslon.  Conn. — I'.ids  will  be  received  Nov.  7  by 
the  Town  lid.  of  Selectmen  for  the  grading  of  3  sec- 
tions of  road  In  this  town  Geo.  P.  Bradslrcet,  Chmn. 
I'd.  of  Selectmen. 

Sl/raruxe.  A.  Y. — The  Council  has  designated  brick 
as  the  material  to  be  used  for  the  paving  of  East 
and  West  Colvin  Sts.,  the  lowest  bid  for  which  was 
from  John  W.  Bustin,  of  Syracuse,  at  $27,487,  using 
N.  Y.   Brick  &  I'aving  Co.'s  brick 

Cohors,  X.  Y. — Local  press  reports  state  that  bids 
will  be  received  by  the  Pub.  Improv.  Comn.  Nov.  12 
for  paving  Amity  St. 

Xiaijaia  Fulls,  X.  Y. — The  Common  Council  has  de- 
clared its  intention  to  i)ave  Niagara  Ave.  with 
asphalt. 

Pittsburg,  Pa. — The  Bd.  of  Pub.  Wks.  has  affirma- 
tively recommended  ordinances  for  grading,  paving 
and  curbing  Grifllu,  Sterrett,  Orphan,  Beatty, 
Matthew  and  other  streets. 

Ilinyhamton,  X.  Y. — Local  papers  quote  State  In- 
spector of  Good  Roads  Frauk  D.  Lyon  as  having 
stated  that  about  $100,000  will  probably  be  expended 
next  year  in  the  Improvement  or  State  roads  leading 
into  this  city. 

Ualtiinore.  Md. — Two  ordinances  have  been  Intro- 
duced in  the  1st  Branch  of  the  Council  tor  the 
paving  of  O'Dounell  St.;  one  provides  for  asphalt 
block  at  a  cost  of  $47,395,  and  the  other  provides  for 
wood  blocks  at  a  cost  of  $49,900. 

Brooklyn,  N.  Y. — The  following  bids  tor  macadam 
pavement  on  Albany  Ave.  from  Lincoln  Rd.  to  Clark- 
son  St.  were  oiiened  Oct.  20,  by  J.  Edw.  Swanstrom, 
Boro.  Pres.  :  A,  Jas.  P.  Graham ;  B,  McDermott  & 
Foxton  ;  C,  Thos.  F.  Byrnes  :  D,  Frank  J.  Gallagher ; 
E,  Dennis  Norton  ;    F,  Isaac  Harris  : 
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A $.73       $.30       $.29       $1.25        $.45       $.15 

B 75  .30  .20  1.70  .48  .14% 

C 75  .25  .35  1.90  .50  .18 

D 74  .20  .14  1.45  .45  .15 

E 79  .29  .29  1.80  .55  .15 

F 73  .40  .40  l.JiO  .40         .15 

Bids  were  also  opened  Oct.  29  for  paving  Jerome 
St.  from  Jamaica  to  Glenmorc  Aves.  with  asphalt  on 
concrete  foundation,  as  follows :  A,  Uvalde  Asph. 
i'avg.  Co.,  1  Broadway.  N.  Y.  :  B.  Brooklyn  Alcatraz 
Asph.  Co.,  3d  St.  nr.  3d  Ave.;  1.%  Crawford  Co.,  215 
Montague  St. : 

o  -         „  •?  .S 

o  ^  '^       ^1  :;         G-M 

>-    .  ^'    ■  C  1-  ".  E*^        "^r/: 

d     -  »"o         tv       ■?■-'       '  V      i-.     Z     ■ 

M  <i  y  o  H         o        o 

A $1.50        .$4.50        $.2.-|        $.45        $.50        $.10 

B 1.75  4.40  .So  .50  .58  .18 

C 1.0.->  4.40  .35  .40  .60  .15 

Bids  were  also  opened  Oct.  2!i  for  paving  Hamburg 
Ave.  from  Cornelia  SI.  to  MotTnt  St.  With  granite 
pavt.  on  sand  foundation,  as  follows:  A.  John 
O'Grady :  B,  Jas.  II.  Holmes  &  Co.  ;  C,  Frank  J. 
Gallagher  ;  D,  Thos.   F.  Byrnes  ;  I>,  Dennis  Norton  : 

,5  o  I  ..^  o             . 

^  .  o  »'^  io         a)  * 

^  ■*:  ic   .  -o  oi  'c'"       ti?-^ 

.CT  •£'"  io,S  i'So  ■««  .     c-s"" 

to  OJ  =0  So  -  t^  S.O00  4..'^*^         P?™ 

§  g§  S5  gg        &|^        1^=-     fclg 

S  o-      y         £       r--     5^     ^-" 

A $1.90  $.70  $.50  $.40  $.15  $.80 

B 1.79  .73  ..39  .75  .17  .83 

C 2.10  .76  .55  .50  .15  .85 

D 2.07  .80  .30  .70  .18  .80 

E 1.99  .79  .75  .45  .16  .85 

Buffalo.  X.  Y. — The  lowest  bids  received  Oct.  21  by 
the  Comr.  of  I'ub.  Wks.  for  street  Improvements 
were  as   follows,  bidders  all  of  Buffalo: 

Paving  Hamburg  Turnpike,  86  ft.  wide,  9,410  sq. 
yds.:  German  Rock  A.  &  C.  Co.,  brick,  $25,470;  F. 
V.  E.  Bardol.  block  stone,  $33,000;  H.  P.  Burgard, 
asphalt,  $28,000. 

Repaving  Louisiana  St.,  17,967  sq.  .yds.:  F.  V.  E. 
Bardol,  stone,  $4,700;  Barber  Asphalt  Co.,  brick, 
$3,,53S,   asphalt,  $2,766. 

Repaving  Louisiana  St.,  24,317  sq.  yds.;  F.  V.  E. 
Bardol,  stone,  $6,200;  Barber  Asphalt  Paving  Co., 
asphalt,  $3,605;  brick,  $4,911;  Eastern  Const.  Co., 
asphalt   rock,   $35,000. 

Erie  Co.  good  road  bonds  to  the  amount  of  $70,000 
are  reported  to  have  been  sold. 

'West  Iloboken,  X^.  J. — Town  Surveyor  Selmstlan 
Maulbeck  writes  that  the  following  bids  for  bitumi- 
nous macadam  waterjtroof  pavement  were  ojiencd  by 
the  Town  Council  on  Oct.  22  :   Time,  60  working  days. 


ca  .a  «tj  {>» 

Demott  St. — Palisade  Ave.           r^  ^  ■^ 

To  Hudson   Boul.                     °  '"  tS' 

s-  5i  a,  — ,;J 

s  a  5 

SOO  cu.  rock  excav $2.25  $0.50  $0.70 

2.700  en.   earth  excav 45  .35  .70 

3.000  lln.  ft.  new  curb 90  .40  .45 

1.100  lln.  ft.   old  curb  reset.          .25  .04  .06 

0.000  sq.  ft.  new  flagging.  .          .18  .16  .14 

10.000  sq.  ft.   old  flag,  relay          .03  .01%          .01 

10  sq.  ft.  new  crosswalks..        1.00  .47  .85 

600  sq  ft.  old  cr'sw'ks  relay          .25  .03  .05 

5.700  sq.   vds.   macadam...        2.10  2.00  1.80 

1.580  sq.  vds.  resurfacing.  .        1.90  1.90  1.00 

1    receiving  basin 80.00  85.00  150.00 

25  lin.  ft.  12-ln.  pipe 35  .60  1.00 

Totals    $22,591  $18,224  $10,859 

Rome.  X.  Y. — Bids  are  wanted  Nov.  7  for  $.'!0.000 
street  Improvement  bonds.  K.  S.  Putnam,  Chamber- 
lain. 
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Jiraey  City,  N.  J. — The  Street  and  Water  Bd.  Is 
stated  to  have  awarded  the  coutract  for  asphalting 
Orient  Ave.,  from  the  Boulevard  to  Bergen  Ave., 
at  iS7%  per  cent,  of  the  Ch.  Engr's  standard  price, 
or  about  $1.54  per  sq.   yd. 

Wilkcsbaire.  Pa. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Wtifliini/iun.  I).  V. — The  oontraot  for  constructlnR 
the  riverside  speedway,  which  will  extend  abiiut  1  railu 
IhrouiJh  I'otomac  I'ark,  Is  stated  to  have  been  award- 
ed to  .Martin  McNamara.  of  Wasliington  ;  It  Is  to  be 
built  of  teltord  and  macadam  and  will  cost  about 
lf.".(i.()()i). 

I'ifdirirkshui!/,  Va. — Engr.  C.  K.  Dickinson  writes 
that  the  contract  for  paving  Commerce  and  Main 
Sts.  (bids  opened  Oct.  20)  has  been  awarded  to  G.  A. 
Gude.  of  Itlcbniond,  Va.,  as  follows:  10,750  sq.  yds. 
granite  spalls  on  sand  at  $1.10,  3,727  eu.  yds.  exca- 
vating at  40  cts.,  4,404  lin.  ft.  curbing  at  90  cts., 
101  en.  yds.  of  concrete  at  $0,   etc.;  total,  $2;j,468. 

Ciiicinnali.  O. —  The  lid.  of  Pub.  Service  has  decided 
to  Improve  Uockdale  Ave.   with  asphalt. 

Saltin,  CI. — City  Engr.  K.  M.  French  writes  that  the 
City  Council  has  adopted  plans  and  specifications 
and  passed  resolutions  for  the  construction  of  30,000 
sq.  yds.  of  asphalt  pavement.  Contracts  to  be  lot 
some  time  In  March,   1903. 

DnniiUe.  III. — I'ress  reports  state  that  the  Council 
has   decided    to   pave   Washington    St. 

Lnckland,  O. — The  Council  has  authorized  the  Issue 
of  $G,tX)0  street-Improvement  bonds,  according  to 
press   reports. 

Ciiiiivuati.  O. — The  Bd.  of  Pub.  Service  has  directed 
the  C'lty  Engr.  to  prepare  plans  and  speclficatioiis 
for  the  Improvement  of  Reading  Road,  from  Rock- 
dale Ave.  to  Burnet  Ave.,  with  asphalt.  One-fourth 
of  the  cost  will  be  i)ald  by  the  city,  the  remainder 
by   property  owners. 

Bids  are  wanted  Nov.  17  for  Improving  portions  of 
Pleasant  St.  by  paving  the  roadway  with  asphalt, 
setting  curbs,  etc.  Robert  Allison,  Pres.  Bd.  of  Pub. 
Service. 

Pontiac.  ilich. — City  Engr.  Wm.  J.  Fisher  writes 
that  bids  will  be  wanted  about  Feb.  or  Mar.  of  1903 
for  paving  Huron  St.  west  from  Saginaw  St.  to 
Johnson  Ave.     Probiible  cost  $75,000. 

Ft.  Dodge,  la. — The  City  Council  Is  said  to  have 
under  consideration  the  paving  of  portions  of  8th  St. 
and   1st  Ave. 

.4«roro,  III. — Petitions  are  being  circulated  for  the 
paving  of  portions  of  2d  Ave.  and  Benton  St.  with 
asphalt. 

Duluth,  Minn. — The  Council  has  been  petitioned  to 
pave  E.  Superior  St.  from  16th  aiid  23d  with  asphalt. 

Toledo.  O. — The  Toledo  Railways  &  Light  Co., 
through  Gen.  Mgr.  Beilstein,  has  signified  to  Mayor 
Jones  its  Intention  to  pave  St.  Clair  St.,  between 
Knapp  and  Newton  Sts.,  as  provided  in  the  franchise 
granted  the  Metropolitan  St.  By.  Co.  some  years  ago. 

DcD  Moines.  la. — City  Engr.  John  W.  Budd  writes 
that  the  following  bids  were  opened  Oct.  22  for  the 
Improvement  of  several  streets  by  paving  with  asphalt : 


Items  and  Quantities.  ■*  S        ^  Sf     a « 

E.  Walnut  St.,  20.300  sq.  yds..  .   $1.96     $1.99     $2.07 

E.  12th   St.,  22.789  sq.  yds 1.975     1.99       2.07 

•E.  51  h  St.,  4.850  sq.  yds 1.50       1.70       1.77 

•Maple  St.,  1,727- sq.  yds 1.50       1.70       1.77 

Extra  concrete,  per  cu.  yd 4.00       4.45       3.75 

Extra  gravel,  per  cu.  yd 1.40       1.60       1.60 

•Asphalt  on  E.  5th  and  Maple  Sts.  to  be  laid  on  old 
concrete. 

The  lowest  bids  received  at  the  same  time  for  pav- 
ing with  brick  on  a  6-ln.  concrete  foundation  were  as 
follows:  O.  P.  Herrick,  of  Des  Moines,  at  $1.69  per 
yd.  for  1.962  sq.  yds.  in  State  St..  and  Bennett  Bros., 
Des  .M  lines,  at  $1.73  per  sq.  yd.  for  1,009  sq.  yds.  In 
Alley  Hlk.   32  Ft.  Des  Moines. 

The  lowest  bids  for  Portland  cement  curbing  in  sev- 
eral streets  were  from  J.  C.  Likes,  of  Des  Moines,  as 
follows :  W.  10th  St..  2,098  lin.  ft.  :  W.  15th  St., 
1.284  lin.  ft.,  and  W.  10th  St.,  1,678  lin.  ft.,  each  at 
45  cts.  per  lin.  ft.  :  W.  12th  St.,  4,626  lin.  ft.,  at  44 
cts.  per  lin.  ft. 

fit.  Joaeph,  Mo. — Ordinances  under  consideration 
provide  for  the  paving  of  Julie  St.,  from  6th  to 
19th  Sts.,  with  brick. 

liiaumont.  Tex. — The  Street  and  Bridge  Com.  has 
been  authorized  to  have  additional  pavement  laid  at 
a  cost  of  $15,000. 

Outhrir.  Okla.  Ter. — City  Engr.  T.  A.  White  writes 
lliat  this  city  will  receive  bids  Dec.  11  for  about 
40.(X10  sq.  yds.  of  vitrified  brick  paving  on  concrete 
foundation.     Geo.    Sendelbach,  City  Clk. 

Hamilton,  Ont. — Co.  Clk.  J.  N.  Jardine  writes  that 
on  Oct.  22  It  was  voted  to  Issue  $98,000  bonds  for  the 
Improvement  of  county  roads  and  the  purchase  of 
existing  toll  roads  In  Wentworth  Co. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Taunton,  Mass. — Abncr  Coleman,  Mgr.  Municipal 
Lighting  Plant,  writes  that  the  following  bids  were 
opened  Oct.  11  for  furnishing  materials  and  con- 
structing a  municipal  light  and  power  station:  D.  J.. 
Sullivan,  Tannton.  $50,749:  P.  D.  Williums,  Taunton, 
$43,100;  P.  B.  Gllbreth.  Boston,  $42,887;  Benj.  P. 
Smith  Co.,  Pawtncket,  R.  I.,  $.36,000;  J.  W.  Bishop 
Co.,  Worcester,   $35,180  (awarded). 

Jamestown,  N.  T. — The  Bd.  of  Pub.  Wka.  Is  stated 
to  have  recommended  that  Ji  $40,000  addition  be  con- 
structed to   the  electric  light  plant. 

Patchogue,  L.  I.,  N.  Y. — The  Brook  Haven  Gas  Co., 
of  Patchogue,  has  been  Incorporated;  capital,  $65,000. 
Directors:  Edwin  Bailey,  J.  L.  Gerety  and  A.  H. 
Carmon,   Patcbogne. 


Brooklyn,  N.  Y, — A  permit  has  been  Issued  for  the 
construction  of  a  gas  tank,  170  ft.  diameter,  for 
the  Brooklyn  Gas  Co.,  to  be  coiistrueled  on  Belmont 
and  Williams  Aves.,  to  cost  .f225,0iKi.  .\r(hitecls 
Bartlett,  Heyward  &  Co.,  of  Baltimore.  .Md.  Build- 
ers, J.  H.  Davles  &  Bro.,  United  tlhiirlty  lildg.,  N. 
Y.    City. 

Bids  will  be  received  Nov.  10  by  C.  B.  J.  Snyder, 
Supt.  of  School  Bldgs.,  N.  Y.  City,  for  installing  elec- 
tric light  wiring,  fixtures,  etc.,  In  School  No.  138, 
Boro.   of  Brooklyn. 

Niagara  Falls,  N.  Y. — The  Council  is  stated  to  have 
granted  a  frii-nchlse  to  the  Ontario  Transinission  Co. 
to  string  its  wires  and  furnish  electricity  in  this  city. 
The  company  has  petitioned  for  a  franchise  in  La 
Salle. 

Canandaigua,  N,  Y, — II.  A.  Rose  Is  stated  to  have 
petitioned  the  Village  Trns.  for  a  friinchlse  to  lay 
pipes  and  operate  a  plant  to  supply  natural  gas 
from  a  well  In  West  Bloomfield. 

Port  Royal,  Pa. — The  Boro.  Council  is  stated  to 
have  granted  a  franchise  to  the  Juniata  Electric 
Light   Co. 

South  Bethlehem,  Pa. — The  Fountain  Hill  &  West 
Bethlehem  Light,  Heat  &  Power  Co.  and  the  Con- 
sumers' Light,  Heat  &  Power  Co.,  both  of  South 
Bethlehem,  have  been  Incorporated,  each  with  a 
capital  of  $1,000. 

Baltimore,  Md. — Bids  will  be  received  Nov.  5  by 
Geo.  N.  Numsen,  Cily  Register,  for  installing  and 
maintaining  such  number  of  naphtha  street  lamps 
(using  Incandescent  mantles)  as  may  be  necessary 
for  a  term  of  1,  2,  3  and  5  years,  beginning  Jan.  1, 
lUWi.     Hobt.  J.  McCuen,  Supt.  of  Lamps  &  Ligliting. 

Penngrore,  N.  J. — Bids  will  be  received  Nov.  12  by 
the  Mayor  and  Council  for  constructing  an  electric 
light  plant,  consisting  of  approximately  one  105  II. -P. 
engine,  one  60  Kw.,  60  cycle,  single-phase  generator, 
switchboard,  power,  etc.  John  P.  Leap,  Chmn.  Water 
Com. 

Villa  Riea,  Go. — The  Villa  Rica  Light  &  Power  Co. 
Is  reported  organized,  with  C.  M.  Grittln,  Pres..  and 
E.  R.  Ayers,  Secy.     A  plant  will  soon  be  constructed. 

Morgantown,  IV.  Va. — Geo.  II.  Swltzer,  Supt.  of  Con- 
struction, writes  that  the  Bd.  of  DIrs.  of  the  Morgan- 
town  Electric  Light  &  Power  Co.  have  authorized  him 
to  contract  with  the  Stirling  Co.,  of  Chicago.  III.,  for 
3  boilers  aggregating  910  Il.-P..  with  Westinghouse, 
Church,  Kerr  &  Co.,  New  York  City,  for  two  325  II. -P. 
and  two  275  H.-P.  Westinghouse  compound  engines, 
and  with  Westinghouse  Eiec."  &  Mfg.  Co.,  Pittsburg, 
for  two  200  Kw.,  600  volt  engine-type  generators  with 
switchboard  and  two  180  Kw.,  2,200  volt,  00-cycle. 
two  phase,  belted  alternators,  with  switchboard  ;  total 
amount,  $46,500.      (Bids   opened   Oct.  24.) 

Muncie,  Ind. — The  City  Council  Is  stated  to  have 
granted  a  franchise  to  the  Mutual  Gas  Co. 

Janesville,  Wis. — The  property  of  the  Janesville 
Electric  Co.  Is  reported  to  have  passed  into  the  hands 
of  a  company  of  local  capitalists,  Stanley  B.  Smith, 
Levi  B.  Carle  being  among  the  new  stockholders.  The 
company  is  to  be  entirely  reorganized  and  the  capital 
stock   Increased  from   $30,000  to  $100,000. 

Superior,  Wis. — The  Highland  Canal  &  I'ower  Co. 
Is  reported  to  have  purchased  the  Jay  Cooke  water 
power  on  the  St.  Louis  River  and  will  develop  the 
power  as  required. 

Eacanaha,  Mich. — The  citizens  are  stated  to  have 
voted  to  issue  $50,000  bonds  to  purchase  the  gas  and 
electric  plant  of  the  Lighting  Co. 

Big  Rapids.  Mieh. — The  Bd.  of  Snperv.  are  stated 
to  have  granted  a  franchise  for  the  erection  of  3  steel 
or  stone  dams  across  Muskegon  River  to  Irwin  &  Co.. 
of  Muskegon;  about  30.000  H.-P.  will  be  developed 
from  the  3  dams. 

Hake  Park,  Minn. — See   "Water." 

Mankato.  Minn. — Bids  will  be  received  Nov.  7  by 
I).  V.  Williams.  City  Recorder,  for  lighting  the  city 
streets  tor  1,  3  or  5  years  witli  arc  or  Incandescent 
electric   lights,  or  other  light. 

Stillivater,  Minn. — It  is  stated  that  the  .State  Bd. 
of  Control  will  install  an  electric  light  plant  In  the 
Stillwater    Prison,   at   a   cost   of   $4,500. 

Canliy.  Minn. — The  Practical  Gas  Co.,  of  Chicago. 
111.,  will,  it  is  reported,  furnish  plans  and  specifica- 
tions for  a  gas  plant. 

Plrasantville,  /«.— The  proposition  to  Issue  $5,000 
gas  lighting  bonds  Is  reported  to  have  carried. 

Manilla,  la. — The  citizens  are  reported  to  have 
voted  to  issue  light  bonds. 

FiniUay,  O. — City  Engr.  John  W.  S.  Rlegle  writes 
that  this  city  Is  preparing  plans  and  specifications 
for  electric  lighting. 

Detroit.  Mich. — A  press  report  states  that  a  syndi- 
cate of  eastern  capitalists  acting  through  the  North 
Amerlcnn  Co.  have  acquired  90  per  cent,  of  the  stock 
of  the  Edison  Illuminating  Co.  of  Detroit  and  plans 
are  being  prepared  by  them  to  construct  a  mam- 
moth electric  light  and  power  plant  in  Detroit  which 
will  cost  about  $2,000,000. 

Minneapolis.  Minn. — City  Engr.  G.  W.  Sublette 
writes  that  bids  will  be  asked  Nov.  14  tor  engine  and 
dvnamo.  oil  separator,  and  steam  lines  to  connect 
boilers.  N.  E.  Station,  with  steam  line  from  engines. 

PhilHpshurg.  Kan. — Wm.  Chelf,  proprietor"  of  the 
Pioneer  Flouring  Mill.  Is  reported  to  be  making  ar- 
rangements to  light  this  city  with  electricity. 

Eagle  Lake,  Tex. — See  "Water." 

Pass  Christian,  Miss. — The  Council  is  reported  to 
have  contracted  with  E.  H.  Merrick  to  light  the  town 
for  a  period  of  10  years  with  arc  lights  of  2,000  c.  p.  ; 
work  on  the  plant  will  begin  at  once. 

Palestine,  Tex. — See  "Electric  Railways." 

Abilene,  Tex. — Bids  are  wanted  Nov.  15  for  the  In- 
stallation of  machinery  and  complete  apparatus  for 
power,  electric  lights,  water  supi)ly  system,  venti- 
lating and  steam  heating  at  the  Epileptic  Colony  at 
Abilene.  3.  L.  O'Connor,  Archt.  R.  M.  Love,  Compt. 
of  Pub.  Accounts,  Austin,  Tex. 


WiUiston,  y.  D, — Johnson  &  Kennedy,  of  Fargo, 
are  reiwrled  to  have  secured  a  franchise  for  an  elec- 
tric light  plant.     It  will  cost  about  $40,000. 

IJe  Smi-t,  S.  I). — The  Practical  Gas  Co.,  of  Chicago, 
III.,  Is  stated  to  have  secured  the  conlrabt  for  cou- 
Ktruetlng  a  gas  plant  at  De  Smet,  to  cost  about 
$7,000. 

Helena,  Mont. — The  power  plant  of  the  Helena  Light 
&  Power  Co.  Is  reported  to  have  bct"n  destroyed  by 
lire    (Jet.    20. 

Las  .inlmas,  Colo. — The  Las  Animas  Electric  Co. 
has  been  Incorporated,  with  a  caiiltal  of  $25,000.  In- 
corporators: Tom.  J.  Gardner,  11.  O.  Thayer  and 
others,  of   Las  Animas. 

Springrille,  Itah. — Sec  "Water." 

Denver,  Colo. — See  "Water." 

riuoma.  Wash, — The  Sno(|ualmle  Falls  &  White 
Hlver  Co.  is  reported  Incorporated,  with  a  capital 
of  $2,WK).0OO.  This  company  jiroposes  to  drain  part 
of  the  flow  of  the  White  River  Into  Lake  Taps. 
whence  the  ^yaler  will  be  carried  over  the  high 
blutr  near  Sumner.  This  water  power  will  generate 
electricity  to  the  amount  of  12,500  H.-P.  Chas.  H. 
Baker  and  associates,  of  the  Snoqualmlc  Falls  Power 
('o.,   are  the   Incorporators. 

Whtltler,  Co!.— The  Whittier  Light  &  Fuel  Co.  has 
been  liii'orporated,  to  manufacture  and  sell  gas  and 
electricity;  capital,  $10O,(JO0.  Directors:  A.  Hadley, 
Whltller;  W.  H.  Schweppc,  iMs  Angeles,  and  W.  F''. 
Jordan,    Riverside. 

.Manila.  P.  /.—  A  j)ress  report  slates  that  tiie  Bu- 
reau of  lUKiilar  Affairs  of  the  War  Kept,  at  Washing- 
ton. I).  ('..  has  received  a  despatch  from  Governor 
Taft  stating  that  the  Philippine  (_'omn.  has  passetl  an 
act  inviting  bids  for  street  railroad,  electric  light  and 
other  franchises  In  Manila;  the  bids  to  be  opened 
Mar.  5.   1903. 

ELECTRIC  RAILWAYS. 

.iuhurn.  Wc-  -The  R.  R.  Comrs.  are  stated  to  have  ap 
Droved  the  articles  of  association  of  the  Auburn. 
Slechanic  Falls  &  Norway  St.  Ry  Co.,  which  proposes 
to  build  a  street  railroad  to  be  operated  by  electricity 
or  compressed  air  through  Auburn,  Mlnot,  Poland, 
Mechanic  Palls,  Oxford  and  Norway;  length  of  line 
will  be  about  24  miles.  Directors;  Albert  H.  Shaw, 
Bath  ;  Fred'k  H.  Wilson.   Brunswick,  and  others. 

South    Windham,    Conn. — It    Is    reported    that  the 

■Wllllmantlc    Traction    Co.    will    this    fall    begin  the 

erection  of  a   power  plant  at  South  Windham.  W. 
D.    Grant,  Pres.,   Wllllmantlc. 

Frankfort,  N.  Y. — The  Village  Trus.  are  stated  to 
have  granted  a  franchise  to  the  Utlca  &  Mohawk 
Ry.  Co.     C.  L.   Allen,   Gen.  Mgr.,   Utlca. 

For  Rockaway.  L.  I.,  N.  Y, — A  press  report  states 
that  the  Long  Island  R.  R.  Co.  Is  to  operate  the 
entire  Rockaway  Branch  by  electricity.  Additional 
tracks  are  to  be  laid  between  Hammel's  and  Valley 
Stream,  double  tracks  between  Far  Rockaway  and 
Valle.v  Stream,  and  two  more  tracks  on  either  side 
of  the  present  line  between  Hammel's  and  Far 
Rockaway.  The  trestle  across  Jamaica  Bay  is  to 
be  widened,  and  the  power  house  at  Hammel's  Sta- 
tion will  be  enlarged.  W.  F.  Potter,  Gen.  Supt., 
Long  Island  City,   N.  T. 

Vernon,  N.  Y. — ^'The  Town  Trus.  are  stated  to  have 
granted  a  franchise  to  the  Oneida  Ry.  Co.  H.  J. 
Clark,  Ch.  Engr.,  Syracuse. 

Auhurn,  Ji.  Y. — It  Is  stated  that  final  surveys  for 
the  electric  railway  from  Ithaca  to  Auburn  are  about 
to  be  commenced.  B.  G.  WyckoCt,  of  Ithaca,  Pres. 
Ithaca   St.   Ry,  Co.,    is  reported   Interested. 

West  Collingsuood,  N.  J. — The  Haddon  Township 
Com.  is  stated  to  have  granted  the  Camden  &  Sub- 
urban Ry.  Co.  permission  to  continue  its  line  from 
West  Colllngswood  to  Haddon  Heights.  W.  E.  Har- 
rington, Mgr.,   Camden. 

GUn  Gardner,  N.  J. — Robt.  Petty,  of  Washington. 
Pres.  of  the  Easton  &  Washington  Traction  Co.,  Is 
stated  to  have  petitioned  the  Lebanon  Township  Com. 
for  a  franchise  to  operate  a  trollev  line  along  the  old 
Spruce  Run  turnpike,  through  the  township.  The 
turnpike  begins  at  the  Washington  Boro.  line  and 
runs  through  Changewater,  New  Hampton,  Junction, 
Glen  Gardner  and  Clinton. 

Trenton,  N.  J. — The  Council  Is  stated  to  have 
granted  the  New  Jersey  &  Pennsylvania  Traction 
Co.  a  right  of  way  on  Willow  St. 

New  Castle,  Pa, — The  New  Castle  &  Sharon  Electric 
St.  Ry.  Co.  Is  stated  to  have  petitioned  for  a  fran- 
chise to  extend  Its  line  from  the  city  line  at  Frank- 
lin Ave.,  and  to  provide  for  terminal  facilities  at 
the  public  square.  T.  P.  Toler,  Ch.  Engr.,  New 
Castle. 

Frankford.  Pa. — The  Philadelphia  Rapid  Transit 
Co.  is  stated  to  have  decided  to  construct  a  power 
liouse  at  the  junction  of  the  Bustletou  and  Bristol 
turnpikes,  above  Fraiikford.  W.  S.  Twining,  of 
Philadelphia,  Oh.  Engr.  of  the  Co.,  will  prepare  the 
plans  for  the  power  house. 

Canastota.  N.  Y. — The  Oneida  Ky.  Co.  Is  stated  to 
have  secured  a  franchise  through  the  village.  H.  J. 
('lark,  Ch.  Engr.,   Syracuse. 

Rome,  Ga. — The  City  Electric  Ry.  Co.  Is  reported  to 
be  considering  the  advisability  of  extending  Its  line 
to  IJndale.      J.   B.   .Marvin.   .Mgr. 

Akron,  O. — The  Cleveland.  Akron  &  Southern  Fast 
Line  Rv..  Co..  Akron,  has  been  lncori)orated.  with  a 
capital  of  $10.0110.  by  C.  It.  Grant.  T.  L.  Chllds  and 
others,  to  construct  an  electric  railway  to  connect 
Cleveland  Akron  and  Mnssllion.  with  the  privilege  of 
constructing  a  branch  to  Canton. 

Cincinnnti.  O. — The  Cincinnati  Traction  Co.  Is 
about  to  petition  the  Bd.  of  Pub.  Service  for  permis- 
sion to  extend  the  East  End  line  to  the  city  corpora- 
tion line.     W.  K.  Schoepf,  Gen.  Mgr.,  Cincinnati. 

New  Comerstown.  O. — The  Village  Council  Is  stated 
to  have  granted  a  franchise  to  C.  E.  Mltchener,  of 
New  Philadelphia,  O. 
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South  WMItry.  Ind. — The  HnDtlneton  &  Winona 
Traction  Co..  of  South  Whitley,  has  been  incorporat- 
ed, with  a  capital  of  $10.(XI0.  to  build  an  electric  line 
In  and  through  Huntington.  South  Whitley.  Ileroe- 
ton.  Wlnoaa.  Warsaw  and  North  Webster.  Directors : 
Geo.  Lee,  Edw.  B.  BoWers  and  others,  all  of  South 
Whitley. 

SvoHtvitle.  Ind. — It  Is  stated  that  surreys  are  about 
complete  for  the  extension  of  the  ETansville,  Sul>- 
arbim  i  Newburg  Rt.  to  Roclcport,  a  distance  of  23 
miles.    F.  W.  Cook.  Pres. 

SpringfeU,  lU. — It  Is  stated  that  the  Springfield  & 
Central  Illinois  Ry.  Co.  will  take  over  the  Springfield 
Consolidated  Rt.  and  the  rights  of  way,  franchises. 
etc..  of  the  Springfield  &  St.  Louis  R.  R.  In  addition 
It  will  bnlld  an  Interurban  line  to  Riverton. 

C*tcoi7o.  III.- — The  Chicago,  Elgin  &  Waukegan  Elec- 
tric Ry.  Co.  is  reported  incorporated,  to  operate  an 
electric  railway  in  Cook.  Kane.  Dupage.  Will  and 
I.ake  Counties.  The  route  proposed  is  from  Waukegan 
to  Fox  Ijike.  Wauconda.  Barrington.  Elgin.  St. 
Charles.  Aurora  and  Joliet.  E.  W.  Stees.  of  Chicago, 
Is  the  principal  promoter. 

South  Haven,  Mich. — The  Council  Is  stated  to  have 
granted  Geo.  E.  Bardeen,  of  Otsego;  Wm.  S.  Dewing, 
of  Kalamazoo,  and  others,  a  franchise  for  an  electric 
railway. 

Ft.  WaifUf.  Ind. — The  Ft.  Wavne,  Bluffton  &  Rich- 
mond Traction  Co.  Is  reported  Incorporated,  with  a 
capital  of  $50,000.  to  construct  an  Interurban  road 
between  Ft.  Wayne  and  Richmond,  passing  through 
Osslan,  Bluffton,  Camden.  Portland,  Kidgeville,  Win- 
chester, Lynn  and  Fountain  City.  Directors:  Edw. 
Manler,   Frank   X.    Schaffer  and   others. 

Ea*t  Ct.  Louiti.  111. — The  St.  Ixiuls  &  East  Shore 
Ry.  Co.,  of  St.  Louis,  has  heen  Incorporated,  with  a 
capital  stock  of  $50,000,  to  construct  a  line  from  East 
St.  Louis  to  Ft.  Gage  and  Shawneetown.  and  also 
from  a  point  in  Jackson  Co.  to  Brookport.  Incor- 
porators: Z.  W.  Tinker.  St.  Louis.  Mo.;  F.  J.  Kraft 
and  Luther  Robinson,  of  East  St.  Louis. 

Kantat  City.  Kan. — A  charter  has  been  granted  to 
the  Kansas  City.  Olathe  &  Southwestern  Suburban 
Electric  R.  R.  &  Power  Co.  to  build  a  short  line  elec- 
tric road  from  Olathe  to  Kansas  City  :  capital,  $10,- 
000.  L.  C.  Boyle,  of  Kansas  City,  Is  one  of  the  Incor- 
porators. 

JopUn,  Ho. — It  is  stated  that  the  Southwest  Mis- 
souri Electric  Ry.  is  to  be  extended  from  Joplln  to 
Carl  Junction.  Mo..  10  miles  north.  E.  J.  Pratt,  of 
Webb  City,  Ch.  Elecn. 

Outhrie,  Okla.  Ter. — The  Guthrie  Commercial  Club 
Is  reported  to  have  closed  a  contract  with  John  Shar- 
tel  and  others  now  building  an  electric  railway  sys- 
tem in  Oklahoma  City  to  extend  the  line  to  Guthrie, 
a  distance  of  30  miles. 

Paleatine.  Tex. — Two  ordinances  are  stated  to  have 
been  introduced  in  Council  asking  for  franchises.  One 
from  Hunter  &  Taylor,  of  Greensboro.  8.  C  asking 
for  a  franchise  for  an  electric  railway,  an  electric 
light  plant  and  heating  plant :  the  other  from  J.  S. 
Tritle,  of  St  Louis,  Mo.,  and  R.  V.  Gray,  of  Texar- 
kana.  for  a  franchise  for  an  electric  railway,  a  light 
plant  and  a  gas  lighting  and  heating  system. 

Pa*»  Christian,  ili»». — Jos.  Murphy,  of  Mississippi 
City,  is  stated  to  have  petitioned  for  a  franchise  on 
2d  St.  . 

Little  Rock.  .irk. — It  Is  reported  that  a  romt>nuy  is 
about  to  be  formed,  with  a  capital  of  $250,000.  to 
build  an  Interurban  trolley  line  from  Little  Rock  to 
Toltec,  a  distance  of  15  miles,  by  way  of  Baucum 
and  Scotta.  Judge  P..  C.  Dooley  and  W.  P.  Field 
are  reported  Interested. 

Beaumont.  7'pj'.— Geo.  H.  White,  of  Beaumont,  with 
e  corps  of  assistants.  Is  stated  to  have  completed  n 
survey  from  Beaumont  to  Sour  Lake  Springs  for  an 
t  ie<-trlc  railroad. 

Springville,  Vtah. — Jesse  Knight,  S.  R.  Thurmond 
and  others,  of  Provo,  are  stated  to  have  asked  the 
City  Council  for  a  franchise  a'ong  State  St.  for  an 
electric  railway.  The  proposed  line  will  run  from 
Lehl   to  Goshen. 

Tacoma,  Wa»h. — Elmer  J.  Felt  Is  stated  to  have 
petitioned  the  Co.  Comrs.  for  u  fraiurhlse  for  an 
electric  railway  connecting  Taoma  with  American 
Lake,  Ft.  Stcllacoom,  Steilacoom,  Lake  View,  Hig- 
glns  Beach  and  Lemon's  Beach. 

Spokane,  Wa*h. — The  Cocur  d'AIene  &  Spokane  Ity. 
Co.,  Ltd.,  Is  reported  formed,  with  a  capital  of 
$500,000,  to  construct  an  electric  railway  between 
Spokane  and  Coeur  d'AIene.  Directors;  F.  A.  Blaclc- 
well,  representing  the  Howard  Lumber  Co..  of  Will- 
lamsport,  Pa.;  A.  Bettes,  of  Detroit,  .Mich;  C.  P. 
Llndsley,  of  the  Lhidsley  Bros.  Co.,  of  Menominee, 
Mich.,  and  others. 

RAILROADS. 

Neu>  Cattle,  Pa. — The  Pittsburg.  Lisbon  &  Western 
R.  R.  Co.  Is  reported  to  have  increased  its  capital 
from  $1,000,000  to  $5,000,000  for  the  purpose  of  build- 
ing .3  extensions,  one  from  New  Castle  to  New 
Gallllee.  the  other  from  New  Castle  to  Pittsburg,  and 
the  third  from  Lisbon,  O.,  to  Ashtabula  Harbor.  R. 
W.   Billlngsley,  Snpt.,  Lisbon,  O. 

Wathlngton,  Pa. — J.  W.  McKa.v,  of  Waynesburg,  Is 
reported  to  be  securing  a  right  of  way  through  Wash- 
ington and  Greene  Counties  for  the  construction  of 
the  Wabash  R.  R.  W.  S.  Newball,  Cb.  Engr.,  St. 
I^uis,  Mo. 

Pittthurg.  Pa. — A  press  report  states  that  the  Jones 
&  LaughlTns  Steel  Co.,  of  Pittsburg,  will  construct 
a  railroad  from  Pittsburg  to  a  new  Lake  Erie  port 
near  GIrard,  Pa.,  at  a  cost  of  about  $15,000,000. 

The  Ft.  Pitt  Connecting  R.  R.  Co.  Is  reported  In- 
corporated to  build  a  steam  road  from  14th  to  the 
17tn  Wards.  Pittsburg,  Incorporators:  J.  D.  Evans, 
Geo.  W.  J.   BIssell  and  John  8.   Graham. 

Uartin'n  I'mk.  Pa. — The  Leiiigh  &  Npw  Kngland 
R.  R.  Co.  (Wm.  Jay  Turner,  of  Philadelphia.  Pres.) 
is  reported  to  be  surveying  a  nut  her  bram-h  to  be 
bnllt  fr')m  Martin's  Creek  to  Bangor  and  Pen  Argyl, 
BO  as  to  connect  with  the  Northampton  R.  R.  at 
Martin's  Creek. 


Southport,  X.  C. — The  Cape  Fear  Terminal  R.  R. 
Co.  Is  reported  Incorporated,  to  construct  a  railroad 
from  SouthiKirt  to  Wilmington. 

Jefferson,  S.  C. — It  Is  reported  that  the  Charlotte, 
Monroe  &  Columbia  R.  R.  Co.  is  to  extend  its  line 
from  Hamburg  to  Jefferson,  a  distance  of  about  11 
miles. 

Rrynoldsrille,  W.  Va. — A  charter  has  been  granted 
to  the  Katy  Lick  R.  R.  Co.  to  build  a  railroad  from 
Heynoldsvllle  to  Mannlngton  ;  capital.  $."iO,000.  Incor 
porators :  E.  A.  Humphries  and  J.  W.  Anawalt.  of 
Scottdale,  Pa. ;  Harry  Dunn,  of  Connellsvllle,  Pa.,  and 
others. 

Peshtigo.  Wis. — A  press  report  states  that  the  Wis 
cousin  &  ^fichigan  Rv.  Co.  has  decided  to  expend 
about  $100,000  in  teriilnal  improvements  at  Peshtigo 
and  Peshtigo  Harbor.  B.  C.  Gowen,  Ch.  Engr.,  Pesh- 
tigo. 

South  liend,  Ind. — The  New  Jersev.  Indiana  &  Tlll- 
nois  R.  R.  Co.  has  been  incorporated,  with  a  capital 
of  $100,000,  to  construct  a  railroad  from  South  Bend 
to  Lakevllle  or  some  Intermediate  point  on  the  line 
of  the  Wabash  R.  R.  betwoc-n  Lakevllle  and  North 
Liberty.  The  road  will  be  11  miles  in  length.  Di- 
rectors: Christian  B.  Zabrlskie,  DeWitt  Van  Buskirk 
and  others. 

Neirport,  Tenn. — The  Tennessee  &  North  Carolina 
R.  R.  Co.  has  filed  an  amendment  to  its  charter  pro- 
viding for  an  increase  of  Its  capital  stock  from  $50.- 
000  to  $500,000.  It  also  empowers  the  company  to 
construct  and  operate  a  railroad  from  Newport.  Tenn.. 
to  the  N.  C.  State  'Jne.  in  Haywood  County,  at  or 
near  the  Big  Pigeon  River.  H.  T.  Wilson,  Gen.  Supt., 
Newport. 

Columhia.  Miss. — It  Is  stated  that  the  Gulf  &  Ship 
Island  R.  R.  Co.  will  build  a  branch  road  from  Men- 
denhaii  to  Columbia,  a  distance  of  50  miles.  L.  A. 
Washington,  Ch.  Engr.,  Gulfport. 

Sheridan,  Ark. — The  Pine  Bluff  &  Western  Ry.  Co. 
is  stated  to  have  awarded  to  McArthur  Bros.  Co.,  of 
St.  Louis.  Mo.,  the  contract  for  the  completion  of  its 
line  from  Sheridan  to  Hnnton.  a  distnn'p  of  about  24 
miles.  The  contract  price  Is  reported  to  be  about 
$15,000  a  mile. 

Houston,  Tex. — The  International  &  Great  Northern 
R.  R.  Co.  is  stated  to  have  about  secured  right  of 
way  for  its  line  from  Houston  to  Beaumont  and  New 
Orleans.  La.     J.  D.  Trammel,  Ch.  Engr.,  Palestine. 

Memphis.  Tenn. — City  Kngr.  Ombjrg  la  renorted  to 
be  considering  plans  and  specifications  submitted  by 
H.  W.  Pnrkhtirst,  of  Chicaso.  111..  Eng.  of  the  Illinois 
Central  R.  R..  for  a  $.'50,000  subway,  to  be  con- 
structed by  this  company  at  Iowa  and  Texas  Aves. 
The  plans  provide  for  a  subway  about  800  ft.  long. 
and  the  purpose  of  its  erection  Is  to  get  street  traffic 
off  the  same  level  with  the  railroad  traffic  and  abol- 
ish a  dangerous  grade  crossing. 

Son  Jose,  Cat. — The  Southern  Pacific  Co.  is  reported 
to  have  decided  to  expend  about  $100,000  in  improve- 
ments. Including  the  enlargement  of  the  depot,  Wm. 
Hood,   Ch.   Engr.,   San  Francisco. 

.^fanila,  P.  I. — See  "I'ower  Plants.  Gas  and  Elec- 
tricity." 

PUBLIC  BUILDINGS, 

Stockbrldge.  Mass. — Jas.  F.  Pilling,  of  Stockbrldge, 
is  stated  to  have  secured  the  contract  for  erecting 
tlie  town  hail  for  $13,452. 

Boston.  Mass. — Bids  will  be  received  Nov.  4  by  the 
Tnis.  of  the  Insane  Ho.'spital  at  the  office  of  Kendall, 
Taylor  &  Stevens,  93  Federal  St.,  for  furnishing  ma- 
terial and  erecting  3  buildings  for  said  hospital. 
Separate  bids  for  heating  and  plumbing  will  also  be 
received  on  same  date.  • 

The  following  bids  for  the  erection  and  completion 
of  a  bath  house  on  Cabot  St.,  Roxbnry,  were  opened 
Oct.  30  by  the  Trus.  of  the  Bath  Dent,  and  taken 
under  consideration:  Chas.  Logue.  $114,247;  John  J. 
Flynn,  1011  Tremont  Bldg..  $98,411;  Chas.  H.  Dodge 
Const.  Co.,  $10,8.900;  Frank  B.  Gilbreth,  $117,880; 
McNeil  Bros.,  $109,450;  F.  G.  Coburn  &  Co.,  $102,280; 
,Tohn  W.  Bruty,  $104,000;  Jas.  Fagau,  .'i!99,126;  Whiton 
Building  &  Lumber  Co.,  $109,000.  all  Boston  parties. 
On  the  ground  fioor  there  will  l)e  a  swimming  tank 
20x70  ft.,  shower  and  tub  baths,  lockers,  etc.;  on 
the  2d  floor  will  be  a  gymnasium. 

New  York,  N.  Y. — Bids  will  be  received  Nov.  6  (re- 
advertisement)  by  John  W.  Brannan.  Pres.  of  Bd. 
of  Trus..  Bellevue  and  Allied  Hospitals,  for  erecting 
a  dormitory  In  the  Medical  College  Bldg.,  on  Belle- 
vue Hospital  grounds. 

Brooklyn,  N.  Y. — The  following  bids  for  an  interior 
public  bath  building  on  Hicks  St.,  near  Degraw  St., 
were  opened  Oct.  29  by  J.  Edw.  Swanstrom,  Boro. 
Pres. ;  P.  J.  Carlin  &  Co..  $60,000 :  Danl.  J.  Ryan, 
$69,000  ;  Thos.  Dwyer.  $69,900  :  Thos.  G.  Carlin,  $68,- 
000  :  W.  &  T.  Lamb.  99  Nassau  St.,  New  York,  $54,564. 

Bids  will  be  received  Nov.  12  by  J.  Edw.  Swan- 
strom, Boro.  Pres.,  for  erecting  ati  interior  batli 
building  on  Pitkin  Ave. 

Iroquois,  N.  Y. — Bids  are  wanted  Nov.  6  for  the 
construction,  heating,  plumbing  and  electric  wiring  of 
a  dormitory ;  also  for  the  construction  and  plumbing 
of  a  laundry  and  power  house.  Including  the  chimney 
stack,  at  Thomas  Asylum  for  Orphan  and  Destitute 
Indian  Children.  G.  L.  Helns,  State  Archt.,  Albany, 
Henry  R.  Howland,  Pres.  Bd.  of  Mgrs. 

Catonsville,  Md. — Owens  &  Sisco,  323  N.  Charles  St., 
Baltimore,  are  stated  to  be  preparing  plans  for  an 
edifice  for  the  Salem  Lutheran  Church,  to  cost  about 
$15,000, 

Brooklyn,  N.  Y. — Bids  will  be  received  by  Homer 
Folks,  Comr.  of  Pub.  Charities.  N.  Y.  City.  Nov.  13 
for  the  following  work  for  the  Kings  Co.  Bldgs.  for 
erecting  a  coal  storage  building,  for  Installing  a  heat 
ing  and  pow,>r  plant,  an  electric  lighting  plant,  and 
for  the  erection  of  a  building  for  a  heating,  lighting 
and  iM>wer  plant  and  for  underground  trenches  or 
conduits. 

ltU;hmond,  Va. — The  Penitentiary  Bldg.  Com.  opened 
bids  Oct.  23  for  the  erection  of  a  new  cell  building. 
Alsop  &  Pierce,  of  Newport  News,  were  the  lowest 
bidders  for  the  shell  of  building  at  $a'i,000.  Stewart 
Iron  Co.'s  bid  of  $97,000  was  the  lowest  for  a  steel 
cell  bulldlDg, 


Jacksonville,  Fla. — The  contract  for  the  erection  of 
a  Baptist  church,  to  be  located  at  Church  and  Mogan 
Sts.,  has  been  awarded  to  the  Owens  Building  Co. 
Jacksonville,  for  $31,397.     .\rchitects,  T.  F.  Lockwood 

&  Co.,  of  Jacksonville. 

Portsmouth,  O. — The  plans  of  Richards,  McCarty  & 
Buiforil,  of  Columbus,  have  been  accepted  for  the 
Carnegie   Library,    to   cost   $50,000. 

Horn,  III. — The  First  Christian  Soi'Ipty  is  stated  to 
have  decided  to  erect  a  $16,000  church. 

Moliiic,  III. — Peter  Peterson.  1209  12th  Ave.,  Is 
stated  to  have  secured  the  contract  for  erecting  the 
Carnegie  Library,  for  $38,300. 

.Juiirnu.  Wis. — The  congregation  of  St.  Mary's  Church 
is  stated  to  have  decided  to  erect  a  $15,000  edifice. 
Uev.   J.  J.  Salentlne,  Pastor. 

Marinette,  Wis. — Bids  will  be  received  Nov.  5  by 
the  Bd.  of  Pub.  Wks.  for  erectliig  an  armory,  includ- 
ing a  council  chamber  and  an  office  for  the  City  Cik. 
Dan  J.  Madagln,  Chmn. 

Stevens  Point,  Wis. — The  Library  Bd.  is  stated  to 
have  approved  plans  for  the  Carnegie  Library,  to  cost 
about  $18,000. 

Miiskvijon,  Mirh. — The  Trus.  of  the  Hackley  Hos- 
pital are  stated  to  have  accepted  the  plans  of  Fuller 
&  Pitcher,  of  Albany,  N.  Y.,  for  their  new  buildings. 
They  will  be  grouped  on  the  pavilion  plan. 

Palncsdnle.  Mich. — It  Is  reported  that  a  memorial 
library  will  be  erected  at  Painesdale,  donated  by  Wm. 
A.  I'aine,  of  Boston,  Mass.  It  will  cost  $30,000.  Plans 
for  the  structure  have  been  prepared. 

Columbus,  O. — Bids  will  be  received  Nov.  20  by  the 
Bd.  of  Co.  Comrs.  for  furnishing  material  and  erect- 
ing a  barn  at  the  Co.  Infirmary.  R.  Z.  Dawson,  Jr., 
Archt,,  609  Outlook  Bldg,     L.  E.  Jones,   Co.  Aud. 

Chicago,  III. — Bids  are  wanted  Nov.  27  for  erecting 
2  cottages.  Jenney  &  Mundle.  Archts.,  171  La  Salle 
St.  Address  N.  Vf.  McLaln.  Secy.  Bd.  of  Trus.  of  St. 
Charles  Home  for  Boys,   1412  Marquette  Bldg. 

Topeka,  Kan. — The  Kansas  World's  Fair  Comn.,  at 
a  meeting  here  Oct.  22,  decided  to  secure  bids  for  the 
erection  of  the  Kansas  Bldg.  at  the  Fair,  to  cost  about 
$40,000. 

Shrevcport,  La. — Bids  will  be  received  Nov.  20  by 
the  Bd.  of  Administration  of  the  Shrcveport  Charity 
Hospital  for  erecting  the  new  hospital.  Thos.  Sully, 
Archt.,  New  Orleans ;   P.  M.  Welsh,  Secy. 

Kcntville,  N.  S. — It  is  stated  that  bids  are  wanted 
Nov.  15  for  erecting  a  brick  and  stone  court  house. 
A.  E.  McMahon.  Chmn.  Com.,  Aylesford. 

BUSINESS    BUILDINGS. 

Attleboro.  Mass. — Karl  H.  Hyde,  of  Attleboro,  is'  re- 
ported to  have  prepared  plans  for  a  4-story  business 
building  to  be  erected  on  N.  Main  and  County  Sts., 
for  the  Attleboro  Land  Co.,  to  cost  about  $40,000. 

Oouverneur,  N.  Y. — The  H.  P.  Cummlngs  Co.,  of 
Ware.  Mass.,  Is  stated  to  have  secured  the  contract 
for  erecting  a  $100,000  mill  for  the  International  Lace 
Co. 

Brooklyn,  N.  Y. — H.  C.  Peiton,  1133  Broadway,  N. 
Y.  City,  is  stated  to  have  prepared  plans  for  the 
Woodruff  Hotel,  to  be  erected  on  Montague,  Hicks  and 
Hemsen  Sts..  for  the  Brooklyn  Heights  Realty  Co.,  of 
which  Jas.  H.  Breslln  Is  Pres.  and  Geo.  C.  Austin, 
Secy.  It  will  be  fireproof,  12  stories  high,  and  contain 
400  rooms. 

Pittsburg,  Pa. — The  Erie  R.  R.  Co.  is  reported  as 
having  plans  prepared  for  a  station  to  be  erected  on 
Forbes  and  High  Sts.,  to  cost  about  $500,000.  C.  W. 
Buchholz,  Ch.    Engr,,   New   York,   N.   Y. 

Oroveton,  Pa. — ^It  is  stated  that  the  engineers  of 
the  Pittsburg  &  Lake  Erie  R.  R.  Co.  are  preparing 
plans  for  2  new  water,  coaling  and  cleaning  stations 
to  be  erected  at  Groveton  and  Hazeiton.  Each  sta- 
tion will  cost  $20,000.  J.  A.  Atwood.  Ch.  Engr.,  Pitts- 
burg. 

Pottstown,  Pa. — Brown  &  Gerhard  will  proceed  at 
once  with  the  erection  of  the  Auditorium  Bldg.  Cost, 
$30,000.     Archt.,  Geo.  A.  Gerhard. 

Carnegie,  Pa. — A  press  report  states  that  the  Char- 
tiers  Valley  Brewing  Co.  will  soon  erect  here  an  of- 
fice building  and  stables,  to  cost  about  $,')0,000.  Wm. 
IJorgman,  of   Carnegie,   is   Mgr. 

A  press  report  states  that  a  7  story  brick  building 
Bill  be  erected  on  Fayette  St.  and  Duquesne  Way,  tor 
llaugh  &  Keenan,  to  cost  about   $:iO().oii(i. 

Wilmington,  Del. — A  building  permit  has  been 
granted  to  the  I'ennsylvania  K.  It.  Co.  for  the  erection 
of  locomotive  shops,  to  cost  $1 25,000 ;  a  roundhouse, 
$100,000 ;  blacksmith  shop,  $26,000 :  woodworking 
mill,  $25,467,  and  power  house.  $19,500.  W.  H. 
•  Brown,  Ch.  Engr.,  Philadelphia,  Pa. 

Hallimorc.  Md. — lUds  will  be  recFived  Nov.  19  by 
liie  Hd.  of  Awards  for  furnishing  material  and  erect- 
ing a  brick  storehouse  at  the  (iay  St.  Yard  of  the 
Water  lid.     Thos.  G.  Hayes,  Pres. 

Wheeling,  W.  Va. — Henry  Schmulbach  is  reported  to 
be  considering  t*e  erection  of  an  opera  house  on  the 
site  of  the  Musee  Theatre,  to  cost  about  $150,000. 

Cincinnati,  0. — The  Traction  Terminal  Co,  has  been 
incorporated,  with  a  capital  of  $100,000,  to  erect  a 
central  depot  here.  Incorporators :  J.  B.  Forakerv 
Itandolph  Mathews  and  others. 

The  Dlrs.  of  the  First  Natl.  Bank  are  stated  to  have 
decided  to  erect  an  18-story  building  on  4th  and 
Walnut  Sts. 

Cleveland,  O. — It  is  stated  that  L.  A.  Stone  will 
erect  a  7-story  brick  business  building  on  Superior 
and  Muirson  Sts. 

Cohimhus.  a. — Plans  arc  being  pi-epared  by  Uicli- 
ards,  McCarty  &  Bulford,  '"rho  Uuggery,"  for  2  brick 
tar  sheds,  134x180  and  100x180,  respectively,  to  be 
erected  on  the  west  side  for  the  Columbus,  London  & 
Springfield  R.  R.  Co. 

Marinette,  II  i».— Win.  Brown,  of  Menominee,  Mich., 
Is  reported  to  be  preparing  plans  tor  new  car  barns 
which  the  Menominee  &  Marinette  Electric  St.  Ry. 
Co.  IntMids  to  build  in  Marinette  this  fall  or  in  the 
spring.  The  plans  will  call  for  a  building  150x50  ft,, 
a  frame  structure  covered  with  corrugated  Iron. 
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Bau  City,  Mich. — The  stockholders  ot  the  Wood 
Opera  House  Co.  are  stated  to  have  selected  J.  M. 
Wood  to  prepare  plans  for   rebulldliisr  the  theatre. 

Detroit,  Mich. — The  American  Blower  Co.  la  about 
to  erect  a  $10,UUO  otBco  buiklinf,'.  40  ft.  x  80  ft.  Mal- 
comson  &    lligglnbotbam,   MoBfut   Bldg.,   Archts. 

Toledo,  O. — Hacon  &  Ilubi-r.  "The  Spitzer."   are  re 

fiorted  to  be  preparing  piaua  for  a  4-story  brick  build 
ng.  to  be  erected  by  Geo.  A.  Chase,  to  cost  aboiit 
?50,000. 

Chicago.  III. — It  is  stated  tliat  Herman  Kickmeier  will 
erect  a  store  and  flat  at  218  to  220  N.  Clark  St..  to 
cost  about  $75,000. 

Kajisas  City,  Mo. — The  following  buildings  are 
about  to  be  constructed:  Brick  store  at  1013  and  lOl.'i 
Grand  Ave.  ;  owner,  A.  R.  Meyer  ;  cost,  $20,000.  Brick 
store  at  9th  Ave.  and  Hickory  St.  ;  owner,  S.  H.  Mc- 
Necklin ;  cost.  $12,000.  Alterations  and  additions  to 
building  at  10th  and  Walnut  Sts. ;  owner.  Chas 
Schoelkopf ;  cost.  $50,000.  Brick  store  at  10th  St. 
and  Bway. :  architect,  W.  E.  Brown.  N.  Y.  Lite  Bldg.  : 
cost,  $76,000.  Brick  store  at  18th  and  Vine  Sts. : 
owner,  S.  W.  Smith  Estate ;  architects,  Van  Brunt  & 
Howe,   Bayard  Bldg. ;  cost,  $15,000. 

Lexington,  Ky. — It  Is  stated  that  the  Elks  Assoc, 
will  erect  a  $30,000  club  house. 

Ft.  Smith,  Ark. — The  Reynold  Davis  Grocer  Co.  is 
about  to  erect  a  6-story  brick  wholesale  house,  costinp 
about  $60,000. 

Denver,  Colo. —  A.  J.  Dockarty  Is  reported  to  have 
prepared  plans  for  a  theater  of  3,800  seating  capac- 
ity, to  cost  about  $75,000.  Clarence  L.  Crater,  of 
Denver,  Is  reported  interested. 

Wallace,  Idaho. — The  Northern  Pacific  R.  R.  Co.  Is 
stated  to  have  decided  to  erect  a  $30^00  freight  de 
pot  at  Wallace.  W.  L.  Darling,  Ch.  Engr.,  St.  Paul, 
Minn. 

San  Francisco.  Cal. — The  Bldg.  Com.  of  the  Pacific 
Union  Club  Is  stated  to  have  accepted  the  plans  of 
Reld  Bros.,  Clans  Spreckels  Bldg..  for  a  club  house  to 
be  erected  on  Post  and  Stockton  Sts..  to  cost  about 
$200,000.     Jas.   W.   Byrne,  Chmn.  Bldg.  Com. 

New  York  City. 

Permits  for  the  follotvinp  huildings  have  been  is- 
sued: c,  signifies  cost:  o.  otrner:  a,  architect:  m, 
n}asnn :  cr,  carpenter:  and  b,  huilder. 

115  and  117  Cannon  St,  6-story  br  tenemt  and 
stores;  c,  $42,000;  o,  Fcldman  &  Weiss;  a,  G  F  Pel- 
ham. 

lOSth  St  and  Bway,  4-story  br  stable;  c,  .$25,000; 
o.  Nicholas  Honr.v;  a,  Jas  W  Cole. 

Broadway  and  Leonard  St.  new  front,  court  beams 
and  girders,  stairs,  elevator,  etc.  in  5-story  br  loft 
and  store  bldg;  c,  $60,000;  o,  Louis  M  Jones;  a,  Fredk 
O  Browne. 

Brooklyn.  N.  Y. 

John  and  Pivmouth  Sts,  (5-story  br  factory ;.c,  $90,- 
000 ;  o.   National  Licorice  Co ;   a.    W   Higginson. 

Smith  St  and  and  Hamilton  Ave.  repair  damage  bv 
fire;  c.  $45,000;  o.  American  Tartar  Co  ;  a.  E  Greene; 
b,  C  F  Bond. 

DWELLINGS. 

Boston.  Mass. — Plans  have  been  filed  for  fi  stone  and 
brick  houses  to  be  erected  on  Bay  State  Road,  near 
Sherbnrn  St..  for  Geo.  Wheatland,  at  a  total  cost  of 
$135,000.  S.  D.  Kelley.  209  Washington  St..  Is  the 
architect. 

A  block  of  5  apartment  houses,  with  court,  will  be 
built  on  Audubon  Road,  near  Beacon  St..  for  E.  A. 
Bangs.  The  houses  will  be  of  brick  and  limestone.  4 
stories  high.  Danl'  Howard  Woodbury.  53  State  St..  Is 
the  architect. 

Long  Branch.  V.  J. — Mrs.  Norman  L.  Munro  Is 
stated  to  have  decided  to  rebuild  her  summer  home 
at  Norwood  Park,  which  was  destroyed  by  fire  about 
a  year  ago.  The  -new  residence  will  cost  about 
$1.10,000. 

Pittsburfj.  Pa. — S.  A.  Hall  l»  stated  to  have  pre- 
pared plans  for  an  apartment  house  to  be  erected  on 
Forbes  and  Craig  Sts.  for  Geo.  A.  Charles,  to  cost 
about  $60,000. 

Chicaat^ni. — It  is  stated  that  Geo.  C.  Watts  Is  to 
erect  two  3-story  apartment  houses  on  Madison  Ave. 
and  62d  PI.,  at  a  total  cost  of  $75,000. 

Minneapolis.  Minn. — A  permit  has  been  issued  to  J. 
H.  Edmonds  and  L.  M.  Hill  for  a  4-story  brick  flat 
to  be  erected  at  311-17  W.  15th  St.,  to  cost  $20,000. 

Kansas  City.  Wo. — S.  R.  Frink.  Mass.  Bldg..  has 
prepared  plans  for  a  .'S20.000  brick  dwelling,  to  be 
erected  at  15th  and  Wabash  Ave.     Owner,  W.  A.  Rule. 

San  Franrjsco.  Cal. — Shea  &  Shea.  26  Montgomery 
St..  are  stated  to  have  prepared  plans  for  an  8-story 
fireproof  building,  to  be  erected  on  Mason  and  Ellis 
Sts  for  Mr.  and  Mrs.  A.  F.  Charnot,  to  cost  about 
$100,000. 

New  York  Citt. 

Permits  for  the  following  buildings  hare  been  i* 
»ued:  c,  signifies  cost:  o.  otrner :  a,  architect:  m, 
mason;  cr,  carpenter:  and  b,  huilder. 

299  to  305  E  Sth  St.  2  6-story  br  tenemts ;  c. 
total    $90,000  ;  o.  Nathan  Sllverson  :  a.  G  T  Pelham. 

72d  St  and  Ave  A.  5-story  br  and  stone  flat;  c. 
$20,000  ;  o.  Godfrey  Knoche  :  a.  Rudolph  Moeller. 

117th  St  and  Sth  Ave.  6.storv  hr  flat;  c,  $65,000: 
o.  Chas  Adams;  a.  Lorenz  F  J  Welher. 

Fnion  Ave  and  168th  St.  .''.-story  hr  tenemt;  c.  $2n.- 
000  ;  o.  Frank  Merger  ;   a.  Vincent  Bonagm. 

1  E  42d  St.  5-story  extension  to  4  and  5-Rtorv  br 
dwell:  c,  $25,000;  o,  Mrs  Margaret  Schley;  a,  Chas 
E.  Reld. 

BROOKt.YN,  N.   y. 

43d  St  and  5th  Ave.  9  .3-storv  br  dwe"s :  c.  total. 
$36,000  ;  o,  J  K  Stockton  &  O  Abram  :  a.  H.  L.  Splcer. 

SCHOOI  ". 

New  Bedford.  Mnnn. — City  Engr.  W.  F.  Williams 
writes  that  plans  are  being  prepared  by  S.  C.  Hunt, 
of  this  citv.  for  a  high  school  which  will  probably 
cost  $500,000  or  more.  Contracts  will  not  be  let  be- 
fore 1903.  as  certain  legislation  must  first  be  secured. 

Pavturket.  R.  I. — Frank  G.  Rowley.  161  Main  St.. 
is  stated  to  have  secured  the  contract  for  erecting  the 
South  Woodlawn  school,  for  $36,571. 


Boston,  Mass. — Bids  will  be  received  Nov.  10  by  the 
Schoolhouse  Comrs.  for  erecting  a  school  on  Norman 
St.,  Phillips  Dist..  exclusive  ot  plumbing,  heating  and 
electrical  work  and  giving  bond  for  the  sum  of  .$.1(1. 
000.  Everett  &  Mead,  Archts.,  60  Devonshire  St.  H 
(lipstiin   Sturgis.   Chmn. 

A'tid  York,  jV.  y. — Bids  will  be  received  Nov.  10  by 
C.  It,  J.  .Snyder,  Supt.  of  School  Bldgs.,  for  altera- 
tions and  repairs  to  the  3  li!iiUllngs  In  E.  52d  St.. 
converting  tliein  into  annex  of  school  No.  18:  also  to 
a  biiiUlIng  ill  E.  4iith  St.,  converting  It  into  annex 
of  si'hool  No.  73. 

Bids  will  be  received  Nov.  7  by  C.  B.  J.  Snyder, 
Supt.  ot  School  Bldgs.,  for  erecting  a  school  at  176 
Amethyst  Ave.,  and  for  Installing  electric  elevators 
in  Morris  High  School,  lioro.  Bronx.  Bids  v/ill  also 
be  received  for  erecting  2  outside  Iron  stairs  at  front 
of  school  No.  70,  Boro.  Manhattan. 

Tlie  following  bids  were  opened  Oct.  24  by  Sunt, 
ot  School  Bldgs.,  C.  B.  J.  Snyder.  Dept.  of  Educ.  for 
installing  electric  elevators  in  tlie  new  illgii  School  of 
Commerce,  Manhattan  Boro.  :  Marine  Engine  &  Ma- 
chine Co.,  $9,745 ;  Otis  Elevator  Co.,  71  Broadway, 
$9,994. 

Brooklyn,  N.  Y. — The  followlngs  bids  were  opened 
Oct.  22  by  Supt.  of  School  Bldgs..  C.  B.  J.  Snyder, 
Dept.  of  Educ,  New  York  City,  for  installing  heat- 
ing and  ventilating  apparatus  for  school  139,  Boro. 
ot  Brooklyn:  Williams  &  Gerstle,  $18,934;  John 
Neal's  Sons,  $19,910  ;  Frank  Dobson,  $18,832  :  United 
Heating  Co.,  $18,741;  Jas.  C.urran  Mfg.  Co.,  $21.iX)0; 
E.  Rutzler,  178  Centre  St..  $18,240. 

Bids  opened  Oct.  24  for  installing  electric  light 
wiring,  fixtures  and  electric  bell  system  in  school  139. 
were  as  follows:  l'"red'k  Pearce.  .$6..3.50;  Weiderninn  & 
Conklln.  $7,507  ;  United  Engineering  &  Contracting 
Co.,  21  Park  Row,  $4,995:  T.  Fred'k  Jackson.  $6,410; 
■  Commercial  Const.  Co..  $6,300. 

Bids  opened  Oct.  24  for  electric  light  wiring,  fix- 
tures, etc.,  in  school  141.  Boro.  of  Brooklyn,  were  as 
follows;  T.  Fred'k  Jackson,  $8,410;  Commercial  Const. 
Co.,  $8,375;  Fred'k  Pearce.  $S..'i50;  United  Engineeer- 
Ing  &  Contracting  Co..  $7,492.  • 

Ithaca,  N.  Y. — The  Trus.  of  Cornell  Univ.  are  stated 
to  have  agreed  on  the  location  of  the  Rockefeller  Hall 
of  Physics,  to  cost  $250,000.  and  have- recommended 
the  erection  of  a  hall  for  arts  and  humanities,  to  cost 
$250,000.  A  site  is  also  reported  purchased  west  of 
the  library,  and  on  it  6  new  costly  buildings  will  be 
erected  at  once  and  8  more  In  the  remote  future. 

Bordentown,  N.  J. — The  contract  for  erecting  the 
Manual  Training  and  Industrial  School  for  Colored 
Youths,  at  Bordentown.  is-  stated  to  have  been 
awarded  to  Jas.  W.  Lannlng.  of  Trenton,  for  $20,000. 

Braddock,  Pa.—V,.  J.  Carlisle  &  Co..  Lewis  BIk.. 
Pittsburg,  are  stated  to  be  completing  plans  for  the 
Carnegie  Sub-District  School,  to  be  erected  on  Talbot 
Ave.  and   11th   St.,   Braddock,   to  cost  about  $80,000. 

Philadelphia.  Pa. — The  Councils  Com.  on  Schools 
has  recommended  that  about  $2,000,000  be  appropri- 
ated for  permanent  school  improvements. 

Washinf/ton.  D.  C. — Tile  i>roposition  of  I'ararini  ^ 
Grler.  Washington,  to  build  an  8-room  school  at  9th 
and  D  Sts.,  N.  E.,  for  $33,375,  has  been  accepted  by 
the  Comrs.,  D.  C. 

Walrrtoirn.  N.  Y. — Bids  will  be  received  Nov.  11 
by  Frank  S.  TIadale.  Supt.  of  Schools,  for  furnishing 
material  and  performing  tlie  plumbing  work  for  the 
new  high  school. 

'Newburgh.  N.  Y. — A.  H.  Pickens,  of  Newburgh.  Is 
stated  to  have  received  the  contract  for  ventilating 
and  heating  the  South  St.  school,  for  $6,850. 

South  Orange,  N.  J. — Bids  are  wanted  Nov.  11  for 
erecting  the  new  South  Orange  school.  Chas.  Gran- 
ville .Tones.  Archt..  280  Bway..  New  York,  N.  Y.  Wm. 
H.   Kemp,  Chmn.  Com.  on  Bldgs. 

Brooklyn.  N.  Y. — Bids  will  be  received  Nov.  12  by 
C.  B.  J.  Snyder.  Supt.  of  School  Bldg..  N.  Y.  City,  for 
the  general  construction  of  Public  school  No.  143. 
Boro.  of  Brooklyn,  and  also  on  same  date  for  install- 
ing ventilating  and  heating  apparatus  in  school  No. 
138.  also  in  Boro.  of  Brooklyn. 

Mineral  Point,  Wis. — The  citizens  are  stated  to 
have  voted  to  Issue  $30,000  bonds  for  the  erection  of 
a  school. 

Delray,  Mich. — Malcomson  &  HIgglnbotham,  of  De- 
troit, are  the  architects  for  a  15-room  school  to  be 
erected  of  brick  and  stone  with  slate  roof  and  hard- 
wood finish.    Cost,  $60,000. 

Youngstou'n.  O. — Bids  are  wanted  Nov.  10  for  fur- 
nishing material  and  erecting  a  school  in  sub-district 
No.  1.  Park  Hill.  R.  F.  &  E.  R.  Thomnson.  Archts.. 
Diamond  Blk.  O.  C.  Grant  Jacobs.  Clk.  of  Youngstown 
Township. 

Fayetteville.  Ark. — The  shops  of  the  Univ.  of  Ar- 
kansas are  reported  to  have  been  destroyed  by  fire 
Oct.  20. 

Danville.  Ky. — Augustus  Rogers.  Sunt.  Kentucky 
School  for  Deaf  Mutes,  writes  that  no  contracts  were 
let  for  the  work  on  the  contemplated  new  buildings, 
bids  for  which  were  opened  Oct.  28.  as  all  bids  ex- 
ceeded the  amount  of  the  State's  appropriation.  The 
architect  Is  at  work  on  new  plans,  and  it  will  be 
several  months  before  the  matter  will  he  taken  up 
again. 

Ft.  Morgan.  Colo. — M.  W.  Fuller  Is  stated  to  be 
preparing  plans  for  a  high  school,  to  cost  $35,000. 

San  Francisco.  Cal. — The  Rd.  of  Educ.  Is  stated  to 
have  adonted  plans  for  the  Noe  Valley  School,  to  cost 
about  $40,000. 

Berkeley.  Cal. — Bids  are  wanted  Nov.  22  for  erect- 
ing a  recitation  and  dormitory  building,  including 
piumbiner.  gasfltting.  heating,  etc.  W.  H.  Weeks. 
Archt..  Watsonville  :  E.  J.  Wlckson.  Secy.  Bd.  of  Trus. 
of  the  California  Polytechnic  School. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

Bridgeport.  Conn. — This  city  is  said  to  be  consider- 
ing a  proposition  from  the  United  States  Garbage 
Reduction  Co.  of  Boston  for  the  disposal  of  garbage 
and  ashes  for  a   term  of  years. 

Krirhuryport.  Mass. — The  City  Council  Is  consider- 
ing the  question  of  garbage  disposal  by  cremation. 

New  York.  N.  Y — Bids  are  wanted  Nov.  7  (re  adver 
tisementl  for  furnishing  labor  and  materials  required 
for  file  removal  of  snow  and  ico  of  the  Poro.  of  Maii- 
hattai.  until  Apr.  15.  1903.  John  McO.  Woodbury. 
Comr.  of  Street  Cleaning. 


Brooklyn,  N.  Y. — The  Bd.  of  Estimate  has  approved 
the  award  of  a  5-year  contract  for  the  removal  of 
ashes  and  rubbish  collected  In  Brooklyn  to  H.  M. 
Kiuinedy. 

Purkcrsburg,  W.  Ya. — Bids  will  be  received  Nov.  12 
by  the  Health  Com.  for  the  removal  of  all  kitchen 
garbage  and  offal  accumulating  In  this  city  for  1  year 
beginning  Jan.  1,  1903.     Jesse  L.  Cramer,  City  CIk. 

Elicood,  Ind. — The  City  Council  has  appointed  a 
special  committee  composed  of  Mayor  W.  C.  Smith 
and  Councllmen  Brown.  Plougbe  and  Ilaynes  to  visit 
other  cities  and  Inspect  garbage  furnaces  with  a  view 
of  having  the  one  here  rebuilt. 

Marietta,  O. — The  City  Council  Is  said  to  be  re- 
ceiving bids  for  15  and  20-ton  garbage  crematories. 

Kansas  City,  Mo. — John  T.  Elklns  has  made  a  prop- 
osition to  the  Joint  Garbage  Com.  for  the  collection 
and  disposal  of  city  garbage. 

Montreal.  Que. — Bids  are  wanted  Nov.  0  for  the  re- 
moval of  snow  and  Ice  from  the  streets  in  which  the 
Montreal  St.  Ry.  Co.  runs  Its  cars.  Contracts  may  be 
awarded  for  1  or  3  years  at  the  option  of  the  City 
Council.     Address  L.  O.  David,  City  Clk. 

GOVERNMENT  WORK. 

Boston,  Mass. — Bids  are  wanted  at  the  U.  S.  Engi- 
neer Office  until  Dec.  2  for  dredging  In  Chelsea  Creek 
and  Maiden  River,  as  advertised  In  The  Engineering 
Itecord. 

Washington,  D.  C. — Bids  are  wanted  at  the  U.  8. 
Engineer  Office  until  Nov.  26  for  dredging  and  for 
furnishing  and  placing  rip-rap  stone  In  Anacostia 
River,  D.  C,  as  advertised  In  The  Engineering  Record. 

Wilmington.  Del. — U.  S.  Engr.  Jared  A.  Smith  Is 
stated  to  have  received  the  following  bida  Oct.  23  for 
exteuslve  Improvements  to  streams  and  harbors  along 
the  Eastern  Shore  of  Maryland,  the  entire  project 
to  cost  about  $90,0(X):  American  Paving  &  Const, 
("o.,  of  I'hiladelphia,  19  cts.  a  cu.  yd.  for  dredging; 
Maryland  Dredging  &  Const.  Co.,  of  Baltimore, 
20  Vj  cts.  a  cu.  yd.  :  Sanford  &  Brooks  Co..  of  Balti- 
more, 23  cts.  a  cu.  yd.;  Klver  &  Harbor  Improv. 
Co.,  of  Philadelphia,  24  cts.  a  cu.  yd.;  American 
Dredging  Co.,  ot  Philadelphia.  26  cts.  a  cu.  yd. 

Patchogue,  L.  I.,  N.  Y. — The  contract  for  dredging 
the  big  channel  of  Great  South  Bay  Is  stated  to  have 
been  awarded  to  Kirk,  Driscoll  &  Co.,  of  Syracuse,  for 
about  $65,000. 

Philadelphia,  Pa. — The  American  Paving  &  Con. 
Co..  of  Philadelphia,  has  been  awarded  a  contract  by 
Mordecal  T.  Endlcott,  Ch.  of  Bureau  of  Yards  and 
Dorks.  Washington,  for  the  coppersmith  shop  addition 
to  the  steam  engineering  building  at  Leagtie  Island 
Navy   Yard,    for  $102,570. 

.4  nnapolis,  Md. — The  lowest  bid  received  Oct.  22  for 
dredging  the  channel  from  Chesapeake  Bay  to  the 
Naval  Academy  Is  stated  to  have  been  from  the  Balti- 
more Dredging  Co.,  of  Baltimore,  at  $195,000. 

Brunsieick.  Ga.- — The  following  bids  were  opened 
Oct.  23  by  Capt.  Casslus  B.  Gillette,  Corps  of  Engrs.. 
V.  S.  A.,  at  Savannah,  for  560  000  cu.  yds.  of  dredg- 
ing In  Inner  Harbor,  Brunswick :  Atlantic  Gulf  & 
Pacific  Co.,  New  York.  N.  Y..  21.1  cts.  per  cu.  yd.;  R. 
Moore.  Agent.  Tallulah  Falls.  Ga..  22  cts. ;  Bowers 
Southern  Dredging  Co..  Galveston.  Tex.,  2.3  cts. ;  Mor- 
ris &  Cummlngs  Dredging  Co..  New  York.  N.  Y..  20 
cts.,  total  $112,000  (recommended  for  award);  P. 
Sanford  Ross,  Inc..  Jersey  City,  N.  J.,  20.9  cts. 
Amount  available.  $117,000 

Savannah,  Oa. — The  following  bids  were  opened  Oct. 
23  by  Capt.  Casslus  E.  Gillette.  Corps  of  Engrs..  U. 
S.  A.,  for  dredging  Savannah  Harbor ;  Amount  avail- 
able, $1,055,000. 

rtS  .     «"§ 
Bidder  and  Addresses.  m  j        S .; 

^  >■] 

Cts.  Cts. 

P.  Sanford  Ross,  Inc..  Jersey  City 17.5  •17.5 

Morris  &  Cummlngs  Drdg.  Co..  New  York.      18.  18. 

Atlantic,  Gulf  &  Pac.  Co..  New   York..    'IB.S  17.7 

Bowers  So.  Dredg.  Co.,  Galveston,  Tex..     19.  19% 

R.  Moore,  Agent.  Tallulah  Falls,  Ga 19% 

♦Recommended  for  award. 

Grand  Rapids,  Mich. — The  lowest  bid  opened  Oct.  22 
at  the  U.  S.  Engineer  OfBce,  Grand  Rapids,  for  pier 
extension  and  repair  of  piers  and  revetment  at  Lud- 
Ington,  Mich.,  was  from  T.  J.  Bennett  &  Co.,  of 
Muskegon,   Mich.,  at  approximately  $92,45.3. 

Conneaut.  O. — The  Donnelly  Contracting  Co.  of 
Buffalo,  N.  Y.,  Is  stated  to  have  received  the  gov- 
ernment contract  for  building  piers  and  breakwaters 
at  Conneaut;  aggregate  amount  of  contract,  $438,(K)0. 

Ft.  Riley.  Kan. — Bids  are  wanted  Nov.  25  for  the 
construction  of  2  double  sets  of  quarters,  as  adver- 
tised in  The  Engineering  Record. 

Emporia.  Kan. — Bids  are  wanted  at  the  Treasury 
Dept.,  Washington.  D.  C,  until  Dec.  3  for  the  con- 
struction. Including  plumbing,  heating  and  venti- 
lating apparatus,  electric  wiring  and  conduits,  of  the 
TJ.  S.  Post  Office  at  Emporia,  as  advertised  In  The 
Engineering  Record. 

Johnson  City.  Tenn. — The  contract  for  constructing 
a  dining-hall  in  connection  with  the  Mountain  Branch 
of  the  Nat.  Soldiers'  Home,  at  Johnson  Cit.v.  Is  stated 
to  have  been  awarded  to  Herman  Probst,  of  New  York 
City,  for  $124,000. 

Annision,  Ala. — Miles  &  Bradt.  of  Atlanta,  are 
stated  to  have  been  awarded  the  contract  for  the  erec- 
tion of  the  Annlston  government  building  for  $.59,000. 

Bremerton.  Wash. — The  following  bids  were  opened 
Oct.  25  at  Bureau  of  Yards  &  Docks.  Navy  Dept.. 
Washington.  D.  C,  for  constrncting  an  extension  of 
the  concrete  wing  wall.  Nhvv  Yard,  Bremerton: 
Bromlev  &  Wells,  Seattle.  $15,800;  Puget  Sound 
Bridge*  Dredging  Co..  Seattle,  $14,624;  Pacific  Con- 
struction  Co.,    Seattle,   $15,695. 

Tiu'oma.  irrta/i.- Government  Engr.  Rlcksecker.  who 
Is  In  Tacoma  In  charge  of  the  proposed  improve- 
ment of  the  city  waterway,  has  perfected  his  plans 
and  specifications  for  the  work  and  forwarded  same 
to  Washington  for  approval.  The  plans  provide  for 
dredging  the  channel  from  11th  to  1.5th  Sts.,  remov- 
ing the  rore  In  the  waterway  north  of  11th  St.  bridge 
and  extending  channel  southward  from  15th  St. 
Amount  available,   $175,000. 
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Ft.  Corumbia.  Wash. — Ilids  are  wante<i  Nov.  1»  for 
ooiistruoling  a  water  aud  sewer  system,  etc.,  at  Ft. 
Columbia.  Address  Capt.  Ueo.  L.  Goodale,  Q.  M., 
r.   S.   Army. 

.S'on  /»')-<iiiri»ro.  Cat. — ^The  lowest  hid  received  by 
Cal.  Hebrls  Comu.  for  the  construetiou  of  the  first 
of  the  Yuba  lliver  tmrriers  above  Marysville  is  stated 
to  have  beeu  from  the  Atlaiilie,  Gulf  &  Paeiflc  Co. 
at  »--'7,!M0. 

J-'t.  .l«»in«i6oiMi',  .Woiif. — I'ress  reports  state  that 
amoiiK  tlie  improvemeuts  contemplated  for  this  post 
is  a  sewer  system  to  be  eoustructed  during  the  tiseai 
year. 

MISCELLANEOUS. 

Ruffahi.  \.  y. — Bids  will  lie  received  Nov.  7  by 
(^has.  S.  Bovd.  Supt.  of  mib.  Wits.,  Albany,  for  deepen- 
ing and  improving  the  channel  of  Krie  basin,  between 
BulTalo   River  and  slip  No.   2. 

BHlfalo.  A".  V. — The  ltd.  of  Aldermen  has  granted 
the  petition  of  the  Buffalo  &  Susquehanna  Iron  Co. 
for  permission  to  constrnct  a  canal  across  Hamburg 
turnpike,   near  the  city  line. 

Sjiraeusc.  A'.  1'. — The  contract  for  the  improvement 
of  tinondaga  Creek  has  been  awarded  to  John  Kelly 
for  *2G.3SO. 

Puluth.  ilinn. — Local  press  reports  state  that  the 
Boston  Ccal  l>ock  &  Wharf  Co..  that  has  docks  at  the 
west  end  of  this  city,  will  more  than  double  its  ca- 
pacity for  another  year. 

l.ouixiillr.  Kii- — The  Com.  on  Kastern  I'arkway  and 
Western  I'arkway  (Chas.  K.  (iralnger.  t'hmn.)  has  re- 
liorted  to  the  Bd.  of  Park  Comrs..  placing  tlie  estimat- 
ed cost  of  each  parkway  at  alwut  ?100,()0(). 

OallUHit.  cm. — The  iowesi  bid  received  for  recon 
structing  and  widening  12th  St.  dam  is  reported  to 
liave  beeu  from  Hutchison.  Hansom  Co.  for  $36,000. 

Rirhmond,  Qur. — Bids  are  wanted  Nov.  7  for  the 
construction  of  4  ice  piers.  Fred.  Qcliiias,  Secy.  Pept. 
of  Pub.  Wks..  Ottawa,  Ont. 

NEW    INDUSTRIAL   PLANTS. 

The  Virginia  Veliicle  Co..  So.  Boston,  Va.,  Is  build- 
ing a  4-story,  60x2ij0-ft.  factory,  and  is  in  the  market 
for  machinery  for  iron  working  and  making  bodies 
of  vehicles. 

The  plant  of  the  Sprlngstein  Mills,  Chester.  S.  C, 
was  badly  damaged  by  fire  and  will  be  rebuilt  at 
once,  the  new  part  being  2  stories  and  about  40x250 
ft.  Dyeing,  drying  and  dressing  machinery  will  be 
required. 

The  Hudson,  Mass.,  Worsted  Co.  is  erecting  a  3- 
story  building  to  be  about  200x60  ft.  The  power 
plant  will  be  about  150  H.-P. 

The  plant  of  the  Alpena,  Mich.,  Hoop  &  Lumber 
Co.  was  destroyed  by  fire,  and  it  is  likely  that  a  2- 
band  mill  will  be  built  to  replace  It. 

J.  A.  Pardue,  Quanah,  Tex.,  contemplates  erecting 
a  cement  mill. 

The  Decatur.  111.,  Bridge  Co.  is  being  organized  to 
build  bridges  aud  structural  steelwork,  and  contem- 
plates erecting  a  70x20O-ft.  main  building;  40x50-ft. 
blacksmith  shop:  maohine  shop,  engine  room  and 
holler  room,  each  25X.30  ft.;  office  building,  store- 
house, etc.  The  power  pldnt  will  include  an  engine 
of  about  50  H.-P.,  with  generator  and  boilers  of 
c'orresponding  capacity.  Electricity  will  be  used 
throughout  the  plant.  E.  B.  Tyler,  Mtincle,  Ind.,  is 
interested. 

The  American  Glue  Co.,  415-429  Atlantic  Ave.,  Bos- 
ton, Mass.,  will  erect  a  2-story,  300xl00-ft.  brick 
building  at  its  Sprlngdale,  Pa.,  plant  to  replace  a 
building  recently  burned. 

The  Goderich,  Ont.,  Organ  Co.,  whose  plant  was 
recently  burned,  expects  to  erect  two  2-slory  and 
basement  buildings.  126x45  and  120x45  ft.,  respective- 
ly; 2-story,  140x4()-ft.  shipping  and  stock  rooms,  and 
a  140x4O-ft.  flnlshlng  room.  A  lOO-H.-P.  engine  and 
a  100-light  dynamo  will  be  installed.  The  company 
desires  catalogues  of  woodworking  and  special  ma- 
chinery. 

The  Johuson-Ingman  Air  Motor  Co.,  Cumberland, 
Md.,  will  erect  a  new  plant. 

The  National  Cereal  Milling  Co.,  Peoria,  111.,  ex- 
pects to  erect  a  plant  next  March  and  install  an  .SOO 
to  1,000-H.-P.  power  plant.  J.  E.  Goodrich,  Act. 
Sec'y. 

The  American  Ice  &  Industries  Co.,  Birmingham, 
Ala.,  expects  to  erect  a  new  plant  and  install  two 
tiO-ton  Ice  machines,  200,000  cu.  ft.  cold-storage  and 
an  electric  light  plant.     W.   H.   Morris  is  Interested. 

A  company  Is  being  organized  In  Johnstown,  Pa., 
to  erect  a  brick  plant  having  a  daily  capacity  of  not 
less  than  50,000.  D.  W.,  W.  P.  and  D.  P.  Coulter, 
O.  C.  Harris  and  J.  Wallace  Paul  are  Interested. 

The  J.  Geo.  Leyner  Engineering  Works  Co.,  Den- 
ver, Colo.,  has  decided  to  bnlld  new  works  in  some 
suburb  of  Denver,  as  yet  not  chosen,  which  will 
comprise  a  2-story  brick  oflicc  building,  and  the  fol- 
lowing 1-story  brick  and  steel  buildings:  100x224-ft. 
main  machine  shop,  with  central  erecting  bay:  70x 
204-ft.  warehouse;  fi0x2(>4-ft.  blacksmith  and  forge 
shop;  100xl44-ft.  foundry  of  30  tons  daily  capacity 
with  brass  moulding  equipment  in  addition;  50x164- 
ft.  pattern  shop;  30x(K>-ft.  pattern  storage  aud  a 
power  house.  The  shops  are  to  be  electrically  driven 
throughout  and  the  installation  contemplates  100 
motors,  from  2  to  25  H.-P.,  aggregating  550  H.-P. 
The  load  factor  at  average  load  is  estimated  at  one- 
third,  and  the  preliminary  plans  for  power  Include 
four  LVJ-H.-P.  tubular  boilers,  two  200-kllowatt  tan- 
demconipouiid  condensing  generating  units  and  a 
coinpound  condensing  steam-driven  air  compressor 
of  1,000  cu.  ft.  per  min.  capacity.  Tunnel  connec- 
tions are  to  be  made  with  the  buildings  and  the 
hot-blast  system  of  warming  will  be  employed.  In 
addition  to  the  manufactnre  of  air  compressors,  drills 
and  coal  cotters,  complete  mining  equipments  are  to 
be  built. 

The  Smith's  Falls,  Ont.,  Malleable  Iran  Works 
will  erect  a  250x66-ft.  addition  to  be  used  for  mould- 
ing and  annealing  purposes.  No  additional  power 
plant  win  b«  required. 


BUSINESS  NOTES. 

The  American  Blower  Co..  Detroit,  Mich.,  reports 
the  following  among  recent  orders  :  Heating  apparatus 
for  factory  of  Wickham,  Chapman  &  Co.,  SpringtieUI, 
O.  ;  ten  large  steel  plate  fans  and  over  16.000  ft.  of 
heating  surface  for  the  University  of  Chicago;  heating 
plant  and  forced  draft  apparatus  for  the  Lehigh  Val- 
ley Silk  Mills,  So.  Bethlehem,  I'a.  :  mechanical  draft 
apparatus  for  Bryn  Mawr  aud  Wellesley  tlolleges ; 
heating  and  drying  apparatus  (or  the  Lumicre  North 
American  Co  ,  Burlington.  Vt.  ;  drying  apparatus  for 
the  Composite  Board  Co.,  Niagara  Falls,  N.  Y. 

The  Ball  Engine  Co..  Erie,  Pa.,  reports  the  follow- 
ing among  recent  orders  :  National  Tube  Works,  Mid- 
dletown.  I'a.,  two  450-11. -P.  direct-connected  engines  ; 
West  Jersey  &  Seashore  Line  of  the  I'enna.  U.  K.  Co., 
Atlantic  City,  N.  J.,  two  130  11. -P.  cross-compound 
engines. 

Sargent,  Conant  &  Co.,  Boston.  Mass..  have  pur- 
chased the  construction  business  of  the  Hawks  Elec- 
tric Co..  of  that  city,  and  will  complete  Its  outstand 
Ing  contracts. 

The  Otis  Elevator  Co.  has  recently  received  the 
contract  for  the  elevator  and  dumb-waiter  equipment 
of  the  new  Astor  Hotel.  New  York.  The  plant  con- 
sists of  seven  electric  passenger  elevators,  two  electric 
servants'  elevators,  eleven  electric  dumb-waiters,  and 
three  electric  sidewalk  lifts.  Clinton  &  Kussell  are 
the  architects,  and  John  Downey,  the  general  con- 
tractor. 

The  Berlin  Construction  Co.,  Berlin,  Coun.,  has 
opened  an  office  In  the  Board  of  Trade  Building.  Bos 
ton,  which  is  in  charge  of  II.  C.  Collins,  who  has  beeu 
for  many  years  identilied  with  the  structural  steel 
business  in  New  England.  The  company  also  main- 
tains offices  at  220  Broadway,  New  York,  and  142" 
Market  St.,  Newark,  N.  J. 

The  contract  tor  the  steel  framework  tor  the  addi- 
tion to  the  Boston  Athletic  Association  Building  has 
been  awarded  to  the  New  England  Structural  Co.,  of 
Boston. 


PROPOSALS    OPEN. 

Bids  See  Bng. 

Close.  WATER  WORKS.  Record. 

Nov.    3.  Webster  Grove,    Mo Nov.    1 

Nov.    4.  Gueydan,  La Oct.     4 

Nov.    5.  Lawton.  Okla.  Ter Oct.  11 

Nov.    6.  New  York,  N.  Y Nov.    1 

Nov.    7.   nammonton,   N.    J Nov.    1 

Nov.    7.   Fremont.  O ^Oct.  2.^ 

Nov.    8.  Pipe,  etc.,   Bremerton,  Wash Oct.  11 

Nov.    8.  Pumping  plant,  Brockton,  Mass Sept.  27 

Adv..  Eng.  Record.  Sept.  27,  Oct.   4. 
Nov.  10.   Bonds,  Sterling,  Colo Nov.    1 

Adv.,  Eng.  Record,  Nov.  1. 

Nov.  12.   Penngrove,    N.   J Nov.    1 

Nov.  15.  Ft.    Columbia,   Wash Nov.    1 

Nov.  26.   Newport,    R.    I Oct.   25 

Dec     1.   Pumps.   Seguln.   Tex July '/fl 

Dec.  20.   Pumping  engines,  Louisville,  Ky Oct.   2."> 

Adv.,  Eng.  Record,  Oct.   25,  Nov.  1. 

SEWERAGE  AND    SEWAGE    DISPOSAL. 

Nov.    4.   Davenport,   la Nov.    1 

Nov.    4.   Bessemer,   Ala Oct.  18 

Nov.    5.   Eau    Claire,    Wis Nov.    1 

Nov.    5.  Jamesburg,    N.    J Oct.   25 

Nov.    5.  Westfleld,    Mass Oct.  18 

Adv..    Eng.   Record,   Oct.   18. 

Nov.    6.  Findlay,    O Nov.    1 

Nov.    6.   Chicago,  III Nov.    1 

Nov.    6.  Nashville,    Tenn Oct.  11 

Nov     8.   Roselle  Park    N.  J Oct.  18 

Nov.  11.   Oneida,    N.    Y Oct.  25 

Nov.  12.   Brooklyn,    N.    Y Nov.    1 

Nov.  12.  Cincinnati,    O ' Nov.    1 

Nov.  15.   Ft.    Columbia,    Wash Nov.    1 

Nov.  15.  Washington,    D.    C Oct.  23 

Adv.,  Eng.  Record,  Oct.  25. 

Nov.  15.  Akron.  O Oct.   23 

Nov.  20.  Canal    Dover.    O Nov.    1 

Nov.  26.   Cincinnati.    O Nov.    1 

Dec.  15.  Montevideo.  Uruguay    . Sept.  13 

BRIDGES. 

Nov.    5.  Monmouth,    111 Nov.    1 

Nov.    5.  Cordova,   Ala Oct.  1 1 

Nov.    5.  Chicago,    111 Sept.    6 

Nov.    6.'  Paoli.   Ind Nov.    1 

Nov.    6.   Folsom,    Cal Nov.     1 

Nov.    6.  Chehalis.   Wash Oct.  23 

Nov.    6.   Indianapolis,    Ind Oct.  18 

Nov.    7.  New   Castle,   Ind ■.  .Oct.   25 

Nov.    8.   (;oldendale.    Wash Nov.    1 

Nov.    8.  Gannvalley,    S.    D Nov.    1 

Nov.    9.   Centralia,    Wash Nov.    1 

Nov.  10.  Chilllcothe.  O Oct.   23 

Nov.  10.   Washington.   Ind Oct.   23 

Nov.  10.  Topeka,    Kan Oct.  18 

Nov.  12.  Oskaloosa.    la Nov.    1 

Nov.  13.  Oberlln,    Kan Nov.    1 

Nov.  13.  Shreveport,   La Oct.  25 

AAv..  Eng.  Record,  Oct.   25,  Nov.  1. 

Nov.  14.   Paulding,    O Oct.   23 

Dec.  17.  Chicago,    III Nov.    1 

Nov.  18.   Ilarrisburg,   Pa Nov.    1 

Nov.  20.   r»oyle.^town.    I'a.    . Nov.    1 

Dec.    1.  Blsrtlmber,  Mont Sept.  27 

Lake  Charles.  La Oct.   23 

PAVING  AND  ROADMAKING. 

Nov.    4.  Hammond,  Ind Oct.   23 

Nov.    7.  Thomaston.    Conn Nov.    1 

Nov.  12.  Cohops.     N.     Y Nov.     1 

Nov.  12.  Cincinnati,  O Oct.  18 

Nov.  15.  Akron,  O '. Oct.  23 

Nov.  17.  Cincinnati,   O Nov.    1 

Dec.    1.  Delphi.    Ind Oct.  25 

Dec.  n.  Guthrie.    Okla.    Ter Nov.    1 

Dec.  22.   Portsmouth.  Va Oct.  1  h 

Adv.,   Eng.  Record,  Oct.  18,  25. 

POWER,  GAS  AND  ELECTRICITY. 

Nov.    5.  Baltimore,    Md Nov.    1 

Nov.    6.  Akron,  O Oct.  25 

Nov.    7.  Mankato,  Minn Nov.    1 

Nov.  10.  Brooklyn,  N.  Y Nov.    1 

Nov.  12.  Penngrove,   N.   J Nov.    1 


Nov.  14.  Eng.,  Dynamo,  etc.,   Minneapolis,  Minn. Nov.    1 

Nov.  13.  Abilene,  Tex Nov.    1 

Nov.  15.  Baton  Rouge.  La Oct.  11 

Adv..  Eng.  Record,  Oct.  11  to  Nov.  1. 

Nov.  15  Norfolk.   Va Sept.  13 

Nov.  18.   Superior.  Wis.  i Oct.  20 

Nov.  18.   Washington,    D.   C Oct.  25 

Jan.  15.   Rome.   Ua Oct.  1 1 

Mar.    5.  Franchise,  Manila,   P.   I Nov.    1 

GOVERNMENT    WORK. 

Nov.    4.   Philadelphia.  I'a Oct.  25 

Nov.    4.  Htg  Hosp.,  Flandreau,  S.  D Oct.  11 

Nov.    4.   Cheyenne,   Wyo Oct.     4 

Adv.,   Eng.  Record,  Oct.  4,  11. 
Nov.    5.   Floor  in   Post  Office,  New  York,  N.  Y.Oct.  11 

Adv.,  Eng.  Record.  Oct.  11,  18. 
Nov.    6.  Breakwater,    Cleveland,   O Oct.  11 

Adv..  Eng.  Record,  Oct.  11  to  Nov.  1. 
Nov.    6.  Entrance   to  harbor,  Cleveland,  O.... Oct.  11 

Adv..  Eng.  Record,  Oct.  11  to  Nov.  1. 

Nov.    6.  Chicago,    III Oct.  11 

Nov.    7.   Ft.   Wadsworth,   N.  Y Oct.  25 

Nov.    7.  Ft.  Monroe,    Va Oct.  18 

Nov.    8.    (Ft.  Greble)   Newport,  R.   I Oct.  11 

Adv..  Eng.  Record,  Oct.  11  to  Nov.  1. 
Nov.    8.  Completing  Post  Office,  Chicago,  III.  .  .Oct.  11 

Nov.    8.   Water  mams,   Bremerton,   Wash Oct.  11 

Nov.  10.   Ft.   Banks.   Winthrop,  Mass Oct.  18 

Nov.  10.   Ft.   Eth.an   Allen,   Vt Oct.  18 

Adv.,  Eng.  Record,  Oct.  18  to  Nov.  1. 
Nov.  10.   La  Purchase  Expo.   BIdgs.,St.Louis,Mo.Oct.  1] 

Adv.,  Eng.  Record.  Oct.  11,  18. 
Nov.  10.    (Lemon  Creek)  New  York,  N.  Y Oct'.  11 

Adv..  Eng.  Record,  Oct.  11  to  Nov.  1. 
Nov.  10.  Newport,    R.    I Oct.  11 

Adv..  Eng.  Record,  Oct.  1 1  to  Nov.  3. 
Nov.  10.    (Rarltan  Ray)  New  York,  N.  Y Oct.  11 

Adv..  Eng.  Record.  Oct.  11  to  Nov.  1. 
Nov.  10.    (Woodbrldge  Creek)  New  York.  N.  Y.  .Oct.  11 

Adv..  I'ng.  Record.  Oct.  11  to  Nov.  1. 
Nov.  W.  Removal  of  ledge.  New  York,  N.  Y Oct.  11 

Adv..  Eng.  Record,  Oct.  11  to  Nov.  1. 
Nov.  12.   Mobile.    Ala Oct.  18 

Adv.,  Eng.  Record,  Oct.  18  to  Nov.  1. 

Nov.  12.   Sewer,   Salem,   Ore Oct.  18 

Nov.  12.   Denver,    Colo Oct.    4 

Adv.,   Eng.  Record,  Oct.  4,  11. 
Nov.12.  Charleston,    S.  C Oct.    4 

Adv.,  Eng.   Record,  Oct.  4  to  18. 
Nov.  13.   Dredging,   New   York,    N.   Y Oct.  18 

Adv..  Eng.  Record.  Oct.  18  to  Nov.  1. 
Nov.  15.  Oilhouse  (Ft.  Grobie),  Newport,  R.  I.. Nov.    1 

Adv..  Eng.  Record.  Nov.  1. 

Nov.  13.  Ft.   Columbia.    Wash Nov.    1 

Nov.  15.   Washington,   D.   C Oct.  25 

Adv.,  Eng.  Record,  Oct.   25,  Nov.  1. 
Nov.  17.   U.   S.   Post  Office  shed.  Buffalo.  N.  Y.  ..Oct.l8. 

Adv..  Eng.  Record.  Oct.  18,  25. 

Nov.  18.   Washington.    D.    C Oct.  25 

Nov.  20.   Post  Office  Bldg..  Rome,  N.  Y Oct.  18 

Nov.  20.   Dredging.    Norfolk,    Va Oct.  18 

Nov.  22.  Lock,  etc.,  Pittsburg,  Pa Oct.   25 

Adv.,  Eng.  Record,  Oct.   23,  Nov.  1. 
Nov.  22.    (Ft.    Morgan).  Mobile.  Ala Oct.  25 

Adv..  Eng.  Record.  Oct.   25,  Nov.  1. 

Nov.  22,   Coal  plant.  Portsmouth.  N.  II Oct.  IS 

Nov.  22.   Navy  Bldg..  Portsmouth,  N.   H Oct.  18 

Nov.  24.  Nashville.   Tenn Oct.   23 

Adv..  Eng.   Record,  Nov.  1. 
Nov.  23.   Ft.    Riley.    Kan Nov.     1 

Adv..  Eng.  Record.  Nov.  1. 
Nov.  25.   El.  wiring  Pub.  Bldg.,  Boise,  Idaho... Oct.  25 

Adv.,  Eng.  Record,  Oct.   25.  Nov.  1. 
Nov.  26.   Storehouse  (Ft.  Greble),  Newport,  R.I.Nov.    1 

Adv..  Eng.  Record,  Nov.  1. 
Nov.  20.   Washington,   D.    C Nov.    1 

Adv.,  Eng.  Record,  Nov.  1. 

Nov.  26.  Newport,  R.  I ■ Oct.  25 

Nov.  29.   Htg.  &  Vent.  Pub.   Bldg.,  Boise.  Ida.. Oct.  25 

Adv..  Eng.  Record,  Oct.  25,  Nov.  1. 
Dec.  2.     Dredging.   Boston.   Mass Nov.    1 

Adv..  Eng.  Record,  Nov.  1. 
Dec.     3.   Emporia.  Kan Nov.    1 

Adv..  Eng.  Record.  Nov.  1. 
Dec.    6.  Dredging.  Galveston.  Tex Oct.  11 

Adv..  Eng.  Record.  Oct.  11  to  Nov.  1. 
Dec.  10.  Jetty  work,  Galveston,  Tex Oct.  11 

Adv..  Eng.  Record,  Oct.  11  to  Nov.  1. 

BUILDINGS. 

Nov.    4.   Hospital   cottages.    Boston,   Mass Nov.    1 

Nov.    5.  Armory,    Marinette,    Wis ...Nov.    1 

Nov.    6.   Hospital,    New  York,   N.  Y T,.Nov.    1 

Nov.    6.   Dormitory,  etc.,  Iroquois,  N.  Y Nov.    1 

Nov.    6.  Capitol,  Richmond,  Va Oct.  23 

Nov.    6.   Hospital.    Farnhurst,    Dei Oct.   25 

Nov.    7.   School,   New   York,   N.   Y Nov.    1 

Nov.    7.  Court  house  plans.  Tuscaloosa,  Ala.. Oct.  25 

Nov.    7.   Club,   Montgomery,   Ala Oct.  25 

Nov.    7.   Drill  Hall.  London,  Ont Oct.   23 

Nov.    8.   Library,  Tipton,  la Oct.  25 

Nov.  10.   School.   New   York,  N.    Y Nov.    1 

Nov.  10.  School.    Boston,   Mass Nov.    1 

Nov.  10.   School,   Y'oungstown.   O Nov.    1 

Nov.  10.   School,  Lexington,  Ky Oct.  25 

Nov.  11.  School.  Watertown,  N.  Y Nov.    1 

Nov.  n.   School,  South  Orange.  N.  J Nov.    1 

Nov.  11.   Library.  Fond  du  Lac,  Wis Oct,  25 

Nov.  12.  Bath  Bldg.,  Brooklyn,  N.  Y Nov.    1 

Nov.  12.   Scliool.  htg..  etc.,  Brooklyn.  N.  Y Nov.    1 

Nov.  13.   Pub.  Bldg.,  htg.,  etc.,  Brooklyn.  N.  Y.Nov.    1 

Nov.  14.  Work  at  reformatory.   Elmire.    N.  Y,..Oct.   25 

Adv.,  Eug.  Record,  Oct.  25,  Nov.  1. 

Nov.  14.   Court  House,  Riverside,  Cal Oct.   25 

Nov.  15.   Court  house,  Kentvllle,  N.  S Nov.    1 

Nov.  19.   Storehouse,    Baltimore,    Md Nov.    1 

Nov.  20.   Barn.    Columbus,    O Nov.    1 

Nov.  20.   Charity   hospital,    Shreveport,    Pa....  Nov.    1 

Nov.  22.   School.  Berkeley,  Cai Nov.    1 

Nov.  26.   School.   New    Prague.   Minn Oct.   25 

.Nov.  27.  Cottages.    Chicago,    ill Nov.    1 

Dec.    1.  I-ibrarv  plans,  Albert  Lea.  Minn. ...  .Oct.  23 

Dec.    2.  Capitol  work.  St.  Paul.  Minn Aug.  16 

Dec.    8.  Municipal  bldg.  plans.  Wash'gt'n,  D.  C.Aug.  30 

Dec.  15.   Htg.  Capitol.  Columbia.   S.  C Oct.    4 

Dec.  30.  Mason  temple  plans.  Washington.D.C. .Oct.  11 

MISCELLANEOUS. 

Nov.    4.  Drainage   Canals.    Gueydan,    La Oct.  18 

Nov.    6.  Levees,   Bossier  City.  La Oct.  IS 

Nov.    6.  Rem.  of  snow,  Montreal,   Que Nov.    1 

Nov.    7.  Rem.  of  snow.  New  York,  N.  Y Nov.    1 

Nov.    7.   Piers,    Richmond,    Que Nov.    1 

Nov.    7.  I>ecpening  channel.  Buffalo,  N.  Y Nov.    1 

Nov.12.  Rem.  of  Garb.,   I'arkersburg,  W.  Va. .  .Nov.    1 

Dec.    1.  Garb,  disposal,  Atlanta,  Ga Oct.    4 

Mar.    5.   St.  R.   B.  franchise,  Manila,  P.  I Nov.    1 
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The  John  Fritz  Medal. 

On  the  evening  of  October  31,  there  was  a 
noteworthy  gathering  at  the  Waldorf-Astoria 
of  men  eminent  in  engineering  and  the  iron  in- 
dustry. They  came  irom  all  parts  of  the  coun- 
try to  do  honor  to  one  of  the  greatest  iron-mas- 
ters of  the  country,  to  celebrate  the  eightieth 
birthday  of  a  clear-thinking,  quietly  energetic 
man  who  began  his  career  when  iron  was  king 
and  has  seen  all  those  changes  in  this  industry 
which  has  replaced  iron  by  steel.  And  not  only 
has  John  Fritz  seen  these  changes  of  such  far- 
reaching  influence  in  the  country's  progress, 
but  he  has  also  been  responsible  for  many 
more  of  them  than  people  unacquainted  with 
the  facts  can  ever  appreciate.  He  has  always 
let  his  work  speak  for  him,  and  as  his  work 
appealed  only  to  those  in  the  industry  his  in- 
fluence has  not  been  appreciated  generally  by 
the  public.  His  place  is  well  expressed  in  the 
cablegram  from  Mr.  Schwab,  which  was  read 
at  the  birthday  banquet:  "He  has  done  more 
for  the  steel  industry  than  any  man  living,  and 
we  all  acknowledge  him  as  our  master  and 
prize  him  as  our  friend." 

Just  what  part  IMr.  Fritz  has  played  in  the 
metallurgy  of  iron  and  steel  can  be  guessed 
best,  although  imperfectly,  from  an  address  on 
the  iron  industry  that  he  made  before  the 
Franklin  Institute  a  few  years  ago.  His  story 
is  so  entertaining  as  well  as  instructive  that  all 
should  read  it.  Aside  from  its  technical  and 
historical  value  it  is  everywhere  marked  by  a 
true  manly  modesty  which  is  refreshing  and  en- 
dearing in  these  days  of  push  and  puff.  This 
characteristic  was  well  expressed,  also,  in  his 
brief  remarks  at  the  gathering,  in  which,  in  ac- 
knowledging the  honors  paid  him.  he  said;  "I 
think  of  the  laboring  men  who  have  stood  by 
me  and  who  will  ever  be  held  in  high  regard 
in  my  memory.  I  regret  my  insufhcient  educa- 
tion in  the  inefficient  facilities  of  my  native 
place,  but  I  am  glad  that  my  worthy  father  in- 
culcated in  me  economy  and  faithfulness  and 
the  religious  training  that  taught  me  to  revere 
a  Supreme  Being." 

Abram  S.  Hewitt,  also  an  octogenarian  iron- 
master as  well  as  a  man  of  public  affairs,  sent 
a  letter  that  was  read  at  the  banquet,  in  which 
he  pointed  out  that  the  life-work  of  .Mr.  Fritz 


affords  a  very  conspicuous  example  of  the  op- 
eration of  American  institutions  during  the  cen- 
tury which  has  just  closed,  it  is  not  surpris- 
ing, moreover,  to  those  acquainted  with  the 
writer's  deep  study  of  national  affairs  that  he 
should  refer  to  the  career  of  the  guest  of  honor 
as  follows:  "That  a  boy  born  in  humble  life, 
with  no  advantages  of  education  or  opportun- 
ities for  position,  without  influential  friends  or 
the  favoring  accidents  of  fortune,  should  be  able 
to  advance  steadily  in  usefulness,  power  and  the 
respect  of  his  fellow  men,  until  by  commc  n 
consent  he  occupies  the  flrst  place  In  the  do- 
main of  practical  industry  with  which  he  has 
been  connected,  gives  conclusive  evidence  that 
political  institutions  which  afford  free  play  to 
individual  ambition,  industry,  ability  and  strict 
integrity,  are  worthy  of  ail  loyalty  and  should 
be  cherished  and  preserved  at  all  costs  and 
hazards.  The  developments  of  the  twentieth 
century  show  that  these  institutions  are  in 
great  peril.  Their  essence  is  to  be  found  in 
individual  liberty,  involving  the  right  of  free 
labor  and  the  acquisition  of  private  property 
under  lawful  conditions.  When  Ihe  right  of 
free  action  shall  be  suppressed  the  possibility 
of  a  career  like  that  of  John  Fritz  will  be  de- 
stroyed. Collectivism,  ending  in  socialism, 
may  afford  other  advantages,  but  let  it  not  be 
overlooked  that  these  advantages  will  be  obtain- 
ed only  by  the  sacrifice  of  personal  freedom,  and 
will  arrest  the  progress  of  civilization  due  dur- 
ing the  ages  that  have  passed  to  the  substitu- 
tion of  freedom  for  force.  John  Fritz  is  a  living 
proof  of  the  results  of  individual  and  industrial 
liberty  in  a  country  endowed  with  boundless 
resources.  In  vain  shall  we  seek  lor  a  like 
career  in  nations  or  in  countries  where  the  in- 
dividual initiative  has  been  suppressed." 

The  name  and  fame  of  John  Fritz  have  be- 
come so  endeared  to  the  engineers  and  iron- 
masters of  this  and  other  countries  that  nearly 
five  hundred  of  them  have  established  a  fund 
to  pay  for  a  John  Fritz  Medal  to  be  awarded 
annually  for  eminent  scie.atific  and  industrial 
achievements.  Naturally  the  first  medal  was 
given  to  the  man  in  whose  honor  it  was  es- 
tablished, and  the  presentation  was  made  by 
Mr.  John  Thomson  at  the  banquet.  The  gather- 
ing was  an  unusual  one,  even  for  the  Waldorf- 
Astoria,  and  the  comment  of  one  of  the  New 
York  papers  on  its  character  is  worth  reprint- 
ing: "Although  much  is  heard  of  American  en- 
gineering enterprise  being  in  the  hands  of  young 
men,  this  gathering  presented  more  bald  polls  to 
the  raptured  sight  of  the  box  guests  than  almost 
any  New  York  dinner  function  except  the  an- 
nual banquet  of  the  Chamber  of  Commerce 
when  a  President  or  Cabinet  Ministers  are 
present  to  make  addresses."  The  first  medal 
was  specially  prepared  for  (he  purpose  and 
consisted  of  two  bronze  plaques,  for  the  ob- 
verse and  reverse  sides  respectively,  and  Mr. 
Thomson  stated  that  he  was  directed  by  the 
founders  to  announce  the  award  as  follows: 
"We  ask  that  you,  John  Fritz,  accept  these 
bronze  plaques,  the  flrst  John  Fritz  Medal,  the 
only  one  of  its  kind  which  will  ever  be  pre- 
sented, as  an  award  made  by  and  coming  di- 
rectly from  the  founders,  our  unanimous  find- 
ing being  that,  of  all  the  Captains  of  Industry, 
this  medal  may  most  worthily  be  bestowed 
upon  you." 

The  young  men  in  engineering  may  well  re- 
flect on  the  mesning  of  this  unusual  and  bril- 
liant affair  in  honor  of  one  practically  imknown 
to  many  of  them.  The  Bessemer  Medal,  hither- 
t(i  the  crowning  mark  of  distinc  ion  aii  iron- 
master could  receive,  bears  the  name  of  a  man 
of  social  influence  in  his  youth,  of  combative 
temperament,  and  of  considerable  financial  re- 
sourcos  during  the  perfection  of  his  inventions. 
The  John  Fritz  Medal,  which   the  founders  es- 


tablished with  the  Intention  of  making  it  the 
supreme  international  award  for  scientific  and 
industrial  achievement,  honors  a  once  poor  boy 
whose  native  abilities  made  him  a  great  engi- 
neer, whose  character  made  him  a  model  citi- 
zen, whose  modesty  has  kept  him  unknown  to 
the  public  at  large.  This  medal  has  been 
founded  by  no  single  society,  but  by  contri- 
butions from  nearly  five  hundred  of  Mr.  Fritz's 
professional  and  business  friends  and  acquaint- 
ances; the  individual  contributions  were  kept 
as  small  as  possible  in  order  that  the  number 
of  contributors  might  be  many.  The  annual 
award  will  be  in  charge  of  a  committee  of  rep- 
resentatives of  the  American  Society  of  Civil 
Engineers,  the  American  Institute  of  Mining 
Engineers,  the  American  Society  of  Mechanical 
Engineers  and  the  American  Institute  of  Elec- 
trical Engineers.  May  this  committee  always 
administer  its  trust  wiih  the  same  patience, 
skill  and  impartiality  that  has  marked  the  work 
of  the  great  engineer  '.n  whose  honor  the  medal 
was  established. 


John  Fritz  was  born  in  1822  in  Chester  Coun- 
ty, Pennsylvania,  and  at  sixteen  commenced 
work  in  a  country  machine  shop.  In  1854  he 
moved  to  Johnstown  for  the  purpose  of  re- 
building the  plant  of  what  is  now  the  Cambria 
Steel  Company.  In  1860  Fritz  returned  to  the 
Lehigh  Valley  and  at  Bethlehem,  Pa.,  began 
the  construction  of  a  blast  furnace,  an  iron 
rolling  mill  for  merchant  bar  and  later  a  mill 
for  rolling  iron  rails;  thus  inaugurating  the  con- 
struction of  the  immense  plant  now  owned  by 
the  Bethlehem  Steel  Company.  At  a  later  date, 
in  connection  with  Alexander  Holley,  he  con- 
structed a  plant  for  making  Bessemer  steel  at 
this  works.  He  also  designed  and  erected  the 
plant  for  the  fiuid  compression  of  steel  ingots 
previous  to  forging  for  the  Bethlehem  Com- 
pany. It  is  the  only  one  of  its  kind  in  America. 
The  armor  making  plant  with  its  immense 
forges  operaterl  by  hydraulic  power,  at  Bethle- 
neiii,  was  also  constructed  by  Mr.  Fritz  and  in 
this  plant  a  considerable  proportion  of  the  ar- 
mor used  on  the  warships  of  the  United  States 
Navy  was  made.  After  Mr.  Fritz  resigned  his 
position  as  manager  and  superintendent  of  the 
Bethlehem  Steel  Company,  the  United  States 
Government  considered  the  construction  of  an 
armor  plant  and  he  was  retained  to  make  plans 
and  specifications  for  such  a  plant,  also  esti- 
mates as  to  the  cost  of  producing  armor  in  it. 
The  result  of  the  matter  was  the  wise  abandon- 
ment of  the  project  by  the  Government. 


At  the  Louisiana  Purchase  Exposition  the 
l)uilding  of  the  State  of  Washington  is  to  be 
in  the  form  of  an  octagonal  tower  114  feet  high. 
The  framing  is  to  be  all  of  wood  and  the  main 
members  will  be  eight  great  diagonal  timbers 
resting  on  the  foundations  and  meeting  in  an 
apex.  Each  timber  will  be  over  90  feet  long 
and  24x28  inches  in  cross-section  in  one  piece. 


A  High  Concrete  Dam  is  to  be  built  at  once 
across  the  McC:oud  River,  15  miles  east  of 
Baird  Station,  on  the  California  &  Oregon  Rail- 
road. The  contract  has  been  let  for  the  work 
and  the  contractors  are  just  beginning  opera- 
tions. The  dam  is  to  be  100  feet  high  and  700 
feet  long  on  the  crest.  Four  hundred  feet  of 
the  crest  will  be  used  as  an  overflow.  The  low- 
water  discharge  of  the  river  is  about  1,300  cubic 
feet  per  second.  Power  is  to  be  generated  for 
use  in  mines  and  smelters  within  40  miles' 
radius  and  also  for  transmission  to  cities  and 
towns  in  the  Sacramento  Valley.  The  work  is 
to  be  completed  within  fourteen  months.  Mr. 
James  D.  Schuyler,  of  Los  Angeles,  is  the  chief 
engineer  for  the  work,  r.nd  Mr.  F.  S.  Hyde  is 
assistant  engineer. 
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The  Sio  Grande  Bridge  of  the  Pacific  Railway  of 
Costa  Rica. — ^11. 


As  stated  in  the  preceding  article,  the  final 
calculations  for  the  448-foot  spandrel  braced 
arch  of  the  Rio  Grande  bridge  were  made  by  a 
method  derived  from  the  formula 


H  = 


2  s.  X  SI  X  -;^ 


In  which  H  =  total  unit  stress  in  a  member; 
S,  =  total  stress  in  a  member  from  vertical 
unit  reaction  only ;  SI  =  total  stress  in  a  mem- 

[p  j  p  .  p  ■{ 

O  >  til 


ness  of  this  belief  and  by  the  application  of 
the  formula  to  two  symmetrical  panels,  simple 
formulas  were  developed  containing  progressive 
factors  which  make  it  possible  to  write  the 
formulas  for  any  panel  length  and  panel  num- 
ber after  they  have  been  developed  for  a  given 
panel  length  and  panel  number. 

The  formulas  were  tabulated  and  applied, 
the  computations  made  and  the  strain  sheet 
prepared  by  Mr.  Gunvald  Aus  and  approved  by 
Mr.  Cooper.  The  development  of  the  simplified 
formula  and  its  application  to  this  truss  Is 
clearly  and  concisely  explained  by  Mr.  Aus,  as 
follows: 

If  in  the  truss  shown  in  the  figure,  which  is 


From    the   theory   of    elasticity   we   further 
know  that 


dm  = 


EA 


F.. 


.(2) 


In  which  m,  as  already  stated,  is  the  length 
of  AB;  A  the  cross-section  ot  the  member,  and 
E  the   elastic   modulus. 

If  we  now  further  assume  the  stress  F  to  be 
due  to  vertical  and  horizontal  reactions  v  and 


»7i» Sk 
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ber  from  horizontal  unit  reaction;  m  =  length 
of  a  member;  and  A  =:  area  of  cross-section  of 
a  member.  This  formula  was  first  presented 
by  Professor  Clerk  Maxwell,  and  is  used  by 
Professor  G.  E.  Greene  for  the  determination 
of  stresses  in  bis  text  book  on  arches.  For  a 
long  span  this  determination  requires  so  many 
operations  that  it  becomes  very  laborious,  and 
in  applying  it  to  this  case  Mr.  Theodore  Cooper 
was  convinced  that  it  might  be  much  simplified. 
A  careful  analysis   demonstrated  the  correct- 


Bottom  Lateral©. 
Strain  Sheef  and  Material    Diagram. 

the  simplest  form  of  a  spandrel  arch,  we  as- 
sume a  member  A  B  of  length  m  under  a  stress 
F  to  be  shortened  an  amount  dm,  we  know 
that  the  abutment  O  would  have  to  move 
through  a  space  ds,  such  motion  being  due  to 
a  rotation  around  panel  point  E,  and,  provided 
the  motion  is  very  small  and  no  other  members 
are  strained  and  the  other  abutment  remain 
fixed,  we  know  that 

ds         y         .  y 

-T —  =  -^  or  ds  =    ^- 
dm         r  r 


h,  we  find  that  part  of  F  due  to  v  to  be  equal 

to  V  — .  and  the  part  due  to  h  to  be  equal  to 
r 


T 


in  other  words: 


F  =  V 


dm. 


•(1) 


r     '  r 

equation  (2)  we  get: 

dm  =  (  "^  -^  + 


and    introducing   this    in 


T 


m 
"EX 


.&) 
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If  we  introduce  this  value  of  dm  in  cqualion 
(1)   we  find: 

Evidently   the   expressions  -^-  and  —  are   the 

stresses  due  to  a  vertical  and  a  horizontal  unit 
reaction,  since  such  units  would  cause  stresses 

X  V 

=  1  X    —  and  I  X  -^—<   and  for  convenience 
r  r 

we  will  call  the  former  S,  and  the  latter  S„,  or 

X  Y 

—  =  S, ;   ^  =  S„ ;   we  can  then  write  equation 

(4)  in  the  form : 

ds  =  (v  Si  +  h  S,,)  S,  -t, —  or 
cj  a 


ds  =  (V  S,  S„  +  h  S„')  , 


Ea 


(5) 


This  equation  holds  good  for  any  kind  of  truss, 


As  soon  as  we  have  the  H  for  any  given 
loading,  the  calculation  of  the  stresses  In  the 
members  is,  of  course,  perfectly  simple,  either 
by  graphical  diagrams  or  by  the  methods  of 
moments. 

Professor  Greene's  method  is  to  make  a  dia- 
gram for  the  stresses  in  each  member  of  the 
truss,  under  a  panel  load  applied  to  each 
panel,  putting  the  resulting  stresses  v  Si  in 
the  members  in  a  table,  and  to  construct  a 
diagram  for  a  unit  horizontal  reaction  with 
the  resulting  stresses  So  In  another  table. 

By  multiplying  and  squaring  the  h  =   ^     '     » 

is  now  found,  neglecting  the  ^  which  has  very 

Ea 

little  effect  on  the  horizontal  reaction. 

By  means  of  this   approximately  correct  H, 

found  by   summarizing  all  the  individual  h's. 


formula  for  each  member  and  these  formulas 
be  very  readily  solved  by  logarithms  or  by 
Thatcher's  Slide  Rule.  To  make  this  method  a 
little  clearer,  we  will  write  the  formula:  h  = 

v8,  S, 


S.' 


for  the  first  and  the  last  panels  of  the 


top  chord  of  the  Rio  Grande  bridge  for  a  panel 
load    w   on   the   first   panel    point.     For   these 


points  the  formula  can  be  written  h  — 


8, 


S, 


We  get  for  a  load  w  on  panel  point  1,  bearing 
in  mind  that  the  left  reaction  v  is  equal  to  1' 
w  and  that  the  right  reaction  is  equal  to  J    w, 

17  .p 


for  member   0  —  1 


for  member  17 


8,  =  w 

18,  8, 


18  ^  V. 


IS 


V," 


and  siun- 


marizing  these  two  we  get  w  S. 

V,' 


CABLEWAY  AND  TRAVELER  USED  FOR  ERECTION  OF  RIO  GRANDE  BRIDGE  ARCH. 


but  applied  to  a  spandrel  arch  where  the  abut- 
ments are  fixed  in  a  horizontal  direction  we 
know  that  ds  =  O,  and  therefore  get 

m 


hS.«] 


Ea 


V  X 

s. 

xs, 

Ea  ' 

h  = 

V 

8.  S, 

m 
Ea 

S.' 

m 
Ea 

or 


That  is  to  say,  the  stress  P  in  a  member  AB 
produces  a  horizontal  reaction  expressed  by 
this  equation;  or  if  we  summarize  the  amounts 
of  horizontal  reaction  produced  by  a  stress  F 
In  each  member  of  the  truss  to  find  the  total 
horizontal  reaction,  we  get: 


H  = 


2  V  8,  8. 


Ea 


•    Ej 


(6) 


he  then  calculates  the  stresses  F  in  the  mem- 
bers and  proportions  them  for  this  approxi- 
mately correct  stress.  He  then  introduces  the 
cross-sections  so  found  and  the  lengths  of  the 
members  in  equation  (5)  and  again  calculates 
the  H  which  is  now  very  nearly  correct,  and 
from  this  H  again  calculates  the  stresses  F  and 
proportions  the  members  for  the  corrected 
stresses. 

As  already  stated,  it  was  a  very  tedious  and 
trying  operation  to  graphically  construct  the 
18  diagrams  needed  for  the  Rio  Grande  bridge, 
and  so  Mr.  Cooper  suggested  doing  the  operation 
by  writing  the  formulas  for  So  and  S,  for  a  load 
on  any  panel  point  for  two  symmetrical  mem- 
bers of  the  bridge  and  summarizing  these 
formulas.      The    approximately    correct    h    = 

'^  ^«  81  could  thus  be  written  In  very  simple 


We  further  get  S„  for  each  panel  = 


and  for  the  two  panels 
sequently 


=  2    1^5 ^    and   con^ 

V, 


w  p 

V, 


w  p 


(1) 


Exactly  the  same  equation  will  be  found  for 
any  other  panels  of  the  top  chord  for  a  panel 
load  on  (1)  only.  In  exactly  the  same  manner 
the  formulas  are  written  for  all  other  loadings 
and  for  all  other  members  of  the  truss.  It 
will  be  found  that  it  is  only  necessary  to  de- 
velop the  formulas  for  one  or  two  members  for 
each  loading,  after  which  the  others  can  be 
written  out  mechanically,  as  they  have  an  easily 
established  relation  to  one  another. 
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An  Economical  Hill  Engine. 


Engineers  who  have  followed  the  discussions 
regarding  the  use  of  high  cylinder  ratios  for 
compound  engines  advocated  for  a  number  of 
years  back  by  Mr.  George  I.  Roekwood  and 
have  read  in  The  Engineering  Record  of  the  ex- 
cellent results  obtained  from  several  mill  en- 
gines proportioned  in  accordance  with  his 
specifications  will  be  interested  to  know  th.at 
the  high  economy  obtained  at  Grosvernordale, 
Conn.,  where  a  compound  engine,  when  tested 
by  Mr.  George  H.  Barrus.  developed  a  horse 
power  with  a  consumption  of  11.89  pounds  of 
steam  per  hour,  as  described  in  our  issue  of 
November  20,  1897,  has  been  lowered  by  more 
than  half  a  pound  by  a  compound  engine  built 
by  the  C.  &  G.  Cooper  Company,  to  Mr.  Rock- 
wood's  specifications,  for  the  Atlantic  Mills  at 
Providence,  R.  1.  Three  of  the  tests  at  the  At- 
lantic Mills  were  made  under  different  condi- 
tions as  regards  jacketing  and  the  use  of  a  re- 
heating receiver.  The  fourth  test  included  the 
eflttciency  of  the  boilers  and  gives  the  economy 
of  the  entire  plant  working  under  ordinary  con- 
ditions. Mr.  Barms'  report  upon  the  engine 
was  made  to  Mr.  Thomas  B.  Owen,  superin- 
tendent of  the  Atlantic  Mills  and  to  the  C.  &  G. 
Cooper  Company,  of  Mount  Vernon,  Ohio. 
Through  the  courtesy  of  these  gentlemen,  Mr. 
Barrus  and  Mr.  Roekwood,  the  latter  consulting 
engineer  of  the  plant.  The  Engineering  Record 
is  enabled  to  print  practically  in  full  Mr.  Bar- 
rus' report,  which  is,  after  being  slightly  changed 
for  convenience  in  printing,  as  follows: 

The  accompanying  tables  give  the  data  and 
results  of  the  feed  water  tests  of  a  16  and  40x48- 
inch  Cooper-Corliss  engine,  and  coal  test  of  the 
plant  connected  therewith,  at  the  Atlantic  Mills. 
which  the  writer  made  January  17  and  18,  1902. 

In  conjunction  with  Mr.  George  I.  Roekwood, 
consulting  engineer  in  charge  of  the  design  and 
erection  of  the  plant,  the  writer  made  several 
preliminary  feed  water  tests  on  the  engines  De- 
cember 19  and  21,  1901.  The  final  tests  were 
conducted  by  the  writer  alone,  Mr.  Roekwood 
having  unfortunately  met  with  an  accident  that 
prevented  his  presence.  These  consisted  of 
three  feed-water  tests;  the  first  of  which  was 
made  with  the  cylinder  jackets  and  reheater 
coll  shut  oft,  the  second,  with  the  cylinder 
jackets  and  reheater  coil  in  use  in  the  custom- 
ary manner,  and  the  third,  with  the  cylin- 
der jackets  shut  off  and  the  reheater  coil  aione 
in  use.  The  first  test  extended  from  7.45  to 
11.45  A.  M.,  the  second  from  1.30  to  5.30  P.  M., 
and  the  third  from  5.30  to  9.30  P.  M.  During 
the  feed  water  tests,  the  steam  was  furnished 
to  the  engine,  jackets  and  reheater  from  boilers 
Nos.  1  and  2  (the  two  boilers  farthest  from  the 
engine  room)  fed  with  water  from  the  weighing 
apparatus,  which  was  supplied  direct  by  means 
of  the  steam  pump  in  the  boiler  room.  The  third 
boiler  waa  run  independently  and  used  solely  for 
supplying  the  steam  in  the  mill  for  heating  pur- 
poaea  and  for  running  the  auxiliaries,  that  is, 
the  boiler  feed  pump,  the  air  pump,  the  Web- 
ster beater  pump,  and  the  economizer  engine. 
The  No.  3  boiler  was  Jed  by  the  triplex  power 
pump  through  the  ordinary  channels,  the  water 
being  supplied  to  this  pump  from  the  econo- 
mizer. The  air  pump  during  these  tests  ex- 
hausted Into  the  Webster  heater.  The  jacket 
water,  which  is  ordinarily  pumped  into  the 
boilers  direct  by  means  of  the  jacket  pump, 
was  discharged  through  a  vent  pipe  attached 
to  the  jacket  receiver,  and  passed  through  a 
surface  condenser  temporarily  constructed,  and 
thence  into  a  barrel  resting  on  scales,  where 
it  was  weighed  and  then  emptied  and  thrown 
away.  During  these  tests,  every  precaution  was 
taken  to  prevent  accidental  leakage  of  water  or 


steam  through  drips  or  blow-offs,  and  the  writer  exhausted  into  the  Webster  heater,  ana  used  for 
made  sure  by  personal  o'oservation  that  all  the  heating  feed  water.  In  regard  to  this  it  may  be 
water  weighed  entered  the  boilers,  and  that  said  that  the  amount  of  steam  used  by  the  con- 
there  was  no  leakage  of  steam  from  the  plant  denser,  which,  owing  to  the  leaky  condition  of 
save  that  recorded  in  the  table,  or  elsewhere  the  packing  rings  in  the  steam  pistons,  was 
mejitioned.  exceedingly  wasteful,  was  too  great  to  be  util- 

The  coal  test  of  the  plant  was  made  during  ized  under  the  circumstances  for  heating  the 
the  afternoon  and  evening  of  January  18,  1903,  feed  water;  and  it  was  concluded  that  the  most 
the  time  selected  being  Saturday  afternoon  e<onomical  method  of  using  it  would  be  to  ex- 
after  the  usual  "bell-time,"  when  all  the  steam       liaust  it  into  the  reheater  in  the  manner  noted, 

made  could  be  used  by  the  plant  and  none  used          The  steam  was  generated  in  Nos.  1  and  2  boil- 

for  steam  heating.  The  plant  was  run  under  ers,  and  that  used  by  the  au.xiliaries  was  drawn 
the  ordinary  working  conditions,  with  the  ex-  from  the  low  pressure  pipe  in  the  customary 
ceptlon  that  the  steam  exhausted  from  the  air       manner,  this   pipe  being  supplied  through  the 

pump  was  utilized  in  the  reheater,  and  thence       reducing  valve  of  No.  1  boiler.    The  No.  3  boiler 

in  the  low  pressure  cylinder,  instead  of  being       (the  one  nearest  the  engine  room),   was  shut 

Table   No.    1. — Data    and   Results   of   Feed    Water    Tests,    16  and    40x48-inch  Cross    Coinyound   Cooper   Corliss 

Engine,  .\tlantlc  Mills,  Providence,  11.    I. 

Cylinder 

Condition   as   to   Use   of    .Jackets.                             r.vlindcr  jackets  C.vlinder  Jackets  jackets  o£f 

and-re-heater  and  re  heater          and  re-heater 

coll  all  off.  coll  all  on.                 coil  on. 
Total  Quantities,  Etc. 

1.  Duration   of    test,    hrs 4.  4.                             4. 

2.  Total   water   fed   to   boilers,   lbs 26,567.  26,703.                     26.222. 

Hourly  Quantities. 

3.  Water  fed  to  boilers  per  hour.   lbs 6,641.7  6,675.7                     6,505.5 

4.  Loss  of  steam  and  water  per  hour,  due  to   leakage  of 

plant,    lbs 240.0  215.0                        215.0 

5.  Net   weight  of  steam  consumed  per  hour  by  engine,  In- 

cluding jackets  and  reheater  coll,   lbs 6,401.7  6,460.7                     6,340.5 

6.  Weight  of  steam   consumed  per  hour  by   engine,   exclu- 

sive of  that  condensed  in  jackets  and  re-heater   coll, 

lbs 6,401.7  5,588.0                     5,686.3 

7.  Steam    condensed    in    jackets    and    re-heater    coil    per 

hour,    lbs.     ...  872.7                        654.2 

Pressures  and  Temperatures. 

8.  Steam  pipe  pressure  by   engine   room  gauge,   corrected, 

lbs.       .    . ..    171.9  169.7                        172.2 

9.  Receiver  pressure  by  engineroom  gauge,  corrected,  lbs .  .                 13.2  13.4                        13.3 

10.  Vacuum   In   condenser   bv  engineroom  gauge,   corrected, 

in ..    28.0  27.4                          27.7 

11.  Temperature  of  steam  near  throttle  valve,  deg 414.0  415.0                      418.0 

12.  Number   of   degrees   of  superheating    in    steam    near  ,,  „ 

throttle   valve,   lbs 41.0  41.0                          46.0 

13.  Temperature  of  steam  supplied  to  L.  P.  cylinder,  lbs..               242.0  279.0                      280.0 

14.  Superheating  of  steam  supplied  to  L.  P.  cylinder,  lbs..                    0.0  37.0                          38.0 

Indicator  Diagrams. 

15.  Mean  effective  pressure  measured  from  all  the  diagrams,  _„  ., 

H.    P.    cylinder,    lbs 78.81  70.82                        70.79 

16      Mean    effective    pressure    measured    from   All    the    dia-                ,„„.  .«„„ 

grams,    L.   P.    cylinder,   lbs 10-81  12.09                        12.01 

(Sfeasarements  taken  from  3  sets  of  Sample  Diagrams, 
H.  P.  cylinder.) 

17.  Initial  pressure  in  pounds  per  square  Inch  above  atmo-              .,-„^  ..„„_ 

sphere,    lbs.     ... 1'3.7  170.7                       167.5 

18.  Corresponding  steam  pipe  pressure  by  engineroom  gauge.               ,„„  „  ,_,  „ 

corrected,   lbs 176.0  1(4.0                        171.7 

10.     Pressure  above  zero  In  pounds  per  square  inch,  lbs.  :                    ,„r,  «  ,«,  o 

(a)    Cut-off    163.0  164.3                        155.9 

(bi    Release    ^lO  IH                        *5-^ 

(c)    Compression     ^i"^  ^8.6                          40.5 

2(1.     Hack  pressure  at  mid-stroke  In  pounds  per  square  Inch.  .,  .  „ 

above  atmosphere,   lbs. .  . .'. A4.o  14. o                        14.8 

21.  Proportion  of  stroke  measured  at                                                              „__  „,, 

(a)  Cut-off    -285  .244                          .278 

(b)  Release   -966  .973                        .970 

(cl   Compression    086  .102                        .089 

(Measurements  taken  from  3  sets  of  Sample  Diagrams, 

L.  P.   cylinder.) 

22.  Initial  pressure  In  pounds  per  square  Inch  above  atmn                 -,  .  ,„ 

sphere,    lbs ^^-^  io.i                        12.4 

23.  Corresponding   receiver  pressure   by   engineroom   gauge.                 loo  -,6  n 

corrected,  lbs ■^"■^  ^"•"                        12.8 

24.  Pressure  above  zero  In  pounds  per  square  Inch,  lbs. :                       m  ,  .,„  «                        ,„  „ 

(a)  Cut-off IgJ  -20.6                        19.2 

(b)  Release    ^-g  5-6                          5.6 

(c)  Compression    2.9  2.4                          2.8 

25.  Back  pressure  at  mid-stroke  in  pounds  per  square  Inch,                i^n  loo                         ,,, 

below  atmosphere,  lbs ^''•"  '  *•''                        !'>•<» 

26.  Proportion   of   stroke  measured  at 

(a)  Cut-off    04JJ  070                         .,,,, 

(b)  Release    !*»  -273                        .'81 

(c)  Compression    -"g?  -^S?                        -968 

27.  Mean    effective    pressure    In    pounds    per    square    Inch,  •"•'^ 

■  H.   P.  cylinder.  3  sets,  lbs 70  44  mn^                      -na-^ 

28.  Mean    effective    pressure    in    pounds    per.    square    Inch.                 ■<».'■•  lo.uo                       iu.bd 

L.   P.  cylinder.   3   sets,   lbs lOSfi  19  in                        n  qa 

20.     Mean   effective  pres.sure  in  pounds  per   square  inch,  re-                ^^.a^  j..i.iu                       ii.ao 

ferred  to  H.   P.  cylinder.  3  sets,   lbs flR ai  laii                      -rano 

30.  Steam  accounted  for  In  pounds  per  I.  H.  P.  per  hour:                     wo-ox  10.11                       r«..i3 

(a)  Near   cut-off.    H.  P.    cylinder in  no  «  nc                        o  rv- 

(b)  "      release   H.  P.   cvllnder W^^^  |Y«                        aV- 

(c)  "      cut-off  L.  P.    cvllnder acnt  oi?                        q?i 

«"        "      ifeld'    '"''•    '^"°:'''' 8:49.  1:58                        8:70 

31.  Average  revolutions  per  minute 80.07  80  13                      no  •>■? 

Power. 

32.  Indicated  horse-power  developed  by  H.  P.  cylinder ans  46  979  Qo                    070  ,- 

3.3.     Indicated  horsepower  developed  by  L.  P.  cylinder 263  43  2M5T                    oqiAi 

34.  Indicated  horse-power  developed  by  whole  engine 5nfi!sn  566!4.S                    .nli.^l 

Itesults. 

35.  Steam  consumed  per  I.  H.  P.  per  hour.  lbs. : 

(a)  Including  steam  condensed  In  jackets  and  re-heater 

coil    ji  2fl3  \  1  4Afi                     ,  1  .,.,,, 

(b)  By  jackets   and  re-heater   coil   alone on  l'54l                       iTRa 

(c)  By  engine,  exclusive  of  jackets  and  reheater  coll . .                 ll'293  n'sfil                     inn«9 
.36.     Percentage  of  total  steam  used  hv  engine,  accounted  for                i^-^  o  .,.sn.i                     lo.osj 

by  Indicators,  per  cent.  ; 

(a)  Near  cut-off  H.  P.  cylinder boh  vsr                         h,,„ 

(bi        '■      release.  H.  P.  cylinder on  io4                          so- 
le)       "      cut-off,  L.  P.  cylinder ^Js  fso                          oTA 

(d)  "      release.   L.  P.  cylinder 7s?  75"                         ili 

37.     Percentage  of   steam  used  by  engine,  exclusive  of  that  '     ~ 

condensed   In  jackets  and  reheater  accounted  for  bv 
Indicators,  per  cent. : 

fa)  Near  cut-off.   H.  P.   cylinder sse  ^7(i                         wn 

(b)  ••      release,   H.P.   cylinder 9?"  92't                         -lo 

(c)  "      cut-off,   L.  P.   cylinder .7i.>i  nai,                         ;;«« 

(d) ;;_    release,   L.  P.   cylinder .7.52  87.1                         86.5 

•During  the  test   with  Jackets  all  shot  off,  the  water  collected  in  the  receiver  at  the  rate  of  :i  :r  \wi   n„\n 

This  represents  241   lbs.  per  hour,  or  .43  lbs.  per  I.  H.  P.  perhour,  or  3.7X  of  the  total  consumption. 
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off  from  the  remaining  boilers,  and.  In  ordei' 
to  prevent  unnecessary  leakage  01'  steam  into 
this  boiler,  a  banked  lire  was  maintained  in 
the  furnace,  and  the  pressure  of  steam  held 
up  to  an  average  of  171  pounds.  The  indicators 
used  on  all  the  tests  were  of  the  "Star  Im- 
proved" make,  kindly  furnished  by  the  Star 
Brass  Manufacturing  Company,  of  Boston. 

The  data  and  results  of  the  feed  water  test 
are  given  in  Table  No.  1,  and  those  of  the  coal 
test  in  Table  No.  2.  Following  these  tables  is 
a  summary  of  the  principal  features  and  di- 
mensions of  the  plant. 

T.-ililf  No.  :i.-  Dala  and  Itp.milts  of  Conl  Test  of  Plant, 

All  the  Steam  Being  Usi-il  Solely  for  Engine 

anil   .Mixlliaries. 

Kind    of    coal PocaUoufas 

Total  (Juantitif8,  Etc. 

1.  Daratlon   of    test,    nrs 10. 

2.  Total  welslu  of  wet  coal  consumed,  lbs.     C,759. 

3.  Percent,    of   moisture    in   coal,  per  cent.  3.1 

4.  Total    wgt.   of  dry   coal   consumed,  lbs.      0,549.0 
.">.   Total    ashes   and    refuse,    lbs .'ISS.O 

6.  Percent,  ashes  and  refuse   to  dry  coal, 

per   cent 5.9 

Hourly   Quantities, 

7.  Dry  coal  consumed  per  hour,   lbs 054.9 

8.  Dry  coal  consumed  per  hour  per  sq.  ft. 

of  grate  surface,   lbs 9.80 

f).   Water    evaporated    per    hour,    as    esti- 
mated,   lbs.*     0.955.0 

Fressurcs   and    I'cvipcruturrH. 

10.  Steam    pressure    at    boilers,    by    gauge, 

corrected,   lbs 170. 2 

11.  Steam    pipe    pressure    near    engine    by 

engineroom   gauge,    corrected,    lbs...         175.7 

12.  Pressure     in     receiver    by     engineroom 

gauge,    corrected,    lbs 13.8 

13-   Vacuum    in    condenser    by    engineroom 

gauge,  corrected,   in 27.1 

14.  Steam  presstire  in  main  ijii)e  .supplying 

auxiliaries,  lbs 92.9 

1.5.  Temperature     of      steam     at     throttle 

valve,    degs 39D.0 

10.   Number  .tt   degrees  of  superheating   at 

throttle  valve,   degs 17.0 

17.   Temperature  of  steam  supplied  to  low 

pressure,    cylinder,    degs 287.0 

15.  Number  of  degrees   of   superheating  In 

steam  supplied  to  low  pressure  cylin- 
der,   degs 44.0 

19.  Temperature  of  injection  water,  degs..  34.0 

20.  Temperature    of    water    discharged    by 

air  pump,   degs 08. 0 

21.  Temi>orature  of  water  leaving  Webster 

heater,    and   supplied   to    economizer, 

degs 70.8 

22.  Temperature    of    water    leaving    econo- 

mizer   and     supplied     to    boilers    by 

main  feed  pump,  degs 181.5 

23.  Teminnature  of  Jacket   water   supplied 

to    hollers,    degs 361.0 

24.  Temperature  of  escaping  gases  leaving 

boilers,    degs 540.0 

25.  Temi)erature   of   escaping   gases    enter- 

ng  economizer,    de^s 448.0 

26.  Temperature  of  escaping  gases  leaving 

economizer,   degs 288.0 

Indicator  Diagrams, 

H.  P.  Cyl.    L.  P.  Cyl. 

27.  M^an  effective  pressure  in  lbs. 

per    sq.    In.,    average    of    all 

the    diagrams,    lbs 59.14  12.48 

(Measurements    taken    from    3 
sets  of  Sample  Diagrams.) 

28.  Initial    pressure    above    atmo- 

sphere,   lbs 172.0  13.6 

29.  Corresponding  steam  pipe  pres- 

sure   by    engineroom    gauge, 

,-orrected,    lbs 175.7  13.7 

.".0.   I'ressure  above  zero  in  lbs.  per 

sq.  In.  : 

(a)   Cut-ofr    161.2  10.1 

ibi    Release     38.4  5.8 

(c)    Compression    44.4  2.9 

31.  Back  pressure  at  mid-stroke  In 

lbs.  per  sq.  in.,  above  or  be- 
low   atmosphere    +  15.8  — 13.5 

32.  Proportion     of     stroke     meas- 

ured  at : 

(a)  Cut-off,   per  cent 195  .303 

(b)  Release,    per   cent 958  .966 

(c)  Compression,   per  cent...  .083  .051 

33.  M.  E.  P.   from   3  sample   dla-  f 

grams    58.76  12.7*-, 

34.  M.  E.  P.  referred  to  H.  P.  cyl- 

inder       58.76  80.4 

35.  Steam  accounted  for  In  lbs.  per 

I.  H.  P.  per  hour  : 

(a)  Near    cut-off    7.26  10.24 

(b)  Near  release   8.01  9.54 

Speed. 

36.  Revolutions  of  engine  per  minute 80.43 

37.  Number    of    quadruple    strokes    of    air 

pump   per   minute 27.00 

Powei\ 

38.  Indicated     horse-power     developed     by 

H.   P.   cylinder 228.81 

39.  Indicated     horse  power     developed     by 

L.  I',  cylinder 304.04 

40.  Indicated     horse  power     develoi)ed     by 

whole    engine    532. 8.T 

Hesulta. 

41.  Weight    of    dry     coal     consumed     per 

I.  II.  P.  per  hour,  lbs 1.229 

•It  Is  estimated  that  the  work  done  b.v  the  steam 
wliich  enters  the  cylinders  from  the  main  steam  pipe 
is  474.7  I.  II.  P..  and  the  consumption  of  steam  (in 
eluding  that  used  in  the  jackets)  Is  474.7x11.400  ^-~ 
5.414  lbs.  per  hour.  The  steam  used  by  the  air  pump 
on  a  supplementary  test,  including  leakage  of  plant, 
etc..  Is  1341.  lbs.  per  hour.  The  steam  used  for  jacket 
pump,  for  the  steam  pump  at  the  Wfbster  heater,  and 
for  the  economizer  engine,  etc.,  estimated  at  3)i,  is 
200  lbs.     These  three  items  aggregate  6,955  lbs. 
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42.  Feed    water  consumed   per  i.  H.  P.   per 

hour,  as  estimated,   lbs 13.05 

43.  Water    evaporated    per    iiound    of    dry 

coal  under  actual  conditions  of  Icm- 
oerature  and  pressure,  as  estimated, 
lbs 10.62 

^4,  Kqulvaleut  evaporation  into  dry  steam 
from  and  at  212"  per  pound  of  dry 
coal,   as  estimated,    lbs 11.34 

4.'i.  Kqulvalent  evaiHiration  from  and  at 
212°  per  pound  of  combustible,  as 
estimated,    lbs '.  . . .  12.05 

I'rincipal  Features  and  DimeusloDg  of  the  Plant. 

'I'liree   Manning   Boilers — 

Diameter,    in 67. 

Length    of    tubes,   ft 15. 

Number  of  tubes   2Vjln.  diameter 224. 

Diameter  of  grate.   11 6.5 

.Area  of  grate  surface,  one  boiler,  sq.  ft. .         32.2 
Area  of  grate  surface,  two  boilers,  sq.  ft..         66.4 

Cooper  Corli.ss  Cross  Comjiound  Engine — 

Diameter,   II.   P.    cylinder,  in 10-1/10 

Diameter  of  piston   rod,    in 3- 'A 

II.    1'.   constant,  oue  iiouiid  m.  e.  p.,   one 

revolution    per    minute .0481 

Clearance,    per    cent 4.3 

Diameter,  L.   P.  cylinder,  in 40-1/10 

lilameter  of  piston    rod,  in 4-% 

II.  P.   constant,   one    pound   m.  e.  p.,   one 

revolution  per  minute .  .303 

Clearance,  per  cent 5.Q 

Ratio  of  piston  displacement,  L.  P.  cylin- 
der to  H.  P.  cylinder 0.29  to  1 

Economizer — 

Number    of    tubes 168. 

Approximate  area  of  heating  surface,  by 

catalogue,    sq.    ft 2,016. 

Re-heater  — 

Inslie    diameter,    ft 4.3 

Area  of  heating  surface  in  coil 

Height   over   ail,    ft 5. 

Worthlngton  Duplex  Air  Pum|) — 

Diameter  of  steam  cylinder;  each,  in...  10 
Diameter  of  water  cylinder,  each,  in....  22 
Stroke  of  both,  in 15 

\Vebster  Heater  Pump — 
4i/,x3%x4  inches. 

.Jacket  I'ump — 
4M!x2%x4  inches. 

ICconomizer  Engine — 
4xo   inches. 

The  water  supplied  to  the  Webster  heater  is 
taken  from  the  canal,  and  during  cold  weather 
has  a  temperature  of  about  40  degrees. 

It  is  drawn  from  the  heater  by  the  4'/ix3%x- 
4-inch  pump,  and  discharged  into  the  econo- 
mizer under  a  pressure  of  about  80  pounds  per 
square  inch.  The  water  leaving  the  econo- 
mizer is  in  turn  supplied  to  the  triplex  power 
pump  which  then  forces  it  into  the  boilers. 
The  exhaust  steam  from  the  Webster  heater 
pump,  the  jacket  pump  and  the  economizer  en- 
gine, all  discharge  into  the  Webster  heater,  and 
serve  to  heat  the  water  before  it  is  supplied  to 
the  economizer. 

CONCLUSIONS. 

It  appears  that  the  best  results  on  the  feed 
water  tests  were  obtained  when  the  cylinder 
jackets  were  shut  off  and  the  reheater  coil  alone 
was  in  use.  This  result  was  11.22  pounds  of 
steam  per  indicated  horse  power  per  hour,  in- 
cluding that  condensed  in  the  reheater  coil,  uo 
correction  being  made  for  the  superheating  at 
the  throttle  valve,  which  was  44  degrees. 

When  the  jackets  and  reheater  coil  were  both 
shut  off.  it  appears  that  the  feed  water  con- 
sumption was  very  nearly  as  low  as  the  above, 
being  11.29  pounds  per  indicated  horse  power 
per  hour,  which  goes  to  show  that  in  the  matter 
of  steam  consumption  alone,  the  jacketing  se- 
cured no  material  economy.  The  only  advan- 
tage from  the  jackets  in  this  case  is  that  re- 
sulting from  the  slight  economy  due  to  return- 
ing to  the  boilers  the  jacket  water,  which  has 
a  temperature  of  361  degrees,  instead  of  feed- 
ing all  of  the  water  at  181.5  degrees,  the  tem- 
perature observed  on  the  coal  test,  as  also  the 
mechanical  advantage  due  to  the  extra  power 
obtained  under  these  circumstances  from  the 
low  pressure  cylinder. 

The  results  of  the  coal  test  showed  a  con- 
sumption of  1.229  pounds  of  dry  coal  per  indi- 
cated horse  power  per  hour,  this  quantity  cov- 
ering not  only  that  used  by  the  engine  itself, 
but  also  that  used  by  all  the  auxiliaries  con- 
cerned. This  result  is  not  quite  as  good  as  it 
would  have  been  if  the  air  pump  had  been  in 
good  condition.  The  writer's  judgment  is  that 
the  leakage  of  the  air  pump  pistons  caused  an 
increase  of  the  coal  consumption  amounting  to 
between  3  and  4  per  cent. 
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London's    Water    Consumption. 


The  water  supply  of  London,  England,  Is  de- 
scribed in  the  1901  report  of  the  Local  Govern- 
ment Board.  The  following  data  are  taken 
from  a  summary  of  this  part  of  the  report  as 
published  in  the  "Journal  of  Gas  Lighting." 
The  total  population  supplied  by  the  eight  Metro- 
I)olitan  Water  Companies  on  Dec'ember  31  last 
was  approximately  (),307,230,  compared  with 
0.165,490  on  the  corresponding  day  in  the  pre- 
vious year.  The  total  average  daily  supply  was 
215,069.948  imperial  gallons,  representing  a  con- 
sumption of  34.49  imperial  gallons  per  head, 
compared  with  34.8  imperial  gallons  before. 
The  sources  of  the  supply  were  the  Thames,  the 
Lea,  the  springs  in  the  valley  of  the  latler  river, 
and  39  wells  in  the  chalk  and  sand  formations. 
The  volume  of  water  delivered  amounted  to 
about  78,500,500,000  imperial  gallons,  59  per 
cent,  of  which  came  from  the  Thames,  19  per 
cent,  from  the  Lea,  and  22  per  cent,  from 
springs  and  wells.  Of  the  entire  bulk  of  water 
coming  down  the  Thames  in  August,  1901,  43.2 
per  cent,  was  withdrawn  for  the  supply  of 
I>ondon,  whereas  in  April  the  quantity  taken 
was  only  5.6  per  cent.  With  regard  to  the  qual- 
ity of  the  water  supplied,  the  Thames  and  the 
Lea  were  generally  favorable  last  year  for  the 
storage  and  filtration  operations  of  the  seven 
companies  depending  upon  these  sources, 
though,  owing  to  floods  in  the  early  months  of 
the  year,  the  supplies  of  the  Thames  companies 
possessing  the  least  storage  showed  considerable 
fluctuations  in  chemical  quality  during  this  pe- 
riod. Nevertheless,  the  river  was  in  good  con- 
dition for  311  days,  and  "exceptionally  muddy 
and  turbid"  on  30  days  only.  Compared  with 
the  standard  of  1,000 — representing  the  mean 
amount  of  organic  impurity  in  the  Thames 
water  delivered  in  1868 — the  figures  for  the 
Thames  and  Lea  respectively  were  818  and  597, 
compared  with  749  and  541  in  the  preceding 
twelve  months.  These  figures  show  a  slight  in- 
feriority in  the  year's  supply,  and  it  is  pointed 
out  that  the  organic  matter  present  in  the 
waters  after  undergoing  the  process  of  storage 
and  filtration  is  to  a  relatively  large  extent  of 
vegetable  origin. 


Sewage  Farming  appears  to  be  a  success  with 
Mr.  A.  J.  Dickinson,  of  Long  Crendon,  England, 
who  stated  at  a  recent  meeting  of  the  Associa- 
tion of  Municipal  and  County  Engineers  that 
he  had  grown  a  crop  of  mangold  wurzels  of 
about  50  tons  per  acre,  which  would  pay  the 
whole  cost  of  working,  together  with  the  inter- 
est on  capital  and  repayment  of  loan. 


Anchor  Ice  caused  considerable  trouble  at  the 
intake  of  the  Detroit  water-works  last  winter, 
according  to  the  annual  report  of  Engineer  C. 
H.  Hubbell.  The  supply  is  drawn  from  the  De- 
troit River,  and  during  the  winter  the  usual 
protective  covering  of  surface  ice  failed  to  form 
and  twice  the  flow  of  water  through  all  three 
intake  pipes  was  entirely  cut  off  by  the  accumu- 
lation of  ice  on  the  outer  submerged  cribs.  In 
each  case  the  dlflBculty  lasted  from  about  mid- 
night to  ten  or  eleven  o'clock  in  the  forenoon. 
During  this  period  the  only  water  entering  the 
settling  basin  came  through  an  emergency  valve 
which  had  been  built  in  the  72-inch  intake  pipe 
nearest  the  pier  late  in  the  fall.  It  was  neces- 
sary to  operate  this  valve  at  intervals  of  about 
twenty  minutes  in  order  to  clear  it  of  needle 
ice.  which  collected  in  large  quantities.  The 
supply  procured  in  this  manner,  while  not 
enough,  was  sufficient  to  keep  the  pumps  run- 
ning slowly  and  prevented  the  plant  from  shut- 
ting down  altogether.  The  city  was  on  short 
supply  and  considerable  inconvenience  was 
caused  by  the  low  pressure. 
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Now  AutomalU  RefuUtori  tt  faptic  Tanki  and 
Contact   Bad*. 


I  wii  iii'viii'R  liavH  rocitntly  been  patontitd 
wliU'h  il<iKi<rv(i  ili«  ('uri<riil  i-uiiNlit«riillun  of 
tlioNu  who  liavii  lo  (iKiil  with  Ihti  rnKuUttlon 
fif  iiit|itli'  iniiliN  uiiil  roiiiuct  iK'ilii.  Thu  flmt  of 
Itiimf  Invi'iilUitiN,  iici'orillnii  in  Ihi'  Iclturit  put- 
nnl,  "I'dlnlKH  to  liiiiiroviMiKMitii  in  Appnrntiiii  for 
ItiD^rnitttlniily  rhiiiKltiK  <»  illNihniKliiK  lluuld 
miikM.  uiiil  wlii'ii  fiiiphiyml  fdi'  ilUi'hiirKliiK 
iiinka  iiporMtt'M  In  mii'h  «  nmiincr  iin  to  pormlt 
ihii  tunk  whoMK  illiti'hiti°K<'  !••  <'i>iili'iilt<Ml  thoroliy 
iirti'i  lifliiK  IIIIkiI  to  I'l'tiiiilii  niliMl  for  u  ciTlitln 
<lt<li<i'inliiutii  tliiii<  liKfoiK  liclhK  oiiiptlnil."  II 
will  li«  «<«ii)  Hint  thiN  In  purllciiliiily  uppllcnlild 
III  the  roiiilltloiiH  of  n  idiilui-t  IiimI,  iiIIiiwIiik  Ihn 
ImmI  Id  nil,  Mtniid  riill  r<ii°  imy  iIkmIi'imI  pot'liiil,  HUil 
thi<n  illwhariK*  niitoniutlinlly;  luil  ohvlniiNly  the 
nppiirnliiN  nmy  li«  oniploycil  whurovor  ll  In  do- 
Mli'i'd  to  IntcrnilttiMiily  t'hni'Kn  or  dlN<'liiti-K<>  a 
tunk  of  niiy  dmcrlptlon.  Thi<  Mi'iMind  ltiv«nllon 
"ridnlfK  to  nil  HppiuntiiM  dcNlKiiod  for  liitcrnill- 
tliiKly  conirolllnii  tli<'  flow  of  liquid  froiii  ii  con- 
iritl  lank  or  rcrtiptiirlii  lo  n  pliintllly  of  liinkM 
or  riM'itptaolnii  and  no  iirrniiKxd  lliik't  mild  pin- 
rnllty  of  rcrcplnrli*!)  niny  hi'  IIIIimI  or  cliitrui'd 
In  |irr>di<l«riiiln«d  rotntlvo  ordrr  rroin  hiiIiI  iiinin 
t»nk  or  rm'optiu'lci."  ThiH  Invimtlun  won  do- 
■iHiK'U  niorti  impiirliilly  for  iimo  In  cMinnxctlon 
with  n  Mi-pill'  iHiik  HO  itN  to  rt<ri<lvii  Iho  (tflluont 
rroni  lhi<  tunk  uiid  i>ropi<rly  diNlrlhiito  It  to  oon- 
lAc'l  or  nilrr  ImmIm.  Thi'  ili<vlri>  for  dlNi-lllxnilllK 
lhi»  rolltlirt  lii'd  will  liii  ili'MrrlliiMl   llrHl. 

Th«  :icriiiii|miiylnK  llliiHlrntloiiH  mIiow  IIii<  ki'H- 
fritl  itrrHtiui'nii'iit  ol'  thu  workinu  purU,  but 
NoniK  I'xplHnNlloii  In  ni«-i<Hnnry  for  u  full  tinilor- 
ntnnilInK  of  th«  opi<riitlon  of  the  nppni'iitim,  An 
ordlnnry  druin  plpi<  ol  convKiilunl  mIko  i-onnttotn 
th»  I'ontncl  IikiI  willi  a  niiiln  dliii'hurK<<  rhnii'i- 
her,  In  which  In  loriilod  nil  iiiilonmtli-  nyplion 
ThH  loiiKi-r  l«K  •>l'  lli<<  Hyphoii  illHchnrKi'H  Into 
It  Unhnpxd  Imp  roiinorli'd  lo  lhi<  iiiitlor  di'uln. 
A  vi'iitliiK  tiilic  In  provlili«t,  pituMlnK  IhroiiKh 
Ihii  ht'll  or  th(«  Intake  llnili  of  tlm  nyphon  nnd 
down  Into  tlKi  illaclmrKo  llnili  an  nhuwn. 

A  nliort  li'nKlh  of  pliio  with  Itn  lnl«t  i<nd  pro- 
tcrlod  liy  hoiiic  lllti>rlnK  iiiitti'riiil,  UH  nhown  In 
lhi<  riilM,  coiiiiiM'tH  till'  iiiiilii  dlHchiirKi^  rhiinihvr 
with  n  ni'condnry  rliitiiihi'r,  wlilrli  i'hiiiiili*>r 
prt'roiiilily  liitH  llN  liotliini  lit  u  lowor  l(<V(<l 
thnu  tliiit  or  ih«  otlixr.  Thin  Hin'oiiditry  cham- 
lit>r  ulno  coninlnn  u  nyphon.  The  holl  or 
nhortor  Ii<k  of  lliln  nypbou  ll  mado  of  |{r«at«r 
dlnincli'r  proporlloniitidy  to  tho  illHclmrKi'  \U»\t 
Ihuii  tliK  liidl  of  till'  main  nyphon.  Tlin  lower 
end  of  the  loiiKer  leii  of  the  iiiullliiry  Hyphon 
In  exlendi-il  iiiiil  roiiiiiiiinlcikleM  with  the  loiiKer 
•>nil  of  the  iniiln  dlnehnrKe  trap  hy  iiieiiiiH  of 
ll  nninll  pl|ie  which  elllerM  the  tritp  below  the 
level  o[  the  tllnehiirile  end  ol'  II.  The  vi-nlUiK 
tube  of  tho  nueondary  wyphon  h'ln  Itn  nhort^r 
leg  Kitondlnii  below  thi>  lower  edxe  of  the 
nyphon  bell.  It  In  ntiited  that  thin  vontlnit  tube 
may  be  iiNed  In  plnre  of  the  one  on  tho  main 
nyphon  nnd  vire  vorna. 

A  deHirlptlon  of  the  netlon  of  the  vurloiiM 
partn  follnwH.  An  the  eontnil  bed  Kriiilimlly 
niln  with  Hi'WUKe  Ihe  b'vel  of  the  liquid  In  the 
main  illnchnrae  rhninber  alno  rlnen  nnd  at  thu 
name  time  the  llquUI  rlnen  In  the  bell  or  nhortor 
InR  of  lht>  nyphon  nnd  I'omprenHen  the  nir  wlileh 
In  couniied  between  It  luid  the  Imp  beyond. 
It  Im  unilerxldod  thnt  when  the  rontuet  bed  nnd 
dlnehnrKe  rlinmber  linve  bci'oiiie  full  the  niipply 
of  llipibl  will  be  I'Ul  iilT,  by  nutoinntle  or  other 
mennn,  and  the  henil  due  lo  IIiIh  height  of 
liquid  will  not  be  nuinrlent  to  enune  the  main 
dlnrhame  nyphon  i<<  m-t.  When  the  level  of 
the  liquid  In  thin  main  rhninber  ban  reached 
the  hivbent  point  of  the  pipe  eonneelInK  It  with 
the  neeondary  rhuiiiber.  )be  bitter  will  lieKln  lo 
alowly   nil.     An  the  conuvctluK  pipe  li  much 
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nnialler  lliiiii  thu  Inlet  plpo  of  the  niuin  rimm 
her,  and  un  tlui  necuiidury  chiiiiibiir  iIodm  not 
buKin  to  (III  till  thu  uthor  In  nearly  full,  a  much 
lonicer  time  In  n.<qulred  to  nil  ll  Ihnn  to  All  the 
main  one.  The  contnct  bed  therefore  reiniiinn 
full  durlliK  the  rompli'tloii  of  tin-  llllliiK  of  llin 
nerondury  rliitiiiber.  The  lliiii  reijulri'd  for  llll- 
liiK  thu  luller  may  bo  varied  between  wide  lliii 
ItN  by  nieaiiN  of  u  valve  or  I'liui'i'l  on  the  eon 
nei'tlllK    pipe. 

An  the  liquid  rlHi'N  In  the  Nerondury  iliamber 
thu  air  In  the  auxiliary  Nyphon  nnd  tho  con- 
neetlliK  pipe  leudliiK  l<>  Hio  ti'up  of  tho  main 
Hyiiliiili  In  coiiipreHNeil.  TIiIh  proMHUrn  coiiIIiiih'h 
Unlll    It   in    NUMIi'lent    to  overi'Ollie   the    preHHIIIe 

in    tbo    prinelpul    Nyphon,  iil    whleh    time    (he 

water  Wllli'll  IlIlN  been  In  the  coiinei'tlllK  pipe 
boluw  tho  level  of  the  trap  oullet.  In  loneil  liilo 
tho  trap  of  tbo  main  Nyphon.  When  IIiIh  hap 
punn  thu  proNNiiro  In  tlie  auxiliary  nyphon  In 
communicated  to  tbo  principal  Nyphon,  and 
cauaoa  the  water  both  In  the  trap  and  the  bell 
of  tho  main  nyphon  to  be  deproNned;  the  truiiH- 
inlaalon  of  nuch   pronniire  In  conlliiin'ii    until, 
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Hiniill  HI/.1!  of  the  pipe  and  tbo  consequent  air 
friction,  the  ulr  docH  not  oncnpe  from  tin'  main 
Hyphon  throuKh  tliu  nuxlllary  ono.  A  neal  in 
tliereforo  maintained  In  the  connei'tltiK  plpo 
which  prevelitH  the  premiiliiru  operation  of  the 
main  Hyphon.  ObvlouHly  the  jilacInK  of  I  lie  iIIh- 
I'liiirKc  end  of  IIiIh  coniieclliiK  pipe  at  a  hlKlier 
level  tliiiii  llie  end  ueareKl  the  auxiliary  Hyphon 
would  accoiiipllHh  Ihe  Hanie  renult,  even  thoiiKh 
a  larKcr  lilpe  be  emiiloyed.  Thi^  illHilmrKo  \i'H 
(if  the  auxiliary  Hyphon  will  inaiill'eHtly  be  made 
of  NUch  hclKht  above  tho  <'onnectlnK  pipe  that 
the  column  of  water  In  It  will  Klve  HUinclenl 
pri'HHiire  to  nioru  than  coiiiiterbalaiici)  the  prcH- 
Hiire  priiiliiceil  111  Ihe  main  nyplion  by  the  head 
of  water  In  (he  tiialii  illHcliui'Ke  •haniber. 

(!omliiK  now  to  the  otiier  Invention,  (hat  lor 
illHchiirKluK  liquid  I'rom  a  Kcpde  tank  Into  a 
HiirlcH  III'  contact  beiln  for  i-xample,  In  regular 
order,  it  will  be  Hucn  tliat  thu  connectlonn  nru 
neccHHarlly  Nomewhut  moro  compllcaleil  than 
In  the  other  liivi'iitloii,  allhniiKh  (be  aialon  In 
very  Nimllar. 

A    dlNlrlbiitliiK   or   iIohIiik   tank    ol'   Hulllcleiit 
ciipiiclly   to  contain   (he  ileHlreil   cliarKc   fur   a 
kIiikIii  bed  In  connecled  wKli  Ihe  Hepdc  tank  liy 
a  HuKalile  pipe  or  oilier  connccllon.  The  doHliiK 
lank   contalnn  an  many  automatic  nypbonR  an 
there  arc  liedH  to  which  tho  liquid  In  to  bo  dln- 
Irlbiited.     Koiir  nro  Hhown  In  tho  UluHtration. 
The  Hhort  loK  of  each  Hyphon 
couHlHtH    of    n    downwanlly- 
openliiK   bell,    wllli'll   may    be 
NUpported  on  (be  upper  ciIko 
of  the  louKcr  Ii'k.    The  limner 
tuK  of  the   Hyphon   oumniiini- 
CBtcH  with  a  trap  leading  to 
the  outlet.     In  the   dlHtrlbut- 
liiK  tank  there  1h  niHo  a  HcrlcH 
of  doop  chanibei-H  or  Htartlng 
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combllli'il  wllli  Ihr  in'rsMjii'  iilriady  exlntlllK 
In  the  l(iiir,.i  I.  r.  ol  III.  |.iMi.i|iiil  :  yplioii.  It  In 
HuMlclenl  to  iivcrciiiiii'  Ih'  '  :il  ul'  llie  (nip  anil 
ntart  the  iniiln  Hypbiui  In  iipiiiidoii. 

Til.  I .  .illi'i  III.  .'ix'i'atioii  IH  like  (but  of  an 
ordliKu.s  iijiilnni  iln.i  iiiirKc,  the  Hyphon  contin- 
uing itn  operation  until  tbo  main  chamber  In 
uniptied  lo  the  level  of  the  mouth  of  tho  nborter 
log  of  tbo  nyphon.  Meanwhile  the  auxiliary 
Hyphon  luiH  been  emplyliin  Kh  chamber.  At 
the  coiiiplctliin  III  the  operatliin  of  both  HypboiiH 
the  venllliK  ilevlccN  arc  liriiiiKbl  Into  operation 
and  the  HyiihoiiH  completely  vented,  IIiiih  In- 
HiirlliK  n  (llHcburKe  at  unll'iirin  IntervalH  pro- 
vldliiK  the  Inllow  Into  the  tank  Ih  uniform. 

It  win  bo  noticed  that  jUNt  before  tho  nyphoiiH 
begin  to  dlHcluirKe,  the  level  of  tlie  liquid  In  the 
nborter  Ick  of  tlie  main  aypbon  Ih  lower  than  II 
waM  when  the  auxiliary  Hyplion  bcKan  In  force 
the  water  out  of  the  coiiiiectlnK  pipe.  TIiIh 
condition  occin'H  becauHt<  the  prcHKiire  from  (be 
nuxlllary  Nyphon  acIh  In  both  illrectlonH  In  the 
illHchurKe  limb  of  the  main  nyiibon.  After  the 
water  In  the  trap  ban  been  ilepreHNod  by  the 
action  of  the  main  Hypbon  below  the  level  of 
tbo  end  of  the  connectliiK  pipe,  the  preHBiirc 
driven  the  water  back  a  little  way  in  tlie  pipe 
toward  tbo  auxiliary  nyphon;  but  owing  to  the 


wellH  equal  In  number  to  (lie  Hyphonn.  These 
cbaiiiberH  and  their  aHBOciated  Hyphona  will 
be  referred  to  aH  Nunibera  1  to  4  rcHpeclively 
iiH  Khowii  on  tlie  plan  view.  WIHilii  each  of 
(be  wi'IIh  Ih  a  ilowiiwardly-opeiiliiK  bell-Hbaped 
reyptacle  Hupporled  on  Hhort  Icrh  near  the 
Ttoiii. 
^^  Kacli  Hyphon  communlcutoH  with  Us  aaNO- 
elated  Hlartlng  well  by  a  drain  pl|ie  paHNing 
ihrouKli  the  lop  of  tho  syphon.  When  any 
Hyphon  begins  to  operate,  tho  correHpimdliiK 
well  Ih  cmptlod  throiiBli  tbln  drain  pipe,  as  will 
be  Hhown  later.  Kreely  coniieitcil  with  each 
chamber  nnd  below  11.  In  a  Hub  chamber,  Into 
which  the  lower  end  of  flio  drain  pipe  oxtendH. 
The  depth  of  this  Hub-cbamber  is  made  some- 
what  Kreater  tlinn  tbo  depth  of  tho  hcbI  of  tho 
aKKoclaled  Hyphon,  so  aa  to  Insure  a  perfect 
Hcnl  at  all  llineH  In'the  operation  of  the  appara- 
lilH.  Kuril  of  the  bellH  III  the  Htai'tlliK  welln 
ciuiiiiiiiiilcaleH  (hroiiKli  a  HlardiiK  pipe  with  a 
Hyphon  iiHHoclateil  with  another  well  of  tbo  ser- 
loH,  Kach  of  the  startliiK  pipex  paHHcs  up 
through  Hie  open  lop  of  the  well  and  tbenco 
laterally  nnd  downward  toward  the  Hyphon  with 
which  ll  coiiimunlcnt(<H,  entering  it  below  tbo 
HcaMovel  an  Hhown  In  tbo  cutH,  nl( hough  that 
Ih  Hiated  not  to  bo  a  necessity. 
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In  the  present  Instance  the  Hyuhonit  and 
cbambera  are  arranged  In  Hlrnlght  IIiicm  ho  thai 
the  itarting  pipe  of  chamber  No.  4,  which  coni- 
miiiilf^niiH  with  xyphon  No.  1,  miiHl  piiHH  froni 
oiiij  end  of  till)  M<!rli;B.  to  the  oth<?r.  Tln^y  may, 
ho^ovor,  bo  arritiiKi;d  In  clmiliir  m-Tli-H,  In 
which  <:aHe  the  HlarllnK  pIpoH  would  all  be  of 
praclleally  the  same  length. 

In  the  iiRual  working  condltlonH,  three  of  the 
HtartInK  wellH  are  filled  with  ll<|iiid  and  one  In 
empty,  und  all  the  extennlon  (ihamherH  and 
the  trapM  of  all  the  HyplionH  arc  filled.  If 
It  be  aHHiimed  timt  Ibe  'bumbi'iH  No.  1,  'i, 
and  3' be  filled  and  I'tianibcr  No.  4  be  i^mpty, 
the  operation  of  the  appuratUH  Ih  an  followH: 
The  water  entering  the  doMlng  tanl<  from  the 
■eptk:  tank  flllH  the  former  to  or  above  the 
tops  of  the  Htarting  wellH.  The  trapti  at  the 
discharge  endH  of  the  MyphoiiH  are  ho  propor- 
tioned with  reHpeet  to  the  tank  that  the  max- 
imum head  In  the  tank  Ih  not  Hufllclent  of 
itself  to  Htart  the  nyphonH  Into  operation.  When 
the  dosing  tank  ban  been  fllb-d  to  the  level  of 
the  topH  of  the  Htarting  welln  the  lli|uld  beglnn 
to  overflow  Into  the  empty  well  No.  4.  The 
fljling  of  this  chamber  cauneH  the  Ibpild  to  rise 
around  the  hollow  bell  In  the  chamber,  and  the 
pressure  thus  set  up  Ih  cotnmunlcaled  through 
the  starting  pipe  to  hyphen  No.  I,  thin  prcHHure 
finally  becoming  great  enough  to  ovcrcomi-  the 
seal  In  the  trap  and  Hturt  Myphon  No.  I  lnt.o 
Operation.    Thin  Hy|)h>jn  conllnucH  In  operation 
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outwardly  from  the  entrances  to  the  main  sy- 
phonH.  When  the  level  of  the  liquid  in  the 
Hyphoii  trap  has  been  depressed  below  the  level 
of  the  ciitraneo  of  the  Htarting  pipe,  the  press- 
ure In  the  Hybhon  actH  to  drive  the  liquid  back 
Into  the  vertical  part  of  the  pipe,  so  that  ihe 
pipe  muHt  be  proportioned  so  that  thiH  back 
preHHure  will  produce  a  column  of  liquid  In  the 
vertical  part  of  the  pipe  which  will  more 
than  countiM'bulunce  the  prcHHure  In  tlirt  ny- 
pbon.  When  the  Htarting  well  begins  to  All, 
the  air  preHHure  In  the  hollow  bell  tendH  to 
overcome  the  prcHHiire  In  the  Hyphon  and  to 
force  thiM  column  of  liquid  out  of  the  Htariing 
pipe  Into  the  trap,  and  the  continued  proMHiire 
on  the  Heal  of  the  Hyphon  trap  finally  forces  the 
Heal  and  starts  the  Hyphon. 

It  Ih  denlrabf*-  to  provide  vent  pipes  which 
communicate  with  the  Htarting  plpen  Jimt  above 
the  hollow  bells  and  extend  downwardly  out- 
side the  bells.  These  rent  plpen  are  pro- 
vided to  be  Hure  that  the  belln  and  plpen  are 
tliorougbly  vented  alter  na'-h  operation  of  the 
aHHoclated  Hyphon.  The  lower  ends  <>t  thene 
vent  pipes  determine  the  wealing  leveln  of  the 
Severn  I  b«>lls. 
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The  Hettllng  MuMlnii  al  the  Ht.  Ix>uis  water- 
works had  ilepoHlted  In  them  during  the  yetr 
ending  April.  I!.)0^,  iMi.'iti'Z  cubic  yards  of  sedi' 
ment,  of  which  one-lialf  was  removed  by  man- 
ual labor  at  a  cost  of  1.017  rents  per  yard, 
Kach  of  the  six  hBHlnn  nieaNurcH  072x400  feet. 
In  hlH  annual  report,  t!oinmlHnloner  Kdward 
l''lad  descrlben  the  hydraulic  dredge  which  was 
built  for  (deaning  the  basins  while  In  regular 
line.  A  centrifugal  pump,  ninctrlcally  driven, 
Ih  mounted  upon  u  barge,  and  Is  provided  with 
a  Hucllod  pipe  which  cxtendH  to  the  tml.Uim  of 
the  baHin  und  with  a  flexible  flouting  discbarge 
pipe  which  dlHcharges  over  the  Hide  of  the  baain. 
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until  the  whole  dosing  tank  is  emptied  of  its 
contents.  At  the  same  time  a  suction  is  pro- 
duced In  the  drain  pipe  connecting  thin  syphon 
with  itH  aHKociated  well,  ho  that  No.  I  Htarting 
well  IH  emptied  through  the  drain  pipe  and  the 
hollow  bell  In  the  chamber  Ih  freely  vented. 

After  Hyphon  No.  1  ban  Htopped  working,  due 
to  the  emptying  of  the  dosing  tank,  It  Ih 
nti<'.n  that  No.  1  starting  well  Ih  ttie  only  one 
empty.  No,  4  having  been  filled  by  the  over- 
flowing liquid, and  a  similar  round  of  operations 
will  be  gone  through  with  In  Htarting  syphon 
No.  2.  The  reason  that  the  wells  which  are 
already  full  do  not  cause  the  nyphons  with 
which  they  r'onnect  to  <ii>t:ra.ltt,  Ih  that  the  hol- 
low bell  and  starting  pipe  are  also  filled  with 
liquid  and  can  therefore  communicate  no  air 
presHiire  to  the  traps  of  the  Hyphons.  as  Ik  the 
case  when  the  empty  well  t>eglns  to  fill 

Each  of  the  nmall  Htarting  pIpcK  Ih  Irapiied  at 
Its  entrance  into  the  main  syphon  trap  ho  an 
to  prevent  the  esfrape  of  air  from  the  syphon 
through  the  empty  well.  In  the  cane  nhown  In 
the  IliustrationH  thene  small  pipes  are  trapped 
by  merely  laying  them  inclined  downwardly  and 


It  Is  stated  that  this  Invention  may  be  used 
to  advantage  in  connection  with  a  doubUj-trap 
syphon,  by  connecting  the  starting  pipe  to  the 
blow-off  trap.  There  »>eing  a  less  quantity  of 
water  to  displace  in  order  to  force  the  seal,  the 
starting  chambers  and  bells  may  be  made  much 
smaller  than  In  the  previously  described  con- 
struction, Mr,  8,  W.  Miller,  of  flhlrago,  of  the 
I'a<:lflc  Flush  Tank  Oompany,  Is  the  inventor 
of  these  devices. 


The  New  Kngland  Water-Works  Association 
will  bold  its  next  meeting  in  Boston  on  Wednes- 
day, Novemtter  12.  A  paper  on  "Fuel  and  Its 
Kconomic  Uses,"  will  be  pretested  by  Prof.  Ira 
N.  Ilotlls,  and  a  paper  on  "Wa«te  Heat  En- 
gines" by  I'rof,  Kdward  V.  Miller.  The  elec- 
tion of  officers  will  occur  at  thi#  meeting.  The 
following  nominations  have  bam  msde  tiy  the 
committee:  President,  Charles  K,  Walker, 
Manchester,  N.  H.;  vice-presidents,  V.  C.  Hn»t 
Ings,  Oncord,  N.  H.;  Oeorge  P.  Wescott,  Port- 
land, Me.;  Kdwin  ('.  lirooks,  Cambridge,  Mass,; 
K.  W.  Kent,  Woonsocket,  R.  I.;  H,  N.  Turner, 
8t  Jonnsbury,  Vt.;  J.  C.  Hammond,  Jr.,  Rock- 


The  liarge  Is  10x21  feet  by  8  feet  »  IncbM  dMP 
and  has  a  draft  of  about  26  inches.  It  ii  pro- 
vided with  a  deck  bouiw,  and  la  propelled  across 
the  baain  \iy  a  band  winch  operating  on  a  sta- 
tionary rope  Btnetched  for  that  purpose.  The 
ultimata  design  contemplataa  a  propelling  ar- 
rangement ele(-trleally  driven.  The  main  pump 
is  a  IZ-inch  Morris  centrifugal  pump  direct  con- 
nected to  a  itO-horse-power  moU/r,  There  la  also 
a  Jet  pump  which  furnishes  a  serins  of  thlrtaen 
Jets  at  the  mouth  of  the  suction  pipe  for  dia> 
lodging  the  mud.  Thin  jet  pump  Is  a  4-lncli 
Morris  centrifugal  pump,  direct  connected  to  a 
20-hors«-power  motor.  The  suction  pipe  of  the 
main  pump  is  12  inches  in  diameter  and  ex- 
pands at  Its  lower  end  into  a  flaring  or  fan- 
shaped  moiith'ple(»,  having  an  opening  10  feet 
wide  and  about  I'A  inches  high,  and  provided 
with  rollers  which  rest  on  the  conerate  bottom. 
The  floating  discbarga  pipe  eonalata  ot  21  sao- 
tiona,  each  21^  feet  long,  connected  by  Z% 
feet  of  njb>>er  boaa.  Tba  discharge  pipe  proper 
Is  14  Inches  in  dlanater,  and  la  supported  by 
two  floating  airtight  pipea  12  inches  In  diani^ 
etar,  one  on  each  aide. 
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The  Vitality  of  Sewage  Bacteria  in  Soil  and  the 

Antagonism  of  Soil  Bacteria  to  the  Typhoid 

Bacillus. 

A  Beview   bv  li.  l'.   Whipple. 


The  question  ol  how  long  the  bacillus  of  ty- 
phoid-fever Is  able  to  survive  in  various  en- 
vironments outside  the  body  is  one  of  great  im- 
portanc«  to  sanitary  engineers,  and  all  data 
bearing  upon  the  subject  should  receive  serious 
consideration.  Quite  early  in  the  history  of 
liacteriology  experiments  w^re  made  to  deter- 
mine how  long  Bacillus  typhi  and  its  near  rela- 
tive. Bacillus  c-ol!  communis,  could  exist  in 
water  and  sewage,  with  the  following  general 
r«eult:  In  ordinary  drinking  water  which 
has  t)een  steriliied  B.  typhi  does  not  multiply, 
but  gradually  loses  its  vitality  until,  after  a 
period  variously  estimated  from  one  to  three 
months,  it  fails  to  respond  to  the  usual  tests 
and  may  be  i-onsidered  as  dead.  B.  coli  on  the 
other  hand  does  multiply  if  the  amount  of  or- 
ganic matter  in  the  water  is  sutBcient  and  may 
hold  its  viulity  for  nearly  a  year  and  perhaps 
for  a  longer  period.  The  greater  the  amount  of 
organic  matter  in  the  water,  the  longer  will  both 
germs  survive  provided  the  water  be  sterilized, 
but  if  it  be  not  sterilized  the  antagonism  of  the 
ordinary  water  bacteria  results  sometimes  in  a 
speedy  reduction  in  the  number  of  B.  typhi, 
and  even  in  a  material  decrease  of  the  more 
hardy  B.  coli. 

During  the  last  five  years  some  extensive 
studies  upon  the  viability  of  B.  typhi  in  soils 
have  been  carried  on  by  Dr.  Sidney  Martin  tor 
the  U)cal  Government  Board  of  England,  sup- 
plemented by  studies  of  soil  bacteria  by  his 
colleagues.  Dr.  A.  C.  Houston  and  Dr.  E.  Klein. 
These  have  been  published  as  appendices  to 
the  annual  reports  of  the  Medical  OfiBcer  to  the 
Board  since  1896-7.  The  thirtieth  report  of, the 
I^ocal  Government  Board  for  the  year  1900-01, 
just  issued,  contains  an  interesting  summary 
of  the  results  as  they  stand  to-day,  together 
with  detailed  accounts  of  the  latest  experiments. 

Dr.  Martin's  paper  is  on  the  "Nature  of  the 
Antagonism  of  the  Soli  to  the  Typhoid  Bacil- 
lus." In  summing  up  the  results  of  his  previous 
investigations  he  says:  "First — In  certain  vir- 
gin soils,  consisting  chiefly  of  sand  or  peat, 
which  have  never  been  cultivated,  the  typhoid 
l«cillus  does  not  grow  nor  live  under  any  con- 
dition of  the  soil,  sterilized  or  unsterilized. 
Second — If  these  virgin  soils  are  placed  under 
cultivation,  they  become  capable,  when  steril- 
ized, of  maintaining  the  typhoid  bacillus  for  a 
certain  limited  period.  Third — In  cultivated 
soils,  i.  e.,  those  containing  organic  matter,  that 
have  been  sterilized,  the  bacillus  lives  for  a 
prolonged  period  and  spreads  through  the  soil. 
If,  however,  the  bacillus  be  added  to  a  culti- 
vated soil,  sterilization  of  which  has  been 
omitted,  the  micro-organism  cannot  be  obtained 
from  such  soil  after  twelve  days  or  so." 

The  early  experiments  seemed  to  indicate  that 
these  results  were  due,  not  to  any  exhaustion 
of  the  nutritive  quality  of  the  soil  as  a  medium 
owing  to  the  rapid  growth  of  the  indigenous 
soil  bai-teria.  but  rather  to  a  special  antagonism 
of  the  chemical  products  of  the  soil-bacteria  to 
the  typhoid  bacillus,  and  Dr.  Martin  set  out  to 
prove  this  by  laboratory  experiment.  He  first 
isolated  from  the  soil  a  proteus-like  bac:terium, 
which  he  considered  to  be  a  typical  form  found 
In  garden  soil,  and  which  he  described  under 
the  name  Bacillus  ramificans.  Three  flasks  were 
then  prepared,  each  containing  a  three-quarter- 
inch  layer  of  Chichester  soil,  moistened  with 
distilled  water  and  sterilized.  To  the  first  was 
added  a  few  drops  of  a  broth  culture  of  the 
typhoid  bacillus,  to  the  second  an  equal  amount 
of  broth  culture  of  B.  ramificans.  and  to  the 
third,  equal  amounts  of  broth  cultures  of  both 


bacteria.  At  various  Intervals  from  24  hours  to 
33  days,  these  soils  were  examined  as  to  the 
relative  number  of  bacteria  in  each.  For  18 
days  the  two  species  were  present  in  the  third 
flask  in  about  equal  numbers,  bat  on  the  26th 
day  the  B.  ramificans  greatly  outnumbered 
the  B.  typhi,  and  on  the  33d  day  no  B.  typhi 
could  be  found,  while  there  was  a  copious  growth 
of  B.  ramificans.  Meanwhile  both  cultures  in- 
cubated separately  in  the  first  two  flasks  were 
flourishing.  The  experiment  was  repeated  with 
the  same  bacteria,  using  broth  as  a  medium 
Instead  of  moist  soil.  In  this  case  the  typhoid 
bacilli  lived  for  54  days,  but  disappeared  before 
the  71st  day. 

In  another  experiment  a  21-day-old  broth 
culture  of  B.  ramificans  was  filtered  through  a 
Chamberland  filter,  by  which  the  bacteria  were 
removed,  the  filtrate  containing,  however,  the 
products  of  their  growth.  When  this  medium 
was  subsequently  inoculated  with  a  culture  of 
B.  typhi,  it  was  found  that  the  bacillus  died  in 
less  than  fourteen  days.  This  and  other  ex- 
periments fully  described  in  the  paper  referred 
to  demonstrated  the  existence  of  some  chemical 
excretory  product  inimical  to  the  life  of  the  ty- 
phoid germ  and  produced  abundantly  by  the 
common  bacteria  present  in  the  soil. 

To  Dr.  Martin's  statement  that  the  typhoid 
bacillus  was  destroyed  in  unsterilized  cultivated 
soil  in  less  than  twelve  days,  bacteriologists 
naturally  raise  the  point  that  only  with  the 
greatest  diflSculty  can  this  bacillus  be  isolated 
from  a  mixed  culture  of  bacteria  such  as  would 
be  found  in  the  soil,  and  that  the  typhoW  germ 
may  have  been  present  in  his  later  cultures 
without  being  detected.  His  recent  careful  ex- 
periments seem  to  indicate,  however,  that  his 
general  conclusions  above  mentioned  are  sub- 
stantially correct. 

Recognizing  the  difficulty  of  separating  the 
typhoid  bacillus  from  mixed  cultures  Dr.  Hous- 
ton has  approached  the  subject  from  another 
direction  in  a  series  of  experiments  described  in 
a  paper  entitled  the  "Inoculation  of  Soil  with 
Sewage."  The  object  of  his  experiments  was  to 
ascertain  whether  certain  easily  recognized 
sewage  microbes,  such  as  B.  coli,  streptococci, 
and  spores  of  B.  enteritidis  sporogenes,  retained 
their  vitality  for  any  considerable  length  of 
time  when  sown  broadcast  on  the  soil. 

A  plot  of  ground,  five  feet  square,  upon  which 
the  soil  was  rather  poor  and  which  had  re- 
ceived no  fertilizer  for  six  years,  was  treated 
at  intervals  with  cesspool  sewage,  and  samples 
of  the  surface  soil  were  examined  bacteriologic- 
ally  before  treatment  and  again  at  regular  in- 
tervals after  treatment.  The  examinations  in- 
cluded the  determination  of  the  total  number  of 
Krobic  bacteria,  the  number  of  spores  of  aerobic 
bacteria,  and  tests  for  the  presence  of  the  above 
named  species.  On  July  9,  1900,  twelve  gal- 
lons of  sewage  were  applied.  This  sew- 
age contained  about  two  million  bacteria 
per  cubic  centimeter  and  gave  positive 
tests  for  B.  coli,  streptococci  and  B.  enteri- 
tidis sporogenes.  Two  days  after  the  ap- 
plication there  was  a  decided  increase  in  the 
number  of  bacteria  in  the  soil,  as  many  as  12 
million  per  gram  being  found,  but  this  was  fol- 
lowed by  a  marked  diminution,  so  that  after  17 
days  the  number  was  only  about  half  a  million. 
This  decrease  was  accompanied  by  an  increase 
In  the  ratio  of  spores  to  the  total  number  of 
bacteria;  in  other  words  the  vegetative  forms 
decreased  while  the  spores"  increased.  Positive 
tests  of  B.  coli  were  not  obtained  after  the 
second  day,  but  a  form  which  agreed  with  the 
typical  colon  bacillus  except  that  it  did  not  pro- 
duce Indol  persisted  until  the  24th  day  after  the 
inoculation.  Whether  this  form  had  been  origin- 
ally a  typical  B.  coli  and  had  gradually  lost  its 
power  to   produce  indol.   or   whether   it  was   a 


distinct  variety  and  had  been  present  all  the 
time  Dr.  Houston  was  not  able  to  determine. 
Streptococci  did  not  persist  beyond  the  second 
day,  while  the  spores  of  B.  enteritidis  sporo- 
genes persisted  until  the  24th  day,  when  the 
experiment  terminated.  The  same  patch  of  soil 
was  then  watered  bi-weekly  in  the  same  way 
from  August  13  to  September  22,  after  which 
samples  were  analyzed  at  intervals  until  De- 
cember 13.  The  first  sample  taken  after  the 
application  of  sewage  was  stopped  showed,  as 
before,  an  increase  in  the  number  of  bacteria 
to  about  13  million  per  gram,  but  the  number 
soon  fell  to  about  seven  million  per  gram  and 
remained  constant  at  about  that  figure.  A  ty- 
pical B.  coli  was  isolated  31  days  after  the 
inoculation  ceased,  and  for  80  days  the  degener- 
ate form  mentioned  above  could  be  easily  ob- 
served. On  the  80th  day,  though  not  on  the 
intervening  days,  a  true  B.  coli  was  found. 
Streptococci  persisted  only  for  two  days,  but  the 
spores  of  B.  enteritidis  persisted  until  the  ex- 
periment was  discontinued.  Dr.  Houston's 
other  experiments  were  made  with  London 
sewage  applied  to  an  urban  soil,  but  the  results 
did  not  differ  materially  from  those  already 
described.  Dr.  Houston's  paper  is  voluminous 
in  its  detail,  but  in  the  light  of  American  in- 
vestigation his  tests  for  the  identification  of  B. 
coli  seem  entirely  inadequate,  but  as  he  himself 
states,  his  errors  are  on  the  side  of  including 
among  the  members  of  the  colon  group  forms 
which  perhaps  should  not  be  so  included.  As 
the  result  of  liis  investigation  he  concluded  that 
"there  was  no  indication  that  the  addition  of 
sewage  to  a  soil  leads  to  a  marked  or  indeed  to 
other  than  a  temporary  increase  of  the  sewage 
microbes  in  general  at  the  expense  of  the  soil 
bacteria.  On  the  contrary,  the  more  hardy  soil 
bacteria  seemed  to  oust  the  more  delicate  sew- 
age microbes  in  the  struggle  for  existence." 
Dr.  Houston's  report  is  illustrated  by  many  ex- 
cellent photomicrographs  of  streptococci  isolated 
from  the  soil. 


Permits  for  Opening  Streets  to  make  con- 
nections with  sewers  are  now  issued  by  tlie 
Engineering  Department  in  Grand  Rapids, 
Mich.,  according  to  the  latest  report  of  City 
Engineer  L.  W.  Anderson.  This  carries  with  it 
the  inspection  of  all  sewer  connections  within 
the  street  line  and  the  replacing  of  all  road- 
ways and  pavements.  A  uniform  charge  of  $1 
covers  sewer  permit  and  inspection.  Heretofore 
the  plumbers  were  given  a  permit  at  the  offtoe 
of  the  Board  of  Public  Works,  then  secured  a 
list  of  the  locations  from  the  engineering  de- 
partment, and  made  the  connections  where  and 
in  such  manner  as  they  saw  fit.  In  the  case  of 
other  permits,  the  actual  cost  of  inspection  is 
charged  to  and  collected  from  the  parties  to 
whom  the  permit  is  issued. 


The  Reduction  of  Alumina  to  Metal  is  now 
progressing  in  America  on  what  would  have 
been  regarded  ten  years  ago  as  a  stupendous 
scale.  With  11,000  horse-power  operating  at 
Niagara  Falls  and  5,000  horse-power  at  Shaw- 
inigan  Falls,  In  Quebec,  America  possesses  16,- 
000  horse- power  devoted  to  producing  this 
metal.  This  will  produce  aluminum  at  the  rate 
of  4,500  tons  yearly,  or  a  production  twice  as 
large  as  that  of  the  rest  of  the  world  put  to- 
gether. Not  only  is  this  rate  of  production 
actually  in  fol-ce,  but  the  same  company  has  in 
contemplation-  the  utilization  of  12,000  horse-' 
power  additional  at  Massena,  N.  Y.  The  prin- 
cipal source  of  this  production,  according  to  a 
report  by  Professor  Joseph  W.  Richards,  chair- 
man of  the  Committee  on  Metallurgy  of  the 
American  Aluminum  Association,  recently  ab- 
stracted in  "The  Iron  Age."  are  the  bauxite  de- 
posits of  Arkansas  and  Georgia. 
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The  Water  Tower  at  Grand  Rapids,  Wis. 


The  water  tower  at  Grand  Rapids,  Wis.,  con- 
sists of  a  covered  steel  tank,  26  feet  in  diame- 
ter with  its  top  about  154  feet  above  the  ground, 
supported  on  four  columns  resting  on  concrete 
foundation  piers.  These  foundation  piers  are 
made  of  a  1:2:5  broken  stone  mi.xture,  Port- 
land cement  being  used.  For  the  two  upper 
courses  of  each  pier  four  parts  of  broken  stone 
were  used  instead  of  five.  The  concrete  was 
mixed  with  a  minimum  of  water,  so  as  to  make 


exception  of  the  cast  iron  bolsters  on  the  piers 
and  other  small  details,  is  rolled  steel,  of  me- 
dium grade,  and  made  by  the  open-hearth  pro- 
cess. The  specifications  stated  that  It  should 
conform  to  the  "Manufacturers*  Standard 
Specifications  for  Structural  Steel,"  as  printed 
in  the  1900  edition  of  the  Carnegie  Steel  Com- 
pany's handbook.  The  details  of  the  four  steel 
columns  are  shown  in  the  accompanying  illus- 
trations. They  are  of  the  ordinary  box  column 
type  with  double  lacing  on  the  inside.  The 
height  of  116  feet  up  to  the  base  of  the  tank  is 


Ebost  Pbotection. 


5/16  to  %  of  an  Inch  according  to  the  location, 
whether  close  to  one  of  the  posts  or  not.  The 
plates  are  riveted  with  lap  Joints,  the  four  upper 
rings  having  only  single  lines  of  rivets.  About 
5  feet  from  the  top  a  5x3x%-inch  angle  is  riv- 
eted around  the  outside  of  the  tank  to  give  it 
additional  strength.  The  lowest  ring  of  the 
tank,  to  which  the  conical  bottom  is  attached, 
is  composed  of  three  thicknesses  of  plates,  %- 
inch  at  the  columns,  then  9/16-inch,  and  midway 
between  the  columns  the  thickness  is  %  of  an 
inch.  There  are  two  6x3Vix%-inch  angles  riv- 
eted to  the  bottom  of  this  ring,  and  these,  rein- 
forced with  buttresses  about  4^  feet  high  at 
each  of  the  posts,  rest  directly  on  the  tops  of 
the  latter.  There  is  a  single  6x3%x%-inch 
angle  around  the  outside  of  the  top  of  the  low- 
est plates,  connecting  them  to  inside  cover 
plates. 

The  conical  bottom  is  simply  riveted  to  the 
lowest  ring  of  the  tank  proper  about  half  way 
up,  the  top  ring  of  the  cone  being  bent  to  a  5- 
foot  S^^-inch  radius  in  order  to  make  the  con- 
nection. The  cone  has  a  vertical  height  of  16 
feet,  and  is  made  in  five  rings,  the  upper  one 
5/16  of  an  inch  thick  and  the  others,  %  of  an 
inch.    All  the  joints  in  the  cone  are  double  rlv- 
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The  Water  Towek  at  <;ua.\u  Uapius,  Wis. 


j<-w;'-J 
Details  of  Columns  axd  Connections. 


a  moist,  not  wet,  concrete.  It  was  laid  in  6-inch 
layers,  and  each  foundation  was  completed  in 
one  continuous  operation.  In  the  upper  courses 
special  care  was  taken  to  secure  a  smooth 
surface,  and  to  accomplish  this,  a  3-inch  facing 
of  mortar  in  the  proportion  of  one  of  cement 
to  two  of  sand  was  put  in  place  together  with 
the  concrete.  The  anchor  bolts  for  the  tower 
posts  were  built  into  the  foundations  as  the 
concrete  was  laid. 

All   the  metal   work  in  the  tower,   with   the 


divided  into  four  panels  ranging  from  34  to  25 
feet  each.  At  the  bottom  the  posts  are  48  feet 
apart  center  to  center,  and  at  the  top  19  feet  9 
inches.  Access  to  the  tank  is  gained  by  a  ser- 
ies of  bars  l%x%  inch  in  section  riveted  at 
regular  intervals  to  one  of  the  columns. 

The  tank  itself  is  38  feet  3  inches  high  ex- 
clusive of  the  roof  and  the  conical  bottom,  and 
is  composed  of  eight  rings  of  14-inch  plates 
5  feet  wide,  except  the  two  bottom  rings,  in 
which  the  thickness  of  the  metal  varies  from 


eted.     An  iron  ladder  leads  up  the  outside  of 
the  tank  to  a  trap  door  in  the  roof. 

The  roof  consists  of  a  framework  of  steel 
covered  with  pine  sheeting  and  tin.  With  the 
exception  of  a  li/4-inch  vertical  tie  rod  In  the 
center,  and  the  rafters,  which  are  4x5%-inch 
channels,  the  framework  is  composed  almost 
entirely  of  3i4x3x%-lnch  angle  irons.  The 
steel  purlins  of  this  same  size  have  2.'c2-lnch 
pine  strips  bolted  to  them,  to  which  the  sheet- 
ing Is  nailed.    The  sheeting  is  of  %-inch  pine 
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boards,  cnt  segmentally  and  put  on  radially. 
▲  Blngle  thickness  of  building  paper  was  then 
tacked  over  these  boards  and  the  tin  roof  put 
on  with  soldered  horizontal  joints  and  double 
locked  radial  joints.  The  tin  was  painted  on 
the  under  side  l>efore  it  was  placed  on  the  roof. 
Surmounting  the  roof  is  a  copper  flnial,  con- 
nected to  the  steel  framework  by  three  connec- 
tions of  No.  2  copper  wire,  making  electrically 
perfect  connection.  The  height  of  the  top  of 
this  flnial  atrave  the  bases  of  the  columns  is  173 
feet  7  Inches.  A  galvanized  iron  cornice  fin- 
ished off  the  roof  at  the  bottom. 

The  inlet  pipe  is  12  inches  in  diameter,  and 
connected  to  the  bottom  of  the  tank  by  means 
of  a  flanged  expansion  joint  with  iron  body 
and  brass  sleeve.  The  cast  iron  base  elbow  of 
this  pipe  is  set  in  7  feet  of  earth  on  a  concrete 
footing  3  feet  square  and  18  inches  thick.  A 
frost  protection  is  built  around  the  inlet  pipe 
from  the  under  side  of  the  tank  to  the  surface 
of  the  ground,  and  supported  on  a  brick  foun- 
dation extending  to  the  concrete  footing. 

This  frost  protection  is  of  woodwork  as 
shown  in  the  accompanying  illustration,  square 
in    cross-section,    and    made    by    placing    four 


Corrosion  of  Steel  Frames  of  Buildings. 


Elevation  of  Towek. 

pieces  of  4x4-inch  lumber,  halved  diagonally, 
vertically  against  the  pipe,  and  securing  to 
these  alternate  layers  of  thin  boards  and  build- 
ing paper.  There  are  first  two  thicknesses  of 
boards  and  paper,  and  on  the  outside  a  double 
thickness  of  boards  with  paper  between. 
These  three  courses  are  separated  by  %-inch 
spaces  made  by  %x6-lnch  filling  strips  at  the 
comers,  and  the  vertical  air  spaces  on  each 
side  are  further  divided  by  %x6-lnch  fillers 
every  6  feet  vertically,  and  fitting  tightly 
against  the  comer  pieces.  All  the  corners  are 
flnisbed  with  i^xS-lnch  boards. 

Before  shipment  to  the  work,  all  the  steel- 
work of  the  tower  was  given  a  coat  of  boiled 
linseed  oil,  and  after  erection  It  was  painted 
with  two  coats  of  graphite  paint,  the  frost  pro- 
tection also  receiving  the  same  attention.  The 
t*nk,  however,  was  filled  and  tested  for  tight- 
ness before  the  final  coat  of  paint  was  applied. 
The  frost  protection  at  the  expansion  joint  and 
also  at  the  ground  was  left  open  till  after  the 
flnal  tests  were  made.  In  order  to  be  sure  that 
no  leaks  existed  at  those  points.  The  engineers 
In  charge  of  constmctlon  were  Messrs.  Txiwetli 
&  Wolff  of  St.  PanJ, 


In  the  issue  of  The  Engineering  Record  for 
September  20,  1902,  there  was  published  the 
results  of  an  investigation  by  M.  Breuillie  on 
"The  Durability  of  Steel  in  Concrete."  Further 
information  along  this  line  is  given  in  a  recent 
report  by  Prof.  Charles  h.  Norton,  Massachu- 
setts Institute  of  Technology,  who  is  in  charge 
of  the  laboratory  of  the  Insurance  Engineering 
Experiment  Station,  31  Milk  Street,  Boston, 
of  which  Mr.  Edward  Atkinson  is  director.  An 
abstract  of  the  report  is  given  below.  The  diffi- 
culty of  cleaning  the  steel  as  done  in  the  ex- 
perimental work  is  so  costly  on  the  scale  of 
practical  building  construction  as  to  be  pro- 
hibitive. It  is  true  that  structural  steel  is 
cleaned,  but  the  result  of  the  cleaning  satis- 
fies only  a  much  less  exacting  definition  of  the 
term,  clean,  than  that  used  in  a  laboratory. 
Protective  coatings  for  steel  are  legion,  and 
probably  some  of  them  would  be  effective  if  ap- 
plied to  the  steel;  but  it  has  been  the  writer's 
common  observation  that  the  coating  was  put, 
to  a  large  extent,  upon  rust,  scale  or  foreign 
substances  on  the  surface  of  the  steel  rather 
than  upon  the  metal.  The  trouble  is  further 
i'.'.creased   by  the  fact  that  if  the  steel   should 


to  many  questions  as  to  its  permanency.  The 
examination  of  buildings  ten  to  fifteen  years 
old,  when,  during  alterations,  the  steel  frame- 
work has  been  exposed  to  view,  reveals  all 
stages  and  conditions  of  disintegration  of  the 
steel.  So  great  has  been  the  corrosion,  even  in 
this  short  time,  in  some  cases,  that  a  note  of 
alarm  has  been  sounded  by  some  engineers  most 
familiar  with  the  subject.  The  use  of  steel 
beams  and  posts  is  of  so  recent  date  that  no 
very  exact  deduction  can  be  drawn  as  to  the 
time  required  for  a  very  serious  or  destructive 
loss  of  steel  through  corrosion;  but  surely, 
when  a  steel  plate  one-half  inch  in  thickness 
loses  more  than  one-eighth  inch  in  five  years, 
there  arises  a  question  as  to  the  ability  of  the 
structure  to  last  more  than  twenty-five  years. 
Some  of  the  factors  in  the  matter  of  corro- 
sion of  steel  we  know;  others  we  do  not  know, 
and  cannot  until  after  a  lapse  of  some  years. 
There  can  be  no  question  that  moisture  and 
carbon  dioxide  are  the  active  agents  in  causing 
much  of  the  rusting  of  steel.  To  what  extent 
the  two  are  relatively  responsible  and  in  what 
measure  they  need  renewal,  to  keep  up  the 
process,  is  uncertain.  It  has  been  held  that  the 
formation  of  a  coat  of  rust  upon  the  surface  of 
steel  was  the  beginning  of  a  progressive  action 
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be  perfectly  cleaned  it  would  hot  remain  cleaned 
long  enough  to  be  coated,  by  the  usual  com- 
mercial processes.  Absolutely  clean,  bright 
steel  will  flash  rust,  when  exposed  to  atmos- 
pheric moisture,  almost  as  rapidly  as  powder 
will  .flash  fire.  It  would  seem  then,  that  what 
the  practical  constructor  needs  to  know  is  not 
alone,  or  so  much,  what  happens  to  steel  when 
cleaned  and  coated  under  laboratory  conditions, 
hut  rather  what  befalls  the  steel  as  ordinarily 
manipulated  in  the  operations  at  mill  and  shop 
and  in  building  construction.  The  latter  line 
of  investigation,  it  is  understood,  the  director 
of  the  Insurance  Engineering  Experiment  Sta- 
tion hopes  to  undertake  in  the  near  future,  and, 
in  this  undertaking,  he  invites  engineers  and 
architects  to  co-operate. 

The  problem  of  steel  framing  for  a  textile 
factory,  bleachery  or  dyeworks,  paper  and  pulp 
mill,  and  the  protection  of  the  metal  from  both 
heat  and  moisture,  is  a  very  much  more  diffi- 
cult one  than  the  construction  of  a  department 
store  or  oflfice  building.  The  working  of  the 
fibers  of  cotton  and  wool  requires  a  constant 
humidity  at  a  rather  high  degree;  the  working 
of  pulp  and  paper  generate  great  volumes  of 
vapor  which  must  be  guarded  against. 

The  constantly  increasing  use  of  steel  as  a 
structural  material  in  modern  buildings  has  led 


whereby  the  rust,  or  iron  oxide,  acted  as  a  con- 
tinuous carrier  of  oxygen  to  the  steel  beneath. 
This  process  seems  to  require  only  moisture 
and  atmospheric  air  containing  carbon  dioxide 
to  start  it.  but  as  to  the  depth  of  penetration 
of  the  process,  no  assignable  maximum  in  any 
given  time  is  known.  It  is  extremely  probable 
that  in  a  comparatively  dry  place  the  process 
is  exceedingly  slow. 

There  can,  of  course,  be  no  question  as  to 
the  ease  of  access  to  the  steel,  in  many  cases, 
of  both  moisture  and  carbon  dioxide.  When 
steel  is  bedded  in  the  wall  of  the  building,  as 
is  almost  always  the  case,  the  changes  in  tem- 
perature from  time  to  time,  as  well  as  the 
more  or  less  constant  difference  in  temperature 
between  the  two  faces  of  the  wall,  tend  to 
cause  a  condensation  of  moisture  in  the  wall 
at  different  points.  Further,  the  necessary  car- 
bon dioxide  is  most  plentiful  in  the  large  cities, 
where  the  steel  frame  is  most  common.  When 
the  walls  of  the  building  are  of  brick  or  stone, 
moisture  and  carbon  dioxide  may  enter  at  the 
joints  and,  to  a  greater  or  less  extent,  through 
the  body  of  the  stone  or  brick.  Few  stones 
are,  however,  porous  to  such  an  extent  as  to 
allow  an  appreciable  penetration.  Terra-cotta 
tile  is  of  itself  porous,  and  the  existence  of  air 
passages  tends  to  increase  the  condensation  of 


Nov.  8,  1902. 


THE     ENGINEERING     RECORD. 


443 


moisture  and  its  absorption  by  the  terra-cotta 
and  possible  contact  with  the  steel.  Concrete, 
made  of  Portland  cement  with  sand  and  either 
cinders  or  stone,  would  seem  to  offer  more  pro- 
tection to  the  steel  than  any  of  the  materials 
just  mentioned;  yet,  we  hear  from  time  to  time 
of  the  loss,  by  corrosion,  of  steel  bedded  in  con- 
crete. 

It  has  been  held  by  several  engineers  that 
the  mere  alkaline  nature  of  Portland  cement 
was  a  sufficient  guarantee  of  its  protecting  steel 
from  rusting.  There  is,  of  course,  good  chemi- 
cal reasoning  for  this,  the  familiar  use  of 
strong  alkaline  solution  in  boilers  to  prevent 
the  formation  of  scale  being  based  upon  the 
same  principle.  This  would  seem  to  settle  the 
matter  once  and  for  all,  were  it  not  a  fact  that 
steel  bedded  in  concrete  has  corroded  very 
rapidly,  while  other  steel  in  a  different  con- 
crete of  the  same  kind  of  cement  stands  with- 
out change  for  ten  years  or  more.  An  e.xamina- 
tion  of  several  cases  where  expanded  metal  had 
been  embedded  in  concrete  showed  plainly  that 
wherever  the  steel  was  exposed  through  crack- 
ing rusting  began,  even  though  the  cracks  were 
very    fine.      It    would    seem    that   the   alkaline 


Steki.  Uustku  at  Voids   in  Conckkte. 

nature  of  the  cement  would  be  sufficient  to 
prevent  corrosive  action  occurring  within  a  few 
hundredths  of  an  inch  on  the  moist  surface  of 
the  steel,  but  such  is  not  always  the  case.  To 
study  the  matter  systematically,  two  brands  of 
American  Portland  cement  (Alpha  and  Lehigh) 
were  selected;  two  kinds  of  cinders,  one  from 
a  sugar  refinery,  the  other  from  Boston  and 
Albany  locomotives;  a  sharp,  clean  beach  sand; 
and  a  hard,  clean  broken  stone,  the  larger  part 
being  fragments  of  flint  and  trap  rock.  Con- 
cretes were  made  up  in  bricks  about  3x3x8 
inches,  with  the  steel  specimens  near  the  cen- 
ter. 

The  following  mixtures  were  tried  at  first: 
Neat  cement;  cement,  one  part,  to  three  of 
sand;  one  cement  to  five  broken  stone;  and 
one  cement  to  seven  cinders.  All  briquettes 
were  made  in  duplicate  with  both  cements. 
There  were  later  made  up  briquettes  of  one 
part  cement,  two  sand  and  five  cinders,  and  of 
one  cement,  two  sand  and  five  crushed  stone. 

It  was  hoped  to  vary  the  density,  the  porosity 
and  the  nature  of  the  contact  with  the  steel, 
as  well  as  the  chemical  composition  of  the  con- 
cretes.     The   cements    were    tested    chemically 


and  physically  and  found  good.  The  cinders, 
when  washed  down  with  a  hose  stream  and 
dried,  tested  distinctly  alkaline,  and  analysis 
revealed  very  small  amounts  of  sulphur.  The 
stone  and  sand  were  thoroughly  washed  and 
clean.  The  ingredients  were  mixed  dry  in 
every  case  and,  when  wet,  thoroughly  mixed 
and  tamped  until  wet  on  top. 

The  cleaning  of  the  steel  was  the  most 
troublesome  problem  met  with.  It  was  neces- 
sary to  scour  the  pieces,  then  pickle  in  hot 
dilute  sulphuric  acid,  and  finally  dip  into  hot 
milk  of  lime.  When  cold,  the  lime  was  re- 
moved with  a  wire  brush.  This  left  the  steel 
clean  and  bright,  ready  to  be  put  into  the  test 
bricks.  The  specimens  used  were  a  mild  steel 
rod  6  inches  long  and  y^  inch  in  diameter,  a 
piece  of  soft  sheet  steel  6x1x1/32  inches  and  a 
strip  of  expanded  metal  6x1  inches,  all  thres 
pieces  being  put  in  each  brick.  Since  time 
would  not  permit  of  exposing  these  specimens 
to  natural  conditions,  they  were  enclosed  in 
several  large  tin  boxes,  sealed  tightly,  and  sub- 
jected, one-quarter  of  them  to  an  atmosphere 
of  steam,  air  and  carbon  dioxide,  and  a  second 
quarter  to  air  and  steam,  a  third   to  air  and 
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carbon  dioxide,  and  a  fourth  stood  upon  the 
table  of  the  room,  with  no  special  care  as  to 
their  temperature  or  dryness.  Of  the  entire 
number,  about  one-half  were  set  in  water  for 
one  day,  the  rest  for  seven  days,  before  seal- 
ing up. 

At  the  end  of  three  weeks  the  briquettes 
were  carefully  cut  open  and  the  steel  examined 
and  compared  with  specimens  which  had  lain 
unprotected  in  each  of  the  tin  boxes.  The  neat 
cement  specimen  can  be  dismissed  without  dis- 
cussion, for  the  protection  was  perfect.  The 
steel  was  as  bright  as  when  put  in.  The  un- 
protected pieces  were  found  to  consist  of  rather 
more  rust  than  steel.  The  steel  was  wrapped 
about  pieces  of  uralite,  to  serve  as  a  means  of 
identifying  it  by  number,  the  stamped  numbers 
being  nearly  obliterated  by  the  rust.  Of  the 
remaining  specimens,  hardly  one  had  escaped 
serious  corrosion.  The  location  of  the  rust  spot 
was  invariably  coincident  with  either  a  void  in 
the  concrete  or  a  badly  rusted  cinder.  In  the 
more  porous  mixtures,  the  steel  was  spotted 
with  alternate  bright  and  badly  rusted  areas, 
earh  clearly  defined.  In  both  the  solid  and  the 
porous  cinder  concretes,  many  rust  spots  were 


found,  except  where  the  concrete  had  been 
mixed  very  wet,  in  which  case  the  watery  ce- 
ment had  coated  nearly  the  whole  of  the  steel, 
like  a  paint,  and  protected  it.  Some  briquettes 
made  later  of  finely  ground  cinders  and  cement, 
in  varying  proportions,  when  exposed  to  mois- 
ture and  carbonic  acid,  showed  how  effectually 
the  presence  of  cement  prevented  rusting,  even 
in  a  highly  porous  mass — one  cement  to  ten 
of  cinder,  provided  there  were  no  cracks  or 
crevices  or  distinct  voids. 

From  the  examination  of  these  several  hun- 
dred briquettes  there  have  been  drawn  several 
conclusions:  First:  Neat  Portland  cement, 
even  in  thin  layers,  is  an  effective  preventive 
of  rusting.  Second:  Concretes,  to  be  effective 
in  preventing  rust,  must  be  dense  and  without 
voids  or  cracks.  They  should  be  mixed  quite 
wet  where  applied  to  the  metal.  Third:  The 
<  crrosion  found  in  cinder  concrete  is  mainly 
due  to  the  iron  oxide,  or  rust,  in  the  cinders 
and  not  to  the  sulphur.  Fourth:  Cinder  con- 
crete, if  free  from  voids  and  well  rammed 
when  wet,  is  about  as  effective  as  stone  concrete 
in  protecting  steel.  Fifth:  It  is  of  the  utmost 
importance  that  the  steel  be  clean  when  bedded 
ia  concrete.  Scraping,  pickling,  a  sand  blast 
and  lime  should  be  used,  if  necessary,  to  have 
the  metal  clean  when  built  into  a  wall. 


The    Artesian    Water    Supply    of    Long    Eaton, 
England. 


Until  about  ten  years  ago  the  residents  of 
Long  Eaton,  England,  derived  their  water  sup- 
ply from  individual  wells,  and  as  the  population 
was  rapidly  increasing  (being  about  10,000  In 
1893),  and  no  sewerage  facilities  whatever 
were  afforded  until  after  the  wells  had  be- 
come badly  polluted,  some  other  source  of  sup- 
ply was  a  necessity.  In  the  fall  of  1888,  a 
company  was  formed  which,  without  consult- 
ing the  local  board,  proposed  to  secure  the  mo- 
nopoly of  the  water  supply  of  the  district  from 
wells  driven  in  the  vicinity.  Mr.  George  Hod- 
son,  M.  Inst.  C.  E.,  who  was  retained  by  the 
local  board  to  report  upon  this  scheme,  con- 
cluded after  investigation  that  the  proposed 
supply  would  be  both  insufficient  in  quantity 
and  undesirable  in  quality,  which  opinion  was 
concurred  in  later  by  other  prominent  engi- 
neers. The  company  ultimately  abandoned  all 
attempts  to  utilize  its  supply  so  far  as  Long 
Eaton  was  concerned.  Meanwhile  a  careful 
physical  and  geological  examination  was  made 
of  the  entire  available  district,  comprising 
about  120  square  miles.  The  progress  of  this 
investigation  and  a  description  of  the  works 
finally  built  were  presented  in  a  paper  read  by 
Mr.  Hodson  before  the  Incorporated  Associa- 
tion of  Municipal  and  County  Engineers  from 
which  the  following  notes  have  been  taken: 

All  possible  sources  of  supply  were  inves- 
tigated, and  as  soon  as  it  became  evident  that 
an  underground  supply  was  all  that  was  avail- 
able, the  question  as  to  where  the  wells  should 
be  located  became  a  vital  one,  specially  diffi- 
cult to  decide  on  account  of  the  geological  con- 
ditions encountered.  The  water  present  in  the 
gravel  underlying  the  immediate  neighborhood 
of  the  town,  in  addition  to  being  nearly  as 
badly  polluted  as  that  in  any  of  the  rivers  flow- 
ing through  the  section,  was  limited  in  quantity 
because  of  impervious  underground  ridges  that 
divided  the  gathering  ground  into  small  sec- 
tions. 

In  order  to  satisfy  some  members  of  the 
local  board  that  a  suitable  supply  could  not  be 
obtained  from  the  immediate  vicinity  of  the 
town,  a  well  was  sunk  to  a  depth  of  165  feet 
through  the  gravel  anil  the  underlying  marl. 
The  yield  of  water  obtained  at  this  depth  was 
insufficient  to  supply  the  pump  for  more  than 
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m  few  minutea  at  a  time  and  analysis  showed  it 
to  be  a  "nearly  saturated  solution  of  sulphate 
of  lime." 

Wells  sunk  in  the  vicinity  of  Weston,  about 
two  miles  from  the  place  finally  selected,  re- 
vealed various  geological  errors  in  the  ord- 
aaace  map  of  that  district,  but  no  satisfactory 
•apply  of  water.  Careful  examination  led  to 
the  belief  that  all  the  conditions  for  an  arte- 
sian supply  were  present  further  west,  and 
borings  were  made  at  the  Stanton  Bam  site 
near  the  town  of  Melbourne.  Here  a  layer  of 
Impervious  sandstone  was  found  to  extend  to 
a  depth  of  60  feet,  and  then  to  a  depth  of  190 
feet  the  boring  passed  through  shales  and 
clays.  At  this  depth  the  water  began  to  over- 
flow freely  at  the  surface,  and  at  220  feet,  after 
pa<wt"g  through  a  layer  of  bard  sandstone,  a 
fissure  was  struck  which  sent  up  the  water 
with  such  force  that  the  2%-lnch  hole  yielded 
150,000  imperial  gallons  per  day,  and  frag- 
ments of  rock  were  thrown  up  into  the  air. 
When  the  pipes  were  carried  up  from  the  cas- 
ing tubes  the  water  rose  35  feet  above  the  sur- 
face of  the  ground,  and  might  have  risen  higher 
»uid  it  been  worth  while  to  make  a  water-tight 
joint  Analyses  of  the  water  both  from  the 
upper  and  lower  rock  proved  it  to  be  of  very 
satisfactory  quality,  the  deep  water  being 
subtly  the  harder. 

The  site  of  the  well  possesses  all  the  fea- 
tures essential  to  the  success  of  a  water  works 
system.  It  commands  an  ample  collecting 
area,  free  from  any  danger  of  pollution  so  far 
•8  could  be  foreseen.  It  is  in  the  direct  dip  of 
•.the  strata  and  cannot  be  very  well  interfered 
with  by  rival  works.  It  is  close  to  a  good  pub- 
lic road,  and  within  reach  both  of  a  railroad 
and  a  canal  for  the  conveyance  of  coal.  More- 
over, it  possesses  the  advantage  that  the  near- 
est road  for  the  pumping  main  passes  close  to 
the  town  of  Melbourne  and  through  the  town 
of  Castle  Donington,  where,  within  300  yards 
of  the  direct  route  of  the  pipes,  there  is  a  suit- 
able site  for  a  reservoir  312  feet  above  the 
market  place  in  Long  Eaton. 

The  contract  for  building  the  works,  al- 
though let  to  one  firm,  Messrs.  Price  &  Shard- 
low,  Nottingham,  was  divided  into  two  parts, 
one  for  sinking  and  proving  the  yield  of  the 
well  and  the  other  for  providing  and  laying  all 
the  mains,  hydrants,  etc.,  building  the  reser- 
voir and  pumping  station,  and  providing  and 
setting  the  machinery. 

The  main  well,  11  feet  in  diameter,  was  be- 
gun a  few  yards  distant  from  the  overflowing 
test  well.  It  was  carried  down  70  feet,  so  as 
to  pass  through  the  upper  rock  and  10  feet 
into  the  shale  beneath.  This  last  10  feet  was 
lined  with  18  inches  of  brickwork  and  had  a 
brick  floor.  Two  main  headings  with  numer- 
ous branches  were  driven  from  the  well,  com- 
mencing at  the  level  of  the  base  of  the  hard 
rock. 

The  contractor  provided  a  temporary  pump- 
ing plant  capable  of  handling  60,000  Imperial 
gallons  per  hour.  It  consisted  of  three  Cornish 
boilers,  supplying  steam  to  a  pair  of  No.  10 
"aqua-thruster"  pumps,  together  capable  of 
pumping  the  required  quantity.  These  pumps 
were  slung  from  the  square  framing  of  the 
well  in  such  a  manner  as  to  be  easily  raised  or 
lowered,  or  withdrawn  altogether  whenever 
necessary.  The  winding  engine  was  supplied 
with  steam  from  the  same  boilers,  and  a  Root 
blower  was  provided  for  ventilating  the  head 
Ings.  being  worked  by  an  engine  attached  to  a 
portable  mortar  mill.  The  boilers  were  set  In 
brickwork,  the  bricks  being  subsequently  used 
In  the  foundations  for  the  permanent  machin- 
ery. 

The  water  pumped  was  measured  by  means 
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of  a  weir  and  an  automatic  recording  device. 
The  quantity  steadily  Increased  with  the  prog- 
ress of  the  headings,  ultimately  reaching  880,- 
000  imperial  gallons  per  day  including  the  deep 
supply.  The  Root  blower  used  for  ventilation 
proved  effective  until  the  headings  had  been 
driven  about  100  yards  in  each  direction.  After 
this  distance  had  been  reached  considerable 
hindrance  was  caused  by  the  delay  in  remov- 
ing the  fumes  created  in  the  blasting  opera- 
tions, and  to  facilitate  the  work  the  contractors 
found  it  to  their  interest  to  put  down  6-inch 
borings  from  the  surface  to  aid  the  blower. 
Each  of  these  holes,  owing  to  the  heat  from 
the  steam  used  by  the  pumps  in  the  well,  be- 
came down-cast  shafts,  and  not  only  rapidly 
cleared  away  the  dynamite  fumes,  but  also 
kept  the  headings  cool  and  pleasant  to  work  in. 
After  the  completion  of  the  well  these  ven- 
tilation holes  were  made  secure  at  the  bottom 
by  oak  plugs  and  filled  with  Portland  cement 
grout. 

The  headings  were  about  6  feet  high  and  5V4 
feet  wide,  this  being  found  the  most  convenient 
size  for  two  men  to  work  comfortably  at  a 
face.  They  were  given  a  gradient  of  1  in  500, 
and  as  the  work  advanced,  portions  were  wid- 
ened out  at  intervals  to  serve  as  turn-outs  for 
the  cars.  It  was  found  necessary  to  extend 
the  headings  to  a  total  length  of  2,250  feet, 
much  further  than  was  expected,  on  account 
of  the  fissures  in  the  rock  being  filled  with 
finely  divided  clay,  which  considerably  hin- 
dered the  circulation  of  the  underground  water. 
This  condition,  which  it  was  impossible  to 
have  foreseen,  illustrates  some  of  the  uncer- 
tainties of  an  underground  supply.  However, 
it  is  considered  probable  that  in  a  case  like 
this  the  yield  will  increase  rather  than  de- 
crease with  age  due  to  the  clay  being  washed 
out  of  the  fissures  to  some  extent. 

The  time  occupied  in  driving  the  headings 
was  38  weeks  and  the  average  rate  of  progress 
varied  from  30.16  to  16.3  feet,  the  mean  being 
26.93  feet  per  face  per  week.  There  were  al- 
ways two  faces  being  driven  at  the  same  time, 
and  three  faces  for  a  short  period.  Most  of 
the  holes  were  drilled  with  ordinary  hand 
drills,  but  In  the  softer  rock  ratchet  drlllllig 
machines  were  used.  Gelignite  was  almost  the 
only  explosive  used  until  the  last  few  weeks, 
when  it  was  replaced  entirely  by  the  more  ex- 
pensive gelatine  dynamite,  which  is  much  more 
powerful  in  its  action  and  gave  better  results, 
especially  in  the  tougher  rock.  Generally  three 
holes  were  put  in  a  face  and  fired  simultan- 
eously. 

During  the  time  the  headings  were  in  prog- 
ress, the  original  well  was  widened  out  to  10 
Inches  diameter  and  was  cased  with  steel  tubes 
perforated  where  they  passed  through  water- 
bearing beds.  This  well  yielded  281,000  gal- 
lons of  water,  and  a  second,  also  10  inches  in 
diameter,  was  carried  down  to  the  bottom  roclv 
about  150  feet  away.  The  well  sinking  proved 
that  a  fault  of  10  feet  throw  existed  between 
the  original  boring  and  the  main  well,  and  it 
was  found  that  although  the  second  boring 
yielded  135,000  gallons  per  day  from  the  middle 
rock,  that  the  source  from  the  bottom  rock  was 
completely  cut  oft  and  not  a  drop  of  water 
could  be  obtained  from  it. 

The  water  from  the  deep  wells  is  slightly 
harder  than  that  from  the, headings  and  as  the 
total  quantity  was  much  in  excess  of  the  de- 
mand, it  was  decided  to  reserve  this  supply  for 
emergencies.  A  special  valve  was  therefore 
provided,  by  which  it  could  be  regulated  from 
the  surface.  The  cast-iron  base  plate  for  this 
valve  Is  3  feet  in  diameter  and  Is  securely 
bolted  to  the  rook  at  the  level  of  the  headings, 
the  joint  being  made  watertight  by  a  sheet  of 
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gutta-percha.  A  guide  tube  is  carried  down 
from  the  surface  to  the  headings,  of  sufflcient 
diameter  to  allow  the  valve  to  be  entirely  with- 
drawn. The  long  valve  rod  is  worked  by  a 
screw  passing  through  the  pedestal  at  the  sur- 
face, having  an  Indicator  attached  which  shows 
the  position  of  the  valve.  The  valve  proper  is 
coned  at  the  top  and  bottom,  and  constructed 
so  that  it  descends  freely  upon  its  seat,  being 
bushed  with  gunmetal  on  both  faces  and 
ground  watertight. 

Among  the  residents  of  Melbourne  it  was 
freely  alleged  that  the  supply  met  with  was 
being  drawn  from  the  River  Trent,  instead  of 
being  water  absorbed  upon  the  higher  ground, 
and  to  dispel  this  belief  one  of  the  ventilating 
holes  was  left  open  after  the  completion  of 
the  headings  and  before  the  permanent  pumps 
were  started.  Although  the  deep  well  valves 
were  kept  closed,  the  water  gradually  rose  until 
it  overflowed  from  the  hole  and  passed  away 
into  the  Trent  at  a  point  12  feet  below  its  point 
of  issue. 

The  machinery  at  the  pumping  station  con- 
sists of  four  deep  well  pumps  14%  inches  in 
diameter  and  four  surface  pumps,  driven  by 
spur  gearing  from  two  compound  tandem  sur- 
face condensing  engines  with  lli^-inch  high 
pressure  cylinders,  20-inch  low  pressure  cylin- 
ders and  32-inch  stroke.  The  engines  are  sup- 
plied with  steam  by  two  Lancashire  boilers  G 
feet  3  inches  in  diameter  and  20  feet  long,  with 
a  working  pressure  of  105  pounds  per  square 
inch.  When  working  together  at  normal  speed 
the  load  is  equivalent  to  120  pump  horse-power. 
The  well  pumps  deliver  the  water  through  the 
surface  condensers  into  tanks  outside  the  en- 
gine house,  from  which  it  is  drawn  by  the  four 
10-inch  horizontal  double  acting  pumps  which 
force  it  to  the  reservoir.  Each  pair  of  well 
pumps  and  horizontal  pumps  is  connected  to 
the  same  crank  in  such  a  manner  that  the  well 
pumps  are  doing  their  maximum  duty  while 
the  force  pumps  are  at  the  minimum,  which 
arrangement  results  in  very  smooth  running. 
The  machinery  is  in  duplicate  in  every  part, 
and  can  be  worked  independently.  Its  contract 
capacity  was  56,000  imperial  gallons  per  hour, 
but  it  is  stated  that  it  will  easily  pump  60,000 
gallons. 


Municipal  Ice-Making  is  leading  to  legal  com- 
plications in  Wolverhampton,  England,  ac- 
cording to  "The. Surveyor."  It  seems  that  a 
local  ice  merchant  and  the  corporation,  which 
conducts  a  cold  storage  and  ice  factory,  are 
competing  in  their  retail  prices  of  ice  to  the 
public,  and  that  the  corporation  has  under- 
cut the  dealer's  quotation  for  ice.  The  mer- 
chant has  now  appealed  to  the  Local  Gov- 
ernment Board  as  to  the  legality  of  the  corpor- 
ation manufacturing  ice  for  sale  to  the  general 
public. 


The  Reconstruction  of  an  Arched  Culvert  in 
Grand  Rapids,  Mich.,  is  described  substantially 
as  follows  in  the  1901-2  report  of  City  Engineer 
L.  W.  Anderson:  The  old  culvert  consisted  of 
a  semi-circular  stone  arch,  10-foot  span,  with 
an  invert  of  3-inch  planking.  The  length  of  the 
arch  was  65  feet,  and  it  consisted  of  simply  a 
12-inch  ring  without  backing.  It  had  entirely 
broken  away  at  one  end  and  the  planks  were 
supported  at  the  ends  only,  the  ordinary  flow 
of  the  stream  passing  under  them.  Concrete 
abutments  were  constructed  under  the  arch 
down  to  rock,  the  planking  being  cut  away  a 
section  at  a  time;  the  arch  was  backed  up  with 
concrete  and  the  top  plastered  with  Portland 
cement  mortar;  a  4-inch  brick  arch  was  built 
inside  of  the  old  arch  to  protect  it  from  further 
disintegration. 


Nov.  8,  1902. 
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Power   and   Ventilation   in   the  Bush   Temple   of 
Music,  Chicago. 


The  heirs  of  the  late  WiUiam  H.  Bush,  one  of 
the  pioneers  of  Chicago,  have  recently  erected 
a  large  building  of  beautiful  design  on  the  cor- 
ner of  North  Clark  Street  and  Chicago  Avenue, 
known  as  the  Bush  Temple  of  Music.     The  ar- 


nral  engines  and  the  heating  system  when  neces- 
sary. The  electricity  for  power  and  lighting 
purposes  is  supplied  by  two  60-kilowatt,  125- 
volt,  direct-current,  compound-wound  genera- 
tors of  the  Northern  type,  direct-connected  to 
two  12xl3-inch  simple  engines,  made  by  the 
Ball  Engine  Company,  of  Erie,  Pa.  Of  the 
other  engines,  two  are  for  driving  ventilating 
fans  and  one  for  compressing  air.  One  of  the 
uses  to  which  the  compressed  air  is  put  is  to 
operate  air-brake  models  for  a  60-car  freight 
train  and  a  5-car  passenger  train  in  the  Cor- 
respondence School.  All  other  machinery  is 
motor  driven;  two  motors,  of  the  Northern 
type,  run  two  Yeomans  bilge  pumps  of  a  ca- 
pacity of  400  gallons  a  minute  and  a  16-horse- 
power  Holtzer-Cabot  motor  is  belted  to  a  Kroe- 
schell  ice  machine,  operated  on  the  carbonic 
anhydride  system  and  having  a  capacity  of  6 
tons  of  ice  a  day.     This  ice  machine,  besides 


torium  is  pumped  by  a  5-hor&e-power  motor- 
driven  fan  and  the  keyboard  controls  the  pipes 
electrically,  the  current  being  supplied  by  a 
two-cell  storage  battery. 

There  are  two  separate  ventilating  systems, 
one  for  the  auditorium  and  one  for  the  restau- 
rant in  the  basement,  each  with  its  own  plenum 
fan.  The  latter,  as  indicated  In  the  basement 
plan,  is  a  combination  plenum  and  exhaust 
system,  as  the  fresh  air  is  forced  into  the  room 
by  a  blast  fan,  which  takes  its  air  through 
tempering  coils,  and  the  vitiated  air  is  removed 
by  an  exhaust  fan  at  the  base  of  a  discharge 
shaft.  The  basement  ventilation  is  equipped 
with  an  unusually  large  number  of  registers; 
there  are  70  for  delivering  air,  placed  7  feet 
above  the  floor  level,  and  37  for  discharging  It, 
placed  8  inches  above  the  floor.  The  latter  have 
an  opening  of  6x28  inches  each  and  the  ve- 
locity through  them  is  about  280  feet  per  min- 
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Bisu  Temple  of  Music,  Chicago. 

chitecture  is  of  the  French  Renaissance  style 
with  a  French  Gothic  roof  crowning  the  main 
pavilion.  A  view  of  the  exterior  is  shown  in  an 
accompanying  reproduction  of  the  architect's 
perspective.  The  main  feature  of  the  building 
is  its  large,  centrally  located  auditorium,  rising 
through  the  second,  third  and  fourth  stories, 
around  which  are  located  various  studios  and 
offices.  Most  of  the  main  floor  and  a  part  of 
the  second  are  occupied  by  offices  and  sales- 
rooms. The  office  portion  of  the  fourth  floor  is 
given  up  entirely  to  the  Railway  Department 
of  the  Chicago  Branch  of  the  International 
Correspondence  Schools  and  the  basement  con- 
tains a  restaurant  and  barber  shop.  Above  the 
auditorium  are  three  smaller  recital  halls  with 
adjoining  parlors  and  retiring  rooms. 
The   mechanical   plant,   located  at  the   west 
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end  of  the  basement,  is  very  complete  for  a 
building  of  this  size  and  is  compactly  and  con- 
veniently arranged  as  shown  in  the  accompany- 
ing basement  plan.  The  steam  is  generated  by 
three  Scotch  marine  boilers,  78  inches  in  diam- 
eter and  14  feet  long  having  a  rated  capacity 
of  80  horse-power  pach.     These  supply  the  sev- 


supplying  ice  for  the  caf6  in  the  basement,  is 
also  used  to  cool  the  distilled  drinking  water, 
which  is  pumped  to  all  parts  of  the  building. 
Three  electric  elevators  of  the  Eaton  &  Prince 
make  are  installed,  each  operated  by  20-horse- 
Ijower  motors.  Two  of  these  are  for  passengers 
and  one  is  for  freight.     An  organ  iij  the  audl- 


ute.  This  allows  a  change  of  air  in  the  room 
once  in  every  eight  minutes.  In  all  other  re- 
spects it  is  the  same  in  principle  as  the  larger 
sjstem  for  the  auditorium  ventilation. 

The  ventilating  and  heating  of  the  auditorium 
is,  perhaps,  the  most  interesting  feature  of  the 
equipment.  The  heating  and  ventilating  are 
combined  by  the  use  of  the  indirect  system 
whereby  warm  fresh  air  is  supplied  to  replace 
the  foul  air.  The  downward  method  of  dis- 
l.ibution  in  the  hall  is  adopted.  The  objecti,... 
frequently  made  against  the  downward  system, 
on  the  ground  that  it  is  less  effective  than  the 
upward  system  in  keeping  the  air  pure  for  the 
same  volume  replaced  in  a  given  time,  was  met 
by  using  a  large  amount  of  air  and  the  design- 
ers say  that  the  system  has  improved,  instead 
of  detracting  from,  the  acoustic  properties  of 
the  hall.  For  the  sake  of  the  acoustics  of  the 
hall,  all  draperies,  upholsteries,  and  other  non- 
resilient  materials  were  avoided  where  possible, 
but  incidentally,  the  assistance  they  would  ren- 
der by  virtue  of  their  properties  of  retaining 
warmth  and  excluding  cold  were  lost.  The 
air  thus  encounters  hard  surfaces  almost  en- 
tirely and  this  with  many  places  of  admitting 
cold  air.  such  as  several  foyers  and  the  prox- 
imity of  an  open-air  balcony  or  promenade, 
made  the  problem  of  efficient  heating  somewhat 
difficult. 

The  fan  and  heating  coils  are  located  In  the 
basement  and  the  fresh  air  is  drawn  in  through 
a  horizontal  underground  tunnel  which  con- 
nects with  a  steel  shaft  dropping  vertically  on 
the  outside  of  the  building  from  a  point  above 
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the  roof.  The  Ian  Is  an  8-foot  double  discharge 
Buffalo  Forge  Company's  steel  plate  fan.  having 
a  blast  wheel  85  inches  in  diameter  and  driven 
by  a  vertical  engine,  of  the  same  firm's  make, 
direct-connected  to  the  Jan  shaft.  The  air  is 
taken  through  the  usual  heater  coils  of  stag- 
gered pipes  consisting  of  six  two-row  sections. 
Bach  section  has  its  own  steam  and  drip  con- 
nections to  cut  out  one  or  more  sections  in 
moderate  weather  and.  of  course,  preventing 
an  entire  shut-down  should  one  become  dis- 
abled. The  coils  contain  5,000  feet  of  1-lnoh 
pipe,  equivalent  to  1,670  square  feet  of  surface, 
and  are  encased  in  an  extra  heavy  steel  plate 
bousing,  to  give  an  absolutely  tight  connection 
from  fan  inlet  to  the  outdoor  air  supply.  The 
housing  has  doors  which  render  the  coils  access- 
ible for  repairs  or  inspection.  Below  the  coils 
there  is  a  by-pass  controlled  by  a  damper,  which 
may  be  opened  wide  in  summer  time  to  avoid 
retarding  the  air  by  the  pipes  in  the  colls  when 
the  latter  are  not  in  use.  or  may  be  partly  opened 
in  winter  to  regtilate  the  temperature  by  a 
mixture.  This  temperature  is  usually  main- 
Uined  at  from  130  degrees  to  170  degrees  as 
circumstances  require. 
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ium.  The  foul  air  is  removed  through  registers 
in  the  private  boxes,  under  the  seats  of  the 
balcony,  in  the  reaj-  of  the  gallery  and  the  rear 
and  sides  of  the  main  floor,  and  finally  passes 
out  through  the  roof  by  means  of  tile  and  gal- 
vanised iron  stacks  with  siphon  ventilators  at 
their  tops.  The  current  through  these  stacks 
is  dependent,  largely,  on  the  pressure  of  the 
fresh  air  driven  Into  the  auditorium  by  the  fan, 
augmented  by  the  chimney  action  of  the  flues. 
The  accompanying  transverse  section  of  the 
building  indicates  the  method  of  circulating  the 
air  through  the  theatre. 

The  architectural  plans  for  the  building  were 
drawn  up  by  Mr.  J.  E.  0.  Pridmore,  of  Chiiago, 
and  his  chief  draftsman,  Mr.  E.  Charles  Hsm- 
mings.  The  main  body  of  the  building  is  con- 
structed of  the  Chicago  Hydraulic  Company's 
grey  pressed  brick  and  the  decorative  work  was 
furnished  by  the  Northwestern  Terra  Gotta 
Company.  Messrs.  Charlss  G.  Armstrong  <S-  Com- 
pany, of  Chicago,  were  the  consulting  eiiginsers 
for  the  mechanical  and  electrical  work. 
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Cast-iron  Piles  have  been  used  on  two  high- 
way and  electric  railway  bridges  30  feet  v.ide 
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At  its  maximum  speed,  the  fan  is  depended 
on  to  discharge  from  30,000  to  35,000  cubic  feet 
of  air  per  minute,  which  is  sufficient  to  change 
the  air  in  the  auditorium  once  in  every  five 
minutes  if  desired,  though  once  in  twelve  min- 
utes la  calculated  to  be  often  enough.  The  seat- 
ing capacity  being  1,000,  this  makes  a  provision 
of  about  30  cubic  feet  per  minute  per  person. 
From  the  fan  the  air  is  forced  through  galvan- 
ised flues  to  the  horizontal  loops  over  the  au- 
ditorium celling,  from  which  it  is  discharged 
through  ornamental  perforations  in  the  ceiling. 
and  to  the  two  registers  about  midway  up  at 
either  side  of  the  proecenium.  These  registers 
are  set  at  an  angle  with  the  stage  wall  sj 
as  to  discharge  the  air  away  from  the  stag  \ 
The  form  of  the  ceiling  loops  Is  Indicated  Ir,- 
dotted  lines  on  the  plan  of  the  theatre.  It  will 
be  seen  that  there  is  a  circular  loop  within  a 
larger  elllpltlcal  loop.  These  are  fed  from  two 
riaera,  one  at  each  end,  by  short,  flat,  flaring 
ronnectlons. 

All  bends  in  connections  and  distributing 
dncta  are  made  with  a  large  radius  to  permit 
an  easy  flow  of  air,  and  the  branch  pipes  to 
the  various  flues  have  dampers  to  equalize  the 
dlBtrlbntion  of  air  in  all  parts  of  the  auditor- 


over  the  Weweanlit  River  between  Marion  and 
Wareham,  Mass.  The  teredo  destroys  oak  pil- 
ing within  five  years  at  this  place,  so  grey-iron 
piles  of  a  cruciform  section  were  adopted.  They 
are  10  inches  in  diameter,  weigh  BO  pounds  per 
loot,  and  have  1-inch  webs.  One  bridge  is  82% 
feet  long,  with  four  bents  of  four  piles  each, 
and  the  other  Is  108  feet  long,  with  five  bents. 
Each  pile  has  a  lower  section  30  to  34  feet  long 
and  a  C-foot  upper  section;  the  two  are  con- 
nected by  a  cast-iron  sleeve  in  which  the  parts 
are  held  firmly  by  lead  poured  in  while  molten. 
On  top  of  the  pile  there  is  a  hollow  cap  adjust- 
able vertically  about  2  inches  and  held  by  lead. 
Mr.  C.  H.  Howes,  resident  engineer  of  the  Mas- 
sachusetts Highway  Commission,  who  had 
charge  of  the  work,  states  that  great  care  was 
used  in  driving  the  piles  to  keep  them  perpen- 
dicular and  in  place,  as  well  as  to  bring  them 
to  a  fairly  true  grade.  Blocks  of  3-inch  white 
oak  about  15  inches  square  were  used  as  a 
cushion  between  the  pile  top  and  the  hammer, 
the  number  of  blocks  ranging  between  two  and 
sixteen.  Better  results  were  obtained  with  a 
2.200-pound  hammer  falling  12  to  15  feet  than 
with  a  longer  fall.  The  bridge  was  built  by  the 
nerltn  Construction  Company. 


The  new  works  of  the  B.  F.  Sturtevant  Com- 
pany, now  nearing  completion,  at  Hyde  Park, 
."iass.,  present  an  excellent  opportunity  to  study 
the  factors  that  control  in  the  location  and  de- 
sign of  the  modern  manufacturing  plant.  The 
present  plant  at  Jamaica  Plain,  Mass.,  is  lim- 
ited in  its  oi)portunity  for  growth,  and  the  fire 
which  occurred  last  year  forced  an  immediate 
solution  of  the  question  of  removal.  Aside  from 
the  general  character  of  the  lot  itself,  the  prin- 
cipal factors  considered  in  reaching  a  decision 
were  proximity  to  raw  materials,  and  to  an 
abundance  of  skilled  labor,  adequate  shipping 
facilities,  ample  water  supply,  and  space  lor 
ready  disposal  of  waste  material.  The  best 
combination  of  advantages  was  presented  by  a 
lot  of  nearly  20  acres  of  land  in  the  town  of 
Hyde  Park,  Mass.,  6  miles  from  the  old  plant. 
The  lot  selected  has  a  frontage  of  about  1,300 
feet  upon  the  freight  yard  of  the  New  York, 
New  Haven  &  Hartford  Railroad,  at  Readville 
Station,  the  distributing  point  for  all  freight 
passing  over  either  the  Midland  or  Providence 
divisions  of  that  road.  One  side  of  the  lot  is 
bounded  by  Mother  Brook  and  the  adjacent 
shore  is  at  a  level  of  nearly  10  feet  below  that 
of  the  yard  and  buildings,  thus  providing  sutli- 
cient  space  for  dumping  waste  material  for 
years  to  come. 

As  regards  the  buildings  the  individual  and 
aggregate  areas  were  determined  on  the  basis 
of  recommendations  made  by  the  heads  of  de- 
partments, and  the  plans  started  with  the  idea 
of  providing  a  total  floor  space  slightly  more 
than  double  that  of  the  present  plant.  The  lay 
of  the  land  and  its  available  area  being  some- 
what against  a  group  of  one-story  buildings,  and 
a  simple  calculation  showing  that  the  actual 
cost  of  the  power  expended  in  a  single  year  for 
lifting  the  entire  produce  of  the  works  through 
a  distance  of  20  feet  figured  only  a  little  over 
one  dollai",  determined  the  company  upon  the 
building  of  multi-storied  buildings.  It  is  be- 
lieved that  the  fixed  charges  on  elevating  ma- 
chinery will  be  more  than  offset  by  a  re- 
duction in  the  horizontal  distances  otherwise 
necessary  to  be  traversed. 

One  arrangement  of  the  buildings  studied  pro- 
vided for  a  group  of  buildings  parallel  to  the 
railroad  tracks  with  accommodation  for  switch 
tracks  between  the  buildings,  and  for  their  en- 
trance at  the  ends  of  the  building  with  an  op- 
portunity for  growth  by  extension  in  length, 
and  this  plan  was  adopted.  The  accompanying 
small  plan  shows  by  the  shaded  portions  the 
opportunity  for  increase  of  size  in  each  of  the 
buildings. 

The  type  of  building  finally  selected  con- 
sists of  steel  interior  columns  and  main  steol 
girders,  with  heavy  brick  walls,  wood  timbered' 
floor  and  plank  roofs.  In  the  case  of  the  one- 
story  foundry,  the  roof  is  supported  by  steel 
trusses;  in  the  other  buildings  open  timbering 
with  wooden  columns  in  the  upper  flooi^  is  em- 
ployed. The  main  floor  in  the  machine  shop  is 
of  tar  concrete  with  spruce  and  maple  flooring. 
The  upper  floors  are  carried  upon  wooden 
beams  spanning  the  spaces  between  the  steel 
girders,  which  follow  a  unit  system  of  20  feet 
on  centers  through  the  building.  All  roofs  are 
of  3-inch  plank  with  tar  and  gravel  top. 

The  question  of  power  was  early  decided  to 
the  extent  that  the  entire  plant  would  be  elec- 
trically driven  from  a  central  power  house;  that 
the  engines  would  run  condensing;  that  the  ' 
exhaust  steam  derived  from  engines  under  test, 
which  is  considerable,  would  be  utilized  for 
heating  with  a  supplementary  amount  of  live 
steam  admitted  at  reduced  pressure  as  might  be 
required.  The  power  house  was  placed  sufB- 
ciently   far  from   the  ends  of  the  buildings  to 
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permit  sufficient  extension  of  each,  and  near 
enough  to  the  water  supply  to  reduce  to  a 
minimum  the  expense  of  conveying  and  conden- 
sing other  water. 

The  accompanying  plan  of  the  buildings  will 
indicate  the  consideration  given  to  the  transfer 
of  materials  throughout  the  plant.  The  pattern 
building  provides  at  one  end  a  two-story  por- 
tion 80  feet  square  for  carpenters  and  flask 
makers  on  the  first  floor,  and  for  pattern  mak- 
ers on  the  second  floor.  The  rest  of  the  build- 
ing, which  is  devoted  to  pattern  storage,  is  pro- 
vided with  intermediate  floors  making  four  in 
all  separated  from  the  other  portion  of  the 
building  by  double  fire  walls  and  automatic  fire 
closing  doors.  The  close  proximity  of  this 
building  to  the  foundry  facilitates  rapid  inter- 
course. 

The  foundry,  170x350  feet,  is  to  be  equipped 
with  narrow-gauge  railways  bedded  in  concrete 
making  runways  between  the  moulding  floors. 
Two  craneways  run  lengthwise  through  the 
building  the  greater  part  of  its  length,  and  the 
tracks  extend  beneath  the  crosswise  traveling 
crane  in  the  cleaning  room  at  the  end  of  the 
building.  The  brass  foundry  is  located  in  one 
corner,  a  wash  room  in  the  adjacent  corner,  a 
core  room  between  the  two;  the  latter  has  ample 
opportunity  for  growth  towards  the  center  of 
the  building,  while  the  foundry  itself  can  be 
extended  to  practically  double  its  length.     Stor- 


fans,  heaters,  etc.,  is  80  feet  in  width,  of  the 
same  length  as  the  machine  shop,  is  three 
stories  in  height,  of  typical  mill  construction, 
provided  with  all  conveniences  for  handling  ma- 
terial and  arranged  so  that  shipment  can  Ije 
made  from  numerous  points  along  one  side, 
while  supplies  are  brought  in  from  the  court 
between  it  and  the  machine  shop. 

The  smith  shop,  40x80  feet,  serves  both  build- 
ings with  equal  facility,  while  the  wash  house 
and  locker  rooms  measuring  40x100  feet,  and 
three  stories  in  height,  is  located  as  to  reduce 
to  a  minimum  the  distance  to  be  traversed  by 
the  individual  workmen.  The  third  floor  will 
be  used  as  a  lunch  room. 

The  standard  first-floor  height  in  the  main 
building  is  17  feet,  that  of  the  second  and  third 
stories  is  15  feet.  The  windows  are  large  an1 
numerous. 

The  office  building  will  contain  the  corrc 
spondence,  designing  and  drafting  offices,  the 
superintendent's  quarteis.  and  the  cost  depart- 
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age  for  supplies  is  provided  upon  one  side  ad- 
jacent to  the  railroad  switch.  From  the  bins 
thus  provided,  the  iron  and  fuel  charges  will  be 
carried  directly  to  the  charging  floor. 

From  the  foundry  the  castings  will  pass  to 
the  rear  of  either  the  machine  shop  or  the  fan 
shop.  The  former  is  of  the  gallery  type,  500 
feet  long,  with  wings  40  feet  wide,  and  center 
lunway  of  the  same  width  for  crane  of  20  tons 
capacity.  The  lighting  will  be  principally  by  a 
series  of  saw-toothed  skylights  running  cross- 
wise of  the  roof  with  glass  facing  due  north. 
The  crane  will  serve  the  entire  floor  and  trans- 
port heavy  castings  from  the  machine  tools  to 
the  erecting  floor,  where  the  completed  engine 
or  generator  may  be  lifted  upon  a  transfer  car 
passing  through  the  testing  building.  There  it 
will  be  picked  up  by  another  20-ton  crane,  which 
will  drop  it  upon  the  testing  plate  and  subse- 
quently farry  it  forward  to  the  steam  railway 
track,  which  passes  through  the  end  of  the 
building  and  provides  space  for  the  loading  of 
two  cars  at  one  time.  The  upper  floor  of  this 
l>uilding  together  with  portions  of  the  adjoining 
buildings  is  devoted  to  the  electrical  department 
and  provided  with  individual  small  traveling 
cranes. 

The  building  devoted  to  the  manufacture  of 


ment,  the  advertising  bureau  and  a  printing 
office,  which  will  be  located  in  the  basement. 
It  will  be  three  stories  in  height  with  a  flnished 
attic  to  provide  additional  drafting  room  space. 
The  equipment  of  this  plant  will  be  largely 
Sturtevant  in  its  character.  Beginning  with  the 
power  plant,  the  mechanical  draft  apparatus, 
then  engines  and  generators  and  the  exhaust 
head  will  be  of  Sturtevant  make.  The  building 
will  be  heated  by  the  Sturtevant  system,  the 
shafting  and  individual  machines  driven  by  mo- 
tors of  the  same  make,  the  refuse  from  the 
wood-woi'king  machinery,  the  dust  from  the 
cleaning  room  of  the  foundry,  the  ventilation  of 
the  offices,  toilet  rooms,  and  wash  house,  and 
the  removal  of  smoke  from  the  smith  shop  will 
be  accomplished  by  the  Sturtevant  exhaust  fans, 
while  Sturtevant  blowers  will  be  used  for  brass 
and  iron  foundry,  forge  shop  blast  and  the  like, 
and  the  firm's  vent  steam  traps  will  be  em- 
ployed upon  the  steam  dryers. 


The  Sault  Ste.  Marie  Power  Plant  of  the 
Consolidated  Lake  Superior  Company,  which 
has  been  under  construction  for  four  years, 
was  started  for  the  flrst  time  October  25.  The 
plant  cost  about  $4,000,000  and  will  develop 
(iO,000  horse-power. 


On  October  3  several  engineers  connected 
with  various  municipal  departments  of  New 
York  City  held  an  informal  meeting  to  discuss 
the  advisability  of  organizing  an  association 
comprising  all  the  engineers  in  the  service  of 
the  city.  The  movement  thus  begun  is  said  to 
be  well  received,  and  now  another  forward  step 
is  being  taken.  A  circular  letter  has  been  Is- 
sued by  a  sub-committee  on  organization, 
Messrs.  M.  L.  Blum,  chairman,  A.  N.  White  and 
M.  H.  Lewis,  setting  forth  the  purposes  of  the 
proposed  society  and  giving  every  engineer  con- 
nected with  the  city  departments  an  opportunity 
to  express  his  desire  to  join,  by  filling  a  printed 
form  attached   to   the  letter. 

The  aims  and  objects  of  the  proposed  society 
are  stated  to  be  as  follows:  To  cover  a  scien- 
tific field  not  covered  by  any  existing  society. 
To  bring  municipal  engineers  together  socially 
and  professionally  in  order  that  the  problems 
arising  in  their  several  departments  may  be 
freely  and  informally  discussed,  and  that  by 
this  means  each  member  may  learn  the  func- 
tions of  the  various  departments — what  they 
accomplish  and  what  they  endeavor  to  accom- 
plish, and  assist  in  this  accomplishment.  To 
assist  in  systematizing  and  standardizing  the  in- 
formation in  the  possession  of  all  departments, 
tfrtablish  uniformity  in  the  keeping  of  engineer- 
ing records,  study  the  details  of  office  practice, 
co-operate  with  the  authorities  so  that  duplica- 
tion of  work  by  the  different  departments  may 
be  avoided,  and  act  in  conjunction  with  other 
bodies  in  investigating  various  problems  in 
municipal  engineering.  To  establish  a  library 
of  publications  pertaining  to  municipal  engi- 
neering, statutory  laws  affecting  engineering, 
ftatistics  as  to  durability  and  costs  of  engi- 
neering works,  to  keep  on  file  plans  and  specifi- 
cations of  all  municipal  construction,  and  re- 
ports of  other  technical  societies,  and  to  publish 
information  that  may  be  of  value  to  the  engi- 
neering profession. 

Believing  that  the  service  to  the  city  and  the 
interests  of  the  engineers  will  be  mutually  con- 
served by  a  logical  system  of  grades  and  pro- 
motions, it  is  proposed  that  the  society  make  a 
study  of  the  civil  service  systems  of  various 
countries  and  lend  its  efforts  to  the  civil  ser- 
vice authorities  in  establishing  a  comprehen- 
sive and  efficient  system  in  the  municipality,  a 
system  under  which  ability  and  efficiency  will 
receive  due  recognition.  There  is  at  present  in 
the  city  a  large  body  of  engineers,  about  eight 
hundred  in  all,  engaged  on  municipal  work  who 
have  no  common  meeting  ground  and  conse- 
quently are  as  widely  separated  as  if  divided 
into  small  parties  scattered  throughout  the 
country,  nevertheless  these  engineers  have 
many  interests  in  common  which  suffer  through 
lack  of  united  effort  toward  a  given  purpose. 

It  is  believed  that  the  engineers  of  the  de- 
partments have  missed  many  advantages  be- 
cause of  the  lack  of  a  mutual  interchange  of 
information  and  unity  of  efforts  to  secure  de- 
sired improvements.  Although  a  large  amount 
of  intetesting  work  is  conducted  by  the  engi- 
neers of  the  city,  most  of  the  men  are  ac- 
quainted only  with  the  particular  work  with 
which  they  are  immediately  connected  and  so 
miss  the  educational  advantages  of  a  broader 
knowledge  of  the  works  of  all  departments. 

There  may  be  similar  organizations  to  the 
one  above  proposed  already  in  existence,  but 
The  Engineering  Record  does  not  know  of  any. 
In  some  places  the  necessity  for  such  an  asso- 
ciation is  met,  at  least  in  a  measure,  by  the 
local  society  of  engineers;  but  in  some  of  the 
largest  cities  there  may  be  fields  for  such  move- 
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menu  which  could  i>e  cultivated  to  advantage. 
The  objects  stated  by  the  organizers  of  this 
New  York  asaoclation  raise  a  question  or  two. 
Should  not  the  engineers  of  the  various  depart- 
ments of  a  city  be  so  correlated  as  to  avoid 
much  duplication  of  work  and  materially  aid 
one  another  in  the  collecting  and  recording  of 
data?  And  why  should  not  the  engineers  of  the 
quasi-public  corporations  having  tracks,  pipes, 
ducts  or  other  structures  in  the  streets  con- 
tribute their  share  in  the  matters  of  informa- 
tion and  records?  In  some  communities  these 
ends  are  accomplished  partly  by  the  personal 
efforts  of  the  city  engineers,  but  in  some  muni- 
cipalities there  are  large  departments  employ- 
ing engineers  who  do  not  come  under  the  con- 
trol of  the  city  engineer. 


Diffnaion  of  Light  Through  Windows. 


An  instructive  report  on  the  relative  diffusing 
powers  of  various  kinds  of  window  glass  has 
recently  been  issued  by  the  Insurance  Engineer- 
ing Experiment  Sution,  31  Milk  Street,  Boston, 
of  which  Mr.  Edward  Atkinson  is  director.  The 
i-eport,  from  which  the  abstract  below  was  pre- 
pared, was  written  by  Prof.  Charles  L.  Norton, 
of  the  Massachusetts  Institute  of  Technology, 
who  is  in  charge  of  the  laboratory  of  the  experi- 
ment station,  and  sets  forth  the  results  of  ex- 
tended investigations.  Some  observations  by 
-Mr.  Atkinson  have  been  added.  The  results  of 
the  tests  on  a  score  or  more  of  different  glasses 
may  be  stated  briefly  as  follows: 

We  may  increase  the  light  in  a  room  thirty 
feet  or  more  deep  to  from  three  to  fifteen  times 
its  present  effect  by  using  "Factory  Ribbed" 
glass  instead  of  plane  glass  in  the  upper  sash. 
By  using  prisms  we  may,  under  certain  con- 
ditions, increase  the  effective  light  to  fifty  times 
its  present  strength.  The  gain  in  effective  light 
on  substituting  ribbed  glass  or  prisms  for  plane 
glass  is  much  greater  when  the  sky-angle  is 
small,  as  in  the  case  of  windows  opening  upon 
light  shafts  or  narrow  alleys.  The  increase  in 
the  strength  of  the  light  directly  opposite  a 
window  in  which  ribbed  glass  or  prisms  have 
been  substituted  for  plane  glass  is  at  times  such 
as  to  light  a  desk  or  table  fifty  feet  from  the 
window  better  than  one  twenty  feet  from  the 
window  had  previously  been  lighted. 

Ground  glass  is  of  little  value,  except  as  a 
softening  medium  for  bright  sunlight.  Its  rap- 
idly increasing  opaqueness  with  moisture  and 
dust  makes  it  undesirable  as  a  window  glass. 
The  common  rough  plate  has  very  little  action 
as  a  diffusing  medium,  giving  no  perceptible 
change  in  the  effective  light.  "Ripple  glass"  has 
great  value  as  a  diffusing  medium  in  small 
rooms  with  nearly  open  horizon.  Of  the  ribbed 
glasses,  the  fine  "Factory  Ribbed,"  with  twenty- 
one  ribs  to  the  inch,  is  distinctly  the  best,  not 
in  all  probability  because  of  the  fineness,  but  be- 
cause of  the  greater  sharpness  of  the  corruga- 
tion. The  "Ribbed  Wire"  glass  is  about  twenty 
per  cent  less  effective  than  the  ordinary  "Fac- 
tory Ribbed"  glass.  The  addition  of  a  second 
corrugation  upon  the  back  of  tlie  plate  giving 
the  "Skylight"  and  "Washboard"  glass  is  of  no 
apparent  value.  The  raised  pattern  imprinted 
upon  one  surface  of  the  glass,  as  in  the  case  of 
the  "Maze,"  gives  the  widest  diffusion,  especial- 
ly In  bright  sunlight.  A  raised  figure,  when 
worked  upon  the  back  of  the  "Ribbed"  glass, 
renders  it  less  offensive  to  the  eye  in  bright 
sunlight,  but  less  effective  in  deep  rooms. 

The  exceeding  brightness  of  all  the  specimens 
except  the  "Maze"  and  ground  glass  when  in 
the  bright  sunlight,  is  s\uh  as  to  forbid  their 
use  where  they  are  consUntly  In  sight,  unless 
they  be  provided  with  shades  of  thin  white 
cloth.  This  pra<:tlce  of  using  a  thin  white  shade 
Is  to  be  commended,  as  It  gives  a  maximum 
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of  light  when  it  is  needed,  in  dull  weather, 
when  the  shade  need  not  be  drawn,  and  yet 
keeps  the  eyes  protected  from  a  painful  glare 
in  bright  sunlight.  The  white  cloth  shade  cuts 
off  about  sixty  per  cent,  of  the  light. 

As  the  result  of  the  test  made  iu  a  room 
fifty  feet  by  forty  feet,  we  are  able  to  draw  the 
following  conclusions: 

First.— The  conditions  in  a  room  less  than  fif- 
teen feet  deep  are  such  that,  except  with  a  sky- 
angle  of  less  than  forty-five  degrees,  it  is  not  ad- 
visable to  alter  the  general  course  of  the  light 
by  using  a  prismatic  or  ribbed  glass.  A  nearly 
hemispherical  diffusion,  such  as  is  given  by  the 
"Maze"  or  "Ripple,"  is  ordinarily  preferable. 

Second. — When  a  room  is  from  twenty  feet  to 
sixty  feet  deep,  or  even  more,  and  has  a  sky- 
angle  of  sixty  degrees  or  less,  the  ribbed  and 
prismatic  glass  gives  a  very  great  gain  in  ef- 
fective light.  The  gain  in  brilliancy  is  such  as 
to  make  a  basement  with  prism  canopies  as 
light  as  a  second  story  without  them,  and  the 
first  story  with  ribbed  glass  should  be  distinct- 
ly brighter  than  the  second  story  with  plane 
glass.  If  the  building  which  obscures  the  light 
from  the  sky  at  a  window  be  increased  two 
stories  in  height,  it  will  be  found  possible  to 
restore  the  light  by  the  use  of  ribbed  glass,  and 
to  even  improve  its  earlier  condition  by  a 
prism  canopy.  The  assumption  is  here  made 
that  the  obstructing  building  is  at  least  thirty 
feet  distant.  Rooms  with  windows  opening 
upon  light  shafts  and  narrow  alleys  with  very 
limited  sky,  where  the  available  light  Ms  now 
small,  may  have  the  light  twenty  feet  back  from 
the  window  increased  ten  or  twenty  times  by 
using  prisms;  and,  by  using  canopies  of  prisms, 
it  is  sometimes  possible  to  strengthen  the  light 
from  fifty  to  one  hundred  times. 

"Ribbed"  and  "Maze"  glass  are  of  very  great 
value  in  softening  the  light,  especially  in  the 
case  of  such  windows  as  are  exposed  to  the 
direct  sun,  aside  from  their  effectiveness  in 
strengthening  the  light  at  distant  points.  With 
the  "Maze"  glass,  the  artist  may  have,  in  all 
weather  and  in  all  directions,  what  is  in  effect 
a  much-desired  "north  light."  The  photographer 
may  have  in  this  way  as  well  diffused  a  light 
as  he  now  has  with  cloth  screens  or  shades, 
with  a  much  greater  intensity.  To  be  efittcient 
in  rooms  of  twenty  feet  deep  or  more,  ribbed 
glass  should  be  set  with  its  ribs  horizontal,  and 
where  the  sunlight  falls  upon  it,  it  should  be 
provided  with  thin  white  shades.  All  Inferences 
drawn  from  the  test  are  made  upon  the  assump- 
tion that  the  windows  are  to  be  reglazed  with 
diffusing  glasses  only  in  the  upper  half,  which 
is  the  common  practice.  If  the  lower  sash  is  to 
be  reglazed  as  well,  a  further  increase  of  about 
twenty-five  per  cent,  may  be  expected. 

Considering  both  expense  and  efficiency,  the 
following  general  suggestions  are  given: 

Use  "Maze"  or  "Ripple"  glass  in  small  rooms 
or  offices  not  more  than  fifteen  or  twenty  feet 
deep. 

Use  "Factory  Ribbed"  glass  in  rooms  thirty 
to  fifty  feet  deep,  with  sky-angles  of  sixty  de- 
grees or  more. 

Use  prisms  or  "Factory  Ribbed"  glass,  in 
sheets,  in  all  vertical  windows  in  rooms  more 
than  fifty  to  sixty  feet  deep,  with  sky-angle  of 
less  than  forty-five  degrees.  With  a  sky-angle 
of  less  than  thirty  degrees,  use  prisms  in  can- 
opies. 

It  must  be  borne  in  mind  that  one  factor, 
which  can  be  merely  hinted  at  in  this  report, 
may  be  the  one  which  decides  the  matter  of 
the  selection  of  any  one  glass,  that  Is,  the  cost. 
At  present  prices  we  may  assume  that  the  "Fac- 
tory Ribbed"  glass  costs  but  little  more  than 
ordinary  double-thick  plane  glass.  The  cost  of 
rolled  prismatic  glass  is  not  yet  established. 
The  cost  of  the  cast  prismatic  glass  is  of  neces- 
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sity  much  greater  than  of  either  of  the  others. 

In  the  first  cases  in  which  "Factory  Ribbed" 
glass  was  used,  the  ribs  were  placed  horizon- 
tally, but  the  line  of  bright  light  thus  deflected 
towards  the  eyes  of  the  workman  may  become 
injurious,  and,  although  the  diffusion  from  hori- 
zontal lines  is  a  little  better  and  more  effective, 
the  plan  of  setting  is  now  to  place  the  ribs  ver- 
tically. 

The  conclusions  which  may  be  deduced  from 
the  tests  made  by  Professor  Norton,  with  a 
window  twelve  inches  square  serving  as  the  sole 
source  of  light  in  a  large  hall  with  dark  ceiling, 
are: 

First. — Windows  of  the  customary  height,  but 
of  one-third  the  width  commonly  adopted,  when 
glazed  with  ribbed  or  suitable  prismatic  glass, 
will  give  on  a  bright  day  as  much  effective  light 
as  the  full  width  of  window  glazed  with  plane 
glass;  on  a  cloudy  day  or  in  a  position  where 
the  light  from  the  sky  is  derived  from  a  limited 
area,  even  a  greater  ratio. 

Second. — Windows  of  the  type  now  common  in 
mills,  workshops  or  school  rooms,  fitted  with 
plane  glass,  if  reglazed  in  the  upper  half  only 
with  ribbed  or  prismatic  glass,  will  yield  on  a 
bright  day  more  than  fifty  per  cent,  excess  of 
effective  light,  or  on  dark  days  a  larger  ratio. 
If  reglazed  down  to  but  not  including  the  lower 
panes  (in  which  we  advise  plane  glass),  the  in- 
crease in  effective  light  will  be  much  greater. 

Third. — Whether  or  not  the  increase  of  ef- 
fective light  will  be  as  great  in  a  room  now 
fully  lighted  by  the  customary  number  of  win- 
dows of  plane  glass  as  in  this  hall  lighted  with 
a  single  twelve-inch  window  has  not  yet  been 
determined,  but  it  has  been  proved  in  mill  prac- 
tice that  the  light  is  much  improved  in  quality 
and  is  rendered  much  more  effective,  both  near 
to  and  far  away  from  the  windows. 

It  may  be  judicious  in  all  cases  to  glaze  the 
lower  row  of  panes  in  factory,  workshop  and 
school  house  windows  with  plane  glass,  so  that 
the  unpleasant  impression  of  not  being  able  to 
look  out  may  not  be  given.  It  has  sometimes 
been  suggested  that  some  portion  of  each  win- 
dow should  be  of  plane  glass  for  hygienic  rea- 
sons, upon  the  ground  that  "sunlight  trans- 
mitted through  plane  glass  has  a  greater  hy- 
gienic value  than  that  which  is  refracted 
through  a  denser  medium."  The  roughened 
glass  of  various  types  is  not  a  "denser"  medium. 
The  glass  only  diffuses  or  deflects  the  rays  of 
light.  The  hygienic  value  of  this  diffusion  in 
its  effect  upon  the  eye,  when  the  plates  are 
rightly  adjusted,  cannot  be  questioned.  It  has 
also  been  observed  that  the  heat  of  the  sun  is 
diffused,  as  well  as  the  light,  making  the  warm- 
ing of  the  room  more  uniform. 

Wired  glass  is  now  cast  with  ribbed  or  cor- 
rugated surfaces  for  the  diffusion  of  light.  If 
such  glass,  set  in  metallic  frames,  is  substituted  ' 
for  plain  glass  windows  at  points  where  there 
is  danger  of  fire  passing,  safety  will  be  well 
assured  with  improvement  in  the  lighting.  In- 
surance companies  now  accept  such  wired  glass 
windows  where  they  were  previously  obliged  to 
ask  that  window  spaces  should  be  bricked  up. 
In  closing  windows  against  fire,  either  the 
"Maze"  or  the  ribbed  wire  glass  may  be  adopted, 
assuring  safety  and  at  the  same  time  improving 
the  light  within.  Care  should  be  exercised  in 
setting  thick  wired  glass  in  metal  frames.  The 
lower  edge  must,  of  course,  bear  directly  on  the 
frame.  The  sides  and  top  should  be  fitted  loose- 
ly, so  that  the  differential  expansion  and  con- 
traction of  glass  and  frame  may  not  crack  the 
glass. 


A  Hydrographic  Survey  is  to  be  made  of  the 
principal  rivers  of  Wisconsin  to  determine  the 
possibilities  for  water  supply  and  power  de- 
velopment. 


Nov.  8,  1902. 


THE     ENGINEERING     RECORD. 


449 


The  Escalator. 


A  notable  installation  of  moving  stairways  is 
now  approaching  completion  in  a  large  depart- 
ment store  recently  erected  in  New  York  City, 
opposite  Herald  Square,  for  Messrs.  R.  H.  Macy 
&  Company.  It  comprises  four  stairways  serv- 
ing five  floors,  each  stairway  guaranteed  to 
carry  10,000  people  per  hour.    The  stairway  is 


built  by  the   makers,   the   Otis   Elevator  Com- 
pany. 

The  Escalator  consists  of  an  endless  series 
of  steps  connected  together  by  a  heavy  sprocket 
chain  which  at  the  upper  part  of  the  machine 
engages  with  the  driving  sprocket  wheel.  Each 
step  is  essentially  a  four-wheel  truck,  bolted  10 
an  axle,  which,  in  turn,  is  connected  to  the  links 
of  the  driving  chain.     There  are  two  wheels  at 
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View  of  the  Escalator  and  Shunt. 


off.  A  traveling  handrail  is  provided  at  each 
side  of  the  stairway,  moving  at  the  same  speed 
as  the  steps. 

Should  a  person  fail  for  any  reason  to  step 
oft'  at  the  upper  landing,  a  device  called  a 
shunt  removes  him  from  it.  This  consists  of  a 
box-like  affair,  triangular  in  plan,  with  the 
apex  pointing  against  the  direction  of  the  mov- 
ing platform.  In  the  lower  part,  set  in  a  ver- 
tical position,  are  two  belts  running  backward 
from  the  ai)ex  in  opposite  directions,  diagonally 
across  the  landing,  brushing  the  person  from  the 
side  of  the  platform  on  which  he  happens  to 
be.  The  shunt  is  generally  placed  about  10  feet 
from  the  top  of  the  Escalator,  as  indicated  in 
the  accompanying  reproduction  of  a  photograph 
of  the  top  of  the  first  stairway. 

In  the  accompanying  drawings  are  shown  the 
general  construction  of  the  unit  of  the  system, 
that  is,  the  truck,  and  the  arrangement  of  the 
drive,  which  is  obtained  by  means  of  an  electric 
motor  with  speed  reduction  through  spur  gear- 
ing. The  Escalator  is  supported  by  a  steel  frame 
carried  by  the  structure  of  the  building  itself, 
and  rises  upward  at  an  angle  of  about  26  or  27 
degrees  with  the  horizontal.  One  hundred 
trucks  were  required,  so  that  it  can  readily  be 
appreciated  that  not  only  must  the  parts  be 
interchangeable  and  constructed  of  durable  ma- 
terial, but  considerable  care  is  required  to  ob- 
tain practically  noiseless  operation. 

All  parts  of  the  running  gear  are  made  of 
crucible  cast  steel  and  the  axles  and  link  pins  of 
cold-drawn  steel.  The  parts  are  made  to  mi- 
crometer measurements,  bolts  being  made  to  fill 
holes  exactly  without  clearance,  so  that  when 
erected  no  adjustment  is  necessary.  The  risers 
of  the  steps,  which  are  8  inches  in  a  vertical 
distance,  are  formed  with  a  curved  surface,  as 
shown,  and  are  finisned  to  the  required  con- 
vexity by  automatic  machinery  designed  for  the 
purpose.  So  closely  does  the  tread  of  each  step 
remain  against  the  riser  of  that  next  above  it, 
during  both  the  inclined  travel  and  the  assump- 
tion of  the  horizontal  position,  that  a  piece  of 
paper  can  hardly  be  forced  in  the  space  be- 
tween.    In  iact,  the  aperture  is  barely  visible. 

The  links  of  the  sprocket  chain  are  made  of 
two    18-inch    cast-steel    shrouds,    with    I'i-inch 
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Location  of  the  Escalatob  Drive. 


Onk  or  THE  Units,  or  Steps. 


known  as  the  Escalator,  which  is  a  copyrighted 
name  derived  by  the  inventor,  Mr.  Charles  D. 
Seeberger.  to  define  the  device  as  a  means  for 
securing  progression  from  one  plane  to  an- 
other. While  a  considerable  number  of  Escala- 
tors are  already  in  operation  in  this  country, 
the    Macy    Escalator    plant   is    the   largest    yet 


each  end  of  the  truck  moving  on  separate  tracks 
which  are  so  placed  that  the  steps  remain  hori- 
zontal at  all  points  of  the  ascent.  At  the  land- 
ings at  the  top  and  bottom  of  the  Escalator,  the 
tracks,  and  therefore,  the  trucks,  travel  in  the 
same  plane,  so  that  the  steps  there  become  a 
moving  sidewalk  making  it  easy  to  step  on  or 


steel  pins  between  them,  at  3  inches  between 
centers.  The  ends  of  the  links  are  bushed  with 
phosphor  bronze,  in  which  graphite  is  inlaid, 
thus  providing  lubrication  to  the  bearing  sur- 
faces. In  the  interest  of  noiseless  operation,  the 
tracks  are  made  up  of  wood  and  steel,  with  a 
layer  of   rubber   between   the   tracks  and   the 
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sinictural  Iron-work.  Raw-hide  pinions  are  used 
In  the  gearing  and  the  wheels  on  which  the 
stepa  run  are  deadened  with  a  lead  filling.  The 
wheels  are  provided  with  graphite  lubrication. 
For  driTing  the  Escalator,  including  the  hand- 
rail, a  25-horse-power  motor  is  installed,  run- 
ning at  about  600  revoluUons  per  minute.  This 
speed  is  reduced  by  three  sets  of  spur  gearing 
to  between  10  and  11  revolutions  at  the  sprocket 
wheel,  which  drives  the  chain  at  100  linear  feet 
per  minute,  a  speed  that  has  been  found  satis- 
factory. It  is  stated  that  this  speed  will  be  in- 
creased when  the  public  becomes  accustomed 
to  it. 

The  first  Escalator  in  public  service  was 
Installed  In  one  of  the  buildings  at  the  Paris 
ExposiUon  of  1900.  Since  then  Escalators  have 
been  placed  In  the  Siegel-Cooper  stores  in  New 
York  and  Chicago,  in  the  Simpson  Crawford 
Company's  store  in  New  York,  Gimbel  Brothers' 
store  in  Philadelphia  and  at  the  Twenty-third 
Street  station  of  the  Sixth  Avenue  Elevated 
RaUroad  in  New  York.  In  most  of  these  the 
worm  and  wheel  type  of  speed  reduction  has 
been  employed.  One  of  the  most  promising 
future  installations  will  be  made  for  one  of  the 
New  York  rapid  transit  railroad  stations  where 
an  Escalator  known  as  Duplex  type  will  be 
built  to  carry  passengers  Iwth  up  and  down, 
the  two  flighU  being  in  the  same  plane. 

Personal  and  Obituary  Notes. 


Mr.  P.  U  Reed  has  been  appointed  civil  en- 
gineer in  the  U.  S.  Navy. 

Mr.  Edward  A.  Bond  has  been  re-elected  engi- 
neer and  surveyor  of  New  York  State. 

Frederick  C.  Walte,  at  one  Ume  city  engineer 
of  Leavenworth,  Kan.,  was  found  dead  In  his 
rooms  in  that  city  Octol>er  27. 

Messrs.  Millard  F.  Tompkins  and  Henry  G. 
ColTln  have  been  elected  directors  of  the 
O'Rourke  Engineering  Construction  Company, 
of  New  York. 

iur.  S.  H.  Neely,  of  the  supervising  archi- 
tect's office.  Treasury  Department,  Washington, 
has  been  detailed  to  supervise  the  construction 
of  the  United  States  legation  building  at 
Pekin,  China. 

Major  Smith  S.  Leach,  Corps  of  Engineers, 
U.  S.  A.,  and  Lieut.  George  M.  Hoffman,  Corps 
of  Engineers,  have  been  apiwlnted  members  of 
a  board  to  study  the  water  supply  question  at 
Fort  Leavenworth,  Kan. 

Mr.  William  H.  Wiley,  of  the  well-known  firm 
of  publishers  of  scientific  books,  John  Wiley  & 
Sons,  New  York,  and  since  1884  treasurer  of  the 
American  Society  of  Mechanical  Engineers,  has 
been  elected  to  Congress  from  the  Eighth  Dis- 
trict of  New  Jersey. 

A  dinner  was  held  In  New  York  November 
10  by  some  150  prominent  architects  to  cele- 
brate the  twenty-first  anniversary  of  the  estab- 
lishment of  the  School  of  Architecture  of  Co- 
lumbia University  and  to  honor  its  founder. 
Prof.  William  R.  Ware. 

Charles  H.  Miller,  for  many  years  consulting 
landscape  engineer  of  the  Fairmount  Park, 
Philadelphia,  died  November  2  at  his  home  in 
Mount  Air,  Pa.,  aged  73  years.  He  was  made 
chief  of  the  Bureau  of  Horticulture  at  the  Cen- 
tennial Exhibition  In  1876. 

Mr.  Wm.  Paul  Gerhard  gave  a  lecture  before 
the  students  of  the  Massachusetts  Institute  of 
Technology,  on  November  1.  on  "The  Sanitary 
Engineering  Work  of  Large  Modem  Buildings," 
the  lecture  being  Illustrated  by  drawings  and 
lantern  slides. 

Menn.  Kem  Dodge  and  Charles  Day,  of  the 
firm  of  Dodge  A  Day,  Philadelphia,  modernizing 
engineers,   have    returned    from    an   extensive 
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trip  through  the  middle  West,  where  they  vis- 
ited many  of  the  principal  machine  shops  and 
foundries  gathering  data  on  shop  efficiency  and 
factory   methods. 

Mr.  A.  S.  Cheever,  M.  Am.  Soc.  C.  E.,  has 
been  appointed  superintendent  of  the  FitcU- 
burg  Division  of  the  Boston  &  Maine  Railroad, 
succeeding  Mr.  F.  O.  Melcher,  M.  Am.  Soc.  C.  E., 
who  resigned  to  become  superintendent  of  the 
Illinois  Division  of  the  Chicago,  Rock  Island 
&  Pacific  Railway. 

Mr.  C.  W.  Bradshaw,  superintendent  of  the 
Ohio  &  Northern  division  of  the  Louisville  & 
Nashville  Railroad,  has  been  appointed  super- 
intendent of  the  Atlanta,  Knoxville  &  North- 
ern Railroad,  and  will  be  succeeded  at  Russell- 
ville,  Ky.,  by  Mr.  Samuel  Calloway,  assistant 
superintendent  at  Birmingham,  Ala. 

President  Palmer  C.  Ricketts,  of  the  Rens- 
selaer Polytechnic  Institute,  Prof.  William  H. 
Burr,  of  Columbia  University,  and  Mr.  Henry 
W.  Hodge,  of  Boiler  &  Hodge,  New  York,  have 
been  appointed  a  special  commission  to  pass 
upon  the  relative  merits  of  the  revised  and 
original  plans  of  the  Department  of  Bridges 
of  New  York  for  the  Blackwell's  Island  bridge. 
Mr.  R.  E.  Newton,  Assoc.  M.  Am.  Soc.  C.  E.,  is 
now  interested  in  the  Newton  Engineering  Co., 
of  Milwaukee,  Wis.,  recently  incorporated, 
which  is  equipping  a  shop  for  structural  steel- 
work. He  was  at  one  time  in  the  employ  of 
the  Keystone  Bridge  Works,  and  of  the  Wis- 
consin Bridge  &  Iron  Co.,  and  for  several  years 
was  structural  engineer  of  the  Boston  &  Mon- 
tana Mining  Co. 

William  Forsyth,  a  former  surveyor  of  the 
District  of  Columbia,  died  in  Washington,  No- 
vember 4.  He  was  born  near  Dublin,  Ireland, 
in  1820,  received  his  early  engineering  training 
in  Europe  and  came  to  American  in  1850,  set- 
tling the  following  year  in  Washington.  He 
had  much  to  do  wJtfi'the  planning  and  con- 
struction of  street  and  sewer  work  in  Washing- 
tdn,  and  did  not  retire  from  his  official  position 
until  1897. 

Mr.  Arthur  E.  Horton,  who  has  been  in  the 
engineering  department  of  the  Metropolitan 
Park  Commission  of  the  Commonwealth  of 
Massachusetts  since  that  commission  was  first 
organized,  has  opened  offices  in  the  Tremont 
Building,  Boston,  as  manager  of  the  American 
Bureau  of  Information,  National  Industries,  to 
engage  in  consulting  work  in  preliminary  and 
topographical  surveys,  adjusting  boundaries, 
special  map  work,  etc.,  for  civil,  mechanical 
and  mining  engineers  and  landscape  architects. 
Mr.  L.  E.  Chapin,  M.  Am.  Soc.  C.  E.,  and  Mr. 
Morris  Knowles,  Assoc.  M.  Am.  Soc.  C.  E.,  have 
formed  a  co-partnership  for  the  practice  of  gen- 
eral and  consulting  engineerin_g,  with  offices  in 
the  Frick  Building,  Pittsburg,  and  in  the  Cen- 
tral Savings  Bank  Building,  Canton,  O.  For 
eight  years  Mr.  Chapin  was  city  engineer  ot 
Canton,  and  for  the  past  eleven  years  has  been 
in  private  practice.  During  the  last  five  years 
Mr.  Knowles  has  been  engaged  in  water-supply 
investigation  for  Pittsburg,  Philadelphia  and 
New  York  City,  and  is  still  connected  with  the 
Pittsburg  filtration  work. 

The  following  candidates  for  different  grades 
of  membership  In  the  American  Society  ot 
Civil  Engineers  were  announced  elected  No- 
vember 5:  Member:  U.  B.  Hough,  mechanical 
engineer.  Bunker  Hill  &  Sullivan  Mining  & 
Concentrating  Co.,  Kellogg,  Idaho.  Associate 
members:  H.  J.  Chambers,  with  Milliken 
Bros.,  New  York  City;  f;  R.  Davis,  resi- 
dent engineer,  Buffalo,  Rochester  &  Pitts- 
burg Ry.,  Juneau,  Pa.;  L.  H.  Davis,  chief 
assistant  enginer.  Lake  Superior  Power  Co., 
Sault    Ste.    Marie,    Ont.;    A.    B.   Dlehr,    U.    S. 
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Dredge  Epsilon,  Memphis,  Tenn.;  W.  H. 
Ham,  engineer.  New  York  Expanded  Metal  Co., 
New  York;  W.  D.  Hubbard,  superintendent  of 
water-works  and  sewers.  Concord,  Mass.;  J.  J. 
Pemotf,  assistant  engineer.  Department  of  Docks 
&  Ferries,  New  York;  J.  J.  Walker,  engineer- 
ing department,  American  Bridge  Co.,  New 
York.     Juniors:    G.  J.  Davis,  Jr.,  Washington, 

D.  C;  G.  T.  Paraschos,  Constantinople,  Turkey; 

E.  M.  Rhett,  U.  S.  Engineer  School  ot  Appli- 
cation, Washington;  F.  M.  Weaver,  Philadel- 
phia; Eduardo  Ortiz,  Mexico  City,  Mexico. 


Tlie  Efficiency  of  Meters  in  keeping  down  the 
water  consumption  is  commented  on  as  follows 
in  the  annual  report  of  the  Board  of  Water 
Commissioners  ot  Detroit:  Sixty  premises  on 
which  meters  still  remained,  but  where  the 
owners  were  paying  by  estimated  rates,  were 
placed  back  on  the  meter  roll  on  account  of 
their  large  consumption,  and  it  is  astonishing 
how  quickly  the  consumption  on  such  places 
drops  back  to  the  normal  quantity  when  they 
are  obliged  to  pay  by  meter  instead  ot  estimated 
rates.  They  seem  to  think  it  no  crime  to  waste 
public  property,  but  when  they  have  to  meet  the 
cost  individually,  it  is  immediately  reduced  to 
the  minimum  ampunt. 


The  Apportionment  of  Water  Power  at  Og- 
densburg,  N.  Y.,  became  such  a  complicated 
matter  in  1872  that  the  Supreme  Court  was 
called  upon  to  settle  the  conflicting  claims.  The 
Oswegatchie  River  is  dammed  there  by  a  tim- 
ber structure,  first  built  in  1796,  and  the  water 
is  delivered  to  mills  through  an  open  canal, 
except  in  the  case  of  the  municipal  water- 
works. The  power  is  partitioned  into  26  first- 
class  privileges  and  75  ot  the  second-class,  and 
62  of  these,  including  all  of  the  first-class,  are 
in  use.  The  method  of  apportionment,  accord- 
ing to  the  U.  S.  Geological  Survey,  involves  a 
system  of  weirs  with  movable  crests,  one  at 
the  entrance  to  each  penstock.  The  head  is 
never  allowed  to  go  below  8  feet.  During  low- 
water  excessive  draft  is  prevented  by  raising 
the  weirs.  The  crests  of  the  weirs  tor  second- 
class  privileges  are  kept  li/4  feet  above  those 
for  first-class.  A  standard  form  ot  weir  with 
a  crest  4  feet  long  is  used  for  all  privileges. 


The  Action  of  Distilled  Water  upon  lead  was 
the  subject  of  a  report  liy  Dr.  Frank  Clowes, 
the  Chief  Chemist  and  Superintending  Gas 
Examiner  to  the  London  County  Council,  who 
has  been  investigating  the  subject  and  com- 
municated the  results  to  the  members  of  the 
British  Association  at  their  recent  meeting  in 
Belfast,  as  stated  in  a  recent  issue  ot  the 
"Journal  of  Gas  Lighting."  As  the  outcome  of 
his  experiments,  he  came  to  the  conclusion  that 
dissolved  oxygen  Is  the  cause  ot  the  action  of 
distilled  water  upon  lead;  the  subsequent  ac- 
tion ot  carbonic  acid  leading  to  the  production 
ot  hydroxycarbonate.  As  it  has  been  suggested 
that  the  action  ot  water  upon  lead  is  indirectly 
due  to  the  presence  of  bacteria.  Dr.  Clowes,  in 
the  couTse  of  his  experiments,  frequently  ex- 
posed water  sterilized  by  long  boiling  to  lead 
which  had  been  fused  in  a  flask  sterilized  by 
steam  in  the  presence  of  air  which  had  passed 
through  cotton  wool.  The  oxidizing  action  oc- 
curred freely  in  all  such  experiments,  presuma- 
bly in  the  absence  of  bacteria  and  their  pro- 
ducts. The  action  of  distilled  water,  or  of  soft 
waters  generally,  upon  lead  may  be  consider- 
ably reduced  by  dissolving  various  substances 
In  the  water.  Sulphuric  acid,  or  a  sulphate, 
was  found  to  be  most  efficient  tor  this  purpose; 
carbonic  .acid  and  carbonates  proved  less  so; 
and  lime  water  still  less — in  fact,  it  even  pro- 
moted the  action  when  it  was  used  in  larger 
proportion. 
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CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,     BUILDERS,     ENGINEERS    AND 
MANUFACTURERS 

OF  ENGINtEKlNQ  AND    BUILDING   SUPPLIES. 
For   Proposal!   lee   pages   zv,    zvlli    and   xzvii. 

WATER. 

Peahodv,  Mass. — Kngrs.  Snow  &  Barbour,  of  lios- 
toii,  write  that  C.  E.  Truinbull  &  Co.,  ot  Boston,  linvi' 
been  awarded  tbe  eoutraet  for  constructing  3,01)0,000 
gal.  masonry  distributing  reservoir  at  the  Peabody 
water    worlis.      Price,    $30,285. 

Salem,  Mass. — In  regard  to  the  proposition  to  estab 
lish  a  filtration  plant  for  the  Wenham  Lalie  and 
Lougham  portion  of  the  city  water  supply.  City  Clli. 
J.  Clifford  Kntwlsh  writes  that  nothing  detiuite  has 
yet  been  decided,  the  matter  being  in  the  hands  of 
the  Salem  Water  Bd.  of  which  Frank  h\  Newell  is 
Chmu. 

Walnutpoit,  Pa. — The  Blue  Uidge  Water  Supply  Co. 
has  been  incorporated  with  a  capital  of  $5,000. 

Altoona,  Pa. — The  Water  Comrs.  have  recommended 
the  purchase  ot  a  site  in  Oaktou  for  the  proposed 
new  reservoir  for  the  city,  which  is  to  have  an  eleva- 
tion of  1,4«0  ft.  above  the  sea. 

Tonawanda,  N.  Y. — The  Municipal  Bd.  has  awarded 
to  the  Holly  Mfg.  Co.,  of  Lockport,  the  contract  for 
ah  8,000,000  gal.  pumping  engine,  for  $26,500. 

New  Caalle,  Pa. — State  Chemist  Aschman,  of  Pitts- 
burg, in  a  recent  report  declares  the  water  supply 
of  this  city  to  be  impure  and  not  desirable  for  drink- 
ing purposes.  A  Com.  of  U  physicians  (of  which  Ur. 
W.  E.  Zerner,  Pres.  of  Lawrence  Co.  .Med.  Society,  is 
a  member)  has  been  appointed  to  report  upon  various 
plans  suggested  to  secure  a  pure  water  supply. 

McKees  Rocks,  Pa. — Press  reports  state  that  the 
Pittsburg  &  Luke  Erie  K.  R.  will  shortly  let  con- 
tracts for  two  water  plants  to  be  erected  at  McKees 
Uocks  at  a  cost  of  $25,000  each.  There  will  be  two 
reservoirs  with  a  capacity  of  500,000  galious  each. 
Two  pumps  will  supply  the  tanks,  each  having  a 
capacity  of  1,000  gallons  a  mluute. 

Northampton,  Pa. — The  Northampton  Water  Co. 
has  been  incorporated  with  a  capital  of  $1,000.  In- 
corporators: Alvin  K.  Newhart,  Wm.  F.  Bennlnger 
and  BenJ.  W.  Uoth,  of  Walnutport,  and  others. 

Vineland,  N.  J. — The  United  Water  &  Light  Co., 
principal  office  013  Landls  Ave.,  Vineland,  has  been 
incorporated  to  construct  and  operate  water  works, 
etc.  Capital,  $200,000.  Incorporators-  John  B.'  Rey- 
nolds, Arthur  A.  Holbrook  and  Harry  E.  Sweeney. 

Wilmington,  Del. — The  Texas  Rice  Irrigation  Co. 
has  been  incorporated  in  Wilmington  by  Albert 
Barnes,  J.  G.  Gray  and  S.  S.  Adams,  of  Wilmington. 
Capital,    $500,000. 

Meadville,  Pa. — City  Kngr.  W.  A.  Doane  writes 
contracts  have  been  let  for  drilling  further  test 
wells  at  72  cts.  per  ft. 

Baltimore,  Md. — Tlie  ordinance  authorizing  the  is 
sue  of  city  stocE  to  the  amount  of  $1,000,000  to  Im- 
prove the  water  supply  was  indorsed  by  the  voters 
at  the  election  held  Nov.  4.  The  Water  Bd.  has  de- 
cided, according  to  local  press  reports,  to  expend 
next  year  a  portion  of  this  loan  as  follows:  For  an 
additional  storage  reservoir,  $350,000;  for  improving 
the  upper  service  in  district  east  of  Jones  Falls, 
$70,000,   and  for  SouthSvestem  Annex,  $225,000. 

Hammonton,  N.  J. — This  town  voted  at  the  special 
election  to  issue  $15,000  additional  bonds  to  com- 
plete the  water  works. 

Hillsville,  Pa. — According  to  local  press  reports  it 
is  prm>osed  to  construct  water  works  for  this  place. 
Geo.  w.  Johnson,  of  New  Castle,  and  Delos  Ferrell, 
of  Hillsville,  are  said   to  be   Interested. 

Oneida,  N.  Y. — It  Is  stated  that  bids  are  wanted 
Nov.  11  for  a  4-in.  water  main  extension  on  North 
and  Phillip  Sts;    J.   V.   Connor,   City   Cik. 

Lanraater,  Pa.^The  Water  Com.  has  directed  the 
Water  Supt.  to  lay  mains  on  portions  of  Washington 
St.  and  College  Ave. 

At  tlie  recent  election  it  was  voted  to  borrow  $145,- 
000  to  improve  the  water  supply. 

Ft.  Melde.  Fla. — The  following  bids  were  opened 
Oct.  28  by  Capt.  W.  E.  Cole,  Q.  M.,  at  Ft.  Barran- 
cas, Fla.,  for  water  and  sewer  systems  complete  at 
Ft.  McRee:  T.  W.  Nlcol  &  Co.,  Mobile,  Ala.,  $14,- 
998;  Frank  Sutter,  Pensacola,  Fla..  $14,055;  C.  H. 
Turner,  Pensacola,  Fla.,  $15,775;  Geo.  H.  Crafts, 
Atlanta,  Ga.,  $14,945;  Henry  Monk,  Pensacola,  Fla., 
$12,250.  Other  bids  received  at  the  same  time  were 
as  follows:  H.  T.  Sinnott,  Nashville.  $4,492  for 
tank  and  tower;  J.  R.  Keller,  Pensacola,  $7,836  for 
tank  and  tower  and  $3,800  for  pump  and  boiler. 

Richmond,  Va. — The  Com.  on  Finance  &  Water  has 
appointed  a  sub-committee,  of  which  Mr.  Gordon  is 
Chmn.,  to  investigate  the  different  plans  suggested 
for  raising  necessary  money  for  the  construction  of 
a  settling  and  coagulating  basin  to  cost  $350,000, 
also  a  plan  for  raising  money  with  which  to  con- 
struct a  stand  pipe  for  Lee  Dlst. 

Portsmouth,  Va. — The  Portsmouth,  Berkley  &  Suf- 
folk Water  Co.  is  a.sklng,  through  its  Gen.  Mgr.,  Geo. 
H.  Homung,  for  bids  for  a  5.000,000  gal.  pumping 
engine,  with  boilers,  for  the  new  pumping  plant  to 
be  shortly  erected  at  Lake  Kilby,  the  designs  of 
which   are   now   under  preparation. 

Bristol,  Va. — Bids  are  wanted  Nov.  22  for  $25,000 
water  bonds.   E.   E.   Jones,   Chmn.   of  Finance   Com. 

Oillett,  Wta. — Local  press  reports  state  that  it  Is 
proposed  to  construct  water  works. 
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Detroit,  Minn. — Press  reports  state  that  estimates 
of  cost  are  being  prepared  for  a  system  of  water 
works. 

Odell,  III. — An  ordinance  is  said  to  have  been  passed 
that  the  users  of  city  water  must  Install  meters  be- 
fore Jan. 

Albia,  la. — The  citizens  are  reported  to  have  voted 
a   franchise  for  a    water  system. 

CuultiriuUr,  III. — According  to  press  reports  the 
Illhiois  Central  11.  R.  Co.  will  expend  $.38,000  in  a 
water  system  at  Coultervllie  on  the  St.  Louis  divi- 
sion. A  reservoir  covering  20  acres  of  ground  and 
holding  llO.tXJd.WA)  gal.  is  now  in  course  of  construc- 
tion, and  a  p\mii)ing  plant  with  a  capacity  of  31,000 
gal.  per  hour  will  bring  water  from  the  reservoir  to 
a  lIMi.iHMj  gal.  tank.  \V.  J.  Ilanrahnn,  Ch.  Kngr.  of 
K.   It.   Co.,  Chicago,  III. 

(Juodhuc,  Minn. — The  Village  Council  is  considering 
plans  for  a   new  water  works  system. 

Ues  Moines,  la. — Local  press  reports  state  that  the 
Water  Co.  will  lay  a  new  24-ln.  feed  main  through 
the  factory  district  between  tilh  Ave.  and  11th  St. 
and   south   of   the   railroad   tracks. 

Westbrook,  Minn. — Engr.  in  Charge  M.  B.  Haynes, 
of  Maukato,  Minn.,  writes  that  the  contract  for  fur- 
nishing all  material  and  completing  a  water  works 
plant  in  Westbrook  has  been  awarded  to  W.  D. 
Lovell,  Des  Moines,  for  $G,934.  The  work  includes 
approximately  1,800  ft.  0-iu.  mains,  5;<5  ft.  8-lu. 
mains,  7  hydrants,  4  valves  and  pumping  station 
and  an  80-ft.  tower  of  steel  witli  wooden  tank. 
Other  bids  received  Oct.  30  were  from  Fairbanks, 
Morse  *:  Co.,  St.  Paul,  at  $8,994,  and  from  E.  T. 
Webster,   Uuliuque,    la.,   for  $8,421. 

Columbus,  O. — C.  E.  Perkins,  Cb.  Engr.  of  Pub. 
Wks.,  writes  that  the  contract  for  constructing  a 
2-8pan  steel  truss  aqueduct,  timber  trunk,  having 
a  total  length  of  lOti  ft.,  to  be  built  1  mile  south  ot 
St.  Mary's  on  the  Miami  and  Erie  Canal,  crossing 
St.  Mary's  River,  has  been  awarded  to  the  King 
Bridge   Co.,    Cleveland,   O.,   for  $4,760. 

Duluth,   Minn. — Bids   are   wanted    Nov.    24    for  the 

purchase   of    $140,000    bonds  issued    by    this    city  for 

the  purchase   ot    the   West   Duluth    water  plant.  H. 
W.   Cheadle,  City  Cik. 

Youngstown,  0. — Last  week  the  item  in  reference 
to  the  report  of  Consulting  Eugrs.  O.  H.  Jewell  and 
Walter  Wagner  on  the  proposed  filtration  plant  foi 
this  city,  through  error  appeared  under  Xenia,  O., 
instead  of  Youngstown,   O. 

West  Milton,  O. — Bids  will  be  received  Dec.  1  by 
John  Coate,  Village  Cik.,  for  constructing  water 
works. 

St.  Cloud,  Minn. — The  Water  Works  Co.  is  said  to 
have  made  a  proposition  to  the  city  to  sell  the  plant 
or  will  install  a  filtering  plant  if  the  city  will  make 
certain   concessions. 

East  Orand  Forks,  Minn. — There  is  talk  of  laying 
further  water  mains  for  fire  protection. 

Dexter,  Minn. — Bonds  are  reported  to  have  l>eeu 
voted  for  a  system  of  water  works. 

Jewell  Junction,  la. — Bonds  for  $7,000  are  stated 
to  have  been  voted  for  the  construction  of  a  system 
of  water  works. 

Wheeling,  It'.  Va. — The  Water  Bd.  Is  considering 
the  construction  of  an  auxiliary  main  leading  from 
the  water  works  to  the  reservoir.  Probable  cost  Is 
said  to  be  $75,000. 

East  Dundee.  III. — Bids  are  wanted  Dec.  1  for  the 
construction  ot  a  stand  pipe,  engine  and  pump,  as 
advertised   in   The   Engineering   Record. 

Uloomingion,  III. — The  sum  of  $5,000  is  reported  to 
have  been  appropriated  for  experimental  purposes 
for  the  proposed  improvement  ot  the  water  supply. 
Elmer  Foisom,   City  Engr.;  J.  F.   Hulva,  Chmn. 

Wooster,  U. — Consulting  Engr.  L.  E.  Chapln,  of  Can- 
ton, is  quoted  in  local  papers  as  having  stated  that 
it  will  cost  from  $100,000  to  $125,000  to  secure  a  good 
and  adequate  water  supply  for  this  city. 

Newton,  la. — Local  press  reports  state  that  this 
place  is  making  nu  effort  to  secure  a  waterworks 
system. 

Marslifltld,  Wis. — The  Common  Council  has  asked 
for  an  appraisement  of  the  water  works  and  electric 
light  plant,  according  to  the  term  of  the  franchise. 

Clinton,  la. — The  citizens  of  this  place  are  said  to 
be  In  favor  of  the  construction  of  water  works. 

Lawrenceliurg,  Ky, — The  proposition  to  issue  $20. 
000  bonds  tor  water  works  and  an  electric  light 
plant,  carried  at  the  recent  election. 

Tuscaloosa,  .Ma. — The  Tuscaloosa  Water  Works  Co. 
is  said  to  be  preparing  to  extend  the  water  mains 
from  the  Central  College  through  West  End,  Deer 
Park  and  Southside. 

Ounter,  Tex. — The  Guntcr  Water  Works  Co.  has 
been  incorporated  with  a  capital  ot  $3,000.  Incor- 
porators: J.  Gunter,  John  Hardie  and  others. 

Williston,  N.  D. — The  Council  is  stated  to  have 
granted  a  franchise  to  ex-Mayor  Johnson  for  the 
construction  ot  water  works  and  an  electric  light 
plant. 

f<nyder.  Coin. — Local  press  reports  state  that  Sur- 
veyor Baker  and  D.  A.  Camfteld,  ot  the  South  Platte 
Reservoir  Co.,  are  locating  a  site  for  a  proposed 
storage  reservoir  to  be  coustructed  In  the  vicinity 
of  Snyder,  at  a  probable  cost  of  $100,000. 

Hoisc,  Idaho. — Preliminary  plans  for  the  reser- 
voir, with  a  capacity  ot  lo.OOO  acre  ft.,  to  be  built 
by  the  New  York  Canal  Extension  Co.,  have  been 
filed  with  the  state  engineer.  Application  Is  made 
for  070  acres  ot  state  land,  under  the  provision  of 
the  act  of  tlie  last  legislature,  granting  state  land 
for   reservoir  purposes. 


Son  Diego,  Col. — In  a  recent  report  to  the  Common 
Council  City  Engr.  G.  A.  D'Hemecourt  estimates  the 
cost  of  building  2  dams  tn  the  city  park  at  $14,000 
tor  the  lower  dam  and  $13,730  for '  the  upper  dam; 
the  estimated  cost  ot  constructing  a  conduit  in  B  St. 
Is  placed  at  $50,440  for  a  structure  of  expanded 
metal  concrete  having  an  area  of  16>^  sq.  ft.  at  the 
inlet  and  an  area  of  33.6  sq.  ft.  at  the  outlet. 

Walla  Walla,  Wash. — The  City  Officials  are  Inves- 
tigating tlie  gravity  water  system  ot  Seattle  with  a 
view  to  Installing  a  similar  system  at  Walla  Wallu. 

Seattle,  Wash. — The  City  Engr.  has  estimated  the 
cost  ot  22d  Ave.  water  main  at  $20,928,  and  Ualer 
St.  at  $32,500. 

lAncoln,  Neb. — According  to  press  reports  Wm. 
Frank  and  others  propose  the  construction  of  an  irri- 
gation system  in  Scott's  BlutC  County,  to  cost  $500,- 
000.     The  ditch  will  be  150  miles  long. 

Carlsbad,  N.  Mex. — Local  papers  state  that  the 
I'ecos  Improvement  Co.,  F.  G.  Tracy,  Pres.  and  Gen. 
Mgr.,  proposes  to  construct  a  concrete  Hume  in  place 
ot  the  wooden  one  that  spans  the  Pecos  River  at 
Carlsbad,  and  conducts  the  water  of  the  main  Irri- 
gation canal;  the  Uume  will  be  000  ft.  long,  with 
4  steel  and  concrete  piers.     Estimated  cost,  $40,000. 

Steamboat  Springs,  Colo. — (.'has.  Brown,  of  Para- 
chute, Colo.,  and  associates  are  said  to  have  asked 
the  Town  I5il.  tor  a  franchise  to  construct  water 
works. 

Pueblo,  Colo. — The  Trus.  of  the  North  Side  water 
works  have  ordered  estimates  and  specifications  pre- 
pared tor  a  stand  pipe,  having  a  capuclly  of  1,000,- 
000  gal.,  to  be  placed  near  Fairniount  Park. 

San  Luis  Potosi,  Mex. — Local  press  reports  state 
tliat  this  city  Is  to  have  a  complete  system  of  water 
works,  and  a  dam  holding  400,000  cu.  meters  of 
water  will  be  constructed  at  a  cost  ot  $68,000. 

Hamilton,  Ont. — Mgr.  Barrow  is  said  to  be  In  favor 
of  the  construction  of  a  storage  reservoir  for  the 
city's  water  supply. 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

Van  liurcn.  Me. — Local  press  reports  state  that  a 
sewerage  system  is  about  to  be  put  In. 

AtJtol,  Mass. — At  a  town  meeting  held  Oct.  31  it 
was  voted  to  borrow  $20,000  for  the  construction  ot 
an  extension  to  the  sewer  system,  also  construct 
sewers  In  portions  ot  Main,  Leonard  and  other 
streets   and   appropriating  $8,000  tor   same. 

Boston,  Mass. — Bids  will  be  received  Nov.  12  by 
Jas.  Donovan,  Supt.  ot  Streets,  for  sewerage  works 
in  portions  of  Tileston   Ave. 

York,  Pa. — An  ordinance  providing  for  a  loan  of 
$400,000  for  the  construction  ot  a  sewerage  system 
and  disposal  plant  has  passed  first  reading  in  tlie 
Common   Council. 

McKeesport,  Pa. — Mayor  Black  has  vetoed  the  ordi- 
nance providing  for  the  construction  of  a  $75,000 
sewer  In  the  8th  Ward. 

Fulton,  N.  Y. — The  State  Supt.  of  Pub.  Wks.  has 
granted  permission  to  the  Bd.  of  Pub.  Wks.  of  this 
city  to  lay  3  drain  sewers  running  from  B.  1st  St. 
and  discharging  into  Oswego  Canal. 

Wilkeabarre,  Pa. — The  Councils  are  considering  the 
proposition  to  secure  a  loan  of  $380,000  for  necessary 
improvements.  According  to  a  statement  submitted 
by  the  City  Engr.  the  required  expenditure  Includes 
the  following:  Street  Dept.,  $156,313,  it  being  pro- 
posed to  replace  all  cobblestones  in  the  city  streets 
with  vitrified  brick  pavement;  for  retaining  wall  ou 
N.  Main  St.,  $3,500;  for  sewers,  $126,282;  for  engine 
house,  $36,000;  police  station,  $30,000  and  public 
baths   and   crematory,   $27,000. 

Doylestown,  Pa. — Boro.  Cik.  Jas.  Flack  writes  that 
John  C.  Swartley,  of  Doylestown,  is  the  Engr.  in 
charge  of  proposed  improvements  to  the  sewerage 
system. 

Buffalo,  N.  Y. — Ass't  Engr.  Hoffman,  of  the  Dept. 
of  Pub.  Wks.,  writes  that  the  following  bids  were 
opened  Oct.  31  for  the  construction  ot  3,844  ft.  of 
48-in.  to  27-in.  brick  sewer  In  Mumford  St.,  with  13 
manholes;  trench  to  average  13  ft.  in  depth  and  be 
excavated  in  loam  and  gravel:  John  Mumm,  170  Best 
St..  $14.900 :  McKeown  &  .(ohnson,  $15,555  ;  Miller. 
Franklin  &  Ritzman,  $15,600;  Jas.  McEIroy,  $16,847; 
Dark  &  Co.,  $16,953;  Beaser  Bros.,  $17,112. 

Allentown,  Pa. — An  ordinance  before  the  Common 
Council  provides  for  Issue  ot  $500,000  bonds  tor  the 
purpose  ot  instaliing  a  house  sewerage  system  and 
disposal  plant. 

South  Bethlehem,  Pa.— Boro.  Secy.  Thos.  Ganey 
writes  that  work  will  be  started  next  spring  on  the 
sewerage  system  which  it  is  proposed  to  construct 
at  a  cost  of  $100,000.  R.  K.  Neumyer,  Engr.  in 
Charge. 

Philadelphia,  Pa. — The  Councils  Com.  on  Surveys 
has  approved  the  schedule  of  appropriations  needed 
by  the  Bureau  of  Surveys  next  year;  the  principal 
Items  are:  $500,000  tor  Passyuuk  Ave.  bridge  over 
the  Schuylkill;  $216,616  tor  widening  Delaware  Ave., 
north  ot  Vine  St.;  $100,000  for  Cohocksink  relief 
sewer;  $250,000  for  branch  sewers;  $500,000  for  main 
sewers,    and   $500,000  for  new   bridges. 

Newburgh,  N.  Y. — The  Common  Council  has  passed 
a  resolution  providing  for  the  construction  ot  Haines 
Crossroad  sewer  and  two  other  sewers  at  a  cost  of 

$4,850. 

Bradleu  Beach,  N.  J. — At  the  recent  election  it  was 
voted  to  install  a  system  of  sewerage,  and  issue  bonds 
tor   same   to   the  amount  of   $23,800. 

Anglesea.  N.  J. — Bids  will  be  received  Nov.  18  b.v 
Augustus  Hilton,  Mayor,  tor  tarnishing  material  for 
laying  about  5^4  miles  of  8,  10  and  12-fn.  sewer  pipe 
and  constructing  manholes  and  appurtenances.  Wm. 
U.  Boardman,   Engr. 
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Brocklgn.  X.  Y. — Bids  will  be  received  by  J.  Bdw. 
Swanxirom.  Boro.  Pres..  Nov.  10.  for  furnl^lng  ma 
lerial  tor  «lter«tion  of  sewers  necossitated  by  At 
Unilc  Ave.  Improvemt-ut  subwu.v  lu  t  rauKllu  Ave. 
uid  other  streets.  Kuslmvrs  estimate  Is  as  fol- 
lows: i035  llii.  fi.  M  lu.  brkk  sewer.  1.  manholes, 
IS.OOU  ft..  B.  M..  foimdailon  plauking.  ia!5.000  ft., 
K,    M.,   siie«tiDg   ttud   braelug.  etc. 

UiK-Ma  V.  1"  — ttty  Kngr.  Vedder  has  been  Instruct 
rd  to  ptvparv  plans  and  apei'lflcatlons  for  a  sewer 
Id  Stone  St. 

Lamituhr.  !••. — At  the  recent  election  It  was  voteil 
lu  borrow  $330,000  to  extend  and  ImproTe  the  sewer 
system. 

t$.   tirltn.  *'io.     Sev  •Water." 

1mU»,  Mick. — Bids  will  be  received  Nov.  11  by  Mar- 
vin K.  KenyoD.  Co.  Drain  fonir.,  for  cleaning  anil 
•-<>UKtn]<-tliii;  a  certain  drain  known  and  designated  as 
tarbausb  and  East  Llbhart  Creek  drain,  hicated  In 
SetUwa.   Orange  and  Portland  Townships. 

ilMoa  Citm,  y*.— Bids  will  be  received  Nov.  18  by 
the  Bd.  of  Tr««.  of  the  Iowa  Odd  fellows  and  Or- 
phans lloiue  for  constructing  an  8  and  10-ln.  tile 
i»-<%cr  about  4.-ia5  ft.  long.  J.  W.  Marshall.  Secy, 
of  Bd..  Storm   Lake. 

AtUmlie.  ia. — Local  press  reports  s.ate  that  plans 
have  been  received  from  the  Iowa  Engineering  Co.. 
of  CUutnn.  for  the  new  sewerage  system,  wblch  pro- 
vide for  i:t  miles  of  20-hi.  to  Sin.  pli>e  sewers.  19  8-ln. 
dush  tanks,  12  5-ln.  Bush  tanks.  K<9  manholes  ami 
12  drop  manholes.  The  estimated  cost  is  $42,516.  of 
wklrh  f5,0U0  is   for  a  sewage  disposal   tauls. 

M.  Paul,  Jf<M>. — City  Engr.  Rundlett  is  said  to  be 
lu  favor  of  an  expenditure  next  year  of  $120,000 
fur  new  main  sewers. 

0<«««.  tU. — According  to  press  reports  bids  are 
wanted  Dec.  7  for  the  rouslrnctlon  of  sewers  lu 
several  atrfrets.     K.  A.  Truman.  Pres. 

VoaaiMtoira,  O. — Local  press  reports  state  that  new 
liMa  will  probably  be  asked  by  the  City  Comrs.  for 
the  construction  of  Inglis  St.  sewer.  C.  E.  Cross, 
City   Clk. 

T»t*do,  O. — Blda  are  wanted  Nov.  17  (or  the  con- 
struction of  S.  10  and  12-ln.  circular  pipe  sewers  in 
I  lib  ."it.  and  i-ertain  alleys.  Chas.  11.  Nauts.  City 
«:ik. 

Buahnell,  til. — Cltiseos  are  said  to  be  agtuting  the 
matter  of  Issuing  bonds  for  a  sewerage  system. 

Duluth.  UiHm. — The  City  Engr.  has  been  instructed 
to  make  estimates  for  the  construction  of  a  trunk 
sewer  from  Grand  Ave.  to  the  Bay,  following  the 
Uite  of   I'oUt   St.    Barlne. 

Dclrun.  Huh. — The  Council  has  decided  to  put  in  2 
aewers.  Plans  for  sewers  are  said  to  be  In  the  hands 
of  ex-Clty  Engr.  K.  H.  McCormlck,  of  Detroit. 

Koclr  l»lami.  III. — The  City  Council  Is  reported  lo 
have  voted   for  sewer  extensions  to  cost  |lOO,000. 

Climlon,  la. — The  City  Counrll  has  passed  over  tli" 
Mayor's  veto  a  resolution  Instructing  the  City  Engr. 
to  prepare  plans,  speciflcations  and  estimates  for  u 
complete  sewrraite  system  for  this  city. 

Pmulding.  O. — Bids  will  be  received  Nov.  25  by  the 
VilUge  Council  for  fnrnlshliig  material  and  con- 
strtKtlog  a  12-in.  sewer,  including  Inlets  and  man- 
holes. In  porilooa  of  Cherry  St.  E.  A.  Beam,  Village 
Clk. 

Xoneood.  O. — Engr.  J.  A.  Stewart,  of  Norwood.  Is 
reported  to  have  drafted  a  plan  for  a  sewerage  sys- 
tem to  atart  at  Evanston,  carrying  off  the  sewage 
of  the  suburbs  of  Cincinnati  in  that  vicinity  through 
Norwood  and  drain,  In  addition,  Uyde  Park,  Oakley, 
Pleeaant  Uldge,  Kennedy  Heights,  Sllverton  and 
Madlaonvllle.     Probable  cost  about  $200,000. 

Proria,  III. — l^>cal  press  reports  state  that  ordl 
nances  are  about  to  be  introduced  in  the  City  Coun- 
cil for  the  following  sewers;  for  Dlst.  No.  1,  esti- 
mated coat  $33,000:  for  districts  In  North  Peoria,  es- 
timated cost  $87,000.  and  'for  Persimmon  St.  sewer 
syatein,  eatlmated  cost  $19,000. 


THE    ENGINEERING    RECORD. 

lli*bi:e'.  .ti-ia.— Press  reports  state  that  a  company 
of  Tucson  capitalists  has  asked  for  a  franchise  to 
construct   a   sewer  system  In   Bisbee. 

BRIDGES. 

iBoston,  l/u»«.— The  contract  for  the  steel  super- 
structure for  sections  A  and  B  of  the  new  Broadway 
bridge  has  been  awarded  to  the  Boston  uridge  «oiks 
for  *112.S74. 

The  contra.t  for  building  six  masi>uiy  piers  for  tlic 
\tlantic  .we.  bridge  to  South  Hoston  has  been  a«ar<l 
.-d  to  \V  11.  Ellis,  of  this  city,  and  the  .Niayoi-  lias 
approveil  the  same.     Ills  bid  was  $(ii>.700. 

Wilminutun,  Del.— Press  reports  state  that  the  Levy 
Court  Comrs.  propose  to  build  a  new  bridge  lu  place 
of  .Morrison's  bridge  over  the  Christiana. 

PitUbuia,  Pi*.— It  is  reported  that  the  Peuusylvauiu 
U.  U.  coutemplates  raising  the  30th  St.  bridge,  cross 
lug  Allegheny  Ulver  at  Herrs  Island,  the  IslauU  cuil 
to  be  raised  20  ft.,  while  the  city  end  remalus  as  at 
present.     \V.   H.   Brown,  Ch.    Bugr.,   Philadelphia. 

Acic  loiH-,  A",  y.— Mayor  Low  luis  approved  the  or 
dlnances  appropriating  $2,920,000  for  work  on  Bridge 
No.  3,  ana  $1,027,000  for  work  ou  the  Blackwcll  s 
Island    Bridge. 

Himlimi  I'a. — The  Co.  Comrs.  are  reported  to  be 
cuuslderiiig  the  construction  of  another  bridge  across 
the  Schuylkill   Klver  at  Iteadlug. 

Uucida,  A'.  V. — It  is  stated  tliat  bids  arc  wunlcd 
Nov.  11  for  constructing  a  I'ortland  cement  concrete 
culvert  over  Uiginbotham  Brook,  at  Main  bt.  J.  1'. 
Connor,   City  Clk. 

ilcKecnuort,  i'tt.— Mayor  U.  J.  Black  is  stated  to 
have  signed  the  ordinance  providing  for  the  construe 
lion  of  a  steel  bridge  at  Versailles  Ave. 

Philadilpliia,  I'a.— See  "Sewerage  and  Sewage  Dis- 
posal." 

Petersburg  Va. — Local  press  reports  state  that  the 
Va.  Passenger  &  Power  Co.  proposes  either  to  make 
Improvements  to  the  Free  bridge  over  James  Kiver 
for  the  electric  railway  from  I'etersburg  to  Klch- 
moud,  or  to  build  a  new  bridge. 

Chicago,  III. — Bids  are  wanted  by  the  Drainage  Bd., 
Sanitary  Dist.  of  Chicago,  until  Nov.  19  tor  the 
purchase  of  $1,500,000  worth  of  bonds  for  the  con- 
struction of  bascule  bridges  and  the  widening  of 
the  river. 

Wapakoneta,  0. — Bids  are  wanted  Nov.  28  for  con- 
htiucdng  a  steel  leg  bridge  across  Augialze  Hiver 
2  miles  north  of  Bucklaud,  said  bridge  to  consist  of 
1  span  150  ft.  In  length  with  14  ft.  roadway;  also 
tor  constructing  a  steel  leg  bridge  across  Auglaize 
Itlver  4  miles  northeast  of  Wapakoneta,  consisting 
of  1  span  124  ft.  long,  with  14  ft.  roadway.  W.  11. 
Meyer,   Co.  And. 

Traverse  City,  Mich. — At  a  recent  meeting  of  the 
Council  Engr.  uiomshleld,  of  \V.  ilay  City,  inesentert 
an  estimate  on  a  double  arch  concrete  bridge  with 
abutments  to  cost  $16,500.  Estimated  cost  of  steel 
bridge  $21,600. 

Youngstoicn,  0. — Local  press  reports  state  that  the 
city  and  county  propose  to  build  jointly  a  viaduct 
about  %  of  a  mile  in  length  to  extend  from  Manning 
St.   to  Midland  Ave.   In  the  West   End. 

Delaware,  O. — Local  press  reports  state  that  the 
Columbus,  Sandusky  &  Hocking  R.  R.  will  probably 
build  a  steel  bridge  over  Its  crossing  at  North  San- 
dusky St.  P.  B.  Barrett,  Engr.  Maintenance  of 
Way,    Detroit,    Mich. 

Orand  Rapids,  Mich. — The  contract  for  constructing 
piers  and  abutments  for  Wealthy  Ave.  bridge  is 
stated  to  have  been  awarded  to  Jos.  Higglns,  of 
Grand    Rapids,    for  $23,175. 

Jolict,  III. — The  Jollet  Bridge  &  Iron  Co.  Is  stated 
to  have  secured  the  contract  for  constructing  the 
Bed  Mill  bridge  for  $12,542. 
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CoIiimIws,  O. — The  following  bids  were  opened   Oct. 
yjitr..  for  the  construction  of  sanitary  sewers : 
—Brick  sewers.— 


30  by  the  Bd.  of  Pub.   Wks.,  Julian  Griggs,  Ch. 
—Pipe  sewers. — 


13 


3"      S-" 


s:      £ 


Bidders  and  Addreaaes.        jjeo        ^n      ^-^      jj^      ^^      ^ 


Mt         at 


CJ 


eg     a      c 
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J.  B.  Hbeeta  k  Co..  PitUb'b.$3.85  $2.45  $2.40  $1.35  $0.98 

John  E.  Klog.  Tlffln,  O 3.92     2.86  '" 

l>re  *  Casey.  Pittsburgh.  Pa  4.00  -  2.70 
X.  B.  Abbott.  Columbus.  O..  4.00  2.90 
W.  II.  lAc'btenbcrgJtCo.  "  5.00  3.60 
A.    li.    Piigh,    Columbua.    "     4.73     3.7.1 


2.50 
2.40 
2.50 
2.75 
3.57 


1.4G 
1.56 
1.60 
1.70 
1.76 


00 
1.05 
1.05 
1  ..35 
1.08 


$0.65 

.80 

.77 

.80 

1.20 

1.30 


$0.75  $0.49  $0.49  $33  $140  $0.40 


.85 

.88 

.85 

1.15 

1.12 


.75 

.63 

.69 

1.00 

1.03 


.63 
.60 
.60 
.95 
.94 


34 
43 
35 
35 
40 


150 
1.50 
150 
165 
110 


.50 
.20 
.50 
.75 
.35 


H 
$51,840 
58,608 
57,012 
57.348 
70.86.'i 
72.802 


Hatuat  City.  Mo. — Plana  have  been  prepared  for 
sewen  In  Sewer  DlaL  No.  211,  which  call  for  25,000 
ft.  of  pipe  and  5.000  ft.  of  brick  sewers.  101  mau- 
boiea.  '£:  catch  basins  and  5  flush  tanks.  Total  cost, 
flM,0iK).      it.    W.    Waddell,   City   Engr. 

Betemer,  Ala. — City  Engr.  Wm.  J.  I'arkea  writes 
that  Ibi-  time  for  receiving  bids  for  the  Second  Ave. 
Dlst.  atorm  k<.w>t«  lias  been  postponed  to  Nov.  18; 
the  pro|KiH4-4l  ..cw.-r^  will  range  In  size  from  18  to 
42-IO..  and   ihc  ••oiimated  coat  la  $7,500. 

Ook  CUn.  Tit. — n»e  city  Counrll  has  granted  the 
Cttliena  Sewerage  Co.  a  2.5-year  franchise,  for  the 
coaatmctioD  of  a  sewer  system.  Incorporators:  Ben. 
W.  8lBltb,  E.  <;.   Paiiun  and  W.    I.  Addison. 

Ventral  t'ottnglon,  hii.  Tbio  (own  has  voted  $80.- 
U(l0  bonds  for  lewerage. 


Marthalltown,  la. — City  Engr.  Wm.  Bremner  writes 
that  preliminary  steps  hare  been  taken  by  the  City 
Council  for  the  construction  of  a  viaduct  about  1,500 
ft.  long,  with  approaches  over  the  railroad  track; 
nothhig  will  be  done,  however,  until  the  matter  is 
acted   upon   by  the  State  R.   R.    Comrs. 

Orand  Rapidg,  Minn. — See  "Railroads." 

Hpringficlil .  O. — City  Engr.  W.  II.  Steverling  wrljes 
It  la  proposed  to  balld  a  combined  roadway  and 
electric  railway  bridge:  style,  truss  or  through  gir- 
der; span.  i;tO  ft.;  widlii.  40  ft:  material,  mcdliiin 
steel. 

Wa'tkeiiha.  Wis. — A  section  of  the  Barstow  St. 
bridge,  about  :i5  ft.  In  length,  is  reported  to  have 
collapsed.  A  new  bridge  will  probably  be  con- 
structed. 


.\ilis.  .Mich. — Tlie  South  Bend  &  Southern  Michigan 
Ky.  (,'0.  expects  soon  to  contract  for  a  steel  viaduct 
and  bridge  over  the  Michigan  Central  Ity.  at  Niles; 
length,  about  220  ft.  The  main  span,  of  about  00 
ft.,  to  be  plate  girder  or  riveted  truss,  end  spans  of 
rolled  Ijeams.  W.  S.  Klnnear,  Ch.  Engr.,  Mlcliigau 
Central,   at  Detroit,  Mich. 

Uteuhtnville,  O. — Secy.  Jas.  C.  Mitchell,  of  Itoch 
ester.  Pa.,  writes  that  the  SteubenviUe  Bridge  Co. 
proposes  to  construct  a  bridge  across  Ohio  River 
at  SteubenviUe.  Engr.  in  Charge,  E.  K.  Morse, 
Pittsburg,    Pa. 

SayiiHiir,  Mich. — Bids  will  be  received  by  County 
Koad  Comr.  Herman  H.  Eymer  until  Nov.  26  for  the 
construction  of  the  town  line  bridge  across  Cass  Klver. 
to  cost  about  $15,000. 

hiiujcrillc.  Venn. — Local  press  reports  state  that  the 
Louisville  &  Nashville  R.  R.  Co.  (R.  Montfort.  Ch. 
Engr.,  Louisville,  Ky.)  is  willing  to  enter  Into  cou- 
fereuce  with  the  City  and  the  Kuoxville  Traction 
Co.  (Jas.  Link,  Ch.  Engr.,  Kuoxville)  looking  to  the 
Joint  construction  of  a  viaduct  over  the  yards  of 
the  road  at  Clinch  Ave. 

.Vtmphis.  Tenn. — It  is  stated  that  plans  have  been 
completed  tor  a  $10,000  steel  bridge  to  be  constructed 
at  Bway.,  near  Elmwood,  for  the  Southern  Ity.  (D.  \V. 
Luin.  Engr.  of  Bridges.  Washington.  D.  C. ),  the  Frisco 
(C.  I).  I'urdon,  Ch.  lOngr.,  St.  Louis.  Mo.),  and  the 
Nashville,  Chattanooga  &  St.  Louis  R.  K.  (Hunter 
McDonald,  Ch.  Engr..  Nashville). 

Tacoma,  Wash. — A  Council  Com.  is  reported  to  be 
investigating  the  question  of  constructing  a  bridge 
across  I'uyallup  River  at  St.  Paul  Ave.  and  a  road- 
way  across    the    Hats  on   plies. 

.Milwaukee,  Ore. — Preliminary  surveys  are  stated  to 
have  been  completed  for  a  bridge  for  the  Southern  Pa- 
cific Ry.  Co.  across  Willamette  River,  a  short  dls 
tance  south  of  Milwaukee.  R.  Koehler,  Mgr.,  Port- 
land. 

Chippewa,  Ont. — Engr.  in  Charge  Geo.  Ross,  of  Wel- 
land,  Out.,  writes  that  the  contract  for  building  the 
superstructure  of  a  steel  bridge  across  Weliaud  Klver 
at  Montrose,  4  miles  from  Chippewa,  has  beeu  award- 
ed to  the  Uamilton  Bridge  Wks.  Co.,  of  Hamilton, 
Out.,  for  $8,117;  the  contract  for  the  substructure 
was  awarded  to  Jos.  Battle,  of  Thorold,  Out.,  total, 
$10,998. 

PAVING  AND  ROADMAKING. 

Boston,  Mass. — Bids  will  l)e  received  Nov.  17  by 
Jas.  Donovan,  Supt.  of  Streets,  for  constructing  Co- 
lumbia road  between  Buttonwood  St.  and  N.  1'.,  N. 
H.  and  H.  H.  R.  bridge;  also  on  the  same  date  for 
constructing  (Jolumbla  road  between  1  and  Q  Sts. 

Wilkesbarre,  Pa. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Washington.  D.  C. — The  schedule  of  the  Engr.  Dept. 
of  street  Improvements  to  be  undertaken  next  year 
ill  accordance  with  the  request  of  the  Commissioners 
in  their  estimates  to  Congress,  includes  $110,000  tor 
paving  in  northwest  section;  $152,000  for  grading, 
regulating  and  paving  in  northeast  section;  76,800 
for  paving  in  .southeast  section;  $66,700  for  paving  in 
soutliwesl  section  and  $41,000  for  paving  In  George- 
town  section. 

liroiililjin,  M.  y. — Bids  are  wanted  Nov.  19  for  fur- 
nishing material  and  labor  required  for  the  construc- 
tion of  cement  concrete  sidewalks  in  various  streets; 
the  Engineer's  estimate  places  the  total  number  of 
sq.  ft.  at  41,400.     J.  Edw.  Swanstrom.  Boro.  Pres. 

Huffalo.  A.  1'. — Bids  are  wanted  Nov.  14  for  repav 
lug  Niagara,  17th  and  S.  Division  Sts.  and  Willow  Pi. 
Francis  G.  Ward,  Comr.  of  Pub.  Wks. 

A  correspondent  writes  that  the  following  bids 
were  received  for  paving  Hamburgh  Turnpike,  from 
Buffalo  River  to  the  City  Ship  Canal,  36  ft.  wide, 
y,410  sq.  yds.:  Asphalt— German  Rock  Asphalt  &  Ce- 
ment Co.,  $33,000;  Barber  Asphalt  Paving  Co..  $28,- 
042;  Warner-Qulnlan  Asphalt  Co..  $33,230;  Eastern 
Const.  Co.,  $31,000;  H.  P.  Burgard.  $28,000.  Brick— 
H  P  Burgard,  $32,000;  Barber  Asphalt  Paving  Co., 
$30  488-  F.  V.  E.  Bardol,  $32,000.  Medina  Sandstone 
— H  P.  Burgard,  $37,000;  F.  V.  E.  Bardol.  $35,000; 
Wm.  H.  Kinch,  $33,000;  Barber  Asphalt  Paving  Co.. 
$41,216. 

Ilob'jkcn.  A'.  J. — Bids  are  wanted  Nov.  26  for  im 
proving  6th  and  Madison  Sts.  and  Willow  Ave.  by 
regulating  grade,  resetting  curbs,  relaying  crosswalks 
and  repavliig  roadway  with  present  Belgian  blocks. 
Jas.   H.   Londrlgan,  Acting  City  Clk. 

Sura'use,  A",  y. — The  City  Council  has  approved 
plans  and  speciflcations  prepared  by  the  City  Engr. 
for  paving  Grape  St.  from  B.  Genesee  to  B.  Ken- 
nedy Sts.  with  sheet  asphalt  or  brick.  The  Council 
has  adopted  an  ordinance  providing  the  amount  of 
money,  to  be  raised  to  pay  for  the  paving  of  Butter- 
nut St.   with  brick,  be  hxed  at  $G7.U00. 

miver  Lake,  .V.  y.— Bids  are  wanted  at  the  office 
of  the  Richmond  County  Park  Comrs.  until  Nov.  li 
for  constructing  road  In  Silver  Lake  Park,  as  adver- 
tised  lu  The  Engineering   Record. 

llH«;ii»i';'o".  "•  ''. — Morris  Hacker.  Supt.  of  ('ounlv 
Roads  has  reported  to  the  Comrs.  that  to  macadamiz.^ 
Nichols  Ave.  southward  from  St.  Elizabeth's  would 
cost  $18,000. 

UelhriUe,  A.  J. — Tile  Bd.  of  Freeholders  has  re- 
ceived from  Engr.  Ralph  Earle,  of  Jersey  City,  a  re- 
port which  places  the  estimated  cost  of  improving 
Beilevliie  Turnpike,  tor  a  distance  of  about  :!  miles, 
at  $55,025. 

I'tttsbuni.  I'a. — Local  papers  quote  Dlr.  J.  Guy 
McCandies's  us  having  stated  that  he  will  recommend 
appropriations  for  a  large  amount  of  paving  for  next 
vear.  Among  the  streets  to  be  recommended  will  be 
Forbes  St.   and  5th  Ave.  to  be  repaved  with  asphalt. 

Norwood  Park,  III. — In  the  County  Court  Judge 
Lovi-tt  has  confirmed  the  special  assessment  rolls  for 
the  paving  of  a  large  number  of  the  principal  streets 
in  Norwood  Park  at  a  cost  of  $75,000. 
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Springfield,  111. — The  contract  for  paving  Allen  St., 
over  1  mile  long  and  S6  ft.  wide,  with  sandstone 
furb.  is  stated  to  have  been  awarded  to  J.  F.  Bretz 
&  Son,  their  bid  being  $1.88  per  sq.  yd.  from  7th  to 
2d  Sts.,  and  .|1.44M!  per  so.  yd.  from  2d  to  Walnut 
Sts. ;   curbing,   54  cts.   per  lln.   ft. 

Toledo,  0. — The  lowest  bids  received  for  paving 
Clark  St.  were  from  Garrlgan  Bros,  at  $8,010  tor  vlt- 
riHed  block  with  $200  extra  for  concrete,  and  from 
C.   H.    Burchinais  at  $11,320  for  asphalt   block. 

Bids  are  wanted  by  City  Clk.  Chas.  H.  Nauts 
until  Nov.  17  for  improving  John  and  Machen  Sts., 
Lluwood  Ave.  and  Dove  Lane,  by  paving  with  either 
vitrified  block  or  asphalt  block  on  a  foundation  of 
concrete  or  a  foundation  of  sand  or  broken  stone. 
Bids  are  also  wanted  until  Dec.  1  for  the  improve- 
ment of  Detroit  Ave.  with  a  block  pavement  on  a 
foundation  of  concrete,   sand   or  broken   stone. 

Cincinnati.  O. — City  Engr.  Stanley  has  been  in- 
structed by  the  Bd.  of  Pub.  Service  to  prepare 
plans  and  specifications  for  the  improvement  of 
Hackberry  St.  from  the  end  of  the  present  Improve- 
ment to  "Holloway.  by  paving  with  brick,  and  to 
improve  Park  Ave.,  from  Foraker  to  Ohapcl,  by 
paving   with   asphalt. - 

Hamilton,  O. — A  petition  is  being  circulated  ask- 
ing the  Bd.  of  Control  to  take  necessary  steps  to 
have   South   Front   St.   paved. 

Logan,  O. — Bonds  will  be  sold  and  a  dontraet  let 
early  In  the  spring  for  18,000  sq.  yds.  of  vitrilied 
brick  paving.  Eugrs..  Sieverling  &  Bauer,  of  Spring- 
field,   O. 

Indianapolin.  Ind. — The  Bd.  of  Pub.  Wks.  has 
adopted  a  resolution  for  the  paving  of  a  portion  of 
20th  St.   with  asphalt.     Estimated  co.st,  $22,800. 

Keokuk.  In. — The  City  Council  has  authorized  City 
Engr.  J.  Ross  Robertson  to  ask  for  bids  until  Nov. 
27  for  paving  4  streets  and  1  alley,  requiring  about 
4,500  sq.  yds.  of  brick  paving  and  1.860  ft.  of  stone 
curbing.  Bids  to  be  received  by  Kice  H.  Bell,  Clk. 
of  Council. 

OatUm,  rev>. — Local  press  reports  state  that  the 
Consolidated  Street  Ry.  Co.  will  repave  Main  St. 
between   Its  rails,  at  an  expenditurfe  of  $67,000. 

Topeka,  Kan. — Property  owners  have  petitioned  for 
a  90-ft.  brick  pavement  on  Kansas  Ave.  from  lOlh 
to  13th  Sts.,  with  Allen  County  or  Colorado  stone 
curbing. 

Pratt  City,  Ala. — Bids  are  wanted  for  paving  and 
curbing  certain  sidewalks  on  5  streets.  J.  E.  Seay, 
Chmn.    SI.    Com. 

Ft.  Worth,  Tex. — Bids  are  wanted  Nov.  21  for  25,- 
000  sq.  yds.  of  sheet  asphalt  and  vitrified  brick  pav- 
ing for  Houston  St.  John  B.   Hawley,   City   Engr. 

.Vt'M"  Orlcunn,  La. — Loc.al  press  reports  state  that 
bids  will  be  received  by  the  City  Comptroller  for  the 
repair  of  all  asphalt  streets  in  this  city,  for  the  care 


iif  which  the  city  is  responsible.  City  Engr.  Hardee 
estimates  that  there  are  about  130,000  sq.  yds.  of 
asphalt  pavement  which  will  henceforth  have  to  be 
maintained  by   the  city. 

IjUtonia.  Kfj. — This  town  has  voted  bonds  to  the 
amount  of  $30,000  for  street  improvements. 

man  Joee,  Cal. — A  project  is  under  consideration  for 
the  construction  of  a  county  road  to  connect  Saiita 
Clara  and  San  Joaquin  Valleys  by  way  of  Mount 
Hamilton.  B.  P.  Newhall,  Surveyor  of  Stanislaus 
Cn.  (Modesto,  C.  H.),  is  said  to  be  Interested. 

Son  Francisco,  Cal. — The  Street  Com.  of  the  Bd.  of 
.Supervisors  has  approved  plans  to  repave  Spear  St. 
with  asphalt  block  at  an- estimated  cost  of  $11,200. 

Redondo  Beach,  Cal. — Venable  &  Cleghorn  are  re- 
ported to  have  received  contracts  amounting  to  $4(J,- 
<KX)  for  grading,  graveling,  guttering  and  curbing  iu 
this  city. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Kouth  Noriralk.  Conn. — The  citizens  are  stated  to 
have  voted  to  appropriate  $15,000  to  enlarge  the  mu- 
nicipal electric  light  plant. 

Hartford,  Vonrk.  Mayor  I.  A.  Sullivan  is  reiwrted 
to  be  in  favor-  of  municipal  ownership  of  the  gas 
plant. 

Mahanou,  I'a. — The  Boro.  Council  is  stated  to  have 
granted  a  franchise  to  the  Mahanoy  City  Light,  Heat 
&  Power  Co. 

Camillua,  N.  Y. — A  press  report  states  that  ar- 
rangements are  being  made  to  install  an  electric 
light  plant  in  the  knife  factory.  Lights  will  be  fur- 
nished to  the  village  from  this  plant. 

Haltimore,  Md. — At  the  election  held  Nov.  4  an  or- 
dinance authorizing  the  issue  of  city  stock  to  the 
amount  of  $1,000,000,  to  extend  the  subway  system 
for  underground  wires,  was  Indorsed  by  a  vote  of  the 
people. 

I  tica,  N.  Y. — T.  E.  McGarr.  Secy.  State  Comn,  in 
FiUnacy,  Albany,  writes  that  the  contract  for  rewir- 
ing and  fixtures  at  Utlca  State  Hospital  has  been 
awarded  to  F.  L.  Frost,  of  Albany,  for  $4,889. 

Middletotcn,  N.  Y. — Bids  are  wanted  Nov.  19  for 
electric  wiring  and  fixtures  for  Pavilions  Nos.  1  and 
2  at  the  Middletown  State  Hospital,  as  advertised  in 
The   Engineering  Record. 

Mtamont.  .V.  V. — The  .\ltainont  liiuininating  Co.,  of 
.Vltamont.  has  been  incorporated,  to  supply  gas  and 
electricity  in  Guildorland,  Knox  and  Altamont :  capi- 
tal, $5,000.  Directors:  E.  G.  Crannell,  Kmraett  Myn- 
(lerse,  Eugene  Rand  and  others,  all  of  Altamont. 

Ft.  Monroe,  Va. — See  "Government  Work." 

Vincennes,  Ind. — The  City  Council  Is  stated  to  have 
granted  a  25-year  franchise  to  the  Vlncennes  Electric 
Light  &  Power  Co. 


.1  Hon,  III. — It  is  reported  that  the  Alton  Ry.,  Gas 
&  Electric  Co.  is  planning  to  lay  15  miles  of  addi- 
tional gas  mains  within  the  next  few  months,  and  to 
extend  the  present  mains  to  Opper  Alton  and  North 
Alton.     J.   F.   Porter,   Pres.,   Alton. 

.Murshfifld,   Wis. — See  "Water." 

Akron,  O. — John  Lamparter  and  Ellsworth  R.  Bath- 
rick  are  stated  to  have  petitioned  the  City  Comrs. 
for  a  franchise  for  a  steam  heating  plant. 

Itockford,  III. — The  Council  has  granted  J.  A. 
Walker  and  Fred  K.  Houston,  representing  the  Cen- 
tral Heat  &  Power  Co.,  a  franchise  for  an  electric 
light  plant. 

Hariicsvillc,  Minn. — The  citizens  are  stated  to  have 
voted  to  issue  $7,000  bonds  to  erect  a  power  house 
and  install  new  machinery  for  the  village  electric 
plant. 

Cliishoim,  Minn. — Bids  were  opened  Oct.  31  for  an 
electric  light  plant,  to  be  located  at  Chisholm,  from 
plans  of  Prof.  John  J.  Flather,  of  .Minneapolis,  tor 
John  Costln,  of  Virginia,  .Minn.  Bids  for  building 
were  rejected,  but  W.  I.  Gray  &  Co.  received  the  con- 
tract for  machinery,  boilers  and  electrical  work  at 
.•f  8,253. 

Laicrencebury,  Ky. — See  "Water." 

Chattanooga,  Tenn. — The  Chattanooga  Light  & 
Power  Co.  has  secured  the  contract  for  lighting  the 
city  for  a  term  of  two  years. 

Temple,  Tex.— 3.  T.  Smither  and  F.  E.  Merrill,  of 
Temple,  are  stated  to  have  petitioned  the  City  Coun- 
cil for  a  franchise  for  a  steam  heating  plant. 

Covington,  Ky. — Bids  are  wanted  Nov.  13  for  light 
ing  the  streets,  alleys,  public  places  and  public  build- 
ings of  the  entire  city  with  improved  lights  for  a 
term  of  2  years.     Theo.  Van  Hoene,  City  Clk. 

Ilatticsburg,  Miss. — A  charter  is  reported  to  have 
been  granted  to  the  Hattiesburg  Light  &  Power  Co., 
with  a  capital  of  $30,000.  M.,  R.  H.  and  U.  A.  Hemp- 
bill    are    the   Incorporators. 

<  arrington,  N.  D. — The  Western  Electric  Co.,  of 
Jamestown,  N.  D.,  is  stated  to  have  secured  a  fran- 
chise for  an  electric  light  plant. 

Stvrling.  Colo. — O.  P.  Sells,  of  Pueblo,  is  stated  to 
have  secured  a  franchise  for  lighting  the  city  by 
electricity  for  20  years. 

Davenport,  Wash. — D.  M,  Glasgow,  of  the  Daven- 
port  Machinery  Co.,  writes  that  bids  have  been  asked 
for  the  construction  of  an  electric  light  plant.  V. 
Schreder,    Davenport,   Engr.    In   Charge. 

WilUston,  .V.  D. — See  "Water." 

Halifax,  JV.  S. — Adam  Weber's  Sons,  I'ark  Row 
Bldg.,  .New  York  City,  have  secured  the  contract  for 
lonstructlng  a  coal  gas  plant  at  Halifax  for  the  Hali- 
fax Tram  Co. 

ELECTRIC  RAILWAYS. 

Clinton.  Mass. — The  K.  R.  Comrs.  are  stated  to  have 
granted  new  locations  in  Clinton  to  the  Worcester 
Consolidated  St.  Ky.  Co.  W.  W.  .McKee,  Gh.  Engr., 
W'orcester. 

Derby,  Conn. — F.  H.  Fagan  &  Co.,  of  Derby,  are 
stated  to  have  secured  the  contract  for  constructing 
the  foundations  tor  the  new  power  plant  of  the  C.  R. 
&  L.  Co.  to  be  built  on  Riverdale  Ave.;  contract  re- 
ported to  be  about  $65,000. 

Jaintsloiiti,  X.  y. — Tlic  Citv  Ouncil  is  stated  to 
have  granted  a  franchise  to  the  Warren  &  James- 
town  St.   Ry.  Co. 

Hiiliiria.  N.  Y. — The  llighwav  Comrs.  of  Batavia 
are  reported  to  have  granted  the"  Union  Traction  Co., 
which  proposes  constructing  a  railway  from  Olcott 
to  Batavia,  by  the  way  of  Medina,  a  franchise  on 
the  old  Lewiston  Road  to  the  village  line  of  Batavia. 

Souderton.  Pa. — .\  charter  has  been  granted  to  the 
Snudorton,  Skippack  &  Pairvlew  Electric  Ry.  Co., 
with  a  capital  of  $100,000.  E.  S.  Moser,  A.  G.  Relff 
iiud  Wm.  M.  Anders  are  among  the  incorporators. 
The  line  is  to  extend  from  Souderton  to  Trooper,  a 
distance  of  16  miles. 

Oyster  Bay,  L.  I.,  N.  Y. — The  citizens  of  the  Town 
of  Oyster  Bay  are  stated  to  have  voted  Nov.  4  to 
grant  a  right  of  way  for  a  trolley  line  over  the  main 
highways  from  the  steamboat  landing  to  the  railroad 
station,  and  then  on  to  the  dividing  line  between  the 
towns  of  Oyster  Bay  and  North  Hempstead,  where  the 
proposed  road  will  connect  with  the  trolley,  to  be 
built  in  that  town  so  as  to  provide  a  cross-island  trol- 
ley road  from  the  Sound  to  the  Great  South  Bay. 

Syracuse,  N.  Y. — The  Syracuse,  Lakeside  &  Bald- 
winsville  Ry.  Co.  and  the  Syracuse  &  Suburban  Ry. 
Co.  are  stated  to  have  petitioned  the  Council  for  fran- 
chises for  a  system  of  electric  roads  to  extend  over 
the  entire  city. 

t.pnrhhurg,  Va. — The  Lynchburg  Traction  &  Light 
Co.  is  reported  to  have  awarded  to  the  General  Elec- 
tric Co.,  of  Schenectady,  N.  Y.,  the  contract  for 
equipping  the  plant  which  it  proposes  to  establish  at 
Rensens,  on  the  James  River.  The  amount  involved 
is  reported   to  be  $60,000. 

Rome,  Oa. — The  City  Ry.  Co.  is  stated  to  have  de- 
<ided  to  extend  the  line  to  Lindale,  a  distance  of  6 
miles.  A  power  plant  will  also  be  constructed.  J. 
It.   .Marvin,  .Mgr.,  Rome. 

Piqua.  O. — The  City  Council  is  stated  to  have 
granted  a  franchise  to  the  Springfield,  Piqua  &  Sid- 
ney Traction  Co. 

Vvrmilinn.  (). — It  is  reported  that  plaus  have  been 
prepared  for  a  power  house  to  be  erected  here  for 
the  Lake  Shore  Ry.  Co.  F.  J,  Stout,  Gen.  Supt., 
Toledo. 

Abtngdoa,  III. — The  City  Council  Is  stated  to  ha\e 
granted   a  franchise  to  the   Peoples   Traction   Co. 


Qninvy,  III. — Bracey,  Howard  &  Co.  are  stated  to 
have  secured  the  contract  for  constructing  a  Hue 
from  Quincy  to  Beardstown,  for  the  Quincy  &  South- 
eastern  Electric  Ry.   Co. 

Manitoicoc,  Wis. — The  City  Council  is  stated  to 
iiave  granted  a  franchise  to  the  Manitowoc  &  North- 
ern Traction  Co. 

\'inceiin(s,  Ind. — The  City  Council  Is  atated  to  have 
granted  the  Southern  Traction  Co.  (Smiley  N.  Cham- 
bers, Pros.,  Indianapolis)  a  50-year  franchise.  The 
company  will  operate  an  interurban  line  between 
Vlncennes  and  Jasper,  via  Petersburg,  a  total  dis- 
tance of  44  miles. 

Sheboygan  Falls,  Wis. — The  Sheboygan  Light,  Power 
&  -Ky.  Co.  has  petitioned  the  City  Council  for  a 
franchise  tor  an  electric  railway.  Geo.  B.  Matloon, 
Pres.,    Sheboygan. 

Warsaw,  Ind.- — The  Winona  &  Warsaw  Ry.  Co.  has 
been  incorporated,  with  a  capital  of  $50,000,  to  con- 
struct an  electric  line  between  Warsaw  and  the 
Winona  Assembly  grounds.  Directors:  J,  E.  Beyer, 
S.    C.    Dickey    and   others. 

Columbus,  Ind. — The  Indiana  Central  Electric  Ry. 
Co.  is  reported  to  have  been  organized,  to  construct 
an  electric  railway  to  Brownsville  and  French  Lick. 
Directors:  M.  O.  Reeves,  Columbus;  John  B.  Bur- 
rell,   Brownstown,  and  John  P.  Masters,  Seymour. 

Braincrd.  Minn. — ^W.  K.  Swartz  is  reported  inter- 
ested in  the  construction  of  a  street  railway. 

Lexington.  Ky. — The  business  men  of  Lexington  and 
North  Middletown  are  reported  interested  in  the  con- 
struction of  an  electric  railway  between  these  cities. 
A.  Smith  Bowman,  of  Lexington,  and  Charlton  Low, 
of  North  Middletown,  are  among  those  interested. 

iVcic  Orleans,  La. — It  is  stated  that  the  New  Or- 
leans Rys.  Co.  will  expend  about  $50,000  in  improve- 
ments. 

Houston.  Tex. — Major  C.  C.  Waller  and  associates 
have  petitioned  the  Council  for  a  franchise  on 
Walker  Ave.  and  Main  St.  for  an  electric  line  which 
tiiey  propose  constructing  frorfi  Houston  to  Galveston. 

Oak  Cliff,  Tex. — The  Northern  Texas  Traction  Co. 
has  petitioned  the  City  Council  for  a  franchise  to 
construct  a  line  from  1st  St.  to  Washington  Ave. 

Opelikd,  Ala. — It  is  reported  that  a  company  is 
l)eing  formed  with  a  capital  of  $200,000  to  purchase 
the  electric  plant  of  the  Alabama  Light  &  Power 
Co.  at  Opellka  and  build  an  electric  freight  and  pas- 
senger line  from  there  to  Auburn,  a  distance  of 
about  7%    miles. 

Cleveland,  Tenn. — The  Cleveland  &  Ducktown  Elec- 
tric Ry.  Co.  has  been  incorporated  to  construct  an 
electric  railway  between  Cleveland  and  Ducktown. 
Incorporators:  C.  A.  Lyerly,  C.  E.  James  and  others. 

St.  Louis,  Mo. — J.  I).  Houseman,  .Mgr.  of  the  St. 
Louis,  St.  Charles  &  Western  It.  R.  Co..  is  stated  to 
have  secured  a  franchise  from  the  Co.  Comrs.  at  Clay- 
ton, making  it  possible  for  him  to  consolidate  all  the 
street  railways  in  St.  Louis  County,  and  also  to  build 
connections,   crossroads  and  extensions. 

Leonard.  Tex. — A  meeting  Is  reported  to  have  been 
iield  here  Oct.  28.  with  J.  A.  Thomas  is  Chmn.,  to  con- 
sider the  question  of  constructing  an  electric  railway 
from  lionham.  via  Gober,  Bailey,  Leonard  and  Pike,  to 
Blue  Ridge. 

Omaha,  Aeh. — The  Co.  Comrs.  have  granted  Wm 
Hayden  a  franchise  for  an  electric  railway  through 
Douglas  Co. 

Portland.  Ore. — Winters,  Parsons  &  Boomer,  of 
Butte,  Mont.,  are  stated  to  have  secured  a  contract 
to  construct  a  20-mile  electric  railway  out  of  Port- 
land, Ore. 

Denver,  Colo. — The  Denver  Tramway  Co.  (E.  E. 
Sommers,  Engr.)  is  about  to  build  a  brick  power  house 
at  Wager  and  Piatt  Sts.  ;  cost  $40,000, 

San  Jose,  Cal. — The  City  Council  is  stated  to  have 
granted  F.  P.  Granger  a  franchise  for  an  electric  rail- 
way between  San  Jose  and  Congress  Springs,  a  dis- 
tance of  12V<>   miles. 

Berkeley,  Cal. — The  Town  Trus.  are  stated  to  have 
Rranted  the  Oakland  Transit  Co.  a  franchise  to  extend 
its  line  out  College  Ave.  to  the  entrance  of  the  Uni- 
versity grounds.     W.  F.  Kelly,  Mgr.,  Oakland. 

RAILROADS. 

Buffalo,  N.  Y. — The  N,  Y,  Central  &  Hudson  River 
R,  R.  Co.  Is  reported  to  be  preparing  plans  for  Im- 
proving the  Ohio  St.  docks  and  erecting  new  freight 
sheds  at  a  cost  of  about  $90,000.  It  is  also  proposed 
to  erect  a  foot  path  900  ft.  in  length  across  the 
freight  yards  at  East  Buffalo.  J.  P.  Bradford,  Div. 
Supt.,   Buffalo. 

A  press  report  states  that  the  Lake  Erie  &  Detroit 
River  Ry.  will  be  extended  from  St.  Thomas  to  Buf- 
falo, a  distance  of  about  120  miles.  Owen  McKay, 
Ch.   Engr.,   Walkerville,  Ont. 

A'cin  i'dsth'.  Pa. — A  corps  of  engineers  is  reported 
to  be  surveying  for  a  belt  line  to  be  constructed  here 
for  the  Pennsylvania  R.  R.,  the  Baltimore  &  Ohio 
R.  R.  .Ttid  the  Pittsburg  &  Lake  Erie  R.  R. 

Hobbs,  Md. — A  preliminary  survey  is  stated  to  havi 
l)een  completed  for  an  extension  of  the  Queen  .\nne's 
R.  R.  from  a  point  near  Hobbs  Station,  Md.,  to  Chin- 
coteague,  Va.,  a  distance  of  120  miles.  Probable  cost 
of  construction  Is  $2,500,000,  I.  W,  Troxei,  Ch, 
Engr,,  Queenstown,  Md. 

Lancaster,  Pa. — The  Pennsylvania  R,  R.  Co,  Is  re- 
ported to  be  making  a  survey  for  a  new  section  of 
railroad  in  Lancaster  County,  It  will  connect  the 
main  line,  at  Gap,  with  the  Columbia  and  Port  De- 
posit R.  R.  at  Shenk's  Ferry.  It  will  run  tlir^ugh 
Salisbury,  Paradise,  Strasburg,  Pequea,  Martic  Tind 
Conestoga  Townships.  W.  H.  Brown,  Ch.  Engr., 
Philadelphia. 
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Martim't  Ow»,  i^— The  Lehlgfa  4  New  England 
R.  R.  Co.  (W.  H.  Toons.  Ch.  Engr..  Pen  Arnl.  Pa.) 
U  reported  to  be  gnneylng  for  a  line  from  Martin  s 
Creek  to  Bancpr  and  Pen  Argjl,  to  connect  with  the 
NortluuaptOD  R.  B.  at  Martins  Creek. 

rwfcMTfiTii  C«p.  I'». — The  I»uisTllle  &  Nashville 
R,  R.  Co.  I»  reported  to  have  a  eorps  of  enitliieers 
surveying  a  route  from  the  main, line  at  Pomilugtou 
tJap.  Va..  through  the  coal  regions  of  Virginia  Into 
the  Kentnckr  mountains.  R.  Montfort.  Ch.  Eugr., 
LoolsvlUe,  Kj. 

FmrmriUr.  V». — The  dtlsens  of  Prince  Edward 
Coantjr  are  stated  to  have  voted  a  subscription  of 
$S7,000  to  aid  In  the  construction  of  the  Fariiivllle  & 
Janes  Rlrer  Vallejr  Ry. 

Oramd  Kupida.  Ifimi. — The  International  Kridge  & 
Terminal  Co.  has  been  Incorporated  to  build  and  op- 
erate rallwavs  In  Itasca  County,  and  a  bridge  acro.ss 
the  Rainy  Klver  Into  Canada:  capital,  fSO.CKW.  In- 
rorinralors:  Washington  Gray,  A.  A.  Avery  and 
others,  all  of  Uinneapolls. 

Jmekmrn.  li».— Capt.  C  J.  Little.  Pres.  Lost  Creek 
Coal  Co..  Lost  Creek,  Ky..  Is  reported  Interested  In 
the  roostrucilon  of  a  railroad  from  Jackson  to  Lost 
Creek,  a  dlstince  of  about  '25  miles. 

Dl»  Mi**. — J.  T.  Jones.  Prudential  BIdg..  BuflTalo, 
V  T  .  Pres,  Gulf  &  Ship  Island  R.  R..  Is  reported 
Interested  In  the  construction  of  a  railroad  from  DIo 
or  Mendcnhali  to  Bluntville  and  Colombia. 

timnta  Fr.  .V.  If. — Tbo  Eastern  U.v.  of  New  Mexico 
Is  reported  to  have  flled  Im-orporiitlon  papers  Oct.  30 
for  the  Atchison.  Top«'ka  &  .Santa  Fe  cut-off  from 
TexJco.  near  the  New  Mexico  boundary,  to  Klo  I'uer- 
co.  hi  Valencia  County.  It  will  go  through  Abo  pass 
and  will  cross  the  Klo  Grande  at  Belen.  It  will  be 
285  miles  long  and  will  be  the  connecting  link  for  a 
direct  e««t  and  west  line  from  Kansas  t;ity  to  Los 
Angeles.     W.   B.  Story.  Jr.,  Ch.   Bngr.,  Topeka,   Kan. 

F««*  .V<6.— The  Nebraska  Pacific  Ry.  Co.  has  been 
Incorporated  with  a  capital  of  Jl.000.000  to  build  a 
rallmad  comnionclns  at  Omaha,  through  the  follow- 
ing counties;  Douslas,  Sarpy.  Lancaster.  Saunders, 
Bntler.  Seward.  York.  I'olk.  Hamilton,  Hall,  Clay, 
Adanut.  Kearney,  I'helps  and  Gosper.  Incorporators: 
tH.-v  Erickson.  Emmett  L.  Clark  and  others.  Prin- 
cipal office  to  be  at  Funk. 

Oakland.  Cal. — The  City  Cnuncll  Is  reported  to  have 
voted  to  grant  a  franchise  to  the  San  Francisco  Ter- 
minal Itv.  A  Ferry  Co.  to  operate  a  steam  railroad 
through  'East  Oakland  and  3d  St.  to  the  Oakland  har- 
bor front. 

Kalrma  Him*. — The  Coal  Creek  R.  K.  Co.,  of  Port- 
land Ore..  Is  n-portwl  lnoon>orated,  with  a  capital 
of  trtO.iMi.  by  W.  H.  Moody,  Albert  Bettlngton  and 
J  f  Melneniv  to  build  a  railroad  commencing  at 
a  point  In  Cowllii  County,  Wash.,  and  rnunlng  north 
through  Cowlltx.  Wahkiakum.  Lewis,  Paeiac,  Thurs- 
ton. (  heballs,  .Mason,  Jefferson  and  Clallam  Counties. 

Wimmipry.  Hon. — C.  E.  Hamilton,  of  St.  Paul.  Minn., 
on  behalf  of  an  AmerUan  Myudlcate,  Is  reported  to 
have  applied  to  the  Manitoba  government  for  the 
Incorporation  of  a  company  to  build  railways  In  the 
Canadian    North  West. 

PUBLIC  BUILDINGS. 

BottOK.  Ma**. — The  CungregaliDn  of  .\ilath  Israel 
Is  reported  to  have  decided  to  erect  a  new  temple. 
Jacob  Hellbom.  Chron.   BIdg.   Com. 

PUIsburi;,  Pa. — Bids  are  wanted  Nov.  17  for  the 
constmctlon  of  shelter  hou.ses  a-nd  houses  of  public 
comfort  in  Schenley  .Park  and  Highland  Park.  J. 
Gny  MeCandleas,  Dlr.  Dept.  of  Pub.  Wks. 

HorrUburo.  Pa. — Geo.  I.  Ix)vatt.  424  Walnut  St.. 
Philadelphia,  Is  reported  to  have  been  commissioned 
by  the  BIdg.  Com.  of  St.  Patrick's  Cathedral,  Har- 
rtsbnrg,  to  preiiare  plans  and  speclflcations  for  an 
edifice,  to  b*-  erected  on  W.  State  St.,  to  cost  about 
flOO.OiiO.  Tlic  chnrch  will  be  constructed  of  stone 
and  will  measure  120x150  tt. 

Pater*om.  S.  J. — The  plans  of  Brllc  &  Bacon,  111 
Mb  Ave.,  New  York.  N.  Y.,  arc  stated  to  have  been 
accepted  for  the  public  library  to  be  erected  on 
Bway.  and  Auburn  Sts.,  to  cost  about  flSCOOO. 

Xete  York,  .V.  Y. — The  Armory  Bd.  Is  stated  to  have 
approved  the  pUns  of  Hunt  &  Hunt.  28  E.  21st  St., 
for  the  Wth  Itegt.  Armory  to  be  erected  on  25th  St. 
and  Lexington  Ave.,  to  cost  about  $600,000. 

Architects  York  &  Sawyer,  1S6  Stb  Ave.,  are  stated 
to  have  flled  plans  for  the  new  granite  building  for 
the  New  York  Historical  Society  to  be  erected  on 
76th  St.  and  Central  Park  West.  The  cost  of  the 
whole  building  planned.  Including  wings,  is  esti- 
BWted  at  about  $  1  .UUO.iMMJ.  The  central  part,  now  t<f 
be  erected,  will  cost  about  f4.'>0,000.  Frank  Tilford, 
Chmn.  BIdg.  Com. 

Brooklyn,  V.  Y. — The  Armory  Bd.  Is  stated  to  have 
■elected  S  architects  to  make  plans  in  competition 
for  tbepropoaed  armory  for  the  Second  Battalion  of 
Naval  K^rves  at  B6th  St..  Brooklyn.  The  cost  of 
the  building  Is  to  be  about  |250,000.  Plans  to  be 
•abmltted  on   Dec.  20. 

WUkfbarrt,  Po. — Bee  "Sewerage  and  Sewage 
Disposal." 

MarU-lta,  O.— The  BIdg.  Com.  of  8t.  Mary's  R.  C. 
Chmrch  Is  stated  to  have  recommended  the  plana  of 
Faglunau  tc  I'blrick,  of  ClereiaDd,  for  an  ediflce  to 
OMt  fSO.OOO. 

Bou4l  mil,  O.— The  Trus.  of  St.  Aloyslns  Orphan 
Asylnm  In  Bond  Hill  are  reported  to  have  decided  to 
baUd  a  new  chapel  on  the  grounds  of  the  Institution. 
to  COM  aboDt  f20,000. 

'       ■"•,    Wi». — Contracts   for  \a    Crosse   County 

«e  have  been  awarded  as  follows:  Geheral 

n  to  Peter  Nelson,  of  La  Crosse,  for  »121- 

S47  :    ui^jmblng   to  Thill  A  Lapltz.   of   La  Crosse,   at 

«1,2»0:    heating   to    Fetfr  Baker  NIebubr  Co.,   of    La 

CroMe.  at  ««.786. 
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BrvuN.  O. — W.  H.  Buehrer,  Deputy  Aud..  writes 
that  on  Nov.  3  Williams  Co.  Comrs.  awarded  the  con- 
tract for  hot  water  heating  In  the  court  house  to 
Presaler  k  Pfelffer,  of  Toledo,  for  $6,203. 

Marion.  Intl. — It  is  slated  that  bids  are  wanted 
Nov.  25  for  erecting  a  $1'2.'>,000  Jail  and  Jailer's  resi- 
dence. Richards,  SlcCarthy  &  Bulford,  Archts.,  Co- 
lumbus, O. 

Hendrick*.  Minn. — Bids  are  wanted  Nov.  14  for 
erecting  a  village  hall,  lockup  and  engine  house.  John 
Eggen,  Village  Recorder. 

Cleveland.  O. — Kids  are  w.inted  Nov.  15  for  fur- 
nishing and  installing  n  steam  heating  system  In  the 
engine  house  at  Kirkhind  St.  Pumping  Station.  Chas. 
I'.  Salen,  Dlr.  of  Pub.   Wks. 

^yinfieUl.  Kan. — The  plans  of  H.  M.  Hadley.  of  To- 
peka, are  stated  to  have  been  accepted  for  a  Carnegie 
Library,  to  cost  $15,000. 

Winn»boro,  La. — Col.  Stevens,  of  Alexandria,  Is 
stated  to  have  prepared  plans  for  a  $20,000  court 
house  for  Franklin  County. 

Missitsippi  City.  Mi»s. — The  Superv.  of  Harrion  Co. 
are  stated  to  have  selected  the  plans  of  Andrew  J. 
Bryan  &  Co.,  of  Jackson,  for  a  $40,000  court  house. 

\orlh  Talima,  Wash. — The  Congregation  of  St.  Jo- 
seph's R.  C.  Church  Is  stated  to  have  decided  to 
erect  a  new  edIBce  of  brick  and  stone,  to  cost  $20,000. 

Colorado  Springs.  Colo. — The  contract  tor  the 
wiring  and  electric  fixtures  for  the  new  cotmty 
court  house  Is  stated  to  have  been  awarded  to  Doss 
Bros.,    of  Denver,  for  $5,500. 

Ban  Francisco,  Cal. — The  congregation  of  Emanu-EI 
Is  stated  to  have  decided  to  erect  a  new  temple  on 
Sutter  St.  and  Van  Ness  Ave.,  to  cost  about  $250,000. 

BUSINESS    BUILDINGS. 

Grrenflrld.  Mass. — A  5-storv  brick  and  brownstone 
addition  .50x112  ft.  is  to  be  built  to  the  American 
House.  Drawings  will  be  ready  for  estimates  about 
Nov.  15.    Architect,  B.  H.  Seabnry,  of  Springfield. 

Arrrrne.  L.  I.,  y.  Y. — It  Is  stated  that  Alice  Bar- 
rett will  erect  a  hotel  on  Gaston  Ave.  and  the  ocean 
front,  to  cost  about  $35,000. 

.iuburn.  N.  Y. — The  Anbiirn  &  Syracuse  Electric 
Ry.  Co.  is  stated  to  have  decided  to  erect  some  new 
buildings  here,  for  the  storage  of  cars,  etc. 

nuftalo.  Ji.  Y. — Robt.  J.  Reidpath.  Mutual  Lifo 
BIdg.,  is  the  architect  for  a  3-story  brick  building  to 
be  erected  on  Main  St.  at  Brie  R.  B.  crossing  for  the 
Wright  Taper  Roller-bearing  Co.     Cost,  $.30,000. 

Sharon,  Pa. — The  opera  house  owned  h.v  Jas.  O.  and 
L.  S.  Morgan  is  stilted  lo  have  been  destroyed  by 
lire  Oct.  30th.     It  will  probably  be  rebnilt  at  once. 

Atlanta.  Oa. — The  Southern  Ry.  Co.  Is  stated  to 
have  decided  to  erect  a  $600,000  depot  on  Mitchell 
SI.  and  Madison  Ave.  W.  A.  Vaiighan,  Div.  Supt., 
Atlanta. 

Charloltc.  A'.  (■. —  Press  reports  state  Unit  F.  P.  Mil- 
burn,  of  Columbia.  S.  C.,  will  prepare  i>Ians  and  speci- 
lleatlons   tor  a  new  hotel,  to  cost  $1(M>.0(I0. 

Mlliraukee.  Wis. —  It  is  stated  th.'it  the  Schlitz  Brew- 
ing Co.  win  erect  a  bottling  house,  to  cost  about 
$100,000. 

Ft.  Dodge,  la. — W.  J.  ZIttereil.  of  Webster.  Is  stated 
to  have  secured  the  contract  for  erecting  a  freight 
depot  for  the  Chicago  Great  Western  R.  R.  for 
$25,000. 

Winton,  Minn. — The  Union  Iron  Works,  of  Minne- 
apolis, are  stated  to  liave  secured  the  contract  fni* 
erecting  a  saw  mill  at  Winton  for  the  St.  Croix  Lum- 
ber Co.,  for  $50,000. 

Waukeyan.  III. — John  J.  Flanders.  Masonic  Temple. 
Chicago,  is  stated  to  liave  completed  plans  for  a  3- 
story  store,  office  and  flat  building  to  be  erected  here 
for  Clarence  and   Fred.   Murray,  to  cost  $40,000. 

Chicaiio.  III. — It  is  stated  that  a  7-story  printing 
house  covering  100x75  ft.  is  to  be  erected  at  102-110 
West  Jackson  Boule.  for  Mrs.  Fannie  B.  Parrar,  at 
a  cost  of  $80,000. 

.The  Standard  Office  Co.  is  reported  incorporated,  to 
erect  an  office  building  on  Jackson  and  Michigan  Bou- 
levards, to  cost  alMuit  $2  000,000.  E.  P.  Ripley.  Pres. 
Santa  Fe  Ry..  aud  Architect  D.  II.  Bumham.  Rookery 
BIdg.,  are  reported  to  be  among  the  incorporators; 

Detroit,  Mich. — Albert  Kahn.  Union  Trust  BIdg..  is 
stated  to  have  prepared  plans  for  a  $15,000  club 
house  for  the  Detroit  Racquet  &  Curling  Club. 

Columbus,  0. — Frank  Packard,  Hayden  BIdg.,  is  re- 

?orted  to  be  preparing  plans  for  a  building  for  The 
'ubilc  Service  Co.,  to  be  located  at  Mound  and 
17th  Sts.  The  structure  Is  100x100  ft.,  to  be  of 
brick  1  story  high,  and  have  a  smoke  stack  180  ft. 
high.  The  contract  for  the  foundation  has  been  let. 
The  new  concern  is  to  furnish  heat  and  light  to  the 
public. 

Bowling  Green,  0. — The  Ohio  Central  Ry.  Co.  Is 
stated  to  have  decided  to  erect  an  $18,000  depot. 
Clifford    Buxton,    Ch.    Bngr.,   Toledo. 

CrcncfordsTille,  Ind. — The  Wm.  P.  Jungclaus  Co., 
of  Indianapolis,  Is  stated  to  have  secured  the  con. 
tract  for  erecting  the  Big  Four  depot,  for  about 
$15,500. 

Louisville,  Kii. — The  Sunnybrook  Distillery  Co.  has 
taken  out  a  building  permit  to  erect  a  5-story  ware- 
house on  27th  St.  and  Bway.,  to  cost  about  $70,000. 

Kansas  City.  Mo. — A.  Van  Brunt.  716  Delaware  St.. 
Is  the  architect  for  a  $.30,000  brick  store  to  be  built 
at  0th  St.  and  Bway.  for  B.  Adler. 

A.  B.  Meyer  Is  about  to  erect  a  $.35,000  brick  store 
on  Grand  Ave.  between  11th  and  12th  Sts. 

Sbepard  k  Farrar.  Bank  of  Com.  BIdg.,  are  the 
architects  for  a  brick  store  to  be  built  for  Baker  & 
Lockwood  at  Sd  and  Oak  Sts.     Cost,  $75,000. 
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Redlands,  Cal. — L.  Behyner.  of  Los  Angeles,  is  re- 
ported to  be  organizing  a  company  with  a  capital  of 
$25,000,  to  build  an  opera  house  in  Redlands. 

Havre.  Mont. — Architect  Bell  Is  stated  to  have  pre- 
pared plans  for  a  brick  business  building  for  O.  G. 
Skvlstead  aud  the  Stringfelluw  Drug  Co.  ;  probable 
cost,  $20,000 

Winnipeg.  Man. — Jas.  Cadham  Is  stated  to  be  pre- 

f wring  plans  for  a  warehouse  to  be  erected  on   Mc- 
Jermot  Ave.  and  King  St.  for  Stobart,  Sons  &  Co. 

New  YoiiK  City. 

Permits  for  the  following  buildings  hare  been  i* 
Kuei:  c,  signifies  cost;  o.  owner:  a,  architect;  m, 
Vinson:  cr,  carpenter:  and  b,  builder. 

Cortlandt  and  Church  Sts,  15-8tory  br  and  stone 
office  bldg:  c,  $500,000;  o.  New  York  Telephone  Co; 
a,  C  L  W  Eldlitz;  m,  Chas  T  Wills;  cr,  Walt  & 
Sinclair. 

.3.35  to  347  E  20th  St;  3  6-story  br  and  stone  flats 
and  stores  :  c.  total,  $90,000  ;  o.  Feller  Sherufsky  ;  a, 
Sass   &  Smallhelser. 

43d  St  and  7th  Ave,  4-story  br  and  stone  theater; 
c,  $200,000:  0.  E  C  Potter;  a,  V  Hugo  Koehler. 

322  and  324  W  48th  St,  5-story  br  stable;  c,  $25,000; 
o,  Mrs  Ella  Smith;  a,  M  V  B  Ferdcm. 

DWELLINGS. 

Boston.  Mass. — The  following  plans  have  been  filed 
with  the  Building  Comr.:  Block  of  six  4-story  stone 
and  brick  residences,  to  be  erected  on  Bay  State 
Road,  Back  Bay,  for  Geo.  Wheatland,  24  Congress  St. 
Builders,  Vaughan  &  Warren;  architect,  S.  D.  Kel- 
ley,  209  Washington  St.;  estimated  cost,  $120.00fl. 

Four  apartment  houses,  4  stories  each,  brick  and 
limestone:  estimated  cost,  $150,000.  Owner,  B.  A. 
Bangs;  builder,  Joseph  Green;  architect,  D.  H. 
Woodbury,  53  State  St. 

Mew  York,  N.  Y. — McKim.  Meade  &  White.  100  5th 
Ave.,  are  stated  to  be  preparing  plans  for  a  resi- 
dence for  Jas.  Stlllman  to  be  erected  on  72d  St.  and 
5th  Ave.,  to  cost  about  $1,000,000. 

Toledo,  O. — Walter  Hudson.  Law  Bldg..  is  stated 
to  be  preparing  plans  for  a  3-story  flat  to  be  erected 
for  John  Coleman  on  15th  and  Wisconsin  Sts.,  to  cost 
$12,000. 

Chicago,  III. — Mllo  D.  Matteson  will  erect  three 
3-story  apartment  houses  at  159-165  Lake  View  Ave. 
at  a  total  cost  of  $75,000. 

S.  M.  Seator.  Reaper  Blk.,  is  stated  to  have  pre- 
pared plans  for  a  3-story  apartment  house,  to  be 
erected  on  So.  Park  Ave.  and  60th  St.,  to  cost  about 
$100,000. 

Kranston.  III. — F.  C.  Letts  will  erect  a  residence  (m 
Ridge  Ave.   and  Dempster  St.   to  cost  about  $25,000. 

Frank  R.  Kirkham  will  erect  an  apartment  house 
on  Davis  St.  and  Oak  Ave.,  at  a  cost  of  ,$30,000. 

Ditroit,  Mirh. — Clias.  W.  Koehler.  :,4  Rllhl  i!lk  .  is 
slated  to  have  completed  plans  for  a  2  story  brick 
.■ipartment  house  of  9  flats  for  ('has.  Holtz.  to  be 
erected  at  Gruminond  Ave.  and  Hamilton  Boule.,  to 
cost  $15,000. 

St.  Louis.  Mo. — .\  building  permit  has  been  Issued 
to  11.  Elliott,  Jr..  to  erect  a  2-story  brick  and  stone 
residence   at   5355    Kingsbury     Boule.    at     a     cost    of 

$38,000. 

OakUind,  Cal. — W.  G.  Henshaw  and  A.  W.  I'attiani 
are  stated  to  have  decided  to  erect  a  7-story  brick 
apartment  house  on  Bush  and  Leavenworth  Sts.,  to 
cost    about   $150,000. 

Nkw  YoiiK  Cnv. 
Permits    for    the   following    buildings    hare    hccti   is- 
sued:  c,   signifies    cost:   o.   owner:   a,   architect;    m, 
mason;  cr,  carpenter:  and  b,  builder. 

Bway  and  80th  St,  lO-story  br  and  stone  flat;  c. 
$200,000;   0,   Wm    C   Dewey:  a,   John    H    Duncan. 

Walton  and  Burnside  Aves,  4  2-story  br  dwells; 
c.  total,  $24,0<I0;  o,  Herman  Hunnecke;  a,  J  J  Vree- 
land. 

Brooklyn. 
Prospect   I'ark   West  and  President  St.   6-story  br 
apartment   bldg.   c,   $200,000;   o,    Carl   J   Zimmerman; 
ii,   S  O    Schwartz. 

SCHOOLS. 

C/iarlcnionf,  Miihk. — 11.  W.  Hurrington  and  G.  E 
I'.emis  are  members  of  the  llldg.  Com.  appointed  to 
buy  land  and  build  a  school  ho\ise. 

Boston.  Mass. — Bids  will  be  received  Nov.  11  by  the 
Schoolhouse  Comn.  for  •  plumbing,  masonry,  carpen- 
try and  other  work.     R.  Cllpston  Sturgis,   Chmn. 

Brooklyn.  N.  Y. — Bids  are  wanted  by  C.  B.  J.  Sny- 
der, Supt.  of  School  Bklgs.,  Dept.  of  Educ,  New 
York  City,  until  Nov.  17,  for  the  general  construction 
of.  additfcin  to.  and  alterations  In  School  123.  Boro.  of 
Brooklyn;  amount  of  security  required,  $75,000. 

Castle  Shannon,  Pa. — Snee  Bros.,  of  Knoxviile.  are 
stated  to  have  secured  the  contract  for  erecting  a 
brick  and  stone  school  for  $28,000. 

Sparrows  Point,  Md. — Dnnl.  Harding,  of  Towson, 
Is  stated  to  have  secured  the  contract  for  erecting  a 
school  here  for  $26,772. 

South  Orange.  2V.  J. — Wm.  Devogel.  of  Passaic.  Is 
stated  to  have  secured  the  contract  for  erecting  the 
Maplewood  School  for  $21,260,  and  N.  S.  Kellogg  the 
contract  for  heating  same  for  about  $2,700. 

New  York,  N.  T.— The  Bd.  of  Trus.  of  the  City  Col- 
lege Is  stated  to  have  adopted  the  flnal  plans  for  the 
new  buildings.  Architect,  Geo.  B.  Post,  33  E.  17th 
St.  The  Bd.  of  Estimate  has  already  granted  $600,- 
000  of  the  $2,100,000  required. 

Philadelphia,  Pa. — John  Wanamaker  has  purchased 
property  on  Broad  and  Christian  Sts.  and  will  erect 
on  the  site  a  building  for  Bethany  College,  to  cost 
about  $300,000. 

Saginaw.  Mich, — A  $150,000  manual  training  school 
has  been  donated  to  this  city  by  W.  R.  Burt.  Ar- 
chitect not  yet  selected. 
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Cedar  Falls,  la. — The  Tras.  of  the  State  Normal 
School  are  stated  to  have  decided  to  erect  a  gymna- 
sium next  year,  to  cost  about  $50,000. 

itarlin,  Tex. — H.  Galbralth,  of  Miltord,  Is  stated  to 
have  secured  the  contract  for  erecting  a  school  here 
for  ?23,200. 

Wahoo,  Neb. — The  directors  of  the  Luther  Academy 
are  reported  to  have  decided  to  erect  a  new  school, 
at  a  cost  of  $18,000.  Architect  Piym,  Brownell  Bidg., 
Lincoln,  Is  stated  to  have  been  selected  to  prepare 
the  plans. 

Salt  lAike  City.  Itah. — Supt  of  Bidgs.  Pliiney  is 
stated  to  be  preparing  plans  for  a  school  for  the  18th 
Ward,  to  cost  about  $100,000. 

Fresno,  Cal. — The  plans  of  the  McDougall  Bros.. 
Voormum  Blli.,  are  stated  to  have  been  accepted  for 
a  10-room  brick  school,   to  cost  about  $40,000. 

Denver,  Colo. — E.  Philip  Varian,  Taber  Bldg..  is  the 
architect  for  a  brlcls  and  stone  school  to  be  built  In 
South  Denver,  at  a  cost  of  $25,000,  for  the  State 
School  for  Children. 

STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

Jfew  Haven,  Conn. — The  following  bids  are  reported 
to  have  been  opened  Oct.  28  by  the  Bd.  of  Health 
for  the  collection  of  garbage:  Eastern  district,  K.  D. 
Daley,  $4,000;  K.  A.  Hemingway,  $4,250.  Western 
district,  Jos.  Lawrence,  $3,700;  A.  N.  Farnham, 
$4,600. 

New  York.  N.  Y. — The  only  bid  received  Nov.  7  for 
the  removal  of  snow  and  ice  In  Manhattan  Boro.  was 
Ihat  of  the  Century  Const.  Co.,  21  I'ark  Row,  at  30 
cts.  per  cu.  yd.  Bid  rejected,  and  the  contract  Is  to 
be  readvertised. 

Rochester.  N.  V. — The  present  contract  for  the  col- 
lection of  garbage  expires  the  first  of  the  year  and 
l)ld8  win  probably  soon  be  asl^ed  for  a  new  contract. 

UilirauUee,  Wis. — M.  D.  Newald,  of  this  city.  In  a 
recent  communication  to  the  Common  Council,  has 
made  a  proposal  to  take  over  the  garbage  disposal 
plant  O'U  Jones  Island,  pay  the  city  $0,000  a  year 
rental  and  collect  the  garbage  of  the  city  for  $77,500. 

Kansas  City.  Mo. — City  Physician  Langsdale  has 
been  authorized  by  the  Special  Council  Com.  to  re- 
ceive bids  for  the  collection  and  disposal  of  garbage 
lu  a  sanitary  manner  by  a  heat  process. 

GOVERNMENT   WORK. 

Ft.  McKintey.  Me. — Capt.  A.  W.  Yates.  Q.  M., 
V.  S.  A.,  Portland,  Me.,  writes  that  contracts  for 
work  at  Ft.  McKlnle.v  have  been  awarded  as  follows: 
(bids  opened  Oct.  20):  Construction  to  Chas.  King 
k  Co.,  of  Boston,  Mass.,  at  $.34,500  for  Barracks  146; 
$19,600  for  Oflicers'  Quarters  142A;  and  $I2.2i»()  for 
Officers'  Quarters  120C;  total,  $6<).;f00.  Plumbing  to 
M.  C.  Hutchinson,  of  I'ortland,  ,Me..  at  $3,945,  $1..324 
and  $1,205  for  the  three  buildings,  respecliveiv;  total, 
$6,564.  Heating  to  Artiiur  H.  Mouitou,  Portland, 
Me.,  at  $2,585,  $1,125  and  $725,  respectively;  total. 
$4,4.35.  Electric  wiring  to  Jas.  Wilkinson  &  C'o.,  of 
Boston,  at  $422,  $327  and  $248,  respectively;  total, 
$097. 

Boston,  Mass. — Bids  are'  wanted  at  the  Bureau  it 
Yards  and  Docks,  Navy  Dept.  Washington,  1>.  C, 
.Mordecai  T.  Endicott.  Ch.  of  Bureau,  until  Nov.  22 
for  constructing  an  extension  of  I'ier  No.  1  and  doing 
necessary  dredging  at  Boston  Navy  Yard,  estimated 
cost,  $53,000  ;  until  Nov.  29,  for  rebuilding  machine 
shop  No.  2.  building  No.  42,  Boston  Navy  iard,  esti- 
mated cost,  $91,000,  and  until  Dec.  6  for  consti-ucting 
a  brick  and  steel  smlthery  building,  Boston  Navy  Yard, 
estimated  cost,   $139,000. 

Boston,  Mass. — The  following  bids  were  opened  Oct. 
30  by  Lieut.-Col.  W.  S.  Stanton,  Corps  of  Engrs., 
U.  S.  A.,  for  dredging  35  ft.  channels  In  Boston  Har- 
bor— o,  in  Broad  Sound  ;  b,  in  Upper  Harbor  :  Carkln, 
Stlckney  &  Cram.  Detroit,  -Mich.,  a  40c.  cu.  yd. ;  b.  20c. 
cu.  yd.  O.  H.  Breymann  &  Bros..  Toledo,  O.  (Divis- 
ions 3  and  4  only),  a,  39c.  cu.  yd.;  b,  20c.  cu.  yd. 
New  England  Dredging  Co.  and  Eastern  Dredging  Co.. 
Boston,  a.  39.9c.  cu.  yd. ;  b,  23.7c  to  26.7c.  for  dltTer- 
ent  divisions.  Bay  State  Dredging  Co.,  Boston, 
Mass.  (Division  4  only),  a,  44c.  cu.  yd.;  b,  25.5c.  cu. 
yd.  Morris  &.  Cumtngs  Dredging  Co.,  New  York 
(Divisions  2,  3  and  4  only),  a,  40e.  cu.  yd.  ;  b,  23.5c. 
cu.  yd.  The  appropriation  for  this  work  Is  said  to  be 
$2,600,000. 

New  York,  N.  Y. — Bids  are  wanted  at  the  Bureau 
of  Yards  &  Docks,  Navy  Dept.,  Washington,  D.  C, 
Mordecai  T.  Endicott.  Ch.  of  Bureau,  until  Nov.  15 
for  removing  from  90,000  to  140,000  cu.  yds.  of  mate- 
rial from  the  waters  of  the  New  York  Navy  Yard. 

I'lattsburg  Barracks,  N.  Y. — Bids  will  be  received 
here  Nov.  30  for  constructing  roads  and  gutters.  Ad- 
dress Quartermaster. 

Philadelphia,  Pa. — Bids  are  wanted  at  the  Bureau 
of  Yards  &  Docks,  Navy  Dept.,  Washington,  D.  C, 
until  Nov.  29  for  removing  500,000  cu.  yds.  of  mate- 
rial from  the  waters  of  the  Navy  Yard,  League  Is- 
land, Pa. 

Dover,  N.  J. — Bids  are  wanted  at  the  D.  S.  Powder 
Depot  until  Nov.  22  for  constructing  loading  house, 
also  pump  and  boiler  bouse;  bids  are  also  wanted 
nntll  Nov.  28  for  constructing  brick  and  steel  build- 
ings as  follows:  magazine  50x150  ft.;  storehouse 
50x200  ft.;  one  building  30x75  ft.  a-nd  one  building 
30x42  ft.     O.   B.   Mltcham,  Ord.  Dept.,   Comdg. 

TompkinsviVe,  N.  Y. — Bids  are  wanted  by  MaJ.  Wm. 
T.  Rossell,  Corps  of  Engrs..  U.  S.  A.,  at  Tompklns- 
vllle  until  Nov.  18  for  furnishing  riprap  stone  for  pro- 
tection of  Hog  Island  Shoal  Light  Station,   R.  I. 

Washington,  D.  O. — Bids  are  wanted  at  the  U.  S. 
Engineer  Oflloe,  Washington,  until  Dec.  3  for  dredg- 
ing 111  Rappahannock  River,  Mllford  Haven  and  Car- 
ters Creek.  Va.,  and  until  Dec.  6  for  dredging  In  Bre- 
ton Bay.  Md.,  and  Lower  Machodoc  Creek,  Va.,  as 
advertised  in  The  Blnglneering  Record. 


New  York,  N.   Y. — The   lowest   bid  received  at  the  Ft.  Lincoln,  N.  D. — Bids  are  wanted  Dec.  1  for  erect- 
Treasury   Dept.,   Washington,    D.   C,    on   Nov.   5   for  Ing  a  hospital.     Geo.   E.   Pond,   Ch.  Q.   M.,   St.   Paul, 
the  mezzanine  floor  extension.  Mall  St.  End,  Registry  Minn. 
Division,    U.    S.   Court   House   a-nd    Post   Office,    New 

York,    was  from    Kelly  &  Kelley,   of  New   York   City,  Los    Angeles,   Cal. — Capt.   Edgar  Jadwin,   Corps   of 

at   $13,796.  Engrs.,   U.   S.  A.,  writes  that  contracts  for  dredging 

Ft    McRee    F/n —Rids  flrp  wanted  Nov    iqhvPont  '"    Wilmington    and    San    Dlego    Harbors,    Cal.    (bids 

^'.  E.''c'o'ler'Q':'"M.,''afVtr''B"?ra*^'cas,"  Fla',  ferSfo^f:  ZTmond^A  ^%^rT  0^.^1.1^''%^,'  'SlvlXn  "a 

W™c'%^'  ±r^A^  a?Ft" McKce"'''"^'  '  '"'""'  '"''  whrch^ca'lls^fo/  'th7dredg!i^'"or2'  ch^-illel^ar'the" en"" 

iV.  C.  O.  Quarters,  at  It.  McKce.  trance  to  Wilmington  Harbor,  Cal.  (Inner  Harbor  at 

Ft.  McRee,  Fla. — See  "Water."  San   Petro),    to  a   depth   of  20  ft.   below  low  water, 

„     ,  ,,     „        ,.,^                   ,  ^   „,        „„     .  .,      ,,  from  near  the  outer  ends  of  Jetties  to  about  600  ft. 

Norfolk,  Fa.— IJIds  are  wanted   Nov.  JO  at  the  Bu-  north   of  Deadman's   Island    (amount  available,   $60,- 

reau  of  Yards  &  Docks,  Navy  Dept.,  Washington,  D.  ooo),   at  50  cts.   per  cu.   yd.,   also  Division   B,   which 

C,    Mordecai    T.    Endicott,    Ch.    of    Bureau,    for   con-  calls    for   dredging   within    Wilmington    Harbor    north 

structlng  a  brick  and  steel  storehouse  for  equipment  of  Division   A,    to   a   depth    of   18   ft.   at   low   water 

at  the  Norfolk  Navy  Yard;  estimated  cost,  $t«,000.  along  principal  wharfs  and  depth  of  not  less  than  14 

Ft.    Monroe.    T«.— Bids    are    wanted    at    the    U.    S.  ":  'i!J  ^?r™'"^'' „*°  wharf  (amount  available,  $40,000), 

Engineer  Oflice,    Norfolk,   Va.,   until   Dec.  4  for  fur-  ?,'.  }S.  "^ni   P^^  "",^  ^\,  T°  ^,;  ^i    ^o'^anius,  of   San 

nishlug    generator,    engine,    switchboard,    boiler   and  "^f^°\  "'vision    C,    which  calls  for  dredging   In    the 

chloride  accumulator   elements   for  an   electric   plant  !!^'Po5^''?,'^*'L**S'fV''*^  ?''*'''' i'''''»,?"'l''l'i*'J» "'"'/"■"'=*' 

at    Ft.    Monroe,    as    advertised    In    The    Engineering  J?„f!2   ,„^^^^t    ol'^'^nlkii"  «r''S&J>''   "^^A^'  f^  '"'^ 

Record  water   (amount    available,   $35,000),    at   28.5   cts.    per 

cu.  yd. 

Ft.   Myer,  Ya. — Bids  are  wanted   Nov.   22  for  con-  Bids  are  wanted  Nov.  26  by  Capt.  Edgar  Jadwin, 

structlng  Officers'  Quarters,  as  advertised  In  The  En-  Corns  of  Engrs.,  U.   S.   A.,  at   Los   Angeles,  for  com- 

gineerlng  Record.  pletlng   the   jetty    work   at   San   Dlego   Harbor,    Cal. 

...           ,.       ,    ,      ,„.             »       ..     «               V      t     1  A   copy  of  the  specifications  for   this   work   may   be 

Indmnapolis,    /nrf.— 'I'he    contract     tor    mechanical  ggen  gj  the  office  of  The  Engineering  Record, 
and  electrical  equipment  for  the  U.   S.   Court  House 

t"**  K°«-im®'^'*  'r    ^"i"^<l  fo    ?'*^,?,  ■">«"   2J^?''^,!i''   *"  ^*-  ITiiarhuca.  .4rt«.— Bids  are  wanted  until  Nov.  29 

Jas.  McW  llliains  &  Co.,  of  Louisville,  for  $111,028.  by  Lieut.-Col.  J.  W.  Pope,  Ch.  Q.  M.,  Denver,  Colo., 

arand    Rapids,    Mich.— The    following    bius    were  'o""  constructing  2  lavatories  at  Ft.  Huachuca. 
opened  Oct.  29  by  Cant.  Chas.  Keller,  Corjis  of  Engrs., 

U.  S.  A.,  for  extending  the  South  pier  at  Manistee,  Ft.  Lawton,  Wash. — According  to  local  press  re- 
Mich  :  T.  J.  Bennett  &  Co..  Muskegon,  Mich.,  $13,-  ports  the  following  bids  were  received  at  the  U.  S. 
038;  Robt.  Milieu  &  Co.,  Muskegon,  $13,754;  Burk,  Engr.  Office.  Seattle,  for  the  construction  of  7  build- 
Smith  &  Nelson,  Muskegon,  $14,455  :  Wm.  Brownrlgg,  Ings,  including  plumbing,  steam  heating  and  gas 
Manistee,  Mich.,  $14,819.  piping  at   Ft.   Lawton:   F.   A.   Pattus,   of   California, 

$100.K52:  $300  less  if  California  slate  Is  used.      W.  R. 

Chicago,  III. — The  following  bids  were  opened  Oct.  Nichols,  Tacoma,  $110,000;  Brlngham  &  Hoska,  Seat- 

29  by  Lieut. -Col.  O.  H.  Ernst,  Corps,  of  Engrs.,  U.  S.  A.,  tie,   $117,107;   Wm.   Peacock,  of  San   Francisco,  $135,- 

for  (a)  dredging  and  (6)   rock  excavation,  in  Calumet  065,    if   California   slate   Is    used.     Separate   bids   for 

River,   111.:  Saml.   I.  Dixon,   Milwaukee.   Wis.,  a,  25.8  steam   heating  were   also   received   as  follows:  S.   B. 

cts.  per  cu.  yd. :   b,  $8.40  per  cu.  yd.     FItz  Simons  &  Brown,  of  Seattle,  $10,929;  Washington  Steam  Heat- 

Connell  Co.,  Chicago,  a,  24.5  cts. ;  b,  $5.90.     Lydon  &  ing    Co.,    $11,222;    Seattle    Heat     &     Plumbing    Co., 

Drews  Co.,  Chicago,  o,  30  cts. ;   6,  $6.00.     Ilausler  &  $12,555.    New  bids  for  this  work  have  been  asked  and 

Lutz  Towing  &  Dock  Co.,  Chicago,  a,  22.5  cts. ;  b,  $5.50.  will  be  opened   Nov.  13. 

Columbus,  O. — The   following   bids   were  opened  Oct.    21   by  Maj.   Dan  C.   Kingman,   Corps   of   Engrs., 

U.  S.  A.,  for  constructing  breakwaters,  the  extension  and  reconstruction  of  parts  of  east  and  west  piers  at 
Conneaut  Harbor.  (J.  ;  alternate  bids  were  received  on  East  Breakwater,  the  bids  on  timber  crib  break- 
water, pier-heads,  timber  crib  and  concrete  piers,  being  the  same  in  each  case. : 

£^'          m'"^'  S   ■        "^            J^            •"=           uf^ 

B'O             az  •«=              "'■a                -^-e             So^             -^^ 

.t         (5'='  M"'            5.-           ''         "H  3           S 

Comparative  cost  of  entire  work            i-s—                  5  „ »               .  •    ''•              'Hr'               u  n ?              ifS 

with  changes  In   type  of                  ^'-'              S"  S  »w            i^'">  -             S                 ^^^              "S" 

East  Breakwater.                           ^i              « J  "SS.             x^l              ==               ^Z  6               g  o" 

J            Da  X             o              02            a               a     ■ 

If  East  Breakwater  Is  Constructed  of  Rubble  Mound. 

Timber  crib  breakwater $28,320       $30,063  $28,150       $25,760       $31,115       $31,799       $25,485 

Two   pier-heads    (50  ft.   sq.) 37.621          42,786  37,542          40.760         44.925          45,573          33.534 

One    rubble    mound    breakwater...    171,380       2.30,800  168,410       147,750       219,0.50       206,250       146,790 

Timber   crib  and  concrete  piers.  .  .    240,200       274,264  243.953       341,637       319.579       302,128       232,427 

Totals     $477,521     $577,913  $478,055     $555,907     $614,669     $585,750     $438,236 

If  Bast  Breakwater  Is  Constructed  of  Rubble  Mound,   Type  "B." 
One  rubble  mond  br'kw'r.  Type  "B"    167,740       215,000        166,540       139,300       217,050       212.650       147,190 

Totals     $473,881     $562,113  $476,185     $547,457     $612,669     $592,150     $438,636 

If  East  Breakwater  Is  Constructed  with  Timber  Cribs  and  Concrete. 

One  timber  crib  and  con.  br'kwater  187,284       187,025  191.305       203,890       228,3.30       230,091       169,725 

Totals    $493,425     $534,138  $500,050     $612,047     $623,949     $609,591     $461,171 

Wheeling,  W.  Va. — The  following  bids  were  opened  Oct.  30  by  Cant.  W.  E.  Craighiil,  Corps  of  Engrs., 
TJ.  S.  A.,  for  building  lockwalls  and  guide  walls  for  Dam  No.  18,  Ohio  River,  about  4  miles  above  Parkers- 
burg,  W.  Va. : 


Items  and  Quantities. 


Crubbiiig  and  clearing  4  acres 

Hemlock  timber,  310  M  ft.  B.  M 

Slieet  piling.  63  M  ft.  B.   M 

Round  timber,  41,000  lln.  ft 

Round   piling.    1,300   lln.   ft 

Common   filling.    84,000    cu.   yds 

Puddling.   3.800   cu.   yds.  .... 

Stone  filling.  6,250  cu.  yds 

Common  excavation,  48,400  cu.  yds 

Rock  excavation,   5,010  cu.  yds 

Concrete,   23,100   cu.   yds 

Oak  timber,  21   M  ft.  B.  M 

Paving,    4.900   cu.    yds 

Curbing,  70  cu.   yds 

Bolt  holes,   1,400  lln.   ft 

Iron  and  steel.  211,800  lbs 

Vitrified  pipe,  8- in..  800  lln,  ft 

Vitrified   pipe.   12-in.,  150  lln.' ft 

Galvanized  Iron  pipe,  3-ln.,  4,000  lln.  ft... 
Galvanized  Iron  pipe,  2-ln.,  1,050  lln.  ft... 

Galvanized  iron  pipe.  1%-ln.,  100  lln.  ft 

Highway.   2,800    sq.    yds 

Total    $232,410 

Shreveport,  La. — Capt.  Chas.  L.  Potter,  Corps  of 
Engrs.,  U.  S.  A..  Vicksburg.  Miss.,  writes  that  the 
contract  for  constructing  dikes,  etc.,  In  Red  River 
at  Shreveport  (bids  opened  Nov.  1)  has  been  awarded 
to  Hunter  &  Frey.  3  Monroe  St..  Memphis,  Tenn., 
as  follows  :  29,000  lln.  ft.  of  piles.  28  cts.  per  ft.  : 
15.000  ft.,  B.  M..  lumber.  $40  per  1.000  ft.  ;  1,750  lbs. 
spikes,  6  cts.  per  lb.;  750  bolts  with  nuts  and  wash- 
ers. 80  cts.  each  :  24.000  lln.  ft.  galvanized  steel  wire 
strand,  2  cts.  per  ft.;  1,500  cords  brush  fascines, 
$4.25  per  cord;  750  stakes,  20  cts.  each;  26,000  cotton- 
seed sacks.  $150  per  1,000;  400  lbs.  staples,  8  cts. 
per  lb.  Total,  $20,362.  The  only  other  bid  received 
was  from  Grlgsby  Const.   Co.,   at  a  total  of  $35,588. 

Ft.  D.  A.  Russell.  Wyo. — Bids  are  wanted  Dec.  1 
for  erecting  a  pump-bouse.  Address  Lleut.-Col.  J.  W. 
Pope,  Ch.  Q.  M.,  Denver,  Colo. 
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Cheyenne,  Wyo. — The  following  bids  were  opened 
Nov,  4,  at  the  Treasury  Dent.,  Washington.  D.  C;.. 
for  a  conduit  and  electric  wiring  system  for  the  U.  S. 
Public  Bldg.  at  Cheyenne:  Arthur  Frantzen,  Chi- 
cago, $3,940;  Riddle  &  London,  St.  Paul,  $2,967; 
Cheyenne  Light.  Fuel  &  Power  Co.,  Cheyenne,  $4,081. 

MISCELLANEOUS. 

Cohoes,  N.  Y. — Bids  are  wanted  Nov.  15  for  the 
purchase  of  $54,170  public  Improvement  bonds.  Mil- 
ler Hay,    City   Chamberlain. 

Baltimore,  Md. — The  Bd.  of  Estimates  has  passed 
the  budget  of  the  Park  Bd.  for  190.3.  allowing  that 
department  $351,168.  This  Includes  provision  for  es- 
tablishing 35  new  electric  arc  lights  in  Druid  Hill 
Park. 
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Wr»  Yart.  V.  T. — The  following  bids  were  opened 
Nov.  S  bT  CVmr.  of  Docks  McI>ougall  Hawkes  for 
alK)iit  279.500  ou.  yds.  of  dredgliis  on  the  r>ortli 
lUver.  tx-tween  W.  21st  St.  and  W.  23d  St.:  Inter 
national  Contmcrtng  Co..  42  its.  per  ou.  yd:  Morris 
&  l-umlnp  Prwlglng  Co..  *>  cts.  per  cu.  yd.:  K.  G. 
I-ackard   Co.,  STH  i"ts-   P*''  <""•   J""*-   ("warded). 

BuUimort  Ud. —  Ulds  are  wanted  Nov,  12  for  wha.rf 
repalra.     Addr««i  Th«w.  U.  Hayes.  I'res.  Ud.  of  Awards. 

pkOadelpkla.  Pa. — Tlie  I'lilef  engineer  of  the  I'lt.v  is 
mM  U>  be  preparini?  plans  and  sinvitiiatlons  for  the 
extensloo  of  the  2^ft.  channel  in  Schuylkill  Kiver. 
under  the  appropriation  of  J40l>.OiiO  provided  In  the 
rt^-ent  Loan  bill.  A  survey  Is  also  In  progress  upon 
Schooner  I-edge  to  determine  the  amount  of  roi'k  to 
be  removed  at  that  locality  to  give  a  30-ft.  channel. 

Srrark  V  J. — The  proposition  to  issue  JI.OOO.CMXI 
h.ind»  tor' the  Essex  Connty  Park  Comn.  Is  reported 
to  hare  c«TTle«  «t  the  recent  election. 

Jtufwla.  am. — At  a  recent  meeting  of  representative 
hMlma*  men  and  property  owners  a  resolution  w-as 
puaed  asking  the  City  Council  to  build  a  levee  for 
pratectiOD  from  high  water. 

Terre  HmmU.  /i«l.— The  directors  of  the  Honev 
Creek  r>yke  k  Ditch  Co.  have  filed  a  petition  with 
the  County  Comra.  for  the  issue  of  $1..(K)0  bonds  to 
def  rar  the  expeoMS  of  proposed  Improvement.  J  ranlj 
Klgney.  Chaa.  H.  Bentley  and  others  are  directors  of 
the  company. 

Smnrinr.  His. -  Snnreyors  are  said  to  be  at  work 
Uylng  out  a  site  for  the  third  ore  dock  to  be  erected 
by  the  Great  Sorthem  railroad  In  this  city.  The 
dock  win  be  located  on  Allouex  Bay,  east  of  the 
ptvaent  docks. 

St  iMmi*.  .Uo  -^h.  Kngr.  of  Ixmlslana  IMrchfse  Kx 
position  Richard  H.  Phillips,  writes  that  the  fol- 
towlnc  bids  were  received  for  construction  of  Cas- 
cades: which  are  located  north  of  the  Main  Art 
Hulldtng:  lleman  Cons.  Co..  St  I^nis.  $103.43.  . 
J.  J.  iTynch.  »isi..l6.'i:  R.  W.  Morrison -Cons.  C„ 
fl«,636:  Shutt  Improvement  Co.,  »104,119;  Rich 
Cons.   Co.,   J135.791. 

SI  lAmi*  Ho. — The  franchise  granting  the  Missouri 
*  MeramM-  Water  Co.  permission  to  coustmct  a 
canal  between  the  Missouri  River  at  Centaur  and  the 
Meramec  at  the  Highlands  has  been  approved  by  the 
Connty  Court  at  Clayton.  Cortex  A.  Kitchen.  V  lee- 
Pre*.,  l»  quoted  as  having  stated  that  It  Is  the  In- 
tention of  the  Co.  to  increase-  Its  capital  stock  to 
flO,000,000  and  posh  the  work  to  completion. 

Victaburj;,  Jlias.  -The  Fifth  Louisiana  Levee 
Comrs.  are  reported  to  have  decided  to  extend  the 
leree  in  the  lower  end  of  Concordia  Tarish.  and  will 
let  out  30O,(X)0  yds.  of  levee  work  at  that  place. 

<'hana»ooga.  Tenn. — \n  ordinance  establishing  a 
park  in  South  Chattanooga  has  been  passed  by  the 
C'wer   ltd.  of   the  Council. 

Port  iniicUji.  \\Mh. — Apiilicatlon  has  been  made 
to  the  Council  by  C.  A.  Griggs.  Frank  MUler  aud 
Wm.  K.  Clark  for  a  franchise  to  construct  and 
t...iii*.ln  a  dock  at  the  foot  of  Oak  St.  The  appll- 
ranta  are  trti8te<-8  of  a  company  organized  with  a 
<-apilal  of  »10.0UO  to  build  said  dock. 

NEW   INDUSTRIAL   PLANTS. 
The  Clinton  Knitting  <:o.,  .>iyracusc.    .V.    V.,  is  put- 
ting np   a   4-story,    50x2;i»l-ft.    brick    factory    building. 
The  power  plant   will  Include  a   lOO-H.-P.   boiler  and 
a  125- H.  1'.  engine. 

T.  I>.  Kemp.  Marion,  Ala.,  is  iuteresled  in  an  ef- 
fort to  establish  a  »20,00O  or  J30,000  plant  for  spin- 
ning yarn  at   (hat  place. 

The  Ground  Hog  Plow  4  Foundry  Co.,  Cliirksvlllc, 
Tenn.,  has  bought  the  plant  of  Drane  &  Co..  found- 
ers and   machinists,  and  will  enlarge  same. 

George  Lnclers  &  Co.,  218  Pearl  St.,  New  Vork, 
whose  chemical  factory  at  South  Elizabeth,  N.  J., 
waa  recently  burned,  expe<-t  to  rebuild,  probably  on 
a   lancer  scale. 

The  Alabama  Portland  Cement  Co.,  Ltd..  Uemopo- 
lla,  Ala.,  will  build  tiOxlUU  aud  40x90  ft.  extensions 
and  other  smaller  additions  of  stru<'tural  steel.  The 
addition  to  the  steam  plant  will  be  500  II. -P. 

The  Whatcom  Falls  Mill  Co.,  Whatcom,  Wash., 
will  eret't  a  saw  mill,  shingle  mill,  sash  and  door 
factory  and  wood-working  plant,  mid  Is  in  the  mar- 
ket  for  machinery. 

Schluss  Bros,  tc  Co.,  Baltiuiure,  Md.,  will  erect  a 
7-atory  aud  basement  building  to  have  not  less  than 
'M,flOU  m.  ft.  to  the  floor,  and  will  be  in  the  market 
for  two  80-H.-P.  boilers,  two  75-H.-P.  engines,  dyna- 
moa,  electric  light  piant  and  machinery  lor  han- 
dllnc  rutting  and  making  clothing. 

One   of    the   elevators  of   Geo.    Bullen    &    Co.,   ."SSZ 
Illinois  St..  Chicago,    maltsters,   containing  about  Ti(),-t 
WO  bo.  of  liarley,   was  destroyed  by  Urc,   entailing  a 
kws  of  about  f25.U0O  ou  barley  aud  about  $:V),iMO  on 
the  elevator. 

The  Hale  &  Kllbum  Mfg.  Co.,  48  North  6th  St., 
Philadelphia,  expects,  within  :IU  days,  to  Invite  bids 
for  a  new  plant  having  about  2INI,CMiO  s<|.  ft.  fl<K>r 
•pace,  exi'luslve  of  dry  kilns  mid  lunilicr  storage. 
'nie  uompauy  expects  to  Install  engines  of  about  :{50 
B.-P.,  and  the  plant  will  be  ulectrlcally  driven,  the 
en^oea  being  direct  connected.  Lockwood,  Greene 
ic  Co.,  Boston,  Engrs. 

BUSINESS  NOTES. 

The  8.  Wllka  Mfg.  Co.,  53-56  So.  Clinton  St.,  Chi 
cafik  maluir  of  water  beaters,  steam  generators  and 
st«el  Unks,  will  erect  a  20Oxl5O-ft.  factory,  partly 
two  stories,  which  It  expects  to  occupy  about  Jan.  1. 
AH  eontracu   have  been  let. 

T*e  Vincent  Valve  Co.,  Sandusky,  O.,  is  erecting 
a  42xI0O-ft.  brass  foundry  and  extending  the  Iron 
foniMlry  so  as  to  give  2.000  sq.  ft.  additional  working 
•pace.     Ko  additional  power  will  be  required. 

The  P.  D.  Cummer  &  Son  Co.,  Clereland,  baa  lust 
sold  one  of  Its  Cummer  semi-portable  asphalt  pav- 
ing planu  to  The  Marlon  County  (>)o»tructlon  Vo.. 
of  lodlanapoUa. 


THE    ENGINEERING    RECORD. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  fol- 
lowing among  rei-ent  orders  for  engines:  Cedar  Knp- 
ids.  la.,  EkH-tric  Light  &  Power  Co.;  MIehl  Printing 
Press  Mfg.  Co..  ChicaRo.  a  30(1  ll.-P.  engine ;  Strom- 
berg.  Neb..  Electric  Light.  Heat  &  Power  Co.;  Wil- 
liams Coal   (>).,  McHenry.    Ky. 

F.  G.  Street,  36  LaSalle  St.,  Chicago,  III.,  has  been 
appointed  sole  agent  for  Northern  Illinois.  Indiana, 
Xflchlgan.  Minnesota,  Wisconsin.  North  and  South 
Dakota  ami  Kansas,  for  the  Scalfe  and  W  c-l<  u-Go 
water-softening  and  purifying  systems,  inanufao- 
tured   by   Wm.    B.    Scaife  &  Sons  Co.,   Pittsburg,    Pa. 

The  New  England  Structural  Co..  of  Boston.  Is 
furnishing  the  steel  framework  for  the  Monadnock 
Mills,  at  Bennington,  Vt.     Dean  and  Main,  Engrs. 

The  American  Blower  Co..  Detroit.  Mich,  reports 
recently  booking  a  large  number  of  orders  for  heat- 
ing apparatus,  Tncludlng  plants  for  the  Lackawanna 
Steel  Co. '8  roll  shop  at  Buffalo,  N.  Y.;  Pittsburg, 
Pa..  Valve  Foundry  Cons.  to.  ;  Fox  Typewriter  Co.. 
(irand  Rapids,  Mich.,  aud  the  National  Malleable 
Castings  Co.,  Sharon,  Pa.,  also  the  entire  drying  ap- 
paratus for  the  new  starch  factory  of  Piel  Bros., 
Indianapolis,    Ind. 

The  Sherwin-Willlanis  Paint  Co..  of  Cleveland. 
O.,  is  equipping  all  its  works  for  electric  power  dis- 
tribution. Laving  recently  purchased  for  the  Cleve- 
land works  three  alternating-current,  generators  of 
150-Kw.,  120-Kw.  and  75-Kw.  capacity,  respectively, 
and  about  500  H.-P.  In  induction  motors,  which 
will  be  used  to  drive  all  paint  and  varnish  making 
machinery.  It  has  also  equipped  the  Newark,  N.  J., 
■  works  with  one  75-Kw.  alternating-current  engine- 
type  generator  and  a  number  of  motors  and  is  about 
to  Install  a  duplicate  plant  at  the  same  works.  At 
I>ullman,  111.,  It  is  putting  in  a  120-Kw.  alternating- 
current  generator  and  one  of  100-Kw.,  and  about 
200  H.-P.  In  Induction  motors.  The  electrical  ap- 
paratus for  the  several  plants  is  being  furnished  by 
the  Westlnghouse  Electric   &  Mfg.   Co. 

Recent  sales  of  Rcuold  silent  chalu  by  the  Link- 
Belt  Engineering  Co.  Include:  Nine  line  siiaft  drives 
from  motors  for  the  new  works  of  the  I'atton  Paint 
Co.,  Newark,  N.  J.:  eight  drives  from  motors  to  line 
shafts  and  elevators  in  the  new  model  plant  which 
the  Crompton  &  Knowles  Loom  Works  are  erecting 
in  Philadelphia;  and  eight  80-H.-P.  drives  for  in- 
duced-draft blowers  In  the  new  Waterside  Station 
of  the  New  York  Edison  Co.  There  are  now  sixty- 
one  Uenold  silent  chains  in  use  in  the  new  building 
of  R.  H.  Macy  &  Co..  varying  in  capacity  from  1 
to  90  H.-P. 

The  Pittsburgh  Gage  &  Supply  Co.,  Pittsburgh, 
Pa.,  reports  the  following  among  recent  orders: 
130-H.-P.  boiler  for  the  Lincoln  Fire  Brick  Co.. 
Bolivar,  Pa.;  150-H.-P.  boiler  for  the  American  I'or- 
celaln  Co.,  New  Brighton,  Pa.;  150-H.-P.  boiler  for 
the  Keystone  Mining  Co.,  Leadvllle.  Colo.,  anil  one 
36-H.-P.  automatic  engine  for  the  ClearUeld,  Pa., 
Steam  Laundry  Co. 
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PROPOSALS    OPEN. 

Bids                                                                            See  Eng. 
Close.                        WATER  WORKS.  Record 

-Nov.  10.  Bonds,  Sterling.  Colo Nov.    1 

Adv..  Eng.  Record,  Nov.  1,  S. 

Nov.  11.  Oneida,    N.    Y Nov.    8 

Nov.  12.  Penngrove,  N.  J Nov.    1 

Nov.  15.  Ft.    Columbia,   Wash Nov.    1 

Nov.  26.  Newport.    R.    I Oct.  25 

Dec.    1.  West  Milton.  O .Nov.    H 

Dec.     1.  East   Dundee.    Ill Nov.    S 

Adv.,  Eng.   Record.   Nov.  .S. 

Dec    1,  Pomps,  Segnln,  Tex Jaly  26 

Dec.  20.  Pumping  engines.  Louisville.   Ky Oct.   2.1 

Adv.,  Eng.  Recoiil.  C)cl.  2."i  to  Nov.  8. 

SBWBBAGB  AND   SEWAGE    DISPOSAL. 

Nov.  11.  Ionia,   Mich Nov.    8 

Nov.  11.  Oneida,    N.    Y Oct.  25 

Nov.  12.  Boston.    Mass .Nov.    8 

Nov.  12.  Brooklyn.    N.    Y Nov.     1 

Nov.  12.  Cincinnati,    O Nov.    1 

Nov.  15.  Ft.    Columbia,    Wash Nov.    1 

Nov.  15.  Washington,    D.    C Oct.  25 

Adv..  Eng.  Record,   Oct.  25. 

Nov.  15.  Akron.  O Oct.  25 

Nov.  17.  Toledo,    O Nov.    8 

Nov.  18.  Anglesea,  N.  J Nov.    8 

Nov.  18.   Bessemer,    Ala Nov.    .S 

Nov.  18.  Mason  City.   la Nov.    8 

Nov.  19.  Brooklyn,   N.    Y Nov.    .8 

Nov.  20.  Canal    Dover,    O Nov.    1 

Nov.  25.   Paulding.    O Nov     8 

Nov.  26.  Cincinnati,   O Nov.    1 

Dec.     7.  Dixon,    111 Nov.    8 

Dec.  16.  Montevideo.  Uruguay    . Sept.  13 

BRIDGES. 

Nov.  11.  Oneida,    N.    Y Nov.    8 

Nov.  12.  Oskaioosa,    la Nov.    1 

Nov.  13.  Oberlln.    Kan Nov.    1 

Nov.  13.  Shreveport,  La Oct.  25 

Adv..  Eng,  Record,  Oct,  25  to  Nov.  8. 

Nov.  14.  Paulding,    O .  Oct.  25 

Dec.  17.  Chicago,    III Nov     1 

Nov.  18.  Harrlsbuig,  Pa Nov!    1 

Nov.  20.  Doylestown.    Pa Nov.     1 

Nov.  26.   Saginaw.   Mich Nov.     8 

Nov.  28.   Wapakoneta.    <> Nov      8 

Dec,    1.  Blgtlmber,  Mont Sept.  27 

PAVING  AND  ROADMAKING. 

.Nov.  12.  Coboes,     N.    Y Nov     1 

v°^-  \l-  ^"'.J'^°'*i  %  ■.'.'.Oct;  18 

.Nov.  14,  Buffalo,  N.  Y Nov     8 

.Nov.  15.  Akron,  O Vet '  25 

Nov.  17.  Toledo,    O ^ ' "  Nov     8 

.Nov.  17.   Silver  Lake.   N,    Y .  .'  .Nov     8 

Adv.,  Eng.  Record,  .Nov.  8. 

Nov,  17,   Boston.    .Mass s<iv     8 

.Nov,  17,  Cincinnati.   O Nov      1 

.Nov,  1!»,   Brooklyn,    N,    Y '      Nov     8 

Nov.  21 ,   Ft.    Worth.    Tex ',',[',  Sov'.    8 

.Nov.  2*1.    llolioken.    N.    J Nov      8 

.Nov.  27.    Keokuk,    la . .  .    .  Nov     8 

Dec.     1.  Toledo,    O '         '  .\ov     8 

Dec.    1.  Delphi,    Ind Oct    ••'i 

Dec.  11.  Guthrie,    Okla,    Ter '  '  Nov  "l 

Dec.  22.  Portsmouth,  Va Oct'  l  s 

Adv,.   Eng,  Record,  Oct.  18,  25, 
^I'latt   City.   Ala ...Nov,     8 


Nov.  12. 
Nov.  1 3. 
Nov.  14. 
Nov.  15. 
Nov.  15. 

Nov.  15 
Nov.  18. 
Nov,  ]  8. 
Nov.  III. 

Dec.     4. 

Jan.  15. 
.Mar.    5. 


Nov.  10. 

Nov.  10. 

Nov.  10, 

Nov.  10. 

Nov.  10, 

Nov.  10, 

Nov.  10, 

Nov,  12. 

Nov,  12. 
Nov.  12. 

Nov.  12. 

Nov.  13. 
Nov.  13. 

Nov.  15. 
Nov.  15. 

Nov.  15. 
Nov.  15, 

Nov,  17, 

.Nov.  18, 
Nov,  18, 
Nov,  m, 
Nov,  20, 
Nov,  20, 

Nov,  22. 
Nov.  22. 
Nov,  22, 

Nov.  22, 

Nov,  22, 

Nov,  22. 
Nov,  22, 
Nov.  24. 

Nov.  25. 

Nov.  25. 

Nov.  2(>. 
Nov.  26, 

Nov.  26. 

Nov,  26, 
.Nov,  28, 
Nov.  20, 
Nov.  2il. 
Nov,  20. 
Nov,  20. 
Nov,  20, 

Nov,  30, 
Dec,  1, 
Dec.  1, 
Dec,  2, 

Dec,  3, 

Dec.  3. 

Dec,  4, 

I  )ec,  (i. 

Dec,  (1. 
Dee.    6. 

Dec.  10, 


Nov,  11. 
Nov.  11, 
Nov,  II. 
Nov.  11. 
Nov.  12. 
Nov.  12, 
Nov,  13. 
Nov.  14, 
Nov.  14, 

Nov,  14. 
Nov.  15. 
.Nov.  15. 
Nov.  17. 
Nov.  1  7. 
Nov.  10. 
Nov.  20, 
Nov,  20. 
Nov,  22, 
Nov,  25. 
Nov.  26. 
Nov.  27. 
Dec,  1, 
1 >ec,  2, 
Dec.  8, 
Hoc.  15 


Dec.  30. 


Nov.  12 


Dec.    1. 
Mar.    5. 


POWBE.  GAS  AND  ELECTRICITY. 

Penngrove,    N,    J Nov,     I 

Covington,    Ky Nov,    8 

Eng,,  Dynamo,  etc.,    Minneapolis,  Minn. Nov.    1 

Abilene.  Tex Nov.    1 

Baton  Rouge,  La Oct.  11 

Adv..  Eng.  Record,  Oct.  11  to  Nov.  8, 

Norfolk.   Va Sept.  18 

Superior,  Wis Oct.  25 

Washington,    D,   C Oct.  25 

lOlec,  wiring,  hosp..  Middletown.  N.  Y  .Nov.  8 
.Vdv..  Eng.   Record,  Nov,  8, 

Ft,    Monroe.   Va ,  .Nov.    8 

Adv..   Eng.    Record,  Nov.  8, 

Rome,   Ga Oct.  11 

Franchise,   Manila.   P,    I Nov,    1 

GOVERNMENT    WORK, 

Ft,   Ethan    Allen.   Vt Oct.  18 

Adv..  Eng.  Record.  Oct.  18  to  Nov.  8. 

La  Purchase  Expo,  Bldg8,.St,Lonls,Mo,Oct.  11 

Adv..  Eng.  Record.  Oct.  11,  18. 

(Lemon  Creek)  New  York.  N.  Y Oct.  11 

Adv..  Eng.  Record,  Oct.  11  to  Nov.  1, 

Newport,    R,    I Oct,  11 

Adv,,  Eng.  Record.  Oct.  11  to  Nov.  1. 

(Rarltan  Bay)  New  York.  N.  Y Oct.  11 

Adv.,  Eng,  Record,  Oct,  11  to  Nov.  1, 
(Woodbrldge  Creek)  New  York,  N,  Y,  .Oct.  11 
Adv.,  Eng,  Record.  Oct,  11  to  Nov.  1. 
Removal  of  ledge.  New  York,  N.  Y. ..  .Oct.  11 
Adv..  Eng.  Record,  Oct.  11  to  Nov.  1. 

Mobile,    Ala Oct.  18 

Adv..  Eng.  Record.  Oct.  18  to  Nov.  8, 

Sewer,   Salem.   Ore Oct.  18 

Denver.    Colo Oct.    4 

Adv..   Eng.  Record,  Oct.  4,  11. 

Charleston.   S.  C Oct.    4 

Adv..  Eng.  Record,  Oct.  4  to  18.  Nov.  8. 

Ft.    Lawtoii     Wash Nov.    8 

Dredging,   .New  York,   N.  Y Oct.  18 

Adv.,  Eng.  Record.  Oct.  18  to  Nov.  8. 

Dredging.   New   Y'ork,  N.    Y Nov.    8 

Ollhouse  (Ft.  Greble).  Newport,  R.  I. .Nov.  1 
Adv..  Eng.   Record.  Nov.  1,  8. 

Ft.    (^olumbla.    Wash. Nov.    1 

Washington.    D.   C Oct.  25 

A(l\..  Eng.  Record.  Oct.  25  to  Nov.  8. 

U.  S.   Post  Office  shed,  Buffalo.  N,  Y,  .,Oct,18. 

Adv.,  Eng.  Record.  Oct.  18.  2.5, 

Tompkinsville.    N.    Y Nov.    8 

Washington.    D.   C Oct.  25 

Ft.    McRee.    Fla Nov.    8 

Post  Office  Bldg..   Rome.  N.  Y Oct.  18 

Dredging.    Norfolk.    Va Oct.  18 

.\dv..  Eng.   Record,  Nov.  8. 

Pier  and  dredging.  Boston,   Mass Nov.    8 

Dover.    N.   J ^ Nov.    8 

Ft.    Myer.    Va Nov.    8 

Adv..  Eng,    Record,  Nov.  8. 

Lock,  etc..  Pittsburg.  Pa Oct.  25 

Adv.,  Eng.  Record.  Oct.  25  to  Nov.  8. 

(Ft,    Morgan),  Mobile.  Ala Oct.  25 

Adv,,  Eng,  Record,  Oct,  25  to  Nov.  8. 

Coal  plant,  Portsmouth.  N.  H Oct.  18 

Navy  Bldg..  Portsmouth.  N.   II Oct.  18 

Nashville,   Tenn Oct.  25 

Adv..  Eng.    Record,  Nov.  1. 

Ft.    Riley,    Kan Nov.    1 

.-Vdv..  Eng.   Recoi-d.  Nov.  1,  8. 

El.  wiring  Pub.  Bldg..  Boise.  Idaho,  ,  .Oct,   25 

.\dv..  Eng.  Record,  Oct.   25.  Nov.  1. 

(San  Diego  IlarboiOLos  Angeles.  Cal.Nov.    8 

Storehouse  (Ft.  Greble).  Newport.  R.I.Nov.    1. 

-Adv.,   I'^ng.   Record.  Nov.  1,  S. 

Washington,   D.    C Nov.     1 

.\dv.,  Eng.   Record,  Nov.  1,  8. 

Newport.  R,  I Oct,   25 

Dover.    N.    J Nov,    8 

Ft.     Iliiachuca.    Arl/. Nov.    8 

Storehouse,    Norfolk.    Va Nov.    8 

Dredijing.     Philadelphia.     I'a Nov.    8 

.Machine    shop.    Boston.   Mass .Nov.    8 

ntg.  &  Vent.  Pub.  Bldg,.  Boise.  Ida.. Oct.  25 
Adv..  Eng.  Record.  Oct.   25,  Nov.  1. 

riattsburg  Barracks.  N.  Y Nov.    8 

Ft,    Lincoln.    N,    D, .  , Nov.    8 

Ft,    D.  A,   Russell,   Wyo Nov.    8 

Dredging,    Boston.    Mass Nov.     1 

Adv.,  Eng,  Record.  Nov.  1.  8. 
(Rappahannock  River.   Va.) Wash. .D.C.Nov.    8 
Adv..  Eng.   Record,  Nov.  8. 

Emporia.  Kan Nov.    1 

Adv..  Eng.   Record.  Nov.  1.  8. 

Ft.    Monroe.    Va Nov.    S 

.\dv..  Eng.    Record.  Nov.  8. 

(Breton    Bay.    Md.)  Washington.  D.  ('..Nov.    8 

.\dv.,   Eng    Record.  Nov.  8, 

Smithery.    Boston,    Mass Nov.    8 

Dredging.   Galveston.   Tex Oct.  11 

-Vdv,,  Eng,  Record.  Oct.  11   to  Nov.  8. 

Jetty  work,  Galveston,  Tex ..Oct,  11 

Adv..  Eng.  Record.  Oct.  11   to  Nov.  .8: 
BUILDINGS. 

School.     Boston.    Mass Nov.     S 

School,   Watertown,  N.  Y Nov.     1 

School.  South  Orange.  N.  J Nov.     1 

Library.  Fond  du  Lac,  Wis Oct.  25 

Bath  Bldg.,  Brooklyn.  N.  Y Nov.    1 

School,  htg..  etc..  Brooklyn.  N,  Y Nov.    1 

Pub,  Bldg..  htg..  etc..  Brooklyn,  N,  Y',Nov,  1 
Village  hall,  etc.,  Ilendrick.  .Minn ....  .Nov,  8 
Work  at  reformatory.  Elmhe.  N.  Y.  ..Oct.  25 
Adv..  Eng.  Record.  Oct.  25  to  Nov.  8. 

Court  House.  Riverside.  Cal Oct.   25 

Htg.  I'ub.   Hlrig..  Cleveland.  O .Nov.    8 

Court  house.  Kentville.  N.  S Nov,     1 

I'lili.    Hldgs..    I'itttliurg.    Pa Nov,    8 

Scliool.  Brooklyn,  N,    i Nov,    8 

Storehouse,    Baltimore.    Md Nov.     1 

Barn,    Columbus,    O Nov,    1 

Charity    hospital.    Shreveport,    Pa,... Nov.     1 

School.   Berkeley.  Cal Nov,     1 

Jail,   etc.,    Marlon,    ind Nov,    8 

School,    New    Prague,    Minn Oct,   2.S 

Cottages,    Chicago.    Ill Nov,     1 

Library   plans,   .Albert  Lea,  Minn Oct.   25 

Capitol  work.  St,  Paul.  Minn Aug,  16 

Municipal  bldg,  plans.  Wnsh'gt'n.  D.  C.Aug,  30 
Htg.  Capitol.  Columbia.   S.  C Oct.    4 

V    I'Icns.    ''.rooli'vii.    N     V Nov.      8 

Mason  temple  plans.  Washlngton.D.C. .Oct.  11 
'    ■^'    l-'l,I.A\E()LS. 

Wharf,    Baltimore,    Md Nov.    8 

I,,  .ri    ur  oarb  .    I'arkersburg.  W.  Va. .  .Nov.    1 

Garb,  disposal.  Atlanta.  Ga Oct.    4 

St.  R.   R.  franchise,  Manila,  P.  I Nov.    1 
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ANNOUNCEMENT. 


Having  now  reached  a  time  oi  life  when  I 
desire  to  retire  from  active  business.  I  have  ac- 
cepted an  offer  from  Mr.  James  H.  McGraw  to 
purchase  The  Engineering  Record,  feeling  as- 
sured that  a  man  so  eminently  successful  as  a 
publisher  of  technical  journals  will  continue  to 
maintain  the  paper's  character.  Moreover,  his 
conduct  of  other  publications  maUes  me  con- 
fident that  the  value  of  The  Engineering  Record 
will  be  much  enhanced  to  both  subscribers  and 
advertisers. 

While  no  longer  financially  interested  in  the 

journal    I    founded    twenty-five    years   ago    and 

have  since  conducted,   I   have  agreed   10  act  as 

an  adviser  in  an  editorial  capacity,  and   I  ask 

for  Mr.  McGraw  the  same  cordial  support  from 

The    Engineering   Record's   friends    which    has  ■ 

been  a  source  of  so  much  satisfaction  to  me  in 

the  past. 

Hknrv  C.  Mkykh. 


The  statement  by  Mr.  Meyer  is  so  explicit 
that  the  friends  of  The  Engineering  Record 
need  but  a  few  words  of  explanation  from  me. 
The  fields  covered  by  The  Street  Railway  Jour- 
nal. The  Electrical  World  and  Engineer,  and 
The  American  Electrician  are  such  that  the 
management  with  them  of  another  paper  de- 
voted to  civil  and  industrial  engineering  must 
be  of  advantage  to  the  readers  and  advertisers 
of  all  these  publications.  I  accordingly  made 
the  overture  to  Mr.  Meyer  which  has  resulted 
in  the  transfer  to  me  of  The  Engineering 
Record,  a  paper  which  has  won  high  commen- 
dation as  being  "always  a  servant  of  the  public 
while  a  source  of  profit  to  the  owner,  "  Mr. 
Meyer  has  consented  to  give  me  the  benefit  of 
his  counsel  and  active  co-operation  in  main- 
taining the  high  standing  of  the  paper,  and  the 
same  staff  that  has  executed  his  directions  in 
recent  years  will  continue  to  conduct  its  affairs. 
The  only  change  that  is  proposed  is  an  increase 
in  the  value  of  the  journal  in  its  well-estab- 
lished field,  due  to  its  afBliation  with  publica- 
tions of  similar  standing  in  allied  fields. 

James  H.  McGbaw. 


The  durability  of  iron  or  steel  columns  is 
such  an  important  element  in  the  possible  age, 
or  lasting  capacity,  of  the  modern  high  build- 
ing that  it  has  once  more  come  to  be  a  subject 
of-  most  careful  and  rather  wide  discussion. 
The  modern  steel  building  frame  commonly  car- 
ries the  entire  load  sustained  by  the  structure, 
including  its  own  weight,  and  the  columns  are 
the  main  supporting  members  of  the  frame. 
Any  active  infiuence,  therefore,  which  tends  to 
impair  the  strength  of  the  columns  or  to  trench 
upon  their  durability  weakens — and  possibly 
fatally — the  resistance  of  the  building  itself. 

The  danger  of  corrosion  in  iron  and  steel 
columns  is  no  new  subject  of  discussion,  for 
engineering  literature  gives  abundant  evidence 
of  its  recognition  at  least  forty  years  ago.  Some 
of  the  most  prominent  forms  of  column  section 
in  the  early  days  of  iron  and  steel  work  were 
closed,  thereby  making  it  impossible  to  inspect 
their  interiors  and  to  protect  them  by  painting. 
So  essential,  however,  to  its  durability  was  the 
accessibility  of  the  interior  of  a  column  con- 
sidered that  closed  sections  were  permitted  in 
bridge  work  for  a  short  period  only.  The  ques- 
tion was  ably  argued  and  experiences  support- 
ing both  sides  were  cited,  but  the  case  was 
hopeless  for  the  closed  section  and  it  was  soon 
abandoned.  In  spite  of  this  result  for  exposed 
columns,  like  those  in  bridges,  an  entirely  dif- 
ferent conclusion  has  been  reached  in  connec- 
tion with  iron  and  steel  columns  used  in  build- 
ings. Although  closed  columns,  even  in  build- 
ings, have  been  criticised  and  their  compara- 
tively short  life  set  forth,  together  with  all  the 
sources  of  corrosion  which,  it  has  been  alleged, 
would  give  them  very  uncertain  tenure  of  life, 
they  have  held  their  own;  and  they  form  to- 
day the  prevailing  type  of  member  for  build- 
ings. It  is  true  that  the  Z-bar  and  some  other 
forms  which  are  not  closed  have  been  used  to 
a  considerable  extent,  and  that  some  of  the 
more  prominent  early  closed  sections  have  been 
either  largely  or  wholly  displaced,  but  the  fact 
remains  that  the  closed  box  column  in  one  shape 
or  another  largely  occupies  the  field  in  spite  of 
the  fact  that  its  interior  cannot  be  painted 
after  the  completion  of  the  steel  frame. 

It  is  obvious  that  there  must  be  some  strong 
reason  for  this  particular  feature  in  structural 
development.  It  has  been  many  times  earnestly 
argued  that  the  life  of  such  a  column  must 
necessarily  be  limited  by  attacks  of  corrosion, 
both  at  the  interior  and  exterior  surfaces.  Never- 
theless, it  persists,  and  it  must  be  admitted  that 
any  serious  danger  arising  from  this  particular 
feature  of  deterioration  yet  remains  to  be  es- 
tablished. Undoubtedly,  in  a  considerable  num- 
ber of  cases,  experience  has  shown  the  exist- 
ence of  some  oxidation,  but  to  no  great  extent: 
and  in  no  case  of  good  design  has  the  rate  of 
oxidation  been  shown  to  threaten  serious  dan- 
ger within  any  reasonable  period. 

It  is  beyond  question  that  the  exposure  of  a 
bridge  column  is  far  more  severe  than  that  of 
practically  any  column  standing  in  a  well-de- 
signed building.  In  the  latter  case,  compres- 
sion members  are  usually  entirely  surrounded 
by  masonry  of  one  class  or  another,  constitut- 
ing almost  complete  protection  even  when  the 
columns  are  embedded  in  an  exterior  wall,  sub- 
jected to  driving  rainstorms. 

The  fact  that  every  type  of  box  column  leads 
to  more  simple  and  convenient  detailing  than 
any  other  class  of  compression  members  un- 
doubtedly accounts,  in  a  large  measure,  for  its 
wide  adoption;  but  this  fact  alone  Is  not  a 
suflJcient  reason  for  the  existing  situation.  In 
addition  to  it  there  is  at  least  the  strong  opin- 
ion, based  upon  considerable  experience,  that  no 
sensible   amount  of   corrosion   need   be   appre- 


hended with  any  period  affecting  immediate 
values  or  those  likely  to  exist  in  the  near 
future.  It  may  not  be  demonstrable  that  this 
judgment  is  not  defective,  but  it  is  beyond  rea- 
sonable doubt  the  most  potent  factor  in  the 
persistence  of  the  closed  column.  Whether  fur- 
ther developments  in  building  construction  will 
continue  the  use  of  that  column,  is  a  different 
question.  Experience  has  shown  enough  to  in- 
dicate, however,  that  when  the  box  column  or 
its  type  is  displaced  by  another,  the  govern- 
ing influence  will  be  greater  economy  or  some 
motive  other  than  apprehension  of  interior  cor- 
rosion. 

The  development  of  concrete-steel  construc- 
tion may  indicate  the  field  In  which  the  im- 
proved column  is  to  be  found.  Although  the 
combination  of  concrete  and  steel  has  thus  far 
been  employed  where  greater  tensile  resistance 
than  that  of  concrete  alone  has  been  impera- 
tive. It  does  not  by  any  means  follow  that  it 
may  not  be  found  advantageous  for  compres- 
sion members,  especially  where  a  high  capacity 
of  resistance  to  heat  of  conflagrations  is  de- 
sired. Nearly  all  steel  columns  in  buildings 
are  enclosed  in  terracotta  or  masonry  of  one 
kind  or  another,  either  to  secure  a  more  ornate 
appearance  or' protection  against  high  tempera- 
tures caused  by  fires.  It  is  but  a  short  and 
easy  step  to  secure  both  of  these  results  by  a 
suitable  combination  of  concrete  and  steel  bars 
other  than  the  usual  steel  compression  mem- 
ber. In  a  number  of  cases  the  interiors  of 
steel  columns  have  been  filled  with  concrete 
with  an  exterior  covering  of  brick  or  other 
similar  fire-resisting  material.  Abundant  e.x- 
perience  has  demonstrated  the  efticiency  of  con- 
crete protection  against  corrosion  when  the 
concrete  is  suitably  mixed  and  put  in  place.  A 
relatively  wet  mixture  is  needed  so  that  voids 
will  not  exist  and  also  that  the  surface  of  the  steel 
may  be  covered  with  a  wet  cement  coating.  When 
steel  is  so  completely  embedded  in  a  relatively 
large  mass  of  concrete  it  receives  rigid  lateral 
support,  enabling  it  to  act  in  compression  like 
a  short  block  rather  than  like  a  long  column. 
Under  such  circumstances  each  square  inch  of 
steel  section  may  properly  be  assumed  to  carry 
much  more  load  than  when  under  <-onditions  re- 
quiring the  use  of  a  column  formula.  Again, 
the  concrete  is  so  circumstanced  as  to  sustain 
a  large  load  itself,  probably  not  less  than  40 
to  50  tons  per  square  foot.  Indeed,  by  suitably 
reinforcing  the  surrounding  concrete  with  light 
steel  sections,  such  as  wire,  the  concrete's  load- 
ing could  probably  be  increased  to  70  tons  per 
square  foot,  without  violating  the  canons  of 
good  practice.  This  development  in  the  design 
and  construction  of  compression  members  would 
possess  a  number  of  material  advantages,  in- 
cluding economy.  The  less  expensive  shapes  of 
steel  could  be  employed  under  much  higher  unit 
loads  and  their  combination  with  concrete  woul  1 
result  in  a  solidity  of  section  making  the  com- 
pressive resistance  of  that  material  available  as 
well  as  attaining  complete  fire-resisting  ca- 
pacity. 


The  New  East  River  Bridge  Fire,  a  care- 
fully prepared  account  of  which  appears  on 
the  following  pages,  adds'auother  large  item 
to  the  already  heavy  bill  for  the  careless  use 
of  matches,  to  which  smokers  seem  especially 
addicted.  The  loss  in  this  case,  while  very 
great,  is  not  nearly  so  great  as  the  early  news- 
paper reports  indicated.  It  seems  hardly  pos- 
sible to  make  discipline  rigid  enough  or  to 
secure  a  sufficiently  watchful  oversight  to  en- 
tirely eliminate  this  danger.  Nevertheless, 
every  precaution  should  be  taken  to  guard 
against  the  carelessness  or  maliciousness  of 
the  iri'esponsible  individual  on  whom  can  fall 
but  a  small  share  of  the  btirdep  of  the  damages. 
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The  Fire  on  the  New  East  River  Bridge. 


At  4.36  P.  M..  November  10,  belore  all  the  work- 
men had  left  for  the  night,  a  fire  was  discov- 
ered on  the  temporary  wooden  working  plant- 
fom  at  the  top  of  the  west  main  tower  of  the 
new  Kast  River  Bridge,  officially  known  as  the 
Williamsburg  Bridge,  Greater  New  York.  The 
flamee  spread  rapidly  and  consumed  all  of  the 
platform  on  the  south  side  of  the  tower  and 
pretty  thoroughly  destroyed  that  on  the  north 
side.  The  top  of  the  tower  has  a  skeleton  plat- 
form of  massive  steel  girders  with  solid  steel 
floors  under  the  cables.  On  this  framework 
had  been  built  the  25xl00-foot  wooden  working 
platform,  and  above  it  a  heavy  wooden  frame- 
work carrying  shafts,  pulleys  and  other  ma- 
chinery for  the  cable  construction.  There  was 
about  63,000  feet  of  timber  near  the  saddles,  all 
of  which  was  thoroughly  dried  and  much  of  it 
saturated  with  oil,  grease  and  the  inflammable 
mixture  used  for  water-proofing  the  cables. 
There  were  also  two  or  three  barrels  of  oil  and 
a  barrel  of  paint  there.  Consequently  when  a 
fire  was  started  by  a  match  dropped  as  the 
workmen  were  leaving,  it  rapidly  spread  and 
made  a  fierce  blaze  with  heat-  so  intense  in 
places  as  to  warp  and  twist  heavy  steel  and 
bum  and  partly  fuse  small  metal  objects  like 
nails.  The  great  heat  weakened  the  cables  of 
the  temporary  falsework  bridge,  on  which  the 
main  cables  have  been  built,  so  that  they  broke 
and  caused  the  collapse  and  destruction  of  this 
footwalk  in  its  two  spans  adjacent  to  the  west 
tower.  Besides  this  damage  was  done  to  the 
lower  platforms  and  the  contractors'  plant  nt 
this  tower. 

It  was  at  first  reported  that  three  lives  had 
been  lost  but  this  is  not  confirmed  by  later  re- 
ports. The  preliminary  examinations  which  have 
been  made  up  to  the  time  of  going  to  press  do 
not  indicate  that  the  permanent  structure  has  re- 
ceived serious  damage  or  is  in  any  way  endan- 
gered; but  some  repairs  will  be  necessary  which 
may  lie  of  a  delicate  nature  and  slow  to  make, 
and  the  extremely  diificult  work  of  removing  the 
wreck  of  the  temporary  foot  bridge  will  be  cost- 
ly and  will  delay  work  which  was  ready  for 
immediate  prosecution  on  the  west  anchorage 
pier  and  on  the  suspended  trusses  of  the  main 
span.  The  contractors'  engineer  thinks  that  the 
direct  loss  may  be  about  $50,000  and  the  delay 
two  months,  if  there  is  no  more  serious  in- 
jury to  the  main  cables  and  tower  top  than  is 
now  indicated. 

Over  the  center  of  the  tower  each  cable  is 
supported  in  the  19%xl6%-inch  groove  in  the 
segmental  top  of  a  34-ton  cast  steel  saddle  TJ 
fe«t  long  and  about  5  feet  high.  The  wires  of 
the  cable  are  here  arranged  in  a  nearly  rec- 
tangular, solid  cross-section,  while  beyond  the 
saddle  they  are  wrapped  with  wires  and  gradu- 
ally brought  to  a  circular  cross-section.  Up 
t0  about  20  feet  from  each  end  of  the  saddle 
each  cable,  excepting  No.  1,  bad  been  permanent- 
ly enclosed  in  duck  wrappings  and  cylindrical 
steel  shells.  The  40-foot  lengths  of  cables  be- 
tween the  ends  of  the  shells  were  not  protected, 
and  the  fiat  steel  cover  plates  had  not  been 
bolted  over  the  topft  of  the  saddles,  so  that  the 
cable  wires  there  were  fully  exposed  and  those 
on  the  surface  were,  doubtless,  heated  red  hot, 
as  is  indicated  by  the  scales  and  discoloration. 
Where  the  sides  and  bottom  of  the  cables  were 
•nekMed  In  the  saddle  groove,  the  3  Inches  of 
•oHd  metal  protected  them,  and  so,* while  it  may 
be  found  necessary  to  replace  some  of  the  up- 
per ouuide  wires.  It  Is  not  likely  that  a  large 
proportion  of  them  will  need  attention.  As  the 
wlrwa  are  all  spliced  with  sleeve  nuts  new 
pieces  can  be  Inserted  without  weakening  the 
cables,  and  the  chief  difficulties  will  be  In  get- 
ting bold  of  them  and  In  adjusting  their  ten- 


sions. The  main  saddles  were  all  temporarily  set 
3  feet  nearer  the  anchorages  than  their  final 
positions,  and  secured  there  by  wooden  braces, 
which  were  burned  away,  thus  allowing  all  tho 
saddles  to  move  suddenly  forward  8  inches  on 
their  rollers,  and  the  cables  to  sag  about,  Iti 
Inches  in  the  center.  This  has  not  apparently 
injured  the  tower  and  will  not  seriously  In- 
terfere with  the  adjustments  of  the  bridge,  be- 
cause when  the  saddles  on  the  other  tower  are 
released  and  the  final  loads  applied  the  cable 
will  assume  its  intended  catenary  form. 

The  middle  unfloored  sections  of  the  four 
transverse  girders  in  the  saddle  platform  are 
about  7  feet  deep  and  42  feet  long  with  pairs 
of  6xGx%-inch  angles  in  the  flanges,  and  in 
one  of  them  the  top  flange  was  warped  and 
twisted.  Some  of  the  floor  plates  and  braces, 
also,    were    injured,    but   the    damage    did    not 


$150,000  and  the  salvage  from  it  will  be  nearly 
as  great  as  if  it  had  been  removed  in  the  man- 
ner intended.  Probably  it  will  not  be  necessary 
to  replace  the  falsework  on  the  towers,  but 
there  will  be  loss  of  salvage  on  it  and  consid- 
erable loss  of  machinery,  tools,  and  materials 
on  the  towers.  The  two  northerly  main  cables 
are  apparently  uninjured. 

The  top  of  the  tower  was  accessible  by  wooden 
stairs  between  its  columns  on  the  north  side 
and  by  the  four  lines  of  footwalks  on  the  tem- 
porary suspended  spans  from  the  New  York  an 
chorage  and  the  Brooklyn  tower.  When  tho 
flre  was  first  noticed,  there  were  about  fifty 
men  on  or  near  the  top  of  the  tov.er,  who  im- 
mediately attempted  to  extinguish  it,  but  being 
without  apparatus,  having  little  water  and  be- 
ing unable  to  get  very  close  to  it,  on  account 
of  the  small   area   of  platform,   they   were   un- 
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appear  to  be  so  serious  as  to  require  the  re 
moval  of  the  members  when  examined  by  a 
member  of  the  staff  of  The  Engineering  Record, 
Most  of  the  suspender  cables  for  the  sup- 
port of  the  trusses  had  been  attached  to 
the  main  cables  between  tne  towers,  and, 
as  they  enclosed  the  temporary  foot  bridge, 
they  received  it  when  it  fell,  thus  sustain- 
ing severe  impacts  which  may  have  injured 
them.  Otherwise  little  damage  appears  to  have 
been  inflicted  upon  the  permanent  structure; 
but  the  condition  of  the  tower  and  main  cables 
cannot  be  accurately  determined  until  very  care- 
ful measurements  shall  have  been  made.  Al- 
though the  foot  bridge  had  nearly  served  its 
intended  purpose,  it  will  have  to  be  rebuilt  In 
a  modified  form.     Its  original  cost  was  about 


successful.  They  were  reinforced  by  men  com- 
ing back  from  the  Brooklyn  tower  and  were 
cutting  away  the  wood  work  of  the  temporary 
bridge  to  prevent  the  spread  of  the  flames  when 
they  were  driven  off  by  the  danger  of  sUdden 
displacement  of  the  saddles  and  main  cables, 
which  soon  afterwards  occurred.  They  lowered 
ropes  to  the  water  340  feet  below  tor  flre  hos? 
from  the  flre  boat,  but  the  hose  could  not  be 
brought  up  this  way  and  was  carried  up  the 
stairs  by  the  firemen,  with  great  difliculty.  The 
height  was  so  great  that  two  engines  were  un- 
able to  force  a  stream  to  the  toj),  and  when  a 
third  engine  was  coupled  on  the  increased  pres- 
sure burst  the  hose.  Finally  two  engines  suc- 
ceeded In  sending  a  weak  stream  to  the  top  of 
the  tower  and   one   nozzle   on   the  north   side 
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played  feebly  across  to  the  south  side  but  was 
not  effective. 

During  the  progress  of  the  Are  there  were 
explosions  of  the  barrels  of  oil  and  paint  on 
the  platform,  and  niany  large  and  small  pieces 
of  red  hot  steel  and  blazing  timber  fell  to  the 
river  and  the  ground,  but  neither  the  men  on 
the  tower  nor  the  spectators  were  injured.  The 
falling  foot  bridge  made  navigation  under  the 
.  bridge  dangerous  for  several  hours  and  few 
boats  attempted  the  passage.  One  man  on  a 
fire  boat  was  seriously  injured  by  a  hot  falling 
bolt,  and  planks  and  bolts  fell  on  other  boats, 
injuring  them  but  not  liarniing  any  person.  The 
great  height  of  the  fire  and  the  rain  of  glowing 
fragments  made  a  brilliant  spectacle,  but  the 
flames  did  not  appear  very  large  from  the 
ground.  The  fire  lasted  about  five  hours.  The 
following  morning  a  secondary  fire  broke  out 
on  the  platform  at  the  roadway  level  of  the  ap- 
proach span  trusses,  but  it  was  quickly  extin- 
guished and  its  effects  were  not  serious. 


views  taken  the  day  after  the  fire  for  The  En- 
gineering Record  by  the  photographer  of  the 
Pennsylvania  Steel  Company.  The  pictures  give 
a  clear  idea  of  the  most  conspicuous  damage, 
the  wreck  of  the  foot  bridge  and  the  destruc- 
tion of  the  tower  falsework.  The  main  span 
of  the  foot  bridge  is  festooned  in  the  permanent 
suspenders  for  the  trusses,  and  the  shore  span 
has  fallen  on  the  approach  span,  and  is  sup- 
ported by  it  with  its  own  loose  cables  sagged 
far  below  the  original  position,  between  the 
end  of  this  span  and  the  anchorage  pier,  where 
the  last  of  the  approach  spans  has  not  yet  been 
erected.  Part  of  the  falsework  remains  on  the 
north  side  of  the  tower  and  gives  some  idea  of 
the  character  of  the  duplicate  construction  on 
the  south  side,  which  surmounted  the  saddles 
there  and  was  wholly  consumed. 

The  cables  are  numbered  in  succession  from 
the  south  side  of  the  tower.  No.  1  had  the 
steel  casings  completed  up  to  the  saddles  and 
they   are   still   in   place   and   probably   afforde  I 
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When  the  flames  had  subsided  somewhat. 
Assistant  Engineer  K,  I...  Martin  and  two  chiefs 
of  the  fire  department  made  a  very  perilous 
ascent  of  the  stairs  through  the  shower  of 
falling  pieces  of  red  hot  steel  and  blazing  tim- 
ber, to  the  top  of  the  tower.  Whiie  they  were 
there  the  flames  threatened  the  stairway  and 
they  had  much  difficulty  in  driving  back  the 
fire  and  extinguishing  it  with  a  small  quantity 
of  drinking  water.  These  men  and  the  others 
who  risked  life  and  limb  in  fighting  this  unique 
fire  deserve  unstinted  praise  for  their  courage. 

One  of  the  men  was  escaping  from  the  burn- 
ing tower  to  the  Brooklyn  side  and  was  in  the 
<-enter  of  the  south  foot  bridge  when  its  cables 
bi-oke  and  the  western  end  of  it  collapsed.  He 
iMung  to  the  ropes  and  managed  to  make  his 
way  over  the  adjacent  cross  walk  to  the  north 
foot  bridge  and  thence  to  safety. 

On"  of  the  accompanying  illustrations  is  a  view 
taken  shortly  before  the  fire.,  and  the  others  are 


considerable  protection  to  the  wires.  The  otlier 
cables  were  wrapped  with  the  water-proofed 
duck  up  to  the  saddles;  this  burns  persistently 
with  a  moderate  flame  and  was  consumed  where 
exposed  beyond  the  ends  of  the  steel  casing. 
Cable  No.  2  was  injured  most,  and  cables  Nos. 
3  and  4  were  injured  least.  Some  of  the  dis 
colored  wires  in  the  surface  of  the  cables  have 
been  cut  out  for  tests  which  will  determine 
whether  they  have  escaped  permanent  injury. 
Each  wire  is  about  3/16-inch  in  diameter  and 
when  straightened  was  immersed  in  molten  zinc, 
at  a  temperature  of  800  degrees  Fahrenheit.  It 
is  believed  that  a  considerably  higher  tempera- 
ture could  be  sustained  by  the  wires  without 
injury,  and  that  the  heat  from  the  flames  of 
wood  and  oil  some  distance  away  and  chiefly 
above  the  cables  has  not  done  them  much  dam- 
age. Each  wire  has  an  ultimate  strength  of 
0,000  pounds  and  a  working  load  of  1,500 
pounds.     The  new  pieces  of  wire  which  it  may 


prove  necessary  to  insert  can  be  stressed  to  any 
required  tension  by  the  splice  nuts,  and  th ; 
tension  can  be  estimated  by  the  expert  work- 
men to  within  about  10  pounds;  but  if  neces- 
sary it  can  be  determined  by  measuring  with  a 
dynamometer  the  force  required  to  produce  a 
given  deflection  in  a  measured  length,  as  has 
been  done  by  Mr.  Hildenbrand  in  other  cases  of 
wires  spliced  into  <ablcs. 

The  saddles  for  the  foot  bridge  cables  show 
by  their  appearance  that  they  have  been  heated 
to  redness,  and,  doubtless,  the  cables  that  they 
supported  were  also  red  hot  and  therefore  much 
weakened  at  that  point.  Each  cable  had  a  nor- 
mal tensile  strength  of  624  tons  and  a  factor  of 
safety  of  3.7  under  the  load  of  the  foot  bridge. 
If  this  strength  had  been  reduced  60  per  cent, 
by  the  fire  they  would  still  have  supported  the 
foot  bridge,  but  could  not  have  supported  a 
large  extra  load  or  sudden  shock.  Before  the 
fire  the  main  cables,  weighing  with  their  sus- 
penders about  1,000  tons  each  between  towerb 
and. having  a  tension  of  about  l.iiOO  tons  at  Ihc 
top  of  the  saddles,  were  very  close  above  the 
foot  bridge  floors.  When  the  saddles  moved  and 
lowered  the  main  cables  16  inches,  of  course 
very  heavy  sudden  loads  were  imposed  on  the 
foot  bridges,  which,  it  is  believed,  snapped  their 
cables  where  they  rested  in  the  saddles,  the 
stresses  at  these  points  being  increased  about 
15  per  cent.  As  nearly  as  could  be  seen  from 
the  tower,  one  of  the  broken  cable  ends  ap- 
peared to  have  been  snapped  off  short,  and  an- 
other to  have  been  elongated  like  a  specimen 
broken  gradually  in  a  testing  machine.  The 
saddles  of  the  main  cables  were  in  equilibrium 
except  for  the  stresses  caused  by  temperature 
and  by  the  incomplete  loading.  Timber  struts 
were  advisedly  used,  instead  of  iron,  to  keep 
the  saddles  temporarily  on  the  anchorage  side 
of  the  tower,  because  in  their  flnal  removal  they 
could  be  partly  cut  away  and  then  permitted  to 
crush  gradually  and  allow  the  saddles  to  move 
slowly  into  the  final  position.  The  saddles  will 
not  need  to  be  moved  back  to  their  original  posi- 
tions. 

The  total  cost  of  the  Williamsburg  bridge  and 
approaches,  including  land,  is  estimated  at  near- 
ly 120,000,000,  about  |9,000,000  being  for  the 
structure  itself.  The  main  span  is  1,600  feet 
long  between  centers  of  towers,  the  longest 
in  the  world.  The  steel  toweis  are  each  sup- 
ported on  two  masonry  piers  with  pneumatic 
caisson  foundations  carried  down  to  a  maximum 
depth  of  1071^  feet  below  water  level,  rise  about 
335  feet  above  mean  high  water  and  support 
four  main  cables  about  18  inches  in  diameter 
and  3,000  feet  long.  Each  cable  weighs  2.500.000 
pounds,  has  an  ultimate  strength  of  ,'50.000,000 
pounds,  a  working  load  of  10,000,000  pounds,  is 
composed  of  7,696  straight  wires  and  cost 
about  $350,000.  The  suspended  span,  which  with 
part  of  the  Brooklyn  approach  is  all  that  re- 
mains to  be  built,  has  two  trusses  67  feet  apart 
and  40  feet  deep  on  centers,  with  two  decks  to 
accommodate  two  railroad  tracks,  four  trolley 
tracks,  two  roadways,  two  sidewalks  and  two 
bicycle  paths,  and  will  cost  about  ?1, 120, 000. 

The  main  cables  were  built  from  temporary 
foot  bridges  about  3,000  feet  long,  suspended 
from  four  cables  reaching  from  anchorage  to 
anchorage,  adjacent  and  approximately  parallel 
to  the  main  cables.  Each  temporary  cable  was 
composed  of  three  twisted  steel  wire  ropes  2V4 
inches  in  diameter,  was  first  carried  across  the 
river  and  dropped  to  the  bottom  and  afterwards 
lifted  bodily  to  the  tops  of  the  towers.  These 
cables  carried  four  double  deck  wooden  foot 
walks  in  the  planes  of  the  main  cables  and  con- 
nected by  cross  walks..  After  the  37  strands 
of  each  main  cable  were  completed,  they  were 
lowered  several  feet  in  the  center,  the  upper 
decks  of  the   foot  walks   were  removed   and  a 
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single  wide  platform  was  laid  over  the  two 
narrow  walks  which  were  on  each  side  of  the 
renter  line  of  the  bridge.  At  the  time  of  the 
are,  the  wind-brace  cables  were  being  removed 
preliminar}-  to  taking  down  the  foot  walks. 

The  shore  spans  of  the  bridge  were  described 
in   The   Engineering  Record   February   12  and 
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Mr.  L.  L.  Buck,  M.  Am.  Soc.  C.  B.,  is  consult- 
ing engineer,  and  Mr.  O.  F.  Nichols,  M.  Am. 
Soc.  C.  E.,  is  engineer  in  charge  of  the  New 
East  River  Bridge.  The  John  A.  Roeblings 
Sons  Company  is  the  contractor  for  the  cables: 
the  Pennsylvania  Steel  Company  has  the  con- 
tract  for   the   approach    viaducts   and   the   sus- 
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coating  which  is  being  applied  to  the  cables  tor 
water-prooflng.  The  New  York  tower  of  the 
bridge  was  erected  by  the  Terry  &  Tench  Con- 
struction Company.  Mr.  Wilhelm  Hildenbrand, 
M.  Am.  Soc.  C.  E.,  is  the  engineer  for  the 
Roeblings. 


19,  1898,  the  cable  specifications  were  printed 
Norember  18.  1899.  the  design  of  the  ap- 
proaches described  May  12.  1900,  the  design  of 
the  temporary  foot  bridge  October  27,  1900,  the 
suspended  span  May  4,  1901,  the  stretching  of 
the  temporary  cables  September  14r  1901,  and 
the  cable-making  May  3  and  October  26,  1902. 


pended  trusses,  and  was  in  readiness  to  com- 
mence the  erection  of  the  latter  when  the  Are 
occurred;  Messrs.  Shanly  &  Ryan  are  the  con- 
tractors for  the  anchorage  on  the  New  York 
side,  on  which  the  wreckage  of  some  of  the 
temporary  works  fell;  and  Edward  Smith  & 
Company    are   furnishing   their   durable   metal 
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The  handicap  under  which  European  indus- 
trial enterprises  requiring  power  are  comiielled 
to  operate  because  of  the  high  price  of  fuel  as 
compared  with  the  prevailing  American  figures, 
has  naturally  encouraged  the  development  of 
Continental  water  powers  where  there  is  a  lower 
effective  head  than  is  considered  of  use  in  this 
country,  and  where  the  conditions  are  such  as 
to  call  often  for  apparatus  and  methods  not 
generally  employed  here.  A  description  of  sev- 
eral such  plants  was  recently  given  in  a  paper 
read  before  the  Engineers  and  Architects  As- 
sociation of  Zurich,  by  Mr.  Zoelly,  the  director 
of  the  firm  of.  Escher,  Wyss  &  Company,  of 
Zurich,  from  which  the  following  notes  have 
lieen  taken : 

The  first  plant  described  was  that  of  the 
municipal  light  and  water  works  at  SchaPf- 
liausen.  In  this  case  it  was  proposed  to  replair 
the  existing  installation  of  three  Jonval  tur- 
bines, developing  from  200  to  260  horse  power 
under  heads  varying  from  11%  to  14%  feet,  by 
the  same  number  of  Francis  turbines,  having 
a   guaranteed    La:;acity    of    SCO    horsepower    at 
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12%  feet  head.  The  volume  of  water  available 
for  each  turbine  was  from  270  to  300  cubic 
feet  per  minute.  Because  of  the  existing  elec- 
trical plant  it  was  desirable  to  retain  the  former 
number  of  revolutions  per  minute,  which  was 
t;0.  and  also  to  use  the  former  turbine  founda- 
tions, which  necessitated  an  outer  diameter  of 
80  inches  and  a  draft  fall  of  40  inches.  A  ver- 
tical section  of  the  wheel  pit  is  shown  in  the 
illustration.  The  guide  ring  is  25%  inches  high 
and  has  1'4  openings,  while  the  runner  has  20 
blades,  its  diameter  increasing  toward  the  bot- 
tom. Between  the  guide  ring  and  the  runner  is 
a  regulating  gate  of  the  Zodel  type,  controlled 
by  a  hydraulic  regulator,  for  which  hand  regu- 
lation can  be  sulistituted  at  any  time.  The 
shaft  is  vertical,  and  has  four  bearings,  the  up- 
per one  being  a  rin?  s';spension  bearing  of  the 
usual  type,  which  takes  the  whole  weight.  Be- 
cause of  the  radial  direction  of  the  entering 
water  and  the  short  draft,  the  pressure  on  the 
bearings  is  not  great.  Tests  of  these  turbines 
show  430  horse-power  developed  under  12%  feet 
head,  and  an  efficiency  of  86. t!  per  cent,  at  full 
load.  82. (>  per  cent,  at  three-quarter  load,  and 
77  per  cent,  at  one-half  load,  in  spite  of  the 
limitations  under  which  they  were  designed. 

Where  the  available  head  is  between  13  and 
50  feet,  and  It  would  be  inadvisable  to  couple 
a  simple  turbine  direct  to  the  dynamo  because 
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of  the  small  number  of  revolutions  per  minute, 
it  is  frequently  found  desirable  to  put  several 
turbines  on  the  same  shaft.  This  has  been 
done  in  the  second  installation  of  the  Geneva 
city  power  station,  at  Ch6vres.  There  there  are 
five  older  conical-tHrbines.  of  800  to  1,000  horse- 
power at  80  revolutions,  and  10  recently  in- 
stalled double  centrifugal  turbines  of  900  to 
1.200  horse-power  at  120  revolutions.  The  head 
varies  from  14  to  26i^  feet  and  the  volume  of 
water  from  4,230  to  42,300  cubic  feet  per  sec- 
ond, these  fluctuations  occurring  at  times  with 
but  little  warning.  Each  of  the  older  units 
consist  of  two  turbines  on  a  vertical  shaft,  each 
turbine  being  composed  of  three  wheels,  through 
which  the  water  flows  fi'om  the  upper  side  to 
the  lower.  The  wheels  are  of  different  diam- 
eter, and  their  blades  are  differently  set,  as  the 
lower  one  is  designed  to  work  alone  at  maxi- 
mum economy  under  the  higher  heads.  The 
step-bearings  of  these  have  to  support  the  water 
pressure  as  well  as  the  weight  of  the  working 
parts,  so  that  it  is  necessary  to  supply  them 
with   oil  under  75  pounds  pressure. 

The  new  turbines  are  of  different  construc- 
tion, as  shown  in  the  illustration.  They  have 
each  two  wheels,  of  which  the  lower  one  is  de- 
signed to  work  alone  under  the  high  heads,  and 
there   are   two   sets  of   guides   for  each   wheel, 


A  notable  example  of  the  employment  of  the 
Francis  turbine  is  the  power  station  of  the  city 
of  Lyons,  where  there  are  22,000  horse-power 
installed,  forming  one  of  the  largest  plants  In 
Europe.  The  water  is  taken  from  the  river 
Rhone,  above  Lyons,  by  a  canal  11 '2  miles  long, 
the  power  house  being  about  1%  miles  from 
the  lower  end.  The  upper  part  of  the  canal 
forming  the  head  race  is  8 14   feet  deep  in   the 


units  delivering  exciting  current  for  the  alter- 
nators. 

The  water  is  led  to  each  turbine  through  a 
separate  penstock  built  into  the  masonry,  and 
the  admission  is  controlled  by  a  lifting  bell 
over  each  opening,  which  is  raised  or  low- 
ered by  a  rope  and  pulley.  The  power 
house  has  three  stories,  the  lower  serving 
for  the  turbines,   the  second  for  the  regulator 
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CHfevKEs  Power  Plant. 


connections,  the  suspension  bearings  and  the 
oil  pumps,  and  the  upper  one  for  the  generators 
and  the  hydraulic  governors.  The  floors  are  of 
cement  and  steel  construction.  The  1,250  horse- 
power turbines,  which  were  the  first  installed, 
are  run  at  120  revolutions  per  minute,  and 
are  of  the  Francis  type.  They  have  a  conical 
wheel  at  the  end  of  a  vertical  shaft,  working  in 
a   cast-iron   casing   which   supports  the  guides. 


Arrangement  of  1,500-H6rse-Power  Turbines,  Lyons. 


one  above  and  one  below.  The  water  flows  in 
a  direction  parallel  with  the  axis  into  each 
wheel  both  from  above  and  from  below,  and 
leaves  at  the  circumference  in  a  radial  direc- 
tion. The  wheel-casing  on  both  the  upper  and 
lower  turbines  is  so  arranged  as  to  admit  more 
pressure  to  the  under  side  than  the  upper,  in 
this  way  so  far  balancing  the  pressure  that  an 
overhead  suspension  bearing  may  be  used. 

The  speed  is  controlled  by  cylinder  gates 
placed  around  the  runner,  each  being  in  two 
parts  and  operated  by  a  hydraulic  governor. 
Turbines  of  this  design  are  held  to  have  the 
advantage  of  developing  a  high  speed  at  low 
heads,  are  easily  balaut'ed  and  regulated  and 
are  of  high  efficiency,  but  they  are  of  some- 
what complicated  construction.  The  setting  of 
the  turbines  is  entirely  of  cement  and  steel 
construction,  as  may  be  seen  by  reference  to 
the  drawing.  The  admission  gates  are  of  the 
pattern  known  in  this  country  as  the  Tainter 
gate.  This  gate  has  a  sylindrical  surface 
the  convex  side  towards  the  incoming  water, 
and  is  pivoted  at  the  axis  of  the  cylinder,  which 
lies  in  the  horizontal  plane,  somewhat  above 
the  bottom  of  the  head  race.  It  is  raised  and 
lowered  by  a  cord  or  chain  working  over  pul- 
leys, and  has  the  advantage  of  requiring  but 
little  power  to  move  it. 


shallowest  part,  and  varies  from  197  to  344 
feet  wide.  Its  construction  was  a  considerable 
undertaking,  as  the  bottom  is  about  on  a  level 
with  the  surrounding  country.  One  bank  was 
formed  by  a  natural  slope,  but  the  other  had 
to  be  filled  in,  the  earth  taken  from  the  cut 
necessary  for  the  tail  race  being  used  for  this 
purpose.  The  labor  was  increased  by  soft 
ground  and  insecure  foundations,  it  being  neces- 
sary to  concrete  a  considerable  portion  of  the 
head  race  bottom  just  above  the  power  house. 
The  canal  was  intended  to  serve  for  navigation 
and  irrigation  purposes  as  well  as  water  power, 
and  therefore  the  natural  conformation  of  the 
land  was  taken  advantage  of  to  make  a  basin 
of  considerable  size  about  the  middle  of  its 
length.  Here  a  spill-way  was  placed,  in  order 
to  prevent  an  undue  rise  of  the  water.  There 
is  also  a  lock  adjoining  the  power  house  to  al- 
low boats  to  pass  up  the  dam.  The  available 
head  varies  from  33  to  39  feet,  at  times  of  ex- 
treme high  water  falling  as  low  as  26  feet  for  a 
short  time.  The  present  installation  consists 
of  eight  1,250  horse-power  turbines,  three  of 
250  horse-power,  and  two  of  1.500  horse-power, 
six  units  of  the  latter  size  being  now  under 
construction.  All  the  large  turbines  are  coupled 
to  alternating  current  dynamos  directly  above 
them   on   the  same  shaft,  the   250   horse-power 


1,250-Horse-Poweb  Turbine,  Lyons. 

These,  as  well  as  the  turbine  blades,  are  divided 
into  three  annular  portions  by  cast  partitions, 
the  openings  of  which  are  furnished  with  gates 
so  that  the  amount  of  water  admitted  may  be 
varied  according  to  the  height  of  the  available 
fall.  The  downward  pressure  on  the  wheel  is 
partly  balanced  by  a  disk  revolving  In  the  upper 
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part  of  the  casing,  and  the  remaining  part  of 
the  load  is  carried  by  an  elaborate  self-oiling 
suspension  bearing  just  at>ove  it. 

The  1,500  horse-power  turbines  are  of  later 
design,  and  differ  considerably  from  the  fore- 
going. They  are  of  the  double  type,  this  form 
being  adopted  in  order  to  give  more  power,  and 
because  the  \-ariatlons  in  the  available  head 
proved  to  be  larger  and  more  frequent  than  had 
been  anticipated.  The  two  wheels  of  each  tur- 
bine discharge  into  a  i-ommon  draft  tube,  built 
partly  of  steel  and  partly  of  cement  reinforced 
with  steel,  leading  to  the  tail  race.  The  regu- 
lation is  by  Fink  swinging  gates,  worlted  by  a 
servomotor  under  oil-pressure.  By  virtue  of 
their  arrangement  the  wheels  are  hydraulically 
balanced,  and  in  order  to  neutralize  the  weight 
of  the  turbine  as  well,  the  disk  of  the  lower 
wheel  is  allowed  to  receive  the  water  pressure, 
while  that  of  the  upper  wheel  is  perforated,  so 
that  the  suction  of  the  draft  tube  ac-ts  on  both 
sides.  In  this  way  the  pressure  acting  on  the 
main  shaft  is  so  much  reduced  that  a  small 
suspension  bearing  of  ordinary  design  is  ample 
to  cmrry  it.  These  turbines,  working  under  a 
hekd  of  from  33  to  39  feet,  have  shown  an  effi- 
ciency of  76  per  cent.,  but  this  is  not  to  be  re- 
garded as  their  maximum.     The  wheels  are  de- 
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The  Equipment  of  a  Modem  Paving  Brick  Plant. 

.\   iMiwT   l)v   Williird   n.   Ulchardson.  Cleveland.   l>..  In 

Viilume    1\\     of    the    Transactloua    of     tile    American 

iVramlc  Society.  October,  190a. 


In  planning  a  brick  plant,  due  lonsideration 
must  be  given  to  the  special  purpose  of  the  pro- 
posed establishment,  and  to  the  special  local 
londitions.  such  as  the  size  and  topography  of 
the  site  for  the  building,  the  location  of  the 
clay  and  the  railroad,  etc.  These  local  condi- 
tions must  always  determine  to  a  greater  or 
less  degree,  the  general  plan  to  be  adopted. 

The  plans  described  are  for  a  paving  brick 
plant,  about  one  mile  south  of  Cleveland.  Ohio. 
The  shale  to  be  used  is  situated  above  the  level 
of  the  factory,  to  which  it  will  be  conveyed  by 
a  gravity  railway.  The  direction  from  which 
the  shale  must  come  is  directly  opposite  to  that 
from  which  must  come  the  spur  from  railroad 
for  receiving  coal  and  shipping  brick.  These 
facts  necessarily  influenced  me  in  settling  upon 
the  general  arrangement  of  yard. 

The  cars  of  shale  enter  the  factory  at  an  ele- 
vation of  twenty-two  feet  and  are  dumped  into 
hoppers  built  so  that  one  man,  by  operating 
gates  from  below,  can  attend  to  the  feeding  of 
three  or  four  drypans — or  the  shale  can  be 
dumped   outside  of  the  hoppers  in  the  storage 
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machines,  for  convenience  in  receiving  and  dis- 
charging clay. 

The  brick  machines  are  the  standard  auger 
type,  largest  size,  witli  automatic  cutting  tables 
and  separating  belts.  In  this  special  factory, 
one  machine  is  to  be  used  for  making  sewer 
and  building  brick,  not  repressed,  and  the  other 
for  the  large  size  paving  block  demanded  in  this 
market.  With  the  latter  machine  is  one  double 
die  repress.  The  cars,  loaded  from  the  separat- 
ing belt  or  repress,  pass  to  a  transfer  track,  just 
back  of  the  machines  at  the  rear  of  the  press 
room,  and  thence  to  the  receiving  tracks  of  the 
dryer. 

The  power  is  transmitted  to  machinery  by  a 
line  shaft  extending  through  the  center  of  the 
building  and  supported  upon  cast-iron  columns 
with  brackets  cast  upon  them.  The  boiler  room 
is  situated  at  the  lower  end  of  dryer,  at  the 
head  of  the  kilns,  for  convenience  in  receiving 
fuel  and  in  furnishing  steam  for  blower  en- 
gine, and  so  as  to  utilize  the  combustion  gases 
for  dryer,  if  desired,  and  also  exhaust  steam. 
The  boilers,  of  the  water-tube  type,  have  in- 
duced artificial  draft,  being  connected  so  as  to 
be  operated  by  separate  fan  discharging  into 
atmosphere,  or  by  the  dryer  fan  discharging 
into  dryer. 
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scribed  in  greater  detail  In  the  "Zeitschrift"  of 
the  Society  of  German  Engineers. 


The  Municipal  Testing  Laboratory  at  Phila- 
delphia is  stated,  in  the  annual  report  of  Geo. 
S.  Webster,  chief  engineer  of  the  Bureau  of 
Surveys,  to  have  resulted  in  securing  to  the 
city  the  performance  of  the  necessary  testing 
work  at  a  cost  of  alKiut  one-fifth  what  would 
have  been  charged  by  a  private  laboratory. 


Examinations  for  Civil  Service  positions  are 
announced  as  follows  by  the  Municipal  Civil 
Service  Commission  of  New  York  City:  Top- 
ographical draughtsman,  sixteenth  grade,  Mon- 
day, Dec«mber  1.  at  10  A.  M.;  annual  compensa- 
tion. 13.000  or  more.  Assistant  engineer,  tenth 
grade,  Wednesday.  December  3,  at  lU  A.  M.;  an- 
nual compensation  not  exceeding  $2,100.  Lev- 
eler,  fourth  and  fifth  grades,  Friday,  December 
5,  at  10  A.  M.:  compensation  more  than  |1,050. 
but  not  more  than  11.330  per  annum.  Assistant 
engineer.  Rapid  Transit  Commission,  fourth 
grade,  Monday.  Decemt)er  8.  at  10  A.  M.;  annual 
compensation  not  exceeding  f  1,200.  Building  in- 
spector of  masonry  and  carpentry,  fourth  grade, 
Wednesday.  December  10.  at  10  A.  M.;  annual 
compensation  not  exceeding  |1,200.  The  re- 
ceipt of  appHcations  In  each  case  closes  a  few 
days  before  the  date  set  tor  the  examination. 
For  further  particulars,  address  the  secretary 
of  the  commission.  Mr.  8.  William  Briscoe,  at 
61  Elm  Street. 


room  and  led  to  pans,  in  stormy  weather,  in 
the  usual  manner.  These  pans  are  placed  in 
the  pulverizing  room  back  of  the  press  room  in 
a  row  on  a  line  parallel  with  the  general  prog- 
ressive movement  of  the  clay  and  brick,  so  that 
the  clay  is  easily  conveyed  from  the  screens  to 
a  central  hopper  for  feeding  to  pug  mills. 

The  simple  stationary  inclined  screens  are 
used,  the  clay  being  elevated  from  pans  to  sufli- 
cient  height  to  permit  of  these  screens  being 
twenty-four  feet  long.  The  width  of  each  screen 
is  six  feet,  and  in  order  to  secure  a  uniform 
distribution  over  the  surface  of  so  wide  a 
screen,  the  clay  is  dumped  from  elevators  into 
an  U  trough  conveyor  haying  an  adjustable  slot 
in  bottom,  over  the  screens.  The  tailings  from 
the  screens  pass  to  the  shale  hoppers  instead  ot 
directly  to  the  pans.  The  screened  clay  is  col- 
lected at  the  foot  of  the  screens  l)y  a  conveyor 
that  carries  it  to  the  hoppei-  above  the  press 
room. 

The  hopper  for  fine  clays  is  in  an  upper  room 
separated  from  the  press  room  by  dust-tight 
partition  and  floor,  the  lower  part  of  the  hop- 
per projecting  through  this  floor  into  the  press 
room,  and  above  and  between  the  pug  mills. 
This  hopper  is  also  an  automatic  feeder,  sui> 
plying,  when  in  operation,  a  constant  uniform 
quantity  of  clay  to  the  pug  mills,  making  uni- 
form tempering  an  easy  matter.  The  capacity 
of  this  hopper  and  feeder  is  sufficient  for  the 
two  largest  pug  mills.  These  pug  mills  are 
placed  back  to  back,  at  right  angles  to  brick 


The  engine  room,  between  the  boiler  room  and 
the  press  room,  contains  a  250-horse-power  Cor- 
liss engine  for  running  the  factory,  and  an  au- 
tomatic engine  for  running  generator,  dryer 
fans  and  machine  tools.  The  machine  tools 
situated  in  engine  room  are  lathe,  planer  and 
drill  press.  The  generator  is  for  running  mo- 
tors that  operate  fans  for  induced  draft  of 
kilns  and  also  for  lighting.  The  buildings  are 
practically  fire-proof,  the  walls  of  brick  and  the 
roof  framing  of  steel.  This  roof  frame  is  cov- 
ered with  matched  pine  one  and  three-fourth 
inches  thick  and  upon  this,  slate  or  roofing  tile. 
The  underside  of  the  wood,  between  the  rafters, 
is  to  be  covered  with  two  coats  of  lime  white- 
wash, or  other  flre  resisting  paint.  The  floors 
are  mostly  of  concrete  and  nearly  all  posts  and 
beams  of  iron. 

The  dryer,  constructed  for  tlie  most  part  in 
the  usual  manner,  consists  of  a  series  of  tun- 
nels separated  by  brick  walls,  each  tunnel  con- 
taining two  tracks  100  feet  long.  The  receiving 
tracks  are  twenty-three  feet  long  and  the  cool- 
ing tracks  forty-four  feet  long.  The  construc- 
tion of  the  dryer  is  absolutely  flre-proof,  the 
roof,  of  course,  being  the  special  feature.  Upon 
the  top  of  the  division  walls.  whi<h  are  six  feet 
and  nine  inches  between  centers,  is  constructed 
four  inches  of  (oncrete.  made  from  vulcanite 
cement,  gravel  and  coal  cinders,  reinforced  with 
a  net  work  ot  iron  strips.  Upon  this  concrete 
is  a  course  of  hollow  book  tile  laid  in  cement, 
and  upon  the  tile  is  a  gravel  roof,  the  felt  beins 
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stuck  to  the  tile.  This  root'  slopes  from  the  re- 
ceiving end  of  the  dryer  to  within  ten  feet  of 
the  discharge  end,  one-fourth  inch  to  the  foot, 
this  being  the  slope  of  the  track  in  the  tunnels. 
The  last  ten  feet  of  roof  at  the  discharging  end 
is  built  up  to  slope  backwards,  forming  a  valley. 
In  this  valley  are  openings  into  4-inch  con- 
ductor pipes  laid  in  each  wall,  and  passing 
downward  to  the  sewer  pipe  drain  below. 

The  special  feature  in  addition  to  the  roof 
construction  is  the  slope  of  one-fourth  inch  to 
the  toot  in  the  tracks  from  the  receiving  end, 
the  last  ten  feet  being  level,  and  the  method 
of  moving  the  cars  through  the  tunnels.  The 
cars  are  coupled  together  automatically  when 
placed  in  the  dryer,  so  as  to  insure  no  break 
in  their  ranks  as  they  move  by  gravity  down 
the  decline.  At  the  bottom  of  the  decline  is  a 
device  for  braking  and  stopping  the  cars.  By 
throwing  a  lever  just  outside  the  entrance  of 
the  tunnel,  the  forward  car  on  any  track  is  dis- 
engaged and  the  car  back  of  it  is  blocked.  After 
the  forward  car  is  removed,  the  lever  is  re- 
versed and  the  other  cars  let  down  and  blocked, 
each  car  being  uncoupled  automatically  about 
ten  feet  from  the  end  of  the  dryer.  Thus  one 
car  is  always  free  to  be  removed  from  dryer, 
and  a  car  can  be  put  into  dryer  at  receiving 
end  without  the  necessity  of  pushing  other 
cars. 

The  heat  for  drying  is  obtained  from  cooling 
kilns  by  means  of  a  fan,  the  distribution  of 
heat  being  in  the  usual  manner.  The  special 
feature,  however,  is  that  the  saturated  air  is 
removed  from  the  dryer  through  an  under- 
ground flue  by  means  of  a  fan  coupled  with  the 
fan  that  furnishes  the  hot  air,  both  fans  being 
upon  the  same  shaft  and  driven  by  the  same 
belt,  the  driving  pulley  being  in  the  boiler  room 
upon  tne  shaft  extending  from  the  engine  room. 

In  making  plans  for  a  brick  plant,  especially 


labor  and  time,  and  so  constructed  as  not  only 
to  utilize  waste  beat,  from  cooling  kilns  for 
transmission  to  dryer,  or  for  heating  air  for 
combustion  in  kiln  furnaces,  but  also  it  must 
utilize  the  waste  heat  escaping  from  the  hot 
burning  kilns  in  heating  up  other  kilns.  In 
other  words,  it  must  have  the  advantages  of  the 
continuous  kiln,  without  its  disadvantages. 


Having  decided  upon  separate  kilns,  the  next 
point  to  determine  was  the  form  of  the  kiln, 
whether  round  or  rectangular.  Experience  with 
both  forms  enabled  the  author  to  decide  at 
once  in  favor  of  the  round  kiln,  chiefly  for  two 
reasons:  Because  the  round  kiln  is  less  ex- 
pensive in  first  cost,  and  especially  in  repairs; 
and  because  It  gives  better  distribution  of  heat 
and  fewer  underburned  brick. 

The  stack  question  came  up  next  for  consid- 
eration, whether  one  or  more  stacks,  and  where 
situated,  and  the  single  stack  in  center  of  kiln 
was  chosen.  The  advantages  of  this  arrange- 
ment are:  High  temperature  of  stack,  hence  a 
low  stack;  heating  up  the  stack  from  the  first 
firing,  meaning  a  strong  draft  in  the  early  part 
of  burning,  giving  freedom  from  whitewash  and 
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The  first  question  to  be  determined  was 
whether  to  have  separate  kilns,  each  of  which 
could  be  burned  independently,  if  desired,  or 
to  have  the  several  ovens  or  chambers  so  placed 
in  juxtaposition  as  to  preclude  one  being  burned 
independently  of  the  others.  The  author  was 
influenced  somewhat  in  this  by  the  judgment  of 
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for  the  manufacture  of  paving  brick,  one's  chief 
study  must  be  in  designing  the  kilns  for  burn- 
ing. The  kiln  for  this  purpose  must  have  the 
following  features:  Down  draft;  uniform  dis- 
tiibution  of  heat;  durability,  costing  little  for 
rtpair.  and  economy  of  operation,   saving  I'uel, 


friends  who  have  had  large  experience  with 
continuous  kilns,  and  also  by  the  fact  that  in 
building  separate  kilns,  he  would  be  following 
along  the  line  of  his  previous  practice,  and 
would  feel  more  confident  of  obtaining  the  de- 
sired   results. 


shortening  the  time  of  burning;  a  kiln  of  larger 
diameter,  with  hard  brick  to.  the  center.  The 
disadvantages  of  stack  in  center  of  kiln  are: 
Inconvenience  in  setting,  and  space  occupied  In 
kiln.  These  disadvantages  have  not  been  found 
so  great  as  at  first  thought.  The  stack  in  the 
center  of  a  large  kiln  is  not  much  in  the  way.  In 
fact,  hardly  more  in  the  way  than  a  stack  in 
any  other  place.  The  space  occupied  in  the 
kiln  is,  for  a  thirty-foot  kiln,  only  about  two 
per  cent,  of  the  inside  kiln  space  and  for  a 
thirty-six-foot  kiln,  about  one  and  one-half  per 
cent.  These  are  thirty-six  foot  kilns,  with 
twelve  furnaces  to  each  kiln,  and  there  is  really 
no  grate  surface  at  aJI.  The  fire-hole  is  two 
feet  wide,  without  grate  bars.  The  firing  door 
is  covered  In  the  usual  manner  with  a  fire  clay 
slab,  reinforced  with  iron  bands.  The  coal  Is 
thrown  upon  a  coking  table,  made  partly  of 
cast  iron  and  partly  of  fire-clay  tile  and  shoved 
down  upon  the  fire  just  befor«  a  fresh  supply 
of  coal  is  added. 

The  special  feature  of  the  kilns  for  this  plant 
is  the  system  of  utilizing  the  hot  gases  es- 
caping from  the  burning  kilns  for  heating  up 
other  kilns,  and  likewise  of  using  the  cooling 
kilns  for  heating  the  air  for  combustion.  To 
accomplish  this  the  kilns  are  connected  by  an 
underground  flue,  extending  from  the  center  of 
each  kiln  to  a  circular  distributing  flue  in  the 
next  kiln  ahead.  This  circular  flue  Is  In  the 
hub  of  the  kiln,  with  openings  Into  each  fire 
box,  adjustable  by  dampers.  The  movement  of 
the  gases  Is  induced  by  a  fan  connected  to  the 
stack  of  any  kiln  by  a  cylindrical  steel  flue. 
The  fan  Is  portable,  being  erected  upon  a  car 
moved  along  an  elevated  track  between  two 
rows  of  kilns  and  operated  by  an  electric  motor 
directly  connected. 

The  author  calculates  in   this  manner  to  be 
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able  to  drmw  the  heat  from  a  hot  kiln  through 
at  least  two  other  kUns  and  that  by  the  time 
tnat  the  kiln  under  fire  is  finished,  the  kiln  just 
ahead  will  be  partially  or  wholly  incandescent. 
ao  that  heavy  fires  can  be  put  into  the  furnace 
at  onc«.  There  will  thus  not  only  be  a  saving 
In  fuel,  but  a  considerable  saving  also  in  the 
time  of  burning. 

The  Damage  to  the  Williamsburg  Bridge. 


The  fire  upon  the  ManhatUn  tower  ot  the 
Williamsburg  Bridge  in  New  York  City  is 
described  upon  another  page  of  this  issue.  The 
official  report  of  the  fire  by  Mr.  O.  F.  Nichols. 
Engineer  in  Charge,  to  Bridge  Commissioner 
Lindenthal.  describes  the  damage  done  as  fol- 
lows: The  blocking  which  retained  the  saddles 
In  their  position  back  of  the  center  of  the  tower 
burned  away  in  all  cases,  and  the  three  souther- 
ly saddles  moved  forward  about  9  inches  and 
the  northerly  saddle  D  moved  forward  5  inches. 
toward  the  river.  The  movement  of  the  sad 
dies  lowered  the  cables  on  the  channel  span 
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wires  of  the  C  and  D  cables  are  practically  un 
Injured,  the  filling  compound  in  the  saddles  not 
having  been  melted  out. 

The  wires  of  the  A  and  B  cables,  on  the 
other  hand,  were  subjected  to  intense  heat, 
which  melted  out  all  the  cable  protecting  ma- 
terial in  the  saddles  and  burned  off  the  slush 
ing  oil  to  some  depth  into  the  cables  for  the 
whole  length  of  the  saddles.  This  depth  can- 
not be  exactly  ascertained,  but  it  is  probable 
that  it  extends  from  3  to  5  wires  deep  in  each 
of  these  cables. 

Wherever  the  steel  cable  cover  enclosed  the 
cables,  the  wires  were  fully  protected,  and  in 
some  cases  the  canvas  wrapping,  which  had 
been  placed  on  both  of  the  southerly  cables, 
has  only  been  burned  off  for  a  distance  of  6  or 
8  feet  from  the  saddles. 

The  bolts,  sheaves  and  heavy  material  in 
falling  through  the  tower  have  bruised  the 
lighter  angles  and  lattice  bars  to  a  considerable 
extent,  and  one  of  the  main  girders  in  the  top 
platform  of  the  tower  has  its  top  flange  bent 
about  2  inches  out  of  line.     The  plate  coverins 
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rejected,  there  being  each  time  only  one  bidder, 
who  offered  to  do  the  work  for  39  cents  per 
cubic  yard,  which  is  considered  to  be  about  four 
times  too  much. 


The  Cor.ier  Stone  of  the  $3,000,000  public 
library  building  for  the  City  of  New  York  was 
laid  on  November  10.  Messrs.  Carrerre  &  Hast- 
ings are  the  architects  and  the  Norcross  Broth- 
ers are  the  builders  of  this  structure. 


The  British  Pacific  Cable  was  completed  on 
October  30,  when  the  last  section  between  Bris- 
bane, Australia,  and  Vancouver,  B.  C,  was  laid 
at  the  Fiji  Islands.  One  section  of  this  cable, 
between  Bamfield  Creek,  Vancouver  Island, 
and  Fanning  Island,  is  the  longest  in  the  world. 
A  speed  of  over  100  words  per  minute  has  been 
attained  on  this  long  section  with  the  Deerlove 
transmitter. 


The  Pacific  Northwest  Society  of  Engineers 
held  its  regular  meeting  in  Seattle  on  Novem- 
ber   ],    at    which    Mr.    J.    M.    Clapp,    Assistant 
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and  precipitated  a  greatly  increased  load  on 
the  foot-bridges,  the  cables  of  which  parted 
under  this  stress,  the  cables  of  the  south  foot- 
bridge parting  first.  Examination  of  the  wires 
in  these  cables  shows  that  the  wires  were 
elongated  in  breaking,  their  strength  being  con- 
siderably decreased  by  the  heat  to  which  they 
were  subjected,  although  this  heat  was  not  suf- 
ficient to  bum  olT  the  galvanizing  for  more 
than  a  few  inches  each  side  of  the  break. 

In  falling,  the  land  span  of  the  foot-bridge,  on 
the  Manhattan  side,  fell  on  to  the  end  spans, 
the  easterly  cables  of  the  foot-bridge  were 
slacked  off.  and  the  land  span  on  the  Brooklyn 
side  dropped  some  10  or  15  feet,  and  the  river 
span,  west  of  the  Brooklyn  tower,  fell  away 
from  the  main  cables  in  the  same  way,  while 
the  balance  of  the  foot-bridge  cables  toward 
the  Manhattan  tower  were  caught  in  the  loops 
of  the  snspender  ropes  and  were  thus  prevented 
from  falling  Into  the  river.  The  foot-bridge  is. 
therefore,  practically  a  total  wreck.  An  exam- 
ination at  the  top  of  the  tower  shows  that  the 


of  the  south  portion  of  the  tower  has  also  been 
buckled  to  some  extent  by  the  heat.  It  is  of 
course  impossible  to  tell  just  how  much  dam- 
age has  been  done  to  the  wires  of  the  a  and  B 
cables  until  they  have  been  tested.  Mr.  Nichols 
speaks  in  the  highest  terms  of  the  work  of  As- 
sistant Engineer  Kingsley  L.  Martin  in  assisting 
in  extinguishing  the  fire. 


Havana,  Cuba,  has  a  record  for  the  year 
ending  with  September  entirely  free  from  yel- 
low fever. 


The  twenty-fifth  anniversary  of  The  En- 
gineers' Club  of  Philadelphia  will  be  cele- 
brated by  a  banquet  at  the  Union  League,  on 
the  evening  of  Saturday,  December  6th. 


The  Removal  of  Snow  and  Ice  from  the 
streets  of  Manhattan  Borough.  New  York  City, 
during  the  coming  winter,  is  causing  Commis- 
sioner Woodbury  of  the  street  cleaning  depart- 
ment some  anxiety.    Proposals  have  twice  been 


U.  S.  Engineer,  read  a  paper  entitled  Tl.e  Im- 
provement of  Gray's  Harbor,  Wash.,"  descrit)- 
ing  the  preliminary  survey  work,  the  con- 
struction plant,  the  method  of  driving  piles  for 
the  railroad  tracks  along  the  jetty,  the  process 
of  constructing  mattresses  for  the  foundations 
of  the  jetty  and  the  method  of  completing  the 
sea  wall. 


Distribution  of  Disinfectants  is  carried  on  at 
Charleston,  S.  C,  during  six  or  eight  months  of 
the  year,  according  to  the  last  report  of  the 
health  officer,  Mr.  J.  M.  Green.  A  solution  of 
copperas  is  sent  through  the  streets  and  applied 
to  all  places  needing  deodorizing.  Quick  lime, 
chloride  of  lime,  and  copperas  solution  are  also 
given  to  anyone  applying.  In  all  cases  of  con- 
tagious diseases  carbolic  acid  is  supplied,  and  at 
the  termination  of  the  case  the  premises  are 
fumigated  with  formaldehyde  gas,  and  articles 
of  clothing,  bedding,  etc.,  are  carried  to  the  dis- 
infecting cylinder,  where  they  are  subjected  to 
a  temperature  of  230  degrees  Fahr. 


Nov.  15,  1902. 
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A  Septic  Tank  at  Bedford,  Ind. 


The  sewerage  system  recently  Installed  at 
Bedford,  Ind.,  comprises  about  7%  miles  of 
vitrified  pipe  lines,  wiiich  will  collect  the  sew- 
age from  about  half  the  territory  covered  by 
the  city  limits,  and  a  large  septic  tank  so  ar- 
ranged as  to  be  capable  of  dealing  at  almost 
any  desired  rate,  with  whatever  quantity  of 
sewage  reaches  the  tank.  This  result  is  ac- 
complished by  dividing  the  tank  lengthwise 
into  three  compartments  of  different  widths, 
and  arranging  an  inlet  trough  so  that  each 
compartment  can  be  used  separately,  two  to- 
gether, or  all  three  continuously.  This  feature 
is  considered  of  great  importance  because  of 
the  fact  that  the  most  effective  period  of  flow 
through  a  septic  tank  varies  very  considerably 
according  to  the  quality  and  amount  of  dilution 
of  the  sewage,  and  the  temperature. 

At  the  inlet  end  of  the  septic  tank,  and  cov- 
ered by  the  same  roof  are  two  detritus  tanks, 
or  grit  chambers,  each  24x7%  feet  in  size  and 
about  8  feet  deep  below  the  flow  line.  Solid 
matters  are  to  a  large  extent  deposited  in  these 
tanks.  The  sewage  enters  each  of  them 
through  two  10-inch  pipes  leading  from  a  di- 
version manhole  from  which  the  sewage  can  be 


vertically  in  grooves  at  the  sides.  By  means  of 
this  arrangement,  therefore,  the  sewage  can  be 
made  to  flow  from  either  or  both  of  the  grit 
chambers  into  the  trough,  and  from  there  into 
any  of  the  septic  tank  compartments.  Bafile 
boards  3%  feet  deep  are  placed  close  to  the 
trough  across  both  the  grit  chambers  and  the 
tank  compartments,  so  as  to  insure  an  even  flow 
of  the  liquid.  Bafile  boards  are  also  placed 
across  the  center  of  each  tank  compartment. 
A  similar  trough  and  weir  arrangement  at  the 
outlet  end  of  the  tank  provides  for  the  effluent, 
a  12-inch  outlet  pipe  leading  directly  from  this 
outlet  trough. 

The  septic  tank  is  46x17  feet  in  largest  inside 
dimensions,  and  about  7  feet  9  inches  deep  be- 
low the  flow  line.  It  is  divided  by  plank  par- 
titions into  three  longitudinal  compartments,  as 
shown  in  the  illustrations,  and  large  wooden 
gates  are  provided  at  both  ends  of  each  parti- 
tion, so  that  the  sewage  can  be  passed  first 
through  the  large  compartment,  then  back 
through  the  central  one,  and  then  through 
the  smallest  one  to  the  outlet  or,  if  so  desired, 
the  flow  may  take  place  in  the  opposite 
direction,  beginning  with  the  small  compart- 
ment, and  ending  with  the  large  one.  If  such 
a  long  rest  period  is  not  desired,  any  two  of  the 
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turned  into  either  or  both  of  the  chambers,  as 
may  be  desired.  A  2;inch  baffle  board  about 
31^  feet  deep  is  placed  across  the  center  of 
each  chamber. 

On  the  top  of  the  24-inch  concrete  wall  which 
separates  these  grit  chambers  from  the  septic 
tank  proper,  is  arranged  a  wooden  trough  12 
inches  wide,  with  a  weir  about  three  feet  long 
and  9  inches  above  the  bottom  of  the  trough, 
opening  from  each  of  the  grit  chambers.  On 
the  other  side  of  this  trough  are  three  more 
weirs,  each  opening  into  one  compartment  of 
the  septic  tank.  The  crests  of  all  of  these 
weirs  are  about  3  inches  below  the  flow  line,  so 
that,  except  when  a  new  compartment  is  filling, 
there  Is  no  appreciable  disturbance  of  the  sur- 
face of  the  liquid  as  it  passes  from  the  grit 
,  chamber  to  the  septic  tank.  In  building  this 
controlling  trough,  three  4x6-inch  wooden 
Idocks  were  bedded  in  the  concrete  wall,  one 
at  the  center  and  one  at  each  end,  and  were 
anchored  to  it  by  two  ?4in(h  anchor  bolts  for 
each  block.  The  trough,  whidi  is  of  2-inch 
planking,  was  then  securely  nailed  to  these 
blocks,  after  being  bedded  in  cement.  All  of 
the  five  weirs  in  the  inlet  trough  can  be  closed 
when  desired  by  wooden  gates  made  to  slide 


compartments  may  be  used  and  the  third  cut 
out  entirely,  or  it  may  be  still  further  reduced 
by  making  use  of  only  one  of  the  compart- 
ments. It  is  thus  seen  that  a  variety  of  com- 
binations are  available,  by  means  of  which  the 
proper  rest  period  for  any  given  condition  of 
the  sewage  may  be  found  by  experiment. 
The  widths  of  the  compartments  are  about  3V4. 
5V4  and  8  feet,  respectively,  and  the  capacity 
of  the  smallest  compartment  is  about  8,700  gal- 
lons, and  of  the  three  combined,  42,800  gallons, 
thus  giving  a  wide  range. 

As  will  be  seen  from  the  illustrations,  the 
main  body  of  the  tank  is  of  concrete,  with  out- 
side walls  27  inches  thick  at  base  and  18  inches 
thick  at  the  top.  At  the  division  wall  between 
the  grit  chambers  and  the  septic  tank  proper 
the  thickness  of  the  floor  is  12  inches,  which 
thickness  is  gradually  increased  to  18  inches  at 
the  outlet  end  and  15  inches  at  the  inlet  end. 
The  bottoms  of  the  grit  chambers  as  well  as 
the  septic  tank  thus  have  a  slope  toward  the 
main  division  wall,  where,  at  the  lowest  level, 
a  sludge  gate  is  provided  for  each  compartment. 
Whenever  considered  necessary,  any  one  of 
these  gates  can  be  opened  and  the  accumulated 
sludge  drawn  off  through  a  12-inch  drain  with- 


out interfering  in  any  way  with  the  operation 
of  the  rest  of  the  installation. 

The  concrete  used  for  this  work  was  a  1:  2:4 
mixture,  the  broken  stone  or  gravel  ranging  in 
size  from  1  inch  to  Vs  of  an  inch.  The  side 
wails  were  laid  first,  with  grooves  about  4 
inches  deep  left  in  them  at  the  proper  places,  in 
which  the  plank  partitions  were  afterward 
bedded.  After  the  roof  was  put  on,  the  whole 
inside  of  the  tank  was  given  a  coat  of  plaster 
consisting  of  equal  parts  of  Portland  cement 
and  sand.  The  bottom  was  laid  after  the  side 
walls  were  completed,  and  the  wood  partitions 
were  put  in  place  before  the  last  4  inches  was 
laid.  The  partitions  are  made  of  three  thick- 
nesses of  2-inch  planking  placed  on  end  and 
well  nailed  together,  with  a  2xlO-lnch  pine  bat- 
ten along  each  side  at  the  top,  and  bolted 
through  the  partition  every  18  inches  with 
V^-inch  carriage  bolts.  The  grooves  in  which 
the  partition  gates  slide  were  made  by  cutting 
the  inner  one  of  the  three  thicknesses  of  plank- 
ing 3  inches  wider  and  deeper  than  the  outer 
ones.  These  gates  can  be  raised  or  lowered 
by  hand,  either  directly  or  by  means  of  levers. 

The  roof  over  the  septic  tank  is  supported  on 
9-inch  brick  walls.  An  ordinary  timber  roof 
framing  was  employed,  with  2x6-inch  rafters 
spaced  21  inches  apart,  and  2x4-inch  cross 
pieces.  One-inch  boards  and  No.  27  galvanized 
iron  were  the  materials  used  for  the  roof  cover- 
ing. A  door  at  each  end  and  four  windows  on 
a  _sidB  were  provided.  Two-inch  pine  plank 
walks  were  laid  along  all  the  main  divisions  of 
the  tank,  for  convenience  in  getting  at  the  num- 
erous gates. 

This  septic  tank  was  designed  and  the  speci- 
fications for  it  drawn  up  by  Messrs.  Alvord  & 
Shields,  of  Chicago,  while  the  map  and  profiles 
for  the  sewerage  system  in  connection  with  the 
tank,  were  drawn  by  the  city  engineer,  Mr.  G. 
C.  Houston,  in  consultation  with  the  above- 
named  firm.  The  specifications  for  the  sewer- 
age system  were  also  prepared  by  the  city  en- 
gineer with  some  suggestions  from  Messrs.  Al- 
vord &  Shields.  Although  the  matter  of  filter 
beds  for  further  purification  of  the  tank  effluent 
has  been  considered,  no  definite  plans  have  as 
yet  been  prepared,  and  the  septic  tank  will  be 
operated  alone  for  the  present.  The  informa- 
tion and  drawings  from  which  the  preceding 
description  has  been  prepared  were  furnished 
by  Mr.  Houston. 


A  Chimney  with  wash  room  and  store  rooms 
arranged  in  two  stories  in  the  bottom  of  the 
structure  serves  the  Trebbinerstrasse  power 
station  of  the  Berlin,  Germany,  elevated  and  un- 
derground railway.  The  plant  is  one  in  which 
c'cse  utilization  of  space  was  necessary,  and 
the  boilers  being  located  in  a  story  above  the 
engine  room,  the  smoke  flue  did  not  have  to  be- 
gin below  them.  The  stack  is  some  262  feet 
high  and  square  in  section  at  the  bottom,  be- 
tween 21  and  22  feet  on  a  side. 


The  Storm-Water  Run-Off  in  the  city  of  Phila- 
delphia is  being  carefully  investigated,  accord- 
ing to  the  latest  report  of  Mr.  Wm.  C.  Had- 
dock, director  of  the  Department  of  Public 
Works,  with  a  view  of  obtaining  data  for  the 
accurate  design  of  sewers.  For  several  years 
past  the  Bureau  of  Surveys  has  been  installing 
instruments  for  the  observation  of  the  rise  and 
fall  of  the  flow  of  water  in  the  sewers,  and 
comparison  has  been  made  with  the  amount  r.f 
rainfall  as  indicated  by  pluviometers  installed 
in  the  various  district  oflices.  In  addition,  by 
careful  observations  with  proper  instruments, 
velocities  of  the  flow  of  water  in  the  sewers  at 
various  depths  have  been  tabulated.  A  careful 
record  of  the  high  and  low  tides  occurring  in 
the  Delaware  River  is  also  kept. 
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The  Watej  and  Lighting  PUnl  at  St.  Louis,  Mich. 

A  combined  water-works  pumping  station  an.) 
electric  lighting  plant  capable  of  being  operate.i 
either  separately  or  together,  and  run  by  both 
water  and  steam  power,  comprises  the  interest- 
ing insuUation  owned  by  the  city  of  St.  Louis, 
Mich.  The  city  is  located  in  Gratiot  County, 
and  has  about  1,200  inhabitants.  A  moderate 
sise  stream  called  Pine  River  flows  through  the 
city,  and  water  power  was  developed  a  num- 
ber of  years  ago  under  a  twelve-foot  head,  which 
afforded  ample  power  for  the  city's  needs,  ex- 
i-ept  during  about  six  to  eight  weeks  in  the 
summer  time  when  steam  power  had  to  be  re- 
sorted to.  A  moderate  rental  is  paid  for  this 
power. 

The  city  installed  a  small  water-works  plant 
in  1879  with  approximately  four  miles  of  pipe, 
varying  in  size  from  4  to  8  inches  in  diameter. 
No  standpipe  was  used  and  a  500,000-gallon 
duplex  power  pump  was  installed,  operated  by  a 
vertical  turbine  wheel  of  the  old  Leffel  pattern. 
About  the  same  time  a  franchise  was  granted 
to  private  parties  for  an  electrical  lighting 
plant.  This  plant  was  installed  some  distance 
below  the  waterworks,  and  consisted  of  two  150- 
ampere  Thomson-Houston  dynamos  furnishing 
current  at  110  volts  and  driven  by  a  52-inch 
l^fTel  special  turbine. 

There  was  also  installed  a  relay  steam  plant 
ix>nsisting  of  an  80-horse-power  tubular  boiler 
and  an  automatic  engine.  As  the  population  of 
the  city  increased,  it  was  found  that  the  pump- 
ing capacity  at  the  water  plant  was  inadequate 
and  an  SO-horse-power  tubular  boiler  with  a 
12x8xl2-inch  single-cylinder  fly-wheel  steam 
pump  was  added,  and  the  old  turbine  wheel 
was  exchanged  for  a  35-inch  Sampson  wheel. 
This  proved  to  be  only  a  makeshift,  however, 
and  for  some  years  past  the  city  has  been 
without  fire  protection  and  has  had  an  inade- 
quate supply  for  domestic  purposes,  while  the 
operating  expenses  were  largely  increased  by 
the  necessity  of  using  steam  power  continually 
as  well  as  water  power. 

The  electric  lighting  plant  was  purchased  by 
the  city  in  1900,  when  it  was  discovered  to  be 
as  inadequate  for  its  needs  as  the  water  plant. 
To  correct  this  defect,  the  city  purchased  two 
modem  dynamos  capable  of  furnishing  500 
amperes  each  at  110  volts,  only  to  flnd  that  the 
combined  power  of  the  engine  and  water  wheel 
was  unable  to  carry  this  load  satisfactorily,  be- 
sides running  the  operating  expenses  up  to  a 
point  out  of  all  comparison  with  the  work  per- 
formed. The  coal  bill  for  this  plant  amounted 
to  over  $3,000  per  year,  and  further  expense  was 
entailed  by  the  employment  of  two  sets  of  oper- 
ating engineers,  and  the  annual  rental  for  the 
water  power.  In  April,  1901,  the  old  timber 
dam  furnishing  the  water  power  was  washed 
out  by  a  flood  and  Mr.  A.  T.  Maltby,  of  Chicago, 
was  called  in  to  devise  a  method  of  putting  both 
plants  into  condition  to  take  care  of  present 
and  future  requirements.  A  new  dam  of  con- 
crete and  steel,  with  a  12-foot  fall  was  con- 
structed at  a  point  about  a  quarter  of  a  mile 
farther  down  the  river  and  about  50  feet  above 
the  lighting  plant. 

The  river  bed  is  underlaid  with  a  deep  bed 
of  blue  clay  or  marl,  very  hard  and  making  an 
excellent  foundation.  It  is  covered,  in  the  neigh- 
borhood of  the  dam  site,  with  a  layer  of  gravel 
about  2  feet  thick.  Two  trenches  were  exca- 
vated across  the  stream  into  this  hardpan  for 
core  walls  to  prevent  any  flow  under  the  dam. 
Foundations  of  concrete  were  also  provided  at 
the  same  time  for  seven  steel  pipes  or  columns. 
These  columns  wf  re  connected  together  with  tie 
plates  8  feet  above  tall  water  and  again  3  feet 
above  high  water.  The  wing  walls  at  each  end 
of  the  dam  were  made  of  rubble  stone  masonry 
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laid  in  cement,  and  in  the  dam  proper,  concrete 
was  tamped  into  a  form  up  to  the  8-foot  tie 
plates.  A  steel  apron  was  riveted  to  these 
plates,  covering  the  top  and  downstream  face  of 
the  dam  and  a  plank  apron  was  built  in  the 
bed  of  the  river  extending  32  feet  downstream. 
Angle  irons  were  riveted  to  the  sides  of  the 
columns  for  the  flash  boards  to  rest  against. 
which  at  ordinary  flow  are  4  feet  high,  making 
the  total  fall  12  feet.  This  arrangement  of 
flash  l>oards  was  provided  in  order  to  take  cave 
of  the  spring  floods.  The  steel  columns  were 
filled  with  concrete,  and  on  top  was  laid  a 
bridge  for  foot  travel,  which  also  provided  a 
platform  from  which  to  handle  the  flash  boards. 
The  dam  is  60  feet  long  between  the  pier  walls, 
and  an  earth  embankment  about  90  feet  long 
was  necessary  at  one  side  of  the  head  gates. 

It  was  decided  to  consolidate  the  water  and 
lighting  plants  and  to  abandon  the  old  water 
plant  entirely,  except  that  the  turbine  wheel  and 
boiler  would  be  used  at  the  new  location.  The 
old  flume  leading  to  the  electric  light  plant  was 
found  to  be  in  a  bad  state  of  decay,  besides 
being  too  small;  but  the  wheel  pit  was  in  good 
condition  and  large  enough  to  accommodate  an- 
other 100-horse-power  turbine,  besides  being  sus 
ceptlble  of  enlargement  to  accommodate  the  35- 
inch  Sampson  wheel  from  the  water-works 
plant.    A  new  flume  was  therefore  constructed. 


Afefv   Flume. 
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Power  Plant,  St.  Louts,  Micii. 

The  building  containing  the  dynamos  was  of 
brick,  two  stories  high,  and  was  extended  in 
the  same  design  and  manner  of  construction  to 
receive  the  new  pumps.  A  new  brick  engine 
and  boiler  house  30x40  feet  was  also  constructed 
for  the  steam  plant,  and  a  wheel  house  of  wood 
covered  with  steel  in  imitation  of  brick.  In  the 
original  plant  a  countershaft  was  located  be- 
low the  floor  of  the  dynamo  room  and  the  en- 
gine and  turbine  wheel  were  connected  by  belts. 
This  countershaft  was  extended  under  the  floor 
of  the  new  pump  room  with  a  clutch  coupling. 
The  35-inch,  75-liorse-power  Sampson  turbine 
from  the  old  water  plant  was  installed  in  the 
new  flume  and  connected  by  a  belt  to  this  new 
countershaft.  The  old  engine  previously  used 
in  the  lighting  plant  was  placed  in  the  pump 
room  and  also  belted  to  this  countershaft,  which 
at  full  speed  ran  the  same  as  the  part  which 
drove  the  dynamo. 

Two  7x8-lnch  double-acting,  triplex  power 
pumps  of  750,000  gallons  capacity  each  were 
purchased  and  installed  In  the  pump  room,  and 
driven  by  belt  power  from  the  countershaft,  the 
object  being  to  operate  the  pumps  either  by 
6team  or  water  power  from  the  countershaft. 

The  old  steam  boiler  was  brought  over  from 
the  abandoned  water  station  and  placed  along- 
side the  one  already  In  use  and  a  new  one  of 
the  same  size  and  capacity  purchased,  making 
a  battery  of  three  boilers  in  the  new  plant.    A 


Vol.  46,  No.  20. 

1 75-horse-power  four-valve  simple  engine  of  the 
Russell  make  was  installed  in  place  of  the  old 
engine,  together  with  a  Stilwell  open  heater  and 
purifier  and  a  6x4xG-inch  boiler-feed  pump.  The 
old  52-inch  Leffel  turbine  was  left  in  place  and 
a  modern  40-inch  Sampson  wheel  added  to  drive 
the  lighting  plant.  It  will  be  perceived  that 
the  water  and  lighting  plants  can  be  operated 
separately  or  together  as  circumstances  may  re- 
quire, by  the  manipulation  of  the  clutch  coup- 
ling in  the  countershaft.  The  power  of  the 
large  engine  or  turbines  can  be  transmitted  to 
the  pumps  or  the  power  from  the  small  turbine 
or  engine  in  the  pump  room  can  be  transmitted 
to  the  dynamos,  or  all  can  be  combined. 

As  the  pumping  plant  is  operating  under  the 
direct  pressure  system,  with  no  standpipe,  the 
speed  will  vary  in  accordance  with  the  amount 
of  water  consumed,  and  consequently  when  the 
engine  is  in  operation  it  will  have  to  be  con- 
trolled by  the  throttle,  and  in  order  to  gain  as 
much  economy  as  practicable,  the  governor  was 
set  to  cut  oft  at  not  later  than  14-stroke.  This 
arrangement  was  found  to  work  very  satisfac- 
torily, requiring  very  little  attendance.  To  the 
practical  engineer  the  saving  in  steam  by  using 
the  cut-off  engine  is  apparent,  the  consumption 
being  35  pounds  against  60  to  150  in  the  small 
direct-acting  steam  pumps.  The  synchronous 
action  of  the  triplex  pump  makes  it  perfectly 
practicable  for  a  belt  drive,  and  no  trouble  what- 
ever is  expected  from  this  source.  A  6-inch 
relief  valve  was  placed  in  the  main  near  the 
pumps  to  guard  against  excessive  pressure. 


A  Sewer  Enlargement  in  Grand  Rapids, 
Mich.,  is  described  as  follows  in  the  last  report 
of  L.  W.  Anderson,  city  engineer:  The  en- 
largement consisted  in  removing  the  upper  por- 
tions of  the  old  brick  oval  sewer  to  within  6  or 
10  inches  of  the  bottom,  leaving  sufficient  to 
carry  the  ordinary  flow.  Outside  of  the  old 
bottom,  concrete  footing  and  side  walls  were 
constructed,  and  after  plastering  the  bottom,  a 
6-inch  concrete  arch  was  built  in  place. 


The  Chamber  of  Commerce  of  the  State  of 
New  York  dedicated  its  new  house  on  Liberty 
Street,  New  York  City,  on  November  11.  Many 
distinguished  men  attended  the  ceremonies, 
among  them  President  Roosevelt,  who  summed 
up  the  genius  of  the  organization  when  he  said, 
in  the  course  of  his  address:  "I  greet  you  in 
the  name  of  the  people,  not  merely  because  you 
stand  for  commercial  success,  but  because  this 
body  has  been  able  to  show  that  the  greatest 
commercial  success  can  square  with  the  im- 
mutable and  eternal  laws  of  decent  and  right 
living  and  of  fair  dealing  between  man  and 
man."  The  Chamber  of  Commerce  was  organ- 
ized in  1768,  but  now  for  the  first  time  occu- 
pies a  building  of  its  own. 


The  Smoke  Nuisance  is  receiving  the  atten- 
tion of  the  city  authorities  of  Providence,  R.  I., 
who  are  endeavoring  to  obtain  necessary  legisla- 
tion for  its  abatement.  Three  large  industrial 
concerns  have  voluntarily  encouraged  this  move- 
ment by  offering  to  install  apparatus  in  their 
power  stations  which  would  prevent  black 
smoke.  With  this  purpose  the  Rhode  Island  & 
Suburban  Railway  has  contracted  for  an  equip- 
ment of  Roney  mechanii-al  stokers  for  its  new 
boiler  plant  of  an  ultimate  boiler  capacity  of 
8,300  horse-power.  The  Narragansett  Electric 
Lighting  Company  is  installing  a  complete 
equipment  of  Roney  quadruplex  stokers,  under 
Babcock  &  Wilcox  boilers  of  4,500  horse-power 
capacity.  In  the  plant  of  the  Brown  &  Sharpe 
Manufacturing  Company,  similar  stokers  have 
been  in  use  for  some  time  under  two  batteries 
of  Babcock  &  Wilcox  boilers,  with  excellent  re- 
sults. 


Nov.  15,  1902. 
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The  Mechanical  Plant  of  the  Ansonia  Apartment 
Hotel,  New  York  City. 


One  of  the  latest  apartment  hotels  in  New 
York  City  and  probably  the  largest  and  most 
complete  in  this'  country  is  the  Ansonia,  a 
seventeen-story  structure  fronting  on  Broadway 
from  73rd  to  74th  Streets,  and  occupying  about 
37,000  square  feet  of  ground  area.  Like  the 
larger  part  of  the  buildings  of  this  class  that 
have  been  erected  in  New  York  (some  90,  it  is 
stated,  in  the  last  two  years),  it  has  its  own 
mechanical  plant,  which  is  of  interest  apart 
from  its  size,  on  account  of  a  number  of  unusual 
features.  Among  these  are  the  installation  of 
direct-acting  plunger  hydraulic  elevators  of  high 


power  plant,  a  large  swimming  tank  with  ac- 
cessory baths  and  lockers,  and  a  storage  room 
for  automobiles. 

With  the  exception  of  the  second,  sixteenth 
and  seventeenth  floors  the  upper  stories  are 
practically  identical,  each  being  divided  by  the 
H-shaped  form  of  the  corridors  into  five  groups 
of  apartments,  as  shown  on  the  typical  floor 
plan  here  given.  By  the  ingenious  arrangement 
of  this  floor  plan,  different  combinations  may 
be  made  to  give  suites  of  various  sizes  from  one 
to  fourteen  rooms.  The  larger  suites  have 
kitchens  (the  cooking  being  done  with  gas 
ranges  or  electric  stoves),  dining  rooms,  par- 
lors, bed  rooms,  servants'  rooms  and  baths; 
many  of  the  two-room  combinations  also  have 
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lift,  elaborate  provisions  for  condensing  as  much 
exhaust  steam  as  possible,  the  utilization  of  the 
heat  of  the  flue  gases  for  feed-water  heating  and 
a  very  extensive  system  of  ventilation. 

The  ground  floor  of  the  building  will  be  occu- 
pied by  a  bank  and  several  high-class  stores,  a 
large  restaurant,  a  grill  room,  a  ball  room,  and  a 
reception  room,  together  with  the  necessary 
offices  in  connection  with  the  hotel  proper.  Of 
these  the  manager's  office  is  of  greatest  impor- 
tance, due  to  its  appurtenances.  Below  the  first 
floor  there  is  a  basement  containing  an  up-to- 
date  kitchen  and  laundry  with  a  large  amount 
of  storage  space  for  the  use  of  the  tenants,  and 
below  the  basement  is  the  cellar  containing  the 


bath  rooms.  There  are  a  number  of  single 
rooms  easily  isolated  from  a  large  suite  if  but 
one  room  is  wanted. 

Dining  accommodations  for  tenants  who  do 
not  wish  to  have  cooking  done  in  their  apart- 
ments are  supplied  on  the  sixteenth  floor  in  a 
large,  richly  decorated  dining  room  extending 
up  through  the  seventeenth  story;  in  this  room 
250  persons  can  be  served  at  once.  A  small 
kitchen  adjoins,  and  when  its  facilities  are  not 
adequate,  the  larger  kitchen  in  the  basement  is 
called  upon,  intercourse  between  the  two  be- 
ing accomplished  by  three  electric  dumb  wait- 
ers. The  second  story  is  modified  from  the 
regular  arrangement  by  replacing  the  section 


around  the  Broadway  court  with  private  din- 
ing rooms.  The  two  tower  corners  of  the  seven- 
teenth floor  on  Broadway  are  to  be  used  for 
studios,  and  the  remainder  of  that  story,  where 
not  cut  out  for  the  high-ceiled  dining  room  on 
the  floor  below,  is  divided  oft  for  servants' 
quarters.  In  general  the  apartments  are  heated 
by  steam,  but  in  addition  most  of  the  rooms 
have  open  fire  places  with  gas  logs. 

The  power  plant,  shown  in  the  accompanying 
plan,  is  in  the  cellar  under  the  rear  of  the 
southern  half  of  the  building,  that  is,  along  73rd 
Street.  The  coal  is  delivered  at  the  rear  of  the 
building  and  dumped,  through  manholes  in  the 
court,  to  the  storage  space  below.  The  capacity 
of  the  coal  storage  is  340  tons.  The  boilers 
are  near  and  facing  this  space  and  the  coal  is 
carried  by  cars  on  tracks  and  dumped  in  front 
of  the  furnaces.  The  firing  is  done  by  hand  and 
the  ashes  are  removed  in  wagons  which  are 
lowered  into  the  fire  room  by  a  wagon  lift.  This 
lift  is  also  used  to  lower  automobiles  to  their 
storage  room.  The  boiler  equipment  consists  of 
four  Caldwell  water-tube  boilers  with  McClave 
shaking  and  dumping  grates,  and  are  arranged 
in  two  batteries.  Each  battery  contains  one 
boiler  of  428  and  one  of  301  horse-power.  The 
tubes  are  4  inches  in  diameter  and  10  feet  long. 
The  total  heating  surface  is  13,136  square  feet 
and  the  total  grate  surface  is  297.5  square  feet, 
making  the  ratio  of  heating  to  grate  surface  47 
to  1.  The  boilers  and  grates  were  installed  by 
Messrs.  James  Beggs  &  Co.,  of  New  York  City. 
Thq  chimney  is  a  steel  plate  stack  240  feet  high 
erected  inside  a  brick  casing,  which  also  serves 
as  a  ventilating  flue  and  a  shaft  for  the  exhaust 
steam  pipe  to  the  roof. 

The  steam,  at  125  pounds  pressure,  passes 
from  each  boiler  through  a  valve  into  the  mid- 
dle of  a.  horizontal  connection  of  U-form;  one 
leg  of  this  enters  a  12-inch  main  and  the  other 
a  7-inch  auxiliary  main,  each  leg  having  a 
valve  at  its  end.  The  7-inch  main  passes  back- 
ward around  one  end  of  the  boiler  room  toward 
the  engine  room  and  supplies  several  pumps  on 
its  way,  finally  entering  one  end  of  the  engine 
header  which  is  also  fed  at  the  middle  by  the 
12-inch  main  run  around  the  other  end  of  the 
boiler  room.  In  the  event  of  an  accident  to 
either  main  the  other  may  temporarily  carry  the 
whole  supply.  The  12-inch  main  contains  a 
Foster  automatic  stop  valve  which  closes  if  the 
pressure  on  the  boiler  side  falls  below  that  on 
the  other  side,  and  opens  again  when  they  are 
equal.  The  12-inch  header  from  which  the  en- 
gines are  supplied  also  feeds  the  elevator 
pumps,  and,  continuing  east,  enters  the  refriger- 
ating room  to  supply  the  ammonia  and  brine 
circulating  pumps  and  the  cold  drinking-water 
pumps.  All  steam  pipes  are  dripped  through 
traps,  the  ends  of  the  mains  having  drop  legs 
with  blank  fianges  pierced  by  the  drain  pipes. 
A  separator  is  installed  in  both  the  7-inch  and 
the  12-inch  mains  where  they  connect  with  the 
12-inch  engine-room  header.  The  pipes  are  cov- 
ered with  Keasbey  &  Mattison  85  per  cent,  mag- 
nesia sectional  lagging.  The  plant  as  originally 
designed  was  to  include  a  Morse  garbage  and 
rubbish  destructor,  the  gases  of  combustion  of 
which  were  to  be  utilized  in  a  Foster  steam 
superheater.  This  has  not  been  installed  as 
yet,  although  shown  in  position  on  the  plan  of 
the  power  plant.  The  engines  are  of  the  Amer- 
ican Ball  compound  duplex  type  with  the  low- 
pressure  cylinder  above  the  high  and  in  the 
same  casting.  They  are  direct-connected  to 
Westinghouse  multipolar  generators.  Three  en- 
gines of  440  horse-power  are  coupled  to  250- 
kilowatt  machines,  and  two  of  220  horse-power 
to  125-kilowatt  machines.  The  larger  engines 
have  cylinders  19  and  32x18  Inches  and  run  at 
200  revolutions  per  minute,  and  the  smaller 
ones  are  13  and  21x16  inches,  running  at  225 
revolutions  per  minute. 
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The  exhaust  from  the  engines  enters  a  main 
located  in  a  trench  under  the  floor.-  which  dis- 
charges, with  all  pump  exhausts,  into  a  16-inch 
main  above  the  floor  containing  a  Webster 
gr««8e  extractor.  Beyond  the  extractor  this 
main  branches,  one  part  going  to  the  house- 
heating  system,  the  second  to  the  hot-water 
dium  for  the  hot-water  system  of  the  building 
and  to  the  feed-water  heater,  and  the  third  to 
the  outboard  exhaust  riser  in  the  chimney  cas- 
ing, the  usual  back-pressure  valve  being  pro- 
vided in  this  pipe  in  the  sub-basement.  The 
riser  is  of  16-inch  spiral  riveted  pipe  and 
branches  at  the  roof  to  a  special  air-cooled  con- 
denser on  one  side  and  through  a  relief  valve 
on  the  other,  this  valve  being  arranged  to  open 


Baleen 


nine  stacks  of  1%-inch  pipe,  each  stack  being  6 
feet  wide  by  7  feet  4  inches  high  and  having 
a  thermostatic  valve  on  its  return,  the  Webster 
system  of  vacuum  heating  having  been  applied 
to  the  heating  system.  These  stacks  are  in  a 
housing  of  No.  22  galvanized  iron  supported  by 
a  frame  of  2-inch  angle  irons,  through  which  a 
current  of  air,  drawn  from  the  vent  shafts  from 
the  kitchen  and  power  plant,  Is  forced.  While 
the  air  is  warm,  it  is  assumed  that  it  will  be  at 
least  120  degrees  cooler  than  the  steam  to  he 
condensed.  The  exhaust  head  is  the  open  con- 
denser type,  described  in  The  Engineering  Rec- 
ord of  July  22,  1899.  The  exhaust,  in  order  to 
reach  the  outside  air,  has  to  pass  through  some 
160  sheet-iron  tubes  2  inches  in  diameter  aud 


air  and  water.  Exhaust  steam  is  utilized  as 
stated,  but  when  insufficient  in  amount,  live 
steam  can  he  supplied  through  a  pressure  re- 
ducing valve.  The  radiators  are  of  the  direct 
type  and  of  cast-iron,  with  two  or  three  ex- 
ceptions where  coils  of  common  pipe  are  used. 
In  most  cases  the  radiators  are  located  in  win- 
dow recesses,  the  brick  side  being  covered  with 
furring,  and  are  boxed  in  with  asbestos  lined 
wooden  covers  containing  registers  over  the  top. 
The  registers  are  sometimes  in  the  center,  but 
more  often  near  one  end  of  the  cover,  so  that 
the  remainder  may  be  used  for  a  window  seat. 
The  air  inlets  opening  from  the  rooms  are  on 
the  front  near  the  floor.  Where  enclosed  the 
radiators  are  of  the  flue  type. 
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only  when  the  heating  system  and  condenser 
do  not  absorb  all  of  the  exhaust.  Steam  pass- 
ing through  the  relief  valve  reaches  the  atmos- 
phere through  a  special  exhaust  head.  The  con- 
denaer  and  exhaust  head  were  designed  by  the 
conmltlng  engineer,  Mr.  Reginald  Pelham  Bol- 
ton. The  former  is  the  same  in  construction  as 
a  pipe  coil  heat«r  but  is  designed  to  effect  the 
'•ond<^n8ation  of  steam  within  it  and  not  the 
warming  of  the  air  outside  it.     it  consists  of 


is  more  or  less  condensed  by  the  exposure  of 
the  tubes  to  the  outdoor  air.  The  condensed 
steam  is  caught  in  a  pan  and  is  returned  with 
the  water  from  the  condenser  to  the  return  tank 
In  the  basement. 

The  Webster  vacuum  system  of  steam  heating 
is  employed,  as  stated,  each  radiator  having 
the  customary  thermostatic  valve  on  the  return 
connection  which  closes  when  in  contact  with 
steam,  but  opens  when  surrounded  with  cold 


The  suction  on  the  returns  of  the  heating  sys- 
tem is  usually  about  7  inches  of  vacuum.  All  re- 
turns are  collected  with  the  drips  previously  men- 
tioned in  two  6-inch  mains  which  unite  at  the 
vacuum  pumps.  A  dirt  pot  is  installed  in  each 
of  these  branches  near  their  union  to  remove 
any  sediment  liable  to  collect.  The  cleansed  re- 
turns are  delivered  by  the  pumps  to  a  receiver 
or  drum  from  which  the  boiler  feed  is  taken. 
If  the  returns  become  greater  in  amount  than 
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the  pumps  can  handle,  the  surplus  Is  removed 
through  an  overflow;  or  should  the  pumps  stop, 
the  relief  valves  placed  on  the  returns  will  dis- 
charge the  condensation  to  a  sump  pit  which  is 
excavated  well  below  the  level  of  all  machinery 
and  sewer  pipes.  The  contents  of  the  pit  is  dis- 
charged into  the  sewer  by  an  automatic  bilge 
ejector  or  by  a  5-inch  submerged  vertical  cen- 
trifugal pump. 

The   vacuum  pumps,  two  in   number,  are   of 
Knowles   make,   10x16x16   inches   in  size,   with 


drips,  such  as  those  from  the  live  steam  mains 
and  the  exhaust  mains  beyond  the  grease  ex- 
tractor, are  delivered  direct  to  tlie  heater.  The 
returns  from  the  heating  system  are  received 
by  gravity  through  a  3-inch  pipe  from  the  bot- 
tom of  the  overhead  receiving  tank,  the  pipe 
extending  down  to  the  cellar  floor  and  then  ris- 
ing to  the  top  of  the  heater.  This  loop  seal, 
constantly  filled  with  water,  prevents  any  air  in 
the  tank  from  entering  the  heater  instead  of 
passing  out  through  the  vent  to  the  atmosphere, 

o' 


which  all  extra  feed  water  required,  in  addition 
to  the  condensation  from  the  heating  system,  is 
passed  on  its  way  to  the  heater.  A  1-inch  spray 
of  cold  water  condenses  the  vapors  contained  In 
the  tank.  The  tank  has  a  4-ineh  blow-off  con- 
nection and  a  syphon  overflow,  both  of  which 
discharge  into  the  sump  pit.  On  the  outside  the 
tank  is  provided  with  a  glass  water  level  gauge 
and  a  pressure  gauge.  When  desired  the  tank 
may  be  discharged  directly  to  the  sewer  by  a 
Gx4x6-inch  duplex  pump. 
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the  steam  supply  under  automatic  control  of 
a  diaphragm  valve,  which  is  in  connection  with 
the  return  mains  to  maintain  the  desired 
vacuum.  The  return  tank  which  receives  the 
air  and  water  from  the  vacuum  pumps,  is  lo- 
cated in  the  basement  story  above.  The  tank 
ia  3()  inches  in  diameter  and  is  6  feet  long  and 
made  of  '/4-inch  open-hearth  steel  with  dished 
head  of  5/16-inch  plate. 

The  feed-water  heater  is  a  Weteter  Star  open 
heater  of  1,000  horse-power  capacity.    All  clean 


as  might  happen  with  a  straight  connection. 
The  exhaust  steam  inlet  to  the  heater  is  10 
inches  in  diameter  and  the  feed  outlet  5  inches. 
The  cold  water  inlet  at  the  top  of  the  heater  is 
3  Inches  in  diameter. 

The  drip  drum  for  foul  drips  and  blow-offs 
is  4'/i  feet  in  diameter  and  10  feet  long,  of  %■ 
inch  steel  with  %-inch  heads,  and  was  tested 
at  175  pounds  pressure.  Within  it  is  a  con- 
densing coil  of  21^-inch  galvanized-iron  pipe,  7 
feet  long  with  galvanized-iron  headers  through 


The  feed  water  is  drawn  from  the  heater  and 
pumped  through  a  flue  economizer  to  the  boil- 
ers. The  pumps  are  two  of  the  M.  T.  Davidson 
Company's  compound  type  with  cylindrical 
steam-actuated  valves.  The  steam  cylinders  are 
7  and  12x12  inches  and  the  water  cylinders 
7x12  inches.  The  steam  supply  is  regulated  by 
a  float  governor  on  the  heater.  The  discharge 
of  the  pumps  is  carried  in  a  6-inch  pipe  to  the 
smoke  connection  of  the  boilers.  The  econo- 
mizer is  contained   in  the  upper  part  of  the 
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smoke  passage  and  is  merely  a  loop  of  6-Juch 
extra  heavy  pipe  passing  the  length  of  the 
breeching  to  an  external  header  and  back  again 
from  the  header  to  the  i-enter,  where  it  passes 
out  with  a  sweeping  bend  to  the  feed  main  be- 
tween the  batteries.  On  the  header  there  is  a 
safety  relief  valve  piped  to  the  feed  heater  and 
a  blow-off  connection.  The  longer  length  of  the 
6-inch  pipe  is  in  two  pieces,  the  middle  ends 
being  Joined  in  a  U-shaped  loop  by  a  flange 
union  and  projecting  through  the  flue  casing. 
This  allows  for  support,  expansion,  and  repair- 
ing. When  desired  the  feed  may  be  by-passed 
around  the  economizer  directly  to  the  boilers, 
or  the  boilers  may  be  fed  directly  by  two  3- 
inch  Metropolitan  Injectors. 

The  refrigerating  plant  is  in  the  sub-base- 
ment and  was  installed  by  Messrs.  Steele  & 
Condlct.  of  Jersey  City,  N.  J.  It  operates  on 
the  ammonia  absorption  system  and  has  a  ca- 
pacity of  70  tons  of  refrigeration  in  24  hours. 
In  the  ordinary  day's  run  probably  not  more 
than  5  tons  of  ice  will  be  made.  The  rest  of 
the  Diant's  capacity  will  be  used  for  cooling 
drinking  water  and  for  the  tenants'  private  re- 
frigerators and  the  kitchen  refrigerators.  The 
equipment  comprises  an  absorber,  duplicate  re- 
torts or  generators,  a  heater  or  exchanger,  dup- 
licate condenser  tanks,  a  cooling  tank  for  ice 
«-ater,  a  large  brine  tank,  and  an  ice-making 
tank.  The  pumps  are  two  Knowles  pumps  for 
circulating  the  ammonia,  two  Knowles  com- 
pound pumps.  12  and  18%x8Vixl8  inches  of  the 


rated  capacity  of  1,300  gallons  per  minute.  A  re- 
serve pump.  U  and  2:;.\12xl.S  inches,  of  the  same 
capacity  but  of  compound  type,  may  be  used  when 
the  load  is  excessive.  The  night  service  is 
provided  for  by  a  compound  pump  12  and  17x- 
10x15  inches,  rated  at  700-gallous  capacity.  All 
of  these  pumps  deliver  water  at  140  pounds 
pressure  to  two  pressure  tanks,  each  consisting 
of  two  drums,  one  above  the  other,  5  feet  in 
diameter  and  20  feet  long  connected  by  16-inch 
pipes.  An  air  cushion  is  kept  on  the  surface  of 
the  water  in  these  drums  by  a  Westinghouse 
locomotive  type  air  compressor.  In  ascending, 
the  elevator  plungers  receive  water  from  these 
drums  and  in  descending  discharge  it  into  a 
surge  tank  8xS%x22  feet,  from  which  the  water 
is  again  pumped  into  the  drums.  The  freight 
elevators  are  fitted  with  extra  heavy  pipe  and 
are  operated  at  400  pounds  pressure,  for  ex- 
cessive loads  such  as  safes,  by  a  small  heavy- 
duty  Worthington  pump.  9  and  3%xl0  Inches. 
The  wagon  lift  is  20  feet  by  12  feet  and  has 
three  plungers,  one  in  the  center  8  inches  in 
diameter,  and  one  half  way  between  the  center 
and  either  end  5  inches  in  diameter. 

The  complete  elevator  service  embodies  six 
passenger  elevators,  arranged  three  on  either 
side  of  the  main  corridor  and  about  the  center 
of  the  building,  two  waiters'  elevators,  two 
freight  elevators  and  one  wagon  lift.  There  are 
also  seven  private  service  elevators  extending  up 
through  the  tiers  of  apartments.  The  location 
of  all  elevators  may  be  seen  on  the  typical  floor 


will  probably  bo  installed  at  some  future  lime. 
The  adjoining  panels  are  for  the  power  and 
cooking  circuits.  These  are  flanked  by  two  gen- 
erator panels  and  the  two  outside  panels  con- 
trol the  lighting  system.  At  right  angles  to 
the  ends  of  the  board  are  two  panels  containing 
fuses  in  the  distributing  circuits  of  the  light- 
ing system  and  behind  the  center  of  the  board 
two  other  panels  have  been  placed  for  the 
meters  of  the  Kdison  Company;  one  to  be  used 
for  those  on  the  lighting  current  and  one  for 
those  on  the  power  and  cooking  current.  On 
the  back  of  the  main  board  there  are  two  sets 
of  buses.  The  three  bars  constituting  the  upper 
set  are  for  the  positive,  negative  and  neutral 
leads  from  the  street  service  and  the  five  bars 
of  the  lower  set  are  the  positive,  positive  equal- 
izer, neutral,  negative  equalizer  and  negative 
buses  of  the  house  plant. 

The  generators  are  all  compound  wound  and 
have  their  series  fields  in  two  parts  equally  n 
vided  in  both  leads.  This  was  necessary  for  the 
smaller  machines,  because  the  lighting  load  's 
on  the  three-wire  system,  and,  when  one  side  is 
carrying  a  greater  load  than  the  other,  the  field 
excitation  must  be  correspondingly  increased. 
Obviously,  if  the  entire  series  field  was  in  the 
other  lead  no  extra  excitation  would  be  pro- 
vided. The  larger  generators  were  similarly 
wound  because  all  machines  are  connected  to 
the  same  set  of  bars  on  the  switchboard.  This 
dividing  of  the  series  fields  made  two  equalizer 
bars  necessary. 
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outside-packed  plunger  type,  for  circulating  the 
brine,  and  two  Deane  pumps  for  distributing 
the  cold  drinking  water  throughout  the  build- 
ing. For  the  supply  of  refrigerators,  of  which 
there  are  about  160.  a  calcium  chloride  solu- 
tion is  used.  In  each  private  refrigerator  box 
the  talcium  brine  is  passed  through  a  coil  in 
a  small  tank  of  sodium  brine,  and  ice  may  be 
made  for  table  use  in  this  tank.  The  brine  cir- 
culation supplies  the  ordinary  refrigeration  for 
the  interior  of  the  box. 

The  hydraulic  elevator  equipment  is  of  the  di- 
rect-acting plunger  type,  which  is  notable  on  ac- 
count of  the  high  lift  required.  The  elevators 
were  installed  by  the  Plunger  Elevator  Co.,  of 
Worcester.  Mass.  It  was,  of  course,  necessary 
to  bore  a  well  beneath  the  shaft  to  a  depth  equal 
to  the  height  to  which  it  is  required  to  run  the 
elevator,  in  this  case  from  200  to  230  feet.  The 
drilling  was  done  by  a  Davis-Rand  Australian 
drill  and  solid  pieces  of  the  core  were  taken 
oat  12  inches  In  diameter  and  sometimes  as  long 
aa  12  feet. 

For  the  passenger  elevator  service  three 
Worthington  pumps  are  used.  For  the  ordinary 
demands  a  duplex,  triple-expansion  pump  is 
used,  with  steam  cylinders  13,  18  and  29  inches 
In  diameter  and  a  water  cylinder  14  inches  in 
diameter,  with  an  18-inch  stroke,  and  having  a 


plan.  The  passenger  elevators  make  a  speed  of 
from  250  to  450  feet  per  minute  and  may  be 
run  as  high  as  GOO  feet  per  minute.  Their 
plungers  are  six  Inches  in  diameter,  and  their 
safe  load  2,000  pounds.  The  freight  elevators 
run  at  about  350  feet  per  minute  and  will  lift 
3,000  pounds,  'there  will  also  be  three  electric 
dumbwaiters  controlled  by  push  buttons.  Of 
the  dumbwaiters,  one  between  the  kitchens  is 
an  express  and  will  run  at  500  feet  per  minute. 
The  others  pass  through  the  serving  rooms  on 
each  floor. 

The  electric  power  and  lighting  system  is  in- 
dependently capable  of  supplying  all  of  the 
needs  of  the  building,  but  connections  to  the 
street  mains  of  the  New  York  Edison  Company 
have  been  provided,  so  that  a  crippling  of  their 
plant  may  not  cause  any  inconvenience  to  the 
tenants.  The  motors  for  dumbwaiters  and  fans 
are  supplied  from  a  two-wire  circuit  and  the 
lighting  load  is  on  a  three-wire  system  with 
particular  features  for  maintaining  constant 
voltage. 

The  switchboard,  of  pink  Tennessee  marble,  is 
7  feet  high  and  31  feet  4  inches  long,  and  con- 
tains seven  panels.  The  arrangement  of  the 
board  and  its  parts  is  shown  by  the  accompany- 
ing elevation.  The  middle  panel  is  reserved 
for  the  connections  to  a  storage  battery  which 


To  maintain  a  constant  potential  on  the  light- 
ing system  a  special  connection  is  provided  in 
the  armatures  of  the  125-kilowatt  machines. 
Four  slip  rings  are  connected  to  the  armature 
winding  after  the  manner  of  a  two-phase  alter- 
nator, so  as  to  give  an  alternating  jiressure  of 
110  volts  between  rings.  Connections  from  these 
collector  rings  are  made  through  balancing  coils- 
to  the  neutral  wire  of  the  three-wire  system. 
The  balancing  coils  are  merely  two  auto-trans- 
formers, one  in  each  phase,  with  their  middle 
points  connected  together  and  to  the  neutral 
wire.  Their  purpose  is  to  equalize  the  current 
in  the  several  sections  of  the  armature  when 
the  load  on  one  side  of  the  system  exceeds  that 
on  the  other  and  thus  prevent  the  voltage  in 
the  overloaded  side  from  dropping. 

The  plans  provide  for  the  installation  at  some 
future  time  of  a  storage  battery  auxiliary  of 
about  134  cells  placed  in  parallel  with  the  gen- 
erators with  their  middle  point  connected  to 
the  neutral  wire.  By  its  use  the  generators 
will  be  assisted  in  carrying  the  peak  of  the 
load,  and  during  the  lightload  hours  the  battery 
can  be  charged  through  a  motor-driven  booster 
to  be  provided  for  that  purpose.  The  battery  is 
to  have  a  normal  rate  of  discharge  of  420 
amperes  at  240  volts  for  four  hours  and  furnish- 
ing as  high  as  3,000  amperes,  if  necessary.     At 
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present  the  battery  panel  contains  two  ammeters 
which  will  be  inserted  in  the  two  legs  of  the 
battery  to  show  their  individual  currents  at  all 
times,  and  a  double-throw  voltmeter  for  a 
ground  detector  to  measure  the  leakage  in  either 
side  of  the  system.  ■ 

The  power  and  cooking  panels  each  have  cii-- 
cuit-breakers  on  their  distributing  feeders  and 
a  double-throw,  two-pole  switch  for  connecting 
to  the  generators  or  the  street  mains.  On  the 
lower  part  of  the  power  panel  are  two  three- 
pole  switches  for  connecting  the  street  service 
to  their  buses. 

The  generator  panels  are  alike,  each  providing 
for  two  250-kilowatt  machines  and  one  125-kilo- 
watt  machine.  The  present  plant  has  but  three 
of  the  larger  generators,  but  space  has  been  re- 
served for  another  large  unit  in  case  it  is  re- 
quired. Each  small  machine  is  connected  to 
the  bus  bars  through  a  four-pole,  single-throw 
switch  on  the  left  of  the  panel;  the  positive  and 
negative  leads  also  pass  through  a  two-pole  cir- 
cuit-breaker with  a  magnet  on  each  leg  so  that 


ceiving  the  most  current  and  what  the  excess 
amounts  to.  The  three  voltmeters  and  the  three 
rheostats  at  the  bottom  are  for  the  three  ma- 
chines. 

The  lighting  panels  have  double-throw  switches 
on  all  of  their  distributing  circuits  so  that  any 
or  all  may  be  connected  either  to  the  street 
system  or  to  the  house  plant.  The  total  num- 
ber of  lights  in  the  building  will  be  about  18,- 
000.  The  wiring  of  each  apartment  is  con- 
trolled from  panel  boxes  containing  switches  to 
the  various  rooms.  The  cooking  current  is  on 
an  independent  feeder.  Throughout  the  build- 
ing all  risers  are  boxed  in  and  all  horizontal 
runs  are  made  in  the  space  between  the  ceiling 
and  the  floor  above.  A  pull  box  is  provided 
in  the  conduits  for  every  four  quarter  bends. 

The  ventilating  apparatus  is  quite  elaborate 
and  complicated,  combining  plenum  and  exhaust 
systems.  The  principal  fresh  air  inlet  is 
through  a  centrally  located  shaft,  about  8  feet 
square  in  cross-section  and  rising  beside  one 
group  of  passenger  elevators.     The  fans  are  in 
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an  overload  on  either  side  of  the  system  will 
open  the  circuit.  The  other  four-pole  switch 
controls  the  balancing  coil  connections  to 
the  armature.  The  two  circuit-breakers  on 
either  side  of  the  one  just  mentioned  are  for 
the  two  larger  machines  and  have  magnets  on 
but  one  leg,  the  negative;  the  other  leg  con- 
nects to  the  negative  equalizer.  The  positive 
and  positive  equalizer  leads  connect  to  the  two- 
pole  switches  at  the  bottom  of  the  panel  and  are 
protected  by  a  single-pole  circuit  breaker  at  the 
generator  in  the  positive  brush  lead. 

At  the  top  of  the  generator  panels  are  the 
meters.  The  two  outside  ammeters  on  the  up- 
per row  have  a  capacity  of  1,200  amperes  and 
indicate  the  current  supplied  by  each  of  the  250- 
kilowatt  generators  on  that  panel.  The  middle 
two  meters  with  a  600-ampere  capacity  show  the 
current  the  small  generator  supplies  to  each 
side  of  the  three-wire  system.  The  remaining 
ammeter  has  the  same  capacity  but  is  double- 
throw  and  shows  at  a  glance  which  side  is  re- 


the  cellar  and  draw  the  air  from  the  base  of 
the  shaft  through  cheese  cloth  screens  and 
tempering  coils,  which  will  warm  the  air  to 
about  70  degrees.  The  coils  are  arranged  in 
two  sections  having  in  all  8  stacks  of  1%-inch 
pipe,  giving  a  total  of  about  4,600  square  feet  of 
heating  surface.  The  usual  temperature  regula- 
tion is  provided  by  a  cold  air  by-pass. 

The  air  circulation  is  established  by  two  140- 
inch  New  York  blowers  set  side  by  side  and 
belted  to  two  20-horse-power  C  &  C  motors. 
At  their  normal  speed  of  230  revolutions  per 
minute  each  blower  has  a  rated  capacity  of 
47,000  cubic  feet  and  may  be  run  as  high  as  300 
revolutions,  when  desired.  In  addition  to  their 
regular  discharges  there  are  two  smaller  open- 
ings 12x24  inches,  one  in  the  casing  of  each 
blower,  which  combine  to  supply  ventilation  to 
the  large  dining  room  on  the  sixteenth  floor. 
The  discharge  ducts  from  the  fans  can  be  tied 
together,  so  that  either  one  can  supply  the 
whole    building,    If    necessary.     They    deliver 


through  horizontal  ducts  along  the  celling  of 
the  cellar  which  decrease  as  risers  through  the 
building  are  taken  from  them.  At  their  largest 
point,  near  the  blowers,  these  ducts  are  72x36 
inches  in  area.  At  the  base  of  each  riser  the 
air  is  further  warmed  by  extended  surface  radi- 
ators which  are  supplied,  as  are  the  main  tem- 
pering coils,  from  the  heating  system,  using  ex- 
haust steam,  and  returning  their  condensation 
through  thermostatic  valves  to  the  return  sys- 
tem. This  method  of  subdividing  the  heating  of 
the  air  possesses  several  advantages,  in  that 
the  ducts  can  be  smaller  for  the  same  quantity 
of  air  passed  than  if  heated  entirely  at  the  fans, 
in  that  less  heat  is  given  up  to  the  basement, 
and  in  that  independent  control  and  regulation 
of  the  heat  for  different  sections  is  afforded. 
These  supplementary  heaters  are  located  at  the 
base  of  various  flues,  distributed  about  the 
building  and  the  air  is  delivered  in  each  apart- 
ment through  a  register  just  Inside  the  en- 
trance door. 

For  removing  the  vitiated  air  from  the  five 
tiers  of  apartments  into  which  the  building  is 
divided,  as  described,  there  are  five  vent  fans 
on  the  roof.  These  are  connected  at  the  fifteenth 
and  seventeenth  floors  by  crossngs  from  widely 
distributed  vent  flues.  These  fans  are  48-inch 
Seymour  exhaust  fans  and  are  direct-connected 
to  5-horse-power  C  &  C  motors.  Every  tier  of 
toilet  rooms  and  every  tier  of  kitchens  has  a 
vent  shaft  with  branches  at  each  floor.  The 
kitchen  vent  openings  are  under  the  hood  of 
the,  gas  ranges.  The  gas  log  flre  places,  about 
300  in  number,  also  serve  as  vents  and  are 
connected  to  the  same  five  fans.  Instead  of 
using  chimneys  for  each  of  these,  a  single  terra- 
cotta drain  pipe  is  run  vertically  for  each  line 
with  a  branch  to  each  fireplace  having  a  damper 
placed  beyond  the  control  of  the  tenant.  At 
the  fifteenth  floor  these  flues  are  connected  into 
the  various  systems  by  black-iron  ducts,  18 
inches  wide  and  8  inches  deep,  and  on  account 
of  the  high  temperature  of  the  gases,  are  cov- 
ered with  1  inch  of  air-cell  asbestos.  These  are 
laid  on  furring  over  the  finished  ceiling. 
The  vent  ducts  crossings  are  10  inches  deep,  of 
widths  varying  from  16  to  26  inches,  and  are 
of  galvanized  iron.  All  toilet  vents  project  well 
into  the  center  of  their  flues  to  obviate  any 
danger  of  their  contents  backing  up  Into  living 
rooms. 

All  ventilation  thus  far  discussed  applies  only 
to  the  floors  above  the  first.  The  cellar  and 
basement  are  ventilated  with  untempered  air. 
The  power  plant  receives  fresh  air  from  two 
sources.  One  system  at  the  73rd  Street  side 
takes  air  from  the  sidewalk  and  distributes  it 
in  opposite  directions  through  two  ducts.  There 
are  two  fans  at  the  air  inlet,  one  for  each  duct. 
They  are  of  the  disk  type,  42  inches  in  diameter 
and  mounted  on  the  same  shaft  which  is  belt- 
driven  by  a  6  horse-power  C  &  C  motor.  This 
system  has  seven  outlets  in  the  engine  room  and 
three  in  the  ice  plant.  The  second  system 
supplies  air  to  the  boiler  room  through  a  duct 
with  five  outlets,  and  to  the  basement  above 
through  two  risers.  The  blower  for  this  system 
will  be  located  in  the  space  near  the  large  main 
fresh  air  shaft  from  which  it  will  take  air  un- 
healed. This  fan  will  be  a  100-inch  New  York 
blower,  rated  at  12,000  cuuic  feet  per  minute 
capacity,  but  not  expected  to  be  called  upon  for 
more  than  70  per  cent,  of  that  amount  or  about 
8,400  cubic  feet. 

The  exhaust  air  from  the  boiler  room  will 
be  taken  through  a  duct  having  a  header  with 
four  inlets  over  the  boilers.  This  duct  will 
connect  with  a  vent  from  the  north  section  of 
the  cellar  and  the  basement  and  first  floor  and 
will  discharge  into  the  north  elevator  shafts 
to  the  exhaust  fan  on  the  roof.  The  engine 
room  is  vented  through  openings  in  the  base 
of  the  chimney,  the  space  between  casing  and 
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ste^l  stack  serving  as  the  flue.  Close  by  is  an 
inlet  into  tlie  base  of  another  flue  primarily  in- 
tended tor  the  iMisement  kitchen  ventilation. 

To  remove  the  odors  of  cooking  from  the 
kitchen  in  the  basement  and  keep  them  from 
the  floors  above  a  rather  extended  system  of 
ventilation  will  be  employed.  Taking  it  for 
granted  that  ample  heating  will  be  provided  by 
the  cooking  ranges,  the  air  Is  admitted  cold 
from  the  sidewalk.  A  pair  of  42-inch  motor- 
driven  fans  distributes  the  air  through  large 
many-branched  ducts  to  all  parts.  The  exhaust 
ducts  are  even  larger  and  more  widely  distrib- 
uted and  will  dischai^e  into  the  vent  shaft  pre 
vioosiy  referred  to,  which  rises  to  the  root. 
The  air  from  this  flue  and  from  the  chimney 
casing  is  that  air  which  is  used  for  cooling  the 
exhaust  steam  condenser  on  the  roof.  Between 
the  steam  coils  and  in  the  same  housing,  there 
is  a  12-horse-power  Lundell  motor  protected  by 
a  galvanized  iron  shield  from  the  heat  and  di- 
rect-connected at  each  end  to  a  Seymour  fan 
54  inches  in  diameter.  The  latter,  through  open- 
ings on  two  opposite  sides  of  the  housing,  will 
draw  the  air  from  the  two  vents  and  discharge 
it  against  the  steam  coils  and  out  of  the  other 
two  sides  of  the  chamber. 

The  first  floor  receives  its  fresh  air  from  the 
large  main  systems  already  described,  but  is 
vented  on  a  system  of  its  own.  The  foul  air 
is  drawn  down  to  a  system  of  vent  ducts  on 
the  cellar  ceiling,  divided  north  and  south,  an'l 
connecting  to  the  bases  of  vent  shafts  at  the 
rear  of  the  main  elevators  in  which  the  counter- 
weights run.  These  are  exhausted  by  two  New 
York  steel  plate  blowers  each  driven  by  belts 
from  12-horse-power  C  &  C  motors.  Each 
equipment  is  housed  and  the  discharges  are 
through  screens  in  the  side.  The  south  ex- 
haust fan  has  a  wheel  5  feet  in  diameter,  runs 
at  250  revolutions  per  minute  and  can  discbarge 
10,000  cubic  feet  of  air  per  minute,  and  the 
north  fan  has  a  6-foot  wheel  with  a  capacity 
of  14.000  cubic  feet  per  minute  at  230  revolu- 
tions. 

Having  now  reviewed  the  mechanical  plant  of 
the  Ansonia,  It  will  be  interesting  to  note  how, 
at  all  times,  its  performance  is  indicated  to  the 
manager,  and  how,  from  his  office,  he  can  con- 
trol it  In  this  office  there  is  to  be  a  cabinet  of 
black  carved  oak  containing  a  panel  for  gauges 
which  show  all  working  pressures  on  the  differ- 
ent services,  including  the  high-pressure  live 
steam,  low-pressure  steam  and  vacuum  for 
house  heating,  these  being  also  provided  with 
recording  gauges,  and  the  pressures  of  the  up- 
per and  lower  water  supply  systems,  ice  water 
system,  city  pressure  and  brine  pressure.  The 
lx>ard  also  contains  thermometers  giving  the 
temperatures  of  the  interior  of  the  air  supply 
and  voltmeters  on  the  electric  system.  All  of 
these  enable  the  management  to  keep  a  check 
on  the  engineering  staff  and  to  deal  promptly 
with  complaints. 

Communication  to  the  engine  room,  servants' 
quarters  and  all  apartments  is  afforded  by  bell 
signals  and  telephones.  A  central  board  of  362 
stations  is  located  here,  connecting  all  apart- 
ments and  the  public  service.  The  privilege  of 
telephone  service  Is  free  to  all  tenants.  The 
Miles.  Company's  system  of  pneumatic  tubes  is 
installed  between  this  point  and  all  serving 
rooms  on  each  floor,  and  the  main  kitchens  and 
stewards'  offices.  Fire  alarm  signals  are  pro- 
vided at  four  places  on  each  floor,  which  ring 
In  this  office.  If  an  alarm  is  received  which 
demands  It,  the  manager  may  warn  the  whole 
of  the  house  at  once,  or  any  separate  part,  by 
bella  throughout  the  building,  provided  for  such 
an  emergency. 

The  building  was  erected  and  is  owned  by 
Mr.  W.  E.  D.  Stokes  and  was  planned  under  his 
supervision  by  Mr.  Paul  Doboy,  of  New  York 
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City.  The  consulting  engineer  for  the  me- 
chanical and  electrical  work  was  Mr.  Regi- 
nald Pelham  Bolton.  The  steel  and  iron  work 
was  done  by  Messrs.  J.  B.  &  J.  M.  Cornell,  and 
the  masonry  by  Messrs.  T.  J.  Riley  and  T.  J. 
Brady.  The  electrical  wiring,  including  the 
switchboard,  was  installed  by  Mr.  Frederick 
Pearce,  of  New  York.  The  steam  fitting  was 
done  by  Francis  Bros.  &  Jellett,  Inc.,  of  New 
York,  and  the  galvanized  iron  worK  by  Messrs. 
Herrmann  &  Grace,  of  Brooklyn. 

The  water  supply  systems  of  the  Ansonia 
building  were  described  in  The  Engineering 
Record  of  November  first. 


Steam  Engine  Testing  Apparatus  in  the  Man- 
chester Municipal  School  of  Technology. 


The  city  of  Manchester,  England,  has  recent- 
ly opened  a  new  and  unusually  well  equipped 
municipal  technical  school.  It  occupies  a  main 
building  of  7,300  square  feet  area,  exclusive  of 
a  textile  annex,  which  covers  additional  ground 
space  of  1,248  square  feet.  The  basement  of  the 
building  is  a  large  workshop  and  laboratory, 
devoted   to   mechanical,   electrical,   steam   and 
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and  20  inches  in  diameter  by  36  inches  stroke, 
it  was  constructed  by  Messrs.  James  Carmichasl 
&  Company,  of  Dundee.  There  are  two  Inter- 
changeable cylinders  of  each  size,  which  may  be 
fitted  alternately  for  purposes  of  experimental 
work.  One  of  the  20-inch  cylinders  has  slide 
valves  with  Meyer  expansion  plates,  while  the 
other  has  Corliss  valves  and  gear.  Of  the 
smaller  cylinders,  one  has  been  supplied  with 
Sulzer  drop  valves,  and  the  other  with  Corliss 
valves  and  gear.  It  is  therefore  possible  to 
compare  the  effect  of  size  of  cylinder  as  well  as 
of  type  of  valve.  Pressure  up  to  250  pounds  to 
the  square  inch  can  be  used  and  the  engine 
will  work  to  110  revolutions  per  minute. 

Each  end  of  each  cylinder  has  separate  ex- 
haust pipes,  so  that  the  amount  of  steam  taken 
by  these  respectively  can  be  found  by  measure- 
ment after  condensation,  separate  condensers 
being  provided  lor  the  purpose.  The  ends, 
sides  and  pistons  of  the  cylinders  are  steam 
jacketed.  The  steam  when  supplied  to  any  of 
the  cylinders,  may  either  go  directly  into  the 
steam  chests,  or  be  passed  through  the  jackets 
before  entering  them.  In  the  latter  case  it  may, 
or  may  not,  pass  through  a  steam  separator. 
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Absorption  Brake  for  a  350-Horse-Po^ver  Experimental  Engine. 


hydraulic  engineering,  and  to  spinning  and 
weaving.  Throughout  the  building  there  are 
chemical,  physical  and  metallurgical  labora- 
tories, and  numerous  workshops  and  lecture 
rooms.  Besides  a  preparatory  course  and  a 
course  in  pure  and  applied  mathematics,  there 
are  departments  of  mechanical  engineering, 
electrical  engineering,  sanitary  engineering, 
theoretical  and  applied  chemistry,  textile  indus- 
tries and  photographic  and  printing  crafts.  In 
the  equipment  of  the  steam  engineering  labora- 
tory, which  is  under  the  direction  of  Professor 
J.  T.  Nicolson,  head  of  the  department,  an 
extraordinary  effort  seems  to  have  been  made  to 
obtain  apparatus  which  would  allow  of  elabo- 
rate and  valuable  investigations  along  lines  of 
importance  in  the  field  of  mechanical  engineer- 
ing; and  this  is  particularly  so  in  the  design  of 
the  experimental  steam  engine.  From  an  ex- 
tended article  on  the  school,  in  a  recent  issue  of 
London  "Engineering."  the  following  descrip- 
tion of  the  engine  and  the  apparatus  for  test- 
ing it  is  taken: 

The  engine  is  of  the  horizontal  compound 
condensing  type  and  is  capable  of  developing 
350  brake  horse-power.    The  cylinders  are  11% 


Steam  may  be  supplied  to  the  jackets  directly 
from  the  main  steam  pipe. 

The  valve  casing  of  the  Corliss  cylinder  is 
made  as  a  separate  casting,  which  is  bolted  lo 
the  cylinder  with  an  intermediate  thin  plate. 
There  are  two  plates,  which  may  be  used  al- 
ternately, one  having  an  opening  in  it  corre- 
sponding to  the  port  area,  while  the  other  is 
blank,  so  as  to  shut  off  the  cylinder  from  the 
fteam  chest.  In  this  way  when  the  blank  plate 
is  in  place  and  the  valves  are  operated  under 
steam  pressure  (the  other  engine  giving  the  mo- 
tion through  the  crank  shaft),  the  amount  of 
steam  which  leaks  past  the  valve  when  closed 
can  be  drawn  off  by  itself  and  conducted  to  the 
measuring  vessel.  It  is  arranged  that  the  meas- 
uring vessel  and  drawing-off  passage  are  in 
communication  only  when  the  valve  is  closed, 
and  in  addition,  by  first  admitting  steam  to  the 
measuring  vessel  and  throttling  it  on  opening 
its  exhaust  pipe,  the  conditions  of  pressure 
on  the  two  sides  of  the  main  valve  are  made 
to  approximate  those  occurring  during  actual 
running.  Indicator  cards  can  be  taken  in  the 
measuring  vessels  to  show  the  rate  of  variation 
of  pressure  in  them,  due  to  leakage,  while  the 
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valves  are  in  motiou.  Allowance  is  to  be  made 
tor  the  condensation  taking  place  in  the  vessel 
by  taking  the  temperature  of  the  walls  and 
finding  the  condensation  area  from  this  and 
the  cards. 

The  surface  condensers  are  designed  with 
roughened  surfaces  In  the  steam  apace  to  re- 
tard the  flow  of  the  heat-giving  steam  and  the 
passages  for  the  flow  of  water  are  contracted  to 
obtain  a  high  velocity.  The  condenser  con- 
sists virtually  of  two  concentric  tubes,  the  water 
flowing  in  the  space  between  them  and  the 
steam  filling  the  space  inside  the  inner  tube  ami 
outside  the  outer  tube.  It  is  believed  that  the 
additional  pumping  power  thai  may  be  needed 
for  any  increased  surface  friction,  will  be  com- 
pensated for  by  higher  efficiency  and  reduction 
in  space  occupied.  It  is  stated  that  a  conden- 
ser of  this  type  has  effected  the  (ondensatiou 
of  steam  at  atmospheric  pressure  at  the  rate 
of  113  pounds  per  square  foot  of  cooling  sur- 
face per  hour. 

The  accompanying  drawings  are  reproduced 
from  the  article  mentioned  to  show  the  general 
construction  of  a  brake  provided  for  absorbing 
the  power  of  the  engine.  It  is  a  band  brake, 
consisting  of  two  pieces  of  steel  riveted  to- 
gether, one  on  top  of  the  other,  leaving  a  shal- 
low space  between  for  water  circulation.  The 
circulation  of  water  in  the  space  is  very  rapid, 
on  the  principle  applied  in  the  condenser. 
Beech  slabs  are  bolted  to  the  cast-iron  wheel  to 
prevent  too  rapid  wear  or  the  possibility  of  fir- 
ing. The  band  goes  once  round  the  wheel,  the 
tight  end  being  fastened  to  the  lever,  and  tend- 
ing to  raise  the  latter.  The  slack  end  passes 
over  a  pulley  on  the  ceiling  and  back  to  the 
lever,  thus  tending  to  pull  it  down.  The  differ- 
ence is  recorded  by  means  of  a  diaphragm  and 
gauge.  The  band  can  be  tightened  by  means  of 
a  screw  and  wheel  at  A.  The  point  of  applica- 
tion of  the  slack  side  of  band  to  the  lever  can 
be  altered  by  means  of  the  screw  at  B. 

For  regulating  the  weight  on  the  brake  there 
is  a  novel  arrangement  at  the  opposite  end  of 
the  lever.  It  consists  of  a  double-walled  tank, 
the  inner  wall  forming  an  inner  circular  ves- 
sel. The  weights  which  depress  the  brake  lever 
have  beneath  them  what  is  known  as  a  buoyancy 
tank  C,  which  is  partly  submerged  in  the  inner 
vessel.  A  tap  continually  supplies  water  to  the 
tank  at  a  constant  rate,  and  this  water  escapes 
at  a  rate  which  may  be  varied  by  a  governing 
device.  The  bottom  of  the  inner  circular  vessel 
is  surrounded  by  a  fixed  ring  on  the  bottom  of 
the  tank.  This  ring  is  pierced  by  holes,  and  in 
the  bottom  of  the  circular  vessel  there  are  cor- 
responding holes  of  the  same  size.  The  circular 
tank  is  capable  of  turning  on  its  vertical  axis, 
and  in  this  way  a  multi-ported  valve  is  formed. 
To  regulate  the  escape  of  water  automatically 
there  is  a  centrifugal  governor,  shown  at  D, 
mounted  on  the  top  of  the  tank  and  driven  from 
the  engine  shaft.  This  by  suitable  mechanism 
operates  a  valve  in  the  bottom  of  the  tank,  open- 
ing or  closing  it  as  the  speed  of  the  engine 
varies.  By  this  device  the  acting  weight  on  the 
lever  is  varied  according  to  the  conditions  of 
running  of  the  engine,  as  the  height  of  water 
level  in  the  inner  vessel  is  governed  by  the 
rate  of  flow.  The  device  is  intended  to  check 
hunting  due  to  cyclical  variations  of  torque. 

Dr.  Nicolson  points  out  that  with  a  hand 
brake  on  an  engine  fly-wheel  two  things  may 
happen.  First,  the  co-efficient  of  friction  be- 
tween the  band  and  wheel  may  vary  from  some 
cause  other  than  change  of  angular  velocity  of 
the  fly-wheel;  or,  second,  a  change  of  speed 
may  occur  due  to  change  of  steam  pressure,  and 
consequently  equilibrium  between  brake  and  en- 
gine torque  would  be  destroyed.  In  the  first 
case,  supposing  a  friction  increase,  then  the 
weights  and  buoyancy  tank  will  be  raised,  thus 
putting  more  load  on   the  brake  lever,  and  so 
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tending  to  restore  equilibrium.  At  the  same 
time  the  speed  of  the  engine  would  have  di- 
minished and  the  governor  balls  would  tumble 
in,  closing  the  water  valve  and  tending  to  float 
the  tank  up.  This  would  reduce  the  brake  load, 
and  speed  up  the  engine  again.  In  the  second 
case,  it  is  supposed  the  engine  speed  increases 
due  to  greater  engine  torque.  This  requires  ad- 
ditional weights  on  the  brake  arm,  an  end  which 
is  attained  by  the  governor  balls  flying  out  and 
opening  the  waste  valve.  The  buoyancy  of  the 
tank  is  reduced,  thus  making  the  weights  more 
elfective.  The  co-efBcient  of  friction  between 
the  band  and  wheel  also  diminishes  with  in- 
crease of  speed,  and  so  needs  some  correction. 


The  Webster  Class  C  Heater  and   Purifier. 


The  accompanying  illustration  shows  "Class 
C"  type  of  Webster  heater  which  has  recently 
been  placed  upon  the  market  to  meet  the  re- 
quirements of  those  who  desire  a  feed  water 
heater  of  small  to  medium  size  in  combination 
with  a  filter,  the  filter  being  added  to  make 
the  heater  particularly  adapted  for  a  feed  water 
containing  mud  and  salts  of  lime,  magnesia, 
etc.    The  heater  is  of  the  open  type  and  is  in 
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controlled  by  a  float  so  that  a  constant  level  is 
maintained  in  the  chamber  below  the  inclined 
screens.  The  returns  from  the  heating  coils, 
steam  engine  jackets,  reheating  receivers,  etc., 
are  carried  into  the  heater  through  a  connec- 
tion at  the  side  provided  with  the  water  seal. 
Means  are  provided  for  relieving  the  heater  of 
air,  and  a  Webster  oil  separator  is  provided  in 
the  connection  through  which  exhaust  steam  is 
admitted.  The  drip  from  the  separator  is  con- 
nected to  a  blow-off  pipe  leading  from  the  bot- 
tom of  the  heater.  The  makers  of  the  heater 
are  Warren  Webster  &  Company,  of  Camden, 
N.  .1.,  from  whom  further  particulars  may  be 
obtained. 


The  Webster  Feku- Water  He.\ter-. 

general  somewhat  similar  to  others.of  the  same 
make.  The  feed  water  enters  the  heater 
through  an  inlet  at  the  top  and  discharges  into 
and  fills  a  trough  forming  a  water  seal,  th^^ 
purpose  of  which  is  to  prevent  water  hammer. 
The  water  overflows  from  the  trough  over  a 
series  of  inclined  perforated  heating  trays  of 
copper,  the  water  in  its  downward  course  being 
heated  by  steam  in  the  heater,  the  water  fall- 
ing upon  a  division  plate  separating  the  heat- 
ing and   Altering  chambers. 

The  filter  is  located  in  the  lower  casing.' 
After  the  water  is  heated  it  passes  through  a 
pipe  into  the  settling  chamber  at  the  bottom 
of  the  heater,  where  precipitated  salts  and  im- 
purities collect.  The  water  then  rises  through 
cast-iron  perforated  screens  which  hold  the  fil- 
tering material  in  place,  through  the  filtering 
material  and  a  number  of  screens  to  the  un- 
der side  of  the  division  plate,  whence  it 
travels  to  an  outlet  leading  to  the  boiler  feed 
pump.  The  purpose  of  employing  the  upward 
method  of  filtration  is  to  separate  from  the 
feed  water  all  the  precipitated  salts  and  im- 
purities that  can  be  removed  by  sedimentation 
so  that  the  filter  has  only  to  deal  with  the 
lighter  impurities.  As  in  other  heaters  of  the 
Webster  type,  the  admission   of  cold   water   is 
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The  use  of  concrete  for  building  purposes,  in 
the  form  of  patented  hollow  blocks,  is  described 
in  a  catalogue  published  by  Harmon  S.  Palmer, 
14th  and  Binney  Sts.,  Washington,  D.  C,  who 
has  also  patented  a  machine  for  molding  the 
blocks.  The  blocks  are  made  9x10x32  inches,  a 
size  equivalent  to  42  ordinary  bricks,  and  of 
different  sizes  in  proportion.  They  can  be  molded 
with  different  outside  surfaces,  as  desired,  and 
ornamented  or  colored  for  special  work.  The 
molding  machines  are  portable  and  have  a  ca- 
pacity of  150  to  200  blocks  per  day  of  10  hours. 
The  Milwaukee  Boiler  Co.,  Milwaukee,  Wis., 
has  issued  an  illustrated  catalogue  of  boilers, 
including  the  Reynolds'  vertical  and  several 
classes  of  horizontal  tubular  boilers  for  both 
standard  and  high  pressures,  of  foundry  ladles, 
of  steel  stacks  and  of  the  Reynolds'  feed-water 
heater.  Boiler  specifications  and  capacities  are 
given  in  tabular  form. 

A  discussion  of  the  proper  distribution  of  ar- 
tiflcial  light  has  been  presented  by  the  Nernst 
Lamp  Company,  Pittsburg,  in  a  brochure  show- 
ing the  way  in  which  the  requirements  of  satis- 
factory illumination  are  met  by  the  Nernst  lamp. 
The  Brown-Cochran  Co.,  Lorain,  O.,  has  pre- 
pared a  nicely  printed  and  illustrated  pamphlet 
devoted  to  its  lines  of  manufacture  in  Ice-mak- 
ing and  refrigerating  machinery,  in  gas  engines 
and  in  compressors.  The  method  of  refrigera- 
tion is  the  carbonic  anhydride  system;  the  gas 
and  gasoline  engines  are  built  in  both  the  ver- 
tical and  horizontal  types,  and  the  compressors 
are  provided  with  mechanically  operated  inlet 
valves  of  the  Corliss  type  on  the  compressing 
cylinders  and  with  the  Meyer  cut-off  valves  in 
the  smaller  sizes  of  steam  cylinders  and  with 
the  Corliss  valves  in  the  larger  sizes. 

The  Berger  Manufacturing  Co.,  Canton,  O., 
has  issued  a  booklet  illustrating  the  uses  of 
Multiplex,  a  manifold  plate  made  from  black 
and  galvanized  sheet  steel  for  floors,  roofs  and 
concrete  sidewalk  vault  construction.  The 
I'.amphlet  describes  also  various  fire-proof  spe- 
cialties, among  which  are  studs,  angles,  furring 
strips  and  sockets  for  supporting  metal  lath, 
fire-proof  partitions,  ceiling  and  wall  furring 
and  luminous  sidewalk  lights. 

The  Rand  Drill  Co.,  128  Broadway,  New  York 
City,  has  issued  a  32-page  catalogue  devoted  to 
its  Imperial  type  of  air  compressors,  both  steam 
actuated  and  belt  or  gear  driven.  They  are 
built  in  sizes  of  20  to  420  indicated  horse-power, 
the  largest  regular  size,  with  a  capacity  of 
2.394  cubic  feet  of  free  air  per  minute  com- 
pressed to  100  pounds  pressure.  The  book  is  well 
~  illustrated  with  cuts  of  the  different  machines, 
and  has  a  corresponding  number  of  tables  of 
details  and   capacities. 

The  Samson  windmill  and  the  various  kinds 
of  steel  towers  tor  windmills,  water  tanks,  etc.. 
made  by  the  Stover  Manufacturing  Co.,  Free- 
port,  111.,  are  described  in  that  company's  cata- 
logue No.  552.     This  takes  some  56  illustrated 
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paces  in  which  are  shown  the  details  of  both 
mills  and  towers  and  which  incliule  some  useful 
daU  regarding  the  power  of  windmills. 

Tne  Importance  of  preserving  woodworlc  ex- 
posed to  wet  or  dry  rot  or  to  destruction  by  in- 
secU  is  discussed  in  a  circular  printed  by  Sam- 
uel Cabot.  70  Kilby  Street,  Boston,  to  introdute 
bis  "Conservo"  wood  preservative.  This  is  a 
brownish  liquid  which  Is  applied  with  a  flat 
wide  brush  or  by  dipping  the  wood  into  the 
liquid. 

A  circular  describing  the  Merrell  pipe  thread- 
ing and  cutting  machines  has  been  issued  by 
The  Fairbanks  Co..  Elm  and  Broome  Streets, 
New  York  City.  The  ma<hines  lan  l>e  run  by 
hand  or  power. 

The  Mertes  Duplex  gas  engine  is  the  subject 
of  Circular  No.  2  of  the  National  Gear  Wheel  & 
Foundry  Co..  for  which  J.  D.  Lyon  &  Co.  are 
general  agents  at  331  Fourth  Avenue,  Pittsburg. 
The  engines  are  designed  for  heavy  duty,  having 
ratings  of  6(1  to  150  brake  horse-power,  at  speeds 
of  180  to  160  revolutions  per  minute.  They 
have  poppet  valves,  a  centrifugal  throttling  gov- 
ernor and  electric  ignition. 

The  C.  O.  Bartlett  &  Snow  Co.,  Cleveland,  O., 
has  issued  its  general  catalogue  No.  7,  a  book 
of  288  pages  covering  machinery  for  cereal, 
flour  and  cement  mills,  elevating  and  conveying 
machinery,  dryers  and  general  mill  supplies.  It 
is  profusely  Illustrated  and  contains  descriptive 
matter,  tables  and  price  lists  of  the  machinery. 
A  large  number  of  useful  tables  of  general  In- 
formation are  appended  and  ready  use  of  the 
book  is  assured  by  an  extended  index. 

To  record  some  recent  work  done  in  the  field 
of  high-speed  electric  inter-urban  railway  engi- 
neering by  Westinghouse,  Church,  Kerr  &  Co.. 
New  York,  has  taken  100  pages  of  a  book  en- 
titled "Work  Done."  In  addition  to  an  ex- 
tended description  of  several  electric  railway 
and  power  developments,  there  are  numerous 
reproductions  of  working  drawings  and  full- 
page  half-tones  from  photographs  of  the  differ- 
ent installations. 

The  Stepbens-Adamson  Manufacturing  Co., 
Aurora.  HI.,  has  prepared  a  pamphlet  given  up 
to  its  system  of  belt  conveyors,  including  both 
self-oiling  dust-proof  and  standard  carriers.  The 
inclined  or  troughing  rollers  turn  on  a  spindle 
which  is  submerged  and  which  revolves  in  oil. 

The  Joseph  Dixon  Crucible  Co..  Jersey  City, 
N.  J.,  is  distributing  a  flyer  on  Silica-Graphite 
paint  for  the  protection  of  heated  surfaces, 
such  as  smoke  stacks,  boiler  fronts  and  steel 
bridges. 

The  latest  publication  of  the  Associated  Ex- 
pande<l  Metal  Companies  is  a  9xl2-inch  paper- 
•  overed  book  that  contains  about  120  beautiful 
reproductions  from  photographs  of  notable 
buildings  in  which  the  expanded  metal  system 
of  flre-proof  construction  has  been  used.  A 
copy  of  this  valuable  collection  can  probably 
be  obtained  from  the  New  York  Expanded  Metal 
Co.,  266  Broadway,  New  York. 


Personal  and  Obituary  Notes. 


MaJ.  W.  F.  Robertson  has  been  elected  city 
surveyor  of  Wilmington,  N.  C. 

Capt.  T.  M.  McKennon  has  been  elected  chief 
engineer  of  the  Blackstone  &  Chase  City  Rail- 
road. Chase  City,  Va. 

Mr.  Schuyler  Hazard,  M.  Am.  Soc.  C.  E.,  has 
been  appointed  chief  engineer  of  the  Catawba' 
Power  Company,  of  Rock  Hill,  S.  C. 

Mr.  Norton  P.  Otis,  chairman  of  the  Board 
of  Directors  of  the  Otis  Elevator  Company,  has 
b«-en  ele<-ted  to  Congress  from  the  19th  Con- 
gressional district.  New  York. 
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.Mr.  Edward  S.  Nelsou  has  been  appointed  gen- 
eral inspector  of  <oncrete  of  the  New  York 
Central  &  Hudson  River  Railroad,  succeeding 
Mr.  H.  Latimer,  who  has  been  transferred. 

Mr.  James  Wilson,  of  Des  Moines,  la.,  for 
some  twenty  years  with  the  Burlington  rail- 
road, has  been  appointed  chief  engineer  of  a 
narrow-gauge  road  to  be  built  from  Central 
City,  Colo.,  to  Yankee  and  Alice. 

Charles  Moehlman,  foreman  of  the  iron  foun- 
dry of  the  General  Electric  Co.,  at  Schenectady. 
N.  Y.,  since  1895,  died  suddenly  in  that  city, 
October  31.  He  was  born  in  Westphalia  in 
1856  and  emigrated  to  America  in  1882. 

Mr.  J.  D.  Flack  has  resigned  as  engineer  for 
the  International  Lithoid  Co.,  to  accept  an  ap- 
pointment as  erecting  engineer  and  superin- 
tendent with  the  A.  D.  Granger  Co.,  contracting 
engineers,  95  Liberty  Street,  New  York. 

James  Campbell,  superintendent  of  construc- 
tion in  the  early  days  of  the  Southern  Pacific 
Railway,  died  November  9  at  Salt  Lake  City  of 
pneumonia,  aged  70  years.  He  was  the  first 
superintendent  of  the  Salt  Lake  division  of  that 
road. 

Julius  F.  Munckwitz,  supervising  architect 
and  superintendent  of  parks  of  New  York  City 
from  1871  to  1884,  died  November  10  aged  71 
years.  He  was  first  connected  with  the  parks 
in  1857.  Since  1884  he  practiced  his  profession 
as  architect. 

Mr.  Roger  B.  Williams,  Jr.,  Jun.  Am.  Soc.  C. 
E,,  and  Mr,  Ezra  B.  Whitman  have  formed  a 
partnership  under  the  firm  name  of  Williams  & 
Whitman,  with  an  office  in  the  Fuller  Building, 
New  York  City,  for  the  practice  of  civil  and 
sanitary  engineering. 

Mr.  Aug.  Freihoff  and  Mr.  J.  l.,eou  Wieland 
have  purchased  the  business  of  the  late  A.  M. 
Patitz  and  have  established  the  firm  of  Freihoff 
&  Wieland,  as  consulting  mechanical  and  elec- 
trical engineers  and  superintendents,  Germania 
Building,  Milwaukee,  Wis. 

Mr.  Owen  L.  Ingalls,  assistant  engineer.  De- 
partment of  Sewers,  District  of  Columbia,  has 
been  appointed  engineer  in  charge  of  water- 
works and  sewers  in  Manila,  P.  I.  He  was 
graduated  from  Cornell  University  in  1886  ami 
has  held  his  present  position  since  July,  1890. 

Prof.  Estevan  A.  Fuertes  has  resigned  as  di- 
rector of  the  College  of  Civil  Engineering,  Cor- 
nell University,  an  account  of  ill  health,  but 
The  Engineering  Record  is  glad  to  note  that  he 
will  be  able  to  remain  in  the  faculty  of  the 
University  as  professor  of  astronomy  in  charge 
of  the  General  A.  C.  Barnes  observatory. 

Civil  Engineers  E.  H.  Brownell,  E.  R.  Gayler 
and  P.  L.  Reed,  U.  S.  N.,  whose  appointments 
were  recently  noted  in  this  column,  have  been 
ordered  to  the  Portsmouth,  N.  H.,  the  Brooklyn 
and  the  Boston  Navy  Yards,  respectively. 
Passed  Assistant  Engineer  R.  Crawford,  U.  S. 
N.,  has  been  assigned  duty  at  Cramp's  shipyard 
at  Philadelphia,  as  assistant  inspector  of  ma- 
chinery. 

Proi.  Ogden  Nicholas  Rood,  the  head  of  the 
department  of  physics  in  Columbia  University 
for  the  last  thirty-eight  years,  died  of  pneu- 
monia at  his  home  in  New  York,  November  12, 
at  the  age  of  71  years.  He  was  graduated  from 
Princeton  in  1852,  from  Yale  in  1854  and  studied 
at  the  Universities  of  Munich  and  Berlin. 
Among  his  foremost  achievements  may  be  men- 
tioned the  application  of  stereoscopic  photog- 
raphy to  the  microscope,  the  measurement  of 
the  duration  of  flashes  of  lightning  and  the 
making  of  a  photometer  independent  of  color. 
He  was  a  member  of  many  societies  of  both 
science  and  art,  and  was  at  one  time  vice 
president  of  the  Ameri<-an  Association  for  the 
Advancement  of  Science. 
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WATER. 

flivat  Harrington,  ilasn. — In  a  rough  estimate  T.  II. 
.McKenzlc.  of  Hartford,  Cimn.,  places  tbe  cost  of  build 
ill);  the  concrete  dam,  40  (t.  high,  which  would  lie 
necessary  to  convert  the  waters  of  Goodale  Iiroi?k 
into  a  gravity  water  supply  for  this  district.  a( 
$.-|<i,0(IO. 

Uummonton.  JV.  J. — .las.  I,.  O'Donnell,  Secy.  Water 
(  iimrs.,  writes  that  the  following  bids  were  opened 
■Nov.  7  for  fnrnishlng  and  erecting  2  r)O0,OO(l-gal.  com 
lioiind  dupk'X  steam  pumps,  2  lOOII.  P.  lioilers,  heater 
;ind  boiler  feed  pump  and  steam  fitting;  E.  Keeley  Co.. 
Williamsport,  I'a.,  .117,242;  Henry  A.  Miller,  Wllmlng- 
lon,  IJel,,  $0,111    (awarded). 

New  York,  N.  Y. — Bids  are  wanted  Nov.  20  for  fur- 
nishing delivering  and  laying  water  mains  In  Clare- 
mont.  Convent.  Gerard  and  numerous  other  streets  in 
the  Boroughs  of  Manhattan  and  Bronx:  the  time  al 
lowed  to  complete  the  whole  work  will  be  300  days, 
and  the  amount  of  security  required  J20,000.  Robt. 
(jrier  Monroe,  Comr.  Dept.  of  Water  Supply,  Gas  and 
Klectrlclty. 

A'orift  Beaver  Township,  Lawrence  County.  /'«.-- 
The  Cascaskee  Water  Co.,  of  this  place,  has  been  in 
corporated,  with  a  capital  of  $50,000  John  B.  Brown, 
I'res. ;  John  P.  Graham,  of  Moravia,  Vlce-Pres, ;  Jas. 
K.  Mooney.  of  New  Castle,  Treas.,  uud  Stuart  Thomp 
.son.  Secy. 

Seicark,  K.  J. — Application  for  this  city  to  furnish 
a  water  service  has  been  made  by  property  owners  of 
Silver  Lake  and  Soho  Park  sections  of    Belleville. 

Washinijton.  U.  I'. — The  Comrs.,  U.  C..  have  ordereil 
lliat  the  sum  of  $50,000  be  taken  from  the  water  fund 
and  used  for  continuing  the  extension  of  the  hlgh-serv 
ice  system  of  water  drstribution. 

The  Northeastern  Suburban  Citizens'  Asso,  has 
again  requested  of  the  Comrs.  that  water  pipes  be  ex- 
tended to  Langdon. 

Wilmington,  Del. — Local  press  reports  state  that 
Ihe  Superior  Court  of  Delaware  having  decided  that 
the  Water  Dept.  of  this  city  has  a  right  to  purchase 
land  for  reservoir  purposes.  It  is  expected  that  the 
work  on  the  new  basin  will  begin  in  the  immediate 
future. 

Allentoitn,  Pa. — The  Water  Bd.  is  stated  to  bare 
employed  J.  W.  Illll.  of  Cincinnati,  to  recommenil  a 
plan  to  bring  in  and  store  the  water  from  Schantz's 
Spring. 

Walnutpurt,  Pa. — The  State  Department  has  grant- 
ed a  charter  to  the  Walnutport  Water  Co.,  with  a  cap- 
ilal  stock  of  $1,000.  The  incorporators  are:  Alvin  F. 
.Xewhart  and  Benjamin  W.  Both.  Treas..  of  Walnut- 
port  :  Wilson  F.  Andrews,  of  Slatington,  and  others. 

QiKigue,  N.  Y. — The  Quantuck  Water  Works  Co..  of 
Westhampton  Beach,  has  been  incorporated,  with  a 
lapltal  of  $100,000.  Directors:  ,1.  1".  Howell.  Henry 
Gardiner  and  E.  F.    Post,  of  Quogue.  aod  others. 

Steelton,  Pa. — ^The  Boro.  Council  has  sold  .$.S0,000 
water  bonds. 

Kee-ieville,  N.  Y. — The  Village  Bd.  has  under  con- 
sideration a  proposition  from  the  .1.  &  J.  Uogei-s  Co.. 
of  Ausable  Forks,  N.  Y.,  to  provide  the  village  with 
ii  new  source  of  water  ,supply  (Gay  Brook),  to  pipe 
said  water  to  a  reservoir  near  the  village  pumping 
station.     Estimated  cost  of  proposed  plant.  $;!(I.(IOO. 

McKcesport,  Pa. — The  Bd.  of  Water  Comrs.  has  de 
cided  to  employ  an  expert  engineer  to  make  a  recom- 
mendation as  to  the  best  plan  the  Bd.  can  adopt  to 
secure  a  better  water  supply  for  the  city.  The  Ci>mrs. 
have  under  consideration  the  purchase  of  a  section  of 
ground  about  five  miles  up  the  river  on  which  to  erect 
a  new  reservoir. 

Buffalo,  N.  Y. — The  Bureau  of  Water  Is  to  extend 
the  water  mains  by  laying  10  In.  pipe  in  .Marllla  and 
I'letcher  Sts.     Estimated   cost,  $8,000. 

Bern  Township.  Berks  County,  Pa. — The  Glenslde 
Water  Co.,  of  this  place,  has  been  incorporated,  with  a 
capital  of  $3,000. 

Bayonne,  N.  J. — Bids  will  be  received  Nov.  18  by 
the  City  Council  for  $22,000  water  bonds.  W.  C.  Ham 
ilton.  City  Clk. 

FAineaster,  Pa. — The  .American  Spring  Water  Co., 
,Tohn  F.  Stauffer,  Pres.,  has  made  .1  proposition  to 
the  city  to  furnish  water,  asking  for  a  ,'W  years  con- 
tract,  the  minimum   rental  to  be  $;!0,000   per  year. 

llochestcr.  N.  Y. — The  Common  Couucil  has  author- 
ized Comr.  McClintock  to  secure  the  title  to  Cobb's 
hill  reservoir  site  either  by  purchase  or  condemna- 
tion proceedings.  The  estimated  cost  of  the  55  acres 
of  latidcd  needed  is  $110,000,  This  acreage  will  ac- 
commodate a  reservoir  with  a  capacity  of  70,000,(K>0 
gals,  at  an  estimated  cost,  with  necessary  piping,  of 
$572,000,  making  the  cost  of  land  and  reservoir  $(582,- 
000. 

Alexandria,  Va. — Walter  Roberts,  I'res,  of  the  Alex- 
andria Water  Co.,  has  recommended  the  construction 
of  a  reserve  reservoir. 

Elyria,  O.— This  city  has  contracted  with  the  New 
York  Continental  Jewell  Filtration  Co.  for  a  fllte. 
plant  of  2.000.0(i0-gal.  capacity  per  day.  The  source 
of  Ihe  supply  is  Lake  Erie 

The  following  bids  are  reported  to  have  been  re- 
ceived by  the  water  Works  Trus.  for  the  erection  of 
the  pumping  station  and  Alter  plant  buildings  for 
the  new  water  works:  Jacob  Meyer,  Lorain.  $21,9.">0 
(awarded);  Bonsor  Bros.,  Lorain,  $22,200;  Fred  Wolf, 
IClyrla,  $22,450. 

Cinrinnati.  O. — The  Bd.  of  Water  Works  Comrs.  Is 
said  to  be  preparing  to  issue  $1,000,000  water  works 
bonds  in  February. 
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Mallurtl.  hi.-  Itfcorder  .1.  \V.  Joliusou  wi-itos  tluit 
the  contract  for  const ruciiug  walet-  works  tias  Ijppii 
lei  to  the  l)es  Moines  Itt'Uige  &  Iron  \Vks„  I»es  Moines, 
la.,  for  ?U,oUU. 

Ottumira.  la. — City  Kngr.  John  T.  Krady  writes 
that  bids  will  be  reciived  Uee.  1  for  furulsliiiig  ap- 
proximately 47(1  net  Ions  of  Id.  14.  12,  M  and  ti-in. 
east  iron  water  i)ii>e,  and  l!>.)ttio  lbs.  of  spei-ials.  to 
I)e  delivered  on  or  before  I''eb.  1.  ltKI8:  bids  will  also 
be  received  at  the  same  time  for  the  laying  of  said 
pipe  on  or  before  Apr.   1,  11M»;{. 

Waukegan.  lit. — liids  are  wanted  Nov.  17  for  5,7(JU 
ft.  of  12-in.  east  iron  water  pipe  with  3  valves  and  1 
tire  hydrant,  to  be  laid  in  ctriain  streets.  II.  Thacker. 
City   Clk. 

North  Miltvaukn-.  U>«. — This  village  has  sold  $ao.- 
000  bonds  for  a  new  water  works  system. 

Harrison.  O. — 'J'he  village  is  considering  the  pur- 
chase of  the  water  works  ami  Ihe  lighting  pbint. 
now  owned  by  Jas.  Graft,  which  supplies  the  vil- 
lage. 

Ashtabula,  O. — rians  for  a  new  water  works  8.vstem 
and  supply  at  Ashtabula  are  renorted  to  have  been 
approved    by    the    State   Ud.    of    Health. 

Indianapolis,  liiil. — The  I'.d.  of  I'ub.  Wks.  has  or- 
dered the  Indiauapolis  Water  Co.  to  proceed  with 
its  extension  of  water  mains  to  Irvingtou.  .  The 
order  of  the  Bd.  is  for  about  8  miles  of  mains  and 
involves  the  putting  in  of  about  50  tire  hydrants. 

Cleveland,  U. — The  Id.  of  Control  has  authorized 
the  Dlr.  of  Pub.  Wks.  to  contract  with  the  Babcock 
&  Wilcox  Co.  for  the  installation  at  Ivirtlaud  St. 
pumping  station  of  a  battery  of  (J  boilers,  equipped 
with  steel  superheater  and  automath-  stokers.  Cost 
$43,454. 

i'filumhVK.  tt.  —  A  committee.  com)>osed  of  i'rofessors 
Kay,  BoniKH-ker,  Sherman  and  others,  has  under 
consideration  tile  recommendaiion  that  th<'  Ohio  State 
Universit.v  install  an  iiidepi'iideiit   water  plant. 

<\iAtiina,  la. — The  Caslana  Water  Co.  has  been  in- 
corporated with  a  capital  of  if4,U0O.  to  erect,  establish 
and  nniintain  a  system  of  water  mains  in  Castana. 
W.  L.  Wiley,  I'res. ;  J.  10,  Kintigh,  Secy.:  C.  W. 
Norcross,    Vice-I'res.,    and    W.    W.    Uingler,   Treas. 

South  ^7.  Paul,  Minn. —  I  ids  are'  wanted  l>ec.  1  for 
the  construction  of  a  standpipe  aud  laying  water 
mains  to  the  pumps  of  Swift  &  Co.  Chas.  W.  Clark, 
City    Recorder. 

Finitlaii.  (). — City  Kngr.  .lohn  W.  S.  Kiegle  writes 
that  bids  will  be  received  Nov.  25  for  laying  liJ.O 
miles  of  24-in.  vitrlHed  pipe,  or  lO.ti  miles  of  2(1  in. 
cast-Iron  pipe,   with  well  c(«ine<-tlons,  etc. 

GilliH.  ll/x. — Village  Clk.  I..  \\.  Sindke  writes  tliai 
bids  are  wanted  by  the  Village  Council  until  l>ec.  2U 
for  tlie  construction  of  water  works,  estinniled  to 
cost  16,000. 

Burlinijlon.  /n.-  This  city  has  voted  in  favor  of 
granting  the  Citizens'  Water  Co.  the  exclusive  right 
to  acquire,  operate,  improve,  extend  and  maintain  the 
system  of  water  works  now  constructed  in  this  citv 
for  a  period  of  20   years. 

Lake  Linden,  Mich. — I, oca!  press  renorts  state  that 
this  town  proposes  to  install  inunicipal  water  works 
and  an  electric  light  plant. 

Mount    Cat  mrl.   Ill.~  The    (  itizi'iis'    I.ighr    &    Watei- 
Co.   has   been  iiicori)Oratvd   with  a   capital  of  .|7t>.iKJl>. 
Incorporators:  A.  iC,  Manley,  V.  (;.  .Mauley  and  J    \I 
Mitchell. 

MoUne,  III. — The  City  Council  has  decided  to  pnr 
i:hase  the  high  duty  iiuinji,  0,OU(),(»iiil  gal.  cipaciiv,  of 
the  Holly  -^ltg.  (  o..  I.ocKport.  .>,.  \ ..  at  its  but  of 
$24,430,  of  which  *l.(iS<;  is  for  connections.  In  his 
report  Engr.  Dan.  W.  Mead  recMjinmeiids  that  the 
bid  of  the  New  York.  Continental  .lewell  I'iltraiion 
<;o.  be  accepted  for  the  construction  of  a  lilter  sys- 
tem at  a  cost  of  $67,377. 

Ardmorr.  Ind.  Tir. — City  Clk.  (J.  II.  Bruce  writes 
that  the  piping  for  the  $150,01)0  water  works  has 
been  purchased,  and  work  will  begin  in  Dec.  Kngr. 
In  charge,  Chester  B.  Davis,  of  New  York  City. 

A'J  Paso,  Tex. — City  lOngr.  (leo.  C.  Wimberlv  writes 
that  a  water  works  franchise  htis  been  granted  to 
W.  J.  Davis  and  associates  of  Los  Angeles,  Cal.,  for 
a  term  of  35  years. 

St.  Louiii,  Mo. — 'ihe  ordinamc  appropriating  .fllO. 
000  for  alterations  in  the  .seining  basins  at  the 
Chain  of  Rocks  has  been  given  Its  Hist  reading  in  the 
City  Council. 

Sapulpa.  Ind.  Tci: — At  the  recent  election  $2,"i,iiihp 
Imnds  are  reported  to  have  been  voted  for  water  works 
and  $15,000  bonds  for  schools. 

Lake  Charles,  La. — The  charter  of  the  Fresh  Water 
Co.  has  l)een  Hied  for  lecord.  The  company  is  capi 
talized  at  $3011,(100.  The  officers  are  :  .(.  W.  ".McKatter. 
i'res.:  F.  C.  Baker,  Vice-I'ies.  :  .1.  It.  Lyies.  Treas.:  J. 
K.  Gllsson.  Secy.,  and  ,1.  K.  IMand,  Gen.  -Mgr..  all  of 
t'aicasieu  Parish.  The  I'ompany  proposes  to  build  a 
canal  from  Calcasieu  Hiver  across  to  Great  Calcasieu 
Prairie,  east  t>f  Fenton.  i,a. 

I''t.  Lea  ten  north.  Kiin. — The  Secy,  of  War  has  ap- 
pointed a  Bd.  of  Oflicers,  consisting  of  Col.  Chas.  W 
Miner.  Maj.  S.  S.  I.each.  Corps  of  Kngrs.,  and  others, 
to  meet  at  Ft.  I/eavenworlh  to  inquire  and  report 
upon  the  subject  of  water  works  at  that  post. 

Eagle  Lake.  7'c.r. — The  proposition  to  issue  bonds 
for  building  a  water  works  plant,  is  reported  to  have 
carried. 

JIarrodshurg.  liii. — The  water  works  and  electric 
light  bond  ls.sues  are  reported  to  have  carried  at  the 
recent  election. 

Lawton,  Okla.  Ter. — The  City  Council  is  reported 
to  have  awarded  to  Cook  &  Son,  of  Junction  City. 
Kan.,  the  contract  for  constructing  water  works  for 
$104.05!).  The  contract  provides  for  0  miles  of  mains, 
a  power  house,  pipe  and  reservoir,  all  to  be  completed 
in  <i  months  after  the  Secretary  signs  tUe  contract. 
Local  press  reports  state  that  the  tinited  States  Gov- 
ernment pays  for  Ihe  entire  system,  and  It  then 
becomes  Ihe  properly  of  the  clly,  and  that  sewers 
:ire   to   be  built    later  in    the   same  way. 
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"".'/  '('//.  I'ej-. — liocal  press  reports  stale  tliat 
water  works  and  electric  light  systems  are  to  be 
built. 


(  orington,  '/'<««.- 
works   for  $14,720. 


City  has  purchased  the  water 


Men.phis.  Tenn. — The  Water  Com.,  of  which  ICdw. 
B.-  I,e  .Master  is  Chmn.,  has  recommended  that  the 
lily  acquire  possession  of  the  Artesian  Water  Co.'s 
plant,  and  Com.  also  recommends  an  increase  of  lire 
hydrants. 

Wagoner,  Ind.  7'er.- -Bids  are  wanted  for  $1U0,(J00 
corporation  water  works  bonds.  C.  A.  Itees,  Fayette 
vliie.   Ark. 

Ft.  Itomie,  Cal. — The  Ft.  Romie  Water  Co,  has  been 
incorporated  by  A.  James,  N.  A.  Erlckson,  E.  Hardiirg 
and  others,  with  a  capital  of  $6,750.  Principal  place 
of  business,    Soledad. 

Salem,  s.  D. — Bonds  to  the  amount  of  $0,000  are 
reported  to  have  been  voted  for  a  system  of  water 
works. 

ll'(»*,iiiy(oK,  4;.  u. — Tlie  proposition  to  issue  $2,500 
artesian  well  bonds  carried. 

Fargo,  A.  D. — An  Improved  water  supply  is  urged. 
I^arger  water  mains  In  the  business  portion  are  pro- 
posed. 

Colorado  springs,  Colo. — Mayor  John  K.  Uoblnson 
in  a  communication  to  the  City  Council,  recommends 
the  appointment  of  an  expert  liydraulic  engineer  to 
take  charge  of  Colorado  Springs  water  works  system. 

Fort  Lupton,  Colo. — The  Lake  Lupton  Irrigating  & 
Reservoir  Co.  has  been  incorporated,  with  a  capital  of 
,1-40  1100,  to  operate  in  Weld  County.  l'rin<ipal  office 
Ft.  Lupton.  Directors:  T.  C.  WInbouru,  U.  B.  Cave, 
K.   W.   Haynes  and  others. 

Ft.  Flagler,  H'«s/».— Col.  J.  H.  Hathaway.  Ch.  y.  .M  , 
and  Col.  Timothy  E.  Wilcox,  Ch.  Surgeon  of  the  Uept 
of  the  Columbia,  U.  S.  A.,  are  sjiid  to  be  considering 
plans  for  securing  an  adequate  water  supply  for  ii'ort 
Worden,    Ft.    I'lagler  and   Ft.   Casey. 

I'ueblo,  Colo. — The  North  Side  Water  Works  Trus. 
have  ordered  plans  and  specifications  for  a  pipe  line 
from  6th  St.  and  Grand  Ave.  to  Fairmount  Park. 

Marion,  S.  D. — -The  construction  of  a  water  works 
system  for  Are  protection  Is  said  to  be  under  consider- 
ation. 

Armour,  S.  D. — The  city  authorities  are  considering 
the  matter  of  providing  a  new  supply  of  watei-  lo, 
domestic  and  lire  protection  purposes. 

Log  Angeles,  Cal. — It  is  stated  that  bids  are  want- 
ed Nov.  24  for  a  pumping  plant  at  Bueua  Vista,  con- 
sisting of  a  double-acting  duplex  pump  of  4,.'iOO  gals 
per  minute,  lifted  to  a  height  of  230  ft.,  or  a  vertical 
inverted  engine,  and  2  water-tube  boilers.  Wm.  Mul- 
holland,  Supt.  of   Water  Wks. 

Brandon,  Manitoba. — The  City  Council  has  resolved 
to  make  improvements  to  the  water  works  plant  to 
the  amount  of  $25,000  ;  improvements  to  include  the 
Installation  of  new  machinery  and  the  extension  of- 
water  mains. 

Stratford,  Out. — The  City  Council  has  passed  a 
resolution  to  submit  a  bylaw  to  the  people  to  acquire 
the  water  plant  and  mains  of  the  Stratford  Water 
Supply  Co.,   for  $95,000. 

SEWERAGE  AND  SEWAGE    DISPOSAL. 

Watcrbury,  Conn. — This  city  is  considering  various 
plans  for  the  disposal  of  sewage,  one  plan  which 
provides  for  a  chemical  precipitation  of  the  solid 
matter  with  subsequent  land  flltrailoii  of  liquid  mat- 
ter near  Piatt's  Mills,  would  require  an  inveslmcut 
111  at  least  .f4(M».iHio.  according  to  local  press  reports, 
wltli  an  annual  cost  of  operation  amounting  to  about 
■p2o,(XX). 

Meilji.nl.  .Moss. — The  Conirs.  of  Sewers  have  ordered 
the  construction  of  a  sewer  in  Irving  St.,  work  to 
be  done  under  the  direction  of  City  Engr.  W.  Gavin 
Taylor. 

SorlhONiiiloii.  .Moss. —  Fngr.  Bowditch,  of  the  State 
I'.d.  of  Health  places  the  estimated  cost  of  the  pro- 
posed extension  of  the  Northampton  sewer  system  to 
the  Connecti<-ut  Klver  at  over  $100,000.  The  Sewer 
Conns.  1 1,.  .\l.  Thacher,  lOngr.)  have  petitioned  the 
city  government  for  an  appropriation  of  $50,000  for 
the  extension. 

ll'rx(  llolioken.  .V.  ./.--The  Town  Council  on  Nov  5 
adopted  a  resolution  directing  the  Com.  ou  Streets 
ami  Sewers  to  present  to  the  Council  plans,  estimates, 
etc..  for  additional  relief  sewers.  According  to  plans 
in-epared  by  ScbasC.an  .Maulbeck,  Town  Surveyor, 
the    csliinated   cost   of  said   sewers   i,s   .$.'i(l,O0O. 

.\iir  )  0/A-.  .V.  V. — Bids  are  wanted  .Nov.  20  for  th^- 
constrinlion  of  a  pipe  sewer  and  appurtenances  from 
the  I'ubilc  Comfort  House  in  the  North  Meadow  to 
existing  sower  near  99th  St.  and  5th  Ave.,  all  in 
Central    Park.     Wm.    R.   Wllicox.   Comr.   of  Parks. 

Bids  are  wanted  by  Geo.  Livingston,  Comr.  of 
Pub.  lildgs.,  until  Nov.  IS  for  repairs  to  sewer  in 
Slanlon  St.;  st(curity  required  $10,000.  Also  for  re- 
pairs to  sewer  in  12th  and  13th  Aves.,  In  27th,  2.Sth, 
2!»th  and  30tb  Sts, ;  amount  of  security  required 
|7,.^i00. 

Cininjoharie.  .V.  Y. — .Morrell  Vrooman  is  reported 
10  luivi'  been  engaged  to  prepare  plans  and  speciflca- 
llons  for  the  sewer  system,  for  which  $36,000  bonds 
were  recent  l.v   voted. 

ICenilinii.  I'a. — A  plan  is  said  to  be  under  consider 
ation  for  the  Issue  of  $400,000  bonds  for  public  Im- 
provements, including  the  construction  of  certain 
sewers  and  a  bridge  at  Spring  St. 

(Ilassport.  1*0. — This  Boro.  has  voted  to  issue  $60,- 
(XX)  bonds  for  sewer  work,  street  work  and  general 
improvements. 

lUooktf/n.  X.  y. — Bids  will  be  received  Nov.  26  by 
J.  Kdw.  Swanstrom,  Boro.  Pies.,  for  furnishing  ma- 
terial a-nd  constructing  a  sewer  in  portions  of  (Dving- 
ton  .\ve.  and  outlet  sewers  in  portions  of  Silllman 
I'l.  and  Second  Ave.  Engineer's  estimate  Is  as  fol- 
lows: 1,750  lln.  ft.  12  and  18-in.  vitrified  stoneware 
|ilpe  sewer  laid  In  concrete,  19  manholes,  4  receiving 
basins  and   11. 1:00  fl.  ii.   M.  founilallon  planking. 
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...Ji'-  \l'l"S'  ^-  ' '  ,  '"'i*'  '•-"«''•  <ieo.  W.  lirumheller 
writes  (hat  Snow  &  Barbour,  of  Boston,  Mass,  have 
comnicnced  surveys  for  revised  map  of  sewer  system 
for  (  heslcr  Hill  and  Corcoran  Manor  Districts  of  this 
city. 

Johnsloicn,  A'.  1'.-  The  Sewer  Com.  has  recom 
mended   tlie  construction  of  a  12-iu.   trunk   tile  .sewer 

(ocmj/i,  A  1.  Village  lingr.  S.  J.  Mott  has  placed 
.,    .S*). , "^"'^   ™'"'   o'   "^^   Palmer  St.   sewer  system 

llradle,,  lle.uh.  .V.  J.  —  itlds  will  be'recelved  Nov.  20 
i?,..;V"',  '  M''<-;ponald,  Boro.  Clk.,  for  constructing 
sewers   In   said  Boro. 

/^(/icir     V    I.— Bids  will  be  received  Nov.   17  by  the 

•  ,        tillage    Trus.    for   furnishing    material    and 

constructing  lateral    sewers.      J.    C.    Glade;     Village 


system. 


l-enn  1  an.  jV.  Y.— Wm.  T.  Morris,  of  Penn  Yan,  and 
associates  have  iietitioned  the  Village  Bd.  of  Trus  for 
*.|'™nchise  to  lay  a  complete  system  of  sewers  in'  the 

I.eetsdalc  /'«.--The  Leetsdale  Drainage  Co.  has  been 
Incorporated,   with  a  capital  of  $10,000 

, .  '^','-?f,'f''  ';.»— 1*1*18  will  be  received  Dec.  2  by  W  O 
II.  I'-lliott.  Itoro.  Clk.,  for  $25,000  bonds,  to  be  useti 
lor   improving  sewers,   streets,  etc. 

,Ju"!",     m'"'    ''•,;^'"'"'''''    '-'"''    ^-    -J-    Kl|>l"i''l    writes 
hat  on   Nov.   4  it    was   voted   to  issue  $40,UOO  bonds 
lor    the    construction   (,f   a    .sewerage   sy.stein    for    Hie 
suburbs. 

(lonil  I  a/iii.s.  .Uirh.-  The  city  Council  on  Nov  3 
instructed  the  Bd.  of  Pub.  Wks.  to  reject  all  bids 
opened  Oct  1,  lor  the  construction  of  a  sewer  along 
the  nest  .Sde  Dilih,  and  to  ask  for  new  bids  to  be 
received  I'eb.  1.  The  work  contemplated  comprises 
the  construction  ot  a  concrete  and  coicrete-metal 
•."■m?'',?'  -''-""."  ^'"'  .f,"ll""i»g  lengths  and  dimensions: 
2,305. ft.,  i.u  tt.  in  diameter;  2,207  ft.,  7  ft  •  2  u:!:i  fi 
6.5  ft.;  I,»j5  ft.,  5  ft.;  1,05!  ft.,  4.75  ft  •  461  ft  h 
ft.;    2,588    ft.,    4    ft.,    and    1,287 'ft,    3.5    ft     In   diam" 

CIk"o(''Bd''of1li,1r.'To'rk^:''''  ^"«'-''   ■'°'"'   «•    "'■"-"' 

Des  .Moines,  /«. -'.ids  will  be  received  Dec.  2  bv 
the  Bd.  of  Pub.  Wks.  for  constructing  12-ln  vitri 
lied  clay  pipe  sewers,  about  3.690  lin.  ft.,  in  nor 
tions  of  3  streets.     J.  B.    Stout,   Chmn. 

Clinton,  In.  City  Fngr.  Chas.  p.  Chase  writes  that 
It  is  expected  to  commence  work  in  the  spring  noon 
the  sewerage  system,  for  which  he  is  prenarlnc 
plans.     Estimated  cost  $250,000  to  $300,000. 

JerseyrilU;  111. — The  City  Council  is  reported  to 
have  let  the  contract  for  the  first  svstem  of  sewers 
to  Wolfe,  Manpin  A:  Curiiie,  Alton,  III.  The  sewer  svs- 
tem will  be  4,000  ft.  In  length,  10  and  12  in  'in 
diameter. 

Peoria,  III. — Tiie  City  Council  has  authorized  the 
construction  of  3  sewer  systems;  total  estimated 
cost  $141,390.  The  North  Peoria  sewer  system  which 
is  estimated  to  cost  $87,97(J,  Includes  ."..oi'io  fl  of  tun 
nel,  to  run  SO  ft.  below  the  surface. 

Washin,ilf,n.  /«.— This  city  is  said  to  be  plannlnj. 
additional  .sewers. 

Hoiuie.  Wis. — The  proposlthm  to  issue  $55,000 
sewer  bonds  is  reported  to  have  carried. 

Columbus,  0.--The  Bd.  of  I'ub.  Wks.  has  recom- 
mended to  the  Council  for  passage  ordinances  author- 
izing the  construction  of  central  relief  sewers  In  the 
Long  St.  Dlst.,  Walnut  St.  relief  sewers  and  a  system 
of  sewers  on  the  West  Side  north  of  Broad  St. 

The  contract  for  the  construction  of  sewers  In  West 
Side  sewer  Dlst..  Section  A.  has  been  awarded  to  J  1! 
Sheets  &  Co.,  of  Pittsburg,   for  $51,840. 

Indiamtt>olis,  /«(/.-  The  Bd.  ot  Wks.  has  taken  flnai 
action  on  ordinance  for  a  local  sewer  in  Arsenal  Ave 
Estimated  cost,  .$5,400. 

Nashville,  Tinn.  -City  lOngr.  Wm.  W.  Souihgate 
writes  that  the  following  bids  were  opened  Nov  6 
for  constructing  the  Edgelleld  Branch  sewer  work,  to 
include  5,000  ft.  of  9  ft.  3  in.  to  11  ft.  brick  sewer, 
with  16  manholes,  average  depth  ot  excavation  5'/.  ft.' 
in  earth:  LIghtman  &  Butler,  Nashville,  $66,317:  Pat 
terson  &  Brieson.  Baltimore,  .Md.,  $80,767-  Nash 
ville  Plumbing  Co.,  Nashville,  $66.2'24:  Henry  Her 
man  (U,  S.  Const.  Co.),  Cincinnati,  O.,  $84,'251:  J. 
T.  Allen,  Nashville.  $69,4;J9;  Pease  &  Davidson.  Nash- 
ville, $66,042;  E.  T.  Lewis  Co.,  No.  I'ront  St..  Nash- 
ville, $59,895.  The  contract  has  been  awarded  to 
the  E.  T.  Lewis  Co..  its  detail  bid  being  as  follows: 
Ex<-avating  16.882  cu.  yds.,  .35  cts. :  brick  work,  plain, 
5,061  M,  $10.60;  brick,  radiated.  1%  M,  $10.60:  ma- 
sonry, 10  cu.  yds.,  $8;  concrete.  10  cu.  yds.,  $8:  Iron 
casting,  set,  8,080  lbs.,  total  $15;  18-in.  pipe,  200  ft., 
70  cts.;  15-in.  pipe,  30  ft.,  50  cts.;  12-in.  pipe,  .30  ft., 
40  cts.:  6-in.  pipe,  225  ft.,  15  cts.;  30-in.  pine,  25  ft.. 
$2;  24-in.  pipe,  20  ft.,  $1,25. 

Lairton,  tJkla.  Ter. — See  "Water." 

Uueudan.  La. — The  syndicate  that  bid  in  the  work 
of  excavating  24  miles  of  drainage  canals  between 
this  town  and  Grand  Lake,  was  organized  Nov.  8  Into 
the  Inland  Canal  Co.,  capitalized  at  $100,t)00,  with 
the  following  officers  and  directors:  J.  M.  Booze,  of 
Roanoke,  La.,  Pres. ;  T.  J.  ("urtls,  Vlce-Pres. :  Henrv 
L.  Gue.vdan,  Secy,  and  Treas.;  C.  D.  Babbit.  V. 
Walnwright.  D.  I..  McPherson.  of  Abbeville,  and 
Bernard  Titche.  of  New  Orleans,  Work  is  to  begin 
before  Jan.  1,  1903.  C.  D.  Babbit  Is  the  Engr.  Of 
the  Co. 

The  following  bids  were  opened  Nov.  4  for  approx 
imatel.v  500,000  cu.  yds.  ot  dredge  work  on  Canals 
A.  Vermilion  Parish:  E.  B.  Connors.  New  Orleans. 
at  S.:^9  cts.;  Menzler  >t  (^o..  New  Orleans,  at  7..S75 
cts. :  H.  L.  Gneydon,  Gueydan  (awai-ded),  at  7.47  els. 
No  bids  were  received  on  ('a-nals  B.  Vermilion  I'jirisli, 
for  43,000  cu.  yds,  of  dredge  and  scraper  work. 
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Vrir  Orfc^iw,  La.— The  KxwutlVH  Com.  of  the  Sewer 
ase  *  Water  fed.  h«s  reported  favorably  ou  the  ac 
ceptance  of  the  bid  of  the  I'amden  Iron  Works  fortur- 
nUhlnx  steam  and  el.virkal  .Hjuipmem  lo  the  pump 
IBC  lOaUons.  amoaniiug  t"  *:J4«.iHHi.  The  Com.  als.> 
ncominendii  that  after  spi-^iilcatlons  are  modlUed 
•o  as  to  make  a  larger  number  of  smaller  contracts 
ftw  the  eonstrtiction  of  sewer  work,  new  bids  be 
asked  to  be  opened    Feb.   '^ 

ifMwtua.  T»vr.— I«iical  press  reports  state  that  11 
will  eo«l  several  thousand  dollars  to  repair  the  alter 
bed*  of  the  sanltar;  s.'w.t  plant.  »r.  W".  M.  Brum- 
by, aty  Health  OlBi-er.  may  give  further  Informa- 
tion. 

ilaaai6a<  Mo.  An  extensive  lUlveit  and  sewerage 
arstem  is  to  be  constmoted  on  Grand  Ave.  In  order 
to  convert  this  thoroughfare  Into  a  boulevard.  1  he 
ImpiovemcDt,  It  Is  estimated,  will  cost  about  J10,jOO. 

Aorf*  Yakima.  II  o»/i.--Kmesi  .Mcrull.iugh,  ot  Lewis- 
ton.  Idaho,  has  been  engaged  to  prepare  plans  for  a 
sewer  system  for  this  city,  also  for  underdralnlng 
for  city:  estimated  cost  »tH),0»X). 

yiaoalalf.  .irii. — A  si>«lal  elwllou  liaa  been  calUKl 
for  Dec.  8  lo  vote  ou  the  Issue  of  $9,500  bonds  for 
the  purchase  and  improvement  of  the  sewer  system. 
U   W.   Quitilan.   Town  Clk. 

lAf  t«f(<l<i).  Col.  .\t  the  recent  election  it  was 
voted  to  Issue  fl.OOO.OOO  bonds  for  outfall  sewers 
and  fMO,00O  bonds  for  storm  drains. 

Fmtrbury,  Neb. — Press  reports  state  that  the  Sewer 
t'o.  will  extend  the  sewer  system 

BRIDGES. 

it-mfun.  .Uu^i.  illds  are  wanted  I)ec.  1  for  con- 
structing Wellington  bridge.  .Middlesex  Fells  Park 
way,  Somervllle  and  Mcdford.  Total  length  of 
bridge  about  »CJO  ft.  \Vm.  It.  lie  Las  Casas,  Chmn. 
Metropolitan  I'ark  Comn. 

Hcmujipoiiil.  .V.  > . — There  is  reported  to  be  a  move- 
ment on  foot  in  Chautauqua  County  looking  to  the 
•■onstmction  of  a  liridge  across  "The  Narrows,"  near 
itemuspolut.  to  cost  alwut  S50,000.  At  a  meeting 
lield  here  Nov.  1  an  organisation  was  perfected,  with 
Jared  Uewea  Pre*,  and  Henry  \V.  Flahavens,  Secy. 

Ilt»l  .Albany,  A.  Y. — A  press  re|>orl  states  that  the 
.\.  V.  Central  &  Hudson  itiver  R.  U.  Co.  will  eon- 
Ktrtict  a  t>-track  bridge  over  Schenectady  turnpike. 
\V.  J.  Wilgus.  Ch.  Engr.,  New  York. 

fUttbnrg,  /'o.— The  Pittsburg  ji  Washington  St. 
ISy.  Co.  Is  stated  to  have  awarded  to  the  McClintlc- 
Marshall  Construction  Co.  of  Pittsburg  the  contract 
for  the  construction  of  3  steel  viaducts,  one  1,000  ft. 
long,  another  480  ft.  long  and  the  third  270  ft. 
long. 

IJUnoUhn.  Pii.— The  Boro.  Council  is  stated  to  have 
passed  an  ordinance  granting  the  Philadelphia,  Bal- 
timore &  Washington  K.  U.  Co.  the  privilege  of  build- 
ing an  overhead  bridge  at  Ashland.  The  company 
is  reqidred  to  macadamize  Ashland  Ave.  from  Lin- 
wood  Ave.  to  the  pike,  for  «  width  of  lU  ft.,  and 
make  other  Iroptovements. 

»ra<Mocl:,  /'o.  — The  American  Steel  &  Wire  Co.  is 
stated  to  have  petitioned  the  Boro  Council  tor  per- 
mission to  constmct  'i  overhead  bridges  at  Its  9th 
St.   plant. 

i'ric,  Va. — The  Council  on  .Nov.  0  passed  an  ordi 
nance  providing  for  the  construction  of  a  bridge  ou 
the  Buffalo  itoad  over  the  Phila.  &  Erie  R.  K.  tracks, 
to  cost  f45,(«X).  The  Pennsylvania  R.  K.  Co.  (W.  W. 
Brown.  Ch.  Engr.,  Philadelphia)  and  the  Erie  Motor 
Co.   will  each  pay  part  of  the  construction. 

H'(MkiHtf>un.  l>.  f'.- Col.  .lohn  Blddle,  Engr.  Comr. 
of  the  District,  In  his  annual  report  recommends  that 
the  K  St.  bridge  over  Rock  Creek  be  rebuilt  at  a  cost 
of  120,000.  lie  also  calls  attention  to  the  serious 
condition  of  the  Anacostla  bridge. 

Hallimore,  Mil. — Bids  are  wanted  Nov.  24  for  the 
<'oastrnctlon  of  a  steel  bridge  over  Patapsco  (north 
branch).  Estimated  cost  ?2,000.  W.  W.  Crosby,  Bal- 
timore Co.   Boads  Engr. 

Uoyd*.  Md. — The  County  Comrs.  Rockvllle.  Md.,  have 
decided  to  change  the  roadway  near  Neelsvllle,  so  as 
to  allow  a  bridge  to  be  built  over  Little  Seneca 
stream  on  the  road  leading  from  Clarksburg  to  Neels- 
riUe. 

franklin,  I'a. — Bids  are  wanteil  Dec.  9  for  furnlsb- 
Ing  material  and  constructing  the  superstructure  and 
soMtructnre  for  a  steel  bridge  over  the  Allegheny 
River  at  Scrubgrass.  J.  M.  Black.  Chmn.  of  Co.  Comrs. 

Vatllfman»  Ferry,  Va — The  citizens  of  Clarke 
County  are  stated  to  have  voted  Nov.  4  to  Issue  $40,- 
(100  bonds  tor  the  construction  of  a  steel  bridge 
across  Shenandoah  River  at  Castlemans  Ferry 
(BMiTTtlle,  C.  H.). 

Yttunaitotc*,  O.— The  citizens  are  stated  to  have 
voted  Nov.  4  to  levy  a  tax  for  the  construction  of  a 
bridge  over  Mill  Creek  at  the  w.  end  of  Mabonini; 
Ave.:  probable  cost  $140,000. 

(IrnrTtt,  O.^The  Ashtabula  Co.  Comrs.  arc  reported 
lo  have  been  here  consulting  with  Jas.  Ritchie,  Ch. 
Engr.  of  the  C.  P.  &  A.  Ry.,  In  r^ard  to  construct- 
ing a  wider  bridge  over  Cowles  Creek  on  E.  Main 
St.     iJeffcrson,  C.   H.). 

finrinnati,  O. — City  Engr.  Stanley  Is  stated  to  have 
lieen  directed  by  the  Bd.  of  Pub.  Service  to  prepare 
plana  for  a  steel  viaduct  at  Ida  St. 

A  press  report  states  that  Martin  Brodbeck.  Chmn. 
of  the  Comn.  on  Track  Elevation,  has  introduceil 
in  the  Bd.  of  Legislation  an  ordinance  to  abolish 
He  Harrison  Ave.  grade  crosslns.  Arrangements 
w«  re  once  made  to  build  a  viaduct  there  at  a  cost 
ol  >2a0.nOI>.  but  the  courts  enjoined  the  work.  The 
coat  will  now  be  paid  as  follows:  alt  per  cent,  by 
the  Baltimore  &  niilo  K.  R.  Co.  (3,  M.  Graham,  Ch. 
Engr.,  Baltimore,  Md.).  and  C,  H.  &  D.  R.  R.  Co. 
(C.  A.  Wilson.  Ch.  Engr..  Cincinnati);  25  per  cent. 
by  the  city  and  2.'i  i>er  cent,  by  the  Traction  Co, 
(J.  R.   Helxenecker.   Ch.      Engr,  Cinrinnatl). 
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.\<irpoiI,  /nd.— The  Chieago  &  Kastein  Illinois  U.K. 
Co.  is  stated  to  have  decided  to  erect  two  lO-ft. 
steel  bridges.     W.  S.  Dawley,  Ch.  Engr.,  Chicago. 

C/iiUicotftc.  /«.— The  Santa  Fe  R.  R-  Co.  Is  stated 
to  have  decided  to  erect  a  steel  bridge  across  the 
river  above  ChllUcothe.  Jas.  Dun,  Ch.  Engr.,  Chi- 
cago. 

Vhii.-ago,  ;».-  The  lowest  bids  opened  Nov.  5  by  the 
Drainage  Bd.  for  the  bascule  bridges  to  span  the 
Chicago  River  at  Loomis  and  18th  Sts.,  are  stated 
to  have  been  from  the  Lydou  &  Drews  Co.  for  tlie 
substructure  of  both  bridges,  $62,728  for  the  Loomis 
St.  and  $70,716.40  for  the  ISth  St.,  and  the  Jack 
sou  &  Corbett  Ck).,  for  the  superstructure  $121,620  for 
Loomis  St.   and  $115,870  for  18th  St. 

Uetmit.  Mivh. — The  citizens  on  Nov.  4  vottd  to 
issue  $600,000  bonds  for  the  construction  of  a  second 
bridge,  to  be  placed  at  the  upper  end  of  Belle  isle. 

I'oituinouth,  O.  City' Clk.  Frank  L.  Slkes  wiites 
lhat.lt  Is  proposed  to  construct  a  bridge  across  I' unk  s 
Gut.     Engr.  In  Charge,  H.   ('.  Bratt. 

Jonvsboro  Tenn. — Bids  are  wanted  for  construct- 
ing an  Iron  bridge  across  the  NoUchucky  and  Watau- 
ga Rivers.     Address  11.  J.  De  Pew. 

S*  Joseph,  Mo.— It  is  stated  that  bids  are  wanted 
Nov.  20  for  constructing  a  bridge  at  Ahlf.  Theo. 
Steiuacker,  Co.  Surveyor. 

Manhattan,  Ann.  — Kids  will  be  received  Nov.  22  by 
the  Bd.  of  Fancy  Creek  Township  for  constructuij; 
;{  arch  bridges  on  Walnut  Creek.  1  between  Jackson 
Township  and  2  between  Sherman  Township  nncl 
Fancy  Creek.     E.   B.  Senn,  Clk. 

C/ic/iolJ*  ll'a«/i. — Co.  .^ud.  A.  Schooley  writes  that 
new  bids  have  been  asked  until  Dec.  1  for  the  con- 
struction of  a  bridge  across  Cowlitz  River  at  May- 
fleld,   span   to   be   140  ft.    long. 

^•i<int■|/,  Neb. —  Bids  are  wanted  Nov.  24  (or  build- 
ing a  bridge  across  the  Lodgepole  Creek.  Jas.  Burns, 
Co.  Clk. 

I.os  Andcles,  Cut. — The  citizens  voted  Oct.  20  to 
issue  $100,000  bridge  bonds. 

PAVING  AND  ROADMAKINQ. 

Swansea,  Mass. — At  a  special  town  meeting  held 
recently  It  was  voted  to  appropriate  $6,000  to  con- 
struct the  proposed  road  from  Bark  St.  to  Somerset 
town  Itoe. 

Maiden,  t'OKH. — The  Lid.  ot  Pub.  Wks.  is  said  to  bJ 
in  favor  of  the  paving  of  Colony  St.  from  the^end  of 
the  asphalt  now  laid  to  Camp  St.  Estimated  cost 
$14,000  If  asphalt  is  used,  or  $10,000  If  macadam  is 
used. 

Neicport,  II.  I. — At  the  recent  election  bonds  to  the 
amount  of  $o0,000  were  voted  for  bituminous  mac 
adam  pavement  on  Broadway  and  Spring  St. 

Vrafton,   Pa. — See   "Sewerage  &   Sewage   Disposal." 

A'cm;  York,  A.  Y. — Bids  are  wanted  Nov.  18  tor 
■  regulating  and  repaving  with  asphalt  on  present 
pavement  relald  as  foundation,  numerous  streets  of 
the  Boro  of  Manhattan,  in  all  101,275  sq.  yds.  of  as- 
phalt pavement,  including  binder  course.  Bids  are 
also  wanted  for  paving  with  asphalt  block  in  certain 
streets,  in  all  8,365  sq.  yds,  of  asphalt  block:  also 
for  6,800  sq.  yds.  ot  granite  block  pavement  on  con- 
crete foundation  in  New  Elm  St.  Geo.  Livingston, 
Comr.  of  Pub.  Works. 

Bids  are  wanted  Nov.  20  tor  paving  with  granite 
block  2,830  sq.  yds.,  on  sand  foundation,  in  E.  168d 
St.,  also  for  1,320  sq.  yds.  of  granite  block  repaving; 
for  1,030  sq.  yds.  of  asphalt  block  pavement,  2,475  sq. 
yds.  ot  sheet  asphalt  pavement  with  binder  course, 
and  2,150  lin.  ft.  ot  curbstone  reset  In  E.  171st  St.;  for 
3,000  sq.  yds.  of  repaving  with  new  granite  block 
and  4,800  sq.  yds.  ot  granite  block  pavement  on  a 
concrete  foundation  in  K.  13Slh  St.;  for  7,205  sq.  yds. 
ot  macadam  pavement  on  telford  foundation  in  E. 
183d  St.;  for  gninitc  block  pavement  on  a  sand  foun- 
dation in  Tremont  Ave.,  tile  engineers*  estimate  in- 
<-ludlng  23,800  sq.  yds.  of  pavement,  5,000  lin.  ft. 
ot  new  curbstone,  4,600  ft.  old  curbstone  reset,  4,0UO 
sq.  ft.  of  new  bridge  stone,  5,800  sq.  ft.  of  old  bridge 
stone  relald,  33,000  sq.  ft.  ot  old  flagging  relald,  4,0U0 
sq.  ft.  new  llagging,  and  13  receiving  basins  to  be 
rebuilt.     Louis  I''.   HafCcn.    Pros.   Boro.  of  Bronx. 

Windsor,  A'.  1 .  .\.  N.  T.  I'ack.  (.'limn.  County  ltd. 
of  Superv.,  Binghamton,  has  received  from  State 
Engr.  Bond  plans  and  specitications  for  the  improve- 
ment of  the  following  roads  in  Broome  Co.:  Ulver 
road,  Windsor,  seclioii  1,  length,  1.868  miles,  total 
estimated  cost  $10,450,  the  county's  share  being  $S,- 
225;  River  road,  Windsor,  section  2,  length,  2.8,'i8 
miles,  the  total  eslimaiid  cost  $25,900,  the  county's 
share  being  $12,9.50. 

rtuiiui sue,  /*«.  -Local  press  rejiorts  state  that  the 
I'ittsburg,  Virginia  &  Charleston  R.  R.  proposes  to 
macadamize  a  road  33  ft.  wide  between  Duquesne  and 
Dravosburg. 

Easton,  Pa. — Sec  "Sewerage  and  Sdwage  Disposal." 

Hwarthmore,  Pa. — This  borough  has  voted  in  favor 
of  borrowing  $20,000  for  road  repairs. 

Pennington,  N.   J. — See    "Electric    Railways." 

Pittsburg,   Pa. — Bids    are    wanted    Nov.    2!)   for    the 

riurchase  of  $550,000  bonds,  to  be  used  (or  building, 
mproving  and  repairing  public  roads,  highways,  etc. 
W.   E.  Thompson,  Co.  Compt. 

Olenoldcn,  Pa. — See  "Bridges." 

aiaasport.  Pa. — See  "Sewerage  and  Sewage  Dis 
posal." 

Brooklyn,  N,  Y. — A  petition  has  been  presented  to 
the  borough  authorities  to  have  65th  St.  from  the  bay 
to  4th  Ave.  paved  with  asphalt.  The  total  estimated 
cost  is  placed  at  about  $50,000. 

Kyracuse,  N.  Y. — Bids  are  wanted  Nov.  17  for  fur- 
nishing material  and  paving  with  sheet  aspiialt  or 
vitrified  brick,  portions  of  Warren  and  Willow  Sts. 
Geo.  J.  Metz,  City  Clk. 
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Andrtir'.  hid      i'\t\y.rnn    tit     .Andrews    and     Dallas  Kent,  O. — The  lowest  bid  received  for  paving  Water 

Townshif  "d  to  have  petitioned  the  Connty  St.   0,208  aq.   ft.,   with   curbing,   catch   basins,    sewer 

Council,   .  ion.   for  an  appropriation  of  $16.-  Inlets,    etc..    was    from    Mr.    Davidson,    of    Akron,    at 

000  for  «   I  ''•"»  Wabash  River  at  Andrews.  »17.in7  for  Metropolitan  wire  cut  block. 


Des  Moines,  la, — Bids  will  be  received  Dec.  2  by 
the  Bd.  of  Pub.  Wks.  tor  curbing  with  I'ortland  cem 
cut  portions  of  4  streets  requiring  about  0,621  iiu.  ii 
of  curbing  ;  also  on  same  dale  (or  paving  with  1  coursr 
of  No.  1  vitrified  paving  brick  upon  a  6  In.  concrete 
foundation,  with  I'ortland  cement  top  filler,  portions 
ot  2  streets  requiring  about  4.851  sq.  .vds.  of  paving. 
J.  E.  Stout,  Chmn. 

Local  press  reports  state  that  It  is  proposed  to 
pave  either  witlj  brick  or  asphalt  portions  of  Uni- 
versity Ave.,  .35tb  SI.  and  Forest  Ave.,  in  all  about 
40,000  sq.  yds.  It  is  estluialeil  lliut  the  iMitire  con 
tract  will  be  not  less  than  $1.">0.IM)0,  if  paved  with 
asphalt,  and  about  $100,000  it  paved  with  brick. 

Toledo,  O. — Bids  arc  wanted  by  the  Com.  ou  Ways 
and  Means  of  the  Common  Council  until  I'>ec.  9  for 
the  purchase  of  $125,000  bonds  Issued  tor  the  purpo.se 
of  paying  the  cost  of  rei)airing  and  improving  existing 
streets  jinfi  other  public  higliwavs  of  the  city.  J.  II. 
Wylle,  City  And. 

.  i.y  i-.i.„f.  vi.  W.  Toriseni  writes  that  the  following 
bids  were  opened  Nov.  3  tor  repaving  (20,086  sq.  yds. i 
on  Front  St.  :  A,  Bodttte  &  Mc.Mahou.  Toledo.  $33.65K. 
vitrified  blocks  on  concrete:  .f23.170.34.  vitrified  blocks 
on  sand.  B,  C.  II.  Burchlnal.  Toledo.  $52,453.50.  as 
pbalt  blocks  on  concrete ;  $45,429.32,  asphalt  blocks 
on  sand.  C,  H.  G.  Jennison,  Toledo.  $69,029.64.  Me 
dlna  blocks  on  concrete;  $52.42'.i.  12  (awarded)  Medina 
blocks  on  sand.  l'"or  detail  liids  see  accompanying 
table. 

Items  and  Quantities.  A  B  C 

Vitrified   block  on   concrete $1.48       ....      $1.66 

.■\splialt  block  on   concrete 2.72     .$2.46       .... 

Medina    Block    on   concrete 3.40       ....        3.24 

Vitrilied  block  on  sand 1.U3  1.02 

Asphalt  block  on   sand 2.18       2.12       .... 

Medina   block   on    sand 2.72       ....        2.42 

(;radlng,   3,800  cu.   yds 18  .25  .15 

.Medina  curbing,  200  ft 58  .65  .61) 

Sewer   pipe,   300   ft.,   18-ln 1.00       1.25        1.60 

Sewer  pipe,   600  ft.   15-lu 92       1.00        1.50 

Sewer  pipe,   350  ft.   12-in 86  .80        1.40 

Bids  are  wanted  Dec.  8  tor  furnishing  material  and 
improving  portions  of  Wayne  St.  with  block  paving 
on  a  6-ln.  concrete  foundation,  including  grading, 
curbing,  drainage,  etc.     Chas.  H.  Nauts.  City  Clk. 

Springfield,  III. — The  Strtet  and  .Alley  Com.  o(  the 
City  Council  has  acted  favorably  upon  ordinances 
which  provide  tor  the  paving  ot  Cook,  Spring  and 
Edwards  Sts.  with  brick  on  a  concrete  foundation 
with  stone  curbing. 

PiptKlnne,  Minn. — The  City  Council  has  appointed 
a  committee,  consisting  of  Alderman  C.  W.  Gllmore 
and  G.  H.  Gurley,  to  Investigate  the  advisability  of 
purchasing  a  stone  crusher  for  city   use. 

Ovoisn.  Mich. — The  proposition  to  issue  $30,000 
I)avlng  bonds  is  reported  to  have  passed  at  the  recent 
election. 

Wapakoncta.  O. — The  Council  has  sold  $:iO.(iii,i 
highway    Improvement   bonds. 

Fl,  IXidiie,  la. — The  City  Council  is  reported  lo  have 
decided  to  pave  2^4  miles  of  streets  with  asphalt. 

Lafayette,  Ind. — The  West  Lafayette  Bd.  has 
adopted  speelflcations  for  improving  State  St.  with 
asphalt  to  Purdue  University. 

Ilelriderc,  III. — Press  reports  state  that  this  city 
proposes  to  purchase  a  stone  crusher  and  steam  road 
roller. 

I  iiicrnncs.  lud. — Co.  Aud.  J.  D.  Williams  writes 
that  Singer  &  Ridgway,  of  Sanborn  and  Carlisle,  have 
received  the  contract  tor  the  building  of  50  miles  of 
gravel   roads  in  Vlncennes  township,   tor  $81,500. 

Iionton,  O. — It  is  stated  that  bids  are  wanted  Dec. 
(■)  (or  $12,000  street  improvement  bonds. 

leuiia.  Ill, — The  City  Council  has  authorized  the 
paving  of  Cliambers  Ave.  with  asphalt,  at  an  estimated 

cost   of  .123.975. 

/,«  Crosse,  ll'i's. — The  Speiial  Street  Improv.  Com. 
lias  recomnifnded  to  tlie  Council  that  numerous  streets 
he  paved,  during  the  ensuing  year,  with  brick,  and 
macadam.     Jos.  lioschert.  Chmn.  ot  Com. 

ChieiK/u,  III. — Bids  are  wanted  .Nov.  22  tor  paving 
portions  ot  ,39th  St.  with  asphalt  on  a  concrete  foun- 
dation.     F.   W.    Blocki,   Comr. 

Liiuimiilr.  Kii. — The  lowist  bid  received  (or  paving 
Spring  St.  with  brick  was  from  L.  U.  Figg  at  $1.42 
per  .sq.   vd.;   total   estimated  cost  $12,000. 

The  Bd.  of  Pub.  Wks.  has  accepted  the  proposition 
from  I'ark  Asphalt  Co.  tor  the  resurfacing  ot  a 
portion  of  7th  St.  with  Logan  County  asphalt  at  92 
cts.    iicr    sq.   yd. 

Local  press  reports  state  that  bids  will  be  received 
Nov.  19  by  the  lid.  ot  I'ui).  Wks.  for  paving  with  as- 
phalt on  a  portion  ot  Peterson  .\ve. 

Memphis.  Tdin. — City  I-'.ngr.  J.  A.  Oniberg  is  said  to 
be  preparing  estimates  for  paving  work  which  the 
Illinois  Central  U.  R.  proposes  to  do  on  the  streets 
in  the  vicinity  of  its  shops. 

.-itrhison.  Kan. — City  Engr.  Fred.  Giddings  writes 
that  the  City  Council  has  adopted  a  resolution  de- 
claring it  necessary  to  grade,  pave  with  brick  and 
curb  with  cement  11th  St.  It  will  require  9,781  sq. 
yds.  o(  paving  and  6,550  Un.   ft.  of  curbing. 

llannilml.  Mo. — City  Engr.  Buettler  is  said  to  be 
preiarlng  plans  and  spedfiratnms  for  paving  North 
3d  St. 

SI.  I.nnis.  .Mo. — The  City  Council  on  Nov.  7  passed 
ordinances  providing  tor  the  reconstruction  of  Broad 
wav.  between  Chestnut  and  St.  Charles  Sts..  and  be 
tween   -Market  and  Chestnut  Sts.,  with  asphalt. 

Tiiskeijre,  Ala. — At  the  recent  election  Macon  Coun- 
ty voted  to  issue  $100,000  bonds  for  road  building 
purposes. 

OiikUind,  I'nl. — City  Engr.  Turner  has  submitted  to 
the  Council  estimates  of  the  cost  of  Improving  the 
boulevard  on  the  eastern  and  western  shores  of 
Lake  Merritt:  the  work  includes  99.140  cu.  yds.  of 
fill.  .'160.720  sq.  ft.  of  macadam,  21.402  Un.  ft.  granite 
curbing.  6.3..59S  sq.  ft.  gutter.  4.943  lin.  ft.  of  rock 
wall,  niul  74.7:i4  sq.  ft.  of  cement  walk;  total  esti- 
mated   cost   $185,000. 
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Ltiul.  «.  Dak. — Patrick  McDonald,  of  Duluth,  Minn., 
is  reported  to  have  received  the  contract  for  paving 
Main  and  Mill  Sts.  with  Galesburg  brick,  5-year  guar- 
antee,  for  $70,000. 

Seattle,  Wash. — According  to  local  press  reports  the 
City  Council,  at  Its  meeting  on  Nov,  3,  ordered  nearly 
?100,000  worth  of  additional   street  work. 

POWER   PLANTS,  GAS   AND    ELECTRICITY. 

llaiir.  Mass. —  S,  A.  Morse,  of  Barre,  Pres.  of  a  syn- 
dicate  which  is  planning  to  develop  Barre  Falls  and 
the  water  sheds  above  for  an  electric  plant,  writes 
that  there  are  1,000  H-P.  that  cau  be  developed  and 
connected  on  two  branches  of  Ware  Iliver.  Prob- 
iiblc  cost  $2(10,000.  C.  M.  Luddeu,  131  Milk  St.,  Bos- 
ton,  Engr.   in   charge. 

Vlintun.  Mass. — Town  Solicitor  Thos.  L.  Walsh  is 
stated  to  have  named  a  committee  of  7  business  and 
lirofessional  men  to  act  in  conjunction  with  the  Bd. 
I  (  Selectmen  in  making  a  .j  years'  contract  with  the 
Clinton  Gas  I^ight  Co.  to  install  incandescent  and 
ekclric  arc  ligiits  in  every  district  of  the  town. 

HnmkUin.  .V.  V. —  Bids  are  wanted  Nov.  20  for  fur- 
nishing all  labor  and  materials  necessary  to  complete 
the  central  power  plant  for  the  Brooklyn  Institute 
of  Arts  and  Sciences.  Wm.  K.  Wiileox,  Conir.  of 
Parks,    New   York    City. 

liusl  Oraiiijc.  A.  ./. — The  liatlielcl  Gas  Co..  of  Kast 
Grange,  has  been  incorporated,  with  a  capital  of 
$25,000,  10  manufacture  and  deal  in  acetylene  gas. 
incorporators:  B.  M.  Warner,  D.  W.  Wells  and 
ot  Iters. 

MatTus  llniih.  j'n. — Tlie  C«»uncil  is  stated  to  have 
fassefi  an  ordinance  gi-anting  the  Suliurban  <las 
Co.  permission  to  extend  its  mains  through  the  Bor- 
ough. 

.Vcir  York.  N.  Y. — Bids  will  be  received  Nov.  24  by 
.lohn  W.  Brannan,  Pres.  Bd.  of  Trus..  liellevue  and 
.\liied  IlMspifals,  foi-  furnishing  material  for  certain 
additions  and  alterations  to  electric  light  wiring  in 
Uellevne  Hospital. 

I'lira.  V.  J. — The  Cresset  i;iectric  Co..  of  Utica, 
has  been  incorporated;  capital,  $30,000.  Directors: 
W.  P.  Canipliell  and  J.  C.  Kichmeyer,  Utica,  and  A.  J. 
Potter,  .New   Hartford. 

Itiatiitil.  /'". — .Ma.vor  Yeager  has  signed  a  resolu 
tion  appropriating  $100  for  the  services  of  an  expert 
electrician  t*)  make  an  estimate  of  cost  for  the  erec- 
tion <;f  a  municipal  electric  liglit  plant. 

( aihiimfnlr,  I'a. — The  Carbondale  Light,  Heat  & 
Power  Co.  is  about  to  be  incorporated,  to  construct 
an  electric  light  plant.  C.  S.  Weston  and  K.  L.  Ful- 
ler.  (»f   Scranton.  are  among  the   Incorporators. 

J'al'-liDi/uc,  /,.  /.,  N.  Y. — T.  G.  Carlin,  of  Brooklyn. 
Pres.  Urookhaven  Gas  Co..  is  stated  to  have  petitioned 
llie  \'illage  'i'rus.  Uir  a  franchise  for  a  gas  plant. 

J'liilaili  Ipliia.  ['a. — Bids  are  wanted  Nov.  24  for 
furnishing  electric  arc  lights  for  the  year  1903.  Ad- 
dress Abrnham  L.    I-inglish. 

Staunton.  \'a. — K.  M.  Funkhonser.  Pres.  of  tlie 
Staunton  Gas  Co.,  writes  that  his  Co.  has  purchased 
the  Staunton  street  railway,  electric  light  {ind  gas 
plants;  it  is  proposed  to  improve  and  enlarge  the 
«as  plant  and  improve  tlie  electric  light  plant;  it  is 
desired  to  lease  or  sell  the  street  railway  property. 

W'iHianishnrfi,  \'a. — Tii*»  Council  is  stated  to  have 
apliointed  Prof.  Hugh  S.  Bird  to  investigate  the  ques- 
tion of  lighting  the  city  with  electricity.  William 
and  Mary  College  is  at  the  head  of  this  move,  and 
the  Council  wants  to  Join  with  them  and  light  the 
city  If  possible. 

Washington,  K.  V. — The  City  Council  Is  slated  to 
have  granted  Stephen  C.  Bragaw  a  franchise  for 
an  electric  heating  and  power  plant. 

Tifton.  Go. — The  Tifton  Ice  &  Power  Co.  has  been 
organized,  to  construct  an  electric  light  plant.  L.  1'. 
Thurman,  of  Tifton,  is  Secy. 

Findlay.  O. — City  Kngr.  John  \V.  S.  Uiegle  writes 
that  specifications  are  being  prepared,  and  a  5  or 
10-year  contract  will  soon  be  let  for  electric  lighting 
for  the  city. 

Indianapolis,  Ind.  -II  Is  reported  that  the  Indian- 
apolis Gas  Co.  will  erect  a  gas  plant  with  a  daily 
capacity   of  2,000,000  cu.  ft. 

Hector.  Minn. — Bids  will  be  received  Dec.  1  l)v  the 
Village  Council  for  $6,000  bonds  to  be  used  for"  con- 
structing a  gas  plant.  F.  E.  Ruesswig,  Village  Re- 
corder. 

Lake  Linden,  3/m;/i. — A  Council  i'om.  is  reported  to 
be  considering  the  installation  of  municipal  electric 
light  and  power  system. 

Lansinti.  Mit:h. —  .\n  ordjiiiince  is  reported  to  l>e 
before  Council  granting  Hugh  Lyons  and  .lohn  H. 
Chase  authority  to  constrtict  a  plant  for  the  produc- 
tion and  distribntion  of  heat,  power,  refrigerating 
and  ventilation. 

Manistee.  Mich.  Louis  Sands,  iiroprietor  of  tlw^ 
Maidstee  Gas  &  Fuel  Co.  and  the  Sands  Electric 
Lighting  Co..  which  has  the  contract  for  lighting  this 
city,  has  sold  all  his  Interests  to  a  new  company, 
the  Manistee  f;as  Sc  Electric  Co.,  of  which  Harry  C. 
T'len,  Jr..  of  fndianiipolls,  Ind..  Pres.  of  the  Amer- 
ican Ijight  &  Water  Co.,   is   the  president. 

North  Amherst.  O. — Bids  will  be  received  Dec.  2  bv 
F.  E.  Kaser,  City  Clk.,  for  installing  an  electric  light 
plant;  probable  cost,   $10,000, 

Akron,  O. — The  City  Comrs.  have  recommended  to 
Council  that  the  ISest  Light  Co.,  of  Canton,  be  given 
the  contract  to  establish  the  city's  municipal  vapor 
light  plant.     The  aggregate  cost  will  be  about  $7,500. 

Tell  City.  Ind. — There  Is  talk  of  constructing  a 
municipal  electric  light  plant  here. 

Medina.  O. — The  .Medina  Electric  I>Ighting,  Power 
&  Heating  Co.  of  Medina,  has  been  Incorporated  with 
a  capital  of  $.-.0,000. 

Jordan.  Minn.  —The  Jordan  Electric  Light  Co.  is 
reported    Inccprimrated.    to   construct   an   electric  light 

plBDt. 


Chicago,  III. — Bids  are  wanted  Nov.  22  for  furnish- 
ing the  city  with  5  arc  light  dynamos.  Edw.  B.  Elll- 
ciitt.  City  Electrician, 

Harrison,  O.  — See  "Water." 

Hot  Springs.  Ark. — Bids  arc  wanted  Dec.  t!  for  fur- 
nishing this  city  with  electric  lights.  H.  Williams, 
Secy.;  Sam.  Hamblin,   City  Engr. 

Little  Rock,  Ark. — Gscar  Davis  and  Arthur  Nelll 
are  stated  to  have  petitioned  the  City  Council  for 
a  franchise  for  a  heating  plant. 

Leirisbur(j.  7'c/ni.  -  -  The  citizens  are  reported  to  be 
urging  the  construction  of  an  electric  light  plant  to 
take  the  place  of  the  plant  destroyed  by  the  Hood. 

Xashrille.  'I'cnn.—  .\  press  rcjtort  states  that  engi- 
neers are  making  surveys  for  the  construction  of  a 
power  plant  at  the  Caney  Fork  Falls,  69  miles  from 
.Nashville,  for  the  Great  l''«ils  I'ower  Co..  of  Nash- 
ville, for  the  purpose  of  transmitting  electricity  to 
Nashville.  C.  H.  Fisk,  of  Detroit,  Mich.,  is  Gen. 
Mgr.  of  the  company.  It  is  stated  that  the  equip- 
ment and  machinery  for  the  plant  will  cost  about 
$1,000,000. 

Bay  City,  Tex. — See  "Water." 

St.  Lovis,  Mo. — The  Bd.  of  Pub.  Improv.  has  ap- 
proved tlie  plans  and  specifications  for  the  construc- 
tion of  uiunicipal  electric  lighting  plants  in  the  new 
city  hall,  to  cost  $33,000,  and  In  the  Insane  asylum,  to' 
cost  $13,000.  The  Mayor  has  also  signed  the  ordi- 
nance. 

Kansas  Villi,  Mo. — The  Gas  Com.  from  the  Lower 
House  has  approved  ordinances  for  the  locating  of 
:80  additional  street  gas  lamps,  42  more  electric  arc 
lights  and  6  gasoline  lamps,  it  was  also  decided  to 
give  each  ward  of  tlie  city  additional  street  lights  n()t 
to  exceed  in  cost  $100  a  montli  for  each  of  tlie  14 
wards. 

Lake  Village.  Ark. — The  Town  .Council  is  stated  to 
iiave  granted  'Phos.  Neely  and  Jas.  G.  Yerger  a  fran- 
chise for   an  electric   light  plant. 

Ilarrodsbtirg,   Ky. — See    "Water." 

Madisoncillc,  Ky. — It  is  reported  that  the  electric 
light  plant  owned  by  the  Bailey  Light  &  Water  Co. 
will  be  rebuilt.  The  citizens  are  reported  to  have 
voted  Nov,  4  against  municipal  ownership  of  electric 
lights. 

Davenport,  A'.  />.— -It  is  reptrrted  tliat  .\lex.  Ander- 
son and  Lars  Tlegen  contemplate  installing  an  elec- 
tric light  plant. 

Preacott,  Ariz. — An  ordinance  has  been  passed  by 
Council  granting  to  F.  L.  Wright  a  franchise  to  con- 
struct a  gas  plant. 

(loldcndale,  Mash. —  It  is  rejiorted  that  J.  T.  Moffett 
has  secured  a  franchise  for  lighting  the  city.  The 
plant  will  be  situated  on  the  Little  Klickitat  River, 

Sidney,  Neb. — The  Vnion  I'aciilc  it.  R.  Co.  is  said 
to  contemplate  the  installation  of  a  plant  for  light- 
ing Its  shops  and  depot  grounds,  J.  B,  Berry,  Ch. 
Mgr.,  Omaha. 

Folsom  (  ity,  Cal. — Bids  will  be  received  Nov.  22 
by  the  State  Bd.  of  Prison  Dir.,  at  Represa  (R.  M. 
Fitzgerald,  Pres.)  for  furnishing  the  state  prison,  at 
Folsom  City,  with  an  electric  light  plant. 

Oilroy,  Cal. — City  Clk.  C.  N.  Hoover  writes  that  on 
Get.  27  it  was  voted  to  Issue  $15,000  bonds  to  pur- 
chase the  gas  plant.  It  is  reported  that  an  electric 
light  and  power  plant  will    be  added. 

San  Francisco,  Ca/. --The  I'yramid  Power  Co.,  of 
han  Francisco,  has  been  Incorporated  by  G,  M,  Suth- 
erland. A.  1.  Kettle  and  others,  with  a  capital  of 
$5,000,000. 

Hfipid  City.  Man. — The  Rai)id  City  Power,  Light:  & 
Woolen  Mfg.  Co,  Is  reported  to  have  been  formed, 
with  a  capital  of  $25,000,  to  acquire  water  power  on 
the  Little  Saskatchewan  River,  to  build  dams  and 
transmit  power  for  electrical  purposes. 

-Manila,  I'.  I. — See  "Electric  Railways." 
ELECTRIC  RAILWAYS. 

Norton,  Mass. — The  Selectmen  are  stated  to  have 
granted  a  franchise  to  the  Norton  &  Taunton  St.  Ry. 
Co.     R.  W.  Hewlns,  Snpt.,  Norton. 

.'iniherst,  .Mass. — The  State  U.  R.  (.'nmrs.  are  stated 
to  have  granted  the  Amherst  &  Sunderland  St.  Ry. 
Co.  permission  to  construct  and  maintain  its  road  In 
part  over  private  land;  also  permission  to  extend  Its 
line  into  Pelhani.  L.  N.  Wheelock,  Ch.  Engr.,  Am- 
herst. 

Standi«h,  Me. — The  Selectmen  are  stated  to  have 
granted  the  Saco  Valley  Electric  Ry.  Co.  a  franchise 
to  construct  a  line  on  the  road  leading  from  Bonny 
Eagle  to  West  Buxton.  R.  W.  LIbby,  Ch.  Engr., 
Saco. 

York  Beach.  Me. — Wm.  D.  Smith,  of  Bangor,  is 
stated  to  have  secured  the  contract  to  build  an  elec- 
tric railroad  from  York  Beach  to  Dover,  N.  H. 

Plymouth,  Conn. — The  Bristol  &  I'lainvllle  Tram 
way  Co.  Is  stated  to  have  decided  to  extend  Its  lin.' 
to  Plymoutii,  a  distance  of  about  4  miles.  G.  1'^. 
Cocklngs,  Mgr.,    Bristol,  Conn. 

Osirei/o,  .V.  )'. — Wm.  P.  Gannon,  of  Syracuse.  Pres. 
Syracuse  Rapid  Transit  Co.,  is  stated  to  have  pe- 
titioned the  Highway  Comrs.  for  permission  to  con- 
struct a  railway  from  the  southerly  Hue  of  the 
Town  of  Oswego  to  the  city  line  along  West  River 
Road. 

Fnirport .  N..Y. — The  Village  Trus.  are  stated  to 
have  grajited  the  Monroe  County  Electric  Belt  Llue 
Co.  a  franchise  through  the  village.  C.  A.  Lux,  of 
Clyde,    is  the  chief  promoter. 

I'leasanlrille.  N.  J. — The  .\tlautic  City  &  Suburban 
Traction  Co.  is  stated  to  have  petitioned  the  Coun- 
cil for  a  franchise  through  Pleasantvllle  and  along 
the  shore  road. 

I'l  iininiilon.  N.  ,/. — The  Council  Is  stated  to  have 
granted  the  Trenton  St.  Ry.  Co.  a  franchise  to  extend 
Its  line  through  Pennington  to  Hopewell.  The  com- 
pany has  agreed  to  macadamize  the  main  street,  H, 
C.  Moore,  Mgr.,  Trenton. 


Glassport,  I'a. — It  Is  stated  that  the  Pittsburg  Rys. 
Co.  will  soon  commence  extending  Its  line  to  the 
borough   limits.     F.   Uhlenhaut,  Ch.  Engr.,   Pittsburg. 

York,  Pa. — The  York  St.  Ry.  Co.  is  about  t(»  exteud 
its  tracks  on  E.  College  Ave.  to  connect  with  Albe- 
marle St.,  making  belt  line  s.  e.  section;  about  I'/j 
miles  new  construction      J.   F.   Dusman,  Mgr.,   York. 

NcK  York,  N.  Y. — The  Rapid  Transit  Subway  Const. 
Co.,  21  Park  Row,  has  awarded  subcontracts  for 
sections  1  and  3  of  the  Brooklyn  extension  of  the 
subway  system;  sect.  1,  which  extends  down  Broad- 
way from  Ann  to  Bridge  Sts.,  to  the  Degnon-.McLean 
Contracting  C'o.,  21  Park  Row,  and  scjt.  3,  which  Is 
in  Brooklyn,  from  near  Clinton  St,  along  Joralenmn 
St.,  Fulton  St.  and  Flatbush  Ave.  to  Atlantic  Ave.,  to 
Cranford  &  McNamcc,  21.'5  Montague  St.,  Brooklyn. 

/.owe,  N.  Y. — (,"has.  .\.  Sweet,  of  Syracuse,  Is  stated 
to  have  completed  surveys  for  a  trolley  line  to  be 
constructed  from  Rome  to  Sylvan  Beach,  a  distance 
of  about  14  miles, 

lUon.  .V.  )  .  The  \:iU:i  &  M.ihawk  Valley  Ry.  Co.  Is 
stated  to  have  petitioned  for  a  franchise  to  construct 
a  line  on  Main  St.  to  the  east  line  of  the  village. 
C.   H.   Clark,  Ch.   Engr..  I'tli-a. 

Rochester,  A.  V. — A  jiress  riDort  states  that  the 
llnai  survey  for  the  Rochester,  Syracuse  &  Easli-rn 
Ry,  has  been  completed  between  Rochester  and  Clyde, 
and  that  the  final  survey  from  (,'Iyde  to  Newark  will 
be  completed  within  a  few  days.  The  renialidng 
survey  to  Syracuse  will  be  made  in  the  sprltig. 

Oiieonta.  N.  Y. — The  O:ieonta.  Coopcrstown  &  Kich- 
lleld  Springs  Ry.  Co,  is  stated  to  have  filcil  with  the 
Secy,  of  State  a  certifi<-ate  showing  that  il  proposes 
to  extend  its  route  from  Oneonta  to  Laurans,  Ml. 
Vision  and  Cooperstown;  also  to  Uak  Creek  and 
Mohawk.      W.    D.    Mctinesten,    Oueonta. 

South  .iniboy,  N.  ./.-The  Raritan  Tracthm  Co.  is 
stated  to  have  petitioned  the  Boro  Council  for  a  fran- 
chise through  South  Aniboy,  from  the  tcrmlnns  of  the 
bridge   now  building  across   the  Raritan  River. 

lilkton.  J/(/. — The  Klkton  &  Cliesapeake  City  Elec- 
tric Ry.  Co.  is  reported  to  have  changed  hands,  M.  i'. 
O'Brien  and  Ambrose  HIgglns  selling  their  interest 
to  G.  W.  Buinbaker,  W.  W.  Hess  and  G.  E,  Schleg- 
elnialch,  all  of  Philadelphia,  Pa.  The  company  has 
reorganized,  with  Mr.  Buinbaker  as  Pres.  and  Rick- 
etts  Nelson,  of  Elkton,  Secy.  The  new  owners  will 
commence  at  once  the  building  of  their  line  from 
Klkton  .to  Stanton,  at  which  point  they  will  connect 
with  the   line   to  Wilmington,    Del, 

Newark,  Del. — The  Council  is  stated  to  have  granted 
a  franchise  to  the  Delaware  &  Suburban  Ry.  Co. 

Salamanca,  N.  Y. — Tlie  Berney  Traction  Company, 
of  Salamanca,  has  been  incorporated,  to  operate  an 
electric  road  4'/i  miles  in  length  In  Cattaraugus 
County;  capital.  $50,000.  Directors:  S.  A.  Holhrook, 
of  Bradford,   Pa.,  and  W.   K.   Harrison,  of  Salamanca. 

Tonawanda,  N.  Y. — The  International  Traction  Co. 
is  reported  to  liave  under  consideration  extensive  im- 
provements to  Its  local  system.  .Vmong  them  is  the 
construction  of  a  belt  line  by  extending  tile  Kenmore 
and  Gratwick  branch  t"  tile  Falls  line,  and  by  build- 
ing a  connection  between  the  same  lines  just  south  of 
Kenmore   I'ark. 

Allegheny,  I'a. — A  building  iicrmlt  is  stated  to  liave 
been  issued  to  the  Pittsburg  Rys.  Co.  for  a  power 
liouse  on  Bruuots  island,  wliicii  is  in  the  9th  Ward  of 
Allegheny  :  the  structure  is  to  cost  $100,000.  F.  Uhlen- 
haut, Ch.  Engr.,   Pittsburg. 

Washington,  D.  C. — A  press  report  states  that  plans 
have  been  completed  b,v  H.  .1.  Bingham,  of  Akron,  O.. 
for  a  power  liouse  to  be  built  at  \VashIngton  for  the 
Washington.  Baltimore  &  .Annapolis  Rv.  Co.  ;  the 
building  will  be  of  brick,  and  will  cost  about  $.{00,000. 

Staunton,  Va. — See  "Power  Plants,  Gas  and  Eiec 
triclty." 

.lacksonville,  Fla. — The  Jacksonville  Traction  Co.  is 
reported  incorporated,  to  build,  equip  and  operate  a 
street  railway;  capital  $400,000,  Incorporators:  At 
thur  F,   Perry,  G,    W.   Shook -and  J.    F.  Campbell. 

Sandusky,  O. — The  Sandusky  Southwestern  Ry.  Co.. 
of  Wanakoneta,  has  been  inccrporated.  with  a  capital 
of  $1,0(X),000,  to  construct  and  operate  au  electric 
line  from  Sandusky  to  Wapakoneta,  through  An- 
glaise,  Allen,  I^ogan,  Hardin,  Wyandot,  Seneca,  San- 
dusky and  Erie  Counties,  Incorporators;  Fred  i'. 
Olson,    Sam.   P.    I>onglas   and    othei's. 

Napoleon,  O. — The  .Vaptdenn  &  Bowling  trreen  I-^Ipc 
trie  Ry.  Co.  is  stated  to  have  decided  to  exteud  its 
lines  to  Lakeside  and  Marblebead. 

Degraf,  0. — The  Comrs.  i;f  Logan  Co.  at  Hellefon 
taine,  are  stated  to  have  granted  the  Dayton  A: 
Kenton  Ry.  Co.  a  franchise  to  construct  a  tine  from 
Degraf  to  Lewlstown.-  R.  E.  Kline,  Ch.  Engr.,  Day- 
ton. 

,l/c(/ina,  O. — Tlie  Council  is  stiit-d  ti  have  granted  a 
franchise  to  the  Cleveland,  Elyria  &  Western  Elec- 
tric Ey.  Co.     F.  T,  Ponieroy,  Mgr,,  Cleveland, 

Andrews,  Ind. — The  Council  is  stated  to  have  grant 
ed  a  franchise  to  the  Ft.  Wayne  &  Southwestern  Ry. 
Co.     S.  L.  Nelson,  Mgr.,  Ft.  Wayne. 

Aurora.  Ind. — V,.  W.  Swaithout  and  ('.  W.  .Mc.Mul- 
leu,  of  Aurora,  are  stated  to  have  petitioned  the 
Council  for  a  franchise.  They  propose  constructing  a 
line  from  Aurora  to  Rising  Sun,  with  a  branch  to 
Dlllsboro. 

Lansinn.  Mich. — The  Michigan  Central  Traction  Co. 
is  reported  incorporated,  with  a  capital  of  $200,000, 
to  build  an  electric  line  between  Lansing  and  Battle 
Creek. 

nakpiirk.  III.  The  iiak})ark  &  .\orthern  i!y.  Co.  Is 
reported  formed,  with  a  capital  of  $20,000,  to  con- 
struct an  electric  railway  from  Oakpark  to  Evans- 
ton.  D,  L.  Morrill  and  J.  S.  Murray  are  among  the 
Incorporators. 

Warren,  O. — The  Western  Reserve  Traction  Co.,  of 
Cleveland,  has  been  incorporated,  with  a  capital  of 
.SlO.ooo.  to  build  an  electric  railway  from  Warren  to 
Kenllworth. 
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nrU*lmr,j.  U.  Id-— The  Wellsbure.  Steubenvllle  & 
N.w  «'uiiib.Tl»nd  R.  R.»Co.  has  petlMoncd  the  Count.v 
.ourt  for  »  franchise  for  an  eleotrio  railway  from 
n>U«bars  up  the  river  to  a  poJnt  opposite  hteuben- 
TiUe.  t^^oe  to  tbe  Hancock  County  line  near  Holli- 
daj'a  OoT».    Henry  M.  Camp,  Pr«s. 

Jfarioa  /■./— John  P.  McGrath.  of  Hartford  City, 
and  »"  J  Houck,  of  Marion,  are  stated  to  have  se- 
.•ofwl  a  franchise  for  an  electric  railway  to  be  con 
otnirted  In  Urant  County. 

Ihilmlk  tlimm. — The  Co.  l^omrs.  are  state<I  to  have 
cranled  the  XH«««he  Cencral  Klectrlc  Co  a  franchise 
F..r  an  el«iric -railway  In  St.  U.uis  .  ..unty.  It  «"'> 
be  cwnstrocted  tUmiish  the  towns  .if  .Mesaba.  lti«ab  K. 
jllaaabe  Mountain.  Kayal.  Xiclitils.  Clinlon  and  hlunlx. 

iMmUritlr  Kk  — The  Brownsbiiro  Ky.  Co.  has  been 
iMWraorated.  With  a  capital  of  »25,000,  to  coiistruct 
a>  elSrtrIc  railway  along  the  Browusboro  road  from 
the  dty  limits  to  ihe  limits  of  Jefferson  County.  The 
articles  also  permit  extensions  into  OiaUam.  Henry. 
Spencer.  Xelaon  and  Bullitt  Counties.  Incorpora- 
lon:  Emery  D.  Fraaer.  of  New  iork,  N.  \.:  A.  G. 
Tvralineed;  of  CinclnnaU,  O..  and  Clayton  B.  Blakey, 
of  LoDlsTUle. 

Son**  Urll.»(.r.  /«.!.  r.  r.  -  The  Dlrs.  of  the  Indian 
Territory  Traction  Co.  arc  stated  to  have  awarded 
the  contract  for  road  work  on  the  street  niilway  line 
from  South  McAlester  to  Ualicyvllle  to  liouaki  (.. 
Grant,  of  KarllMiiilt.  Minn.  The  sysloin  equipped 
with  electric  cars  will  cost  ?4o0,tl00. 

oktakomo  lilii.  Oklii.  7Vr.— The  Oklahoma  Traction 
Co  U  suted  to  have  decided  to  construct  an  elin-irlc 
line  from  this  ciiv  to  Guthrie,  a  distance  of  i5  miles. 
within  the  next  S  months.  The  preliminary  suney  Is 
now  being  made. 

UalUu  rrj-.—  The  MelroiKilltan  St.  Uy.  Co.  Is  i-e- 
Dorted  formed,  with  a  capital  of  J4,500,0tH).  by  c.  1;.. 
Tripp  A.  K.  Boiita.  Henry  C.  Coke  and  others,  to 
conatrtict  and  maintain  electric  lines  in  Texas. 

Topeka.  Aom.— The  City  Council  has  granted  a  I'd 
year  franchise  to  the  Topeka  &  Vlnewood  Ry.  Co. 
to  build  a  single  or  double  track  on  5th  St.  from  the 
east  Bide  of  Qolncy   to  the  Santa  Fe  depot. 

1  rKifton  liUihn.^lt  Is  stated  that  C.  S.  Merrick  Is 
about  to  petition  the  City  Council  for  a  franchise. 

/jacolii,  .Ve6.— J.  K.  Uiley.  of  Omaha,  has  petilloneil 
the  City  Council  for  a  franchise  to  construct  an  elec- 
tric railway  between  Omaha  and  Lincoln. 

Portland.  Ore. — The  Council  has  granted  franchises 
to  the  Portland  Kv.  Co.  on  Ford  St.  and  to  the  Ore- 
gon Water.  l'o«er  &  Ky.  Co.  In.  the  mill  district  In 
l^t  Portland. 

Berkeley,  Col. —  it  Is  stated  that  bids  are  wanted 
Dec.  1  for  an  electric  street  railway  franchise,  as  ap- 
plied for  by  the  Oakland  Transit  Consolidated  Co. 
tnias.  E.  Thomas,  Town  Cik. 

Oakland,  Cal. — It  la  stated  that  bids  are  wante<l 
l>ee  I  for  a  double  track  street  railway  franchise. 
appiie<l  for  by  th-"  Oaklaiid  Transit  Consolldate<i  Co. 
It.  W.  Church.  City  Clk. 

il<i«i7a  /'.  /. — Competitive  bids  « 111  1k>  received 
Mar  i  I'.XK!,  by  the  Municipal  Bd.  of  .Manila  to  de- 
termine the  grantee  of  a  strei't  railway  franchise 
united  with  a  franchise  to  furnish  light  and  power  in 
the  City  of  Idauila.  The  street  railway  route  is 
;t5  miles  loug.  The  duration  of  the  franchise  is  not 
to  exi-eed  50  years.  A  deposit  of  *75,OUtl  to  accom- 
pany each  bid,  as  security  for  performance.  Col. 
Clarence  U.  Kdwards,  U.  S.  Army.  Ch.  of  Bureau  of 
lusular  .Affairs,  War  bept.,  Washington,  D.  C. 

RAILROADS. 

IlKlJahi.  V.  Y.  .\ssi.  Kngr.  .Meddains.  of  liic  Lake 
Krie  ti  l>etrolt  U.  K.  has  started  a  survey  for  the 
proposed  new  line  from  St.  Thomas  to  Buffalo  for 
Ihe  u«e  of  the  Perc  Marquette  It.   R. 

rliuK  fitu,  1  «. — The  Ulrs.  of  the  Blackstone  & 
Chaae  City  B.  R.  Co.  at  a  meeting  here  In  the  early 
i«art  of  thia  month  are  stated  to  have  elwted  Capt. 
T.  M.  McKcniion  Ch.  Kngr.  and  instructed  hlui  to 
employ  asslatanta  and  survey  and  locate  proposed 
tine. 

niritliantlivru.  Va. — Ingles  It  HImpaon.  of  lladford. 
are  stated  to  have  secured  the  contract  for  the  loca- 
tion and  ci.nsiructl.in  of  a  line  from  Clirlstlansburg 
I>cpot  to  Blacksburg  for  the  Virginia  Anthracite 
C'oai  Ic  Ky.  Co. 

Kryrr.  W.  I  «.  .\  pre»»  report  states  that  the  con- 
tract for  Improvements  to  be  made  by  the  Bal- 
timore &  Ohio  R.  K.  Co.  at  Kcyser.  W.  Va., 
Va.,  for  |104.tX>!».  The  Improvements  will  include  a 
::3 Ktall  roundhouse  to  contain  an  80-foot  turntable ; 
a  brick  storehouse  for  oils.  1  story  high.  30x150  ft.;  a 
trainmen's  building  of  frame  construction,  'I  stories 
bigh:  carpenter  shop  of  frame,  30x50  ft.  and  a  ma- 
chine shop,  ItKjxHO  ft.  The  ash  pits  will  be  equipped 
with  electric  ninways  and  hoist.  The  coaling  sta- 
tion will  have  a  trestle  450  ft.  long  and  :m  ft.  high. 
There  will  be  3  pockets,  with  a  capacity  of  100  tons 
eaeb.  and  a  sanOliouse.  ^i20  ft.,  will  lie  built. 

Plana  will  shortly  be  prepared  tor  similar  Improve- 
ments at  <;ienwood.  Pa.;  Palnesvllle,  O..  and  Hollo 
way.  O.    J.  M.  Graham,  Ch.  Engr.,  Baltimore,  Md. 

I'hirauo  III — The  Council  has  passed  an  ordinance 
(ranting  permission  to  the  Chicago  Northern  Ry.  Co. 
to  constmct  a  line  In  the  29tb  Ward,  steam  to  be 
tiie  motive  power. 

Bl  Dorado.  K'in.  -Co.  Clk.  H.  A.'  J.  Copplns  writes 
that  on  Oct  14  the  pro|)0»ltlou  to  Issue  $tS2,.')00  bonds, 
lo  aid  In  the  ooustrtxtlon  of  Topolobumpo  It.  R., 
carried  In  two  townships. 

Kaiuo*  I'ltn  Wo — Chas.  E.  Olbbs,  of  Kansas  t,1ty, 
la   reported    '  1   In   the  constmotfon   of  a   rail- 

road from   I  >■  to  New  Orleans.  La.,  passing 

(bmngli    K|.  ^'o.:    Yeilvlllc   and    Little   Uwk. 

.\rk.;  NatclH'Z,   .Mi--'  .  and   Baton   Koiige.   La. 

Anoxriilc.  7'.ini.  -  J.  .1  Condon,  of  Knoxvllle.  has 
Ihe  contract  to  build  12  miles  of  branch  line  of  the 
Teon.  Central  B.  B.  Into  Fentress  County,  Tcnn. 
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Marnhall.  Tc*.— The  Tex.  Southern  Ry.  Co.  has  been 
granted  authority  by  the  R.  B.  Comn.  to  registei 
S4i>7.000  first  mortgage  bonds  in  the  office  or  tue 
Secy,  of  State  on  72  miles  of  completed  liiic  from 
Marshall  to  Wlnnsboro.  Extension  terminals  have 
iH'ou  secured  in  Marshall  by  said  Co  .  and  work  will 
shortly  begin  on  the  extension  south  in  the  dlrec 
lion  of  Beaumont  and  Sabine  Pass,  about  225  miles. 
L.   E.   Walker.   I'res.,   .Marshall. 

F/..W«.iH/.  I/O.  The  St.  Louis  County  Connecting 
Rv.  Co  .  of  St.  Louis,  has  been  incorporated  to  coii- 
slVuct,  maintain  and  operate  a  standard  gauge  i^l 
road  from  Florlsant  to  Manehesteri  capital  ?loO,(K)0. 
Length  of  proposed  Hue  is  15  miles,  tnoorporators. 
•Jas.  i>.  Houseman,  John  B.  C.  Lucas  and  others. 

I/B»A«);<.-.  ;».;.  V.T.  Tlie  .Muskogee  Soutl.cin  R.  U 
Co.  is  stated  to  luivc  comnionced  survc.viiig  for  a 
line  to  be  constructed  frem  Muskogee  to  l<t.  snutn, 
Ark. 

Dallas.  Tex.  — A  press  report  states  that  C"-^-  Wal- 
ler, of  Houston,  Pros,  of  the  Velasco.  Brazos  &  North- 
ern, which  recently  acquired  the  Dallas  &  New  Mex- 
ico, will  soou  begin  construction  work  on  both  oi 
these  roads.  He  is  rcp->rtcd  to  have  an  office  in  the 
Jeuiile  Bldg.,   Dallas. 

Ccnfroi  at,,.  («(«.- Jas.  Wilson  of  pes  Moines.  la., 
is  reported  to  have  been  appointed  Ch  Eugr.  of  tht 
Harrow  gauge  railroad  to  be  constructed  from  CeutraJ 
t;ity  to  Yankee  ami  Alice.  The  survey  will  probably 
be  completed  this  month.  Probable  cost  of  the  road 
will    be   $2,-.l).0IK). 

()iinilt(.  C«/.— The  I!\ilte  &  Phiinas  It.  K.  Co  has 
been  Incorporated,  with  a  capital  of  $1,000,000.  1  rin- 
dpal  place  of  business.  Orovillc.  Directors;  H.  XL 
Yard,    E.    H.    Benjamin,   A.   Ekinan  and  others. 

^•M»  /V.iHciMo.  («/.— Bids  are  wanted  pec.  lo  for 
.■xcavatlng  200,000  cu.  yds.  of  material  and  coustruct- 
hig  the  roadbed  for  the  tirst  sccllon  of  4  rat  es  of  the 
Itlchmond  Holt  Ity.  W  m.  S.  Tevis.  Pres..  Room  104, 
Crocktr  Bldg. 

PUBLIC  BUILDINGS. 

HoKlon.  .1/iiss.— Arcliitecls  Kendall.  Taylor  &  Ste 
vens  93  Federal  St.,  write  that  the  contract  for  erect 
lug  3  bnildiugs  for  the  lusane  Hospital  has  been 
awarded  to  Ernest  T.  Wilson,  of  Natlck,  Mass.,  for 
?2H.1!»5. 

Hnml.liiii.  \.  l.  — IMds  ii  ■;■  waiilid  .Ni^v.  l'.>  for  fur- 
nishing labor  and  material  required  tor  general  re- 
pairs and  alterations  lo  inlcrior  of  1*"™  ','/.. ''J ""'i" 
of  Brooklyn;  iiinoum  of  secunly  required  $10,000.  J. 
i'ldw.    Swiinstl-oni,    lioro    I'res.  ,,  , 

The  Bd  of  Estimate  is  staled  to  have  allowed 
I'rcsldeiit  Swaiistroin  $4.S,000  tor  the  construction  ot 
3  public  comfort  stations,  two  near  the  Borouga 
Hall  in  Brooklyn  and  one  in  the  Eastern  Distnel. 

Wnnhivfllo,,.  It.  C.— l';ili:tt  Woods.  Supt.  of  ('aijitul 
Bldg.  and  Grounds,  in  his  annual  report  just  sub- 
mitted to  the  Secy,  of  the  Interior,  reconmiends  an 
extension  of  the  east  front  of  the  Capitol  Kklg.  al  a 
■  cost  of  .112. 500,01)0.  the  finishing  and  I't'il''''"''"' ''.'",„'; , 
tlie  interior  of  the  rotunda  at  a  cost  from  ^fOOjOUJ 
lo  $-.'75,0()U,  and  the  erection  of  an  annex  or  office 
building  for  tiie  use  of  the  "i^-mbCTS  ot  the  Hovise 
of    Itepresentatives,    at   a   cost    of  about   $4,.!00,OOD. 

nmi,l;lun.  -V.  V.— Bids  will  be  received  ->'"V.  2.",  (ex 
tension  of  date)  by  Homer  Folks  Corar.  of  I  ub  Cliai 
iiies  for  the  following  work  at  the  Kings  Co.  Bldgs.. 
for  er,"ctiug  a  coal  storage  building,  tor  installing  a 
lieating  and  power  plant,  au  electric  light  plant 
«nd  tot-  erecting  a  bui.ding  for  a  lieatmg,  lighting  and 

"TiUis  ^wtre' opened  Nov.  12  by  ISoio.  Pres.  .1.  Kdw. 
Swai'strom  for  the  erection  of  an  interior  public  bath 
building  on  Pitkin  Ave.,  near  Watkins  St..  Bom.  ot 
"rooklyn,  as  follows  ;  Fuller  &  O-Connor.  ,f-i  Coin  t 
St.  lfrS).3()0;  W.  &  T.  Lamb.  *.HOSl.S;  Tlios  G.  Carlm, 
<,sr,  out) ;  Thos.  Dwyer,  *s«!.20ii ;  Daniel  J.  Ryan,  .fSb,- 
lioo':  P.  J.  Carlln  &  Co.,  ¥N<J.33I). 

VsifOiA,  A'.  J.— The  City  Hall  Comn.  is  stated  to 
have  awaidfd  the  contract  for  the  elevators  tor  the 
new  city  hall  to  tlie  Otis  Elevator  Co..  ot  New  York, 
N  Y.  ;  the  contract  calls  for  the  •Plunger  type.  'Ihere 
are  to  be  .'i  passenger  elevators  and  1  ash  lltt :  tue 
contract  price   is   reported   to  b,-  .S!23..jOU. 

ticranton,  I'a.^A  swimming  pool,  with  up-to-date 
eouinment  is  to  be  erected  by  the  city  in  .Nay  Aug 
Pari!.     Cost,  $20,000. 

Uiddletotcn.  Dei. —Bids  will  be  received  by  the 
Light  and  Water  Comrs.  tor  tiirnishlng  and  deliver- 
ing 40  000  good.  hard,  red  brick.s,  for  building  pur- 
poses.    Address  John  W.  Joils,  Secy. 

Blnahamton,  N.  Y. — Local  press  reports  state  that 
!t  architects  have  been  requested  to  submit  plans  by 
Jan  15  for  the  Carnegie  Library,  to  cost  not  more 
than  $60,000.      Israel  T.  Deyo,  Secy.  Library  Comn. 

Hew  York,  N.  Y. — The  lowest  bid  (opened  Nov.  G) 
for  construction  of  a  dormitory  in  the  medical  college 
building  on  Bellevue  Hospital  grounds,  at  20th  St.  and 
1st  Ave  was  that  of  Williams  &  Gerstle,  1st  Ave.  and 
44th  St.',  for  $48,!)!)0. 

Hault  Ktc.  Marin,  Mich. —  It  is  stated  that  plans  arc 
being  prepared  for  the  erection  of  a  Carnegie  Li- 
brary. 

Ihtroit,  Mich. — The  citizens  on  Nov.  4  voted  to  is 
sue  $500,000  bonds  to  purchase  sites  for  a  central 
and  5  branch  libraries,  Andrew  Carnegie  liavliig 
promised  to  appropriate  $750,000  for  the  erection  of 
the  buildings. 

UieMaan  City,  IniL—Ihe  Franciscan  Sisters  are 
reported  to  have  purchased  a  site  for  the  erection  of 
a  hospital,  at  a  cost  of  $50,000. 

.inilcraon.  In<l.—A.  Lawrence  Valk.  100  Bway..  New 
York  N  y.,  Is  reported  to  have  completed  plans  for 
a  $.35,000  church,  to  be  erected  by  the  First  Presby- 
terian  Society. 

Ilernrah  /a.  -The  citizens  of  Winneshiek  County 
are  stated  to  have  voted  Nov.  4  to  issue  bonds  to 
ere<rt  a  court  house;  iirobalile  cost  $75,000. 

MniilhHIo.  //I.— Co.  Clk.  U.  F.  K»K''u  wiitea  that 
ou  Nov  4  It  was  voted  to  Issue  $100,000  bonds  for 
constructing  a  court  house  and  repairing  Jail. 
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Stevenx  Fnint.  Wis. — Bids  are  wanted  Dec.  1  for  Hie 
erection  and  completion  of  a  Carnegie  Library  at 
Stevens  Point.  W.  B.  Buckingham,  Chmn.  Bldg. 
Com.  Henry  A.  Foellcr,  of  Green  Bay,  Wis.,  Is  the 
architect. 

ncllaire,  O. — Bids  are  wanted  Dec.  2  for  steam  heat- 
ing and  for  the  construction  of  lock-up  cells  for  the 
new  city  hall.  .  Giesev  &  Farls,  Archts.,  Wheeling. 
W.  Va.     T.  C.   Nicholson.  Chmn.   of  Bldg.  Com. 

Vhlcago,  111- — The  citizens  of  Cook  Co.  ou  Nov.  4 
voted  to  issue  $500,000  bonds  for  Improvements  to  the 
hospital  at  Dunning. 

Mihvaukce,  Mis. — Bids  are  wanted  Nov.  25  for  fur- 
nishing material  and  erecting  a  public  uatatorlum  and 
blanch  library  station  on  North  Ave.  and  16th  St.,  in 
eluding  ventilating,  heating,  plumbing,  sewerage,  gas 
fitting,  electric  work,  etc.  t^has.  J.  Poetsch.  Chmn. 
Comrs.  of  Pub.  Wks. 

Waldron.  Aik. — It  Is  stated  that  a  special  tax  has 
been  voted  for  the  erection  of  a  $20,000  court  house 
for  Scott  County. 

Lake  Village,  Ark. — It  Is  stated  that  bids  will  be 
received  by  the  Co.  Comrs.  Dec.  1  for  erecting  a  jail. 
F.    B.  &  W.   S.   Hull,  Archts.,   Jackson,    Miss. 

Hot  Springs,  Ark. — It  is  stated  that  plans  will  be 
received  Nov.  18  by  the  Co.  Bd.  for  a  $25,000  court- 
house. 

>S't.  Frdncisvillc.  La. — Bids  are  wanted  Dec.  3  for 
furnishing  material  and  erecting  a  courthouse  for  the 
Parish  ot  West  l<>liciana.  .Vndrew  J.  Bryan  &  Co., 
.\rchts.,  Jackson,  Miss. 

Iliniunnhaiii.  .41a. — Bids  are  wanted  Dec.  9  for  erect- 
ing a  stone  church  for  the  First  Baptist  Church  of 
this  place.  R.  H.  Hunt,  Archt.,  Jefferson  Co.  Sav- 
ings Bank  Bldg.,  Birmingham.  Geo.  M.  Morrow, 
Chmn. 

BUSINESS    BUILDINGS. 

Binyhamiuii,  X.  Y. — Tlie  Security  .Mutual  Life  In- 
surance Co.  Is  reported  to  be  considering  the  erection 
of  an  office  building,  to  cost  about  $250,000.  Chas.  M. 
Turner,  Pres. 

Pittsburg,  PH.. — Chas.  Bickell.  524  Peun  .Ave.,  Is  re- 
ported to  be  preparing  plans  for  a  warehouse  and  busi- 
ness building  for  the  Biudley  Hardware  Co..  to  be 
erected  on  Morewood  Ave.,  to  cost  about  $200,000. 
1",.  J.   I<loyd,    Secy. 

Shamokin,  Pa. — The  t)dd  Fellows,  of  Sbainokln.  are 
reported  to  be  considering  the  erection  of  an  apart- 
ment  house  with  lodge  rooms,   to  cost  about  $15,000. 

Sharon,  Pa. — The  lOrie  U.  R.  Co.  is  reported  to  have 
decided  to  abandon  its  freight  depot  north  of  town 
and  will  build  one  along  the  Dock  St.  extension,  at  a 
cost  of  $30,000.  C.  W.  Buchholz,  Ch.  Engr.,  New 
York,   N.  Y. 

Ildltimnrr.  Mil. — The  Biown-Ketcham  Iron  Wks.,  of 
Indianapolis,  Ind.j  are  stated  to  have  secured  the  con- 
tract for  the  structural  steel  and  iron  work  for  the 
theater  t^>  be  erecfed  on  I*'rank]in  and  Howard  Sts.  by 
Jas.   L.  Kernan. 

The  plans  of  Louis  Levy  arc  stated  to  have  iiceii 
adopted  for  a  $25,000  building  to  be  erecttHl  on  Fay- 
ette and.  Boud  Sts.  for  the  Hebrew  Friendly  Inn  and 
Aged  Home   Societ.v. 

Buffalo,  2i.  Y. — Louis  C.  Ilohl  is  about  to  erect  a 
.$12,000  3-sfory  brick  store  and  apartment  bou.se  at 
Connecticut  and   Normal  Sts. 

W.  A.  Robb  is  about  to  erect  a  $13.i;mk1  brick  store 
and  flats  at  Connecticut  and  Normal  Sts. 

The  AinericMii  Express  t^o.  is  about  to  erect  a 
3-story  brick  stable  at  138  Exchange  St.;  cost  $14,000. 

Paterson.  .V.  J. — Capt.  Chas.  Curie  is  reported  to 
have  decided  to  erect  a  5-story  hotel,  with  all  mod- 
era  improvements. 

.Meghcnn.  Pa. — It  is  stated  that  plans  are  being 
prepared  for  a  4-story  warehouse  to  be  erected  on 
Church  Ave.  for  Wm.  P.  Lenge  &  Co.,  dealers  In 
hides  and  tallow,  at  a  cost  of  $30,000. 

Xew  York.  X.  Y. — It  is  stated  that  a  22  story  hotel 
will  be  erected  on  the  site  of  the  old  Hotel  Bnius- 
wick,  on  5th  Ave.  and  2(illi  St.  The  initting  up  of 
the  building  will  b.'  conducted  by  the  Hriiuswlek 
Constriictioii  Co..  of  which  Judge  Henry  E.  Howlainl 
is    reported    as    presiiU-nt. 

PhiUHhIiihUi.  la.  John  Eraser  &  Son  413  Walnut 
St..  are  stated  lo  have  prepared  plans  for  a  vaude- 
ville theatre,  to  be  erected  at  721  to  72!)  Arch  St.. 
by  a  syndicate,  of  which  Wm.  J.  Gliiuore,  former 
,Mgr.   of  the  .\uditorium.   is  the  head. 

Toleiln.  (>. — John  D.  Ciighlin  is  stated  to  liave  de- 
cided to  erect  a  7-story  building  on  Jefferson  anil 
Superior  Sts.,  to  cost  about  $185,000. 

Bay  ('ill/.  -Mich. — Col.  J.  M.  Wood,  with  liaxter  *: 
O'Defi,  associates,  are  stated  to  be  preparing  plans 
for  an  opera  house  to  be  erected  on  Washington  Ave. 
iind  64th  St.,  to  replace  the  one  recently  destroyed 
by  fire.  It  will  be  of  brick  and  steel,  of  tireproof 
construction,  having  a  frontage  of  74  ft.  x  120  ft. 
In  depth,  and  will  be  65  ft.  high;  cost  $45,000. 

YnuiiiiKloun.  (>. — The  Masons  are  rcjiorted  to  have 
purchased   a   site  for  the  erection   of  a   temple. 

Moline  III. — The  Moline.  lOast  Moline  &  Water 
town  Uy.  Co.  is  stated  to  have  decided  to  eivct  a 
car  barn  on  ICtb  St.  B.  A.  Mapledoraii,  Mgr.,  Mo- 
line. 

OieoHSO.  .Mich. — The  Owosso  Elks  are  reported  to 
have  decided  to  erect  a  $30,000  lodge  building  and 
opera  house. 

Sioux  <  itif.  la. — i'lans  have  been  prepared  for  a 
(i-story  hotel,  100x150  ft.,  to  be  built  at  3d  and  N.- 
braska  Sts.,  for  R.  E.  Purslow.  Estimated  -..st 
$1)(),0<JO. 

.S'fflMH  Str.  Marie,  .i/ic/i.— Edw.  Detnar  Is  staled  to 
be  preparing  plans  for  a  6-story  iirick  building  ol 
steel  construction,  to  be  erected  ou  Spruce  and  Ash- 
man  Sts. 

iMUisrillc  ;i«.--The  Louisville  Coliseum  Co.  is  re- 
ported formed,  with  a  capital  of  $250,000.  to  erect  a 
coliseum  In  Louisville.  Incorporators;  C.  C.  Mengei. 
S.  Grabfelder.  Frank  Fehr  and  others. 
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I'JI  I'aso.  Tex. — A  \ti-esn  report  states  tliat  a  union 
sriuion,  to  cost  about  ^oOU.OOO.  will  be  erected  here, 
representatives  of  the  7  main  Hues  entering  this  city 
liavins  agreed  here  Nov.  G  on  the  project. 

I'litluctih.  K11. — The  Bide.  Com.  of  the  Masonic  and 
I.  O.  U.  V.  lodges  is  stated  to  have  selected  the  plans 
of  B.  B.  Davis,  of  raducah,  for  the  new  joint  homo 
of  these  lodges,  to  be  erected  on  Bway.  and  0th 
Sts.,   to  cost   about  $50,000. 

\axlirilli .  Tiiin. — The  Grand  Opera  House  is  re 
ported  to  have  been  destroyed  by  Are  Nov.  8. 

Houston,  Trx. — It  is  stated  that  i)lans  have  been 
completed  for  the  construction  of  a  freight  deiiot 
here  for  the  Iiiteruational  &  Great  Northern  It.  II. 
Vo.,  to  cost  about  $75,000.  A.  L.  Bowers,  Supt.  of 
Blilgs.,  Palestine. 

mniiipeu,  Han. — J.  H.  G.  Russell,  Canada  Perina 
iient  Bldg..  is  stated  to  have  completed  plans  for  a 
4-story  brick  warehouse,  to  be  erected  on  Princess 
and  Bannatyne  Sts.,  for  Sutherland  &  Campbell. 

DWELLINGS. 

Boston,  Mass. — A.  Warren  Gould,  1  Snmer.set  St.. 
is  the  architect  for  a  block  of  3  three-family  houses,  to 
be  built  on  Centre  St.,  Roxbuiy.  Estimated  cost.  $21.- 
500.     Owner,  A.  A.  Libbey,  79  Milk  St. 

Cincinnati,  O.— It  is  stated  that  Geo.  F.  Otte.  the 
4th  St.  carpet  merchant,  will  erect  a  $35,000  flat  on 
Highland  Ave.   and  Oak  St.,   Mt.  Auburn. 

Kansas  City,  Mo. — W.  II.  Collins  is  stated  to  have 
stHJured  a  permit  for  the  erection  of  an  apartment 
house  at  Armour  Boulev.  and  Baltimore  Ave.  to 
cost  $40,000. 

SCHOOLS. 

ISro'iklinc,  Mass. — Bids  will  be  received  Nov.  25  by 
the  Bd.  of  School  Com.  for  erecting  a  school  on  Boyl- 
ston  St.  iuul  Iteservoir  Lane.  Separate  bids  will  be 
received  for  the  main  building,  ventilating,  lieating 
and  plumbing.  Peabody  &  Stearns,  Arcbts.,  58  State 
St.,    Boston.      Address    Pri-iitisi    Ciimmings,    Chmn. 

Xi'ir/toft,  It.  /. — Tlie  citizens  are  reported  to  have 
voted  Nov.  4  to  issue  $100,IH)0  bonds  for  a  high  school. 

Scii^  Yorl.-.  .\.  y. — The  lid.  of  Kslimatc  is  stated  to 
have  authorized  an  issue  of  $2.1100.000  bonds  for  the 
imrchase  of  sites  for  schools  liuring  the  ne.\t  year. 

The  following  bids  were  opened  .\ov.  7  l>y  ('.  li.  .1. 
Snyder,  Su|it.  of  School  Bidgs..  Dept.  of  lOduc.  for 
the  general  construction  of  school  17l>.  Boro.  of  Bronx; 
Patk.  Sullivan.  $!I7,(MI0 ;  Kraucis  Sullivan,  $114,500: 
l,uke   A.    Burke,    401    W.    .'lOtll    St..   $011,500. 

rile  only  bill  received  at  the  same  time  for  install- 
ing electric  elevators,  in  Morris  High  School.  Bbro.  of 
Bronx,  was  from  the  Marine  Kngine  &  .Machine  Co., 
1123  Bway..  at  $11,400. 

The  lowest  bid  rei'eived  for  two  outside  iron  stairs 
in  front  of  school  70.  Boro.  of  .Manhattan,  was  trom 
Patk.  Sullivan.  3,so  Broome  St..  al   $4.ti9o. 

Bids  are  wanted  until  .Nov.  21  by  ('.  B.  .T.  Su.vilei-, 
Supt.  of  School  Bklgs..  Itepl.  of  Kduc.  for  insialiiMg 
electric  light  wiring,  iixtures  and  elect i*ic  bell  system 
in  school  l.s.s.  Boro.  of  .Manli.ittan. 

Bids  will  be  received  Nov.  24  by  C.  B.  J.  Snyder. 
Supt.  of  S<hool  Bldgs.f  for  the  sanitary  work  of 
addition  to  and  alteration  in  School  No.  80  on  Lenox 
Ave. 

lirooklyn,  S.  Y. — Bids  are  wanted  Nov.  21  by  C.  B. 
.1.  Snyder.  Supt.  of  School  Bidgs.,  Uept.  of  l-;duc.. 
New  York  City,  for  furnishing  and  delivering 
plumbers',  steamtilters".  etc.,  supplies  to  the  workshop 
of  the  Dept.  of  lOduc.  in  the  lioro.  of  Brooklyn,  for 
the  year  ending  Dec.  31.    11103. 

Tile  following  bids  were  opened  Nov.  12  by  C. 
B.  J.  Snyder.  Supt.  of  School  Bidgs..  Dept.  of  Educ. 
Now  York  City,  for  the  general  construction  of  School 
143,  Boro  of  Brooklyn:  Chas.  li.  Pcckworth,  $219,000, 
to  complete  Sept.  1,  1!I03:  $211,775.  to  complete  Jan. 
1,  lil04:  \Vm.  P.  ilctjarry,  $228,000,  to  complete  Jan. 
1,  1004:  P.  J.  Walsh,  $231,0<X),  to  complete  Jan.  1, 
1904;  Peter  Cleary,  $231,950,  to  complete  Jan.  1. 
1904;  Geo.  Uildebrand,  $259,771,  to  complete  Jan.  1. 
VMH;  Wm.  &  Tlios.  I^amb,  99  Nassau  St..  New  York 
City,    $202,962. 

Bids  opened  at  the  same  time  for  heating  and  veu- 
tHating  appaiatus  in  School  1.38.  Boro.  Bnxiklyn, 
were  as  follows:  Frank  Dobson.  $29,;;50;  John  Neal's 
Sons,  $29,472;  E.  Kutzler,  .$:5i»,4(iii;  Blake  &  Will- 
iams, 302  W.  Bway,  New  York  City,  $2.s:j,-)5;  Inited 
Heating  Co.,   $29,043;  Kvans,  Almirall   .V:  Co..   .$.34. 040. 

l'l,ilatli\))liiu,  la. — The  contract  for  erecting  the 
21  division  school  at  57th  St.  and  Haverford  Ave., 
is  stated  to  have  been  awarded  to  Wm.  J.  Smith  for 
$80,949.  i   . 

It  is  stated  that  Bethany  College  will  erect  a 
new  building  on  Broad  and  Catherine  Sts.,  to  cost 
$300,000.     Kev.  Dr.  Chas.  A.  Dickey,  Pres. 

aienville,  O. — The  citizens  are  stated  to  have  voted 
Not.  4  to  Issue  bonds  for  a  high  school. 

Miliraukec,  M'is. — The  Bd.  of  Trus.  of  the  Mil- 
waukee Downer  College  is  stated  to  have  decided  to 
erect  a  new  brick  and  stone  building,  at  a  cost  of 
about    $30,000. 

Chicayo.  III. — Bids  are  wanted  Nov.  21  for  the  erec- 
tion, including  plumbing  and  sewerage,  of  a  i)arental 
school,  stable.  Icehouse,  etc.  W.  B.  Mundie,  .\rcht. 
Bd.    of    Educ. 

Marion  Township,  Franklin  Co.,  0. — Bids  are 
wanted  Nov.  28  for  building  2  schools  of  4  rooms. 
D.  Kelbel.  Eberly  BIk.,  Columbus,  Is  the  architect.  Lu- 
cien  Livingston,  Cik.  of  Bd.  of  Educ,  P.  O.  ad- 
dress. General  Delivery.  Columbus,  O. 

Forrest,  III.  R,  Z.  GUI  is  stated  to  have  secured 
tiie  contract  for  erecting  a  sch<»oI  iiere,  for  about 
$25,000. 

Cinriiinati,  O. — Bids  are  wanted  Dec.  15  for  fur- 
nishing and  setting  up  In  the  W.  H.  Morgan  school 
sanitary  Hush  closets.  Jacob  B.  Cormany,  Climn. 
Com.    ISldgs.    and    Itepairs. 


Lcjiinyton,  Ky. — See  ".Miscellaneous." 

Dayton,  Aj/.--Tlie  citizens  are  reported  to  havi> 
voted  to  issue  $20,000  bonds  for  the  erection  of  a 
school. 

JeHninys,  La. — The  citizens  are  reported  to  have 
voted  to  issue  $30,000  school  bonds. 

tiuyulpa,  Ind.  Tcr, — See  "Water." 

New  Orleans,  La. — Frank  T.  Howard  has  di-cided 
to  present  to  this  city  a  public  school,  to  be  eri'cted 
on  Foucher  and  Camp  Sts.  It  will  be  of  brick  and 
coiiiaiii  12  rooms  and  cost  about  $50,0(XI.  Thos. 
Sully,  107  Camp   St.,   is   tlie  architect. 

Los  Anyvlcs,  Cul. — The  citizens  on  Oct.  29  voted  to 
issue  bonds  to  the  amount  of  $480, UOI)  for  publi.r 
schools  and  $200,000  for  a' high  school. 

STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

-VcM)  York,  N.  Y. — Bids  are  wanted  -Nov.  21  for  the  re- 
moval of  the  snow  and  ice  of  the  Boro.  of  Manhat- 
tan. John  McG.  Woodbury,  Comr.  of  Street  Clean- 
ing. 

The  Bronx  Architectural  Co.,  3307  3d  Ave.,  are 
the  architects  for  a  garbage  incinerating  plant,  50x 
105,  to  be  built  on  Itlder  Ave.,  near  13Sth  St.,  at  a 
cost  of  $20,000.  Owners,  John  and  Mary  Dalton; 
lessee,   Decarie  Mfg.   Co.,   446  Central  Park  West. 

The  Aldermen  on  Nov.  11  approved  the  appro 
pi-iatiou  of  $141,000  asked  for  by  Street-Cleaning 
Comr.  Woodbury  for  the  purchase  of  a  new  stock 
and  plant  tor  Brooklyn,  also  an  Issue  of  bonds 
to  the  amount  of  $165,000  to  enable  Mr.  Woodbury 
10  replenish  the  street-cleaning  plant  of  Manhattan 
Mild    the  Bronx. 

l-liiluiieliiliia,  I'll.  'I'he  estimate  of  $1,247,720  made 
by  the  Bureau  of  Street  Cleaning  to  run  tliat  depart- 
ment next  year  1ms  been  approved  by  City  Councils' 
Com.  on  Street  Cleaning. 

Meadville,  Pa. — The  Council  has  accepted  the  bid 
of  the  Dixon  Garbage  Furnace  Co.  for  a  25-ton  fur- 
nace. For  bids  opened  recently  see  The  Engineer- 
ing Uecord   of  Oct.    25. 

Xeicark,  X.  J. — The  Street  &  Water  Bd.  has  adopted 
Ch.  E-ngr.  Van  Keurcn's  speciScations  for  the  clean- 
ing of  streets  and  the  removal  of  garbage  and  ashes 
during  the  hscal  year  beginning  Dec.  1  next,  and 
it  is  stated  that  bids  will  be  received  soon.  Tbc 
siiecitications  raise  the  standard  price  for  the  removal 
of  giirbage  and  ashes  from  $20,000  to  $25,0011. 

Cliirmjo,  III. —  It  is  stated  that  bids  are  wanted  Nov. 
20  for  turaishing  12  two-horse  street  sweeping  ma- 
chines and  3  sprinkling  wagons.  F.  W.  Blocki.  Comr. 
Pub.  Wks. 

GOVERNIVIENT  WORK. 

I'urlsmoHtli,  N.  H. — Bids  are  wanted  at  the  i'.urcnu 
of  Yards  &  Docks.  .Navy  Depl..  Washingtcm.  D.  C.. 
until  .Nov.  IS  for  furnishing  at  the  Portsmouth  .Navv 
lard  a  quantity  of  sheet  steel,  pipe,  pipe  lilti.i' 
valves,  electric  eipiipment,  etc.  A.  S.  I\enny.  Pay 
master  Gen.,    U.   S.   N. 

Ft.  Oreblc,  It.  I. — The  following  bids  were  opened 
-Nov.  8  by  Capt.  Titos.  N.  Slavens,  Constructing  (J.  .M.. 
Newport,  It.  I.,  for  constructing,  pluiubing,  electrie 
wiring  and  installing  hot  water  heating  svstem  in 
12-bed  brick  hospital  at  Ft.  Grebic  : 

Construction  -Darling  &  Slade.  Fall  Itiver,  .Mass.. 
$25,268:  A.  W.  .McQuillan,  Plattsburgh.  N.  Y.,  $23,- 
940  :   Henry  II.  .Morgan,   New  London,   Conn.,  $28,50(i. 

I'lumbing — Darling  &  Slade,  $1,98.);  Wm.  Kennedy. 
Fall  Itiver,  .Mass.,  $1,289;  P.  J.  .Murpbv  &  Co.,  .New- 
port, $1,318;  Henry  H.  Morgan,  $2,400;  A.  W.  Mc 
(Julllan.   $1,500. 

Heating  .\pparatus  —  Herbert  Bliss.  Newport. 
$3,650:  P.  F.  Conroy.  Newport.  $2,750;  James  J. 
Lynch,  Newport,  $2,579;  Newp<irt  Engineering  \\  ks. 
Newport,  $2,799 :  Ed.  Joy.  Syracuse.  .N.  Y..  $:i.25o ; 
Barr  &  Creelman.  Rochester.  .N.  Y..  $2,920:  Ilenty  II 
.Morgan,  $3.000 ;  Harris  &  -Vigor.  Camden.  N.'  J., 
$2,735  ;  Walworth  Const.  &  Supplv  Co..  Boston,  $2,573  ; 
A.  W.  Mctjuillan.  $2,223;  Berkill  &  Oakes,  Boston, 
$2,804. 

Wiring  -Wm.  Kennedy,  $625  :  Chas.  B.  Raub,  New- 
London.  Conn..   $296  :  A.   W.   Mctjuillan.  $250. 

.Srir/tort,  I!.  I. — The  following  bids  were  opened  Nov. 
HI  by  .Maj.  t;eo.  W.  (ioethals.  Corps  of  Kngrs.,  tJ.  S.  A., 
for  dredging  harbors  at  (a)  Hyannis,  (b)  Woods  Hole. 
icl  .New  Bedford,  and  (<()  Fall  River.  Mass..  and  (e) 
I'awtucket  HIver,  1!.  I.  ;  Chas.  H.  Latham,  Hartford, 
Conn..  «.  19.7  cts.  i)er  cu.  yd.  R.  U.  Packard  Co.,  130 
I'earl  St..  New  Y'ork.  (),  3.47  cts.  per  cu.  yd.  J.  S. 
Packard  Dredging  Co..  495  Angell  St.,  Providence, 
R.  I.,  a,  22  cts.  ;  b,  3.74  cts.  ;  c.  '21.5  cts.  ;  d,  13.1  cts.  ; 
<,  24.0  cts.  per  cu.  yd.  International  Contracting  Co.. 
95  Broad  St..  New  i'ork.  c,  22.3  cts.  ;  (/,  13.6  cts. ;  e, 
27  cts.  per  cu.  yd.  Clias.  M.  Cole.  Fall  River,  Mass.. 
a,  24.5  cts.  ;  c,  19.5  cts.  ;  d,  13.3  cts.  ;  e,  25.5  cts.  per 
cu.  yd.  Eastern  Dredging  Co.,  Boston,  Mass.,  a,  22.3 
cts. ;  c,  21.7  cts. ;  d,  14.7  cts.  per  cu.  yd. 

.Vcic  York,  X.  )'.— The  Secretary  of  the  Treasury, 
Washington,  has  awarded  to  John  Peirce,  of  New- 
York,  the  contract  for  the  completion  of  the  granite 
walls,  roofing,  etc..  of  the  New  York  Custom  House  at 
his  bid  of  $],.S09,,S60. 

The  following  bids  were  opened  Nov.  10  by  Maj. 
W.  L.  .Marshall.  Corps  of  Engrs..  U.  S.  A.,  for  (a)  re 
moving  a  ledge  in  the  North  Hlver,  off  I'ler  A.  and 
{b)  a  small  rock  north  of  Governors  Island,  New  Y'ork 
Harbor:  R.  G.  Packard  Co..  130  Pearl  St.,  N.  Y.  City. 
a,  $43,000;  b.  $1,750  (awarded).  Submaiine  Con 
trading  Co.,  02  Wall  St.,  N.  Y.  Cltv,  a,  $38,000 ;  b, 
$1,800. 

PMWdelphia.  Pa.      Bids  will  be  received  by  Mordecal 
T.  Rndlcott.  Ch.  of  Bureau  of  Yards  and  Docks,  Navy 
Dept..  Washington,   D.   C,  until  Dec.   6,  for    rem   \ 
material    trom    the    Delawar**   w:iler   front.   League    Is- 
land Navy  Yi;rd  :  esllmaled  cost.  $24,500. 

Pittabtiry.  Pa, — Local  press  rejKirts  state  that  bitis 
are  wanted  Nov.  22  for  constructing  a  dam  across 
.Mlegheny  River  at  Ilrlllant  Station.  Address  Capt. 
Wm.  L.  Sibert,  Rm.  409,  P.  O.   Bldg..   Pittsburg. 


Sarannuh,  Om.  t'ontraits  have  been  awarded  as 
follows  for  work  on  Savannah  and  Brunswick  Har- 
bors:  To  P.  .Sanfoi-d  Ross.  Inc..  of  Jersev  City,  N,  J.. 
tor  work  In  the  lower  iiart  of  the  harbor,  frcjm  Fort 
Oglethorpe  to  (piarantine  station,  for  about  $490,000; 
to  the  Atlantic  Gulf  &  Pacific  Co.,  of  New  York,  for 
tlie  work  in  upper  part  of  the  harbor  from  the  old 
water  works  to  Fort  Oglethorpe  and  shoals  opposite 
quarantine,  for  about  $55!i,390,  and  to  Morris  &  Cum- 
mlngs  Dredging  Co.,  of  New  York,  for  dredging  Bi-uns 
wl(-k  Harbor,  on  a  bid  of  $77,000. 

/'(.  .Myer.  V<i. — Bids  will  be  received  by  Capt.  VV.  F. 
Clark.  (J.  M..  U.  S.  /..,  until  Dec.  1  for  a  fire  appara 
tus  building. 

Charleston,  «.  C. — Bids  will  he  received  by  Mordecal 
'!'.  Kndicott.  Ch.  of  IJureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C.  until  Dec.  20  for  construct 
ing  at  the  Charleston  .Navy  Yard  a  brick  and  steel 
joiner  shop  building;  appropriation,  $I'20,000;  also  on 
same  date  for  constructing  a  brick  and  steel  machine 
shop    building ;    appropriation,    $120,000. 

chiraijii,  /(/.  -The  following  bids  were  opened  Nov 
8,  at  the  Treasury  Dept,,  Washington,  D.  C,  for  the 
interior  finish  and  completion  of  the  Post  OtBce,  Court 
House,  etc.,  Chicago,  111.:  Jno.  Griflin  &  Son,  Chi- 
cago, $1,2;H9,900  thy  May  20,  '04);  Wm.  Grace  &  Co., 
$1,273,000  (Oct.  1,  '04);  Davidson  Bros.  Marble  Co., 
$1,099,0(H)  (June  8,  '04);  John  Peirce,  New  York  City, 
$9!V7,500  (Nov.  1,  '04).  ' 

Bids  opened  at  the  same  time  for  the  heating  plei.t 
of  above  building  were  as  follows:  S.  Faith  &  Co, 
I'hiiadelphia,  $!)9,700;  Robt.  Gordon,  Chicago,  $129.- 
779;  Edw.  Joy.  Syracuse,  $112,798;  Chas.  B.  Knise 
Htg.  Co.,  Milwaukee,  $l()n,.-)9l(;  W.  A.  Pope,  Chicago, 
$118,811;  L.  H.  Prentice  &  Co.,  Chicago,  $120,100; 
Thomas    &    Smith,    Chi«-ago.   $99,:t46. 

Bills  opened  al  the  same  time  for  electi-ic  wir- 
ing, switchboard,  ciwiilults.  etc..  for  said  bullr'Jng 
were  as  follows:  Chicago  Edison  Co..  Chicago,  $89 
516;  Cuthbert  \-  Blhck,  Chicago,  $87,476;  Arthur 
Frantzen  A:  Co.,  Chicago,  $09,8.'i8:  F.  E.  .Newberry  & 
Co.,  St.  Louis,  $77,434;  J.  P.  Buchaimn  &  Co.,  Phil- 
adelphia, $104,000;  McCay  Eng.  Co.,  Baltimore,  M,I., 
.'«78.440. 

(  U  reliniil.  n.  —  .Maj.  I:an  C.  Kingman.  Corps  of 
l-'ngrs.,  i  .  S.  A.,  is  reported  to  have  recommendeii 
that  the  L.  I'.  &  J.  A.  Smith  Co..  of  Cleveland,  be  given 
the  confrait  for  completing  the  main  entrance  to  the 
harbor,  their  bid  being  $036.4si)  and  that  Hugiies 
Bros.  &  Bangs,  of  Syracuse.  N.  Y..  be  given  the  con 
li-act  for  comoletiiig  the  eastern  extension  of  the 
breakwater,  their  bid  being  $9ti5.9(iil  for  the  eastern 
division  and  $9SI.70ii  tor  the  wrstei-n  division:  total. 
.'i;|.947.0(ill.      liid,^  opened   Nov.  li.  1 

SI.  /.!)»;.«.  .1/0  —  I'll?  followlnu  liiils  w-ere  opened 
Nov.  10  at  the  Treas.  Dept,,  Washington,  D.  C..  for 
the  erection  and  completion  of  the  V.  S.  (iovertiinent 
iildg..  Louisiana  Pui-chase  Exposition:  Jacob  .Mthens 
Co.,  SI.  Louis.  $:174,."r.'tl:  Smith  &  Easiman  Co..  St. 
Louis,  $:h9.879;  Ward  >V:  Law-.  St.  Louis.  s:iil!P.517: 
N.  O.  &  G.  C.  Bnrlell.  St.  Louis.  .$'2fl8,<).S0;  lioMie 
Const.  Co.,  St.  Louis.  $2'.19.41U:  liunntrec  Con.si.  Co.. 
St.  Louis.  $312.9011:  It,  P.  .McClurc  Const.  Co..  $-.'97.- 
285:  R.  W.  Morl-lson  Const.  Co..  SI.  Louis.  $'!57.1>1H): 
Kellermanu  Const.  Co..  St.  Louis.  $:!;!4.0IH1:  CougresK 
Const.  Co.,  Chicago,  111..  $421.77.S:  Geo.  Moore  \-  Son. 
Nashville,  Teiin.,  .$2!i4..s.-.0;  Strehlow  \  Phelps.  Oma- 
ha,   Neb..    $277,777. 

Chattaiiuniia.  'I'lini  -'  i<ts  f.i-  tlie  cdiist  ru.-Iion  of 
the  new  army  post  at  I'liickamauga  were  opene<l 
Oct.  S  by  Ca|il.  H.  J.  Sloiiini.  Cav.  tJ.  M.,  and  con- 
tracts have  been  aw.-n-iled  as  follows: 

Construction— A.  K.  Hawthorne  «:  Co..  Nashville, 
$2!)2,37S;  Randall  Bros..  Atlanta.  Ga..  $8li,71S;  Hunt. 
Armstrong  &  Triniby.  Chattanooga.  $45.1.59;  Lookout 
Planing  Mills.   Chattanooga,  $4ti,800.      Total.  $471,05!i. 

Plumbing— T.  S.  Wilcox.  ChattanooCT.  $4:!,.505; 
Fred  Fox,  Jr.,  Chatliinooga,  ,$4,351.     Tolal.  $47.8.56. 

Heating— Harris  &  .Mgcr.  Camden.  .N.  J..  $:i8.:{32. 

(ias  Piping— T.  S.  Wilcox.  Chattanooira.  $1,5.50; 
Fred    Fox,    Jr..     CbattMUonga.    .$943.       TotaT.    $-2.49:1. 

The  coiistructiiui  of  tile  hospital  will  be  changed 
from  frame  to  bri(-k.  aiiil  new  bids  askcil  as  soon  as 
plans  and  specltlcatioiis  are  received  from  Wasliing- 
ton. 

Kiinrii  .li/oici/.  Ill  hi.  '/'./.■. — lids  are  wnut'd  Dec.:! 
for  labor  jind  material  necessnr.v  for  !i  complete  ofUce 
building  at  Kiowa  ■\gcnc.v.  Jas.  F.  Randlett,  U.  S. 
Indian  Agent.  Anadarko.  Okla.  Ter.  W.  A.  Jones, 
t'omr.,   Indian  Affairs.  Washington,  D,   C. 

San  Fraiieiseii,  (  al.  Bids  are  wanted  at  the  I'.  .S. 
I'Ingineer  Oflice  until  Dec.  2  for  dretlging  In  Oakland 
Harbor.  'xV.  H.  Ileuer.  Lieut. -Col..  Corps  of  Kngrs., 
r.   S.   A. 

Iteiirer.  Colo. — The  follow-lng  bids  were  opened  Nov,  12 
at  the  Treasury  Dept..  Washington.  D.  C.,  for  safety 
vaults,  vault  doors  and  work  incidental  thei-eto  in  the 
U.  S.  Mint.  Denver:  Diebold  Safe  Co..  Canton,  O., 
.■SOIi.dOO ;  Yoi-k  Safe  &  Lock  Co.,  York,  Pa.,  $88.400 ; 
Remington  &  Sherman  Co..  New  Y'ork  City.  .$78,000 ; 
L.  H.  Miller  Safe  &  Iron  Wks..  Bath.  $92,750. 

Ft.  lioseerans,  Cal. — Bids  are  wanted  Dec.  6  for 
erecting  numerous  buildings  at  this  post.  Separate 
bids  w-111  be  received  for  heating,  plumbing,  electric 
wiring  and  gas  piping.  Address  Capt.  R.  11.  Rolfe, 
(J,  M..  11.  S.  A.,  .San  Diego. 

San  Francisco,  Cal. — The  following  bids  aie  stateil 
to  have  been  received  Nov.  1  at  the  Bureau  of  Y'ards 
and  Docks,  Navy  Dept..  Washington.  D.  C,  for  the 
construction  of  the  quay  wail  at  Mare  Island  :  Dun- 
don  Bridge  &  Const.  Co..  $47,268;  Clark  &  Henery, 
$54,051.83;  W.  W.  Concannon.  $46,742;  Atlantic,  Gulf 
&  Pacific  Co..  $4(1.147;  Wm.   II.  Ilealy,  $48,243. 

MISCELLANEOUS. 

l'oii/,-()s.  .V.  1'. — Bids  are  wanted  by  the  Bd.  of  Park 
Comrs.  until  Nov.  20  for  the  construction  of  a  wrought- 
Iron  fence  in  living  Park.  S.  L.  Cooper,  Supt.  of 
I*arks. 

liuffalo,  X.  y. — Mayor  Knight  has  approved  the 
resolution  iiermltting  the  Buffalo  &  Susquehanna  Iron 
Co.  to  build  a  canal  across  Hamburg  turnpike. 

Chicayo,  111. — By  a  vote  at  the  recent  election  bonds 
lo  the  amount  of  $5110, tlOO  were  authorized  to  be  ex- 
pended hv  the  Lincoln  Park  Bd.  for  small  parks  on 
the  North  Side,  and  $1,000,000  to  be  cxiiended  by  the 
South  Park  Bd.  for  a  similar  purpose  on  the  South 
Side. 
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.V»i»  OrlMM.  Jal — BMa  are  wanted  Not.  18  for  the 
labor  and  B.iterUI  neCTmary  for  the  complete  con- 
5tn»ciion  ot  a  900-ft.  wharf  on  the  river  front  at 
Julia  St-  Hngh  Md^loskey.  Pres.  Bd.  of  Comrs..  Port 
of  New  Orleans. 

LrMmgto*.  Kw.—  Hf  popular  vote  the  City  Council 
kaa  been  ordered  to  rote  bonds  for  a  public  park  and 
ackool. 

Oaklmmd.  Cat. — The  contract  for  ImproTing  12th  St. 
daa  bas  been  awarded  to  the  Hutchinson.  Ransome 
Co..  for  W6.000. 

ortaira,  Omi. — It  Is  said  the  Government  has  In  view 
the  erection  of  a  park,  nstlonal  In  character,  at  the 
eastern  end  of  Ottawa.  Tho  scheme  is  Intended  to 
embrace  Uldeau  Hall,  ground*.  comiKised  of  S2  acres. 
and  the  ICockliere  ranges,  about  330  acres  in  extent. 

ifoarrrai.  Quf. — Plans  submitted  to  the  Govern- 
ment for  a  tunnel  acn.ss  Montreal  Harbor  are  stated 
to  provide  for  a  double  track  tunnel  from  the  south 
shore  into  the  heart  of  Montreal,  where  a  central  sta 
lion  will  be  located.  The  width  will  be  27  ft.  and 
■  he  helKfal  21  ft.  Its  grade  will  be  I  S  to  2  per  cent.. 
and  Its  greatest  depth  will  be  lo  ft.  below  the  mean 
level  of  the  liver  bed.  The  structure  will  be  of  con 
ereie  and  stone  mssoniT  with  a  lining  of  enamel  brick. 
The  course  of  the  tunnel  will  pass  through  St.  Helen's 
Is'and.  where  there  will  lie  a  sub-station. 

The  CItT  Council  has  decided  to  appoint  a  commit- 
ter to  report  on  the  feasibility  of  building  a  tunnel 
under  Korsythe  St..  so  as  to  enable  the  Terminal  Uy. 
Co.  to  complete  Its  street  car  line  Into  the  city. 

NEW    INDUSTRIAL   PLANTS. 

The  Sinilliers.  O.,  Furimco  Co.  intpmls  to  erect 
a  pUiil  lisving  a  iiip.i<'i(y  of  .ilxuit  .'itH)  bills,  of  ce- 
■wat  made  from  bl«st  fumm-*-  slag.  The  Osborn  Kn- 
Klo(*ttng  Co..  Clevc-laiid.  ha.-s  charge  of  the  erection 
of  the  plaul. 

The  H.  I..  Hntst  Mfg.  Co.,  Canton.  O..  ninker  of 
liardwan-  sjK-claltles.  will  erect  a  new  plant  and 
iiislail  an  additional  15-11. -P.  gas  iiigiue.  6-H.-P. 
dynamo  fur  lighling,  and  sheet  metal  working  ma- 
chinery. 

Jewett  t  Co.,  Buffalo.  N.  Y.,  makers  of  stoves  and 
taugn,  will  erect  a  new  plant,  details  of  which  have 
not  been   decided. 

W.  A.  Bnokner,  Snmter;  S.  C,  Is  organizing  a  coni- 
IMtuy  to  develop  a  kaolin  bed  for  the  making  of 
[lottery. 

The  DowulDgton  Mfg.  Co..  Ltd.,  East  Dowuing- 
loii.  Pa.,  nutker  of  machinery  for  paper  and  pnip 
mills.  Is  erecting  a  ^Jxiaifi.  addition  to  its  erecting 
shop,  making  it  2«"i  ft.  long;  a  ".'ixTJii  ft.  tnachini- 
!.hop  having  a  •loft,  span  In  <-euter  containing  heavy 
loots  ami  covereil  with  a  10-ton  electric  <'niuc, .  mid 
iNiyS  on  either  side  for  small  tools,  and  a  40x75-ft. 
woodworking  shop.  The  erecting  shoj)  will  be 
eouipped  with  a  l<>.ton  electric  crane.  The  plant 
»-lll  Of  -driven  by  electricity  and  healed  and  vejitll- 
Mt«'d  with  steam  nidiator  and  fan.  A  100-Kw.  geiie- 
raior  and  motors  will  be  itistalle<l. 

The  St.  Jallen  Mining  Co..  Livingston.  Mont.,  ex- 
l>ee|s  lo  build  a  20-stamp  iiiiil  and  cyanide  plant. 
The  plant  will  be  run  by  water  power  and  completed 
next    spring. 

The  Southwestern  Brick  tc  Tile  Mfg.  <Vi..  Ltd.. 
ril2  Macheea  BIdg.,  New  Orleans,  La.,  will  erect  a 
plant  lo  occupy  about  1^  acres. 

The  Petoskey,  Mich..  Rug  Mfg.  &  CariK-t  Co., 
Ltd.,   will  Install  an  electric  motor. 

The  Owosso,  Mich.,  Sugar  Co.  will  ertM-l  a  70x 
240-ft.  main  building  and  a  70x200-fl.  warehouse. 
The  contract  for  the  complete  plant  has  been  let 
to  the  KIlby  Mfg.  Co.,  Cleveland,  O. 

The  Michigan  Lumber  Co.,  Aberdeen,  Wash.,  will 
erect  a  220x42-ft.  mllL  The  capacity  of  the  |»ower 
pUnt    will   be  ITO  H.-P. 

The  Maylleld.  Ky.,  Brick  Co.  is  In  the  market  for 
three  down-draft   kilns  and   a  dry   pan. 

The  Detroit  Foundry  &  Mfg.  Co.,  105-199  Atwater 
St.,  East,  Detroit,  Mich.,  has  had  plans  prepared 
for  a  100xl8&-ft.  foundry  bulldiug  of  steel  construe 
tloD.  arranged  so  It  can  be  extended  to  350  ft.,  and  a 
30x35-fl.  engine  and  boiler  room.  A  lOO-H.-P.  engine, 
an  80-Kw.  generator,  cupolas  of  10  and  about  5  tons' 
capacity,  and  a  lO-ton  electric  traveling  crane,  with 
a  40-ft.  span,  will  be  Installed. 

The  Keever  Starch  Mfg.  Co..  Columbns,  O.,  Is 
erecting  a  S-story.  120xI8O-ft.  factor}-,  to  have  a 
dally  capaHty  of  2.1500  bu.  com.  The  capacity  of 
the  power  plant  will  be.  :<00  H.-P. 

Tbe  Standard  Press  Brick  Co..  Lawton,  Okla.,  will 
Inaull  a  plant  having  a  dally  capacity  of  20,000. 

Tbe  Helena,  Mont..  Light  &.  Traction  Co.,  whose 
plant  was  recently  burned,  will  erect  a  fireproof 
structure  to  contain  flOO  Kw.  iii  motor  generators. 
with  apparatus  for  distrlbnting  and  1.500  Kw.  of 
step-down  transfonners.  The  conipnny  is  now  op- 
erating from  a  temporary  plant  constructed  near  the 
old  site. 

The  Springfleld,  Mass.,  Printing  &  Binding  Co. 
has  let  the  contract  for  a  7-story  building,  100  ft. 
"<|uare.  A  150-II.P.  engine,  a  generator  and  motors 
connected  to  each  machine  will  be  Iniitalled.  The 
bnlidlng  wlU  be  steam  heated  and  equipped  with  anto- 
matlc  sprinklers. 

Tenders  and  speclflcatlous  for  a  couinlele  plant 
for  making  magnevlte  bricks,  to  be  addressed  t<i 
"Brick  Malcer."  care  of  the  Interuntloual  News  Co. 
5  Breams  Bids.,  Chancenr  Lane.  London,  K.  C,  Kng- 
laod,  are  asked  for,  as  advertised  In  The  Knglneerlng 
Record. 

BUSINESS  NOTES. 

Tiie  United  States  Coal  Co.  Is  about  to  equip  its 
•oft  coal  mines  «t  Itlllonvale.  (>.,  with  erectrical 
machinery,  and  for  that  purpose  recently  purchased 
from  tbe  Westlnghon-<-  Electric  Mfg.  Co.  two  150 
Kw..  SfiO-Tolt.  direct-current  generators  and  two  10 
ton  mining  locomotives.  Electric  power  will  be  used 
for  the  opemtJon  of  the  loi  omotlves  and  other  miulnK 
mmehlatTj.  ' 


At  the  Uusseldorf  Exhibition,  which  has  Just  U-r- 
mlnate<l,  the  highest  awartl  of  merit,  the  gold  medal. 
was  awarded  the  Hunt  conveyor,  manufactured  by 
the  C.  W.  Hunt  Co..  West  New  Brighton.  X.  Y. 

Notwithstanding  the  Otto  Gas  Engine  Works,  Phil- 
adelphia. adde<l  12,000  sq.  ft.  of  floor  spa<'e  to  their 
plant  less  than  two  years  ago.  their  ever  Increasing 
business  Is  again  crowding  tliein.  and  the  last  avnil- 
able  bit  of  giiiund  in  the  block  >ovcred  by  tlie  works 
is  having  a  building  40x100  ft.  erected  on  it.  Tiic 
demand  for  large  units  makes  iiecessaiy  these  in- 
creased facilities,  and  the  new  building  will  lie 
equipped  with  the  largest  and  latest  types  of  nii- 
chine  tools.  The  tools  are  ordered,  and  the  new  slinji 
should   be    running  Inside   of  six   weeks. 

The  Kussell  &  Erwin  Mfg.  Co.,  New  Britain.  Coii.i.. 
has  placeil  a  contract  wiilt  U.  II.  Iiibbani  tor  uie 
construction  of  a  new  manufacturing  building,  lo 
be  50  ft.  wide.  2tX)  ft.  long  and  7  stories  high.  The 
construction  will  be  fireiiroof  throughout,  and  tne 
floors  will  have  a  capacitv  of  250  lbs.  per  sq.  ft.,  .so 
that  the  building  can  be  used  for  carrying  all  classes 
of  manufactured  goods.  It  Is  expected  that  this 
building  will  be  completed  and  ready  for  use  ali  lut 
Feb.  1. 

P.  A:  F.  Corbln.  New  Britain,  Conn.,  are  making 
extensive  clmnges  In  their  plant,  In  order  to  incre.iHe 
the  output.  They  have  just  completed  a  large  7  st  ir.r 
flieproof  building,  to  be  used  for  general  ma  iifac 
turltig  pur|)ose.s.  and  are  now  at  work  on  a  m  w  liO.s 
tv»>  ft.  foundry  building,  which  it  Is  expected  will  lie 
ready  for  occupancy  by  Jan.  1.  These  impniveiin'nts 
will "  necessitate  the  employment  of  100  additional 
iron  moulders,  70  brass  moulders  and  500  extra  help 
in   general  manufacturing. 

The  Field  Force  I'ump  Co.  Is  occupying  a  new  plant 
at  I'.lmira.  .\.  Y.,  which  includes  a  57xll8-ft.  foundiy. 
4;{xl20-ft.  machine  shop,  .Wx.'iS-ft.  woodworking  sliop. 
24x5.S-ft.  paint  shop,  46x3f<-ft.  shipping  room.  4itx(ifi- 
ft.    storehouse,   and    several    smaller  liuiidliigs. 

Perrln.  Seamans  &  Co..  liostou.  Mass..  hiivc>  n>- 
ceutly  secured  orders  for  a  number  of  theii-  new-style 
stiff-legged  derricks,  both  hand  and  steam  pnwii'. 
This  Arm  Is  now  Issuing  circulars  desciiliing  tlicse 
derricks,  which  may  be  had  upon  application  lo  tlieni. 
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PROPOSALS   OPEN.  nov.|9. 

Bids  ■  See  Kng.  v     '  TyW 

Close.  WATKK   WOltK.S.  Ketiird.  '^g^'  gg! 

Nov.  17.  Waukegan,    III .Nov.  1  .■. 

Nov.  20.  New   York.    N.    Y Nov.  I.>  Nov.  30. 

Nov.  24.  Los  Angeles,   Ca! Noy.  l.'i  Dec.     1. 

Nov.  "-'."i.   Flndlay,    O Nov.  1  .i  Dec.     1. 

Not.  26.  Newport.    B.    I Oct.  2.-i  I )ec.     1 . 

Dec.     1.   South  St.  Paul,  ilinn .Nov.  1  i  Dec.     2. 

l>ec.      1.  Ottnmwa,    la Nov.  l."i  Dec.     2. 

Dec.     1.  West  Milton,  O Nov.    s 

Dec.     1.  East   Dundee,    111 Nov.    .S  Dec.    3. 

Adv.,  Eng.   Record.  .Vnv.  8.  Dec.     3. 

Dec.     1.   Pumps.    Seguin.   Tex July  2li 

Dec.     4.   Boston.    Mass -Nov.  l.'i  Dec.     3. 

.\dv..  Eng.   Ui'ioid,  Niiv.  l.">. 

Dec.  20.    Pumping  engines.   Lonisvil  e.   Ky Oct.   2'i  Dec.     4. 

Adv..  Eng.  Record,  (let.  2.")  lo  Nov.  l.'i. 

Dec.  29.  liiilett.  Wis -Nov.  1.'.  Dec.     «. 

SI-:\VKRAG1':   AND   SIIWAGE   DISPOSAL.  pgjj;     q 

Nov.  1 7.   Depew.    N.    Y .Nov.  I  ."i 

.Nov.  18.   .New   York.   N.    Y .Nov.  I.j       Dec.     6. 

Nov.  18.   Anglesea.    N.   J .Nov.    .<       Dec.    6. 

Adv.,  Kng.   Record.    Nov.   l.'i. 

Nov.  18.   Bessemer.    Ala .Nov.    N       Dec.     8. 

Nov.  18.   Mason  City.    la .Nov.     8 

Nov.  19.   Brooklyn.    N.    Y .Nov.    s       Dec.     S. 

Nov.  20.   New   "iork,    N.    Y Nov.  l.'i 

Nov.  2(1.   Bradlev   Beach.   .N.   J Nov.  I.i       Dec.  10. 

Nov.  '20.  Canal    Dover,    O .Nov      I 

.Nov.  22.  Clinton.    Ill Nov.  l.'i       Dec.  12. 

-\dv..    Eng.    Record.    Nov.    l.'i. 

Nov.  25.   Paulding.    O .Nov     8       Dec.  12. 

.Nov.  26.    Brooklyn.    N.   Y Nov.  I  ."i 

Not.  26.  Cincinnati.   O Nov      1       Dec.  15. 

De<-.     2.  lies    Moines,    la Nov.  15 

Ilec.     2.  South  Orange.  N.   J .Nov.  15       Dec.  16. 

.\dv..    Eng.    Record.    .Nov.    l.'i, 

Dec.     7.   Dixon,    III .Nov.     8       Dec. '16. 

Dec.  15.   Montevideo.    I'ruguay     Sept.  13 

Dec.  2^1.    Pumping  Station.  Washington.   D.  C.. Nov.  l.'i       Dec.  20. 

Adv..    Eng.    Record,    Nov.    15. 

BRIDGES. 

Nov.  18.   Harrisburg.   Pa .Nov.     1  Nov.  17. 

Nov.  20.   St.    Joseph.    Mo. Nov.  15  Nov.  17. 

Noy.  20.   Doylestown.    Pa Nov.     1  Nov.  19. 

Nov.  22.   Manhattan,    Kan Nov.  15  Nov.  19. 

Nov.  24.  Baltimore.    Md .Nov.  15  Nov.  20. 

.Nov.  24.   Sidney.    .Neb Nov.  15  Nov.  20. 

Nov.  26.  Saginaw.   Mich Nov.    8  Nov.  21. 

Not.  28.   Wapakoneta.    () Nov.    8  Nov.  21. 

Dec.    1.  BlgUmber,    Mont Sept.  27  Nov.  21. 

I>ec.    1.  Chehalls.  Wash Not.  15  Not.  22. 

Dec.     1.  Boston.    Mass Nov.  15  Nov.  24. 

Dec.    9.  Franklin,   Pa Nov.  15  Nov.  25. 

Dec.  17.  Chicago,    III N,  v.    1  Nov.  25. 

— JonesDoro.  Tenn Nov.  15  Nov.  25, 

PAVINi;   AND  ROAD.MAKiNG.  Nov!  26. 

Nov.  17.   Syracuse,    N.    Y Nov.  15  Nov.  27. 

Nov.  17.  Silver  Lake,   N.    Y Nov.    8  Nov.  28. 

Adv.,  Eng.  Record,  Nov.  8.  Dec.     1. 

.Nov.  17.  Boston.   Mass Nov.    8  Dec.     1 . 

Nov.  17.  Cincinnati,   O Nov     1  Dec.    1. 

-Nov.  18.  .New   York,    N.    Y .Nov.  15  Dec.     2. 

Nov.  19.   Louisville,    Ky Nov.  15  Dec.     3. 

Not.  19.  Brooklyn,    N.    Y Nov     8  Dec.    2. 

Nov.  20.  New  York,  N.  Y Nov.  15  Dec.    8. 

Nov.  21.  Ft.    Worth.   Tex Nov     8  I>c.     !(. 

Nov.  22.  Chicago,    III .\ov.  15  Dec.  15. 

Nov.  26.  Iloboken.   N.   J Nov.    8  Dec.  15. 

Not.  27.  Keokuk,    la.    ."...._. Nov.    8  Dec.  2(i. 

Dec.     I.Toledo,    O .Nov.    8  Dec.  30. 

Dec.    1.  Delphi.   Ind Oct.  25  Jan.  15. 

Dec.    2.  Des   Moines,   la Nov.  15  — — — 

Dec.     8.  Toledo.  O Not  1 5 

Dec.  11.  Guthrie.    Okla.    Ter Nov     1 

Dec.  22.  Portsmouth.   Va Oct   is  Nov.  18. 

Adv..    Eng.   Record.  Od.   18.  '.Vi.  Nov.  20, 
Pratt  City.   Ala Nov.    8  Nov.  20. 

POWER,  GAS  AND  ELECTRICITY.  Xc    "l 

Not.  18.  Baperlor,  Wis Oct,  25  Dec      1 

Not.  18.  Washington,   D..  C Oct.  25  Dec     1 

Not.  19.  Elec  wiring,  hosp.,  Mlddletown.  N.  Y.Not.    8  Dec.  15 

AdT.,  Eng.  Record,  Not.  8.  Mar    4 


Brooklyn.    N.    Y .Nov.  15 

Folsom   City,    Cal Nov.  15 

Chicago.    Ill Nov.  15 

New   York,    N,    Y Nov.  15 

I'hiiadelphla.    Pa Nov.  15 

North    Amherst.    O Nov.  15 

Ft.    Monroe.   Va -Nov.    8 

Adv..  Eng     Recoid.  .\"V.  8. 

Hot    Springs.    Ark Nov.  15 

Rome.    Ua .■ Oct.  1 1 

Franchise.    Manila,    P.    I Nov.  15 

GOVKUN.MENT    WORK. 

Washington.    D.   C Oct.  25 

Adv.,  Eug.  Record,  Oct.  25  to  Nov.   15. 

U.  S.   Post  Oflice  shed  liu  la  o.  N.  V.  .  .Oct.l8. 

Adv..  Eng.  Record.  Oct.   18,  25. 

Portsmouth,   .N,    II Nov.  15 

Tompkinsville.    N,    Y..  .  .' Nov.    8 

Washington,    D.    C Oct.   25 

Ft.    McRce.    Fla Nov.    8 

Post  Office  Bldg.,  Rome.  N.   Y Oct.  18 

Dredging.    Nortolk,    Va Oct.  18 

Adv..  Eng.  Record,  Nov.   8,   15. 

Pittsburg.    Pa Nov.  15 

Pier  "and  dredging.  Boston.   .Mass Nov.    8 

Dover.   N.   J Nov.    8 

Ft.    Myer.    Va Nov.    8 

Adv..  Eng.  Recoid,  Nov.  8,   15. 

Lock,  etc..   Pittsbuig.  Pa Oct.   25 

Adv..  Eng.  Rt'cord.  Oct.  25  to  Nov.  15. 

(Ft.    .Morgan).   Miblle.  Ala Oct.   '25 

.Adv..  Eng.  Recoi'd,  Oct.  25  to' Nov.  15. 

Coal  plant.  Portsmouth.  N.   11 Oct.  18 

Navy  KIdg..  Portsmouth.  N.   11 Oct.  18 

Nashville.   Tenn Oct.   25 

Adv..  Fng.   Recoid.  Nov.   1,   15, 

Ft,    Riley.    Kan Nov.     I 

Adv..   I'^ng.  Record.  Nov.    1    to  15. 

El.  wiring  Pub,  Bldg..  ilolse.  Idaho... Oct.  25 

Adv..  Eng.  Record.  Oct.    25.  Nov.   I. 

(San  Diego  Harbor) Los  .\ngeles.  ral..\ov,    8 

Storehouse  (Ft.  Gieble).  .Newport.  R.I.Nov.     1 

Adv..  long.  Record.  Nov.   1    to  15. 

Washington.   D.    i' Nov.     I 

.\dv..  Eng.  Record,  Nov.   1   to  15. 

Newport,  R.  I Oct.  25 

Dover,    N.    J Nov.    8 

Ft.     Huachuca.    .\rlz Nov.    8 

Storehouse.    Norfolk.    Va Nov.    8 

Dredging,    Philadelphia.     Pa Nov.    8 

Machine    shop.    Boston,    Mass Nov.     S 

Htg.  &  Vent.  Pub.  Bldg.,  HoIsc  Ida.. Oct.  25 
Adv..  Eng.  Record.  Oct.   25.  Nov.   I. 

Plattsburg  Barraclis,  N.  Y Nov.    8 

Bldg..   Ft.   Myer,   Va Nov.  15 

Ft.    Lincoln.   N.   D Nov.    8 

Ft.    D.  A.  Russell,    Wyo Nov.    8 

San    Francisco,    Cal    Not.  1-> 

Dredging.  Boston.  .Mass ■.  .  .Nov.     l 

Adv..  Eng.   Record    Nov    1.  8. 

Kiowa   Agency.    Okla.   T.'r Nov.  15 

(Rappahannock  River.  Va,  (  Wasli  ,l>,C,Nov.  8 
.\dv..  Eng,  Record,  Nov.  8.   1.5. 

Emporia,   Kan Nov.     1 

Adv..  Eng.   Record,  Nov,  1,  S. 

Ft.    Monroe.    Va Nov.    8 

Adv..  Eng.    Record.  .Nov.  ,s 

Dredging.    Philadelphia,    i'a Nov.  1.5 

Ft.  Rosecrans,  Cal .Nov.  li> 

(Breton  Bay.  -Md,)  Washington.  1).  C.Nov.  8 
Adv..  Eng.  Record,  Nov,  8.   15. 

Smithery.    Boston.    Mass Nov.    8 

Dredging,   Galveston.  Tex Oct.  11 

Adv..  Eng.  Record.  Oct,  11  to  Nov,   15. 

Newport.    B.    I Nov.    8 

Adv.,  Eng.  Record,  Nov.   8,  15. 

New  York,  N.  Y Nov.    8 

Adv.,  Eng.  Recoid,  Nov.  8,   15. 

Jetty  work,  Galveston,  Tex, Oct.  11 

Adv.,  Eng.  Record.  Oct.  11  to  Nov.  15, 

Detroit.    Mich Nov.  15 

Adv..    Eug.    Record,    Nov.   15. 

Wheeling.   W.    Va N"v.  15 

Adv.,    Eng.    Record,    Nov,   15, 

Cement.   Duluth.   Minn .Nov.  15 

Adv..    Eng.    Record.    Nov.    15, 

Snagboat  and  barge.  Montgomery.  Ala. .Nov.  15 

Adv..   Eng.    Record.    Nov.   15. 

Towboat.  dredge,  etc..  Montgomery. Ala. Nov.  15 

Adv..    Eng.    Record.    Nov.   15. 

Charleston,    S.    C Nov.  15 

BUILDINGS. 

Pub.    Bldgs..    Plttf burg.    Pa Nov.    8 

School.  Brooklyn.  N.  Y' Not.    o 

Boro.   Hall  repairs.  Brooklyn.  N.  Y. ..  .Not.  15 

Storehouse,    Baltimore.    Md Nov,     1 

Barn,    Columbos     O Nov.     1 

Charity  hospital,  Shrevenort,  Pa... Nov.  1 
Plumbers'  supplies  for  school,  Bklyn.NoT.  15 

Wiring  school.  New  York.   N.  Y Nov.  15 

.School.  Chicago.  Ill Nov.  15 

School.  Berkeley.  Cal Nov.     1 

School.  New  York.  N.  Y Nov.  15 

Puh.  Bldg.,  Iltg,,  etc.,  Brooklyn,  N.  Y. Not.  15 

School.   Brookllne.   Mass Nov.  1,5 

Pub.   Bldg.,   Milwaukee.   Wis Nov.  15 

Jail,   etc.    Marion.    Ind. .Nov.    8 

School,    New    Prague.    Minn Oct,   2.i 

Cottages.    Chicago.    HI Nov.     1 

School.    Marion   Townshiii.   O Nov.  1  5 

Librarv.  Stevens  Point,  Wis Nor,  15 

Jail.   Lake   Villai'c,    Ark Nov,  15 

Librarv  plans,   Albert   I.ea,   Minn Oct.   2'i 

Htg.    Puh.   Bldg.,  Uellaire.  u Nov.  15 

C'ourt    house.  ,St,    Francisvillp.  La N6v.  15 

Capitol  work.  SI     I'mil     Minn Aug.  1H 

Municipal  hidg.  plans,  Wn.ehgfn.  D   C.Aug.  .10 

Church,   Pirmingham     .Ala Nov.  15 

School.    Cincinnati,    O Nov.  15 

Htg.  Capitol.  ColiimlilH     S.  C Oct,    4 

.\ruiory  Plans.  Brook'vn  N  V  .  ...Nov.  S 
Mason  tempie  plans    Washin-Tton,  D,C,Oct.  11 

Library  nians    Itinghamion,  N,  V Nov.  15 

-Bricks,    Mlddletown.   Del Nov.  15 

MlS(i:i,LANEors. 

Wharf.  .New  Drlcans,  I.a  ,     ,    Nov,  15 

W,  I.  fence.  Yoiik.rs.  NY Nov.  15 

St,  Sweeping  niacliiiie.  Chicago,   III,.. Nov.  15 

Rem.  of  snow    New    York,  N.   V Nov.  15 

Garb,    disposal.    .Allanla.    I!a Oct.    4 

l-'.lect.  Ry.  Franchise.  Oakland.  Cal... Nov.  15 
Elect,  Ry.  Franchise.  Berkeley.  Cal... Nov.  15 
Excav.  &  Const.  R.  H.,  San  Franlcsco.Nov.  15 
St.  Ky.  franchise,  Manila.  P.  I Not.  15 
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Advice  to  Young  Engineers. 


It  is  commonly  said  that  it  costs  nothing  to 
give  advice,  but  when  a  busy  consulting  engi- 
neer will  give  up  the  greater  part  of  a  week 
tor  the  purpose  of  addressing  a  body  of  young 
men  it  does  not  need  exceptional  wisdom  to 
realize  that  the  advice  costs  a  considerable  sum 
to  the  giver.  And  when  an  extended  and  varied 
practice  is  drawn  upon  to  furnish  illustrations 
of  the  speaker's  main  topics,  there  is  apt  to 
be  a  number  of  points  of  general  interest  in 
the  remarks,  although  addressed  primarily  to 
engineers  in  the  embryo.  This  is  certainly  true 
ot  an  address  which  Mr.  J.  A.  L.  Waddell  de- 
livered before  the  last  graduating  class  of  the 
Rose  Polytechnic  Institute.  Not  the  least  in- 
teresting feature  about  it  is  the  clear  statement 
of  a  few  views  concerning  current  engineer- 
ing practice  which  The  Engineering  Record 
considers  just  as  misleading  as  they  are  inter- 
esting. 

As  an  example  of  what  is  meant  by  mislead- 
ing views  a  single  quotation  may  be  made  from 
the  portion  of  the  address  on  the  desirability 
of  different  specialties.  "Believe  me,"  the 
speaker  stated,'  "I  would  prefer  a  position  as 
boss-grader  on  a  dump  to  that  of  city  engineer, 
and  I  would  rather  work  as  a  navvy  with  a 
pick  and  shovel  than  accept  a  subordinate  posi- 
tion in  the  engineering  department  of  a  city." 
It  may  be  safely  stated  that  most  members 
of  the  profession  would  select  the  duties  of  city 
engineer  to  the  job  of  boss-grader,  and  it  is 
hard  to  believe  that  many  assistant  city  engi- 
neers will  seize  the  first  opportunity  to  resign 
for  the  honor  of  doing  day  labor  in  a  trench. 
In  fact,  it  is  questionable  whether  the  speak- 
er's own  feelings  might  not  experience  a  change 
were  he  actually  confronted  with  the  necessity 
of  making  a  choice. 


Such  disparagement  of  the  very  important 
field  of  municipal  engineering  is  particularly 
unfortunate  because  to-day  there  is  a  greater 
demand  for  young  graduates  for  this  class  of 
work  than  for  any  other.  The  consulting  spe- 
cialists in  municipal  engineering  are  men  of  as 
high  standing  iu  the  profession  as  those  whose 
work  is  along  railway  or  structural  lines.   The 


salaried  engineers  engaged  in  municipal  engi- 
neering are  probably  as  well  paid  and  as  well 
treated  as  men  on  salaries  in  other  engineer- 
ing specialties,  while  they  certainly  average 
fewer  hours  of  work  per  week.  Moreover  the 
public  appreciation  of  the  value  of  good  muni- 
cipal engineering  is  growing  by  leaps  and  ' 
bounds,  as  taxpayers  learn  that  a  competent 
city  engineering  department  will  earn  many 
times  its  expense — even  when  paid  very  lib- 
erally— by  saving  their  money  from  both  use- 
less waste  and  costly  parsimony. 

The  great  objection  to  municipal  work  has 
been  an  alleged  insecurity  of  the  tenure  of 
office.  "It  degrades  a  man,  in  his  own  estima- 
tion at  least,"  Mr.  Waddell  told  his  hearers, 
"to  feel  that  he  is  at  the  mercy  of  every  log- 
lolling.  wire-pulling  ward-politician,  who  may 
lor  any  i-eason  take  offence  against  him."  This 
is  only  true  in  a  limited  sense.  It  degrades 
no  man  to  know  that  he  is  unpopular  with  vi- 
cious persons,  l)ut  it  by  no  means  follows  that 
a  log-rolling,  wire-pulling  ward-politician  is  vi- 
cious. Many  men  who  are  eminently  success- 
ful politi<al  managers  are  working  with  only 
the  public  welfai'e  in  view,  and  many  men  who 
have  the  name  of  being  political  hogs  are  really 
public  benefactors.  Everyone  poses  as  a  judge 
of  public  affairs,  yet  very  few  have  any  quali- 
fications for  forming  a  reliable  judgment. 
Politics  is  a  hobby  with  many  people  of  the 
highest  character,  yet  the  acts  of  such  men 
aie  criticized  by  their  fellow  citizens  with  a 
savageness  which  a  reputable  judge  would  not 
use  to  a  convicted  criminal.  Municipal  work 
of  all  classes  has  come  to  have  a  bad  name 
that  it  does  not  deserve,  and  while  too  many 
changes  are  made  in  municipal  offices  for  other 
causes  than  the  public  good,  it  is  but  fair  to 
point  out  that  in  other  branches  of  engineer- 
ing, tact,  a  good  presence,  business  ability  and 
family  influence  are  often  more  important  than 
strictly  engineering  qualifications. 

Another  statement  in  this  address  which  is 
misleading  was  the  following:  "The  services 
of  a  newly-fledged  engineer  are,  as  a  rule,  of 
little  or  no  account."  This  is  literally  true  in 
some  cases,  yet  the  implication  that  technical 
education  is  not  of  much  value  in  practical  en- 
gineering is  very  far  from  the  case.  In  fact. 
Mr.  Waddell,  practically  denied  the  statement 
a  little  later  in  the  same  address  by  mention- 
ing that  fair  salaries  can  be  obtained  by  young 
graduates  in  a  number  of  lines  of  work.  What 
he  really  meant  is  better  indicated  by  another 
quotation:  "In  our  office  we  figure  that  it  takes 
three  months  to  bring  the  value  of  the  recent 
graduate's  services  up  to  zero,  and  three 
months  more  to  recoup  the  office  for  its  loss 
on  his  instruction;  so  it  is  not  until  after  six 
months  his  work  really  begins  to  become  re- 
munerative." This  last  quotation  is  what  might 
be  expected  by  anyone  familiar  with  the  char- 
acter of  the  work  that  is  done  in  the  speaker's 
offices;  and  the  fact  that  it  takes  six  months  to 
train  a  graduate  to  the  work  of  this  office  does 
not  mean  that,  without  such  training,  the  young 
graduate's  business  value  is  nil.  It  simply 
means  that  the  requirements  of  that  particular 
office  are  so  special  that  it  takes  time  to  learn 
to  meet  them. 

It  is  just  the  same  in  any  business,  and  the 
fact  that  the  man  to  be  trained  is  a  young  fel- 
low with  only  a  technical  school  training  has 
nothing  to  do  with  the  principle  involved.  It 
is  unfortunate,  therefore,  that  just  at  a  time 
when  the  most  encouragement  should  be  given 
such  young  men,  their  ambition  receives  a 
chilling  blow  of  this  sort.  The  nature  of  young 
graduates  is  the  same  as  that  of  older  men; 
some  of  them  dream  vain  things  and  to  others 
a  spade  is  always  a  spa4e.    Some  are  willing  to 


step  from  the  school  into  the  office  of  chief  en- 
gineer of  any  old  thing,  but  how  many  of  us 
with  gray  hair  are  without  a,  half-dormant  con- 
sciousness that  we  could,  for  instance,  have 
settled  the  anthracite  coal  strike  with  celerity 
and  equity  had  we  only  possessed  the  power? 
Every  business  has  its  special  features,  and 
every  house  in  that  business  has  its  special 
practices,  and  the  most  experienced  man  could 
not  pass  from  one  house  to  another  without 
spending  some  time  in  becoming  acquainted 
with  his  surroundings.  In  passing  from  one 
business  to  another,  more  time  is  needed.  In 
the  same  way,  in  passing  from  a  technical 
school  to  an  engineering  office,  a  young  man 
makes  a  purely  business  change  and  his  em- 
ployer must  expect  to  be  at  some  expense  while 
the  ropes  are  being  learned. 


It  must  not  be  thought  that  because  The  En- 
gineering Record  cannot  agree  with  some  of 
Mr.  Waddeil's  views  that  his  address  did  not 
contain  advice  of  much  value.  Many  portions 
were  excellent,  for  example:  "In  dealing  with 
people,  a  cultivation  of  policy  and  tact  is  a  vir- 
tue. Because  you  think  a  man  is  a  fool,  that 
is  no  reason  for  telling  him  so.  When  you  see 
that  an  individual  is  cherishing  some  set  no- 
tion which  is  erroneous,  it  is  far  better  to  lead 
him  gently  to  a  recognition  of  his  error  than 
to  tell  him  imperiously  that  he  is  wrong  or  does 
not  understand  the  matter."  Probably  no  piece 
of  advice  to  young  engineers  can  equal  this  in 
\alue.  The  professional  duties  of  the  engineer 
are  concerned  with  applied  science;  with  util- 
izing natural  laws  and  material  substances. 
But  success  Is  impossible  without  something 
more  than  knowledge  and  skill  in  applying  it. 
Success  can  only  come  with  the  ability  to  dele- 
gate work  to  others,  each  receiving  that  best 
suited  to  his  attainments,  and  ability  to  con- 
vince busy  men  without  technical  knowledge 
of  the  importance  of  the  engineer's  advice. 
The  successful  engineer  must  understand  how 
to  handle  men  as  well  as  to  apply  science. 


Subordinate  Engineering  Positions  in  New  York 
Departments. 


Recent  statements  in  several  New  York  news- 
papers indicate  that  it  has  been  impossible  for 
some  city  departments  to  obtain  as  many  tran- 
sitmen  and  topographical  draftsmen  as  are 
needed  to  carry  on  their  engineering  work,  the 
salary  paid,  $1,200  per  annum,  not  being  suffi- 
cient inducement.  When  a  borough  president 
appeared  before  the  Boanl  of  Kstimate,  which 
is  the  guardian  of  the  city  treasury,  to  ask  that 
he  be  allowed  to  engage  additional  draftsmen 
at  a  salary  of  $1,500,  it  is  reported  that  the 
Comptroller  oljjected  on  the  ground  that  the 
salary  at  present  allowed  was  greater  than  tran- 
sitmen  were  given  by  several  railroads  that  lie 
mentioned;  notably  the  Pennsylvania  and  New 
York  Central  roads.  Permission  was  finally  ob- 
tained to  engage  a  few  men  at  $1,500  per  year 
until  January  first,  when  the  pay  for  transitmen 
is  to  be  fixed  at  $1,200.  It  is  but  fair  to  the 
engineering  staff  of  the  city  to  state  that  the 
salaries  paid  by  railroad  companies  and  private 
corporations  cannot  be  directly  compared  with 
those  paid  by  a  large  municipality,  especially 
New  York.  The  transitman  in  the  employment 
of  a  railroad  company,  if  he  is  a  capable  man, 
has  a  greater  opportunity  for  advancement  than 
he  would  have  in  the  engineering  staff  ot  a 
great  city.  Furthermore,  experience  with  a  pri- 
vate corporation  would  be  apt  to  have  a  wider 
range.  Again,  the  living  expenses  of  a  transit- 
man  are  much  greater  in  New  York  than  they 
would  be  on  railway  work,  in  which  he  would 
be  located  along  the  line  of  the  road,  much  of 
the  time  in  small  communities.    Advaiicement 
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from  a  transitman's  position  in  the  departments     supply  from  Konomoc  Lake  having  become  in-     valley    is    a    layer    of    hard,    compact    clayey 
of  the  City  of  New  York  is  particularly  difficult      adequate  for  the  needs  of  the  city,  it  became      gravel  containing  some  boulders,  and  it  was  sup- 


because  of  the  manner  in  which  assistant  en- 
gineers, the  next  higher  grade,  are  appointed 
and  the  infrequency  of  these  appointments. 
Many  transitmen  in  the  employ  of  the  depart- 
ments are  doing  work  of  an  importance  that 
should  entitle  them  to  larger  compensations 
than  their  present  salaries,  but  even  these,  it 
seems,  are  considered  to  be  too  large. 

In  these  times  of  activity  the  demand  for  en- 
gineering talent  is  greater  than  the  supply  and 
in  the  competition  to  secure  this  talent,  be  it 
that  of  a  transitman  or  chief  engineer,  the  City 
of  New  York  can  much  better  afford  to  pay  what 
is  necessary  and  in  other  ways  make  the  posi- 
tion more  attractive  to  good  men,  rather  than 
to  let  its  public  works  suffer  for  the  want  of 
a  proper  engineering  staff  to  complete  and  main- 
tain them. 


A  New  Reservoir  at  New  London,  Conn. 


necessary  to  obtain  a  further  supply  at  once. 

The  new  supply,  which  it  is  estimated  will 
also  furnish  one  and  one-half  million  gallons 
of  water  dally,  is  drawn  from  a  watershed  of 
about  2  square  miles  area  just  beyond  the  old 
one,  and  the  two  reservoirs  are  connected  by 
a  16  and  20-inch  pipe  line,  a  branch  being  left 
for  connection  with  a  proposed  third  reservoir 
when  needed.  The  distance  between  the  new 
dam  and  the  head  of  Konomoc  Lake  is  about 
3  miles,  making  the  former  about  10%  miles 
from  the  city.  It  should  be  stated  that  the 
arm  of  Konomoc  Lake  nearest  the  new  reser- 
voir, while  of  considerable  area,  is  shallow  and 
marshy,  and  this  portion  is  cut  off  from  the 
main  body  of  the  lake  by  a  filter  dam  or  em- 
bankment of  coarse  gravel.  This  simple  ex- 
pedient is  very  effective  in  decolorizing  the 
water,  the  difference  on  the  two  sides  of  this 
embankment  being  at  times  very  marked.    The 


The  water- works  of  the  city  of  New  London, 
Conn.,  are  at  present  being  extended  under  the 
direction  of  W.  H.  Richards,  engineer,  so  that 
the  supply  will  be  practically  doubled.  The 
reservoir  which  will  be  the  means  of  effecting 
this  addition  will  soon  be  completed  and  pre- 
sents a  number  of  interesting  features.  The 
resert-oir  is  formed  by  an  earth  dam  approxi- 
mately 1,200  feet  long  with  a  concrete  core 
wall,  and  a  supplementary  dam  about  400  feet 
long,  entirely  separate  from  the  main  structure, 
was  necessary  at  one  end.  The  height  of  the 
main  dam  above  the  natural  surface  does  not 
much  exceed  20  feet,  but  at  the  center  of  the 
stmcture  a  fine,  wet  sand  was  struck  which 
made  it  necessary  to  sink  the  foundations  much 
deeper  than  had  been  anticipated — a  total  of 
about  62  feet  below  the  surface  at  the  deepest 


posed  from  the  indications  of  the  test  pits  that 
this  layer  was  at  a  fairly  uniform  depth  across 
the  valley.  This,  however,  proved  not  to  be 
the  case,  for  near  the  center  of  the  dam  a 
pocket  of  fine  running  sand  was  struck,  which, 
at  the  deepest  part,  was  about  30  feet  wide  and 
extended  to  a  depth  of  62  feet  below  the  sur- 
face. Although  not  exactly  what  would  be 
called  a  quicksand,  it  was  necessary  to  confine 
this  material  very  carefully  in  order  to  carry 
on  the  work.  On  one  side  of  this  pocket  the 
hardpan  rose  almost  perpendicularly  to  within 
19  feet  of  the  surface,  but  on  the  other  side  it 
rose  to  about  44  feet  from  the  surface  and  then 
sloped  fairly  regularly  for  275  feet  to  a  point 
where  it  was  35  feet  from  the  surface  and  rcse 
abruptly. 

This  unexpected  condition  of  the  foundation 
added  greatly  to  the  difficulties  and  cost  of 
construction.     The  sides  of  the  trench  for  the 
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Plan  of  Main  Part  of  Dam,  New  Londo  n,  Conn. 
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part  At  the  upper  end  of  the  reservoir  a  so- 
called  filter  dam  has  been  constructed  across 
the  main  brook,  through  which  the  water  will 
percolate  from  a  section  of  the  reservoir  which 
It  was  deeme.d  inadvisable  to  strip  as  thorough- 
ly as  the  main  basin. 

The  principal  water  supply  of  the  city  has, 
up  to  the  present  time,  been  drawn  from  a 
body  of  water  known  as  Konomoc  Lake,  about 
six  or  seven  miles   from  the  city,  which  fur- 


new  supply  will  all  pass  through  the  old  reser- 
voir, and  it  is  proposed  to  build  that  part  of 
the  connection  which  passes  through  the  old 
watershed  in  the  form  of  an  open  channel  so 
as  to  intercept  a  large  part  of  the  water  which 
now  flows  into  the  shallow  arm  of  the  reservoir 
just  mentioned. 

The  new  dam  is  irregular  in  plan,  this  ar- 
rangement   having    been    chosen    in    order    to 


core  wall  had  to  be  protected  with  sheeting  and 
carefully  timbered.  In  the  bottom  of  the 
trench,  for  a  distance  of  about  400  feet,  4-inch 
matched  and  splined  sheet  piling  was  driven 
down  to  hard  bottom.  This  was  a  rather  deli- 
cate operation  on  account  of  the  material  en- 
countered and  the  depth  of  the  trench,  and  it 
was  found  that  comparatively  light  blows  on 
the  piling  gave  the  best  results.  The  maximum 
depth  of  trench  was  40  feet  below  the  surface 
and  the  piling  was  driven  22  feet  below  this. 
At  first  an  ordinary  rock  drill  with  a  20-pound 
weight  in  place  of  the  drill  was  used  to  drive 
the  piles,  and,  as  far  as  the  driving  was  con- 
cerned, it  gave  good  satisfaction.  The  rapidity 
of  the  blows  gave  the  pile  no  time  to  stop  or 
jump  back,  and  it  was  driven  as  though  by  a 
steady  pressure.  However,  as  the  drill  had  not 
been  designed  for  such  a  purpose  as  this  there 
were  several  breakdowns,  and  an  ordinary  pile 
driver  was  finally  used.  This  was  operated  so 
as  to  give  very  light  blows,  it  being  found 
that  otherwise  there  was  a  tendency  to  disturb 
the  sheeting  on  either  side  of  the  trench.  A 
1,700-pound  hammer  was  used,  with  a  fall  not 
exceeding  5  feet.  A  couple  of  heavy  wale  pieces 
were  bolted  along  the  top  of  the  sheeting  and 
the  footing  course  of  the  concrete  core  wall  was 
laid  around  them. 

The  core  wall  is  3  feet  thick  at  the  base  and 


utilize  several  natural   mounds  in  the  valley, 

nishes  about  one  and  one-half  million  gallons  which,    while   making  the   excavation   for   the  I14   feet  at  the  top.     The  specifications  called 

per  day.    The  surface  of  the  original  pond  was  core  wall  deeper  In  plages,  reduced  the  amount  for  a  concrete  of  1  part  cement,  3  of  sand,  2  of 

raised  by  means  of  a  dam  so  that  its  total  ca-  of  necessary  embankment.    In  making  the  pre-  fine  gravel  and  4  of  stone  not  larger  than  2% 

paclty   Is   now   between   six  hundred   and  six  liminary  studies,  test  pits  were  sunk  along  the  inches.     It  was  found  that  In  several  places  on 

hnndred  and  fifty  million  gallons.     The  water  line  of  the  proposed  dam,  and  these  seemed  to  the   work    a   sandy   gravel    could   be   obtained 

from  this  lake  passes  to  the  city  through  two  show    that   a  fairly   good  foundation   for   the  without    screening,    which    answered    this    de- 

malns.  20  and  16  Inches  in  diameter.    As  there  core  wall  would  be  reached  at  a  reasonable  depth,  scription  very  closely  and   uniformly,   so  that 

Is  both  a  high  service  and  a  low  service  the  The  soil  of  the  whole  region  Is  of  a  gravelly  all  that  was  necessary  was  to  mix  the  one  part 

draft  of  water  for  the  latter  is  utilized  to  raise  nature,  so  much  so  that  It  was  impossible  to  of  cement  with  nine  parts  of  this  gravel,  care 

the  quantity  required  for  the  high  service  to  a  obtain  any  clay  for  puddle  in  the  dam.    Under-  being    taken    of    course    to    remove    all    large 

tower  In  the  higher  portion  of  the  city.    The  lying  the  superflclal   gravel  formation  In  the  stones.    Nazareth  Portland  cement  was  used  for 
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most  of  the  work,  although  Atlas  was  used  to 
some  extent.  The  concrete  was  mixed  so  wet 
that  no  tamping  was  required  to  consolidate  it. 
The  water  face  of  the  core  wall  was  plastered 
with  %-inch  of  one  to  one  mortar  and  brushed 
over  with  a  cement  wash. 

The  results  seemed  to  bear  out  the  expecta- 
tion that  in  spite  of  the  thinness  of  the  wall  it 
win  be  practically  water-tight.  The  con- 
crete presented  a  solid,  compact  appear- 
ance, entirely  free  from  the  voids  which 
might,  perhaps,  have  been  expected  from 
such  a  lean  mixture.  The  forms  were  made  of 
ordinary  rough  planking  and  the  large  cracks 


and  thoroughly  rolled,  and  it  is  thought  that 
the  result  will  be  in  every  way  satisfactory. 
The  water  face  of  the  dam  is  paved  with  12-inch 
cobble-stones  on  6  inches  of  sand,  and  the  fin- 
ished work  presents  a  very  smooth  and  com- 
pact appearance.  There  were  about  4,200  yards 
of  this  paving.  The  accompanying  photo- 
graphs show  the  two  sides  of  the  dam  near  the 
gate  chamber  as  they  appeared  early  in  Aug- 
ust, when  nearing  completion. 

The  portion  of  the  embankment  on  the  down- 
stream side  of  the  core  wall  was  made,  accord- 
ing to  specifications,  of  material  free  from  vege- 
table   matter    and    large    stones,    thoroughly 
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rubble  stone  masonry,  with  a  coping  course  of 
dressed  stone.  In  passing  over  this  spillway, 
the  water  will  fall  about  3  feet  vertically  and 
then  flow  down  a  wasteway  with  a  slope  of  12 
in  100,  about  250  feet  long,  with  dry  rubble  side 
walls  and  a  paving  of  15-inch  cobbles  placed  on 
end.  In  planning  this  wasteway,  the  natural 
slope  of  the  land  was  utilized  so  as  to  necessi- 
tate as  little  filling  and  excavation  as  pos- 
sible. 

One  portion  of  the  reservoir  site  was  covered 
with  hardwood  timber  before  the  work  began, 
and  this  was  utilized  for  fuel,  both  for  domes- 
tic purposes  and  for  making  steam.  In  the  bed 
of  the  reservoir  proper  all  top  soil,  muck  and 
roots  were  grubbed  out,  leaving,  as  far  as  prac- 
ticable, a  clean  gravel  surface.  Some  17,500 
yards  of  this  material  was  removed.  Above 
the  filter  dam  the  surface  was  only  cleared  off, 
not  grubbed;  and  in  some  parts  of  the  reservoir 
bottom  a  layer  of  gravel  was  placed  over  the 
natural  surface  after  removing  large  roots  and 
stumps. 

The  filter  dam  just  mentioned  is  about  400 
feet  long,  10  feet  wide  on  top  and  20  feet  high, 
with  side  slopes  of  2  to  1.  It  is  composed  en- 
tirely of  gravel.  There  is  a  24-inch  pipe  through 
the  bottom  of  this  dam.  through  which  the 
brook  has  flowed  during  construction.  An  over- 
flow is  arranged  so  that  when  the  water  reaches 
a  certain  level  it  will  flow  directly  into  the 
main  body  of  the  reservoir.  It  is  estimated  that 
the  -capacity  of  the  reservoir  will  be  one  hun- 
dred and  seventy-five  million  gallons.  It  will 
cover  50  acres  and  have  an  average  depth  of 
20  feet. 

The  new  reservoir  is  located  practically  in 
the  wilderness,  there  being  but  two  buildings 
of  any  kind  on  the  whole  watershed,  and  all  the 
materials  had  to  be  carted  over  10%  miles  of 
hilly   road   in  very   poor   condition,   from   New 


and  knot-holes  were  plugged  up  inside  with 
mortar  before  the  concrete  was  laid,  so  as  to 
prevent  the  mortar  of  the  concrete  from  run- 
ning out  of  the  cracks.  In  order  to  thoroughly 
bond  new  work  to  that  already  laid,  short 
lengths  of  timber  were  half  buried  longitudi- 
nally in  the  top  and  end  of  a  section  as  it  was 
finished,  thus  making  recesses  when  the  blocks 
were  removed. 

The  effluent  gate  chamber,  about  6  feet  square 
inside,  is  also  built  of  concrete,  but  for  this 
work  large  boulders  were  placed  in  the  walls, 
care  being  taken  that  they  did  not  come  too 
near  the  surface.  There  are  two  24-inch  sluice 
gates  opening  into  this  chamber,  lOVj  feet  apart 
vertically.  The  wing  walls  of  the  approach  to 
the  effluent  chamber  are  entirely  of  concrete 
and  are  perpendicular  to  the  center  line  of  the 
dam.  A  small  gate  house  will  surmount  the 
effluent  chamber,  and  its  walls  of  rough  cob- 
bles will  be  in  keeping  with  the  wildness  of 
the   surrounding   country. 

The  bottom  of  the  gate  chamber  is  9  fe^t 
above  the  level  of  the  water  in  the  old  reser- 
voir, which  determines  the  minimum  head  for 
the  three  miles  of  pipe  line  connecting  the  two. 
There  is  a  *o-inch  pipe  line  for  about  a  third 
of  the  way  and  a  20-inch  line  the  remainder. 
At  the  lowest  point  it  is  50  feet  below  the 
level  of  the  old  reservoir.  It  has  been  esti- 
mated that  with  a  head  of  15  feet  above  the 
old  reservoir,  or  fi  feet  above  the  bottom  of 
the  gate  chamber,  the  discharge  will  be  one  and 
one-half  million  gallons  per  24  hours.  The 
level  of  high  water  in  the  new  reservoir  will 
be  32  feet  above  that  in  the  old  one,  or  210 
feet  above  tide  water  at  New  London. 

As  it  was  found  impossible  to  get  any  clay 
for  the  water  side  of  the  embankment,  selected 
loam  was  used.    It  was  placed  in  6-incb  layers 
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watered  as  deposited.  This  was  almost  entirely 
gravel.  In  addition  to  the  watering  it  was 
further  compacted  by  the  passing  of  teams  over 
it.  It  will  be  observed  from  the  section  that 
the  core  wall  was  placed  well  toward  the  water 
face  of  the  dam.  This  was  done  in  the  belief 
that  the  impervious  part  of  the  dam  should  be 
placed  as  near  the  water  face  as  possible,  con- 
sistent with  stability,  and  that  the  gravel  filling 
behind  the  core  wall  gives  the  necessary  weight. 
The  down-stream  face  of  the  dam  is  to  be 
grassed  over. 
The  spillway  is  40  feet  wide  and  is  built  of 


London.  The  carting  of  3,500  barrels  of  cement 
over  this  road  was  by  no  means  a  small  item. 
A  telephone  line  was  built  to  give  ready  com- 
munication with  the  city.  The  work  done  in- 
cluded about  28,000  cubic  yards  of  embank- 
ment and  3,700  cubic  yards  of  concrete.  The 
original  contractors  threw  up  the  work  after  it 
was  begun,  and  The  C.  H.  Eglee  Company,  of 
Boston,  has  performed  nearly  the  whole  of  the 
contract.  The  assistant  engineer  who  has  had 
direct  supervision  of  construction  is  Mr.  Robert 
W.  Chaffee.  The  cost  of  the  completed  reservoir 
will  probably  be  about  |80,000. 
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The  Maipieii  Preliminary  Filters  for  the  Prepara- 
tion of  Water  for  Sand  Filtration. 


The  rate,  and  consequently  the  cost,  of  oper- 
atlnc  a  sand  filter,  as  well  as  the  quality  o(  its 
effluent,  are  materially  influenced  by  the  nature 
of  the  applied  water.  The  method  heretofore 
commonly  in  vogue  for  preparing  turbid  or 
muddy  waters  for  filtration  has  been  subsidence 
for  a  longer  or  shorter  period  In  settling 
basins,  with  or  without  the  addition  of  lo- 
agulants.  Another  scheme  has  been  suggested 
within  the  last  few  years  by  Mr.  P.  A.  Maignen 
and  has  been  made  the  subject  of  experimental 
research  in  Philadelphia.  Instead  of  using  a 
settling  basin,  a  device  known  as  a  scrubber  is 
used  for  removing  a  considerable  portion  of  the 
turbidity  from  raw  river  water  before  applying 
it  to  the  surface  of  the  sand  filters.  At  the 
same  time,  a  scrubber  also  removes  a  large 
percentage  of  the  bacteria.  The  Maignen  Fil- 
tration Company  Is  to  erect  a  number  of  these 
scrubbers,  or  preliminary  filters,  at  the  Lower 
Koxborough  filtration  station  of  the  Philadel- 
phia water-works.  The  description  of  the 
■cnibbers  and  the  discussion  of  their  efficiency 
and  economy  given  below  have  been  condensed 
from  a  report  made  by  Messrs.  Rudolph  Hering 
and  George  W.  Fuller,  of  New  York,  to  the 
Maignen  Filtration  Company.  I'his  report  is 
based  on  experiments  conducted  at  two  stations 
in  Philadelphia,  one  supplied  with  Schuylkill 
River  water  after  settling  for  several  days  in 
Blast  Park  Reservoir,  and  the  other  supplied 
with  raw  water  as  pumped  from  the  same  river. 

The  Maignen  system  in  general  consists  of 
the  double  filtration  of  water,  two  or  more  kinds 
of  filtering  materials  being  used  in  each  filter. 
The  first  filtration  takes  place  at  a  rapid  rate 
in  an  upward  direction  through  coarse-grained 
material,  like  broken  stone,  coke  or  slag,  sup- 
plemented at  the  top  by  a  layer  of  "elastic  ma- 
terial." such  as  sponge  or  peaty  fiber.  In  these 
preliminary  filters  the  rate  of  filtration  is  nomi- 
nally sixty  million  gallons  per  acre  daily.  In 
the  event  that  for  long  periods  at  a  time  the 
raw  water  should  be  very  turbid,  consideration 
would  be  given  to  "scrubbing"  the  water  more 
than  once,  or  to  some  other  preparatory  treat- 
ment preceding  the  regular  scrubber.  Scrub- 
bers are  cleaned  by  occasionally  reversing  the 
flow  of  water  through  them,  and  less  frequently 
by  removing  the  materials,  cleaning  and  replac- 
ing them. 

The  following  advantages  are  claimed:  Scrub- 
t)er8  are  much  cheaper  to  install,  per  unit  of 
water  treated,  than  subsiding  reservoirs;  are 
especially  well  adapted  for  sites  where  land  is 
very  limited  in  extent  and  expensive,  because 
of  the  relatively  small  area  required  per  unit 
of  capacity;  and  are  capable  of  preparing  river 
water  for  filtration  without  the  use  of  coagu- 
lants up  to  higher  limits  of  turbidity  in  the 
raw  water  than  are  ordinary  settling  basins. 
Scrubbers  are  capable  of  giving  more  thorough 
clarification  to  ordinary  water  than  it  is  pos- 
sible to  obtain  by  subsidence.  The  smaller 
amount  of  turbidity  in  the  water,  when  leaving 
the  scrubbers,  as  compared  with  that  leaving 
the  subsiding  basins,  causes  a  considerable  re- 
duction in  the  cost  of  operating  the  final  filters, 
and  so  the  scrubbers  are  to  be  credited  with 
the  saving  in  filter  charges.  Scrubbers  can  be 
cleaned  economically,  and  in  total  cost  are 
cheaper  for  the  preparatory  treatment  of  mod- 
erately turbid  river  water  than  plain  subsiding 
reservoirs. 

When  a  scrubber  is  operated  under  reasonably 
favorable  conditions,  it  is  very  noticeable  that 
It  yields  a  water  for  final  filtration  which  con- 
tains only  very  little  turbidity,  and  which  is 
much  clearer  than  that  obtained  by  means  of 
•edtmentation,  for,  say,  one  to  three  days.    The 


scrubber  effluent  is,  also,  purer  from  a  bacterial 
standpoint,  as  the  percentage  removal  of  bac- 
teria in  the  river  water  by  sedimentation  and 
by  scrubbing  is  about  40  and  80,  respectively, 
on  an  average.  Thus  the  purity  of  the  scrub- 
ber effluent  would  be  three  times  as  great  as 
that  of  the  settled  water.  In  other  words,  it 
would  require,  on  this  basis,  a  removal  of  00 
per  cent,  of  the  bacteria  in  the  settled  water  to 
yield  a  product  equal  in  quality  to  that  of  the 
scrubber  effluent. 

In  a  number  of  places  it  has  been  found  that 
when  a  water  has  been  filtered  once,  under  or- 
dinary conditions  as  to  rate  and  materials  of 
filtration,  a  second  filtration  is  sometimes  of 
very  little  or  no  benefit  The  reason  assigned 
for  this  experience  is  that  the  first  filtration 
removes  those  constituents  which  are  necessary 
in  order  to  "ripen"  a  filter,  through  the  estab- 
lishment of  gelatinous  films  around  the  sand 
grains,  and  of  certain  biological  processes.  This 
aspect  of  the  matter  has  received  very  careful 
attention,  and  the  evidence  shows  that  excel- 
lent results  may  be  regularly  obtained  from 
the  filtration  of  the  Philadelphia  water  after 
it  passed  through  a  scrubber.  The  construc- 
tion of  the  latter  and  its  rate  of  filtration  do 
not  seem  to  impoverish  the  local  water  preju- 
dically  as  to  those  constituents  needful  for  de- 
veloping and  maintaining  the  final  filter  in  a 
well-ripened  and  efficient  condition. 

Experience  shows  that  as  a  general  proposi- 
tion the  cost  of  operating  large  gravity  filter 
plants  is  proportional  to  the  amount  of  clogged 
material  removed  per  unit  volume  of"  water 
treated.  This  statement  assumes,  of  course, 
comparable  conditions  as  to  facilities  and  wages 
of  laborers,  and  disregards  such  special  fea- 
tures as  removal  of  ice  from  open  filters.  The 
cost  of  executive  and  laboratory  control  is  also 
excluded,  as  this  is  not  directly  related  to  the 
character  of  the  water  after  it  has  been  pre- 
pared for  final  filtration. 

Experience  at  several  places  also  shows  that, 
approximately  speaking,  the  amount  of  clogged 
material  to  be  removed  from  flltei's,  other 
things  being  equal,  is  proportional  to  the  tur- 
bidity (within  ordinary  limits)  of  the  applied 
water.  At  many,  and  perhaps  most,  filter  plants, 
this  principle  is  not  readily  apparent  from  the 
records,  because  there  are  not  obtained  con- 
tinuous periods  of  sufficient  length  to  show 
what  can  be  done  with  a  given  narrow  range 
of  applied  turbidity.  Frequently  quite  a  wide 
range  of  turbidity  is  noted  during  a  single  run 
between  clearings,  and  occasionally  a  larger 
yield  is  obtained  with  a  high  than  with  a  low 
average  turbidity.  These  are  largely  explained 
by  differences  in  the  condition  of  the  sand  layer 
■at  the  beginning  of  the  run.  Where  raw  water 
is  applied  to  filters,  complications  also  arise 
in  some  instances  from  algae  growths  and  sus- 
peni.ed  organic  (amorphous)  matter,  which 
clogs  a  filter  to  an  excessive  degree  in  propor- 
tion to  its  turbidity.  Notwithstanding  the  ob- 
scuring of  data  by  a  variety  of  causes  in  prac- 
tice, this  principle  is  a  correct  one.  From  the 
foregoing  it  follows  that  the  cost  of  filter  opera- 
tion is  approximately  proportional  to  the  tur- 
bidity of  the  applied  water,  and  upon  this  prin- 
ciple rests  one  of  the  principal  merits  of  the 
scruboer. 

Available  evidence  indicates  that  settled  water 
at  Philadelphia  would  average  about  20  parts 
of  turbidity  per  million. ,  With  filters  operated 
at  a  six  million  rate  and  a  4-foot  loss  of  head, 
the  yields  between  cleanings  would  probably 
average  about  seventy  million  gallons  per  acre, 
and  the  average  depth  of  scraping  about  % 
inch.  This  makes  the  amount  of  clogged  ma- 
terial to  be  handled  about  1.5  cubic  yards  per 
million  gallons  of  water  filtered,  lue  average 
turbidity  ot  a  scrubber  effluent  would  probably 


be  between  5  and  10  parts,  so  that  there  is 
every  reason  to  believe  that  the  average  filter 
yield  between  cleanings  would  be  about  twice 
as  great  as  with  settled  water,  other  things  be- 
ing equal.  Hence  it  is  concluded  that  a  scrub- 
ber etnuent  as  compareu  with  settled  water 
would  reduce  the  cost  of  filter  operation  by 
about  50  per  cent.  Furthermore,  from  the  evi- 
dence presented  up  to  this  time  it  is  to  be 
gathered  that  a  scrubber  could  give  additional 
stability  to  a  system  of  purification  in  which  a 
high  rate  of  filtration  is  employed;  and,  there- 
fore, it  is  entitled  to  certain  financial  credit  by 
making  feasible  these  relatively  high  rates  of 
filtration. 

The  term  "muddy  water"  is  a  relative  one, 
and  conveys  different  impressions  according  to 
the  associated  conditions.  For  present  pur- 
poses in  discussing  the  local  river  waters  we 
may  draw  the  line  between  muddy  and  non- 
muddy  water  at  about  75  parts  ot  turbidity.  Of 
course,  this  limit  represents  a  water  which  is 
far  from  clear,  as  in  it  one  could  see  a  pin  in 
bright  daylight  only  through  a  depth  of  about 
three  inches.  This  purely  arbitrary  method  of 
classifying  the  local  river  waters  is  based  on 
the  evidence  that  when  such  water  is  given  an 
ordinary  preparatory  treatment  by  settling  or 
scrubbing,  it  can  be  purified  by  properly  con- 
structed and  operated  filters  of  the  slow  type 
satisfactorily  as  to  appearance  and  bacterial  re- 
moval. To  be  sure,  the  lower  the  turbidity, 
the  cheaper  and  safer  will  be  the  filtration,  as 
already  stated,  but  the  point  here  made  is  that 
with  this  limit  the  turbidity  of  itself  does  not 
preclude  obtaining  a  filtered  water  of  high 
grade. 

Between  the  limits  of  about  75  and  200  parts 
ot  turbidity  in  the  river  water,  preparatory 
treatments  such  as  here  considered  permit  a 
filter  ordinarily  to  be  operated  so  as  to  yield 
for  some  days  a  water  of  satisfactory  bacterial 
quality,  but  of  an  appearance  somewhat  opales- 
cent, or  cloudy.  So  far  as  known,  such  turbid- 
ities in  the  filtered  water,  due  to  fine  clay  par- 
ticles, are  not  prejudicial  to  health.  With  these 
limits  of  turbidity  the  frequency  and  cost  of 
cleaning  the  filter  are  of  course  materially  in- 
creased. Beyond  about  200  parts  of  turbidity 
in  the  river  water,  the  Influence  of  this  factor 
in  connection  with  the  processes  here  consid- 
ered becomes  more  marked  if  continued  for 
a  number  of  successive  days.  When  such  tur- 
bidities prevail  for  one  or  two  weeks,  it  is 
likely  that  the  filtered  water  might  contain 
so  many  clay  particles  that  the  consumers 
would  call  it  muddy.  Under  such  circumstances 
the  functions  of  the  filters  become  more  or  less 
deranged,  and  it  is  possible  that  there  would 
be  interference  with  the  ordinary  capacity  for 
bacterial  removal. 

On  the  turbidity  basis  of  75  parts  per  mil- 
lion, the  Delaware  is  "not  muddy"  for  about 
90  per  cent,  of  the  time  and  the  Schuylkill  for 
85  per  cent.  These  figures  are  obtained  by  ex- 
cluding those  periods  when  for  two  or  more 
days  at  a  time  the  turbidity  was  75  parts  or 
more.  The  limit  of  200  parts  turbidity  is  not 
reached  in  the  Delaware  during  more  than  96 
per  cent,  of  the  time  and  in  the  Schuylkill 
94  per  cent.  With  regard  to  the  character  of 
the  turbidity  of  these  two  river  waters,  it  is 
to  be  said  that  the  suspended  particles  are  very 
fine  in  character.  This  is  shown  both  by  the 
behavior  of  the  water  in  settling  basins  and  in 
filters,  and  also  analytically.  The  turbidity  co- 
efficient, that  is,  the  ratio  between  the  silica 
turbidity  and  the  weight  of  the  suspended  mat- 
ter, 0.60,  is  unusually  low,  as  judged  by  the 
general  Information  now  available  upon  this 
subject. 

The  Schuylkill  River  water  adds  a  possible 
complication  to  its  treatment  by  reason  of  the 
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coal  dust  or  culm  which  it  contains  from 
time  to  time.  While  this  factor  is  a  decided 
detriment  to  the  character  of  the  raw  water  if 
used  without  further  treament  for  a  public  sup- 
ply, it  does  not  seem  to  add  serious  complica- 
tion to  processes  for  complete  clarification  and 
purification,  because  the  culm  is  less  difficult  to 
remove  than  the  large  quantities  of  exceedingly 
minute  clay  particles  which  are  suspended  dur- 
ing heavy  floods. 

When  water  approaches  quiescence  the  mat- 
ters suspended  in  it  are  to  a  greater  or  lesser 
degree  deposited.  The  rate  of  deposition  de- 
pends upon  the  remaining  velocity  of  the  water 
in  connection  with  the  subsiding  value  of  the 
suspended  particles.  Velocities  are  affected  by 
relative  temperatures  of  water  and  air,  and  by 
the  degree  of  baffling  which  exists  in  a  basin 
to  prevent  water  from  passing  from  the  inlet 
to  outlet,  and  thus  putting  a  portion  of  the 
basin  out  of  service,  practically  speaking. 

General  experience  indicates  that  as  a  rule 
it  is  not  economical  or  advisable  to  continue 
plain  sedimentation  in  water  purification  works 
to  more  than  about  24  hours.  Exceptions  of 
course  are  to  be  found  where  this  factor  has 
to  be  considered  with  reference  to  other  por- 
tions of  some  works.  Where  river  water  re- 
ceives occasional  treatment  with  coagulants,  and 
is  later  applied  to  filters  of  the  slow  type,  ex- 
perience shows  that  after  coagulation  the  water 
should  be  settled  for  at  least  24  hours.  This  is 
necessary  in  order  to  remove  the  coagulated 
matters  so  that  they  will  not  accumulate  at 
the  surface  of  the  sand  layer  and  quickly  clog 
the  filter.  Taking  everything  into  considera- 
tion, it  may  be  concluded  that  where  settling 
reservoirs  are  still  unbuilt  it  would  be  advis- 
able to  build  basins  holding  about  24  hour3'  fiow. 
With  plain  sedimentation  it  is  estimated  that 
the  removal  of  turbidity  and  bacteria  would 
average  about  30  and  40  per  cent.,  respectively. 
As  it  is  the  heavier  particles  which  subside, 
the  removal  of  suspended  matter  would  be 
greater  than  the  turbidity  removal. 

On  the  preparation -of  Philadelphia  water  by 
means  of  scrubbers,  on  the  other  hand,  the  fol- 
lowing observations  may  be  made: 

Filtration  should  take  place  in  an  upward  di- 
rection, at  a  rate  not  exceeding  100,000,000 
gallons  per  acre  daily.  Sudden  fluctuations 
should  be  avoided.  The  net  yield  is  estimated 
at  60,000,000  gallons  per  acre  daily.  As  to  the 
materials  in  the  Maignen  scrubber  it  has  been 
found  that  the  original  device  may  be  improved 
somewhat  by  placing  one  or  two  feet  of  finer 
material  between  the  elastic  layer  and  the  neces- 
sary bottom  layers.  The  elastic  layer  should 
be  about  eight  inches  in  thickness,  suitably 
compressed.  Piping  connections  need  no  com- 
ment, except  to  state  that,  for  purposes  of  fre- 
quent cleaning  by  reverse  flow  of  water,  sewer 
connections  should  be  provided.  In  order  to 
remove  readily  the  dirty  wash  water  and  the 
air  in  the  pores  of  the  pebbles  upon  refllling, 
it  iB  well  to  have  outlet  pipes  just  below  the 
elastic  layer. 

Regarding  the  best  kind  of  elastic  layer  to 
use,  it  has  been  found  that  sponge  clippings 
are  somewhat  more  efficient  than  peaty  fiber.  So 
far  as  can  be  ascertained,  there  is  available  a 
sufficient  quantity  of  sponge  clippings  to  serve 
all  needs  in  view.  Should  prices  become  ex- 
cessive for  this  commodity,  peat  or  similar  ma- 
terial might  be  substituted  temporarily.  As  to 
the  life  of  sponge  clippings  in  a  scrubber,  there 
is  no  evidence  of  chemical  decomposition,  owing 
to  the  mineral  nature  of  the  product.  There  Is 
some  physical  disintegration  during  washing. 
Although  some  sponge  is  disintegrated  in  wash- 
ing, it  appears  that  the  smaller  pieces  can  be 
used  for  some  time.  At  each  washing  it  is  esti- 
mated that  the  net  loss  of  sponge  woild  average 


not  over  2.5  per  cent.,  and  probably  considerably 
less  than  this. 

The  conclusions  as  to  the  efficiency  of  scrub- 
bers in  removing  turbidity  on  a  strictly  physical 
basis  are  as  follows: 

The  work  of  scrubbers,  in  treating  a  water 
having  a  fairly  wide  range  of  turbidity,  is  char- 
acterized by  effecting  a  certain  percentage  re- 
moval, and  not  by  maintaining  a  fairly  con- 
stant turbidity  of  the  scrubbed  water  regard- 
less of  the  applied.  The  percentage  removal 
ranges  under  different  conditions  from  about 
35  to  90;  ordinarily  the  range  is  from  about 
50  to  80,  and  the  average  which  might  be 
expected  in  practice  Is  in  the  vicinity  of  65. 
When  the  local  water  becomes  more  turbid 
than  is  ordinarily  the  case,  the  percentage  re- 
moval is  somewhat  more  liable  to  fall  below 
than  above  the  average. 

As  to  the  removal  of  bacteria,  the  percentage 
seems  to  be  rather  higher  than  for  turbidity. 
The  average  is  estimated  at  80  per  cent.  A 
scrubber  does  its  best  work  when  the  applied 
water  has  a  turbidity  of  50  parts  or  somewhat 
less.  When  a  turbidity  of  more  than  about  75 
parts  is  applied,  it  begins  to  fail  somewhat  in 
its  purpose  when  working  on  a  strictly  physi- 
cal basis.  In  the  case  of  scrubbers  dealing 
with  excessively  muddy  water,  normal  opera- 
tions can  be  maintained  only  by  giving  to  the 
water  a  preliminary  treatment.  Should  such 
treatment  involve  coagulation,  it  would  be 
necessary  to  provide  settling  capacity  of  about 
six  hours*  flow  in  order  not  to  overtax  the 
scrubber. 

Regarding  the  operating  charges,  it  is  esti- 
mated that  1  per  cent,  of  the  water  would  be 
used  for  cleaning  by  occasionally  reversing  the 
flow.  This  figure  seems  very  liberal,  and  it  is 
quite  likely  that  a  part  of  this  charge  could 
be  applied  to  better  advantage  to  "working 
over"  and  rearranging  the  sponge  layer.  When 
receiving  a  water  which  they  could  properly 
treat,  it  is  estimated  from  the  available  evidence 
that  the  scrubbers  would  yield  on  an  average 
about  6,000,000,000  gallons  per  acre,  with  a  maxi- 
mum loss  of  head  or  about  2.5  feet,  between  the 
periods  of  removing  the  sponge  layer  washing 
and  replacing  it.  At  the  stated  rate  this  means 
about  four  sponge  cleanings  a  year.  It  is  fur- 
ther estimated  that  the  granular  material  would 
have  to  be  washed  about  once  a  year,  in  addi- 
tion to  flushing  whenever  the  sponge  layer  is 
cleaned.  A  moving  platform  would  be  provided 
above  the  space  between  the  scrubbers,  upon 
which  the  sponge  could  be  washed  in  a  machine 
operated  by  electric  or  hydraulic  power. 

The  available  evidence  indicates  that  the  aver- 
age removal  of  turbidity  from  the  local  river 
waters  by  settling  basins  (24  hours'  capacity) 
and  scrubbers  would  approximate  about  30  and 
65  per  cent.,  respectively,  and  .of  bacteria,  40 
and  80  per  cent.,  respectively.  As  to  the  resid- 
ual turbidity  of  the  treated  water,  during  all 
ordinary  conditions  in  the  river,  it  is  estimated 
that  it  would  be  about  20  and  10  parts,  respec- 
tively. The  probabilities  are  that  a  scrubber 
effluent  is  much  more  likely  to  average  less 
than  10  parts  than  is  a  settling  basin  less  than 
20  parts.  During  muddy  water  the  scrubber 
effluent  would  be  about  one-half  as  turbid  as  a 
settling  basin  effluent,  should  both  be  operated 
on  a  strictly  physical  basis.  Should  both  re- 
ceive special  preparatory  treatment,  the  results 
would  be  kept  approximately  within  the  general 
averages  above  stated. 

Concerning  the  cost  factors,  there  are  two 
aspects  of  this  case.  One  refers  to  the  items 
which  can  be  estimated  quite  closely,  and  the 
other  is  less  deflnite,  dealing  with  the  question 
of  higher  rates  of  filtration  which  are  per- 
mitted by  the  better  preparation  afforded  by 
the  scrubber.     As  stated,  this  Item  throws  the 


advantage  decidedly  in  favor  of  the  scrubber, 
were  all  other  factors  a  tie. 

The  final  conclusions  are  that  where  settling 
reservoirs  already  exist,  scrubbers  will  reduce 
the  cost  of  operating  the  final  filters  sufficiently 
to  save  their  own  total  cost,  in  addition  to  the 
saving  effected  by  the  smaller  area  of  the  filters; 
and  where  settling  reservoirs  are  not  yet  built, 
scrubbers  will  effect  a  saving  In  addition  to  the 
saving  effected  by  the  smaller  area  of  the  filters. 


Typhoid  Fever  and  a  Pure  Water  Supply  do 
not  naturally  go  together.  A  striking  Illustra- 
tion of  this  was  mentioned  by  Mr.  P.  Byrne  In 
a  paper  presented  to  the  Engineering  Associa- 
tion of  the  South  last  June.  The  supply  of  a 
Mississippi  town  of  1,200  inhabitants  was  ob- 
tained from  surface  wells.  During  a  canvass 
for  and  against  water-works,  one  August,  there 
were  64  cases  of  typhoid.  The  advocates  of  the 
water-works  won,  and  the  system  was  con- 
structed a  few  months  later.  In  August  of  the 
next  year  there  was  not  a  case  of  typhoid  fever 
within  the  corporate  limits. 


The  Re-inspection  of  all  Water  Fixtures  in  the 
city  of  Philadelphia,  begun  by  directions  from 
Mayor  Ashbrldge,  is  summarized  as  follows  in 
the  1901  report  of  Wm.  C.  Haddock,  director  of 
the  Department  of  Public  Works:  The  total 
number  of  Inspections  amounted  to  248,226, 
and  40,418  properties  were  discovered  having 
appliances  for  which  no  water  rents  were  being 
paid.  The  total  number  of  delinquent  ap- 
pliances revealed  by  the  inspection  was  70,660. 
The  water  rent  chargeable  to  these  fixtures 
amounted  to  $146,057.  The  cost  of  the  inspec- 
tion was  $26,448,  showing  a  net  revenue  to  the 
city  of  $119,609.  Each  succeeding  year  the  city 
win  gain  the  gross  amount. 


The  New  England  Water-Works  Association 
held  the  first  of  its  winter  meetings  at  Hotel 
Brunswick,  Boston,  on  November  12.  There  was 
a  good  attendance.  The  following  persons  were 
elected  to  membership  in  the  Association: 
Robert  E.  Horton,  hydraulic  engineer,  Utica, 
N.  Y.;  John  W.  Alvord,  consulting  engineer, 
Chicago,  111.;  George  A.  Sanborn,  superintend- 
ent, Essex  Company,  Lawrence,  Mass.;  Harry 
E.  Barnard,  chemist  to  New  Hampshire  State 
Board  of  Health,  Concord,  N.  H.;  D.  A.  Helfer- 
nan,  superintendent  of  Water  Works,  Milton, 
Mass.;  David  Dexter  Clarke,  engineer  to  Water 
Commissioner,  Portland,  Ore.;  J.  H.  Ince,  assist- 
ant to  president.  Western  New  York  Water  Com- 
pany, Buffalo,  N.  Y.;  William  P.  Conard,  Bur- 
lington, N.  J.,  and  R.  O.  Wynne-Roberts,  engi- 
neer of  Water  Works,  Capetown,  South  Africa. 

The  following  members  were  appointed  by 
President  Frank  E.  Merrill  to  serve  as  a  "Com- 
mittee on  Private  Fire  Protection:"  F.  H. 
Crandall,  Burlington,  Vt.,  R.  J.  Thomas,  Lowell, 
Mass.,  and  Elbert  Wheeler,  Boston,  Mass.  A 
communication  was  read  from  Mr.  Alphonse 
Pteley,  expressing  his  appreciation  of  the  honor 
conferred  upon  him  by  the  action  of  the  Associa- 
tion at  its  September  meeting  in  electing  him 
to  honorary  membership.  A  paper  on  "Economy 
in  the  Use  of  Coal  for  the  Production  of  Power" 
was  read  by  Prof.  Ira  N.  Hollls,  of  Harvard  Uni- 
versity, and  a  paper  entitled  "Waste  Heat  En- 
gines" was  presented  by  Prof.  EQward  F.  Mil- 
ler, of  the  Massachusetts  Institute  of  Tech- 
nology. We  regret  that  in  a  previous  issue 
it  was  erroneousl-y  stated  that  the  election  of 
officers  would  take  place  at  this  meeting.  The 
report  of  the  nominating  committee  was  made 
public,  but  additional  nominations  will  be  re- 
ceived up  to  December  first.  The  official  ballot 
will  be  sent  out  about  the  middle  of  December 
and  the  vote  will  be  canvassed  at  the  annual 
meeting,  in  January. 
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The  HiberaU  Bailding,  New  Orleans..— I.    Fonn- 
dutioiu. 


The  new  Hibernia  building,  adjacent  to 
the  St  Charles  hotel,  at  Carondelet  and  Gravier 
Streets,  New  Orleans,  iA.,  is  an  82xl28-foot 
steel  cage  structure  with  a  basement,  twelve 
stories  and  an  attic,  rising  to  a  height  of  about 
200  feet  above  the  pavement.  .Messrs.  D.  H.  Burn- 
ham  A  Company,  Chicago,  are  the  architects 
and  Mr.  J.  G.  Giaver  Is  the  structural  engineer. 
The  2,000-ton  framework  has  34  steel  columns 
arranged  in  four  longitudinal  and  seven  trans- 
>erse  rows,  which,  with  the  beams  and  girders, 
are  designed  in  conformity  with  the  steel  office 
building  construction  in  northern  cities,  which 
has  been  frequently  described  in  The  Engineer- 
ing Record.  There  are  some  special  features 
in  the  detailing  of  the  steel  work  of  the  super- 
structure, but  the  principal  ones  are  in  the 
foundation,  which  is  built  on  very  wet,  soft 
ground  and  carries  a  much  taller  and  heavier 
structure  than  many  others  in  the  vicinity, 
which  have  settled  seriously.  In  this  building 
any  serious  distortion  would  be  detrimental  to 
the  masonry  fronts,  and  great  care  has  been 
taken  to  avoid  its  occurrence.  It  is  not  ex- 
pected to  absolutely  prevent  settlement,  but  It 
will  be  limited  to  a  small  amount,  and  that 
amount  is  expected  to  be  regular  so  as  not  to 
cause  any  relative  displacement  or  dislocation 
of  different  parts  of  the  building. 

The  soil  is  the  natural,  sedimentary  deposit 
of  the  Mississippi  delta,  is  very  fine  and  sofv, 
and  saturated  with  water  to  within  about  3 
feet  of  the  surface.  Ordinary  buildings  which 
have  loads  of  not  more  than  1,500  pounds  per 
square  foot  on  their  foundations  a  few  feet  be- 
low the  surface  have,  in  many  cases,  settled 
deeply  and  irregularly  and  a  foundation  load 
of  1,000  pounds  on  the  surface  of  the  soil  is 
considered  as  much  as  is  desirable.  The  col- 
umn footings  in  the  Hibernia  building  are  each 
supported  on  a  group  Of  from  16  to  36  15-inch 
piles  driven  about  30  inches  apart  and  loaded 
to  a  maximum  of  about  30,000  pounds  each. 
These  piles  are  about  50  feet  long,  have  square 
ends  and  are  driven  by  a  5-ton  steam  hammer. 
The  retaining  walls  are  carried  on  piles  which 
have  much  smaller  loads.  All  piles  are  cut  off 
below  water  level,  from  6%  to  13  feet  below  the 
basement  floor.  In  each  column  footing  the 
piles  are  driven  in  even  or  staggered  rows  in 
a  rectangular  area,  and  have  their  heads  rut  off 
in  the  same  horizontal  plane.  The  earth  is  ex- 
cavated 1  foot  below  the  pile  tops,  and  concrete 
is  rammed  In  around  the  tops  to  a  height 
of  18  inches  above  them  and  to  a  distance  of  6 
inches  beyond  the  outer  rows. 

The  top  of  the  concrete  is  covered  with  a 
grillage  of  steel  I-beams  set  close  together,  and 
the  concrete  is  built  up  to  a  level  of  4  inches 
above  their  upper  flanges  so  as  to  enclose  them 
on  all  sides.  The  grillage  beams  are  9,  10,  12 
and  15  Inches  high  according  to  their  lengths. 
which  vary  from  6%  to  15  feet.  Those  for 
the  heaviest  Interior  columns  have  18  15-inch 
40-pound  I-beams  14  feet  long  on  a  footing  ^'> 
feet  square  and  receive  their  column  load 
through  five  20-inch  95-pound  I-beams  14  feet 
long  seated  across  them  at  right  angles  on  the 
center  line  of  the  pier.  The  other  grillages 
hav^e  similar  distributing  girders  which  vary 
from  15  to  24  inches  in  depth  and  receive  at 
their  center  points  the  cast-iron  column  bases. 
In  all  cases  the  tops  of  the  bases  are  set  below 
the  basement  or  first  floor  level,  and  the  con- 
<-iete  is  carried  up  continuously  from  the  tops 
of  the  grillages  with  a  sufficient  width  and 
tbldcness  to  enclose  them  and  the  distributing 
girdera  and  the  Joint  between  the  foot  of  the 
cdamn  and  its  base. 


Only  about  50  per  cent  of  the  area  of  the 
lot  is  excavated  for  the  basement  and  this 
feature  brings  the  retaining  wall  well  within 
the  lot  line.  Correspondingly,  the  foundations 
for  nearly  all  the  wall  columns  are  carried  up 
to  a  level  several  feet  above  those  of  the  in- 
terior columns  and  no  more  excavation  was 
made  around  them  than  was  necessary  for  their 
construction,  after  which  the  earth  was  back 
filled  around  them  up  to  the  first  floor  level, 
as  shown  in  the  vertical  sections  of  the  sub- 
structure. The  retaining  wall  carries  the  ends 
of  the  first  floor  beams  but  does  not  support 
any  portion  of  the  main  walls  of  the  building 
and  has  a  uniform  cross-saction  throughout,  as 
shown. 

Special  floor  construe. ion  in  the  basement 
was  necessary  to  resist  the  upward  hydrostatic 
pressure  from  the  ground  water  and  to  prevent 
its  leakage  into  the  basement.  This  is  shown, 
together  with  the  relative  position  and  arrange- 
ment of  the  wall  columns  outside  the  retaining 
wall  and  the  interior  columns  inside  it,  by  the 
general  sectional  elevation  parallel  to  columns 
7,  30,  22  and  23.  At  the  piers  the  excavation 
was  made  5%  feet  below  the  basement  floor 
level;  between  them  it  was  made  3  feet  below 
the  same  level,  and  12  inches  of  broken  brick, 
cinders,  etc.,  were  tamped  thoroughly  over  the 
surface  and  covered  with  an  8-inch  layer  of 
concrete,  a  1-inch  sheet  of  asphalt  water-proof- 
ing, 6  inches  of  concrete,  another  inch  of  as- 
phalt water-proofing,  7  inches  more  of  concrete 
and  a  cement  floor  finish,  one  inch  thick.  This 
construction  interposes  a  double  barrier  to  the 
percolation  of  ground  water  and  a  thickness 
of  21  inches  of  concrete  to  resist  upward  pres- 
sure. 

The  upper  water-proofing  layer  is  carried 
through  under  the  bases  of  the  retaining  walls 
and  flashed  up  outside  them  on  their  battered 
slopes  to  within  10  inches  of  the  finished  first 
story  floor,  where  it  is  turned  down  horizon- 
tally and  carried  between  the  upper  and  lower 
layers  of  concrete  to  make  a  continuous  im- 
pervious surface  enclosing  the  whole  basement 
below  grade.  Outside  the  retaining  walls, 
where  the  first  floor  is  laid  on  the  earth,  it  is 
similar  to  the  basement  floor  except  that  it  is 
thinner,  with  one  water-proofing  layer  and  one 
thickness  of  concrete  omitted.  It  is  built  with 
7  inches  of  cinders  tamped  on  the  rolled  earth, 
then  6  inches  of  concrete,  one  inch  of  asphalt 
water-proofing,  8  inches  of  concrete  and  a  one- 
inch  wood  floor  nailed  to  cross  strips  keyed  into 
the  concrete.  The  water-proofing  of  the  first 
floor  extends  under  the  spandrel  wall  between 
piers,  and  the  latter  is  seated  on  it  on  a  cour.se 
of  thin  full  width  stones. 

Close  to  the  outer  walls  of  the  building  there 
is  a  pipe  trench  with  inside  width  and  height 
of  3%  feet  and  3  feet  It  has  a  6-inch  con- 
crete bottom  at  the  level  of  the  top  flanges  of 
the  grillage  beams  and  9-inch  concrete  vertical 
walls  and  is  accessible  through  a  removable 
cover  supported  on  3x3-inch  transverse  T-bars, 
on  top  of  the  side  walls,  below  the  basement 
floor.  The  asphalt  water-proofing  is  carried 
around  both  sides  and  under  the  bottom  of  the 
pipe  trench. 

The  adjacent  buildings  on  both  the  inner 
sides  of  the  lot  have,  in  some  places,  the  same 
party  wall  with  the  Hibernia  Building;  in  other 
places  the  position  of  the  light  courts  makes 
separate  walls  necessary.  At  one  point  next  the 
St.  Charles  Hotel  where  the  wall  columns  are 
about  38  feet  apart,  the  party  wall  is  carried 
(up  to  the  second  story  wall  girders  which  sup- 
port the  upper  part  of  It)  on  a  concrete  foot- 
ing with  two  rows  of  staggered  piles.  At  other 
places  In  this  wall  and  In  the  street  fronts,  the 
masonry,  up  to  the  second  story  girders  is  car- 


ried on  pairs  of  I-beams  spanning  the  spaces 
between  piers  and  having  their  ends  supported 
on  the  pier  grillages.  These  beams  are  8  to  12 
inches  deep  and  are  completely  enclosed  in 
concrete.  They  have  the  backfilling  well 
rammed  up  under  their  lower  flanges,  but  are 
assumed  to  impose  no  pressure  on  it,  but  to 
carry  all  loads  directly  to  the  main  piers  across 
spans  of  from  4  to  10  feet. 

On  one  side  of  the  lot  there  is  a  light  court 
between  the  Hibernia  and  the  adjacent  build- 
ing and  opposite  it  it  was  necessary  to  carry 
the  wall  columns  outside  the  retaining  wall 
down  to  the  level  of  the  basement  floor.  The 
excavation  here  was  therefore  made  almost  to 
the  maximum  depth,  and  the  old  adjacent  wall 
was  temporarily  supported  on  needle  beams 
while  its  footings  were  undermined,  new  ones 
built  in  the  bottom  of  the  trench  and  a  con- 
crete foundation  wall  carried  up  to  the  lower 
side  of  the  old  footing  to  underpin  it  After 
this  the  space  outside  the  retaining  wall  was 
backfilled  around  the  column  which,  as  in  other 
similar  cases,  was  enclosed  in  a  solid  rectangu- 
lar mass  of  concrete  extending  from  4  to  t; 
inches  beyond  the  metal  in  every  direction.  At 
this  place  the  lower  story  of  the  spandrel  wall 
is  carried  on  a  pair  of  12-inch  I-beams  which 
are  bracketed  out  from  the  columns  the  same 
as  the  upper  wall  girders.  Some  of  the  span- 
drel beams  for  this  wall  are,  however,  carried 
at  one  end  on  the  columns  and  at  the  other  end 
rest,  as  previously  described,  on  the  grillage 
beams  of  columns  which  have  their  footings 
just  below  the  basement  floor  level. 

The  smoke  stack  weighs  about  120,000  pounds 
and  has  an  asbestos  lined  oval  steel  shell  4% 
feet  wide  and  7%  feet  long.  It  is  seated  on  a 
horizontal  cast-iron  pedestal  which  has  an  I- 
shaped  cross-section  with  top  and  bottom 
flanges  of  unequal  width,  as  shown  in  the  cross- 
section  of  the  foundation.  The  pedestal  is 
bedded  in  the  concrete  floor  with  its  upper 
flange  just  clear  of  its  surface;  below  it  there 
is  a  grillage  of  6-inch  I-beams,  7  feet  long, 
which  are  carried  on  two  pairs  of  8-inch  longi- 
tudinal I-beams,  9  feet  long,  set  on  the  center 
lines  of  and  18  inches  clear  of  the  tops  of  four 
piles.  This  foundation  is  peculiar  in  that  the 
cast-iron  base  does  not  rest  directly  on  the 
grillage  but  is  seated  on  the  lower  layer  of  the 
basement  floor  concrete  which  is  continuous 
and  here  merely  acts  as  a  filler  above  the  gril- 
lage. The  water-proofing  course  is  carried  over 
the  lower  flange  of  the  cast  base  and  fitted 
close  to  its  vertical  web. 

In  several  places  steel  tanks  are  set  below 
the  basement  floor  for  sumps,  catch-basins, 
blow-offs,  etc.  The  catch-basin  has  a  steel  cyliuT 
der  6  feet  in  diameter  and  3  feet  deep  bedded 
in  concrete  and  surrounded  by  the  lower  layer 
of  water-proofing,  as  shown  in  the  cross-section. 
The  upper  layer  of  water-proofing  is  fitted  over 
a  special  outside  flange  angle.  The  tank  is 
lined  with  6  inches  of  concrete  on  the  sides 
and  bottom,  contains  a  concentric  cylinder,  3 
feet  in  diameter  and  30  inches  deep,  and  is  cov- 
ered by  a  steel  plate  flush  with  the  basement 
floor. 

In  one  corner  of  the  first  story  there  is  a  mas- 
sive fire-proof  vault  with  steel  and  masonry 
walls,  which  weighs  about  200  tons.  It  has  a 
foundation  about  I614  feet  wide  and  49  feet 
long,  with  nineteen  piles  arranged  in  seven 
transverse  rows  of  three  piles  each  except  at 
one  end  where  they  intersect  the  column  piers.. 
and  have  only  two  each.  The  rows  of  piles  are 
capped  with  concrete  beams  3  feet  wide  and  5 
feet  deep  and  the  ends  of  the  caps  are  con- 
nected by  similar  concrete  beams  under  the  side 
walls  of  the  vault,  thus  forming  a  rectangle  of 
concrete   5   feet   thick-  with   six  open    panels   4 
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feet  wide  and  Sl&  feet  long.  The  panels  were 
filled  with  sand  flush  with  the  top  of  the  con- 
crete and  on  it  and  the  caps  was  built  a  solid, 
continuous  floor  23  inches  thick,  flush  with  the 
basement  floor.  The  floor  consists  of  an  upper 
and  a  lower  layer  of  concrete,  9  and  13  inches 
thick  respectively,  with  the  regular  1-inch  lay- 
er of  asphalt  water-proofing  between  them. 

In  one  corner  of  the  building  the  footings 
for  three  wall  columns  had  to  be  kept  entirely 
within  the  lot  line  which  in  other  places  they 
were  permitted  to  overrun.  The  columns  are 
accordingly  supported  on  cantilever  girders  just 
clear  of  the  under  side  of  the  first  story  floor. 
The  short  ends  of  the  cantilevers  overhang  by 
about  5  feet  the  centers  of  their  supports  on  the 
<listributing  girders  above  the  grillages  of  the 
high-level  footings  close  to  the  lot  line.     The 
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1-2.  This  cantilever,  like  all  the  others,  was 
encased  in  a  solid  rectangular  mass  of  concrete 
3  inches  thick  beyond  all  sides.  The  column 
was  protected  by  a  similar  casing  up  to  the 
basement  floor,  and  the  excavation  was  back- 
filled as  shown. 

Cantilever  girder  1-2  has  two  full  length 
webs,  which,  as  shown  in  the  detail,  are  con- 
nected at  the  end  of  the  long  arm  to  the 
reaction  column  2  by  transverse  horizontal 
angles  across  the  top  and  bottom  flanges.  The 
lower  angles  are  merely  shelves  for  convenience 
in  supporting  the  weight  of  the  cantilever  dur- 
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tilevers  are  similar  to  the  one  here  illustrated 
except  in  their  dimensions  and  In  their  con- 
nections to  the  reaction  columns.  Girder  22-23 
is  30  inches  deep  and  girder  24-25  is  36  inches 
deep,  both  being  30  feet  long.  The  long  arms 
of  both  are  connected,  as  shown  at  interior 
column  22,  with  the  end  of  their  two  long  webs 
engaging  the  column  and  completely  covering 
both  its  faces  with  2  or  3  Inches  clearance  and 
no  web  riveted  connection.  All  the  stress  Is 
transmitted  through  the  flanges  to  the  standard 
reinforced  brackets  which  cover  the  full  widths 
of  the  column  faces. 

(To  be  continued.) 
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Mathematics. — It  seems  probable  that  at  the 
end  of  another  five  years  no  average  boy  of  flf- 
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long  ends  are  riveted  to  the  sides  and  faces  of 
interior  columns  which  are  carried  down  to 
seats  on  piers  below  the  basement  floor  with 
their  grillages  about  11  feet  lower  than  those 
of  the  wall  column  piers.  Although  column  2 
which  supports  the  inner  end  of  cantilever  gir- 
der 1-2  is  outside  the  retaining  wall,  its  foot- 
ing was  carried  down  below  the  basement  floor 
level,  the  same  as  columns  22  and  25  at  the 
inner  ends  of  the  other  cantilevers,  and  the  ex- 
lavation  for  It  was  made  so  as  to  receive  the 
footing  for  the  underpinning  of  the  adjacent 
wall  of  the  next  building,  as  indicated  by  the 
dotted  lines  in  the  general  elevation  of  girder 


ing  erection.  The  upper  angles  receive  all  the 
upward  reactions  and  are  reinforced  in  the 
usual  way  by  vertical  angles  fitted  to  their  hori- 
zontal flanges,  and  having  sufficient  rivets 
through  the  column  cover  plates  to  distribute  all 
the  stresses  there.  The  two  main  girder  webs 
are  connected  only  by  top  and  bottom  flange  tie 
plates  and  by  a  vertical  transverse  diaphragm 
near  the  center  which  receives  the  end  of  a 
third  web  extending  to  the  extremity  of  the 
short  arm  to  help  carry  the  wall  column.  The 
cantilever  thus  consists  essentially  of  three  sep- 
arate plate  girders,  two  of  them  full  length  and 
one,   half   length.     The    other   foundation   can- 


teen years  of  age  will  have  been  compelled  to 
attempt  any  abstract  reasoning  about  things  of 
which  he  knows  nothing;  he  will  be  versed  In 
experimental  mathematics,  which  he  may  or 
may  not  call  mensuration;  he  ■will  use  lo- 
garithms, and  mere  multiplication  and  division 
will  be  a  joy  to  him;  he  will  have  a  working 
power  with  algebra  and  sines  and  cosines;  he 
will  be  able  to  tackle  at  once  any  curious  new 
problem  which  can  be  solved  by  squared  paper; 
and  he  will  have  no  fear  of  the  symbols  of  the 
Infinitesimal  calculus.  When  I  insist  that  a 
hoy  ought  to  be  able  to  compute,  this  is  the  sort 
of  computation  that  I  mean.    Five  years  hence 
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it  will  be  called  "elementary  mathematics." 
Four  years  ago  It  was  an  unorthodox  subject, 
called  -practical  mathematics,"  but  it  is  estab- 
lishing itself  in  every  pobtechnic  and  technical 
college  and  evening  or  day  science  school  in 
the  country.  Several  times  I  have  been  in- 
formed that  on  starting  an  evening  class,  when 
plans  have  been  made  for  a  possible  attendance 
oJ  ten  or  twenty  students,  the  actual  attend- 
ance has  been  200  to  300.  Pupils  may  come  for 
one  or  two  nights  to  a  class  on  academic  mathe- 
matics, but  then  stay  away  forever;  a  class  in 
practical  mathematics  maintains  its  large  num- 
bers to  the  end  of  the  winter. 

Hitherto  the  average  boy  has  been  Uught 
mathematics  and  mechanics  as  if  be  were  going 
to  he  a  Newton  or  a  Laplace;  he  learnt  nothing, 
and  became  stupid.  I  am  sorry  to  say  that  the 
teaching  of  mechanics  and  mechanical  engineer- 
ing through  experiment  is  comparatively  un- 
known. Cambridge  writers  and  other  writers 
of  tMwks  on  experimental  mechanics  are,  unfor- 
tunately, ignorant  of  engineering.  University 
courses  on  engineering — with  one  splendid  ex- 
ception, under  Professor  Ewing,  of  Cambridge — 
aasame  that  undergraduates  are  taught  their 
mechanics  as  a  logical  development  of  one  or 
two  axioms;  whereas  in  many  technical  schools 
under  the  Science  and  Art  Department  appren- 
tices go  through  a  wonderfully  good  laboratory 
course  in  mechanical  engineering.  We  really 
want  to  give  only  a  few  fundamental  ideas 
about  momentum  and  the  transformations  of 
energy  and  the  properties  of  materials,  and  to 
give  them  from  so  many  points  of  view  that 
they  become  part  of  a  student's  mental  machiP; 
ery,  so  that  he  uses  them  continually.  Instead  of 
giving  a  hundred  labor-saving  rules  which  must 
be  forgotten,  we  ought  to  give  the  one  or  two 
ideas  which  a  man's  common-sense  will  enable 
him  to  apply  to  any  problem  whatsoever,  and 
which  cannot  be  forgotten.  A  boy  of  good  mathe- 
matical attainments  may  build  on  this  experi- 
mental knowledge  afterwards  a  superstructure 
more  elaborate  than  Rankine,  or  Kelvin,  or 
Maxwell  ever  dreamt  of  as  being  possible. 
Every  boy  will  build  some  superstructure  of 
his  own. 

Laboratory  Instruction. — The  professors  were 
given  a  free  hand  at  Finsbury,  and  there  were 
no  outside  examiners.  I  need  not  dwell  upon 
the  coqrses  in  cjiemistry  and  physics:  some 
critics  might  call  the  subjects  "rational  chemis- 
try" and  "applied  physics;"  they  were  as  dif- 
ferent from  all  other  courses  of  study  in  these 
subjects  as  the  courses  on  rational  mathematics 
and  mechanics  differed  from  all  courses  else- 
where. The  course  on  mechanics  was  really  one 
on  mechanical  engineering.  There  were  work- 
shops in  wood  and  iron,  not  to  teach  trades,  but 
rather  to  teach  boys  the  properties  of  materials. 
There  were  a  steam  engine  and  a  gas  engine, 
and  shafting  and  gearing  of  many  kinds,  and 
dj-namos  which  advanced  students  In  turn  were 
allowed  to  look  after  under  competent  men. 
There  was  no  machine  which  might  not  be  ex- 
perimented with  occasionally.  Elementary  and 
advanced  courses  of  lectures  were  given;  there 
was  an  elaborate  system  of  tutorial  classes, 
where  numerical  and  squared  paper  exercise 
work  was  done;  there  were  classes  in  experi- 
mental plane  and  solid  geometry,  including 
much  graphi<-al  calculation;  boys  were  taught 
to  make  drawing-office  drawings  in  pencil  only, 
and  tracings  and  blue  prints,  such  as  would  be 
respected  in  the  workshop,  and  not  the  ordinary 
drawlng-<'lae8  drawings,  which  cannot  be  re- 
spected anywhere;  but  the  most  important  part 
of  the  training  was  in  the  laboratory,  in  which 
every  student  worked,  making  quantitative  ex- 
periments. An  offer  of  a  100-ton  testing  ma- 
chine for  that  laboratory  was  made,  but  re- 
fused; the  advanced  students  usually  had  one 
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opportunity  given  them  of  testing  with  a  large 
machine,  but  not  in  their  own  laboratory.  1 
consider  that  there  is  very  little  educational 
value  in  such  a  machine;  the  student  thinks  of 
the  great  machine,  and  not  of  the  tiny  speci- 
men. Junior  students  loaded  wires  and  beams, 
or  twisted  things  with  very  visible  weights, 
and  saw  exactly  what  was  happening,  or  they 
studied  vibrating  bodies.  Many  hours  were  de- 
voted to  experiments  on  a  battered,  rusty  old 
screw-jack,  or  some  other  lifting  machine,  its 
efficiency  under  many  kinds  of  load  being  de- 
termined, and  students  studied  their  observa- 
tions, using  squared  paper,  as  intently  as  if  no- 
body had  ever  made  such  experiments  before. 
There  was  one  piece  of  apparatus,  an  old  fly- 
wheel, bought  at  a  rag-and-bone  shop,  to  which 
kinetic  energy  was  given  by  a  falling  weight, 
which  1  remember  occupied  the  attention  of  four 
white-headed  directors  of  electric  companies  in 
1882  (evening  students)  for  many  weeks.  A 
casual  first  measurement  led  on  to  corrections 
for  friction  and  stiffness  of  a  cord,  and  much 
eise  of  a  most  interesting  kind.  At  the  end  of 
six  weeks  these  gentlemen  had  gained  a  most 
thorough  computational  acquaintance  with  every 
important  principle  of  mechanics,  a  knowledge 
never  to  be  forgotten.  They  had  also  had  a 
revelation  such  as  comes  to  the  true  experi- 
menter— but  that  is  too  deep  a  subject. 

Perhaps  teachers  in  the  greater  colleges  will 
smile  in  a  superior  way  when  they  hear  of  this 
kind  of  experimental  mechanics  being  called 
engineering  laboratory  work.  True,  it  was  ele- 
mentary mechanics;  but  is  not  every  principle 
which  every  engineer  constantly  needs  called  a 
mere  elementary  principle  of  mechanics  by  su- 
perior persons?  I  find  that  these  elementary 
principles  are  very  much  unknown  to  men  who 
have  passed  through  elaborate  mathematical 
studies  of  mechanics.  Students  found  out  in 
that  laboratory  the  worth  of  formulae;  they 
gained  courage  in  making  calculations  from 
formulae,  for  they  had  found  out  the  extent  of 
their  own  ignorance  and  knowledge. 

At  Finsbury  there  was  an  excellent  one-cylin- 
der engine  with  vaporizing  condenser.  It  drove 
the  workshops  and  electric  generators.  On  a 
fleld-day  it  drove  an  electric  generator  only, 
and  perhaps  thirty  students  made  measure 
nients.  Each  of  them  had  already  acted  as 
stoker  and  engine-driver,  as  oiler  and  tester  of 
the  machinery,  lighting  fires,  taking  indicator 
diagrams,  weighing  coals,  opening  and  closing 
cocks  from  seven  in  the  morning  to  ten  at  night, 
so  that  everything  was  well  known  to  him. 
They  maintained  three  different  steady  loads 
for  trials  of  three  hours  each.  They  divided 
Into  groups,  one  from  each  group  ceasing  to 
take  a  particular  kind  of  observation  every  ten 
minutes  and  removing  to  another  job.  All 
watches  were  made  to  agree,  and  each  student 
noted  the  time  of  each  observation.  These  ob- 
servations were:  Taking  indicator  diagrams, 
checking  the  speed  indicator,  taking  tempera- 
ture of  feed  water,  quantity  of  feed  by  meter 
(the  meter  had  been  carefully  checked  by  gauge- 
notch,  and  every  other  instrument  used  by  us 
had  been  tested  weeks  before),  taking  the 
actual  horse-power  passing  through  a  dynamom- 
eter coupling  on  the  shaft,  taking  boiler  and 
valve-chest  pressures  and  vacuum  pressures  on 
the  roof  and  in  the  engine-room,  weighing  coals 
(the  calorific  value  had  already  been  tested), 
taking  the  horse-power  given  out  by  the  dyna- 
mo, counting  the  electric  lamps  in  use,  and  so 
on.  Bach  student  was  well  prepared  before- 
hand. During  the  next  week  he  reduced  his 
own  observations,  and  some  of  the  results  were 
gathered  on  one  great  table.  One  lesson  that 
this  taught  could  never  be  forgotten — how  the 
energy  of  1  lb.  of  coal  was  disposed  of.  So 
much    up   the    chimney   or   by    radiation    from 
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boiler  or  steam  jacket  and  pipes;  in  condensa- 
tion in  the  cylinder;  to  the  condenser;  in  en- 
gine friction;  in  shaft  friction,  etc.  1  cannot 
imagine  a  more  important  lesson  to  a  young 
engineer  than  this  one  taught  through  a  com- 
mon working  engine.  The  students  had  the 
same  sort  of  experience  with  a  gas  engine.  I 
need  hardly  say  how  important  it  was  that  the 
professor  himself  should  take  charge  of  the 
whole  work  leading  up  to,  during,  and  after 
such  a  field  day. 

Teacftej's.— Mathematics  and  physics  and 
chemistry  are  usually  taught  in  watertight  com- 
partments, as  if  they  had  no  connection  with 
one  another.  In  an  engineering  college  this  is 
particularly  bad.  Every  subject  ought  to  be 
taught  through  illustrations  from  the  profes 
sional  work  in  which  a  student  is  to  be  en- 
gaged. An  engineer  has  been  wasting  his  time 
if  he  is  unable  to  answer  the  questions  of  an 
ordinary  examination  paper  in  chemistry  or 
pure  mathematics.  The  usual  mathematical 
teacher  thinks  most  of  those  very  parts  of 
mathematics  which  to  an  ordinary  man  who 
wants  to  use  mathematics  are  quite  valueless, 
and  those  parts  which  would  be  altogether  use- 
ful and  easy  enough  to  understand  he  never 
reaches;  and,  as  1  have  said,  so  it  is  also  in 
chemistry.  Luckily,  the  physics  professor  has 
usually  some  small  knowledge  of  engineering; 
at  all  events,  he  respects  it.  When  the  pure 
mathematician  is  compelled  to  leave  the  logical 
sequence  which  he  loves  to  teach  mechanics,  he 
is  apt  scornfully  to  do  what  gives  him  least 
trouble — namely,  to  give  as  "mechanics"  that 
disguised  pure  mathematics  which  forms  90 
per  cent,  of  the  pretence  of  theory  to  be  found 
in  so  many  French  and  German  books  on  ma- 
chinery. As  pure  mathematical  exercise  work 
it  is  even  meaner  than  the  stupid  exercises  in 
school  algebras;  as  pretended  engineering  it 
does  much  harm,  because  a  student  does  not 
find  out  its  futility  until  after  he  has  gone 
through  it,  and  his  enthusiasm  for  mathe- 
matics applied  to  engineering  problems  is  per- 
manently hurt.  But  how  is  a  poor  mathe- 
matical professor  who  dislikes  engineering,  feel- 
ing like  Pegasus  harnessed  to  a  common  wagon 
— how  is  he  to  distinguish  good  from  evil?  He 
fails  to  see  how  worthless  are  some  of  the  books 
on  "Theoretical  Mechanics"  written  by  mathe- 
matical coaches  to  enable  students  to  pass  ex- 
aminations. An  engineer  teaching  mathe- 
matics would  avoid  all  futilities;  he  would  base 
his  reasoning  on  that  experimental  knowledge 
already  possessed  by  a  student;  he  would  know 
that  the  finished  engineer  cannot  hope  to  re- 
member anything  except  a  few  general  princi- 
ples, but  that  he  ought  to  be  able  to  apply  these, 
clumsily  or  not,  to  the  solution  of  any  problem 
whatsoever.  Of  course,  he  would  encourage 
some  of  his  pupils  to  take  up  Thomson  and 
Tait,  or  Rayleigh's  "Sound,"  or  some  "other 
classical  treatise  as  an  advanced  study. 

Not  only  do  I  think  that  every  teacher  in  an 
engineering  college  ought  to  have  some  ac- 
quaintance with  engineering,  but  it  seems  to  me 
equally  important  to  allow  a  professor  of  en- 
gineering, who  ought,  above  all  things,  to  be  a 
practical  engineer,  to  keep  in  touch  with  his 
profession.  A  man  who  is  not  competing  with 
other  engineers  in  practical  work  very  quickly 
becomes  antiquated  in  his  knowledge:  the  de- 
signing work  in  his  drawing-oflJce  is  altogether 
out  of  date;  he  lectures  about  old  difficulties 
which  are  troubles  no  longer;  his  pupils  have 
no  enthusiasm  in  their  work;  even  when  he  is 
a  man  distinguished  for  his  past  work,  his  stu- 
dents have  that  kind  of  disrespect  for  his  teach- 
ing which  makes  it  useless  to  them.  If  there  is 
fear  that  too  much  well-paid  professional  work 
will  prevent  efficiency  in  teaching,  there  is  no 
great  difficulty  in  applying  a  remedy. 


Nov.    22,    1902. 


A  Slide-Rule  for  Field  Topographic  Work. 


Of  making  slide-rules  for  special  purposes 
there  seems  to  be  no  end,  and  the  novel  features 
of  most  of  the  new  designs  are  too  minute  to 
be  of  general  interest.  For  several  years,  how- 
ever, Mr.  Gerard  H.  Matthes,  of  the  U.  S.  Geo- 
logical Survey,  has  been  using  a  metal  rule  for 
reducing  stadia  observations  in  the  field,  which 
merits  general  notice.  It  Is  made  of  German 
silver  and  thus  is  unaffected  by  temperature  or 
humidity,  and  in  plane  table  work  has  made  it 
unnecessary  to  employ  more  than  one  man,  a 
rodman,  to  assist  in  tho  survey.  It  has  proved 
particularly  useful  in  windy  weather  when 
books  of  tables  or  diagrams  are  blown  about  so 
as  to  be  very  troublesome.  The  instrument  is 
10  V^  inches  long  and  was  made  by  Kern  & 
Company,  of  Aarau,  Switzerland.  The  follow- 
ing account  of  it  and  its  use  is  abridged  from 
the  "Technology  Quarterly"  for  September.  As 
the  plane  table  work  of  the  Survey  must  be 
understood  in  order  to  appreciate  the  value  of 
the  rule,  a  few  notes  on  the  operations  are  first 
given. 

The  operations  may-  be  classed  under  two 
heads:  Vertical  angle  or  intersection  work,  anl 
stadia  work.  In  the  former,  prominent  features 
are  located  on  the  map  by  intersection  from 
two  or  more  known  points,  vertical  angles  be- 
ing determined  in  each  instance..  The  vertical 
difference  of  elevation  between  each  point  of 
observation  and  the  new  point  is  then  computed 
by  multiplying  the  horizontal  distance  (scaled 
from  the  map  directly)  by  the  tangent  of  the 
angle,  and  applying  corrections  for  the  effects 
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ter  of  the  instrument,  but  these  are  so  small  as 
to  be  negligible. 

In  intersection  work  distances  occur  from  a 
fraction  of  a  mile  up  to  15  miles  or  more;  dis- 
tances exceeding  10  miles  are  avoided,  however, 
since  an  error  of  one  minute  in  the  vertical 
angle  will  affect  the  elevation  16  feet  at  a  dis- 
tance of  10  miles,  and  23  feet  at  a  distance  of 
15  miles,  while  the  uncertainty  of  refraction  for 
such  distances  becomes  very  great.  The  ver- 
tical angles  are  usually  small,  except  in  canyon 
or  high  mountain  topography. 

In  stadia  work  distances  are  short,  rarely 
exceeding  2,500  feet,  while,  on  the  other  hand, 
the  vertical  angles  are  as  a  rule  larger  than  in 
intersection  work,  though  seldom  exceeding  30 
degrees. 

The  slide-rule  is  capable  of  making  all  the 
operations  described,  and  while  it  is  not  ex- 
pected that  it  will  entirely  replace  the  tables 
now  in  use,  it  is  believed  that  many  topog- 
raphers will  prefer  it  as  being  more  rapid  and 
serviceable  than  any  existing  tables.  In  canyon 
and  high  mountain  topography,  however,  where 
vertical  angles  of  great  amplitude  are  frequent, 
tables  will  be  found  more  satisfactory. 

Following  is  a  description'  of  the  graduated 
scales  of  the  rule: 

Scale  A  contains  the  logarithms  of  common 
numbers  from  log  1  up  to  log  100,  plotted  from 
left  to  right  to  a  scale  of  log  10=12.5  cm.,  and 
is  to  be  used  as  a  scale  of  distances  in  feet. 

Scale  B  contains  the  same  graduations  as 
Scale  A,  the  difference  being  that  the  initial 
point  is  at  a  different  place.  The  arrangement 
of  the  two  scales  with  respect  to  each  other  is 
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Scale  F.    In  the  construction  of  this  scale  use 
was  made  of  the  formula 


/>™ 


V 


C  —  if  +  4.5 


0.574 


in  which  Dm  is  the  horizontal  distance  in  miles, 
V  and  R  the  corrections  in  feet  for  curvature 
and  refraction,  respectively,  while  the  quantity 
4.5  is  a  constant  positive  correction  for  the 
height  of  the  telescope  above  the  ground,  the 
assumption  being  that  as  a  rule  this  height  Is 
in  the  vicinity  of  4.5  feet.  The  second  member 
of  the  equation  is  always  positive.  The  gradua- 
tions on  Scale  F  are  merely  the  logarithmic 
distances  in  miles  corresponding  to  corrections 
in  even  feet,  and  are  plotted  on  the  same  basis 
as  the  distances  in  miles  on  Scale  B.  Scale  F, 
therefore,  gives  the  correction  for  curvature, 
refraction,  and  height  of  instrument  combined, 
for  any  distance  (in  miles)  on  Scale  B,  com- 
mencing with  a  correction  of  6  feet  for  a  dis- 
tance of  1.62  miles,  and  ending  with  a  correc- 
tion of  200  feet  for  a  distance  of  18.45  miles. 
For  any  distance  less  than  1.5  miles,  the  correc- 
tion may  be  taken  as  -|-  5  feet. 

Scale  O  (on  the  rider)  contains  the  logar- 
ithms of  the  squares  of  cosines  of  angles 
from  0°  to  40°.  Being  negative,  they  are  laid 
off  from  right  to  left.  The  first  graduation  to 
the  left  of  the  0"  mark  represents  an  angle  of  4° ; 
the  succeeding  ones  stand  for  6°,  8°,  10°,  etc., 
up  to  20°,  from  which  point  on  the  graduations 
represent  single  degrees. 

Scales  H  and  I,  marked  "Stadia  Angles,"  are 
on  the  reverse  side  of  the  slide  and  do  not  ap- 
pear in  the  illustration.     They  are  similar  In 
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of  curvature  of  the  earth,  refraction  of  the  at- 
mosphere, and  the  height  of  the  telescope  above 
the  ground.  Computations  of  this  character  are 
made  for  each  observation,  thus  affording  a 
reliable  check  upon  the  elevation  of  the  new 
point.  It  will  be  noticed  at  once  that  these 
computations  are  not  simple.  The  distance 
scaled  from  the  map  is  obtained  in  terms  of 
miles.  The  difference  of  elevation  required  must 
be  in  feet.  Effects  of  curvature  and  refraction 
are  variable  quantities.  It  is  essential  that  the 
correct  functions  be  used  in  computing  these 
corrections,  for  no  rule  of  thumb  or  approxi- 
mate method  can  be  relied  upon  to  give  accurate 
results. 

The  other  class  of  work  referred  to  above,  in 
which  distances  and  elevations  are  determined 
by  the  stadia  method,  is  too  well  known  to  re- 
quire description  here.  In  the  general  topo- 
graphic work  of  the  Survey  its  use  is  chiefly 
confined  to  stadia  traversing  and  large-scale 
surveys  of  reservoir  sites  or  mining  districts. 
The  reduction  of  stadia  observations  is  also  per- 
formed with  the  aid  of  tables.  The  formula 
involved  are  as  follows: 

Vertical  difference  of  elevation  =  100  R  ^j'>  2  A 

3 

Correction  to  distance  for  in- 
clination of  line  of  sight  =  100  R  cos=  A 
where  R  is  the  rod  reading  in  feet,  and  A  th? 
vertical  angle  read  to  a  point  on  the  rod  at  a 
height  above  the  ground  equal  to  the  height  of 
the  instrument.  These  formula;  do  not  take 
into  account  the  corrections  for  focal  length 
and  the  distance  of  the  objective  from  the  cen- 


such  that  distances  on  Scale  B  in  terms  of 
miles,  correspond  with  their  equivalents  in 
terms  of  feet  on  Scale  A,  thus  providing  a  con- 
venient means  of  conversion  from  one  unit  of 
length  Into  the  other.  Scale  B  commences  with 
a  distance  of  0.19  mile  and  ends  with  19 
miles. 

Scales  C  and  D,  marked  "Vertical  Angles," 
are  provided  with  graduations  corresponding  to 
the  logarithmic  tangents  of  angles,  and  are 
plotted  from  right  to  left,  being  negative  quanti- 
ties. Scale  D  commences  on  the  right  with  00° 
03'  30"  and  ends  with  05°  40';  Scale  C  dupli- 
cates these  angles  from  00°  35'  to  05°  40',  and 
carries  the  graduations  up  to  30°  00'.  Asterisks 
have  been  placed  opposite  indices  used  for  read- 
ing the  differences  of  elevation  on  Scale  E; 
their  use  will  be  explained  further  on.  They 
are  of  importance  in  another  connection,  how- 
ever, as  they  indicate  the  angles  for  which  the 
differences  of  elevation  are  respectively  0.001, 
0.01,  and  0.1  times  the  horizontal  distance,  tak- 
ing them  in  order  from  right  to  left;  and  if 
imagined  projected  on  Scale  C  they  represent 
the  angles  for  which  the  differences  of  eleva- 
tion likewise  are  0.01,  0.1,  and  1  times  the  hori- 
zontal distance.  In  this  manner  they  are  a 
valuable  aid  in  determining  the  location  of  the 
decimal  point  when  reading  difference  of  eleva- 
tion. 

Scale  E  Is  Identical  in  all  respects  with  Scale 
A.  and  is  to  be  used  for  obtaining  the  vertical 
difference  of  elevation  between  the  point  occu- 
pied by  the  Instrument  and  the  point  sought,  as 
hereinafter  explained. 


character  to  Scales  C  and  D  described  above, 
and  contain  the  logarithms  of  %  sin  2A,  where 
A  is  the  vertical  angle  in  stadia  observations. 
The  statements  made  In  regard  to  Scales  C  and 
D  apply  equally  to  Scales  H  and  1,  except  that 
the  graduations  on  Scale  I  extend  from  00°  03' 
30"  to  05°  45',  and  on  Scale  H  from  00°  35'  to 
40°  00'.  The  asterisks  are  placed  as  before,  and 
will  also  be  found  useful  in  determining  the 
position  of  the  decimal  point  in  obtaining  the 
difference  of  elevation. 

The  0°  mark  of  Scale  G,  the  pointers  of  the 
rider,  and  the  Index  on  the  lower  portion  of  the 
rider  are  in  line  with  one  another.  This  line  is 
at  right  angles  to  the  axis  of  the  rule,  and  serves 
to  project  readings  from  any  one  scale  to  any 
other. 

1.  Given  the  distance  to  a  point  In  feet,  to 
convert  the  same  Into  miles,  or  vice  versa.  To 
convert  feet  Into  miles,  set  the  0°  graduation 
of  the  rider  opposite  the  distance  in  feet,  2,350 
feet  in  the  Illustration,  and  read  the  answer 
0.445  mile  on  Scale  B,  opposite  the  pointers. 
The  same  result  could  also  have  been  obtained 
by  using  the  left  portion  of  the  rule.  In  either 
operation  the  position  of  the  decimal  point  is 
determined  mentally. 

2.  Given  the  distance  to  a  point  in  miles, 
required  the  correction  for  curvature  and  re- 
fraction, and  for  height  of  Instrument.  Set  the 
pointers  of  the  rider  opposite  the  distance  In 
miles  on  Scale  B,  and  read  the  desired  correc- 
tion on  Scale  F  opposite  the  index  on  the  lower 
limb  of  the  rider.  Thus  in  the  illustration, 
for  a  distance  of  4.45  miles  the  correction  is 
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found  to  be  nearly  16  feet  The  graduations  on 
Scale  F  hold  good  only  for  distances  In  miles 
using  Scale  B  without  shifting  the  decimal  point. 

3.  Given  the  distance  to  a  point  in  miles, 
and  the  vertical  angle,  required  the  difference 
of  elevation  In  feet,  neglecting  corrections  for 
curvature,  refraction,  and  height  of  instrument. 
The  pointers  of  the  rider  are  brought  opposite 
the  given  distance  in  miles  on  Scale  B.  The 
slide  bearing  the  graduations  marked  "Vertical 
Angles"  Is  then  moved  until  the  desired  angle 
is  brought  opposite  the  pointers  of  the  rider, 
as  for  instance  in  the  Illustration,  a  distance 
of  4.45  miles  on  Scale  B,  and  an  angle  of  17 
minutes  on  Scale  D.  The  difference  of  eleva- 
tion in  feet,  116,  Is  then  obtained  from  Scale  E 
by  reading  opposite  any  one  of  the  asterisks  of 
Scale  D.  It  will  be  noticed  that  with  the  same 
position  of  the  slide,  the  angle  2°  50'  is  brought 
opposite  the  pointers.  The  difference  of  eleva- 
tion for  this  angle  and  the  same  distance  Is 
therefore  read  the  same  way,  only  the  result  is 
tf  n  times  as  large,  or  1,160  feet,  which  is  within 
2  feet  of  the  computed  answer.  The  topographer 
will  rarely  be  in  doubt  as  to  the  position  of 
the  decimal  point  In  obtaining  his  answer,  as 
a  glance  at  the  topography  will  determine 
whether  the  result  should  be  116  or  1,160  feet. 
However,  should  a  doubtful  case  arise,  the  cor- 
rect reading  may  be  determined  readily  by  re- 
membering that  for  any  angle  between  00°  03' 
30'  and  00°  34'  the  difference  of  elevation  will 
range  from  0.001  to  0.01  times  the  distance  In 
feet;  likewise  for  angles  between  00°  34'  and 
06°  43'  it  will  range  from  0.01  to  0.1  times  the 
distance  In  feet,  and  for  angles  between  05°  43' 
and  45°  00'  the  range  will  be  from  0.1  to  1  times 
the  distance  In  feet  The  positions  of  the  as- 
terisks will  be  found  a  great  aid  in  remember- 
ing these  points. 

Attention  Is  called  to  the  fact  that  the  cor- 
rfctlon  for  curvature,  refraction,  and  height  of 
instrument  for  the  distance  In  question  may 
be  read  off  as  explained  under  (2),  without 
further  manipulation  of  the  Instrument. 

4.  Given  the  stadia  rod-reading  in  feet  and 
the  vertical  angle  to  a  point,  required  the  dif- 
ference of  elevation  in  feet.  The  0°  graduation 
of  the  rider  Is  brought  opposite  the  stadia  rod- 
reading  In  feet  on  Scale  A.  Reversing  the  slide 
and  having  the  side  marked  "Stadia  Angles" 
uppermost,  use  It  In  precisely  the  same  manner 
as  before,  reading  the  difference  of  elevation  on 
Scale  B,  opposite  any  one  of  the  three  asterisks 
of  Scale  I.  As  in  the  preceding  ease  the  angle 
may  occur  either  on  the  upper  or  lower  scale  of 
that  side  of  the  slide.  The  position  of  the  deci- 
mal point  may  be  determined  again  by  noting 
that  for  vertical  angles  between  00°  03'  30"  and 
00°  34'  the  difference  of  elevation  will  range 
from  0.001  to  0.01  times  the  rod-reading;  for 
angles  between  00°  34'  and  05°  46'  It  will  range 
from  0.01  to  0.1  times  the  rod-reading,  and  for 
angles  between  05°  46'  and  45°  00'  it  will  range 
from  0.1  to  V4  times  the  rod-reading. 

5.  Given  the  stadia  rod-reading  in  miles  and 
the  vertical  angle  to  a  point,  required  the  dif- 
ference of  elevation  in  feet.  The  problem  is 
the  same  as  the  preceding,  except  that  the  stadia 
rod-reading  is  in  terms  of  miles  and  Scale  B 
Is  to  be  used  Instead  of  Scale  A,  the  remainder 
of  the  process  being  the  same. 

6.  Given  the  stadia  rod-reading  and  the  ver- 
tical angle  to  a  point,  required  the  correct  hori- 
zontal distance.  This  problem  usually  occurs 
In  connection  with  either  of  the  preceding  cases 
and  may  be  solved  without  further  manipula- 
tion of  the  rider  after  the  latter  is  set  for  their 
■olution. 

When  the  rod-reading  is  in  feet,  read  Scale  A 
opposite  the  vertif  al  angle  in  question  on  Scale 
G  of  the  rider,  marked  "Cor.  Hor.  Dlst,"  the 
result  belnf!  the  correct  horizontal  distance. 
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When  the  rod-reading  Is  in  miles,  note  the 
point  on  Scale  A  opposite  the  vertical  angle  on 
Scale  G  and  move  the  0'  graduation  to  it,  when 
in  so  doing  the  pointers  will  be  brought  oppo- 
site the  correct  horizontal  distance  in  miles  on 
Scale  B. 

The  graduations  on  all  the  scales,  with  the 
exception  of  the  one  for  curvature,  refraction, 
and  height  of  Instrument,  being  logarithmic 
quantities  plotted  to  a  certain  unit  scale,  the 
distances  between  graduations  vary  from  point 
to  point,  requiring  changes  in  the  manner  of 
subdividing  in  order  to  maintain  clearness.  The 
consequent  result  is  that  the  precision  is  dif- 
ferent for  different  parts  of  the  scales,  varying 
■with  the  spacing  of  the  graduations.  An  inspec- 
tion will  prove,  however,  that  the  resultant  de- 
gree of  precision  for  any  particular  operation 
of  the  Instrument  is  always  greatest  where 
most  required,  i.  e.,  for  cases  of  most  frequent 
occurrence,  while  It  is  less  for  cases  of  rare 
occurrence.  Thus,  for  a  distance  of  5.78  miles 
scaled  from  a  map,  and  an  angle  of  -j-  01°  02',  a 
common  observation  in  topographic  work  such 
as  is  daily  being  done  by  topographers  of  the 
United  States  Geological  Survey,  the  rule  will 
give  a  difference  of  elevation  of  550  feet  at  a 
point  on  the  scale  where  single  feet  may  readily 
be  estimated,  and  a  correction  for  curvature, 
refraction,  and  height  of  instrument  of  24  feet, 
readily  obtained  without  interpolation,  from 
which  the  resulting  difference  of  elevation  of 
the  point  sought  becomes  574  feet,  i.  e.,  a  result 
the  correctness  of  which  to  the  nearest  foot 
leaves  no  doubt.  Again,  for  a  distance  of  0.85 
mile  and  an  angle  of  —  6°  04'  the  rule  gives  a 
difference  of  elevation  of  477  feet,  which  cor- 
rected for  height  of  instrument  by  the  amount 
of  5  feet,  the  effect  of  curvature  and  refraction 
being  very  small  for  that  distance,  reduces  the 
final  difference  of  elevation  to  —  472  feet,  a  re- 
sult reliable  in  all  respects  to  the  nearest  foot. 

On  the  other  hand,  cases  may  occur,  though 
the  exception  rather  than  the  rule,  where  a  dis- 
tance is  observed  of  say  3.65  miles  and  a  ver- 
tical angle  of  20°  10'.  The  computed  difference 
ot  elevation,  neglecting  effects  of  curvature  and 
refraction,  in  this  instance,  is  7,078  feet,  but 
the  slide-rule  will  give  the  result  to  only  the 
nearest  10  feet,  7,070  or  7,080  feet,  according  to 
estimation.  In  other  words,  in  observations  of 
this  character  the  rule  can  not  be  relied  upon 
to  give  the  answer  within  less  than  10  feet.  An 
error  of  this  magnitude,  however,  in  an  observa- 
tion of  the  kind  mentioned,  can  not  be  consid- 
ered serious,  as  the  very  nature  of  the  observa- 
tion is  not  conducive  to  anything  more  than 
approximate  results;  and  it  may  safely  be  said 
that  any  topographer  who  carries  on  work  ot 
this  character  is  doing  very  well  if  his  eleva- 
tions will  check  to  within  10  feet  by  means  ot 
tables  or  by  direct  computation. 
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Residential  Septic  Tanks  seem  to  have  been 
in  use  some  time  ago  in  King's  Lynn,  England, 
according  to  a  statement  made  by  Mr.  E.  J.  Sil- 
cock,  of  Leeds,  at  the  recent  meeting  of  the  As- 
sociation of  Municipal  and  County  Engineers,  at 
King's  Lynn,  as  reported  in  "The  Surveyor." 
He  stated  that  they  were  not  actually  septic 
tanks,  but  rather  decomposing  chambers,  each 
house  having  one.  Each  chamber  was  a  brick 
structure,  4x2  feet,  with  an  outlet  dipping  down 
into  the  sewer.  Usually  it  was  outside,  but 
sometimes  In  the  house.  The  object  was  really 
to  form  a  trap  between  the  sewer  and  the  house. 
As  a  matter  of  fact  it  did  form  a  septic  tank, 
and  practically  nothing  but  liquid  came  away 
from  the  chamber.  Mr.  Silcock  had  seen  many 
of  them  opened  and  said  that  they  had  a  groat 
effect  In  liquefying  the  sewage.  Similar  tanks 
at  Bowling  Green,  O.,  and  Zlon  City,  111.,  are 
discussed  in  this  and  previous  issues. 


Mr.  Frederick  L.  Ford,  city  engineer  of  Hart- 
ford, Conn.,  has  compiled  Information  relating 
to  an  extensive  new  system  of  bench  marks  es- 
tablished throughout  the  city  and  has  published 
it  in  convenient  form  In  a  book  3\i<xG%  inches 
in  size.  The  book  is  neatly  bound  in  flexible 
Morocco  covers  and  has  several  leaves  of  blank 
ruled  paper  at  the  back  for  additional  notes. 
The  style  of  the  records  is  illustrated  by  a  por- 
tion of  a  page,  which  we  reproduce: 

CLARK  STREET. 

Capen  Street— El.  «7,50a.  S.  VV.  cor.  next  to  bjtlom 
stone  step  02-64  Capen  Street  2nd  house  E.  of  Clark 
St.— No.  221.  ,     „ 

b:iiiier  Street— El.  08,. «2.  Bench  plate  b.  E.  cor. 
47  Clark  Street,  opposite  N.  line  of  Elmer  Street— 
^o.   222.  _        ^     „, 

Nelsou  Street— El.  97,019.  Stone  water  table  S.  W. 
cor.  104  Clark  Street  opposite  N.  line  of  Nelson 
Street— No.  228. 

According  to  Mr.  Ford,  this  book  represents 
the  labors  of  two  seasons  of  very  careful  level- 
ing work,  great  pains  being  taken  to  produce 
a  most  reliable  system  of  benches  covering  the 
entire  city.  In  executing  the  field  work  anlS- 
inch  Buff  &  Berger  Y  level  and  a  Philadelphia 
Rod  with  patent  rolling  angle  target  were  used. 
The  city  was  divided  into  sections,  and  two  sets 
of  levels  run  around  the  limits  of  each,  one  In 
each  direction,  the  levelman  and  rodman 
changing  places  in  each  second  circuit,  to  elimi- 
nate as  far  as  possible  personal  errors.  After 
each  main  circuit  of  elevations  was  determined 
by  careful  adjustments,  benches  were  establishijd 
on  all  Intermediate  streets  by  carefully  check- 
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Habtfobd  Bench  Plate. 

ing  the  elevations  with  those  of  the  main  cir- 
cuit as  often  as  convenient. 

As  it  proved  to  be  a  difficult  matter  to  find 
permanent  and  convenient  objects  on  which  to 
establish  benches  in  the  outskirts  of  the  city, 
most  of  the  buildings  being  wooden  structures, 
bench  plates  were  prepared  of  cheap  composi- 
tion metal  and  screwed  securely  to  the  base 
boards  of  houses  where  benches  were  to  be  lo- 
cated. Many  of  these  plates  were  put  on  cor- 
ners of  houses  standing  at  street  intersections 
so  that  they  are  available  from  either  street.  . 
The  plates  are  2%x4  inches  in  size  and  are  of 
the  design  shown  herewith,  the  letters  and  the 
spaces  for  the  figures  raised.  The  top  Is  nearly 
%-inch  wide  and  overhangs  the  lower  part  of 
the  plate. 

As  some  of  these  benches  will  be  destroyed  liy 
the  removal  of  buildings  upon  which  they  are 
located  and  as  new  ones  will  be  established  in 
their  places,  and  on  newly  opened  streets,  en- 
gineers receiving  a  copy  of  this  book  were 
advised  to  compare  their  book  with  the 
"Official  Copy"  at  the  City  Engineer's  oflice 
at  least  once  a  year  and  make  the  neces- 
sary corrections  on  the  blank  pages  In  the 
back  of  each  book.  Every  engineer  in  the 
vicinity  of  Hartford  has  been  presented  with  a 
copy  by  the  city  engineer  and  they  will  no 
doubt  prove  of  great  benefit  to  al!  and  at  the 
same  time  reduce  all  leveling  work  in  Hartford 
to  a  uniform  basis  and  avoid  the  necessity  of 
ever  using  assumed  elevations  to  work  from. 
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Economy  in  the  Use  of  Coal  for  the  Production 

of   Power. 

Abstract  of  a  paper  read  by  I'rof.  Ira  N.  lluUis.  of 
Harvard  University,  at  tUe  meeting  of  the  New  Eng- 
land Water- Works  .\ssoctation.  Kcivember  11!.  The 
complete  paper  will  be  pnbllHlied  in  the  forthcoming 
number  of  the  'Jourual"  of  the  New  England  Water- 
Works  Association, 


A  pound  of  good  coal  is  capable  of  yielding 
from  14,000  to  15,000  heat  units  during  com- 
bustion, equal,  if  all  transmitted  into  work,  to 
between  10,892,000  and  11,670,000  foot  pounds. 
When  used  for  heating  purposes,  as  in  reducing 
and  blast  furnaces,  a  very  large  percentage  of 
this  heat  is  lost  at  once;  and  when  used  in  a 
boiler  to  drive  a  steam  engine,  a  still  larger  per- 
centage is  lost,  first  in  the  boiler  and  next  in 
the  cylinders  of  the  engine.  Under  the  most 
favorable  conditions  in  practice,  only  1,320,000 
foot  pounds  are  recovered  from  each  pound  of 
coal,  more  than  88  per  cent,  of  its  heat  value 
being  wasted.  For  every  ton  that  is  burned  in 
a  power  house,  nearly  7%  tons  are  thrown  away. 

The  total  possible  saving  in  the  steam  boiler 
would  be  about  34  per  cent,  of  the  heat  of  the 
coal.  This  reckons  the  boiler  at  66  per  cent, 
efficiency.  Of  the  34  per  cent,  referred  to,  we 
cannot  hope  to  get  back  more  than  half,  as  fully 
17  per  cent,  is  required  for  draft,  even  when 
using  an  economizer.  This  leaves  as  the  maxi- 
mum possible  efficiency  of  a  boiler  83  per  cent. 
In  the  case  of  the  steam  engine,-  the  efficiency 
is  governed  by  the  thermo-dynamic  law  that  the 
work  is  proportional  to  the  range  of  heat.  If, 
therefore,  the  upper  temperature  of  steam  be 
taken  at  900  absolute,  and  the  lower  at  600, 
the  ideal  efficiency  would  be  33  1/3  per  cent., 
which  is  rarely  even  approached.  The  highest 
mechanical  efficiency  that  the  author  has  ever 
been  able  to  find  between  the  steam  cylinder 
and  the  power  to  which  it  is  applied  is  in  the 
Cambridge  pumping  engine,  designed  by  Dr.  E. 
D.  Leavitt,  in  which  the  work  done  in  the 
pump  was  slightly  over  96  per  cent,  of  the  power 
developed  in  the  cylinders,  an  efficiency  of  96 
per  cent.  Multiplying  these  three  efficiencies 
together,  the  maximum  attainable  efficiency  un- 
der ideal  conditions  is  26%  per  cent.  That  ;s, 
nearly  three-fourths  of  the  heat  of  the  coal 
must  be  thrown  away,  even  under  ideal  condi- 
tions, for  the  working  of  a  steam  engine.  With 
the  most  economical  of  modern  engines,  a  horse- 
power has  been  obtained  from  11  pounds  cf 
steam,  or  even  slightly  less.  Thi-s  gives  about 
12  per  cent,  efficiency.  What  is  sought,  there- 
fore, is  the  remaining  14%  per  cent.,  and  it  must 
be  remembered  that  under  no  conditions  is  it 
practicable,  with  the  present  materials  for  en- 
gines and  boilers,  to  gain  more.  Engineers  may 
well  strive  to  strike  out  on  a  new  path.  We 
are  struggling  with  the  steam  turbine  and  with 
other  inventions  to  save  a  few  pounds  of  coal, 
while  wasting  tons.  Compare  the  efficiency  of  a 
steam  plant  with  that  of  a  battery  using  zinc, 
in  which  the  greater  part  of  the  heat  is  turned 
into  current  and  thus  utilized  at  once  as  power. 

One  of  the  axioms  of  modern  engineering  is 
that  the  condition  most  favorable  to  economy 
is  the  regular  and  constant  demand  for  power. 
Where  an  engine  is  to  be  run  at  its  designed 
maximum  power  for  twenty-four  hours  a  day, 
the  entire  plant  can  be  made  to  realize  a  much 
higher  efficiency  than  would  be  tue  case  with  a 
fluctuating  demand  for  work.  Where  this 
fluctuating  demand  prevails,  the  plant  must  be 
designed  for  the  greatest  output,  and  yet  used 
for  long  periods  at  much  lower  rates.  This  is 
like  employing  a  man  to  do  the  work  of  a 
small  child,  because  at  times  there  are  weights 
to  he  lifted  that  require  a  man's  strength.  Fur- 
thermore, paradoxical  as  it  may  seem,  there  are 
many  cases  in  which  economy  would  l)e  ob- 
tained only  at  too  great  a  cost,  a  good  example 
of  this  being  found  in  steam  engines  for  small 


powers.  It  would  not  pay  to  build  a  1-horse- 
power  engine  with  a  steam  jacket  and  conden- 
ser and  air  pump.  The  first  cost  would  be  too 
great,  and  the  skill  to  render  the  design  effec- 
tive would  be  far  beyond  the  ordinary  rate  of 
wages.  The  line  of  improvement  in  the  use 
of  small  powers  is  clearly  pointed  out:  a  cen- 
tral station  which  can  be  kept  working  at  a 
constant  rate,  and  some  efficient  method  of  dis- 
tribution to  motors  of  such  simplicity  that 
cheap  labor  can  be  employed  to  run  them.  This 
may  be  called  the  problem  of  the  twentieth  cen- 
tury, inasmuch  as  there  are  many  demands  for 
small  quantities  of  power  to  a  comparatively 
few  for  power  in  large  quantities. 

Economy  in  the  use  of  coal  is  thus  divided 
under  three  heads: 

1.  Efficiency  in  the  recovery  of  heat  after 
combustion. 

2.  Efficiency  of  the  medium  by  which  the 
heat  is  transmitted  into  work. 

3.  Efficiency  in  the  work  developed  in  the 
prime  mover  of  the  machine  which  applies  it 
directly  to  the  useful  result. 

When  we  consider  that  under  these  three  ele- 
ments of  efficiency,  exhaustive  experiments,  ex- 
tending over  a  hundred  years,' have  enabled  us  to 
transform  under  ordinary  conditions  less  than 
10  per  cent,  of  the  heat  of  the  coal  into  a  useful 
work,  we  realize  the  great  field  still  open  to 
engineers. 

In  a  steam  plant,  the  boiler  forms,  naturally, 
the  first  element  for  study.  Its  efficiency  is  so 
much  a  question  of  the  men  who  run  it  that  we 
have  arrived  at  no  final  type  which  may  be  ex- 
pected to  give  the  highest  results.  Any  well- 
designed  boiler  will  recover  from  the  coal  about 
75  per  cent,  of  its  heat,  under  the  most  favor- 
able conditions.  This  falls  to  40  and  50  per  cent, 
with  bad  management,  and  it  may  rise  to  85 
per  cent,  with  the  addition  of  some  device, 
usually  separate  from  the  boiler,  for  utilizing 
the  waste  heat.  The  following  table  taken 
from  a  boiler  trial  reported  in  1894  and  repub- 
lished in  Mr.  Bryan  Donkin's  book,  "Heat  Effi- 
ciency of  Steam  Boilers,"  may  serve  a  useful 
purpose  in  indicating  the  heat  utilized  and  lost. 
The  data  was  obtained  from  two  Lancashire 
boilers  and  a  Green  economizer,  and  it  is  suffi- 
ciently near  the  average  fair  practice  to  serve 
as  a  type.  A  slight  modification  has  made  pos- 
sible the  placing  of  all  the  data  in  one  table: 

British  Per 
thermal  units.       cent. 

Heat    transmitted     to     water    in 

boiler     8,271  55.:! 

Heat     transmitted    to    water     in 

economizer     1,637  lO.U 

Heat  lost  In  products  of  combus- 
tion       1,127  7.5 

Heat  lost  In  excess  air y8r>  6.6 

Heat  lost  in   moisture  from  coal .  23  .2 

Heat  lost  in  air   leaking  through 

brickwork  of  economizer 259  1.7 

Heat  lost  in  unburnt  coal 342  2.3 

Heat  not  accounted  for,  including 

radiation   2,342  15.6 

Total    14,985  100.0 

The  third  item  in  the  table  represents  an 
unavoidable  loss  in  one  form  or  another.  Com- 
bustion is  produced  by  the  contact  of  oxygen 
with  combustible  material  at  a  temperature 
which  causes  a  chemical  combination.  The 
continuous  combustion  of  coal  is  possible  only 
with  a  regular  supply  of  air  and  an  equally  regu- 
lar withdrawal  of  waste  products.  Work  is  re- 
quired to  provide  this  constant  current  or  draft, 
either  in  the  form  of  heat  supplied  directly  by 
the  fuel  or  Indirectly  by  means  of  power  ob- 
tained from  the  steam.  Under  either  condition 
a  considerable  amount  of  heat  is  lost  which, 
apparently,  can  never  be  saved  by  any  inven- 
tions affecting  the  steam  boiler.  Usually  both 
losses  occur  when  blowers  are  used,  as  it  Is 
never  possible  to  discharge  the  products  of 
combustion  at  the  temperature  of  the  air.  In 
the  case  of  a  boiler  without  a  feed  water  heater, 
they  can  never  be  below  the  temperature  of  the 


steam.  The  table  shows  that  1,127  heat  units 
are  thus  lost  even  with  an  economizer.  Witli- 
out  it,  the  quantity  would  have  been  above 
2,000.  Complete  combustion  is  not  possible 
without  an  excess  of  air,  and  thus  the  gain 
brings  with  it  a  considerable  loss,  as  the  heated 
air  is  discharged  at  the  same  temperature  as 
the  products  of  combustion.  With  blowers,  this 
excess  is  likely  to  be  greater  than  with  a  nat- 
ural draft.  The  regular  supply  of  air  is  an 
absolute  essential  of  economy  when  the  supply 
of  coal  is  also  constant.  Air  entering  irregu- 
larly signifies  loss  of  efficiency.  It  is  in  this 
respect  that  the  various  forms  of  mechanical 
stokers  have  the  advantage  of  firing  by  hand. 
The  total  heat  lost  up  the  chimney  from  a  fur- 
nace would  appear  by  the  table  to  be  about 
2,100  heat  units,  or  18  4/10  per  cent.  Two 
methods  have  been  worked  out  for  recapturing 
some  of  this  heat,  and  of  these  the  feed  water 
heater  has  played  by  far  the  more  important 
part.  It  has  taken  on  various  forms,  but  the 
Green  economizer  is  that  which  has  seemed 
most  effective.  Any  arrangement  by  which  the 
feed  pipes  are  placed  in  the  paths  of  the  prod- 
ucts of  combustion,  will  add  to  the  economy  of 
the  boiler;  although  it  may  albo  add  to  the 
repair  bill. 

Attempts  have  been  made  to  heat  the  air  sup- 
plied to  the  furnace  by  means  of  the  waste  prod- 
ucts, and  the  Howden  system  has  proven  suc- 
cessful in  this  respect.  A  fan  is  necessary  for 
its  operation,  and  work  is  thus  expended  by 
the  "blowing  engine  in  the  production  of  draft. 
One  point  worthy  attention  in  connection  with 
all  hot  air  blasts  is  that  the  amount  of  oxygen 
in  one  cubic  foot  of  air  is  inversely  proportional 
to  the  absolute  temperature.  Consequently  at 
a  high  temperature  a  greater  volume  of  air 
must  be  supplied  to  consume  a  given  weight  of 
coal.  It  is  therefore  more  difficult  to  drive  hot 
air  in  burning  coal  than  cold  air.  There  is 
much  to  be  said  on  the  subject  of  the  location 
of  a  blower,  whether  It  be  in  the  fire  room  and 
used  to  force  draft  by  pressure  in  the  ash-pan, 
or  in  the  uptake,  where  it  creates  a  vacuum  to 
induce  draft.  In  the  latter  case,  the  tempera- 
ture of  the  products  of  combustion  must  be 
kept  comparatively  low  in  order  to  prevent  an 
injurious  change  of  shape  of  the  fan. 

Intimately  connected  with  the  economical 
combustion  of  coal  is  the  prevention  of  smoke, 
the  latter  meaning  only  so  much  unburnt  car- 
bon passing  off  into  the  air,  to  drop  on  every- 
thing in  the  neighborhood.  In  the  main,  it 
may  be  said  that  devices  for  smoke  combustion 
lead  to  economy  in  the  use  of  coal,  but  they 
often  increase  the  total  expenditure  of  money 
per  year.  The  cost  of%)al  is  only  part  of  the 
total  expense,  and  repairs  to  smoke  consumers 
and  patent  furnaces  are  often  large.  Unless  a 
plant  is  of  considerable  size  and  is  run  con- 
tinuously, they  are  of  doubtful  value.  The  vari- 
ous forms  of  mechanical  stokers  have  the  ad- 
vantage over  firing  by  hand  both  in  economy 
and  in  smoke  prevention.  Much  might  be  ac- 
complished by  better  laws  in  regard  to  licensing 
firemen.  It  has  always  seemed  to  me  that  a 
first  rate  fireman  with  the  ordinary  grate  is 
equal  to  any  form  of  patent  furnace,  especially 
where  there  is  a  fluctuating  demand  for  heat. 
There  is  a  vastly  greater  difference  between  a 
good  fireman  and  a  bad  fireman  than  there  is 
between  a  mechanical  stoker  and  a  good  fire- 
man. A  good  school  for  teaching  firemen  would 
be  more  fundamental  than  mechanical  devices 
of  any  kind.  Yet  it  is  only  fair  to  add  that  the 
cneaper  grades  of  coal  can  be  burned  on  patent 
stokers,  where  the  feed  is  regular.  This  is  a 
decided  advantage,  and,  furthermore,  the  exten- 
sive use  of  soft  coal  must  of  necessity  develop 
a  good  smoke  consumer.  Some  are  now  satis- 
factory.    A  few   years   ago   the   author   ran   a 
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series  of  teste  with  a  patent  furnace  in  order 
to  compare  its  results  with  those  obtained  from 
an  ordinary  grate  in  a  boiler  alongside  of  it. 
The  patent  furnace  was  something  like  the  Mur- 
phy automatic  furnace,  only  it  had  a  broad- 
er plate  in  the  bottom.  The  coal  was  fed  in  on 
the  sides,  and  a  warm  blast  was  thrown  down 
over  it  throughout  the  length  of  the  furnace. 
This  blast  was  caused  by  an  ordinary  Sturte- 
vant  blower.  A  doxen  or  more  tests  were  run 
with  the  boiler,  which  was  of  the  ordinary 
underfired  type,  and  it  was  found  that  on  the 
whole  it  was  not  so  economical  in  the  produc- 
tion of  steam  as  the  ordinary  grate.  In  the 
reduction  of  smoke  it  was  very  effective,  by  di- 
luting the  products  of  combustion  with  air  to 
such  an  extent  that  the  smoke  seemed  to  be 
only  a  small  percentage  of  the  discharge  from 
the  chimney.  The  neighboring  boiler  with  the 
plain  grate  discharged  into  the  same  chimney 
and  was  watched  very  carefully,  when  run 
by  a  flrst-rate  fireman.  The  amount  of  smoke 
was  undoubtedly  in  excess  of  that  discharged 
from  the  patent  device,  even  when  great  care 
was  exercised  in  the  firing,  but  not  to  the  ex- 
tent usually  seen  in  the  ordinary  factory  chim- 
ney. The  amount  of  steam  produced  per  pound 
of  coal  was  fully  up  to  the  very  best  practice. 

It  seems  strange  that  up  to  the  present  time 
no  satisfactory  method  of  keeping  the  heating 
surfaces  of  boilers  clean  has  yet  been  devised. 
Th«  loss  of  heat  chargeable  to  this  account  is 
Tery  great,  and  the  loss  of  money  is  still  greater. 
It  Is  found  necessary  to  provide  heating  sur- 
face thirty-five  or  forty  times  the  grate  surface 
to  attain  any  kind  of  eiflciency,  yet  an  effec- 
tive method  of  cleaning  the  surfaces  would  per- 
mit reducing  them  very  materially,  and  thus  les- 
sening the  amount  of  material  put  into  a  boiler 
of  given  horse  power.  The  tubes  of  ordinary 
boilers  are  always  more  or  less  dirty  and  the 
water  side  of  the  tubes  is  almost  continuously 
coated  with  some  non-conducting  substance. 
The  author  had  seen  a  ship  gain  a  knot's  speed 
simply  by  blowing  through  the  tubes  with 
steam,  and  that  without  the  expenditure  of  a 
pound  more  coal. 

The  small  losses,  shown  in  the  table,  from 
moisture,  and  leaks  through  the  brick-work,  and 
unbumt  coal  are  sometimes  serious,  but  they 
are  simply  matters  of  care.  If  a  fireman  is  al- 
lowed to  turn  the  sprinkler  on  coal,  he  is  likely 
to  cost  bis  employer  dear  in  the  course  of  a 
year.  The  same  may  be  said  of  too  frequent 
cleaning  of  fires.  The  leaks  through  the  brick- 
work are  greater  than  usually  reckoned,  and 
they  are  avoidable  only  by  constantly  plaster- 
ing up  the  outside.  It  has  sometimes  seemed 
to  me  that  a  sensibuf^ain  in  economy  would 
result  from  plastering  the  outside  of  a  brick 
setting  so  that  every  crack  would  appear  at  once 
upon  its  development.  In  the  table  the  loss 
"not  accounted  for,"  as  in  radiation,  requires 
some  study,  as  it  appears  to  be  quite  a  large  per- 
centage. There  is  always  this  unaccountable 
deficiency,  greater  or  less  according  to  the  care 
exercised  in  the  test  which  has  been  made. 

When  we  turn  to  the  steam  engine  we  find 
greater  losses  than  in  the  boilers.  The  first 
and  most  serious  loss  in  a  steam  cylinder  is 
from  initial  condensation.  Although  the  steam 
Jacket  has  done  much  to  mitigate  this  loss,  it 
should  still  be  used  with  Judgment.  The  author 
lately  ran  a  test  which  showed  that  there  Is 
such  a  thing  as  over-Jacketing  an  engine  and 
losing  beat  by  too  much  Jacket  steam.  The 
CM«  is  of  a  triple-expansion  engine  which  de- 
veloped about  533  horse-power.  The  steam  was 
supplied  to  the  high  pressure  cylinder  at  184 
pounds,  and  It  passed  successively  through  the 
high  pressure  cylinder,  the  working  side  of  the 
first  reheater,  the  intermediate  cylinder,  the 
working  side  of  the  second  reheater,  and  the 


low  pressure  cylinder,  into  the  condenser. 
Every  cylinder  and  reheater  was  thoroughly 
jacketed  with  high  pressure  steam  from  the 
boiler,  and  the  exhaust  from  the  low  pressure 
cylinder  passed  into  the  condenser  with  steam 
superheated  100  degrees.  The  record  of  econ- 
omy was  about  as  follows: 

Without  any  steam  on  the  Jacket  or  reheat- 
ers,  the  steam  supplied  to  the  engine  was  12.ia 
ix>uuds  per  indicated  horse  power. 

With  full  pressure  on  all  jackets,  the  steam 
used  was  12.09  pounds  per  indicated  horse 
power.    No  substantial  gain. 

With  steam  on  only  the  high  pressure  and 
intermediate  jacket  and  on  the  first  reheater, 
the  amount  of  steam  supplied  to  the  engine 
was  11.47  pounds  per  indicated  horse  power. 

Calculations  on  initial  condensation  seem 
very  inaccurate  excepting  where  a  careful  test 
has  been  made  of  the  tightness  of  all  valves. 
Gridiron  valves  seem,  on  the  whole,  most  satis- 
factory. They  are  far  preferable  to  piston 
valves,  as  their  tendency  is  to  become  tighter 
with  wear,  while  the  tendency  of  piston  valves 
is  to  become  looser. 


The   Control   of  Non-Navigable   Streams   by   the 

National  Government. 

A  Discussiou 
Convention 
neers ;  repri 


ion  by  Itiulolpli  llering  at  the  Washington 
11  of  the  American  Society  of  Civil  tngl 
)rinted  from   "Proceedings,''  August,  p.  DiJ. 


Extent  of  Damage  to  Williamsburg  Bridge  Cables. 


Mr.  Gustav  Lindenthal,  M.  Am.  Soc.  C.  B., 
Commissioner  of  Bridges,  has  appointed  a  spe- 
cial commission  to  examine  into  the  extent  of 
damage  and  the  methods  by  which  repairs  can 
best  be  made  to  the  main  cables  of  the  Wil- 
liamsburg Bridge,  which  were  affected  by  the 
fire  of  November  10.  The  members  of  -this 
commission  are  Mr.  George  S.  Morison,  con- 
sulting engineer,  Mr.  C.  C.  Schneider,  vice-presi- 
dent of  the  American  Bridge  Company,  and 
Mr.  Leffert  L.  Buck,  consulting  engineer  of  the 
Williamsburg  Bridge,  all  members  of  the  Ameri- 
can Society  of  Civil  Engineers.  The  fire  was 
fully  described  in  last  week's  issue  of  The  En- 
gineering Record,  and  some  of  the  more  ap- 
parent damages  to  the  bridge  noted.  In  his 
weekly  report  to  Commissioner  Lindenthal,  Mr. 
O.  P.  Nichols,  M.  Am.  Soc.  C.  E.,  engineer  in 
charge  of  the  bridge,  presents  a  statement  of  the 
results  of  tests  of  some  wires  cut  from  the  en- 
dangered cables,  which  we  have  abstracted  as 
follows: 

Five  pieces  of  wire  were  taken  from  cables 
A  and  B,  over  the  saddles  on  the  south  side 
of  the  Manhattan  tower  at  the  point  most  ex- 
posed to  the  fire.  These  pieces  were  tested  in 
the  engineer's  office,  the  results  showing  mini- 
mum and  maximum  strengths  of  80,400  and  125,- 
200  pounds  per  square  inch  respectively,  the 
average  being  98,040.  One  piece  tested  lor 
elongation  gave  2  1/10  per  cent,  in  50  inches. 
■  These  tests  show  that  the  breaking  strength 
of  these  wires  has  been  reduced  about  50  per 
cent.,  and  it  is  reported  that  lengths  of  about 
10  feet  will  have  to  be  replaced  in  some  250 
wires  in  all,  in  the  two  cables  on  the  south  side 
of  the  tower,  which  were  most  exposed  to  the 
fire.  As  mentioned  last  week,  all  the  wires  in 
the  cables  are  spliced  on  account  of  their  great 
length;  hence  the  ultimate  weakening  of  the 
cables  resulting  from  the  repairs  necessitated 
by  the  nre  will  be  infinitesimal.  About  100 
men  are  employed  in  removing  wreckage  and  it 
la  expected  that  it  will  a'l  be  removed  and  the 
new  platforms  in  readiness  for  resumption  cf 
work  on  the  cables  by  December  1. 


Anchor  Ice  accumulated  around  the  inlet  of 
the  gate  house  at  the  New  London,  Conn.,  stor- 
age reservoir  last  January,  in  such  quantities 
as  to  stop  the  passage  of  water,  the  screens  being 
broken  and  the  gate  chamber  blocked.  Engi- 
neer W.  H.  Richards  states  that  only  by  strenu- 
ous exertions  was  a  supply  maintained  through 
the  l()-incli  pipe  outside  the  t-hamber. 


This  topic  does  not  allude  to  the  questions 
of  diverting  water  from  a  water-shed,  of  silt- 
ing up  or  of  polluting  streams;  yet  these  are 
quite  as  important,  and  are  pressing  for  solu- 
tion. As  they  are  also  intimately  connected 
with  the  damming  and  regulation  of  streams,  it 
seems  but  natural  that  they  should  be  con- 
sidered in  connection  therewith,  and  the 
speaker  accordingly  takes  the  liberty  to  do  so. 

As  civilization  spreads  over  a  country, 
changes  take  place  in  the  physical  character  of 
the  land  surface  by  the  decrease  of  forest  areas 
and  the  corresponding  increase  of  cultivated 
areas,  allowing  the  soil  to  be  more  readily 
washed  into  watercourses,  and,  in  populated 
centers,  by  the  addition  of  surfaces  more  or 
less  impervious  to  water.  Changes  take  place 
also  in  the  character  of  the  water  as  it  flows 
in  the  streams,  and  in  the  size  and  shape  of 
the  beds  themselves. 

The  water  when  flowing  is  likely  to  change, 
both  in  quality  and  in  the  distribution  of  quan- 
tity. The  more  soils  are  exposed  to  washing 
by  rain-water,  the  more  soil  particles  will  be 
brought  into  it,  and  carried  in  suspension  by 
it,  causing  it  to  become  more  or  less  turbid. 
The  sites  of  habitations  and  manufactories  in 
city  or  country,  and  the  application  of  manure 
to  cultivate  fields,  cause  every  rain  storm  to 
bring  into  the  streams  organic  matter  which 
causes  them  to  become  more  or  less  polluted, 
il  not  directly  offensive,  and  injures  the  wate;-, 
either  for  domestic  consumption,  lor  fish  life 
or  for  manufacturing  purposes. 

The  quantity  of  water  flowing  in  a  stream  is 
changed  by  the  growth  of  population  in  a  way 
that  flood  flows  tend  to  increase,  and  dry- 
weather  flows  tend  to  diminish.  Flood  heights 
increase  by  the  reduction  of  forest  areas  and 
of  water-retentive  vegetation,  which  causes 
more  rapid  runoffs  and  greater  velocity  in  the 
streams.  Dry-weather  flows  decrease  in  con- 
sequence thereof,  because  there  is  less  time  for 
percolation  into  the  ground,  and  therefore  less 
storage  of  ground-water  to  feed  the  streams  in 
time  of  drought.  The  use  of  water  for  irriga- 
tion purposes  still  further  reduces  the  stream 
flow,  both  by  direct  diversion  of  the  water  and 
by  evaporation  on  the  surface  of  the  land. 

The  beds  of  streams,  so  far  as  they  are  al- 
luvial, change  in  accordance  with  the  added 
amount  of  suspended  matter  carried  by  them, 
and  also  with  greater  floods  and  their  conse- 
quent scour  and  re-deposit  of  material  in  lower 
stretches  of  the  stream. 

New  causes  therefore  appear  which  tend  to 
increase  deposits  when  velocities  become  less, 
and  to  increase  scour  when  these  become 
greatei'.  As  both  effects  will  not  exactly  com- 
pensate each  other  at  the  same  points,  the 
bed  of  an  alluvial  river  is  constantly  under- 
going changes,  which  have  increased  since  the 
advent  of  civilized  man.. 

Stream  beds  are  still  further  and  arbitrarily 
changed  by  man  when  he  endeavors  to  develop 
the  usefulness  of  the  watercourse,  and  builds 
dams  across  it,  either  for  slack-water  naviga- 
tion or  for  power  and  irrigation  purposes;  and 
again  when  he  builds  or  fills  material  into  the 
stream,  or  in  some  way  encroaches  upon  its 
natural  flood  section,  contracting  it  without 
attention  to  other  consequences. 

AH  these  alterations  in  the  original  condi- 
tions of  a  stream  become  the  more  annoying, 
sometimes  even  disastrous,  by  causing  other 
results  than  those  desired,  the  more  a  com- 
munity becomes  settled  and  developed.  The 
objectionable  results  are   due,   perhaps,   to  the 
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higher  floods  which  now  destroy  more  devel- 
oped property,  perhaps  to  the  lower  dry- 
weather  flows  which  deprive  water  users  of 
some  of  their  original  ownership,  and .  per- 
haps also  to  greater  pollution  o£  the  water, 
tending  toward  unfitness  for  ordinary  domes- 
tic,  manufacturing   or   farming  uses. 

The  multiplicity,  as  well  as  the  seriousnes.s, 
of  effects  upon  large  public  and  private  intei-- 
ests  caused  by  the  streams  both  in  their  natural 
and  artificial  conditions,  due  to  a  large  growth 
of  population,  is  clear;  some  of  thfc  dffieets  re- 
late to  sanitation,  some  to  property  rights  for 
domestic,  farming  and  power  purposes,  and 
some   to   commerce. 

The  National  Government  now  controls  the 
streams  of  our  country,  as  far  as  they  are 
navigable.  It  can  regulate,  dam  and  improve 
them  for  commerce  alone.  It  has  no  control 
of  the  streams  for  the  purposes  of  sanitation, 
irrigation  or  farming,  for  domestic  and  power 
supplies,  or  for  any  purpose  of  damming  or 
contracting  those  that  are  non-navigable;  nor, 
perhaps  most  important  of  all,  has  it  control 
over  the  regulation  of  streams  to  prevent  dis- 
aster from  floods.  And  yet,  in  a  developed 
community,  these  effects,  while  of  small  con- 
sequence in  its  early  life,  become  of  great  con- 
sequence  in   its  later  life. 

Reports  are  becoming  more  numerous  of  the 
ill  effects  of  floods  caused  by  the  improper 
construction  of  dams  or  the  change  in  the 
physical  conditions  upon  the  water-shed  sui'- 
face,  of  disasters  caused  by  a  narrowing  of  the 
flood  channel  or  by  accumulated  deposit  there- 
in, or  of  polluted  streams  which  have  become 
injurious  to  the  health  and  life  of  man  and 
cattle. 

Tlie  subject  has  become  so  aggravated  in  a 
few  States  that  oflScial  bodies  have  been  ap- 
pointed and  Instructed  to  grapple  with  it  in 
one  or  another  of  its  phases. 

State  commissions  will  answer  perfectly 
when  the  causes  and  effects  are  within  the 
State.  There  is  a  clear  difficulty,  however,  in 
having  a  single  State  endeavor  to  regulate  the 
natural  and  artificial  conditions  of  one  of  its 
rivers,  when  this  originates  in  another  State 
and  Is  received  in  an  injured  condition,  per- 
haps polluted,  perhaps  with  its  dry-weather 
flow  seriously  diminished  or  its  floods  in- 
creased. The  other  State  may  exhibit  very  lit- 
tle interest  in  the  matter,  and  its  legislature 
may  decline  to  effect  either  the  desired  remedy 
or  any  remedy  that  had  so  far  been  suggested. 

It  is  palpably  unjust  co  a  Stale,  as  it  is  to 
an  individual,  to  permit  a  change  to  be  made 
by  one  party  to  the  injury  of  another,  in  the 
enjoyment  of  the  natural  privileges  grantet 
us  by  the  land  where  we  live,  without  a  care- 
ful, impartial  examination  of  the  facts  and  an 
impartial  solution  of  the  difficulty. 

While  the  United  States  Supreme  Court  is  a 
proper  final  authority  in  many  such  cases,  no 
court  can  ever  be  constructive,  in  a  physical 
sense,  and  therefore  will  not  answer  the  pur- 
pose now  before  us. 

We  need  for  this  purpose  in  our  country 
some  Board  or  Commission  of  Waterways, 
which  should  have  supreme  authority  over 
matters  relating  to  the  physical  conditions  of 
a  river  from  its  source  to  its  mouth,  irrespec- 
tive of  State  boundaries,  consistent  with  and 
resembling  the  authority  already  placed  in 
national  hands  for  regulating  navigable 
streams  for  commerce;  an  authority  which  can 
make  a  thorough  investigation  into  the  physi- 
cal conditions,  not  only  collecting  and  applying 
information  now  in  the  hands  of  various  pub- 
lic departments,  but  supplementing  the  same 
with  local  information  of  special  value;  to 
study  the  entire  subject  relating  to  floods  and 
droughts,   and   pollution   and   diversion  of   the 


water;  to  establish  official  profiles  and  cross- 
sections  for  both  dry-weather  and  flood  condi- 
tions, to  which  all  private  interests  should 
conform;  and  to  establish  limits  for  the  pollu- 
tion and  diversion  of  water. 

The  engineering  work  of  such  a  body  would 
be  considerable,  yet  the  lines  along  which  it 
should  be  undertaken  would  be  clear,  and  the 
results  like  those  of  similar  engineering  en- 
terprises. The  organization  of  such  a  body, 
from  a  legal  and  political  standpoint,  is  equal- 
ly important,  and  is  a  factor,  perhaps,  more 
difficult  of  solution.  It  will  not  be  touched 
upon  here. 

The  programme  of  the  topic  under  discus- 
sion asks  whether  non-navigable  streams 
should  be  under  the  control  of  the  National 
Government.  In  this  opening  the  speaker  de- 
sires to  take  a  broader  view,  and  would  add: 
"or  of  Joint  State  Commissions,  each  one  con- 
trolling the  water-shed  of  at  least  one  large 
stream?"  The  speaker  does  not  in  the  least 
feel  opposed  to  a  control  by  the  National  Gov- 
ernment; in  many  ways  it  would  appear  to  be 
most  satisfactory.  There  are  also  good  and 
practical  reasons  for  having,  instead,  a  separ- 
ate commission  for  each  large  water-shed,  or 
group  of  smaller  ones.  A  local  commission 
would  be  better  informed  concerning  local  con- 
ditions, which  are  or  may  be  highly  important, 
than  if  most  all  of  its  members  resided  else- 
where. In  either  case,  it  would  be  desirable  to 
place  upon  such  a  board  a  member  of  the 
United  States  Engineer  Corps,  and  a  member 
from  each  of  the  Departments  of  Agriculture, 
the  Coast  and  Geodetic  Survey,  and,  perhaps, 
also  from  a  Bureau  of  Commerce. 

It  seems  sufficient  at  this  time  to  call  at- 
tention to  the  importance  of  a  proper  regula- 
tion of  our  non-tidal  streams,  of  the  physical 
practicability  of  doing  this,  and  of  the  neces- 
sity of  having  such  regulation  undertaken  by 
a  body  whose  authority  must  extend  over  the 
territory  of  at  least  one  entire  water-shed;  our 
whole  country  being  divided  into  as  many 
water  districts  for  this  purpose  as  may  seem 
best. 

As  precedents  for  such  an  undertaking  we 
may  consider  the  following: 

The  Mississippi  River  Commission  is  a  body 
which  has  authority  over  the  regulation  of  our 
largest  river,  extending  through  several  States. 
Its  authority,  however,  is  less  broad  than  it 
appears,  from  what  was  said  above,  might 
properly  be  given  it. 

Recently,  a  Flood  Commission  was  estab- 
.  lished  in  the  State  of  New  York  to  report  on 
flood  preventions.  The  work  of  such  a  com- 
mission must  be  hampered  to  some  extent  by 
its  limitations,  and,  unless  it  takes  a  broad 
view,  and  has  authority  and  means  to  make 
comprehensive  investigations  and  carry  out 
recommendations,  its  usefulness  to  the  State 
cannot  be  of  the  extent  which  is  here  con- 
templated. 

In  England,  due  partly  to  the  more  uniform 
and  smaller  rainfall  and  stream  flows  than 
ours,  and  partly  to  the  previous  attention  that 
has  been  given  to  the  question  of  damage  by 
floods,  these  matters  do  not  now  receive  very 
serious  attention.  The  large  industrial  devel- 
opment, on  the  other  hand,  has  compelled  the 
enactment  of  laws  for  the  government  of 
streams,  prohibiting  the  introduction  into  them 
of  solid  matter  not  carried  in  suspension,  such 
as  earth,  ashes,  building  rubbish,  sludge  and 
solid  sewage,  also  all  liquid  sewage  and  pol- 
luting liquid  from  manufactories,  provided  that 
remedies  are  reasonably  practicable  and  avail- 
able under  the  circumstances  of  the  case.  The 
carrying  out  of  these  laws  is  placed  in  the 
hands  of  River  Conservancy  Boards  and  Joint 
River  Committees,  each  of  which  has  control 


of  one  or  more  water-sheds,  and  in  some  mat- 
ters acts  in  conjunction  with  the  Ix>cal  Gov- 
ernment Board,  which  has  general  charge  of 
such   matters. 

In  France,  for  many  years  there  has  been  a 
special  bureau  in  the  Department  of  Public 
Works  called  the  Hydrometric  and  Flood  An- 
nouncement Service  (Services  Hydromvtriques 
d'  Annonce  des  Crues).  This  bureau  has 
studied  the  general  conditions  of  each  river 
basin,  the  means  to  prevent  inundations  and  to 
regulate  and  equalize  the  flow,  and  sends  ad- 
vices when  floods  are  expected.  The  water- 
sheds for  which  special  Boards  were  instituted 
under  the  direction  of  the  Chief  Engineer  of 
Bridges  and  Roads  {Ingcnieur  en  Chef  des 
Ponts  et  Chaussdes)  are:  Seine,  Canal  de  la 
Sambre,  Escault  §t  Yser,  Rhone,  Muerthe  et 
Mosel,  Aune,  T6ch  et  L'Agly,  Garonne,  Dor- 
dogne  et  Adour,  and  Loire.  Among  these,  the 
Seine,  Rh6ne,  Garonne  and  Loire  are  the  most 
important.  Quite  recently,  a  law  has  been 
passed  authorizing  the  Department  of  Hygiene 
to  inquire  into  the  pollution  of  rivers,  and  pro- 
vide remedies.  It  also  authorizes  the  protec- 
tion of  all  sources  of  water  supply,  and  im- 
poses fines  for  polluting  the  same. 

In  Germany,  the  regulation  and  correction 
of  streams  is  in  the  hands  of  Provincial  Gov- 
ernments in  Prussia,  and  the  State  Govern- 
ment in  Bavaria.  The  smaller  states  agree  to 
the  treatment  of  interstate  rivers  by  the  ad- 
joining countries  before  work  is  done. 

-Each  of  the  Prussian  provinces  has  a  Stream 
Building  Commission  (Strombaudirection) , 
with  a  Chief  Engineer  (Oberpraesident)  at  its 
head,  which  controls  design,  construction  and 
operation  for  each  river  flowing  through  sev- 
eral districts,  and  even  into  adjoining 
provinces,  so  as  to  obtain  uniform  results  for 
the  entire  river.  Such  Commissions  are  located 
in  Dantzic  for  the  Vistula,  in  Breslau  for  the 
Oder,  in  Magdeburg  for  the  Elbe,  in  Coblenz 
for  the  Rhine,  in  Munster  for  the  Dortmund- 
Ems  Canal,  and  in  Potsdam  for  the  Havel, 
Spree,  Oder-Spree  Canal,  etc.  The  mouths  of 
the  rivers  are  controlled  by  another  branch  of 
the  government,  for  political  reasons.  The 
rivers  pollution  questions  are  under  the  con- 
trol of  a  Minister  of  the  Government,  advised 
by  the  Imperial  Board  of  Health. 

For  information  concerning  European  coun- 
tries the  speaker  is  indebted  to  Ernest  Pontzen, 
Cor.  M.  Am.  Soc.  C.  E.;  Theodor  G.  Hoech,  M. 
Am.  Soc.  C.  E.,  and  R.  A.  Tatton,  M.  Inst.  C.  E. 

In  some  respects,  it  will  seem  better  to  have 
separate  authorities  to  regulate  the  questions 
of  quantity  and  quality  of  the  water,  speaking 
broadly.  On  the  other  hand,  there  are  many 
intimate  connections  which  point  to  a  prefer- 
ence for  a  single  commission  controlling  both 
hydraulic  and  sanitary  questions.  In  Europe 
these  questions  are  now  in  the  hands  of  dif- 
ferent bodies,  both,  however,  branches  of  the 
general   government. 

With  many  of  our  larger  rivers,  flowing  from 
one  State  into  another,  it  seems  proper  and 
timely  to  obtain,  as  early  as  possible,  a  har- 
monious and  intelligent  treatment  of  their  pro- 
files and  sections,  and  also  of  the  questions  of 
diverting  and  polluting  their  water.  Official 
profiles  should  be  established  for  the  entire 
river,  which  will  regulate  the  velocities,  both 
at  high  and  low  stages,  so  that  they  will  not 
cause  disastrous  results.  Normal  cross-sectiona 
should  be  established  for  the  ordinary  and  also 
for  the  freshet  flows.  No  obstructions  what- 
ever should  be  allowed  within  them,  although 
the  territory  rarely  flooded,  but  lying  within 
the  flood  sections,  might  be  used  for  agricul- 
tural purposes,  as  is  sometimes  done  in  Europe, 
with  the  risk  of  occasional  destruction  of  crops. 
As  it  may  often  be  necessary  to  protect  wide 
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expanaw  of  adjoining  property,  some  flood  sec- 
ti«BB  wwld  liave  to  be  diked;  and,  to  prevent 
Interruption  of  the  crossing  traffic,  tlie  entire 
flood  section  l)etween  dikes  would  have  to  be 
bridged  at  the  proper  height.  In  many  oases 
it  would  be  advisable  to  alter  the  alignment  of 
the  stTMun  more  or  less,  to  Straighten  and 
shorten  It,  where  now  there  is  meandering.  In 
adapting  such  changes  to  the  special  soil  of  the 
bed.  it  Is  often  also  necessary  to  construct 
spei-ial  submerged  dams,  so  as  to  maintain  the 
original  and  natural  regimen  of  the  streams. 

An  important  duty  would  also  be  the  estab- 
lishment of  storage  reservoirs  where  found 
exiiedient,  for  the  purpose  of  reducing  flood 
discharges  and  increasing  low-water  flows,  both 
of  which  may  benefit  the  riparian  owners  by 
preventing  damage  in  one  case  and  ensuring 
greater  usefulness  in  the  other. 

The  diversion  of  a  part  of  a  stream  should 
be  regulated  in  such  a  manner  that  the  water, 
In  accordance  with  its  value,  could  be  properly 
and  justly  distributed  among  the  respective 
States  within  its  water-shed,  and  deprive  no 
State  of  water  to  which  it  has  a  natural  right. 

Where  works  of  industry,  and  particularly 
of  ore^washing.  load  a  stream  with  matter  that 
Is  first  carried  in  suspension  and  then  deposited 
lower  down,  thus  raising  its  bed,  proper  means 
should  be  proposed  to  prevent  injury  to  any 
riparian  rights  without  unjustly  interfering 
with   important  industries. 

And  lastly,  such  an  authority  as  above  sug- 
gested could  establish  regulations  regarding 
the  pollution  of  water  from  source  to  mouth, 
and  thus  protect  it  for  the  benefit  of  all  users 
alike,  whether  in  one  State  or  another.  It 
would  devolve  upon  the  same  authority  to  de- 
termine the  proper  uses  to  which  the  waters 
of  certain  rivers  could  be  put.  In  some  cases 
it  would  l»e  practicable,  and  even  necessary,  to 
reserve  them  for  the  domestic  supplies  of  fu- 
ture populations;  in  others,  manufacturing  in- 
terests may  abound  to  such  an  extent  tiiat 
certain  streams  should  not  be  devoted  to  do- 
mestic use,  but  reserved  for  other  uses,  and 
protected  only  to  the  extent  of  not  becoming 
objectionable  to  sight  or  smell. 

Regarding  the  important  matter  of  payment 
for  the  work  herein  considered,  it  may  only 
be  said  that  whether  the  National  Government 
or  Joint  State  Commissions  undertake  the 
same.  It  would  manifestly  be  unfair  to  pay 
for  It  entirely  from  funds  of  the  General  Gov- 
ernment, in  districts  where  it  is  not  itself  a 
large  landowner,  because  the  benefit  would  ac- 
crue generally  to  the  water-shed  affected,  and 
particularly  to  the  riparian  property  owners. 
Payment,  either  by  the  State  at  large  within 
which  the  improvement  is  made,  or  by  the  as- 
Mssment  of  l>enefits  against  the  counties  or 
the  private  individuals  affected,  would  seem 
more  equitable.  , 

All  the  subjects  here  suggested,  and  but 
briefly  touched  upon,  are  more  or  less  effec- 
tively solved  in  the  countries  of  Western 
Europe.  They  are  now  becoming  more  and 
more  urgent  of  solution  in  our  own  country. 
It  is  to  be  hoped  that  we  will  not  be  long  in 
arrears  In  crystallizing  the  method  of  handling 
this  important  subject  In  non-tidal  streams  as 
well  as  it  has  been  handled  in  tidal  rivers,  in 
part  by  the  United  States  Corps  of  Engineers, 
and  that  the  results  may  be  at  least  as  bene- 
ficent as  those  accomplished  across  the  At- 
lantic. 
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A  Letter  to  the  Editor. 


Shortening  the  Working  Day  to  conform  to 
the  eight-hour  law  will  increase  the  cost  of  the 
work  remaining  to  be  done  under  the  contract 
for  the  New  Croton  Dam,  New  York,  It  is  es- 
timated. »30.';.OOO,  the  contract  having  been 
baaed  upon  a  ten-hour  day. 


Rksikkntiai.  Seitic   T.vnks. 

Sir:  It  was  with  much  regret  that  the  writer 
was  unable  to  attend  the  Rochester  meeting  of 
the  American  Society  of  Municipal  Improve- 
ments so  that  he  might  have  a  part  in  the  in- 
teresting and  profitable  discussion  of  the  paper 
which  was  to  have  been  read  there  on  the  above 
subject,  but  it  is  gratifying  to  know  that  some 
points  have  been  brought  forth  in  the  excellent 
letter  of  Mr.  Benjamin  H.  Flynn,  Columbus, 
Ohio,  published  in  your  issue  of  October  25th, 
which  brings  out  the  economics  involved  in  the 
universal  installation  of  such  residential  septic 
tanks  as  were  described  in  the  writer's  paper. 

We  are  free  to  admit  that  perhaps  the  weak- 
est point  in  the  whole  proposition  is  the  dif- 
ference between  the  combined  cost  of  the  resi- 
dential tanks  and  the  cost  of  a  municipal  septic 
tank  plant  of  the  same  capacity.  We  hinted  at 
the  possibility  of  obtaining  sufficient  purifica- 
tion of  the  effluent  of  the  residential  septic 
tanks  during  the  flow  through  the  open  chan- 
nels in  the  low,  flat  district  between  the  outlet 
of  our  sewers  and  Lake  Michigan,  a  distance  of 
about  %  mile.  The  land  where  the  city  proper 
is  now  being  built  lies  at  an  elevation  of  from 
30  to  100  feet  above  the  low  territory,  and  it 
necessity  for  a  municipal  plant  should  arise,  it 
might  be  met  by  converting  these  open  drains 
into  irregular  ditches  and  using  the  effluent  for 
irrigation  purposes  upon  the  land  which  these 
open  drains  intersect,  or  by  creating  bacteria 
beds,  which  have  been  so  successfully  installed 
and  operated  in  England  and  elsewhere.  The  un- 
purified  effluents  could,  also,  be  combined  and 
taken  to  the  southward  a  distance  of  one  mile 
and  emptied  into  a  low,  wet  territory,  from 
which  a  dead  river  finds  an  outlet  into  the  lake 
some  two  miles  oeyond.  Municipal  purification 
works  could  be  obviated  by  one  of  these  four 
possibilities.  The  initial  installation  of  residen- 
tial septic  tanks  at  Zion  City  seems  to  have  been 
a  growth  rather  than  the  result  of  enactment, 
as  the  original  article  stated.  Farm  drains  were 
available,  and  some  kind  of  sewerage  privilege 
was  everywhere  demanded,  but  only  in  places 
where  these  drains  were  available  could  any 
sewerage  privileges  be  had.  The  excellent  re- 
sults we  had  obtained  with  our  own  residential 
septic  tanks,  during  a  period  of  twelve  years, 
led  us  at  once  to  institute  the  building  of 
tanks  which  are  but  little  more  than  ordinary 
catch-basins  in  construction,  wherein  the  solid 
matters  of  the  house  wastes  could  be  converted 
at  least  into  fluids.  This  would  produce  an. 
effluent  which  common  farm  tile  with  slight 
grades  could  care  for  without  much  possibility 
of  choking  up.  Residents  everywhere  were  will- 
ing to  do  anything  that  would  enable  them  to 
obtain  these  privileges,  which  privileges  the 
very  laws  of  good  health  would  prevent  any 
capable  person  from  granting  except  where  goo:l 
health  and  cleanliness  would  not  be  impaired. 
In  further  support  of  the  construction  of  these 
septic  tanks  as  far  as  cost  is  concerned,  it  may 
be  said  that  the  work  done  in  Zion  City  seems 
to  be  but  a  step  in  advance  of  what  Mr.  Flynn 
suggests  in  his  example  of  the  scheme  adopted 
at  Bowling  Green.  If  the  catch-basins  at 
Bowling  Green  are  not  constructed  upon  a  plan 
which  will  conduce  to  septic  action  within,  then 
the  cost  to  that  city  or  any  city  adopting  such 
a  scheme,  would  be  an  almost  total  loss  in 
view  of  the  fact  that  a  purification  plant  must 
be  buflt  eventually.  The  cost  of  the  residential 
tank  is  but  little  greater  than  that  of  the  ordi- 
nary catch-basin  and  it  is  but  a  slight  modifica- 
tion of  the  catch-basin,  so  constructed  as  to  in- 
duce the  desired  septic  action  and  to  pass  an 
effluent  free  from  adhesive  solid.  Hence  we  be- 
lieve we  have  improved  upon  the  suggestion  as 
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exampled  by  the  Bowling  Green  scheme  in  that 
we  are  making  the  catch-basin  something  more 
than  a  catch-basin  and  making  it  so  permanently. 
We  jilso  propose,  instead  of  drawing  upon  the 
future  water  system  for  a  supply  for  flush 
tanlvs  at  the  dead  ends  of  such  laterals  as  would 
require  them,  to  collect  the  daily  discharges  of 
the  future  residences  at  the  upper  ends  of  sucli 
laterals  into  a  single  flush  tank,  which  would 
empty  as  often  as  the  combined  wastes  would  fill 
it,  thus  effecting  a  saving  in  water  consumption. 

To  the  average  citizen  special  taxation  is 
odious  and  he  would  willingly  expend  a  few 
more  dollars  upon  his  premises  for  something 
that  would  become  all  his  own  than  to  pay  liis 
money  into  the  public  treasury  and  become  a 
co-partner  in  a  large  unprofitable  plant,  as  it 
would  doubtless  seem  to  him,  quite  beyond  his 
personal  control.  Why  should  the  householder 
raise  any  objection  to  building  a  residential 
septic  tank,  on  this  simple  pattern,  when  in 
all  probability  he  would  have  a  catch-basin  to 
construct  anyhow?  The  objection  raised  because 
of  the  possibility  of  misconstruction  can  be 
raised  against  any  part  of  the  sewerage  system, 
and  we  do  not  see  why  so  simple  a  tank  cannot 
be  well  made.  Common  brick,  Portland  cement 
mortar,  two  vitrified  pipe  elbows,  a  common 
white-wash  brush  to  do  the  interior  coating 
with,  and  almost  any  kind  of  a  top  make  the 
sum  total  of  the  materials  needed.  It  is  not 
more  necessary  to  make  the  tanks  water-tight 
than  to  make  the  sewers  water-tight.  Careful, 
conscientious  workmen  will  do  this  in  either 
case  and  careless  workmen  probably  would  not. 
If  the  masonry  of  the  tank  should  not  be  as 
thoroughly  constructed  as  it  ought  to  be,  much 
possible  leakage  is  easily  prevented  with  a  four 
coat  wash  of  Portland  cement  on  the  inside. 

As  to  the  occasional  cleansing,  we  hope  to  be 
able  in  the  very  near  future  to  so  perfectly 
gauge  the  size  of  these  tanks  to  the  require- 
ments that  cleansing  would  be  infrequent;  and 
construction  could  be  introduced  which  would 
permit  the  entire  drainage  from  the  house  roof 
to  be  occasionally  turned  into  the  tank  so  as 
to  stir  up. a  large  amount  of  sludge  that  might 
have  collected  in  the  bottom  and  cause  it  to 
pass  off.  We  do  not  see  why  these  tanks  can- 
not be  made  equally  effective  in  septic  action 
to  a  tank,  with  two  filter  bed  purifiers,  recently 
referred  to  by  a  well  known  engineer  who  found 
that  95  per  cent,  of  the  solids  which  had  passed 
into  the  tank  in  one  year  had  been  converted 
into  an  effluent  which,  after  the  second  filtra- 
tion, was  pure  enough  to  be  drunk  by  the  work- 
men about  the  premises.  If,  for  any  reason, 
the  sewer  connection  to  any  residence  should 
get  out  of  order,  the  incentive  to  the  ordinary 
Individual  would  be  sufficient  to  induce  him  to 
put  such  part  of  his  sewer  service  into  as  good 
condition  as  he  is  able  without  the  aid  of  the 
plumber,  and,  as  in  the  case  of  the  cleansing 
of  the  septic  tanks,  it  need  not  take  more  than 
15  or  20  minutes,  judging  by  our  personal  ex- 
perience, once  every  three  or  four  years.  Very 
respectfully,  Burton  J.  Ashley, 

City  Engineer. 

Zion  City,  111.,  November  10. 


Sanitary  Inspection  at  Charleston,  S.  C,  is 
done  by  four  men  appointed  annually  by 
the  Board  of  Health.  They  are  required  to 
examine  fifty  premises  a  day,  and  as  proof  of 
inspection,  obtain  the  signatures  of  the  occu- 
pants. They  are  required  to  examine  into  the 
sanitary  condition  of  the  yards,  and  report  as 
to  the  condition  of  the  privy  vaults  and  drains, 
and  see  that  all  garbage  has  been  removed  and 
that  the  premises  are  in  good  condition.  They 
have  also  to  keep  a  watch  on  the  17  hydrants, 
placed  about  the  city  in  convenient  localities, 
where  the  poor  may  obtain  water. 


Nov.    22,    1902. 
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Sea  Mills  Sewage  Disposal  Works,  Near  Bristol, 
England. 


The  Sea  Mills  sewage  disposal  works  were  de- 
signed to  replace  a  sewage  farm  tliat  had  be- 
come insufficient  and  was  badly  situated  for  the 
accommodation  of  recent  building  extensions, 
and  also  to  treat  the  sewage  from  Stoke  Bishop 
that  formerly  ran  direct  into  the  River  Avon. 
The  works  are  placed  in  a  narrow  valley  about 
%  mile  from  the  River  Avon.  They  are  de- 
signed to  accommodate  a  population  of  10,000, 
the  present  population  being  nearly  7,000,  and 
are  so  arranged  that  extensions  upon  the  same 
lines  may  be  made  up  to  a  population  of  30,000. 

The  effluent  discharges  by  a  brick  culvert,  3 
feet  6  Inches  by  2  feet  4  inches  internal  dimen- 
sions, into  the  tidal  portion  of  the  River  Avon 
at  a  point  below  low  water,  but  the  Local  Gov- 
ernment Board,  in  giving  their  saction,  required 
the  discharge  to  be  only  between  high  tide  and 
an  hour  and  a  half  before  low  tide.  They  stipu- 
lated that  the  sewage  should  be  capable  of  being 
treated  with  chemicals,  and  after  such  treat- 
ment, together  with  subsidence  in  tanks,  should 
be  stored,  except  during  the  hours  above  stated. 
The  method  of  automatically  regulating  the 
flow  from  the  storage  tank  is  especially  inter- 
esting, and  is  brought  out  in  a  paper  by  Mr. 
A.  P.  I.  Cotterell,  Assoc.  M.  Inst.  C.  E.,  in  a  re- 
cent issue  of  "The  Surveyor,"  .from  which  the 
following  description  of  the  works  has  been  con- 
densed : 

The  24-inch  sewer  from  Westbury  and  the  18- 
inch  sewer  from  Stoke  Bishop,  which  is  carried 
across  the  valley  on  an  aqueduct,  join  at  a 
gauging  chamber,  where  brass  plates  indicate 
at  any  moment  the  rate  of  flow  through  either 
sewer  in  gallons  per  minute  and  gallons  per 
hour.  Immediately  after  junction  the  sewage 
flows  through  a  revolving  screen  of  large  mesh 
automatically  driven  by  a  water-wheel,  the  sew- 
age itself  being  used  as  a  motive  power. 

Provision  is  made  for  the  addition  of  a  pre- 
cipitant to  the  sewage  before  passing  over  the 
water-wheel,  so  that  thorough  mixing  may  take 
place.  The  liquid  thence  flows  into  two  grit 
chambers,  placed  underneath  the  engine-house 
floor.  The  grit  chambers  are  formed  with  tap- 
ered sides  and  a  discharge  valve  at  the  bottom, 
so  that  all  sludge  or  grit  can  be  forced  into  a 
sludge  tank  placed  underneath  the  press-house 
without  emptying  the  chamber.  To  assist  in 
the  disposition  of  the  sludge,  and  to  keep  the 
sides  of  the  grit  chambers  clean,  a  large  num- 
ber of  nozzles  are  arranged  in  rings,  through 
which  air  or  water  can  be  discharged  under 
pressure,  and  thus  sweep  the  whole  of  the 
ciiamberg  clear  of  all  deposit. 

Prom  the  grit  chambers  the  sewage  passes 
through  a  distributing  channel,  and  thence  into 
three  covered  tanks,  each  171x12  feet  in  size, 
capable  of  being  used  for  subsidence  or  for 
anaerobic  action.  The  clarified  effluent  from  the 
septic  tanks  passes  off  in  the  usual  way  through 
a  slotted  pipe,  and  thence  down  a  slide  into  the 
large  covered  storage  tank,  which  is  capable  of 
holding  600,000  imperial  gallons.  The  discharge 
from  this  tank  into  the  brick  culvert  is  con- 
trolled by  a  hydraulic  penstock,  36  inches  in 
diameter,  worked  automatically  by  a  tidal  clock, 
and  so  arranged  that  a  final  effluent  is  dis- 
charged into  the  Avon  during  the  hours  when 
such  may  be  allowed. 

In  the  septic  tanks  are  large  V-shaped  scrap- 
ers, which  can  be  made  to  work  slowly  on  an 
endless  rope  throughout  the  tank  and  draw  off 
any  sludge  or  debris  into  a  V-shaped  discharge 
notch  at  one  end,  whence  it  passes  into  a  sludge 
chamber  without  emptying  the  tanks.  Both 
sludge  chambers  are  provided  with  floating 
arms,  for  drawing  off  supernatant  water  and 
also  with  suction  pipes  connected  with  the 
sludge  ram,  from  which  the  sludge  is  forced 


into    a    27-inch    square    Johnson's    sludge-press 
containing  twenty-four  chambers. 

The  clock  conti'olling  the  automatic  discharge 
is  the  joint  invention  of  Mr.  A.  M.  Hunt  and 
Messrs.  Kemp  Brothers  on  suggestions  made 
by  Mr.  Cotterell.  It  is  designed  upon  the 
alarm  principle,  with  five  faces,  and  is  so  ar- 
ranged that  it  actuates  the  penstock  both  for 
opening  and  closing  twice  every  day.  The  hy- 
draulic accumulator  contains  sufficient  water 
for  four  actions  of  the  penstock.  It  is  charged 
each  day  by  the  attendant,  who  at  the  same 
time  sets  the  clock  for  the  two  tide  discharges 
of  the  day,  and  has  no  further  trouble  about 
this  part  of  the  works.  The  periods  of  dis- 
charge are  adjusted  to  correspond  as  closely 
as  possible  with  the  periods  on  the  tide  table. 
By  means  of  this  clock,  which  cost  less  than 
$750,  there  is  no  need  of  a  night  staff,  the  dis- 
charge taking  place  with  even  greater  regular- 
ity than  the  most  efficient  manual  labor  would 
probably  afford. 


Ventilation  in  the   Pratt  Institute   High   School, 
Brooklyn,  N.  Y. 


Computation  of  the  Stability  of  High  Chimneys. 


Recently  the  Prussian  Minister  of  Public 
Works  has  acted  on  a  recommendation  of  the 
Prussian  Building  Academy  and  has  issued  a 
set  of  regulations  governing  the  design  of  high 
chimneys.  As  reported  by  the  "Deutsche  Bau- 
zeitung,"  these  regulations  are  essentially  as 
follows : 

The  regulations  generally  prescribe  an  as- 
sumed wind  pressure  of  about  26  pounds  per 
square  foot  on  a  plane  perpendicular  to  the  di- 
rection of  the  wind.  Any  possible  suction  on 
the  leeward  side  is  Eissumed  to  be  included  in 
this  pressure.  The  wind  area  of  the  chimney 
is  taken  to  be  its  vertical  section,  and,  if  the 
chimney  is  polygonal,  its  greatest  diametral 
section  is  to  be  used.  The  point  of  application 
of  the  resultant  of  the  wind  pressure  is  to  be 
assumed  to  coincide  with  the  center  of  gravity 
of  the  section,  which  is  equivalent  to  assuming 
a  uniform  distribution  of  the  wind  pressure  over 
the  full  height  of  the  chimney.  For  circular 
chimneys  the  total  wind  pressure  area  is  to  be 
reduced  to  two-thirds,  and,  for  octagonal  chim- 
neys to  .71  of  the  value  for  rectangular  chim- 
neys. 

To  determine  the  greatest  pressure  at  the 
edges  the  wind  should  be  assumed  to  act  in  a 
diagonal  direction.  The  specifications  allow  the 
theoretical  opening  of  the  joints  to  the  center 
of  gravity  of  the  section,  thus  neglecting  tlie 
tensile  stresses.  The  compressive  stresses 
should  be  determined  for  wind  pressures  of  2(> 
and  31  pounds  per  square  foot.  The  weight  of 
the  material  per  unit  of  volume  should  be  that 
of  the  actual  material  used.  The  allowable 
unit  stresses  were  fixed  as  follows:  For  com- 
mon brick- work  laid  in  lime  mortar  (1:3),  100 
pounds  per  square  inch;  for  hard  burnt  bricks, 
having  a  compressive  strength  of  at  least  3,160 
pounds  per  square  inch,  laid  in  cement-lime 
mortar  (1  cement,  2  lime,  6  to  8  sand),  171  to 
214  pounds  per  square  inch.  For  the  stronger 
stones  and  mortar  richer  in  cement,  higher 
stresses  are  allowable,  but  a  factor  of  safety  of 
10  must  always  be  provided  for,  and  in  no  case 
should  the  greatest  pressure  exceed  316  pounds 
per  square  inch  for  a  wind  pressure  of  26  pounds 
per  square  foot.  If  higher  unit  stresses  be 
deemed  allowable,  they  should  be  justified  by 
tests  on  blocks  of  masonry.  The  allowable  com- 
pressive stress  on  the  foundation  is,  for  un- 
rammed  concrete,  85  to  114,  and,  for  rammed 
concrete,  142  to  214  pounds  per  square  foot.  The 
allowable  bearing  pressure  on  the  soil  for  the 
assumption  of  26  to  31  pounds  per  square  foot 
wind  pressure  is,  as  a  rule,  61  pounds  and,  ex- 
ceptionally, 82  pounds  per  square  inch,  equal 
respectively  to  very  nearly  i^  and  6  tons  per 
square  foot. 


An  interesting  example  of  a  method  of  pro- 
viding improved  facilities  for  ventilation  in  an 
existing  building  without  necessitating  much  re- 
constructon  is  afforded  in  the  high-school  build- 
ing of  Pratt  Institute,  on  Ryerson  Street, 
Brooklyn,  N.  Y.  The  original  arrangements  for 
supplying  and  distributing  air  were  found  to  be 
inadequate.  They  comprised  the  delivery  of  air 
into  the  building  by  means  of  a  fan  which,  lo- 
cated in  the  top  story,  discharged  through  a 
central  shaft  and  by  setting  up  a  plenum  pres- 
sure was  depended  on  to  force  an  outflow 
through  windows,  doors  and  other  points  of 
egress.  The  problem  involved  the  establishment 
of  a  more  extended  system  of  fresh -air  distrib- 
uting passages  and  the  provision  of  special 
openings  for  the  vitiated  air,  without  resorting 
to  the  expense  of  constructing  vertical  flues 
throughout  the  building.  The  accompanying 
drawings  will  show  how  the  work  was  done, 
which  was  proportioned  on  more  generous  pro- 
portions than  usual  in  schoolhouse  work. 

The  building  was  erected  in  1890  to  provide 
recitation  rooms,  a  director's  office  and  a  small 
gymnasium  for  the  technical  high  school  de- 
partment. Its  three  stories  and  basement,  cov- 
ering a  ground  area  of  3,700  square  feet,  are 
sufficient  for  these  purposes,  as  all  laboratories 
and  shops  are  in  the  main  Institute  building. 
As  originally  constructed  one  fan  was  installed 
in-  a  small  room  on  the  third  floor  and  con- 
nected to  a  single  shaft,  about  2x4  feet  in  area, 
with  openings  on  each  floor,  from  which  the 
fan  exhausted  the  impure  air.  The  fresh  air 
was  not  given  any  special  inlet  but  was  left  to 
enter  through  windows,  doors  and  by  general 
leakage.  It  was  found  impossible,  however,  to 
get  a  proper  amount  without  opening  the  win- 
dows which  sometimes  caused  discomfort  to 
the  pupils  in  the  winter. 

The  next  scheme  was  the  reversal  of  the  first; 
the  fan  was  driven  in  the  opposite  direction  so 
as  to  force  fresh  air  down  the  shaft  to  the 
various  floors  and  heater  coils  were  installed 
to  temper  the  air  on  its  admission.  This  plan 
proved  to  be  an  improvement  over  the  first,  be- 
cause the  windows  could  usually  be  opened 
wider  with  less  danger  than  before.  Neverthe- 
less, the  great  distance  of  some  of  the  rooms 
from  the  shaft  and  the  direction  of  the  air  out- 
side often  made  it  impossible  to  open  some  of 
the  windows  without  an  inrush  of  cold  air,  and 
generally  speaking  the  building  was  without  a 
positive  system,  offering  at  all  points  the  de- 
sired degree  of  ventilation. 

During  the  last  year  it  was  decided  that  the 
old  plant  must  be  completely  revised  and  a 
modern  system  installed.  This  work  of  recon- 
struction was  done  during  the  last  summer.  The 
same  air  shaft  has  been  used  and  it  is  fortunate- 
ly well  located  so  that  it  affords  an  excellent 
center  of  distribution.  At  the  second  floor  a 
horizontal  diaphragm  has  been  placed  in  the 
shaft  to  divide  it  into  two  parts.  Through  the 
upper  half,  the  old  fan  supplies  the  second 
and  third  floors;  and  through  the  lower  half,  a 
new  fan  installed  in  the  basement  supplies  that 
floor  and  the  first  floor.  If  one  fan  should  be- 
come disabled,  an  opening  in  this  diaphragm 
will  permit  the  other  fan  to  supply  the  entire 
building.  Both  fans  may  be  run  faster  than 
their  normal  speed,  so  that  either  can  tempor- 
arily supply  the  entire  building. 

The  new  fan  is  a  steel-plate  blower,  manu- 
factured by  the  B.  F.  Sturtevant  Company,  of 
Boston.  It  has  a  wheel  60  inches  in  diameter, 
running  at  300  revolutions  per  minute  and  ca- 
pable of  discharging  15.000  cubic  feet  of  air  per 
minute.  It  is  direct-connected  to  a  General 
Electric  motor  of  7%  horse-power.  The  heater 
is  roughly  6%  feet  high,  4  feet  wide  and  3  feet 
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deep  and  consists  of  three  sections  of  1-inch 
pipe  with  a  total  heating  surface  of  550  square 
feet.  The  section  first  encountered  by  the  en- 
tering air  is  controlled  by  a  thermostatic  valve 
which  is  opened  when  the  temperature  of  the 
outside  air  falls  below  35  degrees  Fahrenheit 
The  other  two  sections  are  supplied  under  the 
control  of  a  thermostatic  valve  which  is  gov- 
erned by  the  temperature  of  the  air  leaving  the 
heater  and  is  designed  to  maintain  that  tem- 
perature at  about  TO  degrees.  The  thermostatic 
\-alves  are  operated  on  the  Johnson  system.  Be- 
yond this  valve  the  pipe  branches  to  the  two 
sections  and  each  branch  contains  a  hand  valve 
to  open  or  close  that  section  to  steam  at  will. 
The  steam  is  supplied  through  the  regular  In- 
stitute heating  system,  which  is  operated  with 
a  vacuum  of  about  10  inches  on  the  air  valves 
and  uses  the  exhaust  of  the  engines.  All  con- 
densation is  returned  as  feed  to  the  boilers. 

The  old  fan  on  the  third  floor  is  also  of 
Sturtevant  make,  has  a  48-inch  wheel  and  a 
capacity  of  6.400  cubic  feet  at  250  revolutions 
per  minute,  and  is  direct-connected  to  a  3^^- 
horse-power  General  Electric  motor.  The  heater 
for  this  system  is  supplied  with  steam  and 
diipped  in  the  same  manner  as  is  the  other 
heater.    The  air  is  tempered  with  thermostatic 
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having  a  wire  screen  across  the  opening  in  its 
lower  side  for  the  purpose  of  Iceeping  birds 
or  debris  from  getting  inside  and  choking  it  up. 

Where  possible  the  rooms  have  outlets  in  two 
sides,  with  the  exception  of  the  front  rooms. 
Here,  rather  than  deface  the  front  of  the  build- 
ing, the  exits  are  placed  in  the  side  wall  or 
into  the  stair  well,  as  the  plan  of  the  third 
floor  indicates,  the  stair  well  itself  having  in 
that  case  an  outside  vent  opening. 

The  horizontal  ducts  connecting  the  registers 
with  the  main  air  shaft  have  been  concealed  in 
the  ceiling  space  so  that  the  drop  legs  to  the 
registers  form  the  only  visible  part  of  the  pip- 
ing. These  have  been  neatly  designed  so  as  not 
to  render  their  exposure  objectionable. 

The  velocity  of  the  air  into  the  rooms  is  cal- 
culated to  be  about  500  feet  per  minute,  but  is 
reduced,  where  it  leaves  the  room,  by  using  out- 
lets which  are  larger  than  the  inlets,  to  pre- 
vent injurious  drafts  on  the  occupants  near 
these  points.  It  is  intended  to  change  the  air 
of  the  rooms  once  in  every  10  minutes  with 
an  average  allowance  of  3,000  cubic  feet  of  air 
per  hour  per  person. 

The  basement  ventilation  is  particularly 
simple,  as  shown  on  the  plan  of  the  basement. 
The  fresh  air  is  admitted  at  one  side  of  the 
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therefore,  practically  equal  to  that  of  the  en- 
tering air  and  is  allowed  in  this  case  because 
in  the  ordinary  usage  of  the  room  no  one  sits 
near  the  outlets. 

The  entire  system  was  designed  by  Mr. 
Joseph  Poster,  the  chief  engineer  of  Pratt  In- 
stitute, and  was  installed  under  his  direction. 


wire  Screen 
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Plan  of  Thikd  Floor. 


Detail  of  an  Aut  Outlet. 

The  galvanized  iron  work  was  made  and  erected 
by  Mr.  William  Spencer,  of  Brooklyn. 

A  Foggy  Weather  Signaling  System  in  con- 
nection with  the  block  system  of  railway  oper- 
ating, that  might  be  adopted  to  great  advan- 
tage in  the  United  States  is  used  in  Great 
Britain  by  the  North-Eastern  Railway  Co. 
The  following  brief  description  of  this  sys- 
tem was  sent  from  Edinburgh  by  a  cor- 
respondent of  The  Engineering  Record:  .\t 
both  the  distance  and  the  home  signals  there 
is,  in  addition  to  the  semaphore  arm,  a  part 
that  is  set  simultaneously  with  the  arm. 
When  the  semaphore  is  set  at  danger,  the 
auxiliary  part  is  brought  into  position  for  strik- 
ing and  knocking  backward  a  lever  on  the  en- 
gine. This  lever,  when  knocked  backward  or 
down,   sets   a  whistle  to  blowing  in  the  cab. 


valve  regulation  to  about  70  degrees  and  is  found 
to  reach  the  most  distant  rooms  with  practi- 
cally no  loss  in  temperature. 

The  arrangement  of  the  ducts  and  the  loca- 
tion of  the  registers  for  the  ventilation  of  the 
Brst,  second  and  third  floors  are  practically 
identical  to  those  shown  on  the  third  floor  plan. 
The  air  inlets  to  each  room  are  about  9  feet 
from  the  floor  and  are  located  in  the  side  near- 
est to  the  main  air  shaft,  so  that  the  ducts  are 
as  short  as  possible.  The  class  rooms  have  in 
general,  two  inlet  registers  each,  which,  to 
diffuse  the  air  to  all  parts  of  the  room,  are  pro- 
vided with  deflector  plates  set  at  an  angle  of  60 
or  45  degrees  with  each  other,  according  to  the 
distance  to  the  opposite  wall.  The  air  outlets 
are  the  same  in  number  but  have  an  area  about 
50  per  cent,  greater  than  the  inlets  and  are  lo- 
cated in  most  cases  under  windows.  These  out- 
lets are  of  special  construction,  as  shown  in 
the  accompanying  perspective  sketch.  On  the 
inner  face  of  the  wall  there  is  an  ordinary 
cast-iron  register,  on  the  back  of  which  are 
hang  four  or  five  horizontal  overlapping  flaps 
of  rubl)er  cloth.  These  separate  only  when  the 
pressure  within  the  room  exceeds  that  without 
and  thus  prevent  a  bark  draft  of  cold  air  from 
the  outside.  When  the  pressure  condition  is  the 
reverse,  a  wire  screen  beyond  the  register  limlt.s 
the  ontward  swing  of  the  flaps  and  obviates 
their  becoming  disarranged.  The  opening  is 
protected  from  rain  on  the  outside  by  a  hood 


Basement  Plan. 


single  large  room  through  three  registers,  each 
having  an  opening  of  240  square  inches  area  and 
located  9  feet  above  the  floor.  One  of  these  is 
taken  directly  from  the  large  duct  connecting 
the  fan  and  the  air  shaft,  the  other  two  are 
supplied  through  a  small  branch  duct  from 
the  main  shaft.  The  air  outlets  are  four  in 
number,  12x15  inches  each,  so  that  their  com- 
bined area  is  760  square  inches,  that  is  40  square 
inches  more  than  the  combined  area  of  the  inlet 
openings.    The  velocity  of  the  outgoing  air  Is, 


The  engine  driver  is  thus  warned  of  a  train  on 
the  block  although  unable  to  see  the  sight  sig- 
nal; and  not  only  is  the  driver  warned,  but 
the  guard  as  well,  which  is  a  point  not  to  be 
lost  sight  of  in  view  of  sudden  sickness  or  in- 
capacity of  the  engineer.  The  apparatus  can 
be  simply  made  and  readily  applied.  Fogs  oc- 
cur with  sufficient  frequency  in  some  parts  of 
the  United  States  to  warrant  the  adoption  of 
such  a  device;  and  tunnel  and  subway  acci- 
dents might  be  obviated  by  its  use. 


Nov.    22,    1902. 
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The  Circular  Dam  at  Lake  Cochituate. 

By   Charles   VV.   Sliermun,    Assoc.   M.   Am.    Soc.    C.    K.. 
Division  Engineer,  Metropolitan  Water  Works,  Hoston. 


A   Device   for  Inserting    lengths   of  Pipe  in  an 
Old  Drain. 


At  the  southern  end  of  Lake  Cochituate,  the 
original  source  of  Boston's  water  supply,  anJ 
from  which  something  like  15  per  cent,  of  the 
water  for  the  Metropolitan  Water  District  is 
still  taken,  is  an  area  of  shallow  water  covering 
about  80  acres,  known  as  the  "Peat  Meadows." 
This  is  now  a  part  of  the  lake,  but  more  than 
sixty  years  ago,  before  the  water  had  been 
raised  by  dams,  there  were  at  this  place  mead- 
ows whose  surface  was  but  slightly  above  the 
water  in  the  lake.  By  successive  raisings  of 
the  lake,  made  first  by  owners  of  mills  upon 
the  outlet,  and  later  by  the  Boston  Water- 
Works,  the  elevation  of  high  water  was  raiSL'd 
7  feet,  so  that  when  the  lake  was  full  there 
was  a  depth  of  5  or  6  feet  over  the  meadows. 

More  than  half  of  the  total  watershed  of 
Lake  Cochituate  is  tributary  through  these 
meadows,  which,  it  should  be  noted,  are  divided 
from  the  lake  by  the  Central  Turnpike  and  by 
the  embankment  of  the  Boston  and  Albany 
Railroad.  Realizing  that  water  over  "shallow 
flowage"  deteriorates  and  that  the  meadows  were 
unsightly,  if,  indeed,  not  prejudicial  to  health, 
when  exposed  by  the  annual  drawing  down  of 
the  lake,  the  Boston  Water  Board  constructed 
a  regulating  dam  at  the  point  where  the  water 
flows  under  the  Central  Turnpike.  This  dam,  a 
view  of  which   is  shown  in  the  accompanying 
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illustration,  was  built  in  1879,  and  is  semi-circu- 
lar in  plan,  in  order  to  obtain  a  great  length 
of  overfall  and  thus  avoid  backing  the  water 
up  too  high.  It  has  a  core  wall  of  6-inch 
tongued  and  grooved  sheeting,  driven  on  a 
circle  of  30  feet  radius.  On  the  upstream  side 
the  sheeting  is  backed  with  gravel,  having  a 
slope  of  2  to  1;  while  the  downstream  side  is 
filled  with  stone,  heavily  paved  on  the  surface. 
A  sluice  Gy^  feet  wide  was  built  through  the 
dam,  containing  stop-planks  by  which  the  water 
may  be  retained  at  any  desired  height.  When 
the  water  stands  at  high-water  level,  the  dam 
is  entirely  submerged,  but  when  the  lake  is 
draivn  down  the  dam  retains  the  water  upon 
the  meadows,  as  shown  in  the  view. 

This  dam  was  the  forerunner  of  the  circular 
regulating  dam  in  Sudbury  Reservoir,  built  in 
IS9fi  by  the  Metropolitan  Water  Board.  This 
latter  dam  is  nearly  a  complete  circle  in  plan, 
leaving  only  a  sufflcient  opening  for  the  culvert 
through  the  road  embankment  which  retains  the 
water.  Both  of  these  dams  were  built  under 
the  direction  of  Mr.  Desmond  FitzGerald,  M. 
Am.  Soc.  C.  E.,  who  was  superintendent  of  the 
Western  Division  of  the  Boston  Water  Works 
when  the  dam  at  Lake  Cochituate  was  built, 
and  who  is  now  engineer  of  the  Sudbury  De- 
partment, Metropolitan  Waterworks.  Mr.  P.  P. 
Stearns,  M.  Am.  Soc.  C.  E.,  is  chief  engineer 
of  the  Metropolitan  Water  Works. 


A  patent  device  for  inserting  junctions  or  new 
lengths  of  pipe  in  an  old  drain  or  pipe  sewer 
was  described  recently  at  a  meeting  of  the  In- 
corporateu  Association  of  Municipal  and  County 
Engineers,  by  its  inventor,  Mr.  H.  J.  Weaver, 
borough  surveyor  of  King's  Lynn,  England. 
According  to  the  report  of  the  meeting  published 
in  "The  Surveyor,"  the  device  consists  of  a 
short  length  of  ordinary  pipe  or  a  junction,  as 
the  case  may  be,  and  a  short  piece  of  special 
deep  socket  pipe  in  which  a  slot  is  cut  half-way 
round,  giving  room  for  the  insertion  or  with- 
drawal of  the  specially  prepared  ring  of  pipe, 
or  making-up  piece.  The  method  of  setting  is 
as  follows:  The  old  pipe  in  the  sewer  where 
the  junction,  or  Y  branch,  is  required  to  be  fixed 
is  broken  and  taken  clear  away,  and  the  earth 
removed  for  a  distance  back  of  about  6  inches, 
all  round  the  spigot-end  of  the  old  sewer  pipe 
in  order  that  the  elongated  socket  may  be  tele- 
scoped on  it  as  far  as  it  will  go.  This  having 
been  done  and  the  socket  telescoped  as  directed, 
the  junction  piece  is  next  fixed  in  position,  the 
spigot-end  of  the  elongated  collar  is  drawn  into 
the  collar  of  the  junction  pipe,  and  the  whole 
operation   completed    by   inserting  the   ring,   or 
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making-up  piece,  into  the  slot  provided  in  the 
elongated  collar.  In  the  case  of  a  blocked  drain 
or  sewer  the  pipe  is  invaluable.  It  is  made 
without  the  junction,  for  which  is  substituted 
a  piece  of  straight  pipe,  and  is  strongly  recom- 
mended for  making  good  the  drain  or  sewer 
after  it  has  been  cleared.  By  this  method  it  is 
only  necessary  to  break  and  remove  one  pipe, 
and  the  usual  risks  of  broken  collars,  improper 
gradients  and  leaky  joints  are  entirely  obviated. 
A  true  invert  is  obtained  all  through  by  pieces 
which  are  made  inside  the  deep  socket  to  re- 
ceive the  spigot-end  of  pipe,  and  also  a  piece  on 
the  bottom  side  of  the  ring.  The  joints  can 
then  be  made  good  with  cement  or  clay,  so  as 
to  be  reliable  and  watertight.  The  arrangement 
is  adaptable  to  replace  either  2  or  2Vi-foot  pipes 
in  the  sewer  by  the  simple  alteration  of  length 
in  the  junction  piece,  and  has  been  found  In 
practice  to  work  admirably. 


Personal  and  Obituary  Notes. 


New  York  City  and  Mr.  Clifford  B.  Moore,  tran- 
sitman. 

Mr.  A.  S.  Tuttle,  M.  Am.  Soc.  C.  E.,  read  a 
paper  on  engineering  work  in  Hawaii  before 
the  Brooklyn  Engineers'  Club,  November  13,  il- 
lustrated by  lantern  views. 

Mr.  Louis  Hatch  has  been  appointed  city  sur- 
veyor of  Wilmington,  N.  C,  Major  W.  F.  Robert- 
son, whose  appointment  was  noted  last  week, 
having  decided  not  to  accept. 

Lieut.-Colonel  William  R.  Livermore,  Corps 
of  Engineers,  U.  S.  A.,  has  been  directed  to  pro- 
ceed to  Ft.  Monroe,  Va.,  to  prepare  for  taking 
part  in  the  West  Indian  naval  manoeuvres. 

Daniel  Pratt,  for  over  50  years  actively  en- 
gaged in  civil  engineering,  died  November  17_ 
at  Uxbridge,  Mass.,  aged  82  years.  He  was  first 
employed  in  construction  work  for  the  Norwich 
&  Worcester  Railroad  in  1839. 

Lieut.  Andrew  L.  Harrison,  a  retired  chief  en- 
gineer of  the  U.  S.  Navy,  died  at  his  home  near 
Bristol,  Conn.,  November  16.  He  was  born  in 
1829  in  Southington,  Conn.,  and  was  retired 
from  the  Navy  in  1894  after  35  years'  service, 
commencing  when  the  Civil  War  broke  out. 

Prof.  J.  H.  Kinealy,  formerly  professor  of  me- 
chanical engineering  at  Washington  University, 
and  Mr.  Andrew  G.  Paul,  formerly  of  the  Paul 
Steam  System  Co.,  have  organized  the  Paul- 
Kinealy  Co.,  Pemberton  Building,  Boston,  for 
the  practice  of  engineering  in  power,  heating, 
ventilating  and  drying  work. 


The  Cienfuegos,  Cuba,  Municipal  Council  has 
authorized  Mr.  H.  J.  Reilly,  Jr.,  of  New  York,  to 
prepare  plans  and  specifications  for  a  system  of 
water-works  and  sewers,  which,  it  has  been 
estimated,  will  cost  about  |4,000,000. 


A  Civil  Service  Examination  for  Topographi- 
cal Draughtsmen,  first  to  fourth  grades,  salary 
not  exceeding  $1,200,  will  be  heid  at  10  A.  M., 
Thursday,  December  11,  at  61  Elm  Street,  New 
York  City,  as  advertised  in  another  column  of 
this  issue. 


Mr.  J.  F.  Kieser  has  been  elected  superin- 
tendent of  public  works  of  Little  Rock.  Ark. 

Mr.  Gerald  S.  Grifl^n  has  been  appointed  as- 
sistant engineer  to  the  Aqueduct  Commission  of 


Public  Buildings,  the  more  pretentious  pri- 
vate edifices  and  other  structures  of  architec- 
tural worth  may  be  so  located,  correlated  and 
grouped  as  greatly  to  enhance  the  beauty  and 
dignity  of  the  ensemble  effect  of  a  municipality 
or  of  an  individual  street,  if  skilful  oversight 
be  given  to  the  esthetic  element  in  the  appear- 
ance of  the  community.  The  value  of  such 
structures,  however,  as  means  of  municipal 
adornment,  is  all  too  frequently  wasted,  partly 
from  lack  of  appreciation,  false  ideas  of  econ- 
omy and  civic  indifference.  The  sentences 
quoted  below  from  the  presidential  address  of 
Mr.  Ashton  Webb,  at  a  recent  meeting  of  the 
Royal  Institute  of  British  Architects,  seem  to 
apply  with  equal  force  to  the  conditions  ob- 
taining in  America.  "The  Government  is  largely 
engaged  in  the  erection  of  public  buildings; 
local  authorities  all  over  the  country  are  busy 
with  the  erection  of  town  halls,  asylums, 
schools,  technical  institutions,  etc.,  while  the 
buildings,  residential  and  commercial,  in  our 
great  towns  continue  to  increase  at  almost  an 
alarming  rate.  What,  I  think,  must  strike  most 
of  us  in  all  this  activity  is  that  while  minute 
control  is  exercised  by  public  authorities  over 
the  details  of  these  buildings,  such  little  con- 
trol is  exercised  over  the  laying  out  of  our 
cities  that,  to  a  great  extent,  they  seem  to  be 
left  to  lay  out  themselves.  How  often  we  see 
a  really  noble  and  costly  building  hidden  away 
in  some  inconvenient  and  cramped  site,  with- 
out any  approaches  worthy  of  the  name,  simply 
Ijecause  the  land  was  easily  obtainable  or  hap- 
pened to  be  vacant  at  the  time,  or  could  be  ob- 
tained cheaply,  or  to  improve  the  value  of  ad- 
joining property;    reasons  we  have  heard   put 
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forward  r«p«atedly,  but  nearly  always  resulUng 
in  the  loes  of  a  great  opportunitj-  of  ennobling 
and  beautifying  the  town;  while,  instead  of 
money   being  saved,   as   is   foolishly   supposed, 

money  is  really  wasted  and  thrown  away." 


THE     ENGINEERING    RECORD. 
CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OF  Enoineerinq  and  Building  Supplies. 


The  Storage  of  the  Water  from  the  Thames 
and  Lea  Rivers  is  considered  to  be  of  much  im- 
portance in  improving  the  quality  of  the  Lon- 
don water  supply,  according  to  the  annual  re- 
port  of    the    Local    Government   Board.     Com- 
menUng  on  this  report  "The  Surveyor"  says: 
Dr.  Thorpe,  the  analyst,  admits  that  under  ideal 
condiUons   the    use   of   water    subject   to    such 
regular  pollution  as  that  indicated  by  the  pres- 
ence of  organic  matter  in  the  raw  Thames  and 
l^ea  waters  would  be  avoided;  but  he  discounts 
this  admission  by  the  general  conclusion  that, 
given  the  exclusion  of  certain  flood  waters  and 
the  provision  of  proper  storage  and  filtration, 
the  risk  to  public  health  is  reduced  to  a  mini- 
mum, it  not  to  zero.    Certainly  it  must  be  ad- 
mitted, even  by  those  who,  on  various  grounds, 
support  the  introduction  of  a  long-distance  sup- 
ply, that  the  practical  immunity  of  London  from 
anything  that  can  be  regarded  as  a  water-borne 
epidemic  gives  strong  support  to  the  conclusion. 
It  is  pointed  out  that  the  organic  matter  pres- 
ent In  the  Thames  and  Lea  waters,  as  delivered 
to  the  metropolis  after  storage  and  filtration,  is 
to  a  relatively  large  extent  of  vegetable  origin; 
and  In  this  connection  attention  is  drawn  to  the 
importance    of    storage    reservoirs,    especially 
when  the  rivers  are  in  bad  condition.    It  would 
appear  that,  generally  speaking,  the  companies 
which  last  year  delivered  the  best  water  were 
those  having  the  greatest  storage  capacity. 

The  Pierce  County  Improvement  Company  is 
about  to  commence  the  improvement  of  one  of 
the  largest  water  powers  on  the  Pacific  coast 
The  scheme  contemplates  the  use  of  power  to  be 
derived  from  the  Puyallup  River,  which  has  its 
origin  in  the  glacier  of  Mount  Ranier,  State  of 
Washington,  and  flowing  northwest  empties  into 
Puget   Sound   near   Tacoma.     A    dam   will    be 
thrown  across  the  river,  the  water  diverted  ami 
carried  by  flume  and  ditch  a  distance  of  10  Vi 
miles  to  a  forebay,  from  which  will  be  taken 
steel   pipes   leading   to   the   power   house,   and 
giving  a  net  head  on  the  wheels  of  850  feet. 
The  present  development  will  be  for  20,000  horse 
power.    The  flume  will  be  built  with  a  section 
8  feet  wide  by  5  feet  high,  the  height  to  be  in- 
creased later  to  7  feet  to  provide  for  the  ultimate 
development  of  the  plant.     The  ditch   will  be 
slightly  larger.     The  forebay  will.be  not  less 
than    500x300    feet   and   14   feet  deep,   holding 
water  enough  to  carry  the  full  load  of  the  plant 
for  two  hours.     The  design  providing  for  the 
location  of  the  storage  pond  above  the  station 
eliminates  chance  of  interruption  to  the  opera- 
tion of  the  plant  by  reason  of  accident  to  the 
flume.    Two  steel  pipe  lines,  approximately  1,700 
feet  long,  will  convey  the  water  to  the  power 
station,  which  will  be  of  brick  and  will  contain 
four  impulse  wheels,  each  directly  connected  to 
a  3,.500-kilowatt  generator.     Alternating  current 
will  be  generated  at  2,300  volts,  stepped  up  to 
40,000  to  50,000  volts,  and  then  transmitted  to 
the  cities  of  Tacoma  and  Seattle,  distances  re- 
spectively  of   approximately   30   miles   and    40 
miles  from  the  power  station.    The  very  latest 
Improvements  In  hydraulic  and  electrical  engi- 
neering  will    l>e   embodied    in   the   new   plant. 
Plans  and  specifications  for  the  work  are  well 
under  way.  and  contracts  for  the  electrical  ap- 
paratus will  \K-  awarded  within  a  week.     Men 
are  now  in  the  field  making  necessary  locations 
and  surveys.    It  Is  hoped  that  the  plant  will  be 
in  operation  shortly  after  the  first  of  January, 
1904.     We  are  indebted  for  the  above  informa- 
tion to  McMrs.  Stone  t  Webster,  of  Boston,  who 
are  the  engineers  for  the  project 
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WATER. 
Brockton,  Mass.— City  Engr.  Chas.  R.  Felton  writes 
that  the  following  bids  were  opened  by  the  Watei 
Comrs.  on  Nov.  8.  for  furnishing  and  erecting  com- 
plete, on  foundations  furnished  by  the  city  m  an 
iiigiiie  house  to  be  provided,  1  vertical.  trli>li'  >'''l"'"^ 
slon,  condensing,  crank  and  fly  wheel  pumping  engine 
of  0,000,000  gal.  dally  capacity,  150,000,000  foot 
pounds  duty,  to  work  against  a  350-ft.  head :  Kl  by 
kfg.  Co.,  Cleveland,  6..  *-»0,800 :  Barr  Pumping 
Enilne  Co.,  Philadelphia,  Fa.,  ?43.n00 ;  Holly  Mfg. 
Co..  Lockport.  N.  Y.,  |43,800  and  *35,200  short  stroke  ; 
Snow  Steam  Pump  Wks.,  New  ^ork  City,  $4o,09a  ,  K. 
D.  Wood  &  Co.,  Plilladelphla,  $62,000;  Allis-Chalmers 
Co..  Chicago,  III..  »«4,000,  and  ?«8,000  for  sclf-eoii- 
talned  type. 

Norwalk,  Conn.— City  Engr.  C.  N.  Wood  writes  under 
date  of  Nov.  18  thi^t  a  city  meeting  had  been  ealle.1 
for  Nov  21  to  see  if  the  citizens  are  in  favor  of 
laving  a  16-lu.  supply  malu  from  Grupe  storage 
reservoir,  in  New  Canaan,  to  the  dlstrlbutlug  res- 
ervoir In  Norwalk,  at  an  approximate  cost  of  ?75,O0O. 

Waterbun/,  Conn. — Property  owners  have  petitioned 
the  Bd.  of  Aldermen  to  provide  a  high  service  supply 
of  potable  water.  ,     ,  .  ,. 

Xu  approiiriatlon  is  reported  to  have  beeu  asked  foi 
the  purcliase  of  meters. 

Uumlcnvillc,  Ma-is.— At  a  citizens'  meeting  held 
Nov.  1«  the  Joseph  Wright  brook  was  considered  as 
a  possible  source  of  water  supply  for  Haydenville  and 
Williamsburg.      Estimated  cost,   ?3o,000. 

Oovir  lie. — The  Dover  and  Foxcrott  Fire  Dist.  has 
taken  the  works  of  the  Main  Water  Co.  at  Dover  and 
l-oxcron.  the  appraisal  or  which  by  *,'»'>'■'-;;„«''''»"' 
by  the  Supreme  Court  of  Maine,  was  $135,600.  A  new 
reservoir  and  additional  pipe  lines  are  proposed.  The 
present  pipe  system  Is  8.87  miles  in  length,  composed 
of  10,  8,  6  and  2-ln.  pipe,  with  35  hydrants  all  on 
6-ln.  lines  or  larger. 

Woivester,   Maes. — Plans   for   the   dam   to   be    con- 
structed by  this  city  on  the  site   of  the  Mann  reser-_ 
voir   on    Kettle   Brook,   in    Leicester,   have    beeii   filed 
nith   the  County  Comrs.  by   City  Engr.  Irederlck   A. 
McClure.    The  dam  Is  to  be  built  at  a  cost  of  $120,000. 

Wilmington,  Del. — A  correspondent  writes  that  the 
Water  Dept.  will  proceed  at  once  to  have  plans  pre- 
pared for  the  construction  of  a  reservoir  which  win 
probably  contain  about  200,000,000  gal.,  and  also 
provide  for  Altering  this  supply. 

.  Saratoga  Springs,  y.  1  .--Bids  will  be  received  Nov. 
25  by  the  Village  Sewer,  Water  and  Street  Comn.  for 
$40,000  water  and  sewer  bonds.  H.  F.  Thomas,  ClK. 
of  said  Comn. 

Schenectady,  .V.  Y.— City  Clk.  Alex.  Femlrek  writes 
that  It  is  expected  to  lay  a  quantity  of  water  mains 
in  the  near  future.   Chas.  Trumbull,  Engr.  in  Charge. 

Penngrove,  N.  J. — John  P.  Leap,  Chmn.  of  Water 
Com.  writes  that  no  contracts  for  water  works  or 
electric  lighting  (bids  opened  Nov.  12),  have  been 
given  out,  and  that  it  is  proposed  to  Increase  the  ap- 
propriation for  said  work. 

Hrooklyn.  X.  Y. — The  Bd.  of  Aldermen  has  author- 
ized the  expenditure  of  $4S,000  for  the  construction 
of  2  new  pumping  stations  at  Greenpolnt. 

North  Hempstead,  L.  I.,  A'.  Y. — The  Town  Bd.  has 
established  the  Port  Washington  water  supply  district 
and  bids  will  probably  soon  be  asked  for  the  furnish- 
ing of  not  less  than  40  fire  hydrants ;  new  bids  will  be 
asked  by  said  Bd.  for  the  Great  Neck  water  supply 
district. 

Atlantic  City,  N.  J. — The  Water  Comrs.  are  consid- 
ering the  question  of  recommending  to  Council  the 
building  of  a  filtration  plant  at  the  main  entrance 
near  Absecon. 

Bayonne,  N.  J. — The  City  Council  has  sold  $22,000 
K^ater  bonds. 

Pittsburg,  Pa. — The  Council  on  Nov.  17  passed  an 
order  appropriating  $215,000  for  water  pipe  exten- 
sions In   the  downtown  district. 

Rochester,  N.  Y. — According  to  local  press  reports 
the  Rochester  &  Lake  Ontario  Water  Co.,  which  is  to 
be  Incorporated  at  once,  proposes  to  construct  a  sys- 
tem of  water  works,  the  pumping  station  to  be  located 
at  Greenleaf  farm ;  an  intake  pipe  will  take  water 
from  Lake  Ontario,  3,500  ft.  from  the  shore,  water  to 
be  piped  in  201n.  mains  along  the  N.  Y.  C.  R.  R.  to 
the  factory  district.  Capacity  of  pumping  engines  to 
be  installed  8,000,000  gal.  per  day ;  proposed  reser- 
voir to  have  a  capacity  of  8,000,000  gal.  S.  Q.  Mingle, 
of  Phlla.,  Engr.  In  Charge.  Geo.  K.  M.  Clark,  of  Buf- 
falo, is  said   to  be  promoter. 

Troy,  N.  Y. — The  Jefferson  Water  Works  Co.  has 
increased  its  capital  stock  from  $3,000  to  $15,000. 
Among  the  stockholders  are  H.  Avery.  H.  D.  Vaughn 
and   Cnas.    Nichols. 

Atlanta,  (la. — The  bill  which  provides  for  an  elec- 
tion looking  to  the  issue  of  $800,000  bonds  by  this 
city  for  the  improvement  of  the  water  works  and  sew- 
erage system,  has  been  passed  by,  the  House  of  Repre- 
sentatives. 

Arcadia,  Pla. — This  city  is  reported  to  have  voted 
affirmatively  on  the  proposition  to  Issue  $20,000  bonds 
for  the   i-oiiKlrui-tion    of  water   works. 

Tooco,  Oo,--ThlK  town  Is  said  to  he  considering  the 
construction  of  a  system  of  water  works. 

Richmond,  V'a.  -  The  Water  &.  Finance  Coin,  has  rec 
ommended  to  the  City  Council  the  issuance  of  bonds 
to  the  amount  of  $405,000,  ^.''..'iO.OOO  of  which  is  to 
be  used  In  the  construction  of  a  settling  basin  and  the 
balance  placed  to  the  credit  of  the  Auditor,  to  be  ex- 
pended in  erecting  a  stand  pipe  In  the  West  End. 
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WMteville,  N.  C. — Local  press  reports  state  that 
Oscar  High  will  construct  water  worts. 

Marietta,  O. — Supt.  J.  S.  H.  Torner  writes  that  It 
is  proposed  to  lay  a  new  main  from  the  pumping  sta- 
tion on  Ohio  River  to  the  new  settling  reservoirs,  but 
bids  have  not  yet  been  asked. 

Platteville,  Wis. — City  Clk.  Phil.  D.  Hendershol,  Jr., 
writes  that  $15,000  water  works  extension  bonds  have 
hceu  sold,  and  the  city  may  engage  Julius  Fix,  of 
Watertown,  Wis.,  to  prepare  plans,  etc. 

Bellaire,  O. — Supt.  and  Trus.  of  Water  Works  M.  L. 
Blackburn,  writes  that  at  the  election  held  recently, 
it  was  voted  to  issue  $50,000  bonds  to  refund  the  0 
per  cent,  bonds  and  improve  the  pumping  station.  • 

Javksonoille,  111. — City  Clk.  Sam.  B.  Stewart  writes 
that  this  city  has  turned  its  water  works  over  to  W. 
T.  Mayhon  &  Co.,  of  Chicago,  to  operate  for  a  term 
of  30  years. 

UraitU  Kapids,  Mich. — Local  i)ress  reports  state  that 
lor  the  purpose  of  purifying  the  Grand  Rapids  water 
supply  and  preventing  contamination  of  Grand  River 
above  the  Intake  at  Coldbrook  St.,  the  city  may  ex- 
tend sewers  along  the  east  and  west  sides  of  the  river 
to  the  city  limits,  and  ask  the  State  to  further  extend 
the  east  side  mains  to  the  Soldiers'   Home. 

Lancaster,  U. — City  Engr.  John  N.  Wolfe  writes  that 
bids  are  being  received  for  $25,000  bonds  for  water 
works  improvements.  Geo.  Cunningham,  Clk.  and 
Secy,  of  Water  Wks.  Trus. 

Lansing,  la. — A  site  Is  reported  to  have  been  se- 
lected for  the  pumping  station  of  the  water  works  sys- 
tem which,  It  is  estimated,  will  cost  $13,000. 

YouiigstuKii,  O. — According  to  press  reports  the 
Council  has  decided  to  submit  the  yuestion  of  Issuing 
.t.:i50,000  Ultratioii  bonds  to  a  vote  of  the  iJeople. 

Milwaukee,  Wis. — City  Engr.  Poetsch  is  planning  to 
carry  the  city  water  mains  under  the  river  and  under 
the  depressed  tracks  of  the  18th  Ward  through  brick 
conduits  7  ft.  in  height.  Seven  conduits  are  planned 
to  cross  the  river  at  differeut  points,  as  soon  as  the 
deepening  of  the  river  makes  it  necessary  to  lower  the 
water  mains  now  in  position. 

Burlington,  la. — The  Citizen's  Water  Co.,  Of  Bur- 
lington, has  been  Incorporated  with  a  capital  of 
$330,000,  for  the  purpose  of  acquiring,  operating, 
maintaining  and  extending  the  existing  system  of 
water  works  in  Burlington.  Incorporators :  Jas.  A. 
Guest ;  Seymour  H.  Jones ;  Edw.  Hageman  and  others. 

Detroit,  Mich. — The  Water  Bd.  has  autuorized  the 
issue  of  .$.30,000  bonds  to  be  sold  in  Jan.  to  pay  for 
the  new  intake  tunnel. 

Clayton,  Mo. — County  Clk.  Henry  C.  Helmerlng 
writes  that  the  Missouri  &  Meramec  Water  Co.,  of 
which  J.  R.  Waddell,  714  Wainwright  Bldg.,  St  Louis, 
is  Pres.,  proposes  to  construct  a  canal  in  St.  Louis  Co. 

Lawrenceburg,  Teiin. — The  taxpayers  will  vote  on  the 
water  works  and  electric  light  question. 

Granger,  Tex. — W.  H.  Kelso  &  Co.  have  sold  the 
water  works  at  this  place.  According  to  local  press 
reports,  Mr.  Kelso,  who  will  continue  as  manager, 
states  that  a  stand-pipe  will  be  constructed  and  the 
entire  system  improved. 

Kansas  City,  Mo. — The  contract  for  pumps  for  the 
'I'urkey  Creek  Pumping  Station  has  not  been  let  on 
bids  received  Sept.  1.  The  Council  on  Nov.  11  passed 
an  ordinance  authorizing  the  Bd.  of  Pub.  Wks.  to  em- 
ploy expert  engineers,  Geo.  H.  Benzenberg,  John  Don- 
nelly and  S.  A.  Mitchell,  to  prepare  specifications, 
forms  of  proposals  and  advertisements  for  the  new 
pumps  needed  at  Turkey  Creek  and  Quindaro.  They 
are  to  make  another  examination  of  the  conditions  at 
these  two  plants  and  report  on  Immediate  needs  and 
at  the  same  time  file  a  definite  date  when  new  ma- 
chinery must  be  installed  and  in  operation. 

The  Lower  House  of  the  Council  has  passed  an  or- 
dinance appropriating  $10,000  for  the  purchase  of  pipe 
to  be  used  in  extending  water  mains  In  the  residence 
district. 

Pascagoula,  Miss. — It  is  proposed  to  establ'sh  muni- 
cipal water  works  and  an  electric  light  plant. 

Yazoo  City,  Miss. — The  City  Council  has  sold 
$175,000  bonds  for  the  construction  of  water  works, 
sewerage  and  an  electric  light  plant. 

Hannibal,  Mu. — Capt.  C.  J.  Lewis,  Supt.  of  the  Han- 
nibal Water  Co.,  has  returned  from  St.  Louis,  where 
he  received  the  authority  of  the  management  of  the 
company  to  begin  work  on  the  improvements  on  the 
plant,  which  will  mean  an  expenditure  of  $43,000. 

Memphis,  'J'enn. — Local  pi  ess  reports  slate  that 
tile  Artesian  Water  Co.  will  replace  all  its  liou  serv- 
ice pipes  with  lead  pipes,  on  the  streets  to  be  paved 
with  asphalt.     Probable  cost,  $10,000. 

Hidalgo,  Tex. — The  Hidalgo  Canal  Co.,  of  Hidalgo, 
has  been  incorporated,  with  a  capital  stock  of  $500,- 
000.  Purpose,  to  construct  a  general  system  of  Irriga 
tlon,  building  a  canal  from  the  Rio  Grande,  also  a 
water  supply  for  the  city  waterworks.  Incorporators  : 
Wm.  Hriggs,  11.  W.  Lauz,  of  Lake  Charles,  La.  ;  F.  B. 
Carroll,   of   Jennings,   La.,  and  others. 

Beaumont,  Tex. — A  permit  to  do  business  in  Tex. 
has  beeu  granted  to  the  Glayds  Electric  Light,  Water 
&  Power  Co.  of  South  Dakota;  capital  stock.  $100,- 
000.     The  Texas  olBce  is  to  be  located  in  Beaumont. 

Oadsden,  Ala. — F.  A.  Mitchell  and  associates  have 
been  granted  a  franchise  to  build  and  operate  water 
works  in  tiadsden. 

Meridian,  Miss. — It  is  stated  that  plans  and  bids 
are  wanted  Dec.  4  for  constructing  water  works.  A. 
W.   Washburn,  Chmn.  Council  Water  Com. 

Cidar  City,  Utah. —  Recorder  U.  W.  Hegborne  writes 
that  at  the  election  held  Oct.  25  it  was  voted  to 
issue  $9,200  bonds  for  the  construction  of  water 
worlfs. 

.Meeteetse,  H'«o.-~Citv  Clk.  E.  P.  Bowman  writes 
that  on  Nov.  11  It  was  voted  to  Issue  $10,000  bonds 
for  constructing  a   system  of   water   works. 

Areata,  Cal. — The  Ueclamatlon  Water  Co.,  principal 
place  of  business.  Areata,  has  been  incorporated  with 
a  capital  of  $12,080.  Directors:  E.  B.  Jackson,  H. 
g.    Pull,  M.   P.   Roberts  and  others. 
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(iunnison    Colo  — The  proposition   to  grant  a  water  New  York,  N.   Y. — The   following  bids  were  opened 

works  franchise  is  reported  to  have  carried.  Nov.  18  by  Geo.  LlTingston,  Comr.  I'ub.  Wks.,  for  the 

construction  of  a  sewer  in  Stanton  St.,  between  Man- 

^yashtucna,   Was/i. — The    construction    of   a    system  gjQ   ^^^   lUdge    Sts.  ;    A,    I<'.    Thileman.    Jr.  ;    B,   N.    Y. 

of  water  works  is  said  to  be  contemplated.  Sewer   Constr.    Co.;    C,    Wm.    J.    Moore;    1>,    Wm.    K. 

Havre     Uont.—Tbe    Town    Council    is    reported    to  Welch  ;  E,  John  A    Hadert ;  F,  Norton  &  Dalton  ; 

have  aciepled   the   proposition   of  E.   V.    nkuser  for  J  '^r.,"?'^,^"!?!!."''"-        A        B         C        D           E 

water  works   and   efectric  lights.  Class  iT  1100  ft $22     $19     *15     *13     »13.09 

Sacramento,   Cal—it  is  stated  that  bids  will  be  re-  Class  II    500  ft     17        15       15       13       13.00 

celved.  Jan.  1  by   the   City  Trus.  for  $150,000  bonds.  ,.,S''^''H,;'  ;,,f„"'**i,"-f;- "  •    ^i        H       H       H       ^^00 

to  be  used  for  extending  the  water  mains.  Tlmbe/ &  ,'fe  l%00  f t.   . ^       25        .■".■/o         tZ 

Secy    of  the  Interior  the  construction  of  a  High  Line  sewer  in  l.tn  ana  IJtn  Aves.,  _(tu  10  -uiu  »ts.,  etc., 

canal  to  be  taken  out  of  the  Grand  Itlver  above  l-aii-  "VemsTnd^  Quantities.        A      B      C       1)      E         F 

^''O*^-  4-ft.    circular,    972    ft.... $18  $21   $15  $12  $14  $18.50 

Salt    Lake    City,    Utah. — Articles    of    Incorporation  4'x2' 8"  sewer.   240  ft...    14     17      10     12     10     17.25 

have  been   filed   by   the   Big  Cottonwood   Lower  Canal  3' 6"x2' 4"  sew.,  1.012  ft.    14  '15        7     12     •«     15.75 

Co.    its  purpose  being  to  operate  a  canal   and   Irriga-  12-in.   vit.  pipe,   84   ft...      3       2       3       3       4       3.00 

tion   system   tributary   to   the   Big   Cottonwood   Lower  Timber  &  pikg..  23.000  ft.    .  .      30      .  .      30     40      .  . 

Canal.     Capital,  $24,000.     K.  11.   Williams,   Pres.  ;  Jos.  'Should   read  $15.85  and  $6.50. 
Sutherland,  Secy,  and  Treas. 

Syracunc,   X.    Y. — City    Engr.    Frank    J.    Schnauber 

Phoenix,   Ariz. — City    Engr.    Farrish    estimates    the  estimates    the    cost    of    constructing    a    brick    sewer, 

cost  of  a  complete  system  of  water  works  for  the  city  40  x  69  in.  and  40x60  in.,  iu  Midland  Ave.  at  $28,000. 

at  $2i0,000.  York,  Pa.  -The  Common  Council  has  passed  on  tiual 

Los  .ingelea,  Cal. — The  I^os   Berros  Land  &   Water  reading    an    ordinance   providing   for    an    election   to 

Co.    has    been    incorporated,    with    a    capital    stock    of  vote   on    the   proposed  increase   of  the  city   iudebted- 

$100,000.     Directors  :  C.   M.  Stimson.   S.  U.  Mott  and  uess  to  the  extent  of  $400,000  for  the  construction  of 

W.  E.  Cummlnge,  of  Los  Angeles,  and  others.  a   sewerage   system. 

Oakland,  Cal. — Milton  French,  H.  H.  Llnnell,   N.  P.  Oneida,  N.  1  .--The  only   bids  received   Nov.   11   for 

Williams  and  others  have  incorporated  the  Pure  Water  tlie   construction    of   a    trunk    sewer   were   from   Ue 

C.i.,   with  a  capital  of  $30,000.  Nallo    &   Kllngberg,    of    Kingston,    N.    Y.,   and   Clias. 

H.    Bartow    &    Co.,    being    respectively    as    follows: 

Aylmer,  Ont. — Town  Clk.  J.  Bradley  writes  that  the  lio-in.   pipe,  $6.50  and  $10;   18-iu.  pipe,  $5.30  and  $6; 

city  contemplates  Improving  and  extending  its  water  1.5-iu.    pipe,    $3.45   and    $5;    mauholes,   $60   and   $100; 

works  at  a  cost  of  $38,000.     Bids  will  be  received  for  manhole    junctions.    $65   and   $100;    flush    tanks,    $50 

two  filters.    H.  E.  Browniee,  Engr.  in  Charge.  ,,iid   $100;    16-in.    cast    iron   pipe   at   B.    R.    crossing, 

,    ,,  $13  and  $20;  brick  masonry,  $10. and  $10;  12-in.  pipe, 

Tampico,  Hex. — Press  reports  state  that  Jas.  P.  Mc-  .^jo  75    y^^   to-    Portland     cement      concrete,    $8   and 

Donald,  of  Knoxville,  Tcnn.,  has  received  the  contract  .$-.50;  8-iii.   pipe,   $2.25  and  $1;  lumber,  $22  and  .$40; 

for  the  construction  of  water  works  and  a  sewerage  ^.j^    pipe    ^1  .ma  75c.;  totals,  $39,484  (awarded)  and 

.system    for    Tampico,      aggregate     cost    to    be   about  S4Q  ook 

$2,000,000.  * 

Cinifmvus,  (Mi-a.— The  Municipal   Council  of  Cien-  Johnstown,  A.  V.-Tlie  Sewer  Com.  has  reported  fa 

fuegos   has  appointed   H.   J.    Ueilly,    of  New    York,    to  ^^^ly    upon    the    construction    of    a    30-in     vitrified 

draw  up  plans  and  specifications  in  view  of  the  con-  P  Pf.  about  800  ft.  long  with  8  intake  basins.     J.  W. 

struction  of  a  market,  water  works  and  sewer  system  -Miller,   city  tngr. 

at  an  estimated  cost  of  $4,000,000.  ,.  ,            „        ,  ,       y-,    ,,.  ,1,      ,        ^,1,       „   r,         «, 

"^  '       •  I'olwyn,   Pa. — John    C.    Wolleuden.   Clk.  of   Council. 

ciru/ppARP  AMn  <%PiA/ArtF  ni<%pn<%Al  writes  that  on  Nov.  4  it  was  voted  to  issue  $7,000 
bbWtKAUb  AINU  otWAUt  uiaKUSAi..  \,ouafi  for  extending  the  sewerage  system  and  im- 
Revere,  Mass. — At  a  recent  town  meeting  it  was  proving  the  public  highways, 
voted  to  petition  Legislature  for  permission  to  bor- 
row $100,000,  outside  the  debt  limit,  to  connect  the  Tonairandu.  A'.  V. — The  Municipal  Bd.  is  said  In 
sewers  of  the  town  with  the  metropolitan  sewer  at  be  considering  the  question  of  establishing  a  sewage 
Chelsea,  disposal   plant.  ^ 

WestfieM,  Mass. — Town  Engr.  Oren  E.  Parks  writes   that    the   following   bids    were   opened   Nov.    '>   tor 
building  Section  2  of  the  storm  water  sewer,  system, 

S§  "          c           _-,                          =a              ^ 

■u              o^  Q-               i              a  M                         ■       e  ■              " 

S-D           I  .  .2-0            3 .-,           -r.S             £-6             ~  %             2.-6 

aj          |«  =-3;            '^Z          £a              5-3             -B              Z-Z 

Items  and  Quantities.                    "  ee          tO-  2  m           h)  S          m!-             r  > «                o               - " 

da           i^§  &^             §1            lol           '^■Z.             %6              1^ 

.ai         g^ji;  .00          g?         oi»j=          .M           So           -to 

an  Q&)«             Q             O'S 

Karth  eic,  54-in.  sew.,  2,075  ft.        $1.53          $1.98  $2.20          $2,50          $2.43          $2.67          $3.00         $2.87 

Earth  exc,  48-in.  sew.,  2,980  ft.          1.30            1.85  2.00            1.80            2.15            2.70            2.80            3.00 

Earth  excav,  42-in.  sew.,  560    ft.          1.00            1.75  1.75            1.50            1.79            2.60            1.90            2.58 

Earth  excav..  36  in.  sew.,  335   ft.            .85            1.75  1.60            1.25            1.50            1.87            1.80           2.15 

F.arth  exeav.,  30  in.  sew.,  60    ft..          1.10            1.75  1.60            1.50            1.84            1.80            1.80            l.Oti 

Brick  masonry.  2155.  cu.  yds.  .  .        12.00          11.75  12.10          12.50          12.40          12.00          12.00         12.50 

Concrete  masonry.  400  cu.  yds.  .          6.00            6.15  7.00            7.00            6.05            7.00            7.00           7.00 

Piles  in  place,  373  ft .25              .50  ,33              .50              .50            2.00            1.00              .83 

.Spruce  lumber.  10  M  ft.,  B.  M.  .        25,00          33,00  30.00          40,00          35.00          30,00          40,00         22.00 

Totals     $36,563     $39,611     $41,443     $42,225     $43,104     $43,486     $43,779     $47,450 

Note. — Mortar   for  brickwork.   Portland   Cement  1:2%.      Concrete    masonry,    Portland    Cement    1:3:0. 
Earth  excavation,  aTerage  cut— 54-ln.,  13.1  ft. ;  48-in..  12.1  ft. ;  42-in.,  10,7  ft. ;  361n.,  8.9  ft. ;  30-in.,  12.0  ft. 

ISufl-ilo,  A.  1'. — Bids  are  wanted  Nov.  27  for  con-  North  Plainfleld,  N.  J. — The  estimated  cost  of  in- 
structing a  10-in.  tile  sewer  in  Chelsea  Place,  a  10.  stalling  a  complete  sewerage  plant  is  placed  at  $48,- 
12,  15,  18  and  20-ln.  tile  sewer  in  Freuud  St.,  also  a  (XM),  and  the  cost  of  a  disposal  plant  at  .$38,000. 
12-in.  tile  sewer  in  Manhattan  Ave.  and  Weimar  St.  „  ,  ^,  .  ,,  ,.  ,..  ,  .,,  ,  ,  ,■», 
Bids  are  also  wanted  Nov.  28  for  constructing  a  10-  „„*,"™'';"<' V^P™"»„A'.  !•— »ids  will  be  received  Nov. 
iu.  tile  sewer  in  Mathews  St.  and  a  24-in.  brick,  18  20  by  the  \  lllage  Sewer,  Water  and  Street  Comn. 
and  20-in.  tile  sewer  in  New  South  Ogden  St.  Fran-  for  furnishing  materials  and  constructing  a  10-ln. 
cis  G.   Ward,   Comr.   Dept.  of  Pub.  Wks.  '?"«  '^''"*  8«7J"'  '°  Portions  of  Greenfield  Ave.     H. 

Unratiiya  SpYintiS.  N.  V.— See  "Water."  ,v,f    Pctersbury,  «a.— Bids  will   be  received  Dec.   10 

,..»,,       tj           r.ii      ■«      «i     «•     ,i...,iT  ''.'"  tli^  City  Coundl  for  constructing  a  sewerage  sys- 

lloselle    Park,    N     J.—Borp.    Clk.    A.    M.    Woodiuff  ,,.„,      ^he  work  includes  the  construction  of  approx- 

writes   that  the  following  bids  were  opened   Nov.  8  im„,Hv  13.0(io  ft.  of  6  to  13-in.  pipe,  2;)  manholes  and 

for  the  construction  of  a  sewerage  system,   work  to  -   g„^^   j^^^        Address  Grant  J.  Aiken,   Clk.;  J.   P. 

include  45,970  ft.  of  8  to  15-ln.  pipe  sewers,  140  mau-  Titcomb     Citv    Enirr 

holes   and    27    fiush    tanks;      David    Harper,    Newark,  nt™mD,    city    i!.ngr. 

N.  J.,  $5.5,946;  Union  Building  &  Const.  Co.,  Passaic,  .itlanta.  Go. — See    "Water." 

N.    J..    $51,542;    Wm.    J.    McCloud    &    Co.,    Elizabeth,  .                                                   ,    ,    ,          , .,    ,       , 

N     J.     $58,362       J.    Uooscvelt   Shanley,     Jersey    City,  r.ncinna<C   O.— Bids   are    wanted    Dec.    12    for   im- 

N     J      $51640     nigginson    &    Shannon.    Jersey    City,  l-rovlng    portions   of    several    streets    by    constructiug 

V     T      tAAAAA  sewers  and   drains  with  the  necessary  appurtenances 

«.  J.,   f44,Mi.  thereto.     Robt.   Allison,   Pres.   Bd.   of  Pub.   Service. 

Wushinaton.  U.  (■.—The  following  bids  were  opened  ,  City    Engr.    Stanley    has   been    directed    to    prepare 
Nov.   15  by  the  Commis.-doners.    I).   C.   for  conslruct-  plans  and  specifications  for  a   sewer  In  8th  and  sev 
Ing  a  portion   of  the  low     ar.-a      Iruuk   sewer  lo    the  <  rai  other  streets.   Price  Hill.     Probable  cost,  $20,000. 
Dlst.  of  Columbia:  The  WarriMiF    Brenizer  Co.,  15th  MiUraukee,    H'i».— The    Cilv    Council     lias    allowed 
and   G   Sts.,   Washington,   $73,0<>5   (accepted);   Andrew  jkj.ooo    for    the    conslructlon    of    a    brick    tunnel    to 
Gleeson,   Washington    $104,820;  K.   G.  Gummeli.   Lck-  ,5     j,,   „,p      g^f  p^^t  of  19th  Ward, 
ington,   D.   C,   $92,650;   Patterson  &   Brierson,   Balti- 
more,   Md.,  $80,645.  Siiinmiiuth.  IU. — The  Bd,  of  Local  Impiovenient  has 

decided   to  recommend  to  the  City  Council   the  con- 

Brooklun,   A.    ).    -The    following    bids    were   opened  struction    of   the    Central    sewer,    which    is    to    be  of 

Not.  19  by  Wm.  C.  Itedfleld.  Comr.  Pub,  Wks..   for  al-  brick,  .36-in.   In   diameter,  and   will  cost  about  $7,000. 

teration   of   sewers   necessitated   by   Atlantic   Ave.    Im-  .   ,       ■•    i  ,  •,      .,    » 

provement    Subway,    in    Franklin   Ave.,    from    Atlantic  „",''.'i"""' ■   'V^Tk-"-''  ^'i']^',-  ''"i!"   '■   '''?''  "^""^ ']'".} 

Ave    to   Urcvoort   PI.,  etc.,  only  the  main  Items  being  al     bids    received    Nov.    14  for   the  cons  ruction    of  2 

ffivp'n-  mill's  of  sanitary   sewers,    have  beeli   rejected  as  too 

'                                                                         •             ..;  high;  new   bids  will    be  asked  in   the   spring. 

p^K             x      -- i   .  '       Washinyton.     In. — City     Clk.      Hugh     II.     McCleery 

' .s             S       jSo  wrlles    that    the    construction    of   a    sewage    disposal 

Items  anil    Quanlitles.                SJ         S-""       3°  plant    at   a   cost   of  $.1,000   or   more  is    contemplated; 

~o         oO      ssC*  additional   sewers   will   be   put  In. 

.    ,  ,                   .,...-  ,.                   i,.>         »i-         «ii  Ciiiinersville.  /iii/.   -City  Clk.  Jacob  S.  Clouds  wrlles 

r.l-liK  brick  sewer,  -,03.j  fl $13         ?n         *ii  ^,|„j    Q^„g     (,     jjrown,    of   ludiauapolls,    is   preparing 

Manholes,    17..  .........  ■• •>•>           /■'           •^^•J  plans,    estimates,    etc.,    for   proposed   pipe  sewers. 

sSeetmk''e"tf  285  000  ft      20           -I'O           23  ludianapoli..    /«J.- -Bids    are    wanted    Nov.    27    for 

Sinhon  "A"  complete.  ..■.:'...■.;. 3.400     2.100     1,300  .onstrueting  sewers     In      Arsenal    Ave.     Harold     C. 

Siphon  "B,"  complete 4,900     3,350     3,100  .Megrew,   Clk.   of  Bd. 


Walnut,  III. — Bids  will  be  received  Dec.  5  by  the 
I>rainage  Comrs.  of  Dlst.  No.  1  of  Hamilton  and 
llahnaman  Townships  for  enlarging  the  main  ditch 
of  the  Dlst.  Estimated,  634,380  cu.  yds.  excavation. 
Jas.    Foley,   Chmu. ;     P.    C.    Knight,   Engr.,     Poutlac, 

Mansillun,  U. — Bids  will  be  received  Dee.  2  by  the 
Sewer  Comn.  for  constructing  sanitary  sewers  in  2 
streets.     Orlando   C.    Volkmor,   Clk. 

Chivayu,  ///.-  Bids  will  be  received  Nov.  23  by  the 
Bd.  of  Local  Improv.  for  constructing  vitrified  tile 
pipe  sewers,  with  manholes  and  catcb-basins,  iu  a 
number  of  streets;  alsy  brick  and  vitrified  tile  pipe 
sowers,  with  manholes  and  catch-basins,  in  several 
other  street.s.      Andrew   M.   Lynch,  Pres. 

Muukiyin,  //(.Bids  are  wanted  Nov.  28  for  cou^ 
structing  about  1,680  lln.  ft.  of  24-in.  vitrified  tile 
sewers.      F.    Finer,    Pres. 

JopUn,  1/0. — The  citizens  of  South  Joplin  are  con- 
sidering the  question  of  sewerage. 

Johnson  (  Ity,  Tvnn. — Consulting  Fngr.  Samuel  M. 
Gray,  of  Providence,  U.  I.,  writes  that  this  city 
proposes  to  construct  a  sewerage  system;  estimates 
for  same  have  not  yet  been  made,  and  contracts 
for  construction  will  probably  not  be  let  for  sev- 
eral mouths.  E.  E.  Bliisworth,  Chmn.  of  Sewer 
Com. 

Uaeeola.  Ark. — Bids  are  wanted  Nov.  28  at  the 
County  Clerk's  Office  for  the  construction  of  27% 
miles  of  drainage  canal,  as  advertised  in  The  En- 
gineering Record. 

Athens,  Tenn. — 'I'he  Cliamber  of  Commerce  has  ap- 
pointed a  Com.  to  investigate  the  cost  of  building 
sewers  In   Athens. 

Topeka,  Kan. — Local  press  reports  state  that  it  is 
proposed  to  build  a  36-in.  sewer,  either  pipe  or  brick. 
on    Euclid   Ave.     Address   City    Engr.   McCabe. 

Beaumont,  Tex. — Bonds  to  the   amount  of  $75,000 

w  ere  voted  at  the  ivcent  electktn  for  "sewers. 

Yazoo  City,  Miss. — See  "Water." 

New  Orleans,  La. — The  Sewerage  &  Water  Bd.  has 
adopted  n  resolution  accepting  the  bid  of  the  Cam 
den  Iron  Wks.  for  furnishing  pumping,  steam  and 
electrical  equipment,  as  per  eoutract  D,  for  the  sum 
of  $246,500,  being  the  lowest  bid  submitted  Aug.   12. 

Athens,  Ala. — The  Chamber  of  Commerce  has  taken 
steps  to  ascertain  the  cost  of  constructing  a  sewer- 
age system. 

Oklahoma,  Okta.  Ter. — The  City  Council  has  decided 
to  extend  the  1st  St.  storm  sewer  a  distance  of 
3,100  ft.      Cost  about  $15,000. 

Fresno,  Cal. — City  Engr.  I.  Teilman  writes  that  In 
Dec.  a  special  election  will  be  held  to  vote  on  the 
issue  of  $55,000  bonds  for  septic  tank  and  intercept- 
ing sower. 

Long  Beach,  Cal. — At  a  recent  citizens'  meeting  a 
vote  was  taken  in  favor  of  the  issue  of  $30,000  bonds 
lor  the  construction  of  a  sewerage  system. 

Sail  Dieyo,  Cal. — The  Sewer  Com.  has  recommended 

that  provision   be  made   in   the  proposed   bond   issue 
fur  sewers  to  cost  $137,457. 

Seattle,  Wash. — The  Council  has  passed  a  resolu- 
tion providing  adequate  sewerage  for  Madisou  St. 
Dlst. 

Niw  Hope,  Cal. — It  is  stated  that  plans  have  been 
prepared  for  the  Joint  construction  of  a  steel  bridge 
over  the  Mokclumne  River  west  of  New  Hope  by 
San  Joaquin  (Stockton,  C.  H.)  and  Sacramento  (Sac- 
ramento,  C.   H.)  Counties;  estimated  cost,  $20, 000. 

Manitou,  Colo. — The  Town  Bd.  has  authorized  pre- 
liminary surveys  for  extension  in  the  sewer  system 
estimated  to  cost  about  $20,000. 

Tampico,  Mex. — See  "Water." 

Toronto,  Ont. — The  Bd.  of  Control  has  decided  to 
confer  with  the  Medical  Health  Officer  and  City 
Engr.  to  see  if  they  cannot  be  got  to  agree  upon 
some  system  of  sewage  disposal. 

.Montreal,  Que. — Local  press  reports  state  that  the 
contract  for  extending  St.  James  St.  sewer  has  been 
awarded  10  Mony  &  Co.,  at  .$33.74  a  yd.  ;  $8,000  to 
be  spent  on  the  work  this  fall. 

Cicnfuegos,  Cuba.^See  "Water." 

BRIDGES. 

Boston,  Mass. — City  Engr.  W  m,  Jackson  estimates 
the  cost  of  constructing  a  bridge  at  Wordsworth  St., 
East  Boston,   at  $4,500. 

SpriiHjflcld.  .Mass. — Mayor  Ellis  has  announced  to 
the  Board  of  Aldermen  the  appointment  of  Judge  E. 
F.  Lyford,  Nathan  D.  Bill  and  Alderman  Everett  E. 
Stone  as  members  of  the  Special  Comn.  to  investi- 
gate the  question  of  a  proposed  new  bridge  over  the 
Connecticut  River,  the  commission  having  been  pro- 
vided for  In  an  order  passed  by  City  Council  on 
Jan.  28. 

Windsor  Locks,  Conn. — See  "Railroads." 

W'oonsovkit.  It.  I. — C'ity  F.ngr,  Mills  estimates  tiie 
cost  of  building  a  new  arch  bridge  over  Blackstone 
River  on  S.  Main  St..  at  $36,300,  and  an  ordinance 
appropriating  this  amount  has  been  Introduced  iu  the 
Bd.  of  Aldermen. 

Uaverhill,  Mass. — See  "Electric  Railways." 

.Alleyhcny.  Pa. — it  is  stated  that  a  new  bridge  has 
been  planned  across  Ohio  River  between  McKees 
Rocks  and  Woods  Run,  Allegheny.  It  will  be  built 
by  the  Western  Bridge  Co.,  a  corporation  formed  by 
Pittsburg  and  Allegheny  capitalists,  and  including 
III  its  membership  officials  of  the  Pittsburg  Rys.  Co. 

It  Is  stated  that  the  Pennsylvania  R.  R.  Co.  has 
iu  contemplation  tlie  construction  of  a  bridge  from 
llerrs  Island,  the  site  of  the  new  stock  yards,  over 
the  back-channel  of  the  Allegheny  River  to  Alle- 
gheny, to  connect  the  tracks  on  the  Island  with  the 
West  Penn  division.  W.  H.  Brown,  Ch.  Engr.,  Phil 
adelpbia. 
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UtramluH.  r».  Tlw  Scraiilon  Ky.  eo.  (K.  1>.  Ue«l. 
Uh.  Baxr..  Scranton)  and  Ibe  Delaware.  Lackawanna 
*  Weatern  R.  K.  Co.  (W.  K.  McKariln,  Ch.  Eugr., 
Hoboken.  X.  J.)  are  stai«i  to  have  approved  plans 
for  the  West  Lackawaoua  Ave.  vladoot.  to  cost  alwut 

MrKrtw  lr*r»«.  /»«.— Tb*  Knglneering  Uept.  of  the 
ItttsbniT  *  Lake  Erie  R.  K.  U  stated  to  have  com- 
uleted  plans  for  a  bridge  across  the  MiKees  Uucks 
yards,  to  be  known  as  the  Island  Ave.  span;  it  will 
COM  about  fl5.0Ua  J.  A.  Atwood.  Ch.  Engr.,  Pitts 
bore. 

Uurfra.  ;•«.— The  Urand  Jury  Is  stated  to  have  rec- 
ommended that  |S,UOO  be  appropriated  to  construct 
a  bridge  acrosa  Lackawanna  River  at  Duryea. 
iWilkMbarre.   C   H.) 

MeKrraporl.  /-a. -The  IMrs.  of  the  Port  Vue  ilridge 
Co.  at  a  meeting  here  Nov.  13  decided  to  make  nd- 
ditlonal  Improreuients  to  the  bridge  at  a  cost  of 
about  »5,ux>.     Wm.  P.  Wampier,  Pres. 

W-«*iaj7>0a,  Pa. — Bids  are  wanted  Not.  25  for  con- 
sinictlng  sioue  abuimciiia  for  bridge  lu  Deeinstoii 
Boru. :  als»i  fur  bridge  lu  East  Eluley  Towusbli)  over 
Hockey's  branch  of  Wheeling  Creek.  W.  U.  ShllUto, 
t'bmn.  of  Co.  Comrs..  I'uniberland,  Md.  Bids  will 
be  received  Nov.  25  by  the  Com.  ou  Streets  a-nd  Al- 
leys for  constructing  3  steel  beam  and  concrete 
bridges  in  this  city.     U.   1".  Le  Kevre,  City  Engr. 

Jamauit.  I.  I..  -V.  V. — The  contract  for  building  3 
steel  bridges  over  the  Long  Isla-ud  R.  R.  tracks  at 
WashlngtOD.  Prospect  and  I'nlou  Hall  Sts.  is  stated 
to  bare  l)een  awarded  to  the  Owego  Bridge  Co., 
Oweco,  N.  v.,  work  to  be  competed  May  1.  The 
bridm  will  be  llTI  ft.  long  and  00  ft.  wide,  allow- 
ing for  a  40  ft.  roadway  with  two  10  ft.  sidewalks. 
The  entire  work  of  the  Improvement,  including  ex- 
cavation and  laying  of  the  6  tracks  from  Jamaiui 
•ution.  through  the  village  to  Rockaway  Juuction, 
auJ  the  building  of  the  bridges,   will  cost  ?100,000. 

BiTkhy.  1  <i.  The  Superv.  of  Norfolk  County  and  the 
Norfolk,  Portsmouth  4  Newport  News  Consolidated 
Ry.  Co.  are  reiwrted  to  have  under  advisement  plans 
to  build  a  bridge  across  Piscara  Creek  at  the  ter- 
minus of  the  company's  present  line  near  the  Uuluu 
slock  yards;  probable  cost.  $5,000. 

TallahiUf  r.  Ha. — The  Counties  of  Leon  and  Gads 
den  are  stated  to  have  agreed  to  build  a  bridge 
across  the  tJcklockooee  River  near  Jacksons  Bluff; 
a  committee  baa  been  authorised  to  employ  a  civil 
engineer  to  prepare  plans  for  the  War  Dept. 

Df  Uointt.  la. — I>ocal  press  reports  state  that  an 
ellort  Is  being  made  to  secure  an  order  for  a  viaduct 
over  the  Ke<jkuk  ic  Western  R.  R.  tracks  ou  what 
is  known  as  the  BloomUeld  Road  ou  the  South  Side. 
The    Tiadnct    and     approaches     would     cost     about 

fi8.ooa 

UoKlon,  O. — I'ity  Engi.  Frank  M.  Turner  is  re- 
ported to  be  preparing  plans  "for  2  bridges  over  the 
Miami,  one  at  3d  St.  and  the  other  at  Stratford  Are. 
The  one  at  3d  St.  will  be  constructed  first. 

i:ock/ord.  III. — The  Bd.  of  Superv.  is  said  to  be  con- 
sidering the  construction  of  a  3-span  bridge  at  South 
BeMt  across  Turtle  Creek. 

Peoria,  III. — .\  res<ilutlon  has  been  introduced  in 
Ooandl  providing  for  the  replacing  of  the  low  free 
bridce  with  a  new  structure. 

Mutcaline,  la. — As  no  bids  were  received  for  the 
construction  of  the  4th  St.  foot-bridge  across  Mad 
<;re«k,  the  City  Council  is  reported  to  have  decided 
(o  do  the  work  Itself,  and  Alderman  DutHeld  has 
t>een  appointed  to  superintend  its  construction.  The 
plans  call  for  a  2  span  tjO  ft.  bridge. 

WathiitgtoK.  Ind. — The  i-ontract  for  erecting  a 
bridge  OTCr  the  west  fork  of  White  River,  joining 
I>aTieas  and  Knox  Counties,  is  stated  to  have  l)een 
awarded  to  the  Indiana  Bridge  Co.,  Muncle,  for 
*13.M4. 

Mimniapoli».  Minn. — Bids  are  wanted  Dee.  1  for  re- 
building bridge  No.  120  over  Bassett's  creek  in 
(kilden  Valley,  bridge  No.  126  on  River  Road  in 
Brooklyn,  and  bridge  No.  184  between  Dayton  and 
Haaam.     Hogb   R.   Scott,   Co.  And. 

MUwa%kee,  Wi*. — ^The  Conncli  on  Not.  17  passed  a 
rpHoiutlou  providing  for  the  issue  of  $100,000  bonds 
for  the   Washington   Ave.   viaduct. 

Onionvau.  Wii. — Bids  will  be  recelTed  Dec.  2  by  6. 
W.  Dickson.  Bridge  Comr.,  for  constructing  a  steel 
bridge  across  Shoal  Creek,  Lincoln  Township. 

JfomloK.  H'i*. — City  Clk.  R.  8.  Joslin  writes  that 
on  Nor.  4  it  was  voted  to  construct  a  bridge  across 
I..emoDweir  River,  at  a  cost  of  $5,000. 

Otetola.  U<i. — Bids  will  be  received  Dec.  3  by  W.  A 
Ingram,  (>>.  Road  and  Bridge  Comr.,  for  construct 
Ing  nloue  piers  at  the  bridge  to  be  erected  over  Big 
Mnnegan  on  the  Tabervllle  and  Monegan  road. 

I'hallanooua,  Tmn. — Local  press  reiiorts  state  tbai 
the  Queen  and  Crescent  Route  will  build  a  new  and 
li*-av|pr  bridge  across  Tennessee  Elver,  to  replace  the 
preiwiit  bridge  about  5  miles  above  this  city.  Uco. 
H.  .Nicholson.  Ch    Engr.,  Cincinnati,  O. 

A>her.  Okla.  Ter.— It  Is  reported  that  preliminary 
aoondlnn  have  been  made  for  a  steel  toll  bridge 
across  uie  Canadian  River  at  Asber,  which  a  stock 
company   propoaes  to  eonstmct. 

ittorla.  Orr. — A  petition,  ssking  that  a  special  levy 
of  1%  mills  be  made  for  a  period  of  4  years  for  the 
purpose  of  i-rtoHtrurtlng  a  drawbri<ige  across  Lewis 
aoa  Clark  Itlv.-r  near  Its  month,  was  presented  to 
the  County  Com™.  The  sp<^-lal  levy  will  raise  in  the 
4  years  between  glB.OUO   and  $20,000. 

Hkcldon.  Cat. — i'oonty  Hnrreyor  Boyd  has  sub- 
mitted to  the  Bd.  of  BuperT..  Sacramento,  plans  and 
speelflcations  for  a  bridge  to  cross  Cosumnes  River 
St    Xheldon. 

Ktma  Falls,  H.  O. — The  Co.  Comrs.  arp  stated  to 
liare  ordered  a  70-ft.  steel  bridge  erected  over  the 
north  end  of  Covell's  Lake. 


Victoria,  It.  v.  The  following  bids  were  opened 
Oct.  27  for  constructing  the  steel  superstructure  of 
a  bridge  at  I'oliii  Ellice;  C.  11.  Topp,  City  Ifiugr.; 
King  Bridge  Co..  Cleveland,  O.,  6  55/100  ets.  per 
pound  weight;  Ciinudliiu  Brl-ice  Co.,  Wulkervllle, 
Out.,  6  97/100  els.  per  pound  weight;  lleeunn  & 
Froude,  Manchester,  Eug.,  7  cts.  per  pound  welglit; 
Dominion  Bridge  Co..  ^rollll■eal.  V.  Q.,  (i  54/100  ets. 
per  pound  weight;  Victoria  Miubiuery  Depot  Co., 
Ltd.,  Victoria  (awarded),  IJi/i  cts.  per  jwuiid  weight; 
I'uget  Sound  Bridge  &  Dredging  Co..  Seaitle.  Wash., 
for  bridge  and  floor  complete  with  concrete  piers 
and  abutments,  $00,000. 

PAVING  AND  ROADMAKING. 

H"oo«MocA(7.  It.  I. — .\u  ordinance  has  been  intro- 
duced In  the  Common  Council  providing  tor  an  ap- 
propriation of  $44,000  for  highway  purposes. 

JIaverhill.  Muas. — See  ■Hleeliic  Railways." 

Uartfurd,  Conn. — Bids  are  wanted  Nov.  2G  for  fur- 
nishing and  laying  the  concrete  base  and  sheet 
asphalt  wearing  surface  of  about  5,005  sq.  yds.  on 
I'earl  St.,  as  advertised  in  The  Engineering  Record. 

Huston.  Mush. — The  follnwiiit:  bids  were  opened 
Nov.  17  for  constructing  two  sections  of  Columbia 
Road,  one  between  1  and  Q  Sis..  S.  Boston,  the  other 
between  Bultouwood  St.  and  the  N.  Y.,  N.  H.  & 
H.  R.  R.  bridge,  Dorchester,  the  roadway  to  be 
nmcadam  ou  a  telford  base.  For  South  Boston  sec- 
tion—W.  II.  Ellis,  $51,0«1;  1'.  McGoveru,  $38,055; 
McGawley  &  Coughlaii.  $41,322.40;  H.  P.  Nawn,  $37,- 
821;  J.  J.  Sullivan,  $74,0'21.  Contract  awarded  to 
H.  P.  Nawn,  of  Boston,  whose  bid  on  items  was: 
Removing  trees,  $50;  earth  excavation  and  sub-grad- 
ing, 24  cts.  per  cu.  yd.;  gravel,  $1  per  cu.  yd.;  edge- 
stones,  17  cts.  per  lin.  ft.;  telford  base,  33  cts.  per 
sq.  yd.;  4-ln.  macadam,  17  cts.  per  sq.  yd.;  0-ln. 
macadam,  24  cts.  per  sq.  yd.;  flagging,  $2.25  per  sq. 
yd.;  brick  paving,  35  cts.  per  sq.  yd.;  gutter  paving, 
55  ets.  per  sq.  yd.;  5-ln.  crushed  stone  sidewalk,  17 
cts.  per  sq.  yd.;  4-ln.  crushed  stone  sidewalk,  16 
cts.  per  sq.  yd.;  loam,  $1.15  per  cj.  yd. 

For  the  Dorchester  section— W.  H.  Ellis,  $10,323; 
J.  J.  Sullivan,  .'iil8.2ti7;  Edw.  J.  Hayden,  $25,962; 
McGawley  &  Couglilan,  $12,'288;  H.  P.  Nawn,  $10,- 
496;  W.  J.  Berry,  $10,430;  P.  Doherty,  $9,748  (con- 
tract  awarded). 

Bids  will  be  received  Nov.  26  by  Jas.  Donovan, 
Supt.  of  Streets,  for  constructing  a  macadam  road  on 
portions  of  Llndsey  St. 

Uutlalo,  A',  v. — Bids  were  opened  Nov.  14  by  the 
Bd.  of  Pub.  Wks.  for  paving  and  repaviug  portions 
of  several  streets,  the  lowest  bids  being  as  follows: 
.4,  H.  P.  Burgard,  Buffalo;  B,  Barber  Asphalt  Pav- 
ing Co.,  Buffalo;  S.  Division  St.,  2,677  sq.  yds.,  A, 
$8,000  for  stone;  and  $5,048  for  brick;  B,  $4,149  for 
asphalt.  S.  Division  St.  (another  section),  2,704  sq. 
yds..  A,  $4,000  for  asphalt,  and  $8,700  for  stone;  B, 
$6,706  for  brick.  17th  St.,  1,283  sq.  yds..  A,  $1,900 
for  asphalt,  and  S4,00(J  for  stone;  B,  $3,284  for  brick. 
Niagara  St.,  7,2(iS  sq.  yds..  A,  $11,000  for  asphalt, 
and  $23,500  for  stone;  B,  $17,807  for  brick.  Willow 
Place,  873  sq.  yds.,  A,  $3,000  for  stone,  and  $2,500 
for  brick;  B,  $2,244  for  asphalt. 

The  Bd.  of  Aldermen  has  directed  Col.  Francis  G. 
Ward,  Comr.  of  Pub.  Wks.,  to  prepare  plans,  at  a 
cost  not  to  exceed  $1,000,  for  the  proposed  elevated 
roadway   along   Hamburg  turnpike   to  the  city  line. 

York,  I'u. — Till'  Common  Council  has  passed  the 
ordinance  providing  for  the  paving  with  macadam 
of  Blddle  St. 

.Milton,  Pa. — At  an  election  to  be  held  Feb.  17  a 
vote  will  be  taken  ou  the  proposition  to  issue  $12,000 
bonds  for  the  purchase  of  a  stone  crusher  and  steam 
roller. 

Alhany,  H.  Y. — It  is  estimated  by  the  State  Engr.'s 
Dept.  that  by  the  time  the  next  Legislature  Is  ready 
to  make  an  appropriation  for  good  roads,  the  County 
Boards  of  Supervisors  shall  have  adopted  plans  for 
roads  calling  for  au  aggregate  expenditure  of  $4,000,- 
000.  The  State's  share  of  this  expense  would  be 
$2,000,000. 

Newark,  N.  J.  The  Hd.  of  llfalth  in  a  communica- 
tion to  the  Bd.  of  Pub.  Wks.  has  recommended  that 
Campbell  St.  be  paved  with  either  granite  block  or 
asphalt 

liinghamton,  N.  Y. — Broome  Co.  Bd.  of  Supervisors 
adopted  final  resolutions  for  several  good  roads  ap- 
propriating $37,775   therefor. 

Illooklj/n.  N.  Y. — Cli,  Engr.  Tiilaon  In  a  recent  re- 
port to  the  Boro.  Pres.  ou  the  proposition  to  widen 
Livingston  St.  from  Flatbush  Ave.  to  Court  St. 
places  the  estimated  cost  at  $1,800,000.  Mr.  Tlllson 
recommends  that  60  ft.  be  added  to  the  present 
width  of  the  street. 

Xcw  York,  N.  Y. — The  following  bids  were  opened 
Nov.  18  by  Geo.  Livingston,  Comr.  Pub.  Wks..  Man- 
hattan, for  repaying  with  asphalt  on  present  pavt.  re 
laid  as  foundation  116th  St..  from  Ave.  .\  to  Morning 
side  Ave. :  A,  Asphalt  Constr.  Co. ;  B,  Barber  Asph.. 
Pave.  Co. ;  C,  Century  Constr.  Co. :  D,  Continental 
Asph.  PaTg.  Co. ;  E,   Sicilian  Asph.  Pavg.  Co. : 
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flilvir  hake,  A",  y. — A.  .T.  Strange.  Asst.  Engr., 
Ulchmond  County  Park  Comrs.,  New  Brighton.  N.  Y.. 
writes  that  the  following  bids  were  opened  Nov.  17 
by  said  Comrs.  for  furnishing  labor  and  material  for 
constructing  road  In  Sliver  Lake  Park,  containing  ap 
proximately  8,28.">  yds.  of  12  in.  telford  and  macadam 
and  3.115  sq.  yds.  of  6-in.  macadam:  Jos.  Johnson. 
West  New  Brighton,  S.  1..  N.  Y.,  $10,372  ;  E.  K.  Whlt- 
ford.  I'orl  Ulchmond.  N.  Y..  $16,798;  A.  R.  Gold. 
TompklnsvUle.  S.  I..  N.  Y.,  $14,500  (awarded). 


Syracuse,  A'.  1'. — The  following  bids  were  opened 
Nov.  17  for  paving  portions  of  Warren  and  Willow 
Sts.:  F.  J.  Saker,  Syracuse,  (brick),  $7,160;  Empire 
Contracting  Co.,    Syracuse    (asphalt;,   $6,209. 

Oolwyn,  Pa. — See  "Sewerage  and  Sewage  Disposal." 

Pittsburg,  Pa. — The  Council  on  Nov.  17  passed  a 
resolution  appropriating  $40,000  for  repaving  .\.  Neg 
ley   Ave.  and  $9,500  for   Stanton   Ave. 

Acic  Ici)*-.  .V.  Y. — Bids  will  received  Dec.  2  by 
Jacob  A.  Cantor,  Boro.  Pres.,  for  regulating,  grad- 
ing and  repaving  the  roadway  of  7th  Ave.  from  lloth 
St.  to  120th  St.  Engineer's  estimate  calls  for  23,650 
sq.  yds.  of  bituminous  macadam  pavement,  800  llu. 
ft.   new  curbstone,  and  4,300  llu.   ft.  old  curbstone. 

Hulliiiiorc.  .U(l.  I.ids  are  wanted  Dec.  3  to  grade, 
curb  and  recurb  where  necessary  and  pave  with 
vltrifled  brick  portions  of  Northwest  St.  B.  T.  Fen- 
dall.  City  Engr.;  Thos.  G.  Hayes,  Pres.  Bd.  of 
Awards. 

Oloversiillc,  A'.  1. — city  Eugr.  .Morrell  Vruomaii 
writes  that  about  17,txi0  sq.  vds.  of  macadam  and 
about  8,000  sq.  yds.  of  vitiitied  brick  pavement  will 
be  done  by   contract  during  the  coming  year. 

.S(»t«)i««/i,  (Ja. —  The  CItv  Council  has  adopted  the 
ordinance  providing  for  a  vltrifled  brick  pavement 
on  36th   St. 

Charlotlisi'iUe,  \<i. — 1{.  \V.  Duke.  Clk.  of  the  Cor- 
poration Court,  writes  that  the  proposition  to  issue 
$80,000  bonds  for  street  improvements  was  defeated 
at  the  electlou  held  Nov.  4,  but  that  another  election 
will  be  held  Dei-.   17  to  vote  on  this  proposition. 

Kiuiiston.  111.- -A  petition  has  l)een  presented  to 
the  Bd.  of  Local  Improvemeiits  for  paving  Dempster 
St.,  between  Uldge  and  l>odge  Aves.,  with  granite- 
top  macadam;  work  will  probably  be  ready  for  let- 
ting by  May   1,  1903.     John  H.   Moore,   Cily   Engr. 

Wentoii,  (>. — Town  Clk.  I-".  .\.  Henderson  writes  that 
on  Nov.  4  it  was  voted  to  macadamize  the  roads  of 
Weston  Township. 

Iowa  City,  la. — Engr.  .Magowan  estimates  tlie  cost 
of  paving  Llun  St.  as  follows:  11,690  sq.  yds.  of 
brick  paving  at  $1.60  per  sq.  yd.,  4,413  ft.  of  curbing 
at  50  cts.  per  ft.,  with  storm-water  inlets,  etc.; 
total,   $23,331. 

Kalamazoo,  Mich. — Comrs.  of  Pub.  Improv.  John  J. 
Knight  and  O.  K.  Buckhout,  with  Engr.  Geo.  .S. 
Pieison,  have  been  inspecting  various  kinds  of  pav- 
ing with  a  view  to  letting  contracts  for  paving  lu 
this  city  in  the  near  future. 

(.  iiiviiiiiiiti,  0. — City  Engr.  Stanley  estimates  the 
cost  of  ijavlng  with  brick  on  Dorsey  St.  at  $13,586. 

A  petition  has  been  filed  with  the  Bd.  of  Pub. 
Service  asking  that  a  portion  of  5th  St.  be  paved 
with  asphalt. 

Toledo,  O.  —According  to  local  press  reports  the 
lowest  bids  received  for  paving  Front  St.  were  as 
follows:  Bodette  &  McMahou,  brick  on  sand,  Athens 
block,  at  $23,176;  also  brick  on  concrete,  Athens 
block,  at  $33,568.  C.  H.  Burchlnal,  for  asphalt  block 
ou  concrete  at  $52,453,  and  for  asphalt  block  on  sand, 
$45,429;  Harry  Jenuison,  for  Medina  block  on  sand, 
at  $52,429. 

lliaiiil  li'aiiids.  .Mich. —  The  City  l-Ingr.  estimates  the 
cost  of  asphalt  block  paving  on  a  concrete  founda- 
tion, with  5-year  guarantee  for  Wealthy  Ave.,  at 
.1(65,243;  cost  with  10-year  guarantee,  $73,296;  for 
sheet  asphalt  with  2-ft.  concrete  gutter  aud  10-year 
guarantee  for  said  street,  the  estimated  cost  is  $55,- 
303,  and  for  brick  block  paving  on  concrete  the  cost 
is  estimated  at  $48,511. 

lied  Oak,  la. — The  City  Council  has  approved  4 
ordinances  for  paving. 

,^l.  I'aiil.  Minn. — I'roperl.v  owners  will  ask  the  city 
to  bear  a  portion  of  the  expenses  of  paving  W.  7tL 
St.  from  Ft.  Snelling  to  St.  Paul.  Total  cost  to  be 
about  $76,000. 

liilwaukee.  Wis. — The  Common  Council  on  Nov.  17 

passed  the  ordinance  appropriating  $225,000  for  per- 
manent  street   improvements. 

Marion,  la. — Street  improvement  bonds  to  the 
amount  of  $10,000  are  reported  to  have  been  au- 
thorized. 

iln-rn  Bay,  ^Vin. — Bids  are  wanted  Dec.  11  for  Im- 
proving streets.     W.  L.   Kerr,  City  Clk. 

t<t.  Joseph,  Mo. — .\  plan  is  said  to  he  under  con- 
sideration for  the  paving  with  asphalt  of  all  the 
unpaved  streets  of  the  city. 

T^ashrille,  Tenn. — According  to  local  press  reports 
this  city  has  purchased  from  the  Warren  Bros.  Co., 
for  $8,000,  the  bituminous  macadam  plant  erected  In 
.Vashvllle  to  fill  contracts  with  the  city. 

Loiiisvillf,  All.  -The  Bd.  of  Pub.  Wks.  is  reported 
to  have  awarded  to  Lee  Flgg  and  Geo.  W.  Gosuell, 
the  lowest  bidders,  contracts  for  vltrifled  brick  pav- 
ing In  portions  of  Castlewood  Ave.,  Greenwood  and 
other  streets,  in  all  amounting  to  about  $40,000;  the 
average  price  per  sq.  yd.  being  $1.37. 

Iteaumont,  Tex.--\t  the  recent  election  It  was  voted 
to  Issue  $95,000  paving  bonds,  in  addition  to  the 
$125,000  now  being  expended  by  the  City  Council  In 
street  improvements. 

Dallas,  7'f'.r. —  Plans  are  said  to  have  been  prepared 
for  the  repaving  of  Main  St.  from  Ervay  St.  to  Ex- 
position Ave.   with  asphalt. 

Onklnnd.  Col.-  The  City  Engr.  has  submitted  plans 
for  the  improvement  of  San  Pablo  Ave.  from  14th  to 
36th  Sts..  and  the  estimated  cost  Is  placed  at  $106,- 
000:  plans  have  also  been  submitted  for  the  making 
and  fitting  up  of  the  park  between  8th  and  12th  Sts., 
and  the  Improvement  of  8th  St.  south  of  the  park, 
at  au  estimated  cost  of  $145,000. 

POWER    PLANTS,   GAS    AND    ELECTRICITY. 

Ilolyoke,  .Un»«. The  Bd.  of  Aldermen  on  Nov.  I.S 
Iiassed  an  ordinance  authorizing  the  Issue  of  $720,000 
bonds  to  (-over  the  purchase  of  the  municipal  lighting 
plants. 
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lluffalu,  X.  y.  'I'liL'  CniiiKil  is  reporlt'd  lo  Im'  in 
favor  of  constructing  a  municipal  gas  plant. 

nimjUamtnn.  .V.  V.  -The  Clunn.  ut  the  ISii.  of 
Supcrv.  is  about  to  appoint  a  comniiltec  to  consider 
the  question  of  installing  a  heating  and  lighting 
plant  for  the  County  Buildings,  at  a  cost  of  $20,000. 

PhovnitiiUc.  I'll— It  is  staled  that  Ihe  .Schuylkill 
Valley  Illunilnatins-Co.  will  begin  at  once  the  erec- 
tion of  a  power  plant  at  Croniby,  one  mile  north  of 
Phoenixvllle.  J.  W.  Gillette  is  the  Engr.  who  will 
superintend  tlie  building  of  the  plant.  W.  D.  Jones, 
Supt.,   Phoe-nixviiie. 

Eusiim.  I'll.  VU'  t'itv  Couneil  is  slated  to  iiavo 
granted  franchises  to  the  I'eople's  Steam  Heat  .t 
Power  Co.  and  to  the  Philiipsburg  &  Easton  Conduit 
Co. 

Mifflinhuiv.  /'«.— Town  Clk.  E.  .\I.  tietgen  writes 
that  on  Nov,  4  it  was  voted  to  Issue  $6,000  bonds  for 
the  construction  of  an  eiectrlc-llght  plant  for  the 
Boro.  ■ 

Kenmore,  N.  Y. — This  village  is  about  to  lastall  a 
gas  distribution  system  and  has  awarded  the  contract 
for  furnishing  pipe,  valves  and  fittings  to  the  Darling 
I'ump  &  Mfg.  Co.,  Ltd..  of  Williamsport.  Pa.  Ken- 
more  Is  to  get  its  supply  of  gas  from  the  Niagara 
Light,  Heat  &  Power  Co.,  of  Tonawanda.  N.  Y..  with 
whom  it  has  a  contract  tor  5  years.  John  B.  Winter, 
of  Buffalo,  was  the  lowest  bidder  for  laying  the  pipe, 
but  the  ltd.  of  Trus.  has  not  yet  awarded  this  con- 
tract. 

Oiuiila  .V.  Y. — The  Bd.  of  Pub.  Wks.  is  stated  to 
have  received  on  Nov.  11  only  1  bid  for  lighting  tlie 
streets  for  the  next  2  years,  and  this  was  from  the 
Madison  County  Gas  &  Electric  Co.  On  the  first  propo- 
sition, that  of  furnishing  100  1.200-c.  p.  lamps,  30  to 
burn  all  night  every  night,  the  company  bid  $6,500. 
On  the  second,  with  the  same  number  of  2,0()0-c.  p. 
enclosed  arc  lamps,  $7,160,  and  on  the  third,  providing 
tor  all  all-night  lamps,  $7,350.  ' 

I'cnngrovi-,  .Y.  ./.--.See  ■"Water." 

Yardnille,  N.  J. — Chas.  A.  Camp  and  C.  A.  Budd,  of 
Yardville,  and  Augustus  Wolf,  of  Chambersburg,  Pa., 
are  stated  to  have  secured  a  charter  from  the  Sec.  of 
State  for  the  Yardville  Electric  Heat,  Light  &  Power 
Co.,  with  a  capital  of  $23,000. 

Altoona,  Pa. — W.  H.  Herr  is  stated  to  have  secured 
the  contract  for  constructing  the  power  plant  at  9th 
Ave.  and  20th  St.,  for  the  Citizen's  Electric  Light, 
Heat  &  Power  Co.,  for  $11,490. 

Baltimore,  Ud. — The  contract  for  naphtha  lighting 
Is  stated  to  have  been  awarded  to  the  American  Light- 
ing Co.  for  3  years  at  $23.45  per  lamp  per  year. 

A  press  report  states  that  the  purchase  of  the 
$2,000,000  of  common  stock  of  the  t'nited  Electric 
Light  &  Power  Co.  from  the  United  Kys.  &  Electric 
Co.  by  a  syndicate  acting  through  the  Continental 
Trust  Co.,  was  concluded  Nov.  15.  The  purchase  of 
the  control  of  the  light  and  power  compnay  practi- 
cally assures  the  Susquehanna  Hiver  electric  power 
development  by  the  syndicate.  There  are  to  be  3  de- 
velopments that  will  cost  between  $10,000,000  and 
?  12, 000, 000,  and  2  years  will  be  required  to  complete 
he  work,  the  purpose  being  to  supply  motive  power 
for  the  street  railway  system  of  Baltimore,  to  supply 
electricity  for  lighting  the  streets  and  for  general 
power  and  heating  purposes. 

lo/fr,  I'a. — Tlie  Iloro.  Council  of  Norlli  York  is 
stated  to  have  granted  Ihe  Merchants'  Electric  Light 
Co.  permission  to  extend  its  pole  line  to  North  York. 
C.   H.    Bear,    Prcs. 

I'liiltidilpliiu.  /'«.  -  Bids  are  wanted  D-c  20  for  fur 
uishing  engines,  generators,  boilers,  etc.,  for  a  com- 
plete electrical  power  plant  for  the  Frankford  Ar- 
senal.    MaJ.    Frank  Heath    Commanding. 

Hrooklyn.  \.  Y. — Bids  were  opened  Nov.  20  tin-  the 
completion  of  the  central  pow'er  plant  for  the  Brook- 
lyn Inst,  of  Arts  and  Sciences,  as  follows;  Thos. 
Uwyer,  $94,700;  Thos.  Cockcrill  >*c  Son,  $S9..'i00:  P. 
J.  Carlin  &  Co.,  26  Court  St.,  iS78,fi9,X 

Macon.  Qii. — The  Macon  Ity.  ,&  Light  Co.  is  stated 
to  have  secured  the  contract  for  lighting  the  citv 
at  $75  per  light  per  year  for  150  arc  lights,  4Eifi 
volts,  2,000  c.  p.;  all  over  that  number,  $72.50  each. 
Incandescent  lights  15  cts.  per  Kw.  hour,  and  for 
power  13%  cts.   per  Kw.  hour. 

.Iftomi,  Fill. — John  B.  Keilly  is  re|)orted  Interested 
in  the  construction  of  an  electric-light  plant. 

liailow.  Fla. — The  citizens  are  stated  to  have  voted 
to  Issue  $15,000  bonds  for  an  electric-light  plant. 

Oheraw,  S.  C. — The  Council  is  reported  to  be  con- 
sidering the  question  of  electric  Ilgbting. 

Ilctroit,  l/i<;(.- -The  Lighting  Comn.  Is  stated  to 
have  awarded  to  the  Bradley  Mfg.  Co..  of  Pittsburg, 
Pa.,  the  contract  for  the  engine  for  the  power  plant, 
at  $14,600.  The  Stanley  Electrical  Co.,  of  PittsHeld, 
Mass.,  secured  the  contract  for  the  generator  and 
exciting  dynamo  at  $900,  and  the  Westlnghouse  Elec 
trie  &  Mfg.  Co.,  Pittsburg,  Pa.,  the  contract  for  the 
switchboard.   Instruments,   and  switches  at  $2,130. 

Wiiiidnnrv,  l/ic/i.  -The  Weisbach  St.  Lighting  Co. 
is  stated  to  have  petitioned  the  Council  for  a  fran- 
chise to  light  the  streets  of  the  village  for  a  term 
of  years. 

Watirloii.  la.  II  is  reported  that  the  Council  will 
secure  estimates  of  cost  of  constructing  an  electric- 
light  and  gas  system. 

(•anion.  O.  -The  Metropolitan  Paving  Brick  Co..  W. 
E.  Kepllnger.  Pies.,  writes :  "We  are  In  the  market 
for  an  electric  apparatus  to  operate  about  %  of  a  mile 
of  tiani-road,  and  also  Intend  to  light  two  of  our 
plants  by  electricity." 

HI.  I'nul.  Minn. — Bids  will  be  received  Dec.  2  by 
Matt  Jensen.  City  Clerk,  for  lighting  certain  streets 
of  the  city  with  electricity,  gas  and   gasoline. 

Ht.  Charleii,  Mich. — Village  Clk.  Jos.  E.  Brownell 
writes  that  bids  will  be  opened  Dec.  1  to  construct  an 
electric  light  plant  estimated  to  cost  $1,500.  E.  V. 
i'arsons,  Engr.  In  Charge. 


Mankato,  Minn.  City  Engr.  .1.  K.  Thompson  writes 
Ihat  on  Nov.  7  the  Council  received  the  following  bids 
for  street  lighting,  for  1 .  3  and  3  years  respectively — 
o.  every  and  all-night  schedule;  h,  Philadelphia  sched- 
ule: Mankato  (ias  &  I^iecti-ic  Light  Co.,  65  or  more 
2,000  c.  p.  arcs,  a,  $103,  $92  and  $88.  for  1,  3  and  5 
years  respectively  ;  b,  $84,  $72  and  $68  ;  100  or  more 
32  c.  p.  Incandescents,  11,  $30,  $28  and  $29  ;  )),  $22, 
$20.50  and  $20.  American  Development  Co:,  50  or 
more  1,000  c.  p.  lami)s.  o.  $72,  $71  and  $70  tor  1,  3 
and  5  years  respectively  ;  b,  $62,  $61  and  $00  ;  100  or 
more  60  c.  p.  lamps,  a.  $31.  $,'{0  and  $29;  b.  $27,  $26 
and  $23.  The  contract  was  awarded  on  Nov.  14  to 
the  American  Development  Co.,  of  ,St.  Paul,  for  I  year 
from  Dec.  1,  1902.  The  t.'ouncli  will  probably  use 
about  25  of  the  1,0011  c.  p.  lamps  at  first  and  more  of 
the  60  c.  p. 

.Mnfifiitini'.  la. — It  is  reported  that  Harry  E.  O'Neill, 
of  Ottumwa,  is  about  to  submit  a  proposition  to 
Council  for  tlie  establishment  of  an  electric  light 
plant. 

Waterloo,  la. — The  City  Council  is  reported  to  have 
authorized  the  Committee  on  Light  to  investigate  the 
cost  of  constructing  a  gas  and  electric  plant  to  be 
"jwned    and  operated  by  the  city. 

QiiincUj  ill. — Bids  are  wanted  Nov.  26  for  furnishing 
336  electric  arc  lights,  and  lighting  the  streets  of  said 
city  for  a  period  of  3  years,  tiottlieb  Schanz,  Chmn. 
Light  Com. 

Toledo,  O. — The  East  Toledo  iiig.  Jt  Light  Co.  is  re- 
ported organized  by  L.  E.  Flory,  F.  E.  McCoiy  ami 
others,  to  furnish  heat  and  light  in  East  Toledo. 

l^i'iftjnci'.  I II. ---The  Lighting  iV;  lltg.  Co.  of  Kewanee 
has  been  Incorporated  with  a  capital  of  .$30,0011  to 
operate  light,  heat  and  power  plants.  Iucorporal()rs: 
X.  Cflverno,   B.   C.  Parkinson  and  Jas.  Nakcs. 

I'ascaijoula,  Miss. — See  "Water." 

Linneuf*.  Mo. — Tlte  citizens  are  stated  to  iiave  voted 
on  Nov.  10  to  issue  bonds  foi;  an  electrlc-llght  plant 
and  a  public  park. 

Yasoo  City,  Miss. — See  "Water." 

Farmington,  Mo. — The  Laufketter-Bendit  M.  E.  Co. 
of  St.  Louis,  Mo.,  has  been  retained  as  consulting 
engrs.  for  the  Firmington  Electric  Light  &  Ice  Co., 
of  Farmington,  to  remodel  its  electric-light  and  ice 
equipment.  This  Co.  has  been  thoroughly  reorgan- 
ized, and  will  shortly  be  in  the  market  for  engines, 
generators,  boilers,  etc. 

Nashville,  tenn. — See  "Electric  Railways." 

I.aiirenceburg ,  Term. — See  "Water." 

Taeoma.  M'ash. — R.  G.  Hudson  and  D.  A.  Wftrdeu 
are  reported  Interested  In  the  construction  of  a 
steam-beating  and  power  plant,  to  cost  abotit 
$50,000. 

Iliivic.    Mont. — See    'Water." 

Ilwhniund.  I  iil.  The  liichmond  Light  &  Power  Co. 
is  reported  incorporated,  with  a  capital  of  $I5fl,lM,K), 
by  W.  .\.  Bissell,  Walter  P.  Treat,  and  others,  to 
furnish  light  and  power  in  Hichniond  a-n<l  other 
towns   in  Contra   C^ostn   County. 

ItitzriUr,   ir(/,v//.   -See    "Electric   Uailways." 

Ord,  Neb. — Jas.  Barta  is  stated  to  have  secured- a 
franchise  for  an  electric  light  plant. 

ELECTRIC  RAILWAYS, 

(Ircenfiiid,  Mass. — A  charter  is  stated  to  have  been 
granted  to  the  Greenfield,  Deerfleld  &  Northampton 
St.  Uy.  Co.,  with  a  capital  of  $20,000  Directors: 
J.  B.   Bridges,  W.  W.   Sanderson,  and  others. 

tiuvrrhiU,  ,Ua«s. --The  .\ldermen  are  stated  to  have 
granted  the  Ilaverhlil  &  Southern  New  Hampshire 
St.  Ry.  Co.  a  location  from  Winter  through  Locust 
and  Granite  Sts.  to  the  Boston  &  Maine  depot.  The 
conipaiiy  will  biilid  a  stone  arched  bridge  on  Locust 
St.  over  Little  River  and  block  pave  Granite  St.  at 
a  cost  of  $7,000      F.  Woodman,    Mgr.,   Haverhill. 

Waltlioni.  Mass.  -The  Newton  St.  liy.  Co.  is  stated 
to  have  petitioned  the  Aldermen  for  a  franchise  to 
extend  Its  tracks  up  Main  St.  to  the  western  line. 
The  company  is  also  reported  to  have  decided  to 
extend  its  line  through  Weston  Junction  to  Concord. 

Wincliestry.  Conn. — Henry  W.  Soule.  of  Tollard. 
Mass.,  is  reported  interested  in  the  construction  of 
an  electric  railway  through  Winchester  and  Cole- 
brook,  Conn.,  and  Tolland,  Sandisfleld,  Otis,  Becket, 
and  Lee,    Mass. 

Dirby.  <  linn. — The  I'd.  of  Aldermen  is  stated  to 
have  granted  permission  to  the  Pair  Haven  &  West- 
ville  Co.  (L.  A.  Farnhnm.  Ch.  Engr..  New  Haven) 
and  the  Connecticut  R.  It.  &  Lighting  Co.  (J.  E. 
Scweli,  Gen.  Mgr.,  Bridgeport)  to  complete  the  ex- 
tension   from  New    Haven   to  Derby. 

Niirpnrl.  I.'.  I.  The  City  Council  is  staled  lo  lia\'e 
gra'tited  a  franchise  to  the  Newport  &  Bristol  I\'rry 
Ify.  Co.   to  lay  rails  and  operate  cars  in  Newport. 

Trenton,  N.  J. —  It  is  stated  that  the  Trenton  St. 
Ry.  Co.  will  soon  install  In  its  power  house  on  Lincoln 
.\ve.  a  $1,300  II. -I',  engine  and  dynamo.  II.  C.  Moore. 
Mgr.,  Trenton. 

Duncannon,  Pa. — The  Perry  County  St.  Ry.  Co.  Is 
stated  to  have  secured  a  right  of  way  In  Duncannon. 

I'lnniniiloii.  .\.  J. — The  Trenton.  Pennington  & 
Hopi.wcll  Traction  Co..  which  is  a  branch  of  the 
'I'renton  St.  Ry.  Co..  is  slated  lo  have  secured  a 
franchise  from  the  Hopewell  Township  t'om.  to  con- 
struct  a  trolley   road  through    Pennington. 

Urllnood,  Pn. — .Iiidge  M.  Bell  is  stated  to  have 
granted  the  Logan  Valley  Ry.  Co.  permission  to  con- 
struct an  electric  railway   in   Bellwood. 

Odessa.  Del. — The  Town  Coumil  is  stated  to  have 
granted  a  franchl.se  to  A.  E.  Tennis,  of  I'hiladelphia, 
Pa.  The  company  he  represents  proposes  construct- 
ing a  line  between   Odessa  and  Mlddletown. 

Hl/racuse.  N.  V.  -The  Rapid  Transit  H.v.  Co.  has 
petitioned  the  Council  for  a  franchise  to  extend  the 
University  line  through  S.  Cronse  Ave.  and  Univer- 
sity PI.  to  connect  with  the  present  tracks  In  Wal- 
nut Ave.     O.  F.   Stierly,  Ch.  Engr.,  Syracuse. 


McKeesiiiiil.  I'li.  It  is  stated  that  the  Pittsburg 
Rys.  Co.  will  expend  about  $25,000  in  improvements 
ill  McKecsport.     F.  Uhleuhaut,  Ch.  Kngr.,   Pittsburg. 

I'ittshuitj.  I'll,  'i'he  .Mornlnijside  St.  Ry.  Co.  is 
stated  lo  have  pelltioned  the  Council  for  a  franchise. 
The  company  proposes  lo  construct  a  line  from  Stan- 
ton A\i\.  and  Negley  to  connect  with  the  lines  of 
the  Pittsburg  Rys.  Co.  on  Butler  St. 

Murrysville,  Pa. — A  company  is  reported  incor- 
porated to  construct  a  street  railway  from  TraBfoTrd 
City  to  Murrysvllle.  a  distance  of  about  7  miles.  W. 
S.  McClure  and  Calvin  Good,  of  .Murry.sville,  arc 
reported    Interested. 

ll'cs*   (lion-.  Pa. — Thi'   Wist    Chester  SI.    Ity.  <'o.    is 
stated   to   have   secured  a   franchise   from   the   Boro.  - 
Comicil.     (;.   V.    Mills,   Supt.,   West  Chester, 

WiUninijiini.  Itel. — Tlie  St.  and  Sewer  Dept.  is  slated 
to  have  granted  the  Union  Ry.  Co.  permission  to 
extend  its  2d  St.   line. 

Xete  York.  A',  Y.-~  fhv  contract  for  the  construction 
of  that  pan  of  the  Brooklyn  branch  of  the  subway 
system  from  Bridge  St.,  in  Manhattan,  under  the 
East  River,  lo  a  point  near  Clinton  .St.,  In  Brook- 
lyn, has  bieu  awarded  by  the  Rapid  Transit  Subway 
Construction   Co.    to  Andrew  Onderdonk,  ,80  B'way. 

Youngstoicn,  O. — It  is  stated  that  the  Youngstown 
&  Southern  Ry.  Co.,  which  is  about  lo  liuild  an  elec- 
tric line  I  I'l  ;u  1 4.iings1owii  to  Coiii.iiliiaiia  prop.  ;*es 
extending  the  line  across  Columbiana  (!ounly  to  con- 
nect Columbiana,  Leetonia,  Salem,  Lislxin.  and  East 
Liverpool.  Gen.  Asa  W.  Jones,  John  11.  liiihlman  and 
J.  E.  Long,  of  Youngstown,  are  reported  Interested. 

Boonville,  Ind. — The  Evansvilie,  Booiiviile  &  Rock- 
l>ort  El.  Ry.  Co.  Is  stated  to  have  secured  a  right  of 
way  in  Warrick  County. 

Honeycreek,  liid. — The  directors  and  stockholders  of 
the  Southern  Indiana  Ry.  Co.  are  stated  to  have  de- 
cided to  build  an  extension  known  as  the  Terre  Haute 
Belt  line,  from  Honeycreek ;  also,  to  build  branch 
roads  in  the  counties  of  Clay  and  Vigo,  none  to  ex- 
ceed In  length  50  miles. 

Newcastle,  Ind. — The  Town  Bd.  is  stated  to  have 
granted  a  franchise  to  the  Indianapolis  &  Eastern  In- 
terurban  Electric  Ry.  on  Main  St.,  from  Bway,  south. 
The  line  will  be  built  from  here  to  Dunrelth,  where  it 
will  connect  with  the  main  line. 

(  iImiiiii.  o, — Tile  Clianipaign  Co.  Coinrs.  are  slated 
to  have  granted  a  franchise  lo  the  Urbana,  Belle- 
fontaine  &  Northern  Traction  Co.,  and  an  extension 
of  7  months'  time  in  which  to  complete  the  electric 
road  between  Urbana  and  West  Liberty. 

Winton  I'litri-.  t). — The  Council  is  slated  to  have 
granted  the  Cincinnati  Traction  Co.  permission  to 
make  extensions  through  the  eastern  part  of  the  vil- 
lage.    J.    H.  Welzenecker,   Ch.  Engr.,   Cincinnati. 

Vhivat/v,  III. — The  Judiciary  Com.  of  the  Co.  Bd.  Is 
stated  to  have  recommended  for  passage  an  ordi- 
nance granting  the  Chicago,  Milwaukee  Ave.  it  In- 
land Lakes  'rractloii  Co.  permission  lo  construct 
and  operate  a  trolley  line  on  .Milwaukee  Ave.  from 
the  city  liniils  to  the  Cook  County  line. 

liiist  IJri'ipool.  O. —  The  Columbiana  Central  lOlec- 
Iric  Ry.  Co.  has  been  incorporated  with  a  capital  of 
$10,000  to  construct  and  operate  an  electric  railway 
from  East  Liveriwol,  through  Lisbon  to  Salem,  O. 
Incorporalors:  E.  J.  Miller,  D.  J.  Ryan,  and  others. 
Headquarters  of  the  company   is  at   Columbus. 

Cinfinniiti.  (). — The  Bd.  of  I'ub.  Service  is  stated 
to  have  granted  the  Cinciirnall  Traction  Co.  pei-- 
nussloii  lo  extend  the  Gilbert  Ave.  and  East  End 
Routes.     J.    R.   Weizenocker,  Ch.   Engr.,   Cincinnati. 

Shainino.  Wis. — The  City  Council  is  stated  to  have 
granted  the  Shawano  &  Green  Bay  Traction  Co.  a 
franchise   through   Shawano. 

Uptiitii.   III. — J.    E.   Wilson   Is  stated   to  have   pet 
tloued  tlie  City  Council  for  a  franchise  to  construct 
and   operate   a   street  railway  in   Sparta. 

Paoli.  Ind. — The  Town  Council  is  stated  to  have 
granted  a  franchise  to  the  New  Albany,  Paoli  & 
French   Lick  Traction   Co. 

Wahitsh .  Ind. — The  Council  has  granted  a  franchise 
to  Henry  Law,  to  build  an  electric  railway  to  Mar- 
lon; also  a  franchise  to  the  Rochester  &  Wabash  El. 
Ry.   to  build   to  Rochester. 

Miinkiilo.  Minn. — IT.  P.  Ilord.  of  Auriu'a.  Hi.,  and 
F.  G.  Keator,  of  Chicago,  111.,  are  staled  to  have 
petitioned  the  ('ouncil  for  a  franchise  for  a  street 
railway  through  the  city  on  the  principal  business 
St  reets. 

Paacagoula,  Miss. — S.  S.  Bush,  of  LouIsTtlle,  Ky„  is 
reported  Interested  in  the  construction  of  an  electric 
railway  between  Pascagonla  and  Moss  Point. 

Xi'irlon.  litin. — It  is  stated  that  tlie  Union  Electric 
Ry.  &  Construction  Co.,  of  Wichita,  has  petitioned 
Ihe  Harvey  Co.  Comrs.  for  a  right  of  way  for  an 
electric  railway  it  proposes  constructing  between 
McPherson   and   Arkansas   City. 

I.ouisiillc.  Ky. — The  directors  of  the  Louisville  Rv, 
<'o.  are  stated  to  have  decided  to  build  an  electric 
railroad  from  Louisville  to  Jeffersontown.  F.  M. 
Miller,    Ch.   Engr.,  Louisville. 

Oklahoma  City,  Okla.  Ter. — The  Oklalicmia  Traction 
Co.,  of  Oklahoma  City,  has  been  incorporated,  with 
a  capital  of  $2,01)0,000,  to  construct  and  operate  a 
railway  from  Guthrie  via  Oklahoma  tJlty  to  Ft, 
Reno,  a  distance  of  75  miles.  Incorporators:  John 
Sharlei  and  M.  L.  Spitlock,  of  Oklahoma  City;  U.  C. 
Ouss,  of  Guthrie,  and  others. 

Ilnthiir.  Okla.  Tir. — The  (iulhrie  Light  &  Traction  - 
Co.,   of  Guthrie,   has  been  incorporated,   with  a  cap- 
llnl    of  $500,000,    to  construct   an    electric   railway    In 
(Snthrie.      Incorporators:      ,Tohn    Shartel,      Oklahoma 
City:  F.  H.  Greer  and  W.  H.  Mertens,  of  Guthrie. 

Sanliiille.  7'- (III. — The  new  owners  of  the  Nashvi'le 
Ry.  lire  staled  to  have  drawn  up  plans  calling  for 
the  expeudllure  of  .$2„379,000  on  the  street  railway 
.ind  electrlc-llght  plant,  the  latter  being  also  owned 
by  the  same  men. 


KitrefUr.  Wmth. — CoJ.  Lnnctford  and  P.  R.  t'l«fl'- 
of  BltirUIe,  ate  stated  to  harp  petltlonod  the  Adams 
Co  Comts.  tor  a  franchise  for  the  constructlou  of 
an  electric  railway  and  the  transmisslou  of  electric 
power. 

t!aB  Franrimro.  f«J.— The  San  Kranclsci>.  Oakland 
A  San  Jo»e  Electric  Ry.  Co.  has  been  Incorporated, 
with  a  capital  of  *o,00ii.OOO.  to  oon.stnict  an  electric 
raUwar  from  San  Fmucisco  to  Oakland.  Uaywards. 
Saa  Joae.  Sania  Clara  and  Los  *iatos  a  total  dis- 
tance of  98  miles.  Directors:  F.  M.  Smith.  F.  C. 
Barens,   ■.    C.   Bearon.   and  others. 

samta  '>«.-  r.i/.-The  Shihtt  are  stated  to  have 
Ranted  Fred  W.  Swanton  a  franchise  to  construct 
an  electric  railway  from  Santa  C*ui  to  Capltola. 

rmtUio.  CoJ — It  is  stated  that  bids  will  be  received 
bT  tlie  Clt  of  Co.  Snperv.  Jan.  2  for  the  purchase 
of  as  electric  road  franchise  aions  certain  roads  In 
SaUnn.  Green  Valley.  Vacariile  and  Silvey vllle  Town 
sUpa.  J.  W.  Bartiell  has  petitioned  for  the  frau- 
rhlae. 

RAILROADS. 

Wimdtor  Loett,  Conn. — A  press  rei)ort  states  that 
the  New  Tork.  New  Haven  A  Hartford  R.  K.  Co.  has 
becun  preliminary  steps  for  extensive  Improveinents 
and  changes  in  Us  roadbed,  whereby  the  road  be- 
tween this  place  and  Sprlngtield  will  be  shortened 
alwut  Hi  mile  and  a  dangerous  curve  eliminated.  The 
plans  include  the  erection  of  a  steel  bridge  across 
Connecticut  River,  between  Windsor  Locks  and  En- 
Beld.  The  Impruvenients  will  probably  cost.  It  Is  said, 
about  $l.tH>0.«JoO.  C.  M.  Ingersoll.  Jr.,  Ch.  Engr.,  New 
BaTen. 

FhiUidtlphia,  Pa.— Local  press  reports  state  that 
|-.t>t>.tHl0.o«0  will  be  spent  by  the  Pennsylvania  R.  R. 
and  the  companies  which  are  parts  of  the  Pennsyl- 
vania system,  during  the  next  2  years.  In  improv  ng 
and  requlpping  the  trunk  lines  and  branches,  building 
new  tonneb.  etc.  TC.  H.  Brown,  Ch.  Engr.,  Philadel- 
phia. 

Wu^naburg,  Pa. — A  corps  of  engineers  of  the  B.  & 
O  R.  R.  Co.  are  about  to  commence  surveying  for  a 
line  to  be  constructed  from  Waynesburg  to  Uniontown. 
throngh  the  Conneilsvllle  coke  region.  J.  M. 
Uraham,  Ch.   Engr.,  Baltimore 

VTetl  Broirntiillf.  Pa. — A  charter  has  been  granted 
to  the  Pennsylvania.  Monongahela  &  Southern  K.  It. 
fo.  to  build  a  link  from  West  Brownsville,  on  the 
ntlsharg.  Virginia  &  I'harleston.  to  a  point  near  the 
month  or  Little  Whlteley  Creek.  Urecne  County  ;  total 
distance  about  22  miles.  Jas.  Neale  and  others  Inter- 
ested In  Brown  &  Co..  Iron  Mfgrs.,  of  I'ittsburg.  are 
reported  interested. 

Koneevtrtc,  W.  Vo. — It  is  stated  that  surveys  have 
been  made  for  a  railroad  to  run  from  Itonceverte  to 
Lewisbarg.  W.  Va.,  6  miles  distant.  Dabney  C.  T. 
iMTls.  Jr.,   I'res..    Irfwlsburg. 

JMekaioBd.  Ya. — The  Chesapeake  &  Western  R.  R. 
Co.  is  stated  to  have  received  permission  to  Increase 
Its  capital  from  $1,000,000  to  $2,700,000.  The  pro- 
moters intend  soon  to  build  eastwardly  to  deep  wa- 
ter on  Chesapeake  Bay.  K.  11.  Jackson,  Gen.  Supt. 
Ilarriaonbnrg,  Va. 

AthloMd,  Ky. — The  Kentucky  &  West  Virginia  R.  K. 
Co.  la  stated  to  have  completed  a  survey  from  Ashland 
np  Uie  Rockcastle  valley  to  Inez,  and  embracing  the 
Elkliom  coal  regions. 

6eii«o«,  Aia. — A  charter  has  been  granted  to  the 
Genera  R.  R.  Co..  with  a  capital  of  $100,000,  to  build 
and  operate  a  line  from  Geneva  to  Chancellor  to  con- 
nect with  the  Central  of  Georgia's  Chattahoochee  anil 
gulf  branch;  the  distance  is  11  miles.  Incorporators: 
W.  W.   Bamett,  J.  J.   Morris  and  others. 

Outhrir.  Okln.  Trr.  The  City  Council  is  stated  to 
haTe  granted  the  Denver.  Knid  &  Gulf  it.  It.  Co.  a 
ri^t  of  way   through   West  Guthrie. 

The  Central  Oklahoma  Inion  Dejmt  ,V  Terminal 
R.  R.  Co.  has  been  inc»rix>rate<l.  with  a  rapltal  of 
$5,000,000.  to  pre<t  union  depots  at  Giitlnic  and  okla 
homa  City,  and  construct  belt  lines  in  these  cities  and 
to  bnltd  l.'iO  mPes  of  railroad  in  Central  Oklahoma. 

AthOoirn,  Ark. — It  is  reportefl  that  the  Arkansas 
A  Choctaw  R.  R.  Co.  will  extend  its  line  from  Ash- 
down  to  Ijiwton.  Okla.  Ter.  F.  W.  Valllant,  Ch.  Kngr.. 
Rocky  <'omfort.  Ark. 

Little  l.'ock.  Ark. — The  Arkansas,  Red  River  &  Paris 
R.  K.  Co.  has  been  Incorporated,  with  a  capital  of 
$260,000.  to  construct  a  railroad  about  38  miles  In 
length.  Idrectors:  W.  A.  Carroll  Sena:  A.  I).  .Moon 
anoW.  S.  Pryor.  of  Kansas  f'ity.  Mo.,  and  others. 

Articles  of  Incorporation  have  been  flied  with  the 
See.  of  State  by  the  Arkansas,  Red  River  &  Paris  R.  R. 
Co..  with  a  capital  of  $266,000,  to  construct  a  railroad 
from  Morris  Ferry,  In  Little  River  County,  west- 
ward Into  Ind.  Ter.,  to  Harris  Ferry,  on  Red  River, 
a  distance  of  3S  miles.  Directors :  W.  A.  Carroll. 
Jlena.  Ark. ;  A.  D.  Moon  and  W.  H.  Pryor,  Kansas 
City,  Mo.,  and  others. 

A  Northwestern  U.  It. 
O.Oili) 
to  constmct  a  railroad  from  PIggott  to  the  Cache 
river  bottom,  a  distance  of  about  12  miles.  Directors  : 
F.  G.  Taylor.  Jonesboro :  J.  M.  .Myers.  R.  J.  Uoepplngcr 
and  others,  of  PIggott. 

BntUutd.  Ark.— The  England  Clear  Lake  R.  R.  Co. 
has  been  Incorporated,  with  a  capital  of  $30,000,  to 
constmct  a  railroad  from  a  point  in  Lonoko  Co.  to 
(^asters  Landing,  a  distance  of  atMUt  9  miles.  I^lrec 
lorn .     J     K    Hicks.  N.   B.   Beakley  and  others, 

Durham,  Cal. — The  Bntte  Co.  Snperv.,  at  Orovllle, 
are  stated  to  have  granted  the  Diamond  Hatch  Co.  a 
franchise  to  construct  a  railroad  from  Its  timber  bold- 
iBfs  on  Magalla  ridge  to  Durham. 

PUBLIC  BUILDINGS. 

BottOH,  Mat: — Bids  will  l>e  received  Nov.  28  by  the 
Tms.  of  the  Mass.  Hospital  for  Kplleptlcs,  at  the 
oAee  of  Kendall,  Taylor  A  Htevens,  ArchU.,  98  Fed- 
eral Be,  for  beating  and  plumbing  of  Nurses'  Home, 
DOW  being  erected  at  Mrmson,  for  the  above  Institu- 
tion, and  for  steam  piplne  and  connections  for  an 
electric  building  at  the  same  place.    Wm.  M.  Ballard, 


Pipg'ilt,   .Krk. — The    PIggott  k    Northwestern    II. 
Co.  has  been  Incorporated,   with  a  capital   of  $50. i 


THE    ENGINEERING    RECORD. 

Boaton.  .Uo«s.— Bids  will  be  received  Nov.  26  by  the 
Boston  Transit  Comn.  for  building  the  foundations 
for  the  columns,  erecting  the  columns  and  construct- 
ing iiart  of  roof  of  Old  State  House  station  of  East 
Boston  Tunnel.     Geo.   G.  Crocker,  Chmn. 

Acic  York.  .\.  V.— John  J.  Deery,  Betz  BIdg..  Phila 
delphla.  Pa.,  is  stated  to  have  been  selected  to  pre- 
pare plans  for  a  church  and  rectory  to  be  erected 
on  erth  St.  and  Amsterdam  Ave.  for  St.  Matthews 
R.   C.  Church,   to  cost  about  $120,000.  ,    ,  ,     . 

A  permit  has  been  issued  for  a  3-story  brick  hos- 
pital to  be  erected  on  Blackwells  Island  opposite 
Mth  St.,  to  cost  $30,000.  Architects,  \oik  &  Saw- 
yer,   156  5th    Ave.  ,      „^       .  „     ... 

Bids  will  be  received  Dec.  3  by  the  Bd.  of  Health 
for  furuishiuR  and  erecting  all  the  materials  neces 
sary  or  required  to  complete  the  alterations,  addi- 
tions and  repairs  to  the  stable  building,  and  for 
ereitlng  2  i)orte  cocheres.  a  solariiura  and  an  Inclosed 
lire  escape  to  pavilion  No.  1  at  the  Riverside  Hos- 
pital, North  Brother  Island,  Boro.  Bronx. 

«rooitl|/ii.  v.  l.— Bids  will  be  received  Dec.  3  by 
J  Edw.  Swnnstrom,  Boro.  Pres.,  for  furnishing  ma- 
terial and  erecting  3  underground  public  comfort 
stations,  at  the  junctions  of  Division  Aye.  and 
B'way,  Fulton  and  Joralemon  Sts.,  and  button  St. 
and    Fiatbush   .\ve. 

The  following  bids  were  oi)eued  Nov.  10  by  Win. 
C.  Uedfleld.  Coinr.  Pub.  Wks.  for  general  repairs 
and  alterations  to  interior  of  Borough  Hall:  Chns. 
Wllle,  $28,000:  W.  &  T.  Lamb,  $29,100;  Thos. 
Dwyer.  $:tl.7,TO:  Danl.  J.  Uyau,  723  3d  Ave.,  Brook- 
Ij-n,  $27,600. 

tti-rnarilxrWi.  Y.  .^  -The  Public  I.ibrniy  Tins,  aio 
stated  to  have  purchased  a  site  for  the  erection  of 
a  $20,000  library. 

illiahdiii.  /•«.— It  is  stated  that  the  Coiigregati.m 
of  the  Central  Presbyterian  Church  will  erect  ii 
$:fO,000  edlH<e. 

Baffalo,  N.  V.— Carl  Schmill,  97  E.  Utlca  St.,  is  re- 
ported to  have  prepared  plans  for  a  $100,000  church 
to  be  erected  on  Kent  and  Clark  Sts.  for  the  Parish 
of  Corpus  Christ!. 

Wa^lUiiyton,  D.  C. — The  congregation  o£  the  Foundry 
M.  E.  Church  are  stated  to  have  approved  the  plans 
of  Appleton  P.  Clark,  Jr.,  605  F  St.  n,  w.,  for  the 
new  edifice  to  be  erected  on  16th  and  Madison  Sts.,  to 
cost  $120,000. 

Scronfon,  Pa. — Bids  are  wanted  Dec.  19  for  the  erec- 
tion and  completion  of  a  group  of  buildings  for  the 
almshouse  to  be  erected  at  Hillside  Home,  near  Clark's 
Snmmlt,  Pa.,  as  advertised  in  The  Engineering  Record.  - 

Bimjlia  iiton,  A'.  Y. — isids  are  wanted  Dec.  2  for 
erecting  a  detention  hospital.  Including  heating  and 
plumbing.  A  W.  Reynolds,  Archt.  I.  C.  Hull,  City 
Clk. 

Atlanta.  Oa. — Geo.  Foster  Peabody  has  offered  to 
present  to  the  State  Univ.  a  new  fireproof  library, 
to  cost  not  less  than  $50,000,  providing  the  Legis- 
hiture  will  appropriate  to  the  University  for  main- 
tenance the  sum  of  $10,000  a  year  for  two  years;  also 
enough  money  to  construct  an  annex  to  the  old 
library. 

Clevclund.  O. — The  contract  for  furnishing  and  in- 
stalling a  steam-heating  system  in  the  engine  house 
of  the  Kirtland  St.  pumping  station  has  been  award- 
ed to  Chafer  &  Becker,  of  Cleveland,  at  $1,372. 

TiTifoa.  la. — M.  M.  Hall,  of  Cedar  Unpids,  is  stated 
to  have  secured  the  contract  for  erecting  the  Car- 
negie Library,   for  $12,000. 

CvnterriUf.  In. — The  cItizHns  of  .\ppanoose  County 
are  stated  to  have  voted  to  erect  a  $75,000  court 
house. 

llrviHiiu.  /«. — The  citizens  of  Crawford  County  arc 
stated  to  have  voted  to  erect  a  $75,000  court  house. 

.Miiniloirov.  Win. — A  resolution  is  stated  to  have 
been  Introduced  In  County  Council  providing  for  tlic 
erection  of  a  court  house  for  Manitowoc  County,  to 
cost   $100,000. 

<'hii-(Hj(t.  ///.--Local  iiress  reports  state  that  a  ne\\- 
iiosiiltal  to  be  called  "The  Shore  Inn"  will  bo  ericti'd 
on  Allrhlga-n  .\\o.  and  Eldredge  Court,  to  cost  about 
$400.0iKI.  Dr.  Franklin  H.  Martin  and  Dr.  Ben  rani 
W.   Sipply  arc  among  the  physicians  interested. 

Tiiilon.  In. — ,M.  II.  Hail,  of  Cedar  Itapirts,  Is  staled 
to  have  seciirtd  the  contract  for  erecting  the  Carnegie 
Library,  for  $11.92-». 

Lincoln,  III.  Co,  Clk.  X.  !•'.  Heidler  writes  that  on 
Nov.  4  It  voted  to  levy  taxes  amounting  to  $lo0,tHMi 
for  the  construction  of  a  court  house. 

KannOD  lily.  Mo. — The  I'nivinsity  Hospital  is  aboni 
(o  erect  a  $30  iioo  brick  hospital  at  lOii.".  Campbell  St. 

Oxford,  Mini*. — !:i(ls  are   wanted   Nov.    27   for  erect 
lug  a  dormitory  and  addition  to  the  Lyceum   Hldg.  of 
the  Univ.  of   .Nlississlppi.  on    the   Univ.   grounds,   near 
Oxford.     T.  C.   Link,  Archt,,   Jackson,      it.   I!,   Fulton. 
Chancellor. 

Brookhaven.  ,l/i*«,-  The  Snperv,  of  Lincoln  County 
are  stated  to  have  passed  an  order  authorizing  the 
issue  of  $20,000  bonds  to  build  a  new  jail, 

Lexington,  liu- — The  Upper  St,  Baptist  Church  is 
reported  to  be  preparing  to  erect  a  $23,000  edifice 
Rev,  W,  D,  Nolln.  Pastor, 

Beaumont,  Tex. — ^The  citizens  on  Nov,  11  are  stated 
to  have  voted  to  issue  bonds  to  the  amount  of  $75.00** 
for  school  and  $4tl,0t)0  for  a  city  hall,  city  prison  and 
lire  station, 

Yankton,  8.  D. — The  citizens  of  Yankton  County  are 
stated  to  have  voted  to  Issue  $40,000  bonds  for  a  court 
house. 

S'anfa  C'rui,  Cat.- — A  site  Is  stated  to  have  been  se- 
lected for  the  erection  of  a  $20,000  Carnegie  Library. 

f/0«  Angela,  Cal. — It  Is  stated  that  plans  are  about 
completed,  and  contracts  will  soon  be  let,  for  the  erec- 
ttoki  of  the  Santa  Pe  Hospital  on  Boyle  Heights,  to 
cost  about  $100,000. 
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Martinez,  Cal. — The  citizens  are  stated  to  have 
voted  to  issue  $70,000  bonds  to  complete  the  court 
house  and  $20,000  for  erecting  a  new  jail. 

BUSINESS    BUILDINGS. 

Boston,  Mass. — The  Beacon  Hill  Trust,  composed  of 
Chas.  U.  Evans  and  Leslie  C.  Wead,  Is  stated  to 
have  purchased  a  site  at  13  to  15  Beacon  St.,  and 
will  erect  on  same  a  10-story  otBce  building. 

UrattUhoro.  1  /.— Holden  &  Martin,  of  Brattleboro. 
are. the  builders  for  a  $30,000  factory  to  be  erected 
for  B.  Souto  &  Co.,  of  New  York,  N.  Y.  Architects, 
Barker  &  Nourse,  of  Worcester,  Mass. 

Boston,  MuHK. — I'lans  have  been  filed  for  a  brick 
building,  44  X  85,  to  be  used  as  a  Turkish  bath,  and 
erected  on  Carver  St.  at  a  cost  of  $30,CHX).  Owner, 
John  Ritchie;  Builder,  J.  A.  Vickery  &  Son;  Archi- 
tect,  Dwight  &  Chandler,  31  Beacon  St. 

New  Kensington,  Pa. — The  Lalor  Engineering  Co., 
1305  Arch  St.,  Philadelphia,  is  stated  to  liave  com 
Dieted  plans  and  specifications  and  will  take  sub- 
bids  until  Dee.  10  for  a  new  plant  to  be  constructed 
at  New  Kensington.  Pa.,  for  the  Westmoreland  Boil- 
er Co.  The  plant  will  include  a  foundry,  275x50  ft. ; 
machine  shop,  50x80  ft.;  cleaning  house,  50x:iO  ft.; 
boiler  and  engine  house,  ,38x76  ft.:  core  house.  175x 
50  ft.,  and  a  storehouse,  40x75  ft.  The  buildings 
will  be  1  story  high  except  the  storehouse;  this  will 
be  3  stories  high.  All  of  the  structures  will  be  of 
brick  and  steel;  estimated  cost  of  the  work,  $90,000. 

VHIshuij),  Pa. — John  Dimling  is  rei>orted  Interested 
in  the  erection  of  a  10-stoiy  hotel  on  Forbes  and 
llalket   Sts.,   to  cost   about  .$1,500,000, 

McKevs  Ilovks.  I'u. — A,  M,  I-'.ilkie  &  Co,  are  staled 
lo  have  secured  the  contract  for  erecting  a  4-story 
otiice    building,    50x100    ft.,    for    the    Pressed    Steel 

Cur  Co,,   10  cost  .5100,000. 

A'cw  York,  N.  I'.— Babb,  Cook  &  Willard,  W,  29th 
St,,  have  filed  plans  and  specifications  for  the  erec- 
tion at  73  Cannon  St,  of  a  4-story  and  basement  brick 
clubhouse,  to  cost  $55,000,  It  will  be  known  as  the 
lOdward  Clark  Club,  and  be  the  gift  of  Mrs.  Potter. 

Jci-neu  City.  ;V,  J. — The  Jarvis  Terminal  Cold  Stor- 
age Co.  will  erect  an  8-story  fireproof  building,  150x 
140  ft.,  on  Provost  and  12th  Sts,,  to  cost  about 
$150,000, 

.l;/r-»,v,  (>. — llolnib;:e  &  Lafferty,  of  Clarksburg, 
W,  Va,,  are  stated  10  have  been  selected  to  prei>are 
plans  for  a  business  block  to  be  erected  for  C,  H, 
Grosvcuor  and  E.  J,  Jones,   to  cost  $800,000, 

(  «««/(,««,  O, — The  N,  .M,  &  C.  Interurban  Uy.  Co. 
Is  stated  to  have  purchased  property  on  Dublin  Ave. 
and  Spring  St.  and  will  erect  on  same  car  barns, 
storage   tracks  and  a  freight  station. 

Siilliiiiii.  III.  —  It  is  stated  that  a  $25,000  home  for 
Masons'  widows  and  orphans  will  be  erected  near 
Sullivan.  P.  W.  Barclay,  of  Cairo,  111.,  Is  a  Trus. 
of  the  Home. 

Madison,  Wis. — The  Metropolitan  Hotel  Co.  is  re- 
ported formed  here,  to  erect  a  hotel  to  cost  about 
$;ilXi,(X)0.  W.  W.  Huppcler,  Prop,  of  the  Capital 
House,  is  reported  interested.  ^ 

Diihilh  Minn.  J.  J.  Waugenstein,  I'roviden<-i' 
Hldg.,  is  reported  to  be  preparing  plans  for  a  3-story 
building  at  7th  Ave.  E,  and  Superior  St,,  for  T, 
.N'usliaum:  cost,  $;iO,000, 

Cleveland,  0. — It  is  stated  that  the  Lake  Shore  R.  R. 
(F.  J.  Stout,  Gen.  Supt.,  Toledo),  the  Pennsylvania 
R.  B.  (W.  II.  Brown,  Ch.  Engr.,  Philadelphia,  Pa,), 
and  the  Big  i'\)ur  U.  K.  (G.  W,  Kittredge.  Ch,  Engr.. 
Cincinnati),  will  erect  a  union  depot  in  Cleveland  at 
a  cost  of  about  $2,000,000. 

Waukesha,  Wis. — It  is  stated  that  the  Waukesha 
.^Mlll<'able  Iron  Co.  is  planiUng  to  erect  an  otiicc 
lnnlding  on  White  Bock  .\ve. 

hdiisiis  (  it/i.  Mo. — The  Broadway  P.ldg.  Co,  is  abini 
lo  erect  at  016  to  624  B'way  a  brick  warehouse  to 
cost  $60,000, 

The  Methodist  Book  Concern  is  about  to  build  a 
brick  store  at  1121  and  1123  .McGoe  St,  Cost.  $15,0t>i). 
Architects,.  Shipard  \-  Farrar,  Bank  of  Commerce 
Hldg, 

'i'lie  Baker-Lockwood  Awning  Co,  is  reported  to 
be  preparing  to  erect  an  $80,000  building  on  :id  and 
Oak    Sts, 

Geo,  I„  Brown  &  Son,  221  Am.  Bank  Bldg.,  arc 
stated  to  have  secured  the  contract  for  a  6-story 
bnlldlng  to  be  erected  on  7th  St.  and  B'way,  to  cost 
.1180,000. 

;•'/,  ll'or(/i,  rcr. — The  Ft,  Worth  National  Bank  is 
slated  lo  have  purchased  a  sit"  at  Main  and  5th  Sts, 
for  the  erection  of  a  li-story  business  building, 

llciiiiiiiiint.  T<j-. — It  is  ie)»irled  that  the  Y,  M,  C.  .\, 
is  lo  erect  a  building,   at  a  cost  of  about  $50,0(K), 

Kansas  City,  Mo. — The  Chicago,  Milwaukee  &  St, 
Paul  It,  IS,  Co,  is  stated  to  have  decided  to  erect  a 
freight  house  on  Liberty.  14th  and  16th  Sts,  D,  J. 
Whittemore,  Ch.  Engr,.  Chicago,  III, 

SI.  LouIk.  Mo. — Local  press  reports  state  that  plans 
have  been  prepared  under  the  direction  of  Henry 
Weaver,  Mgr,  of  Planters  Hotel,  for  3  hotels  of  1,040 
rooms  each,  which  it  Is  proposed  to  erect  adjoining  the 
World's  Fair  grounds  on  the  north.  The  cost  of  the 
3  structures  will  be  over  $1,000,000,  A  company  is 
being  organized  to  build  the  hotels.  They  will  be  built 
of  tning  and  staff  and  will  be  only  temporary. 

The  Frisco  Bldg,  Co,  has  been  incorporated  with  a 
capital  of  $600,000,  to  erect  a  structure  for  the  gen- 
eral offices  of  the  Frisco  R,  R,  Architects,  Eames  A 
Young.  Chestnut  and  7th  Sts. 

Alexandria,  La. — The  Alexandria  Opera  House  Co,, 
Ltd.,  has  beeii  organized  here,  with  a  capital  of  $3t>,- 
OCiO,  to  erect  an  opera  house.  J.  W.  Alexander,  Pres,; 
W.  Oshee,   Secy. 

Hobart,  Okla.  Ter. — The  Oakland  Mfg.  Co.  Is  to  erect 
an  experimental  and  pattern  building.  20x40  ft.,  and 
a   warehouse,  50x100  ft.     A.  M.  Lumm,  Secy. 

Son  Pranciaco,  Cal. — Salfleld  &  Kidilberg.  339  Kear- 
ny St..  are  stated  to  have  prepared  plans  for  a  7- 
story  hotel  to  he  erected  on  van  Ness  Ave.  and  Bush 
St,  for  Mrs.  Sarah  Rodgcrs,  to  cost  about  $150,000. 
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Chevenne.  H'j/o. — The  Rocky  Mountain  Hell  Tele- 
phone Co.  proposes  to  bnild  an  exchange  to  cost 
about  118,000;  bids  not  yet  asked. 

Oakland,  Cat. —  It  is  reported  that  the  Italian-Amer- 
ican Bank  will  erect  a  7-8tory  building. 

New  York  City. 

Permita  for  the  following  buildings  have  been  it 
9ued:  c,  eignlflea  cost;  o,  owner:  a,  architect:  in, 
mason;  cr,  carpenter:  and  6.  builder. 

Jones  &  4th  Sts.  7-story  br  loft  &  store  bldg;  c, 
$40,000;  o,  Geo  II  Pigueron;  a,  W  G  Pigueron. 

53  Wooster  St,  7-story  br  storage  bldg;  e,  $30,000; 
o,  Thos  Monahan;  a  &  b,  John  A  Dooner. 

Ave  D  &  3rd  St,  6-story  br  tenemt  and  stores; 
c,   .^40,000;,   a,   Horenburger  &   Straub. 

126  W  34th  St,  6-story  br  and  stone  office  and  store 
bldg;  c,  $20,000;  0,  Chas  L  Tappin;  a.  Dodge  &  Mor- 
rison. 

4143  &  4143  3rd  Are,  2  5-story  br  tenemts  and 
stores;  c  total,  $55,000;  0,  Stephen  M  Anderson;  a, 
Rudolph  Moeller. 

Clinton  and  Broome  Sts,  5-story  br  club-house;  c, 
$110,000;  o.  Social  Halls  Assoc;  a,  Howeiis  &  Stokes. 

Fulton  and  Pearl  Sts,  3-story  br  and  stone  office 
and  store  bldg;  c,  $40,000;  o,  Chas  Lane;  a,  Harry  T 
Howell. 

368  and  370  Madison  St,  6-story  br  tenemt  and 
stores;  c,  $40,000;  o,  Lippman  &  Gold;  a,  Horen- 
burger &   Straut. 

66  and  68  E  3d  St,  6-story  br  tenemt  and  stores;  c, 
$35,000;  o,  Falk  &  Fine;  a,   Bernstein  &  Bernstein, 

Bway  and  Duane  St,  18-story  br  and  stone  office 
bldg;  c,  $1,000,000;  0,  The  Barclay  Realty  Co,  Inc; 
a,    Stockton   B  Colt;  b.   Marc  Eldlitz. 

4  E  177th  St.  5-story  br  tenemt  and  store;  c,  $i!0,- 
ono;  o.   Jacob   Flelgman;   a.   Nathan  Lauger. 

450  5th  Ave,  4-story  and  basemt  extension  to  4- 
story  and  basemt  br  and  stone  club-house:  c,  $25,000: 
o.  estate  Mary  C.  Clark;  a,  John  B.   Smook. 

Brooklyn. 
West  &  Java  Sts,  5-story  br  shop  aud  lofts;  c,  $:W,- 
000;  o,  G  Mulligan;  a,  W  L  Irving. 


DWELLINGS, 

Pittsburg,  Pa. — E.  M.  Butz  &  Co.,  Park  Bldg.,  are 
reported  to  have  prepared  plans  for  a  3-story  apart- 
ment house  to  be  erected  in  St.  Clair  St.,  East  End. 
for  John  C.  Conley,  at  a  cost  of  $30,000. 

Buffalo,  N.  y. — Plans  have  been  approved  for  a  4- 

story  brick  apartiueut-house  to  be  erected  at  274  Sum- 
mer St.  and  Ashland  Ave.  for  Flora  I.  Thrale,  to 
cost  about  $50,000. 

Washington,  D.  C. — Jas.  G.  Hill,  Corcoran  Bldg.,  is 
stated  to  have  prepared  plans  for  a  6-story  fireproof 
apartment  house  to  be  erected  on  Ontario,  Poplar  and 
Summit  Sts.,  for  the  Ontario  Apartment  House  Co. 

Ihi/iij,!}.  III. — .\  permit  has  been  granted  to  Jas.  B. 
Waller  fur  the  erection  of  a  3-story  brick  apartment 
building,  at  1293  Sheridan  Road,  to  cost  $47,000. 

Kansas  City,  Mo. — A  $30,000  brick  apartment  house 
Is  about  to  be  erected  for  Webster  Davis  at  1120  to 
1124  Paseo  St. 

Ijouisville,  Ky. — A.  E.  Ferguson  has  taken  out  a 
permit  for  a  $73,000  residence.  Dodd  &  Cobb,  Equit- 
able Bldg.,  are  the  architects. 

New  Yobk  City. 

Permits  for  the  following  buildings  have  been  is- 
sued: c,  signifies  cost;  o,  owner;  a,  architect;  m, 
mason;  cr,  carpenter;  and  b,  builder. 

52nd  St  &  Madison  Ave.  3-story  br  and  stone 
dwell;  c,  $30,000;  o,  Thos  S  Yonng,  Jr;  a,  Robertson 
&  I'otter  :  b.  Harvey  Murdock. 

117th  St  &  5th  Ave,  6-story  br  flat;  c,  $35,000;  o, 
Chas  Adams:  a,  Lorenz  F  J  Weiher. 

f>S5  .3th  Ave.  1  and  2  story  and  basement  exten- 
sion to  4-story  and  basement  br  dwell;  c,  $30,000:  o, 
Chas  W  Harkness;  a,  Chas  Volz;  b.  Wells  Bros.  Co. 

118th  St  and  Manhattan  Ave,  2  6-story  br  aud 
stone  flats;  c  total,  $140,(W0;  o,  Silverman  &  Liebes- 
kinri;   a,    Geo  F  Pclham. 

Ft  Washlngion  Ave  and  lOoth  St,  History  frame 
dwell;  <■.  $32,0(X);  o,  C  K  G  Billings;  a,  Guy  Lowell. 

1.35th  St  and  St  Anns  Ave,  2  5-story  br  tenemts; 
<■  total,  $73,»i0;  o,  Wahlig  &  Sonslu;  a,  Moore  & 
I>andsiedel. 

131st  St  and  5th  Ave;  6-6tory  br  tenemt;  c,  $73,- 
000;  o,  C   M   &  M  M  Silverman:  a,  Neville  &  Bagge. 

SCHOOLS. 

Boston,  Mass. — The  School  House  Comrs.  have  under 
consideration  the  following  bids  for  the  erection  and 
completion  of  a  grammar  school  on  Norman  St.,  at 
the  West  End;  J.  W.  Bruty,  $273,400;  S.  Brennan  & 
Co..  $295,486 :  C.  H.  Belledeau  &  Co.,  $289,975  :  Con- 
ners  Bros..  $293,000:  11.  P.  Cummings  &  Co.,  $291,000: 
C.  II.  Dodge,  $290,897:  A.  Fales  &  Sons.  $266,800: 
.lolm  J.  FIvnn.  $298,380:  Morrill  &  Whiton  Const. 
Co.,  $289,670.95  ;  Henry  McGahey,  $286,000  :  Mack  & 
.Moore,  $267,900  :  Mead,  Weston  &  Co.,  $314,250  ;  Nor- 
cross  Bros.,  $305,875 ;  Whidden  &  Co.,  $297,810 ; 
Wheaton  Bldg.  &  Lumber  Co.,  $269,000;  Goodwin  & 
Wester,  $263,949.    Bidders  all  of  Boston. 

Bids  will  be  received  Deo.  1  by  the  Schoolhouse 
('omrs.  for  erecting  a  primary  school,  in  Martin  Dist., 
Huntington  Ave.  and  Kenwood  Road,  exclusive  of 
heating,  plumbing  and  electrical  work,  requiring  a 
bond  of  $25,000.  Wheelwright  &  Haven,  Archts.;  R. 
('Upson   Stnrgls,   ChmH. 

Greenfield,  Mass. — Gardner  &  Grabm,  of  Springfield, 
are  the  architects  for  proposed  alterations  to  High 
School,  to  cost  $25,000. 


Brooklyn,  N.  Y. — The  following  bids  were  opened 
Nov.  17  by  C.  B.  J.  Snyder.  Supt.  of  School  Bldgs.,  Dept. 
of  lOduc.  New  York  City,  for  the  general  construction 
of  addition  to  and  alterations  In  School  123,  Boro.  of 
Brooklyn :  o,  to  complete  Sept.  1.  1903 ;  b,  to  com- 
plete Jan.  1.  1904:  Myron  C.  Bush,  o,  $136,945;  b. 
.^149.943.  John  Auer  &  Sons,  a,  $149,000  (awarded)  ; 
I).  $142,575.  Geo.  Hlldebrand.  6,  $131,880.  John  H. 
Goetschius.  a.  $150,000 ;  b,  $150,000.  Peter  Cleary. 
h.  $150,000.  Tolmie  &  Kerr.  6,  $146,756.  Wm.  P.  Me 
Garrv.  6.  $146,371.  Chas.  H.  Peckworth,  b,  $144,445 
Wm.  &  Thos    Lamb,  6,  $148,000. 

Richmond.  L.  I.,  N.  I'. — Bids  will  be  received  Dec.  1 
by  C.  B.  J.  Snyder.  Supt  of  School  Bldgs.,  New  York. 
N.  Y..  for  alterations  and  additions  to  the  ventilating 
and  heating  apparatus  for  school  No.  16,  Madison 
.^ve..  .New  Brighton,  Boro.  Richmond. 

Pittshunj.  Pa. — The  Congregation  of  the  Holy  Fam- 
ily It.  C.  Church  (Rev.  A.  Smelox.  Pastor)  is  reported 
to  be  making  arrangements  to  erect  a  school,  at  a 
cost  of  $33,000, 

Yonkers,  N.  Y. — A.  B.  Barr  &  Co..  67  Dock  St.,  are 
stated  to  have  secured  the  contract  for  the  heating 
and  lighting  apparatus  for  the  High  School  addition, 
.'or  $4,967. 

Marion,  Ind. — The  High  School  is  reported  to  have 
been  destroyed  by  Are  Nov.  16. 

Racine,  Wis. — The  Finance  Com.  of  Council  Is  stated 
to  have  decided  to  Issue  $80,000  bonds  for  enlarging 
and  improving  the  schools. 

Militaifki't .  Wis. — The  Bd.  of  .-Aldermen  is  renorted 
to  have  decided  to  erect  a  $75,000  school  In  the  Ist 
Ward,  and  has  recommended  the  Issue  of  $150,000 
bonds  for  a  high  school  on  the  north  side. 

Forest,  O. — City  Clk.  Harry  E.  Moore  writes  that 
at  the  recent  election  it  waS  voted  to  issue  $20,000 
bonds  for  the  construction  of  a  school. 

7'wo  Hirers.  Wis.-  'She  citizens  ^a^  stated  to  have 
voted  to  issue  $33,000  bonds  for  the  erection  of  a 
new  school. 

i:utlanil.  III. -It  is  stated  that  plans  have  been 
prepared  for  a  $20,000  school. 

fjf:rin(i1on,  Ky. — The  citizens  at-e  reported  to  have 
voted  to  issue  $75,000  bonds  for  the  erection  of  3 
schools. 

Puulu,  Kail. — it  is  stated  that  the  I'rsullne  Sisters 
will  erect  a  $35,000  academy  here. 

torkton.  Col. — The  Bd.  of  Educ.  has  rejected  all 
liids  for  the  High  School  as  being  too  high,  and  con- 
template changing  plans  to  bring  cost  inside  of 
$100,000;   lowest  bid   was  $120,000. 

Cni-lpli,  Ont.  Soliultz  Bros.  Co..  Brantford.  are 
stated  to  have  secured  contract  for  erecting  the 
Macdonald  Institute  at  the  Agricultural  College, 
Guelph.  This  is  one  of  the  two  buildings  which 
are  being  erected  from  a  gift  of  $125,000  by  Sir 
Wm.   JIacdonald,  of  Montreal,   Que. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

New  York,  N.  Y. — The  only  bid  received  Nov.  21  for 
the  removal  of  snow  and  ice  in  Manhattan  Boro.  was 
that  of  Wm.  Bradley,  534  W,  4Sth  St.,  at  30  cts. 
per  cu.  yd. 

Urnding.  Ph.—  Geo.  W.  Beard  &  Co.  have  received 
the  contract  for  the  erection  of  a  plant  for  the  Bead- 
ing Sanitary  Reduction  Co..  to  be  located  on  the 
farm  of  Chas.  Fischer,  In  Cumru,  near  the  County 
Home.  Mr.  Fischer  was  given  the  garbage  contract 
recently  b.v  the  city  for  5  years,  and  it  will  be  han- 
dled by  this   Co. 

,v/.  I'auL  Minn. — The  Com.  on  Streets  has  approved 
a   resolution  to  expend  $40,000  for  street  sprinkling. 

Smitluskif.  O. — .\ccordlng  to  local  press  renorts  Wm. 
F.  Seltz.  Jr..  Is  at  the  head  of  a  local  Co.  which 
proposes  to  erect  a  garbage  disposal  plant  in  this 
city,  at  a  cost  of  .$30,000  to  $40,000.  The  Co.  will 
be  a  branch  of  the  Waste  Utilization  Co.  of  New 
Jerse.v. 

Kitiisns  fill/.  .1/0. — Local  press  rei)orts  state  that 
liid.s  will  be  opened  Dec.  19  b.v  the  Special  Garbage 
Com.  of  Both  Houses  of  the  Council  for  collecting 
and  disposing  of  the  cit.v's  garbage.  Dr.  Langsdale. 
City    Physician. 

Sfnttlo.  Wash. ~-Thp  Bd.  of  Health  recommends  (lie 
loastruction  of  a  crematory  for  the  disposal  of  city 
gjirbage.  and  the  proposition  to  issue  bonds  for  same 
may   be  voted  upon  at  the  next  special  election. 


GOVERNMENT  WORK. 

Battiniorv.  Md.  -Bids  are  wanted  at  the  II.  S.  Engl 
neer  Office  until  Dec.  17  for  dredging  In  Curtis  Bay, 
Md.,   as  advertised  In   The  Engineering  Record. 

Bulfalu.  A.  V. — The  following  bids  were  opened 
Nov.  17  at  the  Treasury  Dept.,  Washington,  D.  C,  for 
the  constiuctlon  of  a  shed  over  driveway  at  mailing 
entrance  of  the  IJ.  S.  Post  Oflice.  Buffalo :  Master  & 
Summers.  Buffalo,  $15,.")00 ;  J.  R.  Churchyard.  But 
falo,  $11,284;  A.  B.  Stannard,  New  York,  N.  V.. 
$11,467. 

Xrir  York.  N.  Y.— I,t.  Col.  C.  W.  Ravuioud.  Corps 
of  Engrs.,  tJ.  S.  A.,  writes  that  the  lowest  bids  re- 
ceived Nov.  13  for  dredging  were  as  follows:  The 
International  Contracting  Co.,  New  York,  N.  Y., 
23'/2C.  cu.  yd.  for  Keyport  Harbor  and  Matawan 
Creek,  and  33c.  cu.  yd.  for  South  River;  E.  R.  Sew- 
ard, New  York,  N.  Y.,  .30c.  cu.  yd.  for  Rarltan  River; 
Kirk.  Driscoll  &  Co.,  Syracuse,  N.  Y.,  .35c.  cu.  yd. 
for  South  River;  35c.  cu.  yd.  for  Elizabeth  River, 
and  30c.  cu.  yd.  for  Shoal  Harbor  and  Compton 
<'re<>k;  John  &  Joseph  McSpirIt,  Jersey  City,  N.  J., 
:'3c.  cu.   yd.   for  South   River. 

Bids  were  also  received  Nov.  10  by  Lt.-Col.  C.  W. 
Raymond  for  dredging,  the  bid  recommended  for 
award  in  each  case  being  as  follows:  Lemon  Creek, 
N.  Y..  Duncan  J.  Currle,  Perth  Amboy,  N.  J.,  at 
19c.  per  cu.  yd.  prism  measurement;  Woodbrldge 
Creek,  N.  J.,  Newburgh  Dredging  Co.,  Newburgn, 
N.  Y.,  at  20c.  per  cu.  yd.  scow  measurement;  Rarl- 
tan Bay,  N.  J.,  R.  G.  Packard  Co.,  New  York,  N.  Y., 
at   16c.   per  cu.   yd.   scow  measurement. 

The  following  bids  were  opened  Nov.  15  at  the 
Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washing- 
ton, D.  C,  for  removing  from  90,000  to  140,000  cu. 
yds.  of  material  from  waters  of  Navy  Yard,  New 
York;  prices  are  per  yd.  scow  measurement:  R.  G. 
Packard  Co.,  New  York,  33V&C.;  International  Const. 
Co.,  New  York,  54c.;  Morris  &  Cumlngs,  New  York, 
57c. 

M^iluUngton,  Del. — Bids  are  wanted  Dec.  15  for  con- 
struction of  jetty  at  mouth  of  Mispllllon  River.  Col. 
Jared   A.   Smith,  Corps  Engrs.,  U,   S.  A. 

Savannah,  Go. — Bids  are  wanted  Dec.  22  at  the  U. 
S.  Engr.  Office  for  building  training  dikes  In  Savan- 
nah River,  near  Augusta,  Ga.,  as  advertised  in  The 
Engineering   Record. 

Milwaukee,  Wis. — Bids  are  wanted  at  the  U.  S.  Engi- 
neer Office  until  Dec.  18  for  constructing  concrete  su- 
perstructure on  breakwater  and  on  North  Harbor  Pier. 
at  Milwaukee  Harbor,  Wis.,  as  advertised  In  The  Engl 
neering  Record. 

Chicago,  III. — The  Secy,  of  the  Treasury  has 
awarded  to  John  Pelrce,  of  New  York,  the  contract  for 
the  interior  finish  of  Chicago  Post  Office,  at  his  bid  of 
$997,300,  reserving  the  right  to  improve  the  finish  if 
additional  money  Is  appropriated  by  Congress  for  that 
purpose. 

^t.  Louis.  Mo. — The  contract  for  erecting  and  com- 
nleting  the  U.  S.  Government  Bldg..  at  the  Louisiana 
Purchase  Exposition,  Is  stated  to  have  been  awarded 
to    W.    O.    &    C.    G.    Burton,    of    Richmond,    Va..    for 

$268,980. 

Chilocco.  Okla.  Ter.^-BIds  are  wanted  Dec.  11  for 
furnl.shing  material  and  erecting  a  stone  dormitory 
and  an  addition  to  a  dormitory.  Including  steam 
heat,  electric  light  and  plumbing,  at  the  Chilocco 
school.  Address  A.  C.  'Tonner.  Acting  Comr.  of 
Indian   Affairs,   Washington,    D.   C. 

Laredo,  Tex. — A  correspondent  writes  that  the 
'rreaKur.v  Dept.  has  purchased  a  site  at  $11,000  for 
the   TI.    S.   Custom  House.      Appropriation,   $1.30.000, 

Memphis,  Tenn. — Local  press  reports  state  that  con- 
tracts will  be  let  In  April,  by  the  Treasurv  Dept., 
Washington,  D.  C.  for  building  the  .f2.30.(K)0  addi- 
tion to  the  Federal  Bldg.   In  Memphis. 

Iionr.  Tniii.  —  Bids  are  wanted  Dec.  13  for  con- 
structing roadway  to  National  Cemetery.  C.  D.  V. 
Hunt,   Q.    M. 

Mobile.  .!(«, — Bids  are  wanted  Dec.  17  for  furnish- 
ing material  for  repairing  and  extending  depot 
wiuirf  at  Egniont  Key  Light  Station,  Pla.  Lleut.- 
Col.  A.  N.  Damrell.  U.  S.  A.,  Light-House  Engr., 
Mobile, 

Ft.  Meade,  S.  D. — The  contracts  for  constructing 
lirick  barracks  at  Ft.  Meade,  Is  reported  to  have 
been  awarded  to  Burns  &  Schummer,  of  Sturgls. 
S.  D.,  tor  .$48,614:  and  the  contract  for  electric  wir- 
ing to  S.  O.  Oliver,  of  Sturgls.  for  $950.  New  bids 
will  bo  asked  for  the  plumbing  and  heating  appar- 
atus. 


San  Franfisco.  f'al. — The  following  bids  were  opened  Oct.  16  by  Lieut,  R.  P,  Johnston.  Corps  of  Engrs., 
t'.  S.  A.,  tor  building  portions  of  dam,  known  as  Barrier  No.  1,  on  Yuba  River,  about  14  miles  above 
Marysville,  Cal.  ; 

Random  stone. 


Itavenswood,    L.    I.    City,   N.    Y. — Bids   will    be   re- 
■ived   Dec,    1    by   C.    B.   J.    Snyder,    Supt.    of   School 
Bldgs.,  New  York,  N.  Y'.,  for  erecting  school  No.  83  on 


Vernon  Ave.,   Boro.   Queens, 

Philadelphia,  Pa.- — Bids  will  be  received  Nov.  23  by 
the  Com.  on  Property  for  erecting  2  schools,  1  at 
Morris  and  Moyamensing  Ave.  and  the  other  at  63d 
St.  and  Elmwood  Ave.  A.  F.  Hammond,  Secy.  Bd. 
of  Ednc. 


a2       SS         "         ^^     ""2     S-"  §-f  ^       '^S      "^S        - 

Bidders  and  Addresses.                 of^     g'|^      "^l.      "■§     "-g  .   gS^  "S'S  ^«       "1      "»         d» 

o^-a   ?^a     Kig      ".^    "..St:  i2S£  "^-fi  q«      og,     r-o        ^S 

L-                   3h                       ^                 CI              r-                X  CI  ^                  r-*                ,-                     I- 

Cts. 

Dundon   Bdg.   &  Const.  Co..  San  Fran.    17%    $3.10  $40.00  $0.47  $0.45  $1.90  $1.50  $0.40  $0.20  $1.15    $1.00 

E,  B.  &  A.  L.  Stone  Co..  Oakland 25          2.50     32.00     1.25     1.00     2.00  1.50  .75       .35     3.00      3.00 

City  St.  Improv.  Co.,  San  Francisco..   21%     3.69     30.00       .93       .80     2.37  1.97  .22       .25       .60      1.00 

Clark  &   Henery,    Stockton 28         1.90     40.00       ,65        .65     2.00  2.00  .35       .35     1.25      1.25 

Hyde  Const.  Co.,   San  Francisco 33          2.00     40.00       .75       .40     2.00  1.80  .40       .50       .90      1.50 

Cotton  Bros.  &  Co..  Oakland 32          2.00     34.00       .80       .50     1.80  1.60  .30       .50     1.00      1.50 

Ram    Montgomery.  Woodland 28          1.80     36,00       .70       .58     2.60  2.60  .60     1.10     1.50      1.50 

Atlan..  Gulf  &  Pac.  Co..  San  Francisco.  23           .85     33.00       .50       .30     3.00  2.50  .30       .20       .60      1.00 

Totals :  Dundon  Bridge  &  Const.  Co..  San  Francisco.  $30.220 :  E.  B.  &  A.  L.  Stone  Co..  Oakland, 
$.39.28fi :  CItv  Street  Improv.  Co..  San  Francisco,  $35,273  :  Clark  &  Henry,  Stockton,  $33,767  ;  Hyde  Const. 
Co..  San  Francisco,  $35.981 ;  Cotton  Bros.  &  Co..  Oakland.  $34,509;  Sam  Montgomery,  Woodland,  $38,016; 
Atlantic,  Gulf  &  Pacific  Co.,  San  B^anclsco,  $27,940   (contract  awarded). 
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MISCELLANEOUS. 


s,Tmemsr.  S.  1 .— BIOs  are  wanted  Nov.  M  '«'  JpO. 
WO)  Onondasm  Creek  iBproTement  bonds.  E.  J.  Mack, 
f'ompt. 

\cm>  York.  X.  V  —  Bids  will  be  received  Nov  26  by 
Thoa.  W.  Hvnes,  Comr.  of  Correction,  for  ftirulsUlng 
aad  delivering  Iron,  steamfiulngs,  electrical  supplies, 

AUmmtte  Cit».  >'.  J.— The  Council  has  appropriated 

-~*  for  boardwalk  pnrposes. 

inmrny  V  V — The  Flood  Com.  of  the  Chamber  of 
OaiBmeree  has  made  the  following  recommendations 
to  the  State  Water  Storage  Comn..  for  preventing 
Sooda:  the  establishment  of  a  system  of  storage  res- 
errolre  on  tribntaries  of  the  Hudson,  and  the  Im 
provameot  of  the  Hudson  River  channel  so  as  to 
{■rerent  the  possible  formation  of  Ice  gorges. 

Bugmlo  V.  V. — Ux-al  papers  quote  Comr.  of  I»h1>. 
Wka..  OoL  Ward,  as  having  stated  that  the  cost  of 
ImDraTiBc  Boffalo  River,  Including  the  deepening  of 
Hw.  aeSulrement  of  lands  neces.sary  for  Improve- 
maat  and  the  placing  of  flood-gates  on  sewers,  will 
COM  abont  $1,600,000.  and  contract  will  probably  soon 
be  let. 

aUnt  r»U».  X.  r.— Repairs  to  the  Glens  Falls  feed- 
er aad  Ckamplain  canal  at  Glens  Falls,  Ft.  Edward 
and  Moaeo  Kill,  to  coat  abont  $30,000,  have  been  au- 
IherlaMl  by  the  Supt.  of  Pub.  Wks.,  Albany. 

BmUtmon.  Mrf  — The  contract  for  the  new   P'*'''  to 
be  erected  at  Cnrtls  Bay  by  the  B.  *  O-   R;^K-  has 
been    awarded    to   A.    B.    jiorrison     of    Wllinlngton 
Del.,    for  »«0.000.    to   be   completed    In    10   months, 
lencth  to  be  over  800  ft.  .  ,.    . 

flie  B.  *  O.  R.  R.  has  applied  for  a  penult  to 
erect  a  corrugated  Iron  shed,  794  ft  long  and  138 
ft  wide,  on  Ita  proposed  Import  and  Immigrant  pier 
,it   Locust   Point,   to  cost  $180,000. 

'  moutta  Oo.— The  City  Conncll  has  voted  to  borrow 
not"  exceeding  »100  000  to  construct  a  levee  on  the 
rlw  bS^  from  l.'.th  to  0th  Sts.,  capable  of  keeping 
ant  tke  water  of  Savannah  River  of  a  3«^ft.  rise. 

Colmmlmt.  O.— Bids  will  be  received  Dec.  9  by  the 
State  Bd-  of  Pub.  Wks.  for  constructing  concrete 
wall*,  on  stone  masonry,  along  water  lines  of  canal 
between  Liberty  St.  and  Qneen  City  Ave.,  and  between 
14th  Md  Llth  St.     Chaa.  E.  Perkins,  Ch.  Engr.,  Pub. 

>\Tl8. 

Ckicaoc  III. — Bids  will  be  received  Jan.  14  by  A. 
It  Porter,  CTk.  of  Sanitary  Dlst.,  for  dredging  the 
main  and  the  south  branch  of  Chicago  River,  and 
■i««M»>  that  portion  of  river  front  contiguous  to  the 
uotOnm  dredged,  together  with  other  work  relating 
thereto.     Thoa.   A.   Smyth,   Pres. 

Don  Dieoo.  Cal. — Samuel  Parsons,  Jr.,  of  New  York 
Cltr.  la  stated  to  have  been  engaged  by  the  city  to 
prepare  plans   for  beautifying     1,400     acres  of   city 

'*    ■        NEW    INDUSTRIAL    PLANTS, 

Heiirv  L.  Norton,  Springfield,  Mass.,  engineer  and 
•  ontrarior  for  steel  bridges,  buildings,  girders  etc., 
U  bulMlBg  a  40xl00-ft.  shop,  together  with  black- 
■milh  shop  and  sheds.  The  capacity  wlU  be  about 
ini)  tons  p<-r  month. 

Fhullat.T  *  Copeland,  San  Angelo,  Tex.,  are  cx- 
.-avaiing  the  cellar  for  a  2-8tory,  50xl00-ft.  concrete 
Imildlng.  the  ground  floor  to  be  used  for  blacksmltn- 
iBg  and  woo«lwi>rking  machinery  and  the  upper  story 
for  btiggy  and  carriage  salesroom,  etc.  A  machine 
shop  and  foundry   may  be  Installed  later. 

The  Hoi-kensmlth  Wheel  &  Mine  Car  Co^  Irwin. 
I-a  .  has  contracted  for  the  steelwork  for  a  228x60-tt. 
foandry  and  machine  shop:  178x50-ft.  blacksmith  anil 
wagon  shops;  2-Btory,  12ox.W-ft.  pattern  shop  and  an 
No2s-ft.  power  house.  The  power  plant  will  have 
a  capacity  of  abont  150  H.-P. 

The  Susquehanna  Silk  Mills,  which  have  a  large 
weaving  mill  In  Sunbury,  Pa.,  will  erect  next  spring 
In  the  same  place  a  piece  dyeing  and  finishing  estab- 
lishment. It  will  be  a  one-story  structure  about  :iOO 
ft  soiure,  and  Is  to  be  eqolpped  with  the  best  ami 
nuHtt  modem  machinery.  The  New  York  office  Is  at 
««  Ureene  St. 

The  Richmond,  lud..  Handle  Co.  Is  building  a  40x 
w>-ft  factory.  A  70-H.-P.  Iwiler  and  60-H.-P.  engine 
will  be  Installed.  J.  A.  Greenstreet,  New  Castle, 
lud..  Secy. 

Tbos.   J.    LllUrd,    Elkln, 
hosiery  mill  machinery. 


N.    C,  desires   prices  on 


The  Eagle  Shoe  Co.,  Newport  News,  Va.,  capital 
S100,OOU,  proposes  to  build  a  factory.  V.  Jl.  l^eni- 
iac  Prcs. 

The  Gladiator  Consolidated  Gold  Mines  &  Milling 
Co..  Iowa  Loan  t  Trust  Bldg.,  Pes  Moines,  la.,  will 
erect  a  mill  and  reduction  works  having  a  daily  ca- 
pacity of  200  tons  oo  the  Gladiator  group  and  a  lUO- 
ton  plant  oo  the  Red  Cloud  Gronp. 

The  Deshler,  Neb.,  Broom  Co.  will  erect  a  2-8tory. 
MxaoO-ft.  factory  and  Install  a  power  plant  of  4*) 
to  SO  U.-i'. 

BUSINESS  NOTES. 

The  Richardson  Scale  Co.,  21  Park  Row,  New 
York,  annoon<:es  that  it  Is  prepared  to  manufacturi' 
and  sell  Ricbardson  automatic  scales  In  the  United 
Slates.  These  scales  have  been  manufactured  In 
Great  Britain  for  a  number  of  years,  and  are  adapted 
for  weighing  coal,  cement,  sugar  and  similar  ma- 
terUls. 

The  Salisbury  Steel  &  Iron  Co..  Utlca,  N.  Y.,  has 
been  incorporated  with  a  capital  of  11,000.000.  The 
directors  are:  Geo.  M.  Bard,  Wilmington.  Del.;  Har- 
vey L.  Aiklu«.  Wm.  W.  Hearne.  Philadelphia;  Wm. 
Kerby.  New  York;  Henry  N.  Clark,  Boston;  Victor 
Little  Fans,  and  Wm.  H.  Swltzer,  Utlca. 


THE    ENQINEBRING    RECORD. 

The  Kennedy  Valve  Mfg.  Co..  New  York,  lins  coni 
i.Kiod  an  order  for  the  Boston  Navy  Yard  for  ii 
large  lot  of  valves  and  over  UK)  of  Its  underwriters 
approvt-d  weather-proof  adjustable  Indicator  posts 
for  automatic  sprinkler  sysleniss. 

The  Natlon.il  Drill  &  Mfg.  Co.,  150  l.n  Siille  St., 
Chicago,  hii.-i  been  Inoorporali'il  with  a  capital  of 
$500,OIH>,  and  is  installing  machinery  in  its  plant  at 
Barbertou,  (>.  Itoad  machluery  will  be  Inclnded  In 
its  manufactures.  E.  It.  Stettinius.  of  the  Stirling 
Boiler  Co.,  is  president;  .Vrlhiir  Cameron,  toriner 
sales  manager  for  the  Austin  Mfg.  Co.,  is  vice-pres- 
ident and  general  manager,  anil  <>.  C.  ISarlier.  of 
the  Diamond  Match  Co..  is  among  its  Huancinl 
backers. 

The  New  York  Contlnenlal  Jewell  Filtration  Co., 
New  York,  reports  receiving  an  order  for  a  large 
gravity  filter  plant  for  the  .Northern  llosipilal  for 
the  Insane  at  Winnebago,  Wis.,  and  from  ilie  (  lil- 
eago  &  Eastern  Illinois  Uy.  for  plant  for  purifying 
water  for  boiler  use  at  its  Kininundy,   111.,  station. 

The  Park  Mfg.  Co.,  Chicago,  has  been  incorporat- 
ed, with  a  capital  of  JioU.aw.  for  manufacturing  In 
iron  and  steel.  The  lncori)orators  are:  George  .\.  and 
Frank   H.   Lyman   and  George  D.    Bardon. 

The  Indiana  .\sphalt  Co.,  Chicago,  has  been  Incor- 
porated, with  a  capital  of  .i;:^tKi.OOO,  to  niaiintactnre 
asphalt.  The  incorporators  are:  Alexander  C.  War- 
ren,  It.  W.   liarnes  and  Arthur  Gritfln. 

The  Allis-Chalmers  Co.,  Chicago,  reports  the  fol- 
lowing among  Its  sales  of  Iteynolds-Coriiss  engines 
duiing  Octoijer,  lUirj:  Indiana  Kolling  Mill  Co..  New- 
castle, Ind.,  a  2tix4S  and  a  2Sx4S-in.:  Scott  &  Nan 
.'\rsdale  Lumber  I'o..  McCloud,  Cal.,  a  2(ix4S-in.; 
Downie-Wright  Mfg.  Co.,  York.  Neb.,  a  12x3ti-in.; 
Kirby  Lumber  Co.,  Houston.  Tex.,  a  22x48-in.;  (ole- 
aii  Implement  Co..  Peoria,  111.,  an  18x42-lu.;  WyckolT, 
Searoans  «:  Henediot,  Iliou,  N.  Y.,,a  14  and  28x:!0- 
lu.;  Chicago  Kdlson  Co.,  :i2  and  (!4x60-ln.;  Lansing, 
Mich.,  Wagon  Wks.,  16x.S6-ln.:  A,  C.  White,  Saginaw, 
Mich.,  22x42-in.:  H.  K.  Johnstone,  16x3C-in.;  J.  L. 
Lindsay,  Klchmond,  Va.,  14x36-iii.;  International  Pa- 
per Co.,  New  York,  two  22x42-in.;  National  Tube  Co., 
Pittsburg,  six  22  and  42x42-in.  and  a  44  and  tS4x()0- 
In.  vertical  blowing  engine;  Scott  &  Van  .\rsdale 
Lumber  Co..  St.  Cloud.  Minn.,  18x42  and  22x42-in. : 
Mlnot,  N.  U.,  .Milling  Co..  12x3«-iii.:  Brogon  Cotton 
Mills,  Anderson,  S.  C,  30  and  64x60-in. ;  Des  Moines, 
la..  Brick  &  Tile  Co.,  lSx42-in.;  Milwaukee,  Wis., 
Worsted  Mills.  20x42-ln.;  F.  E.  Kreatz,  St.  Cloud, 
Minn.,  lSx3G-ln.:  Metropolitan  Paving  Brick  Co.. 
Canton,  <).,  22x.52-ln.;  Bootcn  &  Lyne,  Orange,  Va.. 
12i30-ln.:  Huston  &  Co.,  Chicago,  18x42-in.  engine 
and  a  Oxlli-ft.  boiler;  Colnnibus.  O.,  Milling  Co.,  14x 
36-ln.;  National  Biscuit  Co.,  Chicago.  20x3»i-lu.;  Car- 
negie Steel  Co.,  Pittsburg,  48  and  78x60-in.  combined 
horizontal  and  vertical;  D.  E.  Converse  Mfg.  Co., 
Gleudale.  S.  C,  a  14x36-in. ;  New  Jersey  &  Hudson 
River  Ky.  &  Ferry  Co.,  28  and  56x48-in.  Al.so  an 
8,000,000  gal.  pumping  engine  to  the  city  of  Mil- 
waukee; Penna.  U.  U.  <;o.,  two  384-H.-P.  Sederholni 
boilers;  Theresa  Gold  Mining  Co.,  16x30-in.  single 
drum  hoist ;  Compania  Minera  de  I'enolcs,  Mex..  a 
HIedler  air  compressor,  with  14xl8-in.  steam  cylin- 
der and  IOVj  and  18xl8-ln,  air  cylinder. 
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I  lec.  2. 
1  lee.  2. 
Dec.  8. 
1  lec.  8. 
Dec.  11. 
l!ec.  11. 
Dec.  22. 


Nov.  20. 
Dec.  1. 
Dec.  2. 
Dec.  2, 
Dec.    4. 

Dec.  0. 
I  >ec  20. 
Jan.  15. 
JIar.    4. 


Nov.  2.->. 

.Nov.  25. 

Nov.  26. 
Nov.  20. 

Nov.  20. 

Nov.  26. 
Nov.  28. 
Nov.  20. 
Nov.  29. 
Nov.  29. 
Nov.  29. 
Nov.  29. 

Nov.  30. 
Dec.  1. 
Dec.  1. 
Dee.  1. 
Dec.  2. 
Dec.    2. 


Dec. 
Dec. 


Dec. 
Dec. 


The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  fol- 
lowing among  re<>ent  orders:  Penna.  K.  It.  Co.,  450- 
II. -I'  euaiue  for  th»*  .Wunnta  shops  and  25U-H.-P. 
at  the  Meadow*,  N.  J.,  shop;  2&0-H.-P.  engine  for 
the  American  Sugar  Ketiidng  Co.,  Jersey  City,  N.  J.; 
an  cofloe  Utr  the  BUhop  &  Babcock  Co.,  Cleveland; 
enctncs  tor  the  Western  Packing  Co.,  Denver,  Col., 
direct  connected  (o  two  100-Kw.  Crocker-Wheeler 
gen  em  ton. 


PROPOSALS  OPEN. 

Bids  St-e  Eng, 

Close.  WATER  WOHKS.  Record. 

Nov.  25.   Findiay.    O Nov.  15 

Nov.  28.  Newport.    R.    1 Oct.  25 

Dec,    1.  South  St.  Paul,  Minn Nov.  lo 

Dec.    1.  Ottumwa,  la Nov.  15 

Dec.    1.  West  Milton,  O Nov.    8 

Dec.    1.  East   Dundee.    Ill Nov.    8 

Adv.,  Eng.   Record,  Nov.  8. 

Dec.    1.  Pumps,   Seguin.  Tex July  26 

Dec.     4.   Meridian.    Miss Nov.  22 

l>ec.    4.  Boston.    Mass , Nov.  15 

Adv.,  Eng.  Record,  Nov.  15. 
Dec.  20.  Pumping  engines,  Louisville,  Ky Oct.  25 

Adv.    Eng.  Record,  Oct.  25  to  Nov.  22. 

Dec.  29.  Glilett.  Wis Nov.  15 

Jan.    1.  Sacramento,    Cal Nov.  22 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Nov.  25.  Chicago,    111 Nov.  22 

Nov.  25.  Paulding,    O Nov.    8 

Nov.  26.  Saratoga  Springs,  N.   Y Nov.  22 

.\ov.  26.  Brooklyn,   N.  Y Nov,  15 

Nov.  26.  Cincinnati,   O Nov.    1 

.Nov.  27.   Buffalo.  N.    Y Nov.  22 

.Nov.  27.  Indianapolis,    Ind Nov,  22 

Nov.  28.  Draln^e  Canal,  Osceola.  Ark Nov.  22 

Adv.,  Eng.  Record,  Nov.  22. 

Nov.  28.  Buffalo,  N.   Y Nov.  22 

.Nov.  28.  Waukegan,   III Nov.  22 

Dec.     2.  Masslllon,   O Nov.  22 

Dec.    2.  Des   Moines,   la Nov.  15 

Dec.    2.  South  Orange,  N.  J Nov.  15 

Adv..  Eng.  Record,  Nov.  15,  22. 

Dec.    5.  Walnut,    111 Nov.  22 

Dec.    7.  Dixon,    III Nov.    8 

Dec.  10.  St.    Petersburg,  Fla Nov.  22 

Dec.  12.  Cincinnati,  O Nov.  22 

Dec.  15.  Montevideo,    Uruguay    Sept.  13 

Dec.  20.  Pumping  Station,  Washington,  D.  C. Nov.  16 

Adv.,    lOng.    Record,   Nov,   15. 

BRIDGES. 

Nov.  25.  Washington,   Pa Nov.  22 

Nov.  25.  CumberTand,  Md Nov.  22 

Nov.  26.  Saginaw,  Mich Nov,    8 

Not,  28.  Wapakoneta,    O Nov.    8 

Dec.    1.  Minneapolis,  Minn Nov.  22 

Dec.    1,  Blgtimber,    Mont.    Sept.  27 

Dec.    1.  Chehalis,  Wash Nov.  15 

Dec.    1.  Boston.    Mass Nov.  15 

Dec,    2.  UnlonvlUe,    Wis Nov,  22 

Dec.    3.  Piers    Osceola,    Mo Nov.  22 

Dec,    9.  Franklin,  Pa Nov,  15 

Dec.  17.  Chicago,   111 Nov.    1 

Joneaboro,  Tenn Nov.  10 

PAVING  AND  ROADMAKING, 

Not.  26.  Boston,    Mass Nov.  22 

Not.  26.  Hartford.    Conn Nov.  22 

Adv.,  Eng.  Record,  Nov.  22. 

Not.26.  Hoboken,   N.   J Not,    8 

Not.  27.  Keokuk,   la Nov.    8 

Dec.    1.  Toledo,    O Nov.    8 

Dec.    1,  Delphi,  Ind.   Oct.  25 


Dec.  6. 
Dec.  6. 
Dec.    6. 

"Dec.    6. 
Dec.    6. 

Dec.    8. 

Dec.    8. 

Dec.  10. 

Dec.  11. 
Dec.  12. 

D«c.  12. 

Dec.  13. 
Dec.  15. 
Dec.  15. 

Dec.  16. 

Dec.  16. 

Dec,  17. 

Dec.  17. 
Dec.  18. 

Dec.  19. 

Dec.  20. 
Dee.  22. 


Nov.  25. 
.Nov.  25. 
Nov.  2."i. 
Nov.  25. 
Nov.  25. 
Nov.  20. 
Nov.  26. 
Nov.  27 
Nov.  27. 
Nov.  28. 
Nov.  28. 
Dec.  1 
Dec 
Dec 


1. 

1. 

Dec.     1. 


Dec. 
Dec.  1. 
Dec.  2. 
Dec.  2. 
Dec.  3. 
Dec.  3. 
Dec.  3. 
Dec.  2. 
Dec.  8. 
Dec.  '.). 
Dec.  10. 
Dec.  15. 
Dec.  15. 
Dec.  19. 

Dec.  20. 
Dec.  30. 
Jan.  15. 


Nov.  20, 
Dec.  1 . 
Dec.  1 . 
Dec.  1. 
Dec.  9. 
Dec.  15. 
Dec.  19. 
Jan.  2. 
Jan.  14. 
Mar.   4 


New  York,  .\.  Y Nov.  22 

Des   Moines.    !a Nov.  15 

Baltimore,    Md Not.  22 

Toledo,  O Nov.  15 

Green   Bay.   Wis .. . Not.  22 

Guthrie,    Okla.    Ter Nov,    1 

Portsmouth,  Va Oct.  lb 

Adv.,    Eng.  Record,  Oct.  18,  25. 
-Pratt  City,  Ala Not.    8 

I'OWEB,  GAS  AND  ELECTRICITY. 

Qnlncy,    111 Not.  22 

-St.    Charle-s.    Mich Not.  22 

St.    I'aul,     .Minn Nov.  22 

North    Amherst,    O Nov.  15 

i-'t.   Monroe,   Va -Nov.    8 

Adv.,   Kng.    Record,  Nov.  8. 

Hot    Springs.    Ark Not.  16 

Philadelphia,  Pa .Not.  22 

Rome.    Ga Oct.  11 

Franchise.    Manila,    P.    I Not,  15 

GOVERNMENT  WORK. 

Ft.    Riley,    Kan Not.    1 

Adv..   Eng.    Record,   Nov.  1   to  22. 

Ei.  wiring  Pub.  Bldg.,  Boise.  Idaho... Oct.   25 

Adv.,  Eng.  Record,  Oct.   25.  Nov.  1. 

(San  Diego  Harbor) Los  Angeles.  Cal. Nov.    8 

Storehouse  (Ft.  Greble),  Newport.  R.I.Nov,    1 

.\dv.,  Eng.  Record,  Nov.  1  to  22. 

Dredging,  Washington,  D.  C Nov.    1 

-Vdv.,  Eng.  Record,  Nov.  1  to  22. 

Newport,  R.  I Oct.   25 

Dover,    N.    J Nov.    8 

Ft.    Iluachuca.    Ariz Not.    8 

Storehouse.    Norfolk.    Va Not.    8 

Dredging,    Philadelphia.     Pa Not.    8 

Machine    shop.    Boston,   Mass Nov.    -S 

ntg.  &  Veht.  Pub.   Bldg.,  Boise.   Ida.  .Oct.  25 
Adv.,  Eng.  Record.  Oct.   25,  Nov.  1. 

Plattsburg  Barracks,  N.  Y' Nov.    8 

Bldg.,  Ft.  Myer,  Va Not,  15 

Ft.    Lincoln,   N.   D Nov.    8 

Ft.   D.  A.  Russell,    Wyo Nov.    8 

San    Francisco,    Cal Nov.  lo 

Dredging,  Boston,  Mass Not,    1 

Adv..  Eng.   Record.  Nov.  1.  8. 

Kiowa  Agency,   Okla.  Ter Not.  15 

(Rappahannock  River,  Va.)  Wash., D.C.Nov.    8 
Adv.,  Eng.  Record,  Nov.  8  to  22. 

Emporia,  Kan Nov,    1 

Adv..  Eng.  Record.  Nov.  1,  8. 

Ft.    Monroe,    Va Nov.    8 

Adv..   Eng.  Record,  Nov.  8,  22. 

Dredging.    Philadelphia,    Pa Nov.  15 

Ft.  Rosecrans,  Cal Nov.  15 

(Breton    Bay,    Md.)  Washington.  D.  C. Not.    8 
Adv..  Eng.  Record,  Nov.  8  to  22. 

Smithery,   Boston,   Mass Nov.    8 

Dredging,  Galveston.  Tex Oct.  11 

Adv.,  Eng.  Record,  Oct.  11  to  Nov.  22. 

Newport,    R.    I Nov.    8 

Adv.,  Eng.  Record,  Nov.  8  to  22. 

New  York,  N.  Y Nov.    8 

.\dv.,  Eng.  Record,  Nov.  8  to  22. 

Jetty  work,  Galveston.  Tex Oct.  11 

Adv.,  Eng.  Record,  Oct.  11  to  Nov.  15. 

Chiiocco.    Okla.    Ter Nov.  22 

Detroit.    Mich Nov.  15 

Adv..  Eng.  Record,  Nov.  15,  22. 

Wheeling,   W.   Va Nov.  15 

Adv.,  Eng.  Record,  Nov.  15.  22. 

Dover.    Tenn Nov.  22 

Wilmington.    Del Nov.  22 

Cement.  Dulnth.  .Minn Not.  15 

Adv..  Eng.  Record.  Nov.  15.  22. 

Snagboat  and  barge.  Montgomery,  .\Ia.NoT.  15 

Adv..  Eng.  Record.  Nov.  15,  22. 

Towboat,  dredge,  etc.,  Montgomery, Ala. Nov.  15 

Adv..   Eng.  Record.  Nov.  15.  22. 

Baltimore,    Md Nov,  22 

.\dv..  Eng.   Record,  Nov.  22. 

Mobile,    Ala Nov.  22 

.Milwaukee.    Wis Nov.  22 

Adv..  Eng.  Record,  Nov.  22. 

Steam    tenders,    Nashville,    Tenn Nov,  22 

Adv..  Eng.   Record,  Nov.  22. 

Charleston,    S.    C Not.  15 

Savannah,   (la Nov.  22 

.\dv.,  Eng.  Record,  Nov,  22. 

BUILDINGS, 

Schools,   Philadelphia.    Pa Nov.  22 

Pub.   Bldg..   Htg..   etc.,  Brooklyn,  N.  Y. Nov.  15 

School.   Brookline.   Mass Nov,  15 

Pub.  Bldg,,  Milwaukee,  Wis Nov.  15 

Jail,   etc,   Marion.    Ind Nov.    8 

Pub.    Bldgs.,    Boston.    Mass Nov.  22 

School,   New   Prague,   Minn Oct,  2,-> 

,   Dormitory.    Oxford.    Miss Nov.  22 

Cottages.    Chicago,    111 Not.    1 

Htg.    Ilospltal.    Boston.   Mass Not.  22 

School,    Marion  Township,  O Nov.  15 

School.  Ravenswood.  L,  I.   City,  N.  Y. .  Nov.  22 

School,    Richmond,   L.   I.,   N.   Y Nov.  22 

School,   Boston.   Mass Nov.  22 

Library.  Stevens  Point.  Wis Nov.  15 

Jail.   Lake  Village.   Ark Nov.  15 

Library  plans.  Albert  Lea.  Minn Oct.  25 

Hospital.  Binghamton,  N,  Y Nov,  22 

Htg.   I'ub.   Bldg..  Bellaire,  O Nov.  15 

Pub.  Comft.  Stations,  Brooklyn.  N,  Y, Nov.  22 

Hospital.   New  York,  N.  Y" Nov,  22 

Court  house,  St.  Franclsville,  La Nov.  15 

Capitol  work.  St.  Paul.  Minn Aug.  16 

Municipal  bldg.  plans,  Wash'gt'n.  D.  C.Aug.  30 

Church,   Birmingham.   Ala .Nov.  15 

Bus.  Bldg..  New  Kensington,  Pa Nov.  22 

School,    Cincinnati,    O Nov.  15 

Htg.  Capitol.  Columbia,  S,  C Oct.    4 

Almshouse,   Scranton.,   Pa Nov.  22 

Adv..  Eng.  Record,  Nov.  22. 

Armory   Plans.  Brooklyn.  N.  Y Nov.    8 

Mason  temple  plans.  Washington,  D.C.Oct.  11 
Library  plans.   Binghamton,  N.  Y Not.  15 

-Bricks.   Middletown,  Del Not.  15 

MISCELLANEOUS. 

Supplies.  New  Y'ork,  N,  Y" Nov.  22 

Garb,    disposal,    Atlanta,    Ga Oct.    4 

Elect.  Ry.  Franchise,  Oakland,  Cal... Nov.  15 
Elect.  Ry.   Franchise.  Berkeley,  Cal. .  .  Nov.  15 

Concrete    Walls,    Columbus.    O Nov.  22 

Excav.  &  Const.  R.  R.,  San  Franlcsco.Nov.  15 

Garb.    Disp.,   Kansas  City.  Mo Nov.  22 

El.   R.  R.  Franchise,   Vallejo,  Cal Nov.  22 

Dredging.   Chicago,    III Not.  22 

St.  Ry.  franchise,   Manila,  P.  I Not.  15 
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Another  Proposed  Isthmian  Canal  Route. 


The  Isthmiau  Canal  Commission,  in  its  re- 
port made  in  1901,  recommended  the  adoption 
of  the  Panama  route  for  a  ship  canal  across  the 
Isthmtis.  Congress  at  its  last  session  author- 
ized the  President  of  the  United  States  to  cause 
to  be  constructed  on  the  Panama  loute  a  ship 
canal  of  the  dimensions  and  according  to  the 
plans  recommended  by  the  Isthmian  Canal  Com- 
mission, provided  that  the  New  Panama  Canal 
Company  could  convey  a  satisfactory  title  to 
all  its  rights  and.  privileges  on  the  Isthmus,  and 
provided  the  requisite  concessions  could  be  se- 
cured on  satisfactory  terms  by  treaty  between 
the  governments  of  the  United  States  and  of 
the  Republic  of  Colombia.  Should  the  Presi- 
dent fail  to  fulfil  either  of  the  stipulated  con- 
ditions, he  was  then  authorized  to  enter  into 
negotiations  with  the  Nicaraguan  government 
for  the  purpose  of  securing  the  necessary  rights 
and  concessions  to  construct  the  ship  canal  on 
the  Nicaragua  route.  Inasmuch  as  treaty  ne- 
gotiations have  not  yet  been  satisfactorily  con- 
cluded with  the  Colombian  government,  it  is 
perhaps  too  soon  to  reject  all  consideration 
of  matters  pertaining  to  the  Nicaraguan  route. 
At  the  same  time,  any  data  offered  in  connec- 
tion with  such  a  consideration  should  be  most 
carefully  scrutinized. 

In  1888-1889  Mr.  J.  Francis  LeBaron,  M.  Am. 
See.  C.  E..  was  engaged  in  engineering  examin- 
ations on  the  Maritime  Canal  Company's  pro- 
ject, and  the  experience  and  information  gained 
at  that  time  have  prompted  him  to  present  a 
paper  before  the  American  Society  of  Civil  En- 
gineers on  "An  Alternative  Line  for  the  Nicar- 
agua Canal;  and  a  Proposed  New  Method  of 
Dam  Construction,"  which  appeared  in  the 
"Proceedings"  of  that  society  foe  October,  1902. 
Mr.  LeBaron  adopts  for  his  purpose  practically 
the  Ochoa  dam  and  San  Carlos  embankment 
line,  but  with  some  different  features  of  con- 
struction of  the  dam  of  the  Menocal  project. 
He  proposes,  however,  a  radically  different  canal 
line  from  the  dam  to  the  sea,  lying  on  the 
southerly  or  easterly  side  of  the  San  Juan  River, 
with  Its  terminus  at  the  mouth  ot  the  Colorado 
River,  30  miles  easterly  from  Greytown.  He 
recognizes  the  great  volume  of  sand  movement 
at  Greytown  with  the  resulting  dlflJcultjes  and 


costs  of  harbor  maintenance.  At  the  mouth  of 
the  Colorado  (Which  is  the  main  outlet  of  the 
San  Juan  River),  the  coast  line  appears  to  be 
practically  stable,  and  the  real  purpose  of  the 
proposed  alternative  line  is  to  reach  that  point 
and  adopt  it  for  harbor  purposes,  claiming  much 
reduction  in  cost  of  canal  between  the  San 
Carlos  dam  and  the  sea,  as  well  as  a  far  more 
desirable  harbor  location. 

A  careful  reading  of  the  paper  does  not  dis- 
close information  secured  by  an  actual  survey 
of  the  proposed  alternative  line,  nor  by  borings 
made  along  it.  Some  reconnaissances  and  sur- 
face observations  had  been  made  over  portions 
of  the  location,  but  those  are  all.  In  view  of 
the  great  extent  of  the  survey  and  boring  work 
done  by  the  numerous  parties  of  the  Nicaragua 
and  Isthmian  Canal  Commissions  on  both  their 
trial  and  final  lines,  it  would  seem  that  corre- 
spondingly thorough  data  would  be  required  to 
determine  the  merits  of  any  alternative  loca- 
tion. The  author  of  the  paper  states  at  one 
point  that  information  which  one  would  natural- 
ly suppose  to  be  an  important  part  of  the  neces- 
sary knowledge  was  obtained  "from  the  high 
pilot  house  of  a  steamer  on  the  San  Juan  River.  ' 
When  it  is  remembered  that  the  information 
gained  in  that  way  bears  upon  the  depth  of 
cutting  required  for  the  canal  and  the  char- 
acter of  the  material  to  be  excavated,  it  can 
readily  be  realized  that  conclusions  based  upon 
such  data  should  be  drawn  cautiously  or  rather, 
not  at  all. 

The  conditions  at  Greytown  are  certainly 
most  unencouraging  for  a  harbor  and  the 
search  for  some  other  harbor  site  is  a  necessity 
in  the  complete  consideration  of  the  Nicaragua 
route;  but  the  alternative  line  proposed  appears 
to  involve  very  serious  difiSculties  of  its  own. 
The  Isthmian  Canal  Commission  pointed  out  a 
grave  obstacle  to  any  location  on  the  right 
bank,  or  southerly  side,  of  the  San  Juan  River, 
viz.:  the  crossings  of  the  San  Carlos  and  Sera- 
piqui  rivers.  The  author  avoids  the  former  by 
utilizing  the  old  Ochoa  dam  site  and  dangerously 
underestimates  the  difficulties  of  the  latter.  He 
names  eleven  crossings  of  streams  made  by  the 
Isthmian  Canal  Commission's  lines  on  the  left, 
or  northerly,  bank  of  the  San  Juan  River  and 
compares  with  them  seven  crossings,  including 
the  San  Carlos  and  Serapiqui  rivers,  on  the 
right,  or  southerly  side,  thus  showing  four  less 
on  the  latter.  He  fails,  however,  to  observe  that 
the  total  volume  of  discharge  ot  the  eleven 
streams  is  so  much  smaller  than  that  of  the 
Serapiqui  alone  as  to  be  practically  insignificant 
in  comparison  with  it.  According  to  the  report 
of  the  Isthmian  Canal  Commission,  the  flood 
discharge  of  the  Serapiqui  is  considerably 
larger  than  26,000  cubic  feet  per  second. 
Coupling  the  difficulty  of  such  a  crossing  by  a 
ship  canal  with  the  fact  that  essentially  all 
exact  data  on  which  estimates  and  comparisons 
of  features  must  be  based  are  lacking,  it  is  ap- 
parent that  the  proposed  alternative  has  not 
yet  reached  a  stage  of  very  clear  definition  as 
to  its  value.  Nothing  short  of  a  complete  sur- 
vey of  an  entire  line  with  borings  to  establish 
positively  the  character  of  the  materials  to  be 
dealt  with  will  determine  whether  a  portion  of 
the  proposed  canal  route  is  worthy  of  serious 
consideration.  Anything  leas  than  that  is  too 
uncertain  and  too  speculative  to  be  considered 
in  comparison  with  the  more  reliable  data  ob- 
tained on  other  locations. 

Another  grave  objection,  indeed  fata!  objec- 
tion, to  the  proposed  alternative  line  is  the 
stone-flll  dam  at  Ochoa.  Such  a  structure  has 
been  sufficiently  discussed  in  other  engineering 
publications  to  make  it  inadvisable  to  prolong 
that  discussion  here.  Whether  that  type  of  dam 
properly  designed  may  not  legitimately  be 
adopted  for  some  locations  Is  doubtless  an  open 


question,  but  it  certainly  is  not  a  suitable  type 
of  structure  for  the  San  Juan  River  at  Ochoa, 
nor  is  Ochoa  the  proper  location  for  a  dam  hav- 
ing for  its  purpose  the  extension  of  the  lake 
level  along  the  river.  It  would  be  exceedingly 
injudicious  to  attempt  at  all  to  hold  the  flood 
waters  of  the  San  Carlos  with  all  the  sediment 
carried  by  them;  they  should  have  free  passage 
down  the  San  Juan.  The  virtue  of  the  chain 
netting  proposed  is  questionable,  even  if  it 
would  not  quickly  rust  away  In  the  waters  of  a 
tropical  river.  It  still  appears  not  unlikely 
that  the  Investigations  of  the  Isthmian  Cscnul 
Commission  have  settled  all  the  main  features  of 
the  Nicaragua  route  so  completely  as  to  leave 
little  need  for  consideration  of  other  than  sec- 
ondary or   detail  studies. 


New   York   Rapid   Transit   Railroad. 


Residents  in  New  York  and  the  strangers  in 
their  midst  as  well  have  had  no  need  to  be  told 
during  the  last  year  that  the  Rapid  Transit 
Railroad  would  soon  be  an  accomplished  fact. 
A  long  period  of  legal  controversy  has  been 
succeeded  by  a  short  period  of  construction  on 
a  scale  which  has  been  attempted  within  the 
limits  of  no  other  city.  In  a  hazy  way  the 
history  of  the  work  and  the  plans  for  the  road 
have  been  known  to  the  public,  yet  it  is  a  note 
worthy  fact  that  the  Board  of  Rapid  Transit 
Railroad  Commissioners  never  made  a  compre- 
hensive report  until  this  year,  although  the 
commission  has  existed  continuously  in  one 
form  or  another  for  eleven  years.  The  Board 
is  not  required  to  make  periodical  reports  and 
the  long  delay  in  the  publication  of  any  such 
documents  is  ascribed  officially  to  the  lack  of 
tangible  and  physical  results  in  which  the  pub- 
lic would  be  interested.  This  absence  of  any 
legal  requirement  making  it  necessary  to  print 
records  of  its  work,  and  the  advantage  of  this 
fact  which  the  Board  took,  may  explain  the 
former  feeling  of  many  taxpayers  that  the  Com- 
missioners were  altogether  too  independent  and 
secretive.  The  citizens  acquainted  with  large 
affairs  recognized,  however,  the  shrewdness  and 
public  spirit  of  the  members  of  the  Board,  and 
appreciated  the  necessity  of  silence  in  negotia- 
tions affecting  closely  some  of  the  strongest 
corporations  In  the  city.  These  years  of  investi- 
gation, legislation  and  conference  with  existing 
railway  corporations  were  really  the  crucial  pe- 
riod of  the  undertaking,  and  the  completeness 
with  which  the  Commissioners'  acts  have  at 
last  been  published  shows  their  desire  to  take 
the  public  into  their  confidence  fully  as  soon 
as  the  conditions  warrant.  The  record  is  one 
of  patience,  tact  and  shrewdness  which  merits 
a  conspicuous  place  In  the  city's  annals. 

While  the  Board  had  full  power  to  adopt  what- 
ever type  of  road  It  judged  would  afford  the 
greatest  advantage,  nevertheless  the  public  had 
to  be  convinced  of  the  desirability  of  under- 
ground traction  because  It  would  sooner  or  later 
have  to  vote  to  accept  or  reject  the  entire  pro- 
ject. How  well  that  missionary  work  was  done 
Is  shown  by  the  fact  that  the'  plans  were  ap- 
proved by  a  vote  of  132,647  to  42,916.  It  was 
also  necessary  to  secure  from  the  Legislature 
privileges  of  an  entirely  novel  sort.  "The  great 
object  aimed  at."  Mr.  Abram  S.  Hewitt  has  said, 
'was  to  secure  the  early  completion  of  the 
work,  Its  continued  ownership  by  the  city,  and 
its  reversion  at  the  end  of  fifty  years  to  the 
city,  tree  and  clear  of  all  Incumbrances  ot 
every  kind  and  nature  whatever."  To  this  end 
the  city's  credit  had  to  be  extended  in  a  novel 
manner,  already  described  In  The  Engineering 
Record,  and  the  permission  to  make  this  use  of 
municipal  funds,  granted  by  the  Legislature  In 
1894,  is  the  keynote  to  the  great  work  now 
taking  place  on  Manhattan  Island.    Without  It 
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all  the  skill  of  the  engineer  and  the  diligence 
of  the  contractor  would  be  of  no  avail. 

The  engineering  problems  involved  in  the 
construction  of  the  road  have  been  described  in 
numerous  articles  in  this  journal.  The  general 
design  was  adopted  after  a  careful  investigation 
of  all  systems  of  urban  railways  In  the  United 
States  and  abroad.  The  question  of  routes  was 
settled  in  no  small  degree  by  the  courts  in  the 
course  of  protracted  litigation  over  other  mat- 
ters. Plans  had  to  be  made  for  extensive  modi- 
fications of  the  water  and  sewerage  systems  of 
the  city,  the  change  of  electric  conduits  and 
gas  pipes,  and  the  maintenance  of  conduit  elec- 
tric railways  with  heavy  traffic.  Under  the  most 
favorable  conditions  the  engineering  work 
would  be  extremely  complicated,  but  in  New 
York  records  of  underground  construction  are 
scanty  and  confusing.  It  is  impossible  to  fore- 
tell with  certainty  what  obstacles  may  be  en- 
countered in  excavating  a  large  trench  in  any 
of  the  leading  streets  of  the  city.  Consequent- 
ly the  celerity  with  which  construction  has 
progressed  and  the  absence  of  friction  between 
the  engineering  department  and  the  contractor 
raake  it  Interesting  to  notice  their  respective 
organizations.  This  is  particularly  true  when 
the  unsatisfactory  experience  on  the  Chicago 
Drainage  Canal  is  considered. 

The  staff  of  Mr.  William  Barclay  Parsons, 
chief  engineer  of  the  Board,  is  headed  by  a 
depnty  chief  engineer,  Mr.  George  S.  Rice.  For 
convenience  in  superintending  the  construction, 
the  work  was  separated  into  five  divisions, 
each  under  a  division  engineer.  There  is  also 
a  general  Inspector  of  designs  in  charge  of  the 
preparation  of  all  detail  designs  and  a  general 
inspector  of  materials.  Each  division  and  also 
the  Bureau  of  Inspection  has  had  an  office  sep- 
arate from  that  at  headquarters,  with  an'  ap- 
propriate force  of  assistant  engineers  and  in- 
spectors. Of  the  118  engineers  on  the  force 
100  were  graduates  of  technical  schools,  Colum- 
bia having  27  representatives,  much  the  largest 
number  contributed  by  any  one  institution. 
Even  among  the  75  rodmen  and  axemen,  44  out 
of  75  were  graduates. 

The  contractor's  methods  are  of  special  in- 
terest because  this  undertaking  is  the  largest 
municipal  contract  awarded  to  a  single  person, 
and  its  progress  has  been  notably  rapid  when 
the  difficulties  of  the  work  are  considered.  The 
executive  staff  embraces  a  chief  engineer,  gen- 
eral manager,  electrical  director,  mechanical  en- 
gineer and  car  designer,  all  eminent  specialists. 
The  railway  was  divided  into  fifteen  sections, 
their  points  of  beginning  and  ending  being  fixed 
by  local  conditions  requiring  variations  in  the 
construction ;  and  the  reconstruction  of  the  most 
important  sewers  which  had  to  be  changed  as  a 
result  of  the  railway  was  also  sublet  indepen- 
dently of  the  sections  to  which  they  were  re- 
lated. Some  idea  of  the  magnitude  of  the  under- 
taking may  be  gathered  from  the  following 
table  of  some  of  the  estimated  quantities.  In 
connection  with  these  quantities  it  is  interest- 
ing to  note  that  although  the  contractor  was 
given  the  option  of  making  the  working  draw- 
ings himself,  subject  to  the  approval  of  the 
Board,  or  permitting  them  to  be  worked  out  un- 
der Mr.  Parson's  direction,  the  latter  course  was 

Some   of   the    Qnantltles   on    the    New    York    Rapid 
Transit  Railway. 

I;«n«th.    f*et    109.570 

undvrfn^and  track,   feet 245.514 

Klerated    track,    feet 59,76« 

Earth  excavation,   cubic  vardi I,700,'i28 

Bock  excavation,  cubic  farda 921,182 

Rock  tannellng.  cubic  yards 368606 

St«el    work,  net  tons 65  044 

Concrete,  mbic  jrarda 489,122 

Waterprooflng,    aqnare  jrarda 775^795 

adopted,  even  to  the  design  of  the  station  de- 
tails. Drawings  when  thus  completed  have  been 
forwarded  to  the  contractor,  who,  in  turn,  has 
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sent  them  to  the  sub-contractor  for  steel.  The 
latter  then  prepared  the  requisite  shop  draw- 
ings, sending  them  to  the  contractor,  who  for- 
warded them  to  Mr.  Parsons  for  examination 
and  approval.  In  this  way  every  drawing  has 
had  a  double  check. 

The  inspection  of  materials  for  this  under- 
taking has  demonstrated  forcibly  how  uniform 
the  grade  of  steel  and  cement  can  be  maln- 
Uined  when  the  manufacturer  so  desires.  Out 
of  1,269  different  heats  of  steel  tested  In  1900, 
only  17  were  rejected,  and  out  of  3,033  heats 
tested  in  1901  but  12  failed  to  pass.  In  the 
shops,  moreover,  the  manufacture  of  the  steel 
approached  closely  to  the  theoretical  limits.  The 
Board's  specifications  prohibited  the  weight  of 
finished  material  from  falling  below  the  esti- 
mated weights,  as  computed  from  the  drawings, 
by  more  than  2%  per  cent.,  and  the  contractor, 
in  his  arrangement  with  the  American  Bridge 
Company,  the  sub-contractor  for  shop  work,  im- 
posed a  similar  restriction  as  to  the  excess 
of  weight.  Up  to  the  present  year,  the  varia- 
tion of  the  shipping  weights  from  the  estimated 
weights  is  only  0.03  of  one  per  cent,  this  amount 
being  a  deficiency. 

The  record  in  the  matter  of  cement  has  been 
equally  Interesting.  The  entire  contract  for 
both  natural  and  Portland  cement  was  placed 
with  a  single  manufacturer,  the  American  Ce- 
ment Company.  As  soon  as  the  cement  was 
made  it  was  placed  in  bins  holding  about  1.400 
barrels  each,  whence  the  samples  were  taken. 
The  material  was  kept  stored  in  this  way  until 
after  the  completion  of  28-day  tests,  unless  re-" 
jected  sooner.  After  acceptance  It  was  placed 
In  bags  closed  with  lead  seals,  and  thus  shipped. 
During  1900  42,000  barrels  of  Portland  and  5,000 
barrels  of  natural  cement  were  shipped,  and 
during  1901  the  amounts  were  148,420  and  10,- 
920  barrels  respectively.  The  results  of  the 
briquette  tests  are  given  in  the  accompanying 
table: 

Briquette  Tests  of  Cement. 
Portland   cement,    neat —  1900.  }^?^h. 

Broken    1,827  JS'fS,'^ 

Pass'^d    1,733  15,560 

Failed    - 94  46 

Portland    cement,    sand —  _„„  ,„„_, 

Broken    726  10,671 

Passed     698  10,654 

Failed   28  17 

Natural  cement,  neat — 

Broken   411  750 

Passed    363  750 

Failed   , 48 

Natural  cement,  sand —  „  „„.. 

Broken    138  882 

Passed    134  882 

Failed     4 

The  Board  had  a  laboratory  at  the  cement 
works,  equipped  with  two  testing  machines, 
boiling  and  steaming  apparatus  and  all  other  ap- 
pliances necessary  to  determine  the  character 
of  the  cement  offered  for  use.  In  addition  to  the 
regular  tests  to  determine  properties  mentioned 
In  the  specifications,  various  Investigations  were 
conducted  to  ascertain  the  effect  of  modifica- 
tions in  the  process  of  manufacture  on  the  qual- 
ity of  the  product.  In  these  investigations  the 
manufacturer  co-operated  heartily  and  the  Im- 
provement in  the  product  in  1901  over  that  in 
1900  Is  doubtless  due  In  a  considerable  measure 
to  these  researches.  "The  special  quality  of  ce- 
ment obtained  was  largely  the  result,"  Mr.  Par- 
sons states,  "of  a  ruling  requiring  a  specific 
ratio  of  Increase  in  tensile  strength  from  7  to 
28  days,  and,  furthermore,  that  cement  showing 
as  high  as  750  pounds  at  the  earlier  stage  should 
be  generally  refused  "as  unlikely  to  give  good 
practical  results  in  long-time  tests." 
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The  Hibemia  Building,  New  Orleans. — IL 
Superstructure. 


The  Annual  Report  season,  is  approaching, 
and  so  we  wish  to  remind  the  readers  of  The 
Engineering  Record  that  municipal.  State  and 
other  reports  containing  items  of  Interest  to 
engineers  will  be  gladly  received.  Please  send 
your  reports  promptly. 


The  interesting  foundations  for  the  Hibemia 
building,  for  which  Messrs.  D.  H.  Burnham  & 
Company,  of  Chicago,  are  architects,  and  Mr. 
J.  G.  Glaver,  structural  engineer,  were  de- 
scribed in  a  recent  issue  of  The  Engineering 
Record.  In  this  article  a  description  of  the 
steel  cage  superstructure  will  be  given.  The 
building  Is  adjacent  to  the  St.  Charles  hotel, 
at  Carondelet  and  Gravler  streets,  is  82x128 
feet  and  has  a  basement,  twelve  stories  and 
an  attic. 

The  angles  at  the  corners  of  the  lot  vary 
from  about  79  M;  to  97  degrees,  and  on  the  St. 
Charles  side  there  is  a  29x40-foot  open  court 
with  its  angles  varying  slightly  from  right  an- 
gles. These  features  prevent  the  arrangement 
of  all  the  columns  in  the  same  straight  lines, 
and  eleven  of  them  are  located  in  two  diverg- 
ing longitudinal  rows  from  about  31  to  46  feet 
apart  between  end  columns.  The  intersections 
of  these  rows  with  the  building  lines  are  not 
on  the  centers  of  wall  columns,  and  for  this 
reason  many  of  the  panels  of  floorbeams  and 
girders  are  not  rectangular.  In  the  ends  of  the 
building  the  wall  columns  are  closer  together 
than  the  interior  columns,  and  near  the  ele- 
vator shaft  additional  columns  are  interpolated 
to  reduce  the  long  spans  between  columns  at 
the  intersections  of  the  regular  rows.  These 
conditions  make  the  framing  simple  but  spe- 
cial, and  necessitate  the  use  of  unusually  heavy 
girders  and  floorbeams  and  some  bent  plate 
connections  for  the  long  spans  and  oblique 
panels. 

In  the  typical  floors,  from  the  4th  to  the  10th 
stories  inclusive,  there  are  In  the  center  of  the 
building  two  transverse  girders,  34  and  37  feet 
long,  which  are  respectively  made  with  pairs  of 
2-inch,  100-pound  and  24-inch  80-pound  I-beams. 
Adjacent  to  one  of  them  is  a  31-foot  plate  gir- 
der with  a  15x7/16-inch  web,  four  6x6x%-inch 
flange  angles  and  two  13x%-inch  flange  cover 
plates.  At  the  opposite  end  of  the  row,  in  front 
of  the  elevator  shaft,  there  is  a  40-foot  plate 
girder  28  Inches  deep;  beyond  it  where  the 
span  Is  still  greater  Intermediate  columns  are 
introduced  between  the  longitudinal  rows  and 
the  girders  are  reduced  to  single  and  double 
15-inch  I-beams  which  are  used  in  all  other 
cases  in  the  remaining  floor  panels.  The  floor- 
beams  which  they  support  are  12  and  15-inch 
I-beams,  spaced  from  5  to  7%  feet  apart. 

The  wall  girders  carry  both  the  wall  masonry 
and  the  ends  of  the  floorbeams  and  have  uni- 
formly 28-inch  webs  in  the  planes  of  the  cen- 
ters of  the  columns,  and  two  6x4-inch  flange 
angles  each,  except  in  one  court  wall  girder 
which  has  two  5x3%-inch  flange  angles.  In  the 
party  wall  between  the  Hibernia  building  and 
the  St.  Charles  hotel  the  wall  girders  have  four 
6x4-Inch  flange  angles,  are  in  the  center  line 
of  the  wall  and  carry  the  ends  of  the  beams 
in  the  hotel  floors.  Elsewhere  the  wall  girders 
are  wholly  inside  the  masonry  lines,  are  en- 
closed by  plastering  furred  out  around  them, 
and  have,  on  their  exterior  faces,  solid  plate 
brackets  opposite  the  ends  of  the  floorbeams, 
which  carry  a  6x4x7/16th-Inch  short  angle  con- 
tinuous around  the  exterior  of  the  building  to 
support  the  terra  cotta  courses  between  the 
windows  In  successive  stories.  Where  neces- 
sary, 3x3-Inch  horizontal  angles  are  suspended 
from  the  wall  girders  for  window  lintels  and  to 
receive  the  edges  of  the  floor  arches. 

In  the  alley  and  rear  walls  the  mullions  are 
single  4x3-inch  vertical  angles  offset  nearly  a 
foot  from  the  girder  webs.  Their  feet  are  riv- 
eted to  angle  brackets  projecting  across  the 
top  flanges  of  the  wall  girders,  and  their  upper 
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ends  have  slotted  boles  for  bolts  in  similar 
brackets  riveted  across  the  bottom  flanges,  as 
shown  in  the  detail  cross  section  of  girder  and 
wall.  In  the  light  court  the  muUions  are  verti- 
cal cast  iron  T-bars  with  their  tops  and  bot- 
toms bent  at  an  oblique  angle  so  that  they  can 
be  flange  bolted  directly  to  the  wall  girders. 
There  is  a  triangular  space  40  feet  long  and 
nearly  4  feet  in  maximum  width  between  the 
elevator  girder  and  the  elevator  shafts.  The 
ceiJing  iere  is  dropped  about  12  inches  below 
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The  arrangement  and  most  of  the  details  In 
the  other  floors  correspond  closely  to  those  in 
the  typical  floors,  the  principal  variations  be- 
ing made  in  the  spandrel  supports  to  provide 
for  the  architectural  treatment  of  the  wall 
masonry.  In  the  second  floor  the  wall  girders 
in  the  street  fronts  are  32  inches  deep  and 
their  6x4-inch  shelf  angles  are  omitted.  Their 
top  flanges  are  made  with  two  5x3i^-ineh  angles 
and  the  bottom  flanges  with  one  6x6  and  one 
3%x3i/2-inch  angle,  the  latter  serving  for  a  dl- 
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which  is  stiffened  to  receive  them,  by  knee 
braces  to  the  floorbeams,  as  shown  in  the  croBs 
section. 

Next  to  the  St.  Charles  party  wall  there  is  a 
floorbeam  about  4%  feet  from  the  wall  girder 
and  the  space  between  it  in  the  wall  is  utilized 
for  a  pipe  chamber  between  the  floor  and  cell- 
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the  general  height,  to  enclose  the  bottom  of 
the  girder,  and  is  plastered  on  the  under  sides 
of  flat  tile  arches  carried  on  the  lower  flange 
of  the  28-inch  plate  girder  and  on  parallel  6- 
inch  I-beams  suspended  from  other  6-inch  I- 
beams  12  Inches  in  the  clear  above  them, 
framed  into  the  regular  floorbeams. 


rect  support  of  one  course  of  solid  face  mason- 
ry. Over  the  entrance  on  Carondelet  Street, 
the  wall  girder  is  38  inches  deep  with  four 
5x3  Mi-inch  flange  angles,  and  partly  supports 
the  heavy  masonry  on  a  channel  and  angle 
bracketed  out  from  its  face.  The  upper  courses 
are  anchored  back  to  Its  top  flange  and  web. 


ing.  The  pipes  are  carried  by  transverse  3x 
3-inch  T-bars  resting  on  the  lower  flange  of 
the  floorbeam  and  on  a  5x3%-ineh  angle  brack- 
eted out  from  the  wall  girder  web,  so  as  to  be 
clear  of  the  party  wall.  At  the  third  floor  there 
is  a  projecting  course  of  stones  nearly  4  feet 
wide  which  is  entirely  supported  from  and  an- 


5o8 

chored  to  the  wall  girders  as  shown  in  the  sec- 
tion of  the  street  front  spandrels.  The  heaviest 
courses  are  carried  on  a  10-inch  channel  brack- 
eted out  about  14  inches  from  the  girder  web. 
and  the  l)otton>  courses  and  the  window  lintels 
are  carried  from  a  shelf  angle  which  with  the 
lintel  angles  is  riveted  to  vertical  frames  sus- 
pended at  Intervals  from  the  wall  girders  and 
the  fioorbeams. 

At  the  12th  floor  the  wall  columns  are  en- 
closed in  masonry  which  projects  from  the  face 
of  the  wall  to  form  buttresses  or  pilasters. 
These  are  carried  on  shelf  angles  bracketed  out 
from  the  wall  girders  and  columns  as  shown 
in  the  horiiontal  sections  through  columns  6 
aad  14.  At  this  floor  the  mullions  and  shelf  an- 
gles on  the  Carondelet  Street  front  are  inside 
the  wall  girders  and  are  suspended  from  their 
webs.  «nd  the  terra  cotta  belt  courses  are  car- 
ried on  the  lower  flange  angle  which  is  re- 
versed and  about  4  Inches  above  the  lower  edge 
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that  for  the  other  floors  in  that  there  are  no 
wall  girders  and  that,  as  the  excavation  ex- 
tends over  only  a  part  of  the  area  of  the  lot, 
the  floor  rests  on  the  earth  beyond  the  base- 
ment walls  and  no  part  of  it  is  carried  by  the 
wall  columns.  The  outer  ends  of  the  fioorbeams 
rest  on  cast  iron  bearing  plates  on  top  of  the 
retaining  walls  and  have  pin  anchors.  Pipe 
trenches  4  feet  wide,  with  concrete  side  walls, 
are  carried  from  the  retaining  wall  to  the  feet 
of  the  wall  columns  and  are  covered  with  3x3- 
ineh  T-bars  18  Inches  apart  resting  on  the  side 
walls  and  supporting  book^tiles  and  concrete. 
The  pavement  is  laid  on  the  surface  of  the 
ground  and  its  outer  concrete  edge  is  confined 
by  a  6x4-lnch  curb  angle  with  the  horizontal 
lower  flange  turned  inwards.  The  curb  is  an- 
chored by  transverse  horizontal  angles  2  feet 
long,  riveted  to  It  5  feet  apart,  which  are  burled 
in  the  earth  and  have  short  transverse  angles 
riveted  across  their  inner  ends. 


w. 
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Of  the  girder  web.  At  the  attic  floor  the  terra 
cotta  courses  are  carried  partly  on  a  10-inch 
channel  and  5z3%-inch  angle  bracketed  out 
from  the  face  of  the  wall  girder,  and  partly 
from  a  4x3-lnch  shelf  angle  suspended  from 
brackets  on  the  inside  of  the  girder  webs. 

In  the  street  fronts  the  wall  girders  carry 
on  their  top  flanges  vertical  posts,  about  6  feet 
apart,  and  7  feet  high,  which  are  riveted  at 
their  upper  ends  to  the  horizontal  15-incb  I- 
beams  connecting  the  tops  of  the  wall  columns. 
These  posts  have  T-shaped  cross  sections  made 
with  two  6x4-Inch  angles  and  have  riveted  be- 
tween them  at  the  top  the  solid  web  plates  of 
brackets  for  projecting  horizontal  beams  made 
of  pairs  of  6x4-lnch  angles  4  feet  long  carry- 
ing at  their  extremities  two  horizontal  angles 
to  stipport  the  overhanging  cornice. 

The  first  floor  framing  is  very  dlfTerent  from 


.\t  the  street  corners  the  cornice  shelf  an- 
gles project  nearly  7  feet  from  the  centers  of 
the  columns,  on  the  diagonal  line,  and  are 
mitered  together  and  supported  by  special 
brackets  riveted  directly  to  the  column  flanges 
with  oblique  bent  plates  as  shown  in  the  plan 
at  column  6. 

The  column  details  are  very  simple.  All  have 
I-sbapcd  cross  sections  made  with  a  web  plate 
and  four  angles,  and  some  of  them  have  cover 
plates  on  the  flange  angles.  At  the  foot  of  the 
lowest  section  of  each  column  the  web  Is  re- 
inforced by  vertical  angles  and  there  are  hori- 
>:ontal  flange  angles  on  every  side  to  connect 
with  the  base  plate  seated  on  the  planed  top 
of  a  cast  iron  pedestal  with  extended  base  and 
longitudinal,  transverse  and  diagonal  webs. 
The  column  splices  are  made  with  web  and 
flange  cover  plates,  fleld-riveted  to  both  sec- 
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lions.  All  plate  girder  connections  have  top 
and  bottom  shelf  angles  and  vertical  web  con- 
nection angles.  I-beam  connections  are  made 
with  top  and  bottom  shelf  angles,  the  latter 
reinforced  by  vertical  angles  when  necessary. 

The  steel  shell  of  the  smokestack  is  2I6V2 
feet  high  and  is  %-inch  thick  in  the  bottom 
third  of  its  height,  5  1/6  inch  in  the  middle 
third  and  %  inch  at  the  top.  It  is  stiffened  by 
inside  horizontal  rings  of  2x1  %-inch  angles  3 
feet  apart  vertically,  and  is  made  In  6-foot 
courses,  shop-riveted  together  in  sets  of  three 
with  4x5/16-lnch  outside  splice  plates.  The  18- 
foot  sections  are  field-riveted  together  wUh  2x3- 
inch  flange  angles.  The  smokestack  passes 
through  openings  framed  with  longitudinal  and 
transverse  I-beams  in  every  floor  of  the  build- 
ing, and  at  every  third  story  each  side  of  the 
shell  is  anchored  by  a  projecting  bracket  with 
a  vertical  slot  which  engages  a  bolt  in  a  lug 
riveted  to  the  beam  web  and  allows  vertical 
adjustment  for  expansion  and  contraction. 


The  Sulphurous  Anhydride  Waste-Heat  Engine. 

.Vbstmct  of  a  paper  read  by  Prof.  Edward  P.  Miller, 
of  the  Massachusetts  Institute  of  Technology,  at  the 
meeting  of  the  New  England  Water-Works  Associa- 
tion, November  12.  The  complete  paper  will  be  pub- 
lished In  the  forthcoming  number  of  the  "Journal"  of 
the  New  England  Water-Works  Association. 


For  a  few  months  back  experiments  have 
been  made  in  Germany  upon  a  new  type  of 
steain  engine  in  which  an  unusually  high  efiS- 
ciency  is  secured  by  increasing  the  range  of 
temperature  through  which  it  works  by  reduc- 
ing the  temperature  of  exhaust  far  below  what 
is  current  practice.  The  engine  was  described 
in  the  paper  which,  through  Professor  Miller's 
courtesy,  we  are  enabled  to  abstract. 

In  an  ordinary  steam  engine  about  sixty  per 
cent,  of  the  heat  of  the  coal  goes  to  waste,  and 
the  subject  of  the  paper  is  how  some  of  the 
heat  that  is  lost  can  be  recovered.  The  effi- 
ciency of  any  heat  engine  is  evidently  the  ratio 
of  the  heat  transformed  into  work  to  the  heat 
received,  or  the  heat  supplied  minus  the  heat 
exhausted  divided  by  the  heat  supplied  is  the 
efficiency  in  per  cent.  It  has  been  shown  by 
theoretical  discussion  that  for  what  is  called 
the  perfect  engine,  the  efficiency  Is  propor- 
tional to  the  ratio  of  the  temperature  worked 
through  to  the  absolute  temperature  of  the 
source  of  supply.  As  an  illustration,  take 
the  case  of  the  steam  engine  using  steam 
at  165  pounds  absolute  pressure  and  ex- 
hausting at  26  inches  vacuum,  and  see  what 
would  be  the  efficiency  of  the  theoretically  per- 
fect engine.  Such  an  engine  is  supposed  to  be 
one  which  has  no  losses,  no  cylinder  condensa- 
tion, no  radiation,  and  the  walls  of  the  cylin- 
der are  supposed  to  absorb  no  heat.  Such  an 
engine  is  called  the  theoretically  perfect  or  Car- 
not  engine.  Its  efficiency  would  be  the  tem- 
perature of  supply  minus  the  temperature  of 
exhaust  divided  by  the  absolute  temperature  of 
supply.  Reducing  the  temperatures  of  the 
steam  at  the  two  pressures  given  to  absolute 
zero,  we  get  as  the  efficiency  of  the  perfect 
steam  engine  29  per  cent.  The  actual  engine, 
on  account  of  its  cylinder  condensation  and 
radiation,  realizes  only  80  per  cent,  of  this  and 
has  a  thermal  efficiency  of  23  per  cent. 

Attempts  have  been  made  recently  to  in- 
crease the  efficiency  by  raising  the  tempera- 
ture of  the  Incoming  steam.  In  modern  plants 
in  Germany  It  is  now  the  custom  to  superheat 
the  steam  300  degrees  P.  and  that  raises  the 
efficiency.  An  engine  working  with  the  same 
pressures  as  those  mentioned  but  with  steam 
superheated  300  degrees  F..  gives  us  48  per 
cent,  as  the  efficiency  for  the  perfect  engine. 
Taking  80  per  cent,  of  that  we  have  about  38 
per  cent,  as  the  efficiency  of  the  actual  engine, 
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but,  of  course,  if  you  superheat  the  steam  it 
means  that  you  must  have  an  extra  furnace  or 
some  superheating  device,  and  that  means  that 
the  cost  of  a  pound  of  superheated  steam  is 
more  than  the  cost  of  a  pound  of  saturated 
steam. 

It  is  only  recently  that  attempts  have  been 
made  to  increase  the  efficiency  by  lowering  the 
temperatui'e  of  the  exhaust.  Evidently  you  can 
raise  the  efRciency  by  raising  either  the  tem- 
perature of  the  source  of  supply  or  lowering 
the  temperature  of  the  exhaust.  If  you  will 
consider  the  expression  for  efficiency  for  a  mo- 
ment you  will  see  that  for  an  engine  to  attain 
an  efficiency  of  100  per  cent,  the  engine  must 
transform  all  the  heat  it  receives  into  work. 
It  must  exhaust  no  heat.  It  must  exhaust  at 
the  absolute  zero  of  temperature,  or  460.7  de- 
grees below  zero  Fahrenheit.  One  can  see  that 
the  actual  steam  engine  must  necessarily  have 
a  limit  to  its  efficiency.     The  best  vacuum  or- 


cylinder.  This  cylinder  gives  power  which  is 
utilized,  and  then  the  SO2  from  this  separate 
cylinder  passes  to  another  condenser  where  it 
is  condensed  by  cooling  water,  then  the 
liquid  SO.  is  again  pumped  back  into  the  vapor- 
izer or  condenser,  thus  the  SO.  is  uged  over  and 
over  again. 

Figure  1  shows  the  arrangement  of  a  triple 
expansion  engine.  The  condenser  in  this  case 
has  to  be  made  specially  for  the  liquid  sul- 
phurous anhydride  which  passes  in  as  Indicated 
by  the  arrow.  The  steam  is  condensed  and  a 
vacuum  is  maintained  on  the  low  pressure  cylin- 
der by  means  of  an  ordinary  air  pump.  The 
heat  given  up  by  the  steam  in  condensing 
serves  to  vaporize  the  sulphurous  anhydride, 
and  the  pressure  of  something  like  175  pounds 
of  the  sulphurous  anhydride  vapor  is  main- 
tained in  this  surface  condenser.  That  vapor 
passes  to  the  cylinder  at  the  right  where  It  is 
used,  and  from  the  cylinder  at  the  right  it  ex- 


piate cycle.     In  Figure  2,  the  pressure  curves 
of  the  SO,  and  steam  are  given.    At  180  de- 
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Test  of   a  Triple  Expansion  Condensing  Engine    Having  a  Sulphurous  Anhydride  Heat-Saving  Cylinder  Attached. 


.\rrangement  of  .Apparatus  during  the  Test 
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dinariiy  maintained  is  about  26  inches.  That 
means  the  temperature  of  the  steam  leaving  is 
126.3  degrees  F.  Cooling  water  for  the  con- 
denser entering,  say,  at  70  degrees  F.  will  leave 
the  condenser  somewhere  in  the  vicinity  of  130 
degrees  F.  If  you  maintain  a  vacuum  of  26 
inches  of  course  your  cooling  water  will  leave 
at  a  temperature  much  lower  than  126. 

Instead  of  using  cooling  water  in  the  con- 
denser the  new  engine  uses  sulphurous  anhy- 
dride. Sulphurous  anhydride  at  the  ordinary 
temperature  is  a  gas,  colorless  like  air,  has  a 
peculiar  odor  of  sulphur  and  can  be  easily  lique- 
fied at  the  ordinary  temperature  by  applying  a 
pressure  of  about  twenty-flve  pounds.  It  is 
called  SOi  In  chemistry,  consisting  one  atom  of 
sulphur  and  two  of  oxygen  In  a  molecule.  In 
the  sulphurous  anhydride  engine  the  SO2  is 
used  in  the  place  of  the  cooling  water  in  a  sur- 
face condenser.  The  sulphurous  anhydride  is 
vaporized  and   the   SOi  is  used  in   a   separate 


hausts  to  the  condenser  at  the  left,  which  is 
nothing  but  a  surface  condenser.  After  being 
condensed    here    under    a    pressure    of    forty 
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Liquid  502     J  trrri \V:?:-H_it=  \  SO2  142^,  I7S  Lbs. 
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Figure  1. 

pounds  the  liquid  is  pumped  by  a  small  pump 
back  into  the  vaporizer,  thus  making  a   com- 


grees  F.  the  pressure  of  the  steam  is  only  7.5 
pounds,  whereas  the  pressure  of  sulphurous 
anhydride  is  something  like  270  pounds. 
At  100  degrees  P.  the  pressure  of  sulphurous 
anhydride  is  something  like  80  pounds,  and 
its  total  heat  is  very  much  lower  than  that 
of  steam.  On  the  same  cut,  the  total  heat  of 
a  pound  of  steam  ranges  in  the  neighbor- 
hood of  1,100  and  of  sulphurous  anhydride  190. 
This,  of  course,  will  make  it  evident  that  it  is 
possible  to  vaporize  sulphurous  anhydride  and 
get  excessive  pressures  with  it,  the  fact  being 
that  the  total  heat  of  sulphurous  anhydride  is 
low  and  its  pressure  rises  rapidly  with  rising 
temperature. 

R^roductions  of  indicator  cards  taken  from 
the  engine  are  given  in  Figure  3.  The  sulphur- 
ous anhydride  card  is  shown  at  the  bottom. 
The  initial  pressure  in  the  cylinder  was  160 
pounds,  the  back  pressure  approximately  135 
pounds.    The  size  of  the  sulphurous  anhydride 


Sio 

e^lnder  was  about  the  same  as  that  of  the  high 
preBsnre  cylinder. 

On  the  combined  diagram,  Figure  4,  the  indi- 
cator cards  from  the  sulphurous  anhydride  en- 
gine are  plotted  to  the  same  scale  as  that  of 
the  steam  cards.  The  shaded  area  is  the  low 
praesore  card.  Its  length  represents  the  vol- 
ame  of  the  cylinder  and  the  height  the  actual 
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pressure  in  it  The  card  above  is  the  inter- 
mediate and  the  one  above  that  the  high  pres- 
sjire,  each  showing  the  range  of  temperature 
and  pressure  in  a  cylinder.  Drawn  to  the  same 
scale  at  the  right  is  the  sulphurous  anhydride 
card  shown  on  the  diagram  in  Figure  3  and 
reduced  to  the  same  scale  of  volumes  and 
scale  of  pressures.  To  make  the  comparison 
still  more  marked  the  card  of  the  sulphurous 
anhydride  cylinder  is  reduced  to  the  same  scale 
as  the  low  pressure  card. 

The  cards  shown  are  taken  from  test  num- 
ber 8  given  in  the  table.  The  table  gives  the 
date  and  results  of  a  series  of  tests  made  by 
Professor  E.  Josse,  of  the  Kgl.  Tech.  Hoch- 
Bchule  of  Berlin.  Germany.  The  engine  which 
be  designed  was  about  175  horse  power  and 
the  steam  supplied  to  the  engine  was  super- 
heated some  200  degrees  F.  to  300  degrees  F. 
in  tests.  The  output  in  horse  power  obtained 
by  the  use  of  the  SO,  cylinder  is  between  30  and 
40  of  the  total  output  of  the  steam  engine.  The- 
oretically this  can  be  so,  as' will  be  seen  by 
referring  to  the  chart  of  efficiency.  With  the 
ordiiiary  steam  engine  the  range  of  tempera- 
ture Is  from  365.9  degrees  F.  down  to  126.3  de- 
grees F.  In  the  waste  heat  engine  the  tem- 
perature of  the  exhaust  of  the  combined  engine 
is  reduced  to  71  degrees  F.,  which  is  the  tem- 
perature of  the  SO,  leaving  the  last  cylinder. 
Suppose. we  substitute  in  the  formula  for  effi- 
ciency.  Instead  of  having  587  degrees  F.  as  abso- 
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lat«  temperature  of  the  exhaust  we  have  now 
680.7  degrees  F.,  giving  us  for  the  steam  en- 
gine osing  saturated  steam  an  efficiency  of  36 
per  cent,  as  against  29  per  cent.  With  the  SOj 
cylinder  attached  to  the  steam  engine  cited  in 
tlM  second  case  where  the  steam  was  super- 
heated JOO  degrees,  we  obtain  53  per  cent, 
efficiency  against  48  per  cent.  The  actual  en- 
gine would  probably  realize  80  per  cent,  of 
these  Tslues. 
The  device  for  utilizing  the  waste  heat  can 
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be  attached  to  any  engine  which  exists.  The 
only  thing  needed  is  a  safe,  strong  surface 
condenser  to  stand  the  pressure  which  you 
realize  in  the  vaporizer  acting  as  the  con- 
denser where  the  exhaust  steam  is  condensed. 

One  might  say  that  when  combined  with 
water  SO,  makes  sulphurous  acid,  but  there  Is 
no  danger  from  any  acid  formed.  As  to  the 
leakage  and  formation  of  H^SO,,  the  pressure 
of  the  SO,  Is  always  greater  than  the  pressure 
against  It,  hence  the  tendency  will  be  for  the 
SO,  to  leak  outwards,  and  should  it  leak  out- 
wards in  the  vaporizer  it  would  immediately 
pass  into  the  condensed  steam  which  is  con- 
stantly changing,  so  when  the  SO,  combined 
with  water  it  would  pass  off  to  the  pump  and 
be  changing  all  the  time.  If  it  leaks  into  the 
other  condenser  where  the  pressure  Is  40 
pounds,  it  would  go  into  the  cooling  water, 
which  is  changing  all  the  time. 

Besides  its  application  to  the  steam  engine  it 
can  be  applied  in  many  other  ways,  as,  for 
example,  in  the  recovering  of  some  of  the  waste 
heat  of  the  exhaust  of  gas  engines  and  in  sav- 
ing the  heat  of  the  flue  gases  leaving  a  battery 
of  boilers.  There  is  no  reason  why  the  draft 
cannot  be  maintained  artificially  and  the  heat 
going  out  from  the  exhaust  be  absorbed  by  an 
SO,  vaporizer.  The  probable  field  for  this  en- 
gine and  its  most  direct  way  into  the  market 
win  be  through  its  application  to  the  gas  en- 
gine. The  ordinary  gas  engine  gives  a  higher 
thermal  efficiency  than  the  steam  engine,  and 
the  efficiency  of  the  gas  engine  does  not  de- 
pend to  any  great  extent  on  the  load,  as  in  the 
case  of  the  steam  engine.  You  often  see  the 
exhaust  pipe  of  a  gas  engine  of  a  dull  cherry 
red  color,  which  means  a  large  loss  of  heat. 

An  SO,  engine  with  vaporizer  is  now  being 
applied  to  a  gas  engine  in  Germany.  They  in- 
tend to  recover  as  much  as  possible  of  the 
waste  heat  of  the  gas  engine  by  passing  It 
through  the  SO,  vaporizer.  The  steam  engine  of 
the  class  described  has  hardly  passed  the  ex- 
perimental stage.  There  have  been  three  built 
which  have  been  in  use  more  than  a  year.  There 
has  been  one  running  constantly  day  and  night 
for  about  a  year  in  an  electric  light  station  in 
Berlin  furnishing  power.  The  other  engines 
have  been  built  mostly  for  experimental  work, 
and  the  earlier  one  was  simply  an  old  steam  en- 
gine altered  over  to  make  it  apply  to  this  case. 

The  only  difficulty  so  far  has  been  in  the 
method  of  packing  the  piston  rod  of  the  sul- 
phurous anhydride  cylinder.  The  difficulty  was 
not  a  great  one,  but  it  was  uncomfortable 
to  work  in  the  engine  room  if  there  was  a 
leak  of  SO,,  and  the  stuffing  boxes  had  to  be 
absolutely  tight  in  order  to  make  it  pleasant 
to  visit  that  particular  engine  room.  The  dif- 
ficulty was  with  the  stuffing  boxes,  and  the 
trouble  has  been  overcome  by  making  the 
stuffing  box  in  two  parts. 

[A  description  of  Prof.  Josse's  experimental 
engine  and  a  brief  account  of  the  work  done 
since  1892,  the  date  when  the  subject  was 
brought  into  prominence  by  the  inventors 
Behrend  &  Zimmerman,  was  given  in  The  En- 
gineering Record  of  May  5,  1900.] 
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The  New  York  Towei  Foundation  for  the  Man- 
hattan Bridge. 


The  American  Institute  of  Architects  will 
hold  its  thirty-sixth  annual  convention  in 
Washington,  D.  C,  December  11,  12  and  13. 
Papers  on  the  "Improvement  of  Washington" 
will  be  presented  by  Messrs.  Daniel  H.  Burn- 
ham,  Frederic  Law  Olmsted,  Jr.,  and  Charles 
Moore,  and  Captain  John  Stephens  Sewell,  En- 
gineer Corps,  will  read  a  paper  on  "The  Rela- 
tions of  the  Architect  and  the  Engineer."  The 
development  of  municipal  improvement  will  be 
discussed  by  Messrs.  W.  B.  de  las  Casas,  Albert 
Kelsey,  Owen  Fleming  and  B.  L.  Masqueray. 


Bridge  No.  3  across  the  East  River  will  reach 
from  the  Bowery  and  Canal  Street,  Manhattan 
Borough,  to  Gold  and  Willoughby  Streets,  Bor- 
ough of  Brooklyn.  It  will  be  9,330  feet  long  and 
120  feet  wide,  and  will  have  a  main  suspended 
span  1,400  feet  long  in  the  clear.  Each  tower 
for  this  span  will  have  eight  steel  columns  seat- 
ed on  a  single  masonry  pier  23  feet  above  mean 
high  water.  The  footings  for  these  piers  will 
be  very  large,  wooden  pneumatic  caissons  car- 
ried down  beyond  danger  of  settlement  or 
scour.  The  Brooklyn  pier  and  caisson,  which 
is  now  nearly  completed,  were  described  and 
illustrated  in  The  Engineering  Record  of 
March  2,  1901.  Specifications  have  just  been 
issued  for  the  corresponding  pier  on  the  New 
York  side,  and  notice  of  an  invitation  for  bids 
for  its  construction  appears  in  another  column 
of  this  issue. 

The  78xl44-foot  caisson  will  be  441/2  feet  in 
height  and  will  correspond  almost  exactly  to 
the  Brooklyn  caisson.  According  to  the  draw- 
ings and  specifications,  the  masonry  above  the 
caisson  is  about  four  feet  lower  than  that  of  the 
Brooklyn  pier  and  differs  from  it  chiefly  in 
having  only  one  well  instead  of  three.  It  is 
built  of  12xl2-inch  timber  and  3xl2-inch  planks, 
with  the  walls  of  double,  solid  courses  of  tim- 
ber and  two  courses  of  outside  sheathing  planks. 
The  working  chamber  has  a  roof  with  two 
"solid,  crossed  courses  of  timber  and  three  of 
planks,  and  is  divided  into  rectangular  spaces 
by  two  longitudinal  bulkheads  and  eight  trans- 
verse struts.  Above  the  roof  there  are  trans- 
verse and  longitudinal  struts  about  6  feet  apart 
in  alternate  courses  up  to  a  height  of  27 '^  feet 
above  the .  cutting  edge,  and  in  every  fourth 
course  up  to  the  top.  These  struts  are  braced 
together  by  diagonal  timbers  in  longitudinal 
and  transverse  vertical  planes,  and  all  the  in- 
terstices are  filled  solid  with  concrete  to  the 
top  of  the  caisson,  about  34  feet  below  mean 
high  water. 

Above  that  point  there  is  a  removable  coffer- 
dam, 44  feet  high,  constructed  similarly  to  the 
caisson  walls  in  three  detachable  vertical  sec- 
tions and  having  longitudinal  and  transverse 
struts  12  feet  apart  in  horizontal  planes  about 
6  feet  apart.  These  struts  are  X-braced  in  ver- 
tical planes  by  planks  which  are  removed  when 
the  masonry  is  built.  The  cutting  edge  and  ver- 
tical corners  are  shod  with  steel  angle  plates, 
and  the  seams  are  calked  with  two  threads  of 
cotton,  followed  with  four  threads  of  oakum  and 
served  with  hot  pitch.  The  concrete  is 
made  with  Portland  cement  and  Is  ma- 
chine mixed.  The  nine  preliminary  dia- 
mond drill  borings  indicate  water  of  a  maxi- 
mum depth  of  from  25  to  46  feet,  then  silt,  sand 
and  gravel  to  a  bed  of  rock  or  boulders  at  a 
depth  varying  from  100  to  129  feet  below  mean 
high  tide.  It  is  expected  that  the  caisson  will 
be  sunk  to  a  depth  of  about  79  feet  and  seated 
on  fine  sand  and  gravel.  It  is  required  that  the 
work  shall  be  completed  in  300  consecutive 
working  days,  and  that  the  bids  shall  be  for  a 
total  price  for  completed  work  down  to  — 79.15 
feet,  and  for  additional  prices  per  cubic  yard 
for  work  between  horizontal  planes  at  — 79.15, 
—83,  —87,  —91,  —95,  —99  and  —103  feet  be- 
low mean  high  water. 

The  caisson  is  to  be  completed,  before  launch- 
ing, to  a  height  of  27%  feet,  and  will  then  con- 
tain 95,450  cubic  feet  of  timber  and  148  tons 
of  iron,  will  weigh  about  2,534  tons  and  will 
draw,  without  false  bottom,  about  13  feet. 
While  floating  it  will  be  completed  to  a  height 
of  44  feet  91^  Inches  and  will  then  contain 
128,100  cubic  feet  of  timber,  163  tons  of  iron. 
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will  weigh  3,888  tons  and  will  draw  15  feet.  The 
bottom  will  be  dredged  from  about  33  to  40 
feet  and  to  land  the  caisson  on  it  about  5,300 
cubic  yards  of  concrete  will  be  deposited  In 
the  caisson.  To-  sink  the  caisson  to  — 79.15 
it  will  require  to  be  filled  with  concrete  up  to 
the  footing  course  and  to  be  loaded  with  about 
761  cubic  feet  of  ashlar  stone  masonry  besides. 
The  approximate  estimated  total  quantities  are 
as  follows:  Dredging,  3,530  yards;  excavation 
in  caisson,  16,300  yards;  timber  in  caisson, 
132,000  cubic  feet;  iron  in  caisson,  exclusive  of 
pipes  and  shafts,  163  tons;  concrete  above  roof, 
12,500  yards;  concrete  below  roof,  2,511  yards; 
masonry  in  pier,  limestone  13,740  yards,  gran- 
ite 2,690  yards;  timber  in  cofferdam,  45,522  cu- 
bic feet;  iron  in  cofferdam,  41.2  tons. 

The  specifications  contain  some  special  pro- 
visions, among  which  it  is  required  that  the 
contractor  must  keep  a  fire  extinguishing  ap- 
paratus in  proximity  to  the  caisson  at  all 
stages  of  the  work.  The  air  shafts  for  men 
shall  not  be  less  than  4Vi  feet  inside  diameter, 
and  must  be  equipped  with  elevators,  and 
every  safeguard  must  be  taken  to  protect  the 
men  from  the  injurious  effects  of  working 
under  pressure.  Electric  lights  and  a  telephone 
must  be  provided  in  the  working  chamber. 
Special  care  must  be  taken  in  concreting  in  the 
working  chamber  under  the  cutting  edge,  under 
the  bulkheads  and  under  cross  timbers  where 
there  shall  be  In  all  cases  a  thickness  of  6 
Inches  of  concrete  for  the  full  width.  Pneu- 
matic rammers  must  be  used  for  the  concrete 
In  sealing  the  working  chamber  and  in  difll- 
cult  places,  and  where  ramming  is  impracti- 
cable the  spaces  must  be  grouted  under  press- 
ure. 

The  work  is  being  executed  under  direction 
of  Mr.  Gustav  Lindenthal,  Commissioner  of  the 
Department  of  Bridges,  and  Mr.  H.  A.  LaChi- 
cotte,  engineer  in  charge. 


Pollution    and    Self    Purification    of    the    River 

Severn  at  Shrewsbury. 

A  Uevlew  by  Geoigo  C  Whipple. 


A  Break  in  a  Cast-iron  Pipe  in  the  Thirlmere 
aqueduct  supplying  water  to  Manchester,  Eng- 
land, emphasizes  once  again  the  importance  of 
attention  to  a  detail  of  pipe  laying  with  which 
all  water-works  men  should  be  familiar,  especial- 
ly inspectors  and  foremen,  to  whom  it  usually 
falls  to  see  that  the  conditions  of  the  pipe  as 
placed  in  the  trench  are  right.  The  following 
account  of  the  accident  is  taken  from  "Engi- 
neering:" 

The  week  before  last,  the  whole  side  of  a  pipe 
in  the  Thirlmere  aqueduct  burst  out  in  one 
piece  under  the  pressure  of  the  water.  The 
cause  of  the  accident  is  remarkable.  A  second 
line  of  pipe  is  being  laid.  The  pipe  which  gave 
way  on  the  old  line  was  just  one  length  ahead 
of  the  last  length  laid  in  the  new  line,  and  the 
excavation  had  been  made  to  receive  the  new 
pipe  opposite  to  it.  This  excavation  was  about 
10  feet  deep,  and  was  properly  timbered.  The 
men  had  ceased  work  a  quarter  of  an  hour  be- 
fore the  burst  occurred.  When  the  outrush  of 
waier  had  been  checked  by  the  automatic  valves 
on  the  line  of  pipe,  it  was  found  that  the  whole 
weight  of  the  water  and  of  the  pipe,  which  was 
laid  on  the  slope  of  a  hill,  was  unsupported,  ex- 
cept by  a  pinnacle  of  rock  which  jutted  up 
under  lis  center.  The  rest  of  the  bed  must 
have  been  soft  ground.  A  photograph,  which 
shows  this  rock  and  the  fractured  pipe,  was 
taken  just  after  the  excavation  above  the  pipe 
had  been  made  for  its  removal,  but  before  the 
ground  below  had  been  disturbed  after  the  rush 
of  water.  There  was  a  small  transverse  crack 
visible  just  above  the  point  of  contact  between 
the  pipe  and  rock.  The  diameter  of  fhe  pipe 
was  40  inches;  length,  12  feet;  and  the  thick- 
ness of  the  metal,  which  was  good  cast-iron, 
was  1%  Inches.  The  head  of  water  in  the  pipe 
was  270  feet.    The  joints  were  bell  and  spigot. 


The  second  report  of  the  Royal  Commission 
on  Sewage  Disposal,  recently  issued,  contained 
an  interesting  study  of  the  pollution  and  self 
purification  of  the  River  Severn  at  Shrewsbury, 
by  Prof.  Boyce  and  Drs.  MacConkey,  Grilnbaum 
and  Hill.    Shrewsbury  is  a  town  of  about  29,- 

000  inhabitants,  located  on  a  bend  In  the  River 
Severn  at  a  point  where  the  minimum  flow  is 
about  85.000,000  gallons  per  day  and  the  maxi- 
mum flow  something  above  1,000,000,000  gal- 
lons. From  this  stream  the  town  takes  its 
water  supply  without  filtration  (the  water  is 
not  used  for  drinking,  however),  and  Into  this 
stream  all  its  sewage  is  discharged  without 
treatment.  The  dry  sewage  flow  is  said  to  be 
about  844,000  gallons  per  day,  equal  to  about 

1  per  cent,  of  the  volume  of  the  stream.  The 
upper  reaches  of  the  River  Severn  are  com- 
paratively unpolluted.  One  of  its  most  impor- 
tant tributaries  is  the  River  Vyrnwy,  which  is 
one  of  the  main  sources  of  the  water  supply 
of  Liverpool.  This  part  of  the  watershed  Is 
scrupulously  protected  from  contamination. 

The  water  supply  of  Shrewsbury  Is  drawn 
from  a  point  in  the  stream  just  above  the 
town,  and  above  the  Intake  the  only  important 
source  of  pollution  Is  the  sewage  from  the  Coun- 
ty Asylum,  which  enters  the   river  two  miles 


Map  of  tue  Riveb  Severn 
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above.  As  the  river  winds  through  the  town  it 
receives  from  both  banks  the  discharges  of  36 
small  sewers,  which  enter  at  the  points  Indi- 
cated on  the  accompanying  map.  In  addition 
to  this  It  receives  deposits  of  garbage,  refuse 
of  all  kinds,  ashes,  and  the  wastes  from  several 


water  at  various  points  between  the  County 
Asylum  and  Ironbridge,  and  the  effect  of  the 
sewage  upon  the  bottom  and  shores  of  the 
stream.  Two  lines  of  work  were  carried  on: 
first,  that  of  the  analysis  of  water  at  various 
places,  and  second,  that  of  a  study  of  the  stream 
deposits.  In  both  of  these  prominence  was 
given  to  bacteriological  rather  than  to  chemical 
data. 

Water  Analyses:  The  water  In  the  River 
Severn  above  the  County  Asylum  was  said  to 
show  but  slight  traces  of  pollution,  but  at  the 
point  from  which  the  water  supply  of  the  town 
was  drawn  the  evidences  of  pollution  were  quite 
marked,  as  may  be  seen  from  the  following 
range  of  analyses: 

Analysis  of  Water  of  the  Klver  Severn  at  the  Intake 

of  the  Shrewsbury  Water  Works.     Range  from 

November  18,  1890,  to  March  27,  1901. 

— Parts  per  Million. — 

Total  solids  112.8       to        162.4 

Chlorine 9.7        "  20.0 

Oxygen  consumed  in   4  hours.  .        1,2         "  3.4 

Nitrogen  as  albuminoid  ammonia         .071    "  .123 

Nitrogen  as  free  ammonia .028    "  .102 

Nitrogen  as  nitrates .30      "  ,40 

Number   of    bacteria   per    cubic 

centimeter 430  to  64,500 

Number    of    B.    Coll   per    cubic 

centimeter    1  "        111 

Per  cent,  of  samples  which  con- 
-tained    U.    Enteritidls    sporu- 

genes    27 

Color,  dark  brown. 

The  number  of  bacteria  varied,  according  to 
the  stage  of  the  river,  from  430  to  64,000  per 
cubic  centimeter,  while  every  sampie  was  found 
to-  contain  B.  Coll  In  numbers  which  ranged 
frord  1  to  111  per  cubic  centimeter.  The  tur- 
bidity of  the  river  water  varied  according  to 
the  rainfall  but  the,. method  used  for  measur- 
ing the  turbidity  was  an  arbitrary  one,  based 
on  the  use  of  the  centrifugal  machine,  and  there 
appears  to  be  no  way  by  which  their  results 
can  be  transferred  Into  terms  with  which  Amer- 
ican analysts  are  familiar.  The  water  when 
clear  Is  said  to  have  a  dark  brown  color,  due 
to  peaty  matter  in  solution. 

Samples  collected  from  the  stream  as  It  flows 
through  the  town  show  the  effect  of  pollution 
in  the  increased  turbidity,  the  amount  of  or- 
ganic matter,  the  total  number  of  bacteria  and 
the  number  of  B.  Coll  per  cubic  centimeter. 
Below  the  town  the  water  improves  in  character 
until  at  Cressage,  IS  miles  down  stream",  the 
total  number  of  bacteria  Is  lower  than  at  the 
County  Asylum.  The  numbers  of  B.  Coll,  how- 
ever, do  not  decrease  so  rapidly,  as  will  be  seen 
from  the  figures  in  the  following  table.  This 
may  be  due  to  the  effect  of  the  small  feeders 
which,  as  above  stated,  were  not  entirely  free 
of  B.  Coll. 


Average  Analyses  of  the  Water  In  the  River  Severn    at    Various    Points    between    Asylum   and    Ironbridge. 

November  18,  1899,  to  March  27,  1901. 


Per  cent,  of 

samples  which 

— -Parts 

Albuminoid 

Number  of 
bacteria 

Number  of     contained 
B.  Coll    B.  enteritidls 

Free 

•Tur- 

Miles. 

Locality. 

ammonia,    i 

ammonia. 

Nitrates. 

per  c.c. 

per  c.c. 

sporogenes. 

bidity. 

0.0 

Asylum 

.090 

.009 

.42 

7,000 

13 

0.0 

5.6 

2.0 

Water   works 

.113 

.056 

.43 

13.000 

46 

27.0 

2.6 

Ferry   I. 
Kngilsh    Bridge 

20,000 

177 

51.2 

,    , 

3.6 

23,000 

321 

85.7 

.    , 

4.5 

Ferry   III. 

.197 

.073 

.42 

19,000 

600 

41.7 

8 

6.75 

Dfflngton 

.153 

.062 

.57 

17,000 

142 

33.3 

7 

11.0 

Atchara 

.135 

.048 

.51 

13,000 

48 

38.9 

6.9 

18.0 

Cressage 

.147 

.044 

.43 

5,000 

36 

31.6 

6.8 

•Parts  of  suspended  matter  in  600  cubic  centimeters  water. 


manufacturing  establishments.  Below  Under- 
dale  the  amount  of  pollution  Is  small,  and  ex- 
cept for  occasional  "land  drains"  there  Is  but 
little  pollution  down  to  Ironbridge,  the  next 
town  on  the  river  below  Shrewsbury,  a  distance 
of  23.5  miles.  The  water  in  the  "soil  drains" 
was,  with  one  exception,  perfectly  clear,  and 
out  of  17  drains  which  were  tested  for  the  pres- 
ence of  B.  Coli,  70  per  cent,  of  them  gave  nega- 
tive results,  while  the  numbers  of  bacteria 
varied  between  100  and  3,000  per  cubic  centi- 
meter. Of  17  tributary  brooks  which  were  ex- 
amined all  were  found  to  contain  B.  Coll  In 
small  numbers.  The  object  of  the  Investiga- 
tions   was   to   ascertain   the   character   of  the 


.The  authors  place  great  stress  on  the  test 
for  B.  Coll  as  an  indication  of  the  sanitary  con- 
dition of  the  water,  but  from  the  description 
of  the  methods  which  they  employed,  it  is  ques- 
tionable whether  they  have  not  included  under 
the  term  B.  Coli  certain  related  forms  which 
are  not  of  intestinal  origin.  In  fact  they  admit 
this,  and  give  a  list  of  bacteria  which  they  con- 
sider as  belonging  to  the  general  group  of  B. 
Coll.  Their  contention  that  all  these  organisms 
are  in  a  measure  indicative  of  contamination 
seems  to  be  sound,  judging  from  their  experi- 
ments and  from  the  work  of  other  investigators 
In  the  same  line.  Their  tests  for  the  presence 
of  B.  enteritidls  sporogenes,  for  example,  fol- 
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low  along  in  parallel  series  with  the  tests  of 
B.  CoU,  as  shown  by  the  table. 

The  authors  attribute  the  improvement  in 
the  quality  of  the  water  below  the  town  to 
dilution,  sedimentation,  the  straining  action  of 
aquatic  plants,  and  the  influence  of  some  of  the 
lower  forms  of  microscopic  life.  In  order  to 
compare  the  purification  which  takes  place  In 
the  River  Severn  with  that  of  other  rivers,  they 
give  a  table  of  the  results  of  certain  German 
investigators,  and  show  that  there  is  a  general 
correspondence  between  them.  Thus,  experi- 
ments made  in  IS90  by  the  Imperial  Board  of 
Health  of  Berlin  gave  the  following  number  of 
bacteria  in  the  water  above  and  below  the  city : 

Number  of 
Bacteria 

Locality.  I>*r  cc. 

Aborc  Berlla   8.4KM) 

Jost  bdow    Berlin 24,400 

2.8  miles  below   BerUa 34,300 

e.7   Biles    below    Berlin 170,000 

8.7   ■Olea   below    Berlin 131,000 

10.3    mUea   below    Berlin 17,500 

43.5    miles   below    Berlin 9,200 

ThU  river,  whicb  baa  a  normal  flow  of  abont  25,- 
00i>.oOO  gallons  per  day,  is  said  to  receive  1/3U  of  Its 
volume  of  sewase. 

Stream  Deposits. — The  River  Severn  at  Shrews- 
bury has  an  average  width  of  about  20U  feet, 
and  is  comparatively  shallow  above  and  below 
the  town.  Its  bottom  is  gravelly  and  rocky, 
but  between  the  water-works  and  Ferry  III.  it 
is  filled  with  irregular  deposits  of  mud.  The 
banks  of  the  stream  are  for  the  taiost  part 
muddy  and  lined  with  willow  trees.  During  the 
summer  season  there  is  an  extensive  growth  ot 
weeds,  such  as  the  water  Ranunculus,  Potamoge- 
ton  and  Myriophynlum,  which  in  places  extend 
from  shore  to  shore  across  the  stream.  These 
water  weeds  exert  a  marked  influence  on  the 
deposition  of  suspended  matter  in  the  stream. 

In  order  to  determine  at  what  points  in  the 
stream  the  more  solid  portions  of  the  polluting 
material  tend  to  settle,  the  experiment  was 
made  of  putting  into  the  stream  at  Ferry  I.  a 
large  number  of  colored  corks.  After  15  hours 
the  river  was  examined  and  the  position  of  the 
corks  noted.  They  were  found  in  the  positions 
shown  on  the  map.  it  was  observed  that  for 
the  most  part  they  had  lodged  over  heavy  de- 
posits of  mud,  and  it  was  noted  that  the  color 
of  the  mud  in  these  places  was  blacker  than 
elsewhere  in  the  stream,  and  was  more  offen- 
sive in  character.  Samples  of  mud  were  col- 
lected for  analysis  at  various  points  between 
the  County  Asylum  and  Ironbridge,  and  were 
found  to  contain  the  following  numbers  of  B. 
CoU: 

Number  u( 

Locality.  B.  Coll  per  gram. 

Above  Coanty  Asylum 8  tu               7U 

Between  County  Asylum  and  tbe 

Waterworks 30    "          1,600 

Between  Water  Works  and  Rng- 

lisb   Bridge    40,000    "        52,000 

Opposite    Brewery    sewer    above 

EogllKb    Bridge    300,000    "  1,200,000 

Between     EnglUta     Bridge     and 

Kerry    III 2.240    "        43,200 

Between  Ferry  III.  and  L'fflngton  1.580    "        17,500 

Between  t'fllngton  and  Cressage.  33    "          2,490 

Betweei  Cressageand  Irunbrldge  33    "             165 

On  the  map,  the  sewer  outlets  are  shown  by 
the  arrows;  and  the  positions,  on  May  17,  1900. 
of  the  corks  thrown  in  at  Ferry  I.  on  the  pre- 
ceding day  are  indicated  by  dots  in  the  river. 

Tbese  results  show  that  the  mud  of  the  stream 
was  seriously  contaminated  all  the  way  from 
Shrewsbury  to  Ironbridge.  and  indicate  how  at 
times  of  flood  these  deposits  may  become 
set-ondary  sources  of  pollution.  In  some  cases 
it  was  found  that  decomposition  was  taking 
place  under  anaerobic  conditions,  and  the  au- 
thors pointed  out  how  the  gaseous  products 
ml)?ht  create  nuisances  along  the  stream.  The 
authors  claim  that  they  have  found  no  evidences 
of  the  multiplication  of  B.  Coli  in  the  water  of 
the  river. 

The  article  is  illustrated  with  4  maps,  5 
diagrams  and  several  excellent  photographs  of 
microorganisms,  besides  30  tablfs  which  give 
in  detail  the  results  of  analyses. 


Ezperimeotal  Laboratory  of  the  North  German 
Uoyd. 


In  a  recent  issue  of  the  "Austrian  Weekly  of 
Public  Works"  Herr  A.  Schromm  gives  a  de- 
scription of  the  experimental  station  of  the 
North  German  Lloyd,  at  Bremerhaven,  which  is 
of  considerable  Interest  A  condensed  transla- 
tion of  this  paper  is  given  below: 

The  object  of  such  an  experimental  laboratory 
for  shipbuilding  is  to  furnish  data  based  on 
the  resistance  encountered  by  the  model  of  a 
ship,  if  moved  through  a  water  tank  with  a 
certain  velocity.  These  data  are  to  be  used  to 
determine  the  resistance  of  ships  of  forms  simi- 
lar to  those  experimented  upon.  The  experi- 
ments made  in  this  direction  by  the  well  known 
English  naval  engineer,  Mr.  Froude,  have  been 
fundamental  in  this  direction.  Mr.  Froude  was 
the  first  to  base  on  such  experiments  with 
models  a  theory  of  ship  resistance,  and  his 
theory  remains  the  best  in  the  field,  giving  re- 
sults nearest  to  the  actual  facts. 

According  to  the  character  of  the  ship  to  be 
built  Its  displacement  is  computed  and  its  water- 
lines  are  laid  out.  From  this  plan  the  model  ot 
the  ship  is  made.  In  this  laboratory,  by  means 
of  an  ingenious  machine  which  cuts  the  model 
out  of  paraffine.  These  parafBne  models  are  gen- 
erally 13  to  16  feet  long  and  are  perfectly  simi- 
lar to  the  geometric  shape  of  the  Intended  ship. 
The  model  is  drawn  through  a  tank  filled  with 
water  and  Its  resistance  to  motion  is  measured 
by  a  dynamometer,  which  records  automatically 
the  time  and  the  space  traversed.  The  extreme 
difficulty  ot  designing  an  absolutely  correct  ship 
is  seen  at  once  from  the  consideration  that,  for 
a  given  displacement,  an  indefinite  number  of 
dimensions  are  possible  in  length,  width  and 
draft.  Of  course  conditions  set  by  harbors  or 
rivers,  canals  or  docks,  limit  the  variations  to 
a  considerable  extent,  nevertheless,  numerous 
forms  of  ships  are  still  left  which  all  satisfy  a 
given  displacement.  A  model  tank  therefore 
furnishes  sure  means  for  determining  which 
forms  will  best  satisfy  the  required  conditions. 
Before  the  introduction  of  this  experimental 
method,  the  design  of  the  form  of  boats  con- 
sisted merely  in  copying  previous  successful 
boats.  For  centuries  this  was  the  only  pro- 
cedure, and  the  ship-builder  kept  the  secret  of 
a  successful  ship  hidden  from  the  rest  of  the 
world. 

The  tank  of  the  Lloyd's  laboratory  is  some 
540  feet  long  and  20  feet  wide,  and  has  a  depth 
of  10.5  feet.  Along  the  sides  a  substantial  track 
is  laid  on  which  the  traction  platform,  20.5  by 
31  feet,  is  moved  by  electric  motors.  The  motive 
power  is  so  controlled  that  It  can  furnish  430 
different  but  uniform  velocities  varying  from 
1.5  to  15.5  feet  per  second.  The  corresponding 
velocity  of  the  model  is  computed  according  to 
the  principle  of  the  "mechanical  similarity," 
announced  by  Newton.  Froude  was  the  first  to 
apply  this  Newtonian  principle  to  the  computa- 
tion of  the  velocities  of  his  models.  The  prin- 
ciple of  the  "mechanical  similarity"  is:  If  two 
ships  exactly  similar  geometrically  move  in 
water  with  corresponding  velocities,  the  wave 
and  vortex  resistances  of  these  bodies  are  to 
each  other  as  the  third  power  of  their  linear 
dimensions  or  as  their  displacements. 

The  required  corresponding  velocity  having 
been  determined  the  model  istested  for  a  range 
of  velocities  both  sides  of  the  computed  value. 
The  different  velocities  of  traction  and  thoir 
corresponding  resistances  are  then  plotted  as 
abscisses  and  ordinates  respectively  and  the 
curve  of  resistance  is  thus  obtained.  The  total 
resistance,  W,  encountered  by  a  body  moving  in 
water  may  be  divided  into  two  parts,  a  resist- 
ance due  to  friction,  W,,  and  a  resistance  due 
to  wave  and  vortex  motion,  W,.     The  first  is 


caused  by  the  friction  of  the  wetted  surface  of 
the  fioating  body  on  the  water,  the  second  by 
the  formation  of  waves  in  front  of  the  body  and 
the  wave  and  vortex  formation  in  its  back. 
According  to  Froude's  formula  the  friction  re- 
sistance is  determined  empirically.  It  is  a  di- 
rect function  of  the  area  and  character  of  the 
wetted  surface,  of  the  density  of  the  water  and 
of  the  velocity  at  which  the  model  is  ipovod 
through  the  water.  If  the  co-efficients  of  fric- 
tion for  the  different  kinds  of  surface  of  the 
model  and  of  the  ship  are  known,  the  ffictional 
resistances  can  be  computed  without  further 
difficulty.  If  the  total  resistance  of  the  model 
has  been  determined  by  experiment,  the  wave 
and  vortex  resistance,  which  cannot  be  com- 
puted, is  found  by  the  subtraction  of  the  fric- 
tional  from  the  total  resistance. 

The  wave  and  vortex  resistance  of  the  model 
once  having  been  determined  by  experiments  it 
needs  only  to  be  multiplied  by  a',  that  is  by 
the  third  power  of  the  ratio  of  the  scale  of  the 
ship  to  the  model  in  order  to  find  the  corre- 
sponding resistance  of  the  ship.  Adding  to  the 
latter  resistance  the  frlctional  resistance,  the 
total  resistance  of  the  ship  is  given  by: 
W  =:  W,  a=  +  W, 

The  paraffine  used  for  making  the  models  has 
a  specific  gravity  of  0.87  and  a  melting  point  of 
58°  to  63°  0.  The  moulding  box  is  some  20  feet 
long,  3.3  feet  wide  and  3  feet  deep.  The  model 
consists  of  a  hollow  casting  about  IVo  to  1% 
Inches  thick.  It  is  cut  to  the  required  shape  and 
dimensions  by  a  rotary  model  cutting  machine 
which  is  ingeniously  arranged  to  follow  the 
lines  on  the  drawing. 


Gas  Power  Development. 


Some  Interesting  installations  of  gas  genera- 
tors in  connection  with  gas  engine  central  sta- 
tions for  producing  electricity  for  light  and 
power  are  under  course  of  construction  by  West- 
inghouse.  Church,  Kerr  &  Company,  engineers. 
New  York  City.  At  the  Winchester  Repeating 
Arms  Company,  in  New  Haven,  a  power  house 
has  been  designed  to  accommodate  a  new  gas  en- 
gine equipment  and  the  entire  power  for  manu- 
facturing and  lighting  purposes  will  be  supplied 
from  it.  Three  Westinghouse  gas  engines  aggre- 
gating 500  horse-power  drive  direct-current  gen- 
erators, two  additional  units  to  be  employed  as 
auxiliaries  and  Loomis  Pettibone  gas  generatoi-s 
comprise  this  plant. 

The  gas  making  plant  of  the  Consolidated  In- 
dustries Company,  at  Batavia,  N.  Y.,  will  be  ar- 
ranged to  produce  metallurgical  coke  and  fuel 
gas,  the  latter  to  operate  gas  engines  driving 
alternating-current  generators.  At  Rockland,  N. 
Y.,  there  will  be  an  installation  consisting  of 
an  Independent  gas  manufacturing  plant  em- 
ploying the  Loomis  Pettibone  process,  and  a 
power  plant  containing  Westinghouse  direct- 
connected  gas  engine  generator  units.  Tbe  pro- 
ducer plant  will  supply  water  gas  to  the  Ram- 
apo  Iron  Works  and  the  Ramapo  Foundry  Com- 
pany for  heating  and  metallurgical  purposes, 
and  electric  power  to  other  industrial  plants  in 
the  vicinity,  including  the  Standard  Brake 
Shoe  Company,  located  about  4  miles  distant 
from  Hlllburn.  The  plant  will  also  supply  cur- 
rent for  lighting  throughout  the  Ramapo  Valley 
district,  some  14  miles  in  extent.  The  gas  en- 
gines installed  are  also  of  the  new  Westing- 
house horizontal  double-acting  type  of  350  horse- 
power, each  equipment  aggregating  1,200  brake 
horse-power  or  1,400  brake  horse-power  maxi- 
mum. The  engines  are  direct  connected  lo 
Westinghouse  polyphase  generators  and  con- 
structed to  operate  in  parallel.  A  128  horse- 
power vertical  gas  engine  unit  will  also  be  em- 
ployed for  carrying  light  loads,  and  assisting  at 
peak.  loads. 
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The  Artesian  Water  Supply  of  Memphis,  Tenn. 


The  present  supply  for  the  Memphis  water- 
works system  is  derived  from  a  stratum  of 
water-bearing  sand  underlying  the  Mississippi 
valley  in  that  neighborhood,  about  350  feet  be- 
low the  surface.  _The  water  is  obtained  by 
means  of  wells  6,  8,  and  10  inches  in  diameter 
sunk  through  the  upper  stratum  of  impervious 
clay  and  extending  well  into  the  sand.  Brass 
strainers  about  50  fe  l  long  are  attached  to 
the  bottoms  of  the  well  casings,  to  collect  the 
water  and  prevent  the  influx  of  sand.  The 
older  wells  generally  had  single  casings  of  6 
or  8-inch  wrought  iron  pipe,  while  the  later 
casings  are  of  heavier,  10-inch  steel  pipe,  with 
specially  protected  threads,  and  an  outer,  or 
protective,  casing  of  13-inch  steel  pipe. 

The  water  is  found  to  be  under  pressure  not 
Quite  sufficient  to  cause  it  to  flow  from  the 
tops  of  the  wells  at  the  surface  of  the  ground, 
although  it  has  been  stated  that  originally  it 
rose  6  or  7  feet  above  the  surface.  On  this 
account  a  tunnel  with  drifts  connecting  with 
the  individual  wells  was  constructed  at  a 
depth  of  70  or  75  feet  below  the  surface. 
Through  these  drifts  and  the  tunnel  the  wa- 
ter is  led  to  a  suction  chamber,  from  which  it 
is  lifted  by  the  pumps  and  then  forced  through 
-the  distributing  mains  to  the  various  parts  of 
the  city.  In  the  different  shafts,  shown  on  the 
plan  of  the  supply  system,  are  gates  operated 
from  the  surface,  by  means  of  which  a  section 
of  the  supply  system  can  be  shut  off  from  the 
remainder,  its  wells  balled  off  (i.e..  shut  off 
from  the  tunnel)  from  the  surface,  the  water 
pumped  out  from  the  pump  chamber  in  the 
shaft,  and  the  section  made  accessible  for  in- 
spection or  repairs.  An  extended  description 
of  these  works  soon  after  their  construction 
was  given  in  The  Engineering  Record  of  Sep- 
tember 12,  December  5  and  19,  1891,  January 
2  and  February  13  and  20.  1892. 

The  city  of  Memphis  is  growing  rapidly,  and 
it  is  estimated  that  in  a  short  time  there 
will  be  a  demand  for  20,000,000  to  30,000,- 
000  gallons  per  day  made  on  its  water  sup- 
ply. It  has  also  been  estimated  that  the  eco- 
nomical limit  of  supply  from  the  present  sys- 
tem of  wells,  taken  at  25,000,000  gallons  per 
day,  will  be  reached  in  five  years,  at  the  out- 
side. It  is  therefore  evident  that  a  very  con 
siderable  increase  in  the  supply  will  be  neces- 
sary within  a  few  years,  and  the  question 
arose  as  to  whether  the  system  of  artesian 
wells  could  be  profitably  extended  so  as  to 
practically  double  the  supply,  or  whether  it 
would  be  better  to  take  the  additional  supply 
from  the  Mississippi  River.  Three  consulting 
engineers,  Messrs.  Arthur  Hider,  J.  A.  Omberg, 
Jr.,  and  A.  T.  Bell,  were  engaged  by  the  city 
to  Investigate  this  matter,  and  report,  among 
other  things,  on  the  condition  and  value  of  the 
present  plant,  which  is  owned  by  the  Artesian 
Water  Company,  of  Memphis.  Some  valuable 
Information  in  regard  to  the  action  of  artesian 
wells  was  obtained  by  this  commission  in  the 
course  of  their  investigations,  which  is  pre- 
sented in  a  special  report.  This  report,  to- 
gether with  one  on  the  financial  condition  of 
the  Artesian  Water  Company  by  Messrs.  Rask- 
ins &  Sells,  public  accountants,  of  New  York, 
was  presented  to  the  city  council  of  Memphis 
recently  and,  somewhat  condensed  and  rear- 
ranged, form  the  major  part  of  this  article. 

There  is  a  definite  limit  to  the  rate  at  which 
water  can  be  obtained  from  any  well  or  sys- 
tem of  wells.  The  quantity  which  will  flow 
from  any  one  well  will  depend  on  three  factors, 
the  pressure  at  which  it  discharges,  the  size 
of  the  pipe,  and  the  freedom  with  which  the 
water  enters  the  well  at  the  strainer.    In  the 
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case  of  a  number  of  wells,  the  aggregate  dis- 
charge is  governed  by  the  same  conditions. 
Observations  of  the  total  discharge  from  the 
Memphis  wells  under  very  different  conditions 
extending  over  the  period  of  four  years  con- 
sidered by  the  commission,  show  plainly  the 
effect  of  varying  any  of  the  three  factors  just 
named. 

Experimentation  on  individual  wells  has 
shown  that  the  quantity  of  water  discharged 
from  a  given  well  varies  directly  with  the  head 
of  flow;  that  is,  if  a  well  flowing  under  a  given 
head  yield  a  given  quantity  of  water  per  sec- 
ond, at  twice  the  given  head  the  quantity  of 
flow  will  be  approximately  doubled.  If  this  be 
true  for  each  individual  well,  the  total  yield 
from  a  system  of  a  fixed  number  of  wells 
should  bear  a  fixed  relation  to  the  draught  or 
head  of  discharge.  A  comparison  of  the  rate 
of  pumping  and  the  corresponding  draught  or 
lowering  of  the  level  in  the  suction  chamber 
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(the  amount  of  such  draught  indicating  the 
head  of  flow  of  the  wells)  shows  this  to  be  ap- 
proximately true  through  any  short  period  of 
time.  If  this  relation  remained  constant 
throughout  the  period  of  observation,  the 
curves  of  pumpage  and  draught  shown  on  an 
accompanying  diagram  would  be  identical,  if 
the  ordinates  of  curve  of  pumpage  and  those 
of  curve  of  draught  were  so  assumed  that  the 
relation  of  distances  representing  units  of 
pumpage  and  units  of  draught  were  the  same 
as  the  constant  relation  between  pumpage  and 
draught.  For  example,  if  it  were  found  that 
for  every  4  feet  of  draught  there  were  about 
1.000,000  gallons  of  water  per  day  discharged, 
then  the  spaces  on  pumpage  curve  represent- 
ing 1,000,000  gallons  should  be  equal  to  those 
on  draught  curve  representing  4  feet  of  draught. 
This  relation  of  4  feet  of  draught  per  mill- 
ion gallons  per  day  wag  found  to  be  close  to 
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the  true  relation  between  pumpage  and  draught, 
and  the  curves  on  the  diagram  were  plotted  on 
that  basis.  A  glance  at  the  diagram,  however, 
shows  that  the  curve  of  draught,  while  show- 
ing variations  corresponding  to  change  in 
pumpage,  is  far  from  being  identical  with  U. 
This  variation  in  the  relation  between  the  flow 
and  head  is  evidently  due  to  the  other  two 
conditions  determining  flow,  viz.,  size  of  wells 
and  the  freedom  with  which  the  water  enters 
the  strainer.  By  size  of  wells  is  meant  the 
aggregate  sectional  area,  or  the  number  of 
wells.  The  number  of  wells  in  use  since  1897 
has  been  nearly  constant,  so  that  the  amount 
of  discrepancies  between  the  two  curves  rep- 
resents approximately  the  comparative  freedom 
with  which  water  entered  the  strainers.  In  the 
other  part  of  the  same  diagram  the  amount  of 
variation  in  the  relation  between  flow  and  head 
is  shown  and  the  curve  represents  the  relative 
condition  of  the  supply  at  various  times.  With 
a  given  condition  of  supply  represented  by  a 
point  on  the  curve,  it  is  easy  to  determine  ap- 
proximately the  maximum  probable  yield  from 
the  system  of  wells  in  use  at  that  time,  at  suc- 
tion limit  or  maximum  draught. 

In  October,  1898,  the  condition  of  the  sup- 
ply system  was  at  its  worst,  showing  that  at 
that  time,  with  that  system  of  wells,  the  max- 
imum rate  of  yield  possible  was  only  about  10,- 
200,000  gallons  per  day,  a  rate  which  would  be 
totally  inadequate  to  supply  the  present  de- 
mand. This  condition  was  due  to  the  abandon- 
ment of  an  old  battery  of  wells  shortly  before. 
The  very  marked  improvement  in  the  next  six 
months  showing  the  ultimate  rate  of  yield  at 
suction  limit  to  have  increased  to  about  19,- 
000,000  gallons  per  day,  was  due  to  turning  on 
thirteen  new  wells.  The  same  marked  im- 
provement is  shown  where  nineteen  new  wells 
were  turned  on  in  January,  1901,  though  the 
improvement  due  to  the  nineteen  new  wells  is 
not  proportionately  greater  than  that  due  to 
the  thirteen  wells,  because  of  the  greater  aver- 
age quantity  pumped  reducing  the  general  head 
of  flow  from  the  system. 

In  this  connection  it  will  be  noted  from  the 
diagram  that  the  increase  in  the  rate  of  yield 
due  to  increasing  the  number  of  wells  is  not 
entirely  permanent,  but  gradually  falls  away, 
and  in  the  course  of  a  year  or  two,  almost  dis- 
appears. This  is  due  to  the  deterioration  in 
the  condition  of  the  individual  wells.  Tests  of 
the  flow  from  the  individual  wells  show  that 
the  discharge  is  always  much  greater  shortly 
after  first  being  turned  on  than  after  it  has 
been  in  use  for  a  time.  This  rapid  reduction 
of  the  average  flow  is  to  be  expected,  is  un- 
avoidable, and  does  not  in  any  way  represent 
a  depreciation  of  the  well.  It  is  due  to  the 
voids  in  the  average  coarse  sand  around  the 
strainer  becoming  more  or  less  fllled  by  finer 
sand  from  the  surrounding  area,  which  is  car- 
ried by  the  water  flowing  toward  the  well. 

An  average  condition  of  a  supply  of  about 
50  wells  for  the  past  four  years  shows  a  rate 
of  yield  of  about  14,900,000  gallons  per  day  at 
suction  limit.  By  cleaning  strainers  and  sink- 
ing more  wells  this  maximum  may  be  brought 
up  greatly.  The  curve  of  condition  shows  that 
on  July  1,  1902,  this  limit  of  supply  was  about 
17,500,000  gallons,  and  had  been  raised  to  that 
amount  since  April,  when  it  was  about  16,500,- 
000  by  flushing  strainers.  On  July  18,  six  new 
wells  were  connected  and  increased  the  total 
flow  to  about  19,000,000  gallons  per  day,  from 
which  it  may  recede  during  the  next  four 
months  to  about  17,500,000  gallons  per  day. 
The  ultimate  rate  of  yield  referred  to  does  not 
mean  the  ultimate  rate  obtainable  from  the 
artesian  sands  at  that  point,  but  the  maximum 
rate  of  yield  from  the  systems  of  wells,  under 
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existing  condiUons.  already  in  use  at  the  time 
o£  observaUon.  By  the  condition  o(  the  wells 
genermlly.  is  meant  the  condition  of  the  ma- 
terial Immediately  around  the  strainer.  If 
there  is  a  small  stratum  of  clay  in  proximity 
to  the  strainer,  the  slots  quickly  become 
cloned  and  the  well  flow  is  diminished  ac- 
conlingly.  M  there  are  indications  of  clay  in 
proximity  to  the  strainer,  shown  by  whitish  or 
milky  water,  it  would  probably  be  better  to 
abuidon  the  well  and  draw  the  casing  for  util- 
isation elsewhere. 

When  a  well  made  in  good  sand  shows  con- 
siderable decrease  in  flow,  flushing  is  resorted 
to,  to  improve  its  condition.  In  doing  this  a 
stream  of  water  under  considerable  pressure  is 
forced  from  the  inside  of  the  strainer  through 
the  slots  and  into  the  sand.  An  ingenious  tool 
has  been  devised  for  this  purpose,  which  con 
fines  the  water  to  a  small  section  of  the  strain- 
er. Insuring  a  much  more  thorough  cleansing 
than  Is  possible  by  merely  forcing  a  stream  of 
water  down  the  well  and  allowing  it  to  dis 
sipate  through  the  parts  of  the  strainer  offer- 
ing the  least  resisUnce.  A  diagram  in  the  re- 
port of  the  commission  (not  reproduced)  gives 
some  of  the  results  of  flushing  with  this  tool. 
An  average  of  four  wells  shows  a  falling  off 
in  flow  of  about  32  per  cent,  during  nine 
mffn<»'«.  after  which  flushing  was  begun  and 
Increased  the  flow  about  70  per  cent.,  or  about 
IS  per  cent,  above  the  original  condition  at  the 
beginning  of  the  record.  The  average  of  two 
other  wells  which  were  not  flushed  showed  a 
very  regular  decrease  in  flow  from  230,000  to 
120,000  gallons  in  seven  months. 

The  flushing  tool  mentioned  has  been  in  use 
only  since  April,  1902,  hence  no  extended  pe- 
riod of  observation  is  available,  but  the  .re- 
sulU  thus  far  seem  to  show  that  the  present 
supply  system  can  be  increased  about  20  per 
cent,  by  iu  use.  The  effect  of  this  flushing 
seems  to  disappear  in  about  three  to  five 
months.  The  expense  of  each  flushing  is  at 
present  about  ?70,  making  a  maintenance 
charge  of  about  J23  per  month  per  well,  on  a 
basis  of  flushing  four  times  a  year  in  order 
to  msinUin  19,000,000  or  20,000,000-gallon  sup- 
ply. In  order  to  obtain  and  maintain  a  sup- 
ply greater  than  this,  or  to  obtain  an  abso- 
lutely reliable  supply  of  this  size,  it  will  be 
necessary  to  materially  increase  the  number 
of  wells. 

If  each  additional  well  sunk  increased  the 
supply  in  proportion  to  the  number  of  wells, 
there  would  be  no  limit  to  the  supply  obtain- 
able by  adding  to  the  number  of  the  wells;  but 
such  is  not  the  case.  Each  new  well  sunk 
diminishes  the  flow  from  the  existing  wells, 
and  provides  an  additional  quantity  of  water 
equal  only  to  the  difference  between  its  own 
flow  and  the  diminution  of  the  aggregate  flow 
of  the  other  wells,  caused  by  reducing  the 
head.  As  the  number  of  wells  in  a  given  area 
increases,  the  difference  between  these  two 
quantities  becomes  smaller  and  smaller  until 
a  point  is  reached  where  the  revenue  from  the 
increased  amount  of  water  would  not  Justify 
the  Interest  and  maintenance  charges  on  the 
well  and  additional  underground  construction. 

In  this  connection  it  is  interesting  to  note 
what  occurred  when  engineering  operations 
were  first  begun  on  the  system  with  a  tem- 
porary plant  in  May.  1888.  At  that  time,  wells 
21  to  31  inclusive  were  connected  at  the  sur- 
face of  the  ground  by  a  cast  Iron  suction  pipe. 
On  May  10,  a  test  was  made  as  follows:  First, 
by  means  of  gates  all  the  wells  were  discon- 
nected from  the  pipe  but  one.  Before  starting 
the  pump,  the  water  rose  In  the  wfll  pipe  some 
«  or  7  feet  above  the  stirfare  of  the  ground. 
The  pump,  which  was  depressed  several  feet 


THE    ENGINEERING     RECORD. 

below  the  surface  of  the  ground,  was  then 
started  and  the  water  in  the  well  was  lowered 
about  30  feet,  or  as  low  as  the  pump  could 
draw  it  and  surely  fill  the  pump  chambers. 
The  quantity  pumped  was  at  the  rate  of  a  little 
over  1,000,000  gallons  per  day.  One  after  an- 
other of  the  wells  were  added,  until  eight  wells 
were  in  operation,  the  water  in  them  being 
lowered  as  before  about  30  feet  below  the  flow 
line.  The  result  was  a  total  yield  at  the  rate 
of  2,500,000  gallons  per  day  from  the  eight 
wells. 

The  present  area  over  which  wells  are  dis- 
tributed is  about  one  quarter  of  a  square  mile. 
The  absolute  maximum  amount  possible  from 
that  area  would  be  obtained  when  the  whole 
area  was  converted  into  one  vast  well  of  one 
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difference  of  about  eight  feet  of  draught  in 
level  to  15  teet  difference  in  draught  In  area 
of  supply.  The  pump  well  draughts  of  35  and 
50  feet  represent  respectively  about  8,750,000 
and  15,000,000  gallons  per  day,  or  a  difference 
of  about  6,250,000  gallons  per  day  which  causes 
the  8-foot  increase  in  draught  of  static  level  in 
areas  contiguous  to  supply  area.  At  maximum 
supply  obtainable,  this  static  level  would  be  re- 
duced to  level  of  supply  area,  or  about  60  feet. 
In  order  to  do  this,  a  supply  of  about  800,000 
gallons  per  foot  of  decrease  would  have  to  be 
disposed  of.  This  indicates  an  ultimate  supply 
close  to  50,000,000  gallons  per  day  as  the  ab- 
solute maximum  from  a  limited  area.  The  eco- 
nomical limit  of  quantity  from  a  given  area, 
beyond  which  it  would  be  impracticable  to  go. 


Distances   from    Pumping  .  Station     in    Feet. 

Diagram  Showing  Hydbaui-ic  Slopes  near  Pumping  Station. 
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Variot.on  in  Condition  of  Supply  and  Ultimate  Yield  of   Supply   at   Suction 
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Relation      between     Pumpage     and    Draught, 
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Diagrams  Showing  Condition  of  Supply. 


quarter  of  a  square  mile  sectional  area.  The 
quantity  of  water  which  could  be  obtained  from 
such  a  well  can  be  determined  if  it  he  assumed 
that  the  quantity  of  discharge  will  vary  di- 
rectly as  the  draught,  an  assumption  known 
to  be  erring  on  the  safe  side  through  the  com- 
mission's range  of  observation.  Data  for  this 
estimate  were  obtained  from  an  observation  of 
the  depth  of  draught  in  wells  balled  off  (i.e., 
tunnel  connection  closed  and  water  allowed  to 
reach  its  static  level),  in  close  proximity  to 
the  area  of  supply,  at  various  depths  of  draught 
In  pump  well.  At  a  draught  of  35  feet  in  pump 
well  the  draught  In  the  balled  off  well  was  21 
feet;  at  pump  well  draught  of  50  feet  the 
draught  In  well  was  about  29  feet,  showing  a 


is  probably  in  the  neighborhood  of  25,000,000 
to  30,000,000  gallons  per  day.  In  providing  a 
supply  in  excess  of  the  economical  limit  of  the 
present  system,  it  is  well  to  anticipate  the  de- 
mand by  20  years  or  more,  or  to  provide  for  a 
total  supply  of  50,000.000  to  60,000,000  gallons 
per  day.  This  would  require  an  entirely  inde- 
pendent system,  in  many  respects  a  duplication 
of  the  present  one. 

A  diagram  is  given  showing  the  hydraulic 
surface  in  the  neighborhood  of  the  wells,  and 
also  the  probable  effect  of  a  second  similar 
system  located  about  four  miles  away.  From 
the  diagram  it  is  seen  that  at  a  distance  of 
about  four  miles  from  the  present  station,  the 
effect  of  the  draught  Is  very  little  more  than 
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it  would  be  several  miles  further  away,  indi- 
cating that  it  might  be  safe  to  establish  a  new 
supply  at  this  distance  from  the  present  sta- 
tion, both  stations  to  yield  about  15,000,000  gal- 
lons per  day.  The  effect  on  the  slope  of  the 
increase  in  the  quantity  pumped  is  plainly  in- 
dicated by  the  diagram,  which  shows  the  dif- 
ference in  the  hydraulic  slope  in  1898,  when 
about  9,000,000  gallons  per  day  were  pumped, 
and  in  1902,  when  the  daily  average,  is  about 
12,000,000  gallons. 

The  probable  cost  of  an  independent  system 
is  given  as  follows: 

00   10-luch   wells  at   $.3,000 $150,000 

10.000   feet   drifts  at    .$S SO.OOO 

5,000  feet   utoot   tunnel   at  *I.S 00,000 

Shafts,   auxiliaries,    gates,   etc 45,000 

Pump    pit,    etc 40.000 

Building    and    stailvs 55.000 

Boilers,    pumps,    macliinery.    etc. 215.000 

Additional  main.   10,000   feet  at  *10 100.000 

Kngineering    and    contingencies 116.250 

Total    *891,2.->0 

The  chief  expense  of  an  artesian  system, 
outside  of  interest  and  ordinary  operating  ex- 
penses, which  are  assumed  in  this  case  to  be 
about  equal  for  all  systems,  is  in  the  main- 
tenance and  depreciation  of  the  wells.  This 
item  in  recent  experience  amounts  to  about 
?20  per  month  per  well  for  maintenance,  and, 
allowing  $17  per  month  for  depreciation,  the 
total  expense   is  about  $4   per  tnillion  gallons. 


iJi^Hbf»r    /  Surface  of  Ground. 
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DiflScuIt    Sewer   Construction   at   Newton,   Mass. 
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on  a  basis  of  300,000  gallons  per  day  per  well. 
Comparing  this  with  the  corresponding  ex- 
tra expense  of  the  slow  filtration  of  the  Miss- 
issippi River  water,  a  conservative  estimate 
shows  a  difference  in  cost  in  favor  of  the  ar- 
tesian supply  of  about  $1  per  million  gallons. 
Disregarding  this  small  difference  in  cost,  in 
the  event  of  the  city  acquiring  the  present 
plant,  on  account  of  the  indicated  ample  supply 
of  artesian  water,  its  known  purity  and  health- 
fulness,  and  the  feasibility  of  obtaining  it,  the 
<ommission  of  engineers  recommended  its  con- 
tinued use,  by  enlarging  the  present  plant  and 
supply,  and  later  on  when  the  needs  of  the 
city  require  it,  the  construction  of  an  inde- 
pendent station,  located  at  least  four  miles 
from  the  present  station. 


Erratum.  In  the  article  on  the  Rio  Grande 
Bridge,  published  November  8,  corrections 
should  be  made  as  follows  at  the  top  of  the  first 
column  on  page  4.34.  The  three  lines  just  be- 
low the  formula  should  read:  H  :=  total  hori- 
zontal thrust;  S,  =  total  stress  in  a  member 
from  horizontal  unit  reaction  only:  S,  z=  total 
stress  in  a  member  from  vertical  unit  reaction 
only. 


In  the  extension  of  the  main  sewer  through 
Hemlock  Gorge,  for  the  Newton  Upper  Falls  dis- 
trict, many  obstacles  had  to  be  overcome,  the 
physical  features  of  this  section  presenting 
many  difficulties  which  made  the  work  slow  and 
expensive.  I.,edge  and  water  were  encountered 
throughout  the  whole  distance  of  about  1,750 
feet.  The  work  was  briefly  described  in  the 
last  annual  report  of  the  city  engineer  of  New- 
ton, Mr.  Irving  T.  Parnham,  from  which  report 
the  following  account  has  been  prepared; 

From  the  point  in  Boylston  Street  where  the 
trunk  sewer  built  in  1900  ended,  the  extension 
passes  through  a  rock  tunnel  193  feet 
long  as  a  20x30-inch  egg-shaped  sewer;  then 
follows  along  the  bed  of  the  Charles  River 
as    a    20-inch   cast-iron    pipe    to    Echo    Bridge, 


Inlet  End  or  Inverted  Syphon. 
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crosses  the  river  by  an  inverted  syphcn 
under  the  bridge,  consisting  of  two  lin^i 
of  iron  pipe,  one  6  inches  and  the  other  8 
inches  in  diameter,  and  each  about  250  feet  long. 
From  the  end  of  the  inverted  syphon  the  sewer, 
again  20x30-inches  in  size,  passes  through  a  sec- 
ond rock  tunnel  389  feet  long  and  follows  along 
the  bank  of  the  river  on  the  Needham  side 
nearly  to  Elliot  Street,  where  it  turns  and  re- 
crosses  the  river.  This  crossing  is  a  gravity 
sewer  of  16-inch  iron  pipe.  Near  this  point  the 
extension  proper  ends,  being  connected  with  the 
lateral  system  which  provides  for  the  drainage 
of  nearly  all  the  village  of  Newton  Upper  Falls. 
At  the  upper  river  crossing  of  16-inch  pipe 
the  grade  of  the  sewer  is  well  below  the  bed  of 
the  river,  and  connection  was  made  through  the 


ledge  to  the  river  bottom  for  the  purpose  of 
flushing  the  sewer  'when  necessary.  As  far 
down  as  the  second  river  crossing  there  Is  a  12- 
inch  subdrain  under  the  main  sewer,  which  dis- 
charges into  the  river  near  the  inlet  end  of  the 
inverted  syphon. 

As  the  sewer  is  from  6  to  12  feet  below  the 
surface  of  the  water  in  the  river,  great  care 
had  to  be  taken  in  the  construction  to  build 
the  sewer  and  manholes  perfectly  water-tight. 
This  was  accomplished  by  the  use  of  cast-iron 
pipe  laid  with  leaded  joints,  and  by  the  use  of 
concrete  and  steel  in  the  construction  of  the 
manholes.  In  some  cases  the  manholes,  in  ad- 
dition to  being  reinforced  with  expanded  metal 
near  the  outer  surface,  were  lined  inside  with 
•"Sii-inch  boiler  iron.  The  accompanying  illustra- 
tions show  the  principal  details  of  the  manholes 
at  each  end  of  the  inverted  syphon.  The  section 
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Typical  Section  in  Rraf  Tunnel. 
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Typical  Section  in  Second  Tunnel 

through  the  manhole  at  the  inlet  end  shows 
where  the  subdrain  leaves  the  main  sewer  to 
discharge  into  the  river.  As  the  bed  of  the  river 
is  ledge  a  trench  was  excavated  5  or  6  feet  deep, 
and  the  syphon  pipes  bedded  in  loose  stone  at 
the  bottom. 

In  order  to  insure  the  tunnel  portions  of  the 
sewer  being  water-tight,  the  brick  rings  were 
surrounded  by  the  thick  mass  of  concrete  shown 
on  the  typical  cross  sections.  As  the  city  owned 
no  air  compressor  or  other  equipment  for  tun- 
nel work,  it  was  thought  best  to  advertise  this 
part  of  the  work;  and  specifications  were  drawn 
up  for  driving  the  tunnels  and  building  the 
sewer  therein.  Only  one  bid  was  received,  and 
as  that  was  not  satisfactory  in  amount,  it  was 
lejected  and  the  work  undertaken  by  the  city 
forces.  A  12xl6-inch  Rand  air  compressor  rated 
to  give  251  cubic  feet  of  free  air  per  minute  was 
rented  and  placed  on  the  Needham  side  of  the 
river.  This  compressor  was  run  continuously 
day  and  night,  and  supplied  air  to  the  three 
headings  in  the  tunnels.  The  work  of  driving 
the  tunnels  and  constructing  the  sewers  was 
in  charge  of  Mr.  R.  K.  Porter,  as  inspector. 
There  were  used  on  the  work  6,150  pounds  of 
dynamite,  and  no  accident  of  any  kind  occurred. 


The  Best  Aluminum  Wire  Joint,  out  of  28  dif- 
ferent types,  is  made  as  follows,  according  to 
Mr.  W.  M.  Morrison,  in  a  paper  presented  to 
the  Institution  of  Electrical  Engineers:  The 
two  ends  of  the  wires  are  bent  round  each 
other,  or  simply  butted  together,  they  are  then 
surrounded  by  a  cigar-shaped  mould  in  two 
halves  which  are  clamped  together  and  molten 
aluminum  run  in  at  a  hole  in  the  top.  The 
mould  is  then  removed. 
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The  Vonrry  Water-Power  Development  of  3,117- 
Foot  Head. 


At  Vouvry.  Switzerland,  there  is  a  water- 
power  plant  now  in  operation  which  bears  the 
distinction  of  possessing  the  highest  head  of  all 
water-power  developments  yet  attempted,  cer- 
tainly on  a  large  scale.  It  has  a  total  head 
of  950  meters,  or  3,117  feet,  and  plans  have  been 
completed  to  uUlize  a  toUl  of  10.000  horse-power. 
Although  construction  work  has  in  general  been 
carried  on  to  realize  ultimately  this  capacity, 
the  present  installation  comprises  but  one-fifth 
of  the  total  contemplated  pow^er.  Supplement- 
ing a  brief  reference  that  was  made  to  this 
plant  In  The  Engineering  Record  of  May  17  may 
be  added  the  following  interesting  information 
gathered  from  an  article  in  a  recent  issue  of 
"Le  G^aie  Civil." 

The  plant  receives  the  water  from  Lake 
Tanay  and  the  works  are  located  at  Vouvry,  on 
the  left  bank  of  the  Rhone,  a  short  distance 
above  the  place  where  that  river  empties  into 
Lake  Leman.  The  surface  of  Lake  Tanay  is  at 
elevation  1,416  and  the  turbines  in  the  power- 
house are  at  elevation  466,  so  that  the  avail- 
able head  attains  950  meters.  The  lake  has  a 
superficial  area  of  111  acres  and  its  watershed, 
an  area  of  1,850  acres.  According  to  M.  Boucher, 
the  author  of  the  project,  the  total  volume  of 
water  will  amount  to  2.900.000.000  gallons  an- 
nually, or  12.3  cubic  feet  per  second.     Under  a 


deep,  into  which  the  water  now  enters  near  the 
top.  From  this  well  runs  a  tunnel  of  slight 
pitch,  the  entrance  to  which  consists  of  five 
openings  in  a  masonry  wall  provided  with  iron- 
covered  stop-planks.  Three  of  the  openings 
hold  short  cast-iron  pipes  15.75  inches  in  diam- 
eter, each  fitted  at  the  mouth  with  a  sort  of 
conical  cast-iron  stopper  acting  as  a  gate  or 
valve;  the  fourth  is  a  manhole  31  inches  in 
diameter  and  the  fifth  is  a  by-pass  pipe  4  inches 
in  diameter  for  setting  up  a  counter-pressure 
when  it  is  desired  to  open  the  main  pipes,  that 
is.  to  lift  the  stoppers.  When  the  level  of  the 
lake  is  at  its  maximum,  a  force  of  about  3  tons 
would  be  required  to  lift  each  stopper,  which  is 
suspended  by  a  lifting  chain,  were  it  not  tor 
the  by-pass. 

The  tunnel  is  984  feet  long  and  has  a  cross- 
section  of  32.3  square  feet.  About  100  feet  from 
its  lower  end  an  overflow  tunnel  runs  from  it 
at  a  right  angle.  A  little  above  the  point  of 
intersection  of  these  tunnels,  the  intake  tun- 
nel appears  to  be  closed  off,  except  for  three 
15.75-lnch  openings,  two  fitted  with  float  valves 
and  the  third  with  an  emptying  valve.  A  little 
below  the  intersection  there  is  a  small  dam 
forming  a  basin  of  water.  When  the  turbines 
are  operating,  there  is  a  call  for  water,  the  water 
level  lowers,  the  floats  of  the  valves  drop  and 
the  corresponding  openings  discharge.  When 
the  -works  shut  down  there  is  no  demand  for 


thickness  varying  from  0.27  to  0.45  inch.  It 
then  subdivides  into  two  branches  13.4  inches 
in  outside  diameter  and  4,260  feet  long,  with  a 
thickness  of  0.31  to  0.71  inch.  The  pipes  sub- 
jected to  heavy  pressure  are  of  Siemens-Martin 
steel,  without  riveting;  the  largest  are  welded 
by  hand,  the  others  in  the  rolling  mill.  The 
pipe  joints  are  made  by  the  use  of  bolts  through 
loose  rings  held  on  each  pipe  section,  as  indi- 
cated in  an  accompanying  illustration.  Water 
tightness  is  obtained  by  the  introduction  in  the 
Joint  of  a  ring  of  copper  enveloping  a  ring  of 
asbestos  having  the  form  of  the  interior  half 
of  a  torus,  that  is,  a  ring  of  half-round  cross- 
section,  and  an  initial  thickness  of  3  milli- 
meters, 0.12  inch,  and  reduced,  after  tightening, 
to  a  fraction  of  a  millimeter. 


Straight  and  Angle  Pipe-Joints. 
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Elevation   of  tue  Michaud  Governor. 


fall  of  3,117  feet  and  allowing  for  turbine  and 
other  losses,  the  normal  power  of  the  fall  would 
be,  with  a  constant  rate  of  discharge,  3,100 
horse-power.  This  would  amount  in  a  year  to 
27,150,000  horse-power-hours.  Lake  Tanay  can 
be  regarded,  however,  as  a  natural  reservoir,  so 
that  If  water  is  drawn,  say  during  only  1,000 
hours  per  year,  the  power  available  during  that 
period  would  be  27,150  horse-power.  Similarly. 
If  power  is  required  during  2,000  hours,  the 
average  output  figures  13,575  horse-power;  if 
during  3,000  hours.  9.050  horse-power.  The 
Vouvry  plant  has  been  exploited  to  aid  a  2,50!) 
horse-power  water-power  plant  at  Vuargny  on 
the  other  side  of  the  Rhone.  Electric  energy  Is 
distributed  to  a  large  number  of  towns  in  the 
valley  of  the  Rhone  by  means  of  transmission 
lines  which  aggregate  In  length  some  80  miles. 
supplying  63  stations  with  97  transformers.  In 
all  20,000  lamps  of  10  candle-power  are  served 
and  450  horse-power  in  morors.  The  equipment 
of  the  two  new  plants  has  been  selected  so  that 
the  output  of  both  can  be  transmitted  on  the 
one  system  of  conductors,  both  plants  possess- 
ing alternators  of  the  same  voltage  and  peri- 
odicity. 

The  intake  at  Lake  Tanay  will  consist  of  a 
heading  driven  at  an  elevation  85  feet  below  the 
normal  level  of  the  lake  into  a  well  100  feet 


water  from  them,  the  floats  rise  and  the  flow 
of  water  ceases.  To  lower  the  level  of  the  lake, 
in  order  to  prevent  passing  the  maximum  level, 
the  counterweights  of  the  float  valves  are  load- 
ed and  if  this  does  not  suffice  the  emptying 
valve  is  opened  and  the  water  passes  through 
the  overflow  tunnel. 

The  lower  end  of  the  intake  tunnel  is  of 
masonry  and  provided  with  an  emptying  valve. 
Here  begins  the  pressure  conduit  of  sheet-steel 
pipe  31.5  inches  in  diameter  and  325  feet  long, 
followed  by  a  pressure  tunnel  about  1,000  feet 
long.  From  the  latter  the  31.5-inch  steel  pipe 
continues,  with  an  inclination  of  about  5  per 
cent.,  for  3,900  feet,  terminating  in  three 
branch  pipes  19.7  inches  in  diameter.  From  one 
of  these  the  conduit  descends  to  the  works, 
while  the  two  others  are  closed  to  be  used 
when  future  needs  require  them.  At  this  point 
the  head  has  scarcely  attained  69  feet,  but  from 
there  on  it  Increases  very  rapidly.  Here  an 
automatic  valve  has  been  provided  to  close  off 
the  conduit  in  case  of  a  break  below,  and  there 
1b  an  air  pipe  15.75  inches  in  diameter  and  82 
feet  high. 

The  length  of  the  conduit  on  the  steep  slope 
Is  6,360  feet  and  the  corresponding  difference 
of  level  2,952  feet.  For  2.083  feet  thf!  conduit 
has  an  outside  diameter  of  19.7  inches  and  a 


The  conduits  are  buried  in  a  trench  5  feet 
deep  to  prevent  freezing  when  the  flow  of  water 
is  interrupted.  They  thus  follow  the  contour 
of  the  ground,  which  makes  necessary  a  con- 
siderable number  of  changes  of  direction.  The 
method  of  providing  for  these  changes  is  indi- 
cated in  an  accompanying  drawing.  It  is  ob- 
tained by  means  of  a  pair  of  false  joints  com- 
posed of  two  similar  pieces  with  slanting  faces, 
which  by  turning  one  on  the  other  can  make 
the  adjoining  connecting  pieces  of  pipe  assume 
any  desired  angle,  as  much  as  10  degress. 
The  pressure  attained  at  the  lower  part  of  the 
pressure  conduit  system  amounts  to  10.667 
pounds  per  square  inch.  The  conduit  being 
laid  underground  neither  anchors  nor  massive 
piers  were  necessary.  The  different  sections, 
or  lengths,  of  pipe  weigh  from  1.760  to  2.2i)(i 
pounds  and  are  16.4  to  32.8  feet  long.  They 
were  carried  to  place  by  means  of  an  aerial 
cableway.  which  has  been  left  for  the  future 
installation.  Each  conduit  has  at  its  lower  end 
a  hand  operated  valve  with  by-pass. 

The  power-house  is  46x216  feet,  and  large 
enough  to  house  twenty  generating  units  of  500 
horse-power  each.  The  roof  of  the  building  is 
of  tile  supported  by  iron  trusses  and  the  whole 
structure  was  designed  to  be  fire-proof.  The 
piping    and    the    valves    commanding    the    tur- 
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bines  are  placed  in  the  basement.  In  addition 
to  a  stop  valve,  the  supply  pipe  to  each  tur- 
bine has  a  hydraulically  operated  valve  con- 
trolled from  the  station  switchboard.  The  pip- 
ing subdivides  into  two  branches  after  leaving 
the  hydraulic  valve,  one  branch  supply- 
ing two  turbines  built  by  the  Societe  de  Con- 
si  ructions  mecaniques  de  Vevey  and  the  other 
supplying  two  turbines  made  by  M.  Duvillard, 
of  Lausanne. 

The  turbines  are  of  the  Pelton  type  con- 
structed of  cast-iron  disks  carrying  cast-iron 
curved  blades  on  both  sides  near  the  rim.  Both 
turbines  are  shown  in  the  drawings.  Each  tur- 
bine of  both  makes  is  supplied  with  two  noz- 
zles, one  fixed  and  the  other  capable  of  regula- 
tion. Each  of  the  nozzles  is  designed  to  discharge 
1.85  cubic  feet  per  second,  which  will  furnish 
500  horse-power.  The  turbine  is  put  in  opera- 
tion by  means  of  the  regulated  nozzle  and  when 
normal  conditions  have  been  reached,  this  noz- 
zle is  cut  out  and  the  turbine  operated  from 
the  fixed  nozzle  alone,  which,  having  no  moving 
pieces,  is  less  liable  to  wear.  Experience  has 
shown  that  this  precaution  was  unnecessary  as 
the   wear   on   the   turbines  and   nozzles   proved 


sleeve  a  movement  in  a  horizontal  plane  and 
this  in  turn  communicates  the  movement  to  the 
cam.  Around  the  cam  is  a  steel  frame  which 
has  a  slightly  greater  play  than  the  stroke  of 
the  eccentric,  which  is  0.118  inch,  and  to  this 
frame  is  connected  the  rod  t,  and  also  a  system 
of  links,  m,  n  and  o.  When  the  balls  of  the 
governor  change  their  position,  the  sleeve  and 
the  cam  are  moved.  This  being  freely  balanced 
within  the  frame,  f,  it  encounters  one  of  the 
oblique  sides,  engages  on  one  side  or  the  other 
but  only  commimicates  to  the  trame.  at  each 
throw  of  the  eccentric  a  displacement  less  than 
the  throw.  When  this  sniall  movement  is  ac- 
complished, the  cam  becomes  again  completely 
free  and  rises  or  descends  without  exacting  any 
effort  on  the  part  of  the  fly-ball  mechanism. 
The  jets  from  the  nozzle  exercising  a  certain 
reaction  upon  the  tongues  or  blades,  by  which 
the  regulated  nozzle  is  cut  off,  the  tongues 
would  have  a  tendency  to  open  during  the  frac- 
tion of  a  turn  when  the  frame  is  free  from 
the  cam.  This  has  been  remedied  by  a  small 
counterweighted  brake  actuated  by  the  links, 
m,  n  and  o.  The  fly-ball  portion  can  also  be 
regulated   and   there   are   two   counterweighted 
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much  greater  from  the  impurities  in  the  water 
than  from  its  high  velocity.  Each  nozzle  has 
two  converging  oriflees  corresponding  to  the  two 
sets  of  blades  on  the  two  faces  of  the  rim  of 
the  moving  wheel.  The  pipe  which  supplies 
eacu  tuibine  is  5.9  inches  in  diameter,  has  a 
hand  valve  and  divides  into  two  branches  cor- 
responding to  the  two  nozzles.  Each  branch 
is  likewise  5.9  inches  in  diameter,  and  is  fitted 
with  a  hydraulic  piston  valve  operated  from 
the  switchboard.  Each  turbine  is  mounted  on 
the  alternator  shaft;  it  is  47Vi  inches  !n  diam- 
eter and  runs  at  1.000  revolutions  per  minute. 
For  regulation,  the  Duvillard  turbines  are 
controlled  from  a  governor  shown  in  one  of  the 
drawings.  The  apparatus  is  driven  from  the 
turbine  by  means  of  a  lielt,  c,  and  actuates  the 
regulated  nozzle  by  means  of  a  rod,  t.  It  con- 
sists of  a  base  carrying  at  its  lower  part  a 
pair  of  bevel  gears  which  are  moved  by  means 
of  the  belt.  The  gears  turn  a  vertical  shaft 
carrying  a  small  eccentric,  e.  The  same  shaft 
.supports  a  fly-ball  governor  attached  to  a  sleeve, 
d.  to  which  is  fastened  a  steel  cam,  1,  this  form- 
ing a  parallelogram  of  which  the  oblique  sides 
are    finely    lonthed.      The    eccentric    gives    the 


levers  to  arrange  for  a  variation  within  chosen 
limits  of  the  number  of  revolutions  desired. 

The  alternators  produce  single-phase  current 
under  a  pressure  of  5,500  to  6,000  volts  with  a 
frequency  of  50  cycles  per  second.  Including 
the  acquisition  of  the  water  rights,  the  instal- 
lation cost  about  $160,000,  which  for  2,000  horse- 
power, means  $80  per  horse-power.  With  the 
additional  2.000  horse-power  now  in  course  of 
installation,   the  cost  per  horse-power  is  about 

$55.  ;' "  ■ 


An   Unusual  Blasting   Accident. 


An  unui^ual,  if  not  unique,  accident  occurred 
recently  near  Niagara  Palls.  The  following  ac- 
count of  the  blast  and  its  results  is  taken 
principally  from  the  description  published  in 
"The  Iron  Age": 

The  Ontario  Power  Company  are  excavating 
a  power  house  site  at  the  water's  edge  on  the 
Canadian  side,  not  very  far  below  the  Horse- 
shoe Fall.  The  site  is  immediately  opposite 
Goat  Island,  of  the  New  York  State  reservation. 
The  river  at  this  point  is  the  widest  below  the 
falls.     Heavy  blasts  were  used    in  order  that 


the  excavated  material  might  be  thrown  into 
the  river  and  thus  do  away  with  handling  it. 
The  talus,  as  well  as  a  portion  of  the  solid 
base  of  the  cliff,  was  being  broken  away,  and 
as  the  river  is  very  wide,  fully  2,500  feet,  and 
the  New  York  cliff  wag  expected  to  act  as  a 
stop  for  any  stones  that  might  be  carried 
across  the  river,  no  effort  was  made  to  hold  the 
blasts  down.  The  work  was  in  direct  charge 
of  the  Ontario  Power  Company. 

At  noon  on  Tuesday,  October  28,  a  blast  of 
unusual  size  was  to  be  discharged,  and  word 
was  sent  to  the  New  York  State  reservation 
officials  to  keep  people  away  from  the  Goat  Is- 
land bluff  immediately  following  the  noon 
hour.  Such  warning  was  given.  At  12.15  o'clock 
the  blast  was  discharged.  It  hurled  a  wonder- 
ful mass  of  rock  and  dirt  into  the  air,  and  so 
terrific  was  the  force  of  the  blast  that  a  tre- 
mendous shower  of  rock  fell  upon  Goat  Island, 
having  been  carried  all  the  way  across  the 
river  and  200  feet  up  in  the  air  to  the  island 
surface.  The  river,  usually  clear  and  green, 
had  its  color  turned  to  that  of  mud,  and  people 
who  stood  at  Table  Rock,  on  the  Canadian  side, 
state  that  the  New  York  shore  was  hidden  by 
the  curtain  of  rock  that  ascended  high  above 
the  cliff  tops. 

One  200-pound  slab,  32  inches  long,  nearly  9 
inches  thick  and  about  14  inches  wide,  ascend- 
ed very  high  in  the  air  and  whirled  round  and 
round  like  a  wheel  as  it  flew  across  the  river, 
up  over  Goat  Island  to  a  point  fully  500  feet 
back  in  the  forest  growth,  making  a  flight  of 
fully  half  a  mile.  In  descending  it  cut  a  big 
limb  off  a  tree  and  plunged  downward,  striking 
two  reservation  employes,  who  were  walking 
side  by  side  along  an  island  path.  Both  died 
from  their  injuries. 

At  the  coroner's  inquest  it  developed  that  the 
blast  contained  2,500  pounds  of  powder  and  be- 
tween 200  and  300  pounds  of  dynamite.  Both 
black  and  granulated  powder  were  used.  The 
general  direction  of  the  blast  was  at  right  an- 
gles with  the  water.  In  one  drift  and  shaft 
combination  were  placed  60  kegs  of  powder 
and  100  pounds  of  dynamite.  In  a  small  shaft 
tunnel  37  kegs  of  powder  and  50  pounds  of 
dynamite  were  placed.  Besides  this  there  were 
two  large  bowlders,  a  box  and  a  half  of  dyna- 
mite and  three  kegs  of  powder.  In  addition  to 
this  there  were  drill  holes.  All  the  charges 
were  tamped. 


The  American  Society  of  Mechanical  Engi- 
neers will  hold  its  46th  meeting  at  its  house  in 

New  York.  Dec.  2  to  5.  The  following  list  of 
papers  has  been  announced:  "A  Rational  So- 
lution of  the  Problem  of  Weights  and  Measures," 
by  Prof.  Sidney  A.  Reeve;  "The  Metric  System," 
by  F.  A.  Halsey;  "Entropy  Analysis  of  the  Otto 
Cycle,"  by  Prof.  S.  A.  Reeve;  "Apparatus  for 
Obtaining  a  Continuous  Record  of  the  Posi- 
tion of  an  Engine  Governor,"  by  J.  C.  Riley; 
"Flywheel  Capacity  for  Engiii.e-Driven  Alter- 
nators," by  W.  I.  Slichter;  "Heat  Resistance  the 
Reciprocal  of  Heat  Conductivity,"  by  Wm.  Kent; 
"A  Porty-four-Foot  Pit  Lathe,"  by  J.  M.  Barnay; 

•Finer  Screw  Threads,"  by  Chas.  T.  Porter;  "A 
Surveying  Instrument  in  the  Machine  Shop,"  by 
C.  C.  Tyler;  "Gift  Propositions  for  Paying 
Workmen."  by  Frank  Richards;  "Deflections  of 
Beams   by   Graphics,"   by  W.   Trinks;    "Rotary 

Pumps,"  by  J.  T.  Wilkin;  "Filing  System  for 
Office  Use,"  by  H.  M.  Lane;  "Analysis  of  Com- 
mercial Value  of  Water-Power  per  Horse-Power 
per  Annum,"  by  A.  F.  Nagle;  "Centrifugal  Ma- 
chines," by  B.  Viola;  "Oil-Testing  Machine  and 
Results,"  by  Prof.  A.  Kingsbury.  For  topical 
discussions  the  following  subjects  have  been 
presented:  Smoke  consumption,  elastic  resist- 
ance, oil  burners,  oil  separation  from  steam  and 
oil-tempering  of  steel. 
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Heating  and  Ventilating  the  Akron,  0.,  Jail. 


A  county  Jail  is  nearing  completion  at 
Akron,  which  is  a  radical  departure  from  the 
general  plan  of  prison  buildings,  it  being  so 
arranged  that  while  the  inmates  cannot  see 
one  another,  they  are  plainly  visible  to  the 
turnkey  at  all  times.  This  allows  for  a  separa- 
tion of  the  prisoners,  which  prevents  any  in- 
tercourse between  them.  It  has  also  been 
the  aim  in  this  building  to  produce  an  agree- 
able and  attractive  exterior,  to  disguise  as 
much  as  possible  the  purpose  of  the  structure. 
The  interior  is  designed  with  special  attention 
to  making  it  sanitary  and  fireproof,  and  besides 
its  commendable  features  as  a  prison  has  an 
extensive  ventilating  and  heating  system.  The 
building  is  in  two  parts  with  separate  en- 
trances: the  front  part  constitutes  the  sheriff's 
quarters  and  consists  of  two  stories,  a  base- 
ment and  attic;  the  rear,  or  prison,  section  is 
trapezoidal  in  plan  and  encloses  a  triangular 
court  open  to  the  sky.  The  prison  contains 
four  stories,  including  the  basement,  of  which 
all  but  the  upper  floor  are  for  men.  The  top 
story  is  the  prison  for  boys  and  females,  and 
is  slightly  different  in  construction  from  the 
plan  here  shown.  The  basement  of  the  resi- 
dence half  is  utilized  for  the  ventilating  and 
heating  plant  for  the  entire  building,  and  a 
part  of  the  second  floor  over  the  sheriff's  office 
is  fitted  up  as  the  prison  hospital  ward,  with 
adjoining  attendants'  rooms  and  complete  toilet 
conveniences. 

The  open  triangular  court  in  the  prison  por- 
tion is  faced  with  white  enameled  brick  so  as 
to  reOect  as  much  light  as  possible  to  the  cells 
and  to  allow  of  washing  down  the  walls  with 
a  hose.  There  are  six  cells  on  both  sides  pf 
each  men's  story,  making  in  all  a  total  of  36 
cells.  Etech  cell  has  a  window  into  the  court, 
but  is  inaccessible  from  any  outside  rescue,  as 
the  court  can  only  be  reached  through  the  jail 
corridors.  The  windows  are  arranged  in  a 
series  of  receding  bays  and  staggered  in  such 
a  manner  as  to  prevent  the  prisoners  seeing 
one  another,  but  to  enable  them  to  see  and 
hear  any  one  addressing  them  from  the  speak- 


the   inside    on    a   plane   with    the    inner   steel  lavatory  bowl  and  an  extra  heavy,  buff-colored 

lining  of  the  cells,  while  the  sashes  are  on  the  earthenware   water-closet,   which,   for   sanitary 

court  side  of  the  wall,  wholly  inaccessible  to  reasons,  will  have  no  wooden  seat.     All  pipes, 

the    prisoners;    they    will    have    patent    locks  valves  and  fittings  will  be  located  in  pairs  in 

which  are  manipulated  by  the  keeper  from  the  the  triangular  compartments  at  the  corners  o' 
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Plan  of  the  Ducts  in  Basement. 


er'a  gallery.  This  makes  It  unnecessary  to  as- 
•emble  them  in  one  room,  where  they  would 
be  able  to  communicate  with  one  another.  The 
cell   windows  are  to  bf;   heavily  grated   from 


THE  SUMMIT  COUNTY  JAIL.  AKRON,  O. 


balcony  extending  around  the  inner  court.   The 
floors  of  these  balconies  will  be  of  glass  so  as 
not  to  cut  off  the  light  to  the  cells  beneath. 
There  will  be  provided  in  each  cell  a  small 


tlie  two  contiguous  cells  they  supply,  and  may 
be  reached  by  the  plumbers,  through  a  locked 
door,  from  the  corridor.  The  fixtures  will  be 
operated   by  push  buttons  from  the  cells,  with 
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nothing  in  the  cells  which  the  prisoners  can 
mutilate  or  destroy,  and  the  water  will  be  sup- 
plied by  time  tanks,  flushing  only  at  the  speci- 
fied hours  at  which  they  are  set,  to  prevent 
any  malicious  waste  of  water.  An  electric 
transmitter  will  be  located  just  outside  each 
cell  window,  connected  with  a  sensitive  mega- 
phone receiver  in  the  jailer's  ofllce,  which  will 
report  any  communication  of  prisoners  through 
their  cell  windows,  or  any  unusual  noises,  such 
as  filing,  sawing  or  other  indications  of  at- 
tempts at  escape.  A  similar  device  will  be 
placed  in  the  padded  insane  cells  to  detail  all 
of  the  ravings  or  relapses  of  the  inmates  to 
the  office.  There  will  be  one  of  these  insane 
cells  on  each  of  the  three  men's  floors  located 
at  the  apex  of  the  court.  On  the  court  side 
they  will  have  glass  fronts  backed   with   iron 


to  defend  the  jail  in  case  of  a  mob  attack.  The 
source  of  light  to  the  cells  being  from  the  win- 
dows on  the  court  side,  the  cell  doors  are 
made  of  solid  plate  with  no  gratings;  therefore 
a  prisoner  in  the  exercise  corridor  cannot  see 
or  talk  to  any  other  prisoner.  The  doors  will 
be  opened  and  closed  by  locking  devices  operat- 
ed by  levers  in  the  guards  corridor.  Food  will 
be  served  on  trays  through  traps  in  the  cell 
doors,  and  will  be  elevated  from  the  kitchen  to 
the  different  floors  by  a  dumbwaiter. 

A  shower  bath  and  a  laundry  tray  for  the 
prisoners  to  do  their  own  washing  will  be  locat- 
ed at  Che  forward  end  of  each  exercise  corri- 
dor, with  hot  and  cold  water  mixing  chambers 
and  measuring  tanks  in  the  outer  corridor  so 
that  the  keepers  may  control  and  limit  the  use 
of  water.    Instead  of  the  usual  iron  cots,  ham- 
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Plan  of  First  Floor. 


bars,   allowing   unobserved   inspection,    day   or 
night,  from  the  jailer's  corridor. 

In  the  main  partition  between  the  jail  proper 
and  the  sheriff's  apartments  there  will  be  a 
number  of  conical  shaped  peep-holes  through 
which  the  authorities  may  survey  all  parts  of 
the  jail  without  being  seen  by  the  prisoners. 
The  prisoners  in  any  row  of  cells  will  be  per- 
mitted to  exercise  one  at  a  time  in  a  caged 
corridor  running  the  length  of  the  row,  from 
the  end  of  which  they  may  talk  across  the 
guard's  corridor  to  their  visitors,  who  are  al- 
lowed to  come  only  as  near  as  the  visitors' 
cage.  The  exercise  corridor  is  divided  off 
from  the  outer  guards'  corridor  by  an  open 
barred  grating  and  both  will  be  lighted  by  nar- 
row windows  in  the  external  walls,  which  will 
be  too  small  to  permit  of  a  person  crawling 
through,   but  will  afford  convenient  port-holes 


mocks  of  heavy  duck  bound  with  leather  will  be 
used  in  the  jail,  for  economical  as  well  as 
sanitary  reasons,  as  they  can  be  readily  fumi- 
gated or  burned  if  unfit  for  further  use,  and 
may  be  cheaply  replaced.  The  top  floor  is  di- 
vided into  two  parts,  one-half  being  for  boys 
and  the  other  for  women.  There  are  four  cells 
in  each  section,  and  they  are  arranged  along  the 
outer  walls  instead  of  the  court  walls.  As 
these  cells  depend  on  the  exterior  windows  for 
their  light,  the  top  row  of  windows  are  made 
wider  and  are  protected  by  substantial  orna- 
mental grilles.  Their  great  distance  from  the 
ground  could,  however,  offer  no  chance  of  es- 
cape. To  eliminate  as  far  as  possible  all  prison 
appearances,  the  cells  for  the  retention  of  boys 
and  women  will  have  plastered  walls  and  oak 
doors  and  floors. 
The   ventilating   and   heating   of   the   entire 


building,  including  the  jail  and  sheriff's  resi- 
dence, is  done  by  a  combined  forced  and  in- 
duced hot-air  system.  The  circulation  is  estab- 
lished by  a  large  motor-driven  blower  of  the 
Buffalo  Forge  Company's  make,  which  takes  its 
air  through  an  inlet  14  square  feet  in  area  and 
containing  a  steam  coil  for  slightly  tempering 
the  air  in  the  severest  weather.  The  blower 
discharges  partly  through  a  heater  and  partly 
through  a  by-pass  intg  a  plenum  chamber.  The 
hot  and  cold  air  are  kept  apart  in  this  cham- 
ber by  a  diaphragm  and  are  mixed  upon  enter- 
ing the  ducts  which  convey  air  to  the  various 
prison  sections.  Each  row  of  cells  on  each 
floor  has  its  individual  main  duct  in  the  sub- 
basement  from  which  a  riser  is  taken  to  each 
cell.  The  temperature  in  each  of  these  mains 
is  automatically  regulated  by  two  mixing  dam- 
pers at  the  plenum  chamber,  which  are  con- 
trolled by  a  thermostat  located  in  one  cell  of 
each  group,  and  in  such  a  manner  that  it  can- 
not be  tampered  with.  The  risers  to  the  men's 
cells  are  in  the  court  wall,  and  those  to  the 
women's  and  boys'  cells  in  the  external  wall. 
There  are  four  sets  of  the  former;  one  carries 
vitiated  air  from  the  basement  cells;  the  next 
supplies  the  basement  with  fresh  air  and  is 
then  blocked  off,  and. the  remainder  of  the  flue 
vents  the  first  floor  cells.  Similarly,  the  next 
flue  supplies  the  first  floor  and  vents  the  sec- 
ond, and  the  last  supplies  the  second  floor. 
Each  duct  is  carried  in  a  chase  in  the  wall  and 
is  but  4x8  inches  in  area,  so  that  it  offers  the 
prisoners  no  possible  means  of  escape.  To  give 
a  uniform  or  any  desired  distribution  of  air  to 
the  separate  cells  the  branch  to  each  riser  is 
provided  with  a  damper  to  regulate  the  quan- 
tity passed.  The  vent  flues  01  all  cells  and 
other  rooms  lead  to  the  attic  and  are  there 
connected  to  a  42-inch  disk  fan,  which  is  driven 
by  a  direct-connected  SVi-horse-power  General 
Electric  motor. 

The  accompanying  basement  plan  shows  the 
location  of  the  blower,  heater,  etc..  and  the 
form  of  the  main  distributing  ducts  in  the 
basement.  The  plenum  chamber  is  divided  by 
a  diaphragm  to  separate  the  hot  and  cold  air, 
and  each  duct  is  provided  with  two  mixing 
dampers,  one  opening  into  each  compartment. 
These  two  dampers  are  connected  together  so 
that  opening  one  closes  the  other  and  vice 
versa,  the  extent  and  direction  of  the  move- 
ment being  determined  by  the  thermostat.  It 
will  be  seen  from  the  plan  that  the  residence 
part  of  the  building  is  supplied  for  the  most 
part  by  systems  of  rectangular  ducts  of  tree 
form,  as  distinguished  from  those  for  the  prison 
division,  which,  as  was  shown,  are  in  the  form 
of  continuous  mains,  cylindrical,  except  near 
the  plenum  chamber,  where  they  are  rectangu- 
lar, and  decreasing  in  diameter  as  risers  are 
led  from  them.  The  ducts  and  risers  for  the 
sheriff's  department  are  of  various  sizes,  ac- 
cording to  the  volume  and  location  of  the  rooms 
they  supply.  They  are  taken  from  the  upper  or 
hot-air  part  of  the  plenum  chamber,  and  the 
temperature  is  regulated  with  automatic  ther- 
mostats, which  operate  on  volume  dampers 
placed  in  the  flues  running  to  these  rooms. 

The  blower  is  a  90-inch  fan  with  a  64x32-inch 
wheel  and  runs  at  225  revolutions  per  minute. 
At  this  speed  its  capacity  is  13,000  cubic  feet 
per  minute,  which  is  sufficient  to  change  the 
air  in  the  entire  building  once  in  every  ten 
minutes.  The  fan  is  belted  to  a  5-horse-power 
motor,  built  by  the  Akron  Electrical  Manufac- 
turing Company.  The  tempering  coll  contains 
180  square  feet  of  heating  surface  and  tempers 
the  air  to  about  45  degrees.  It  is  only  used  in 
the  coldest  weather.  The  regular  heater  con- 
sists of  five  sections  of  1-inch  pipe  coils,  giv- 
ing a  total  of  900  square  feet.     Steam  is  sup- 
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plied  to  tbe  heater  and  tempering  colls  by  a 
48-Inch  horiiontal  tubular  boiler,  12  feet  long. 
made  by  the  Pennsylvania  Boiler  Works,  of 
Brie.  Pa.  The  boiler  is  located  near  and  de- 
livers its  gases  of  combustion  to  a  cylindrical 
stack  2  feet  in  diameter. 

The  combined  area  of  all  the  ducts  opening 
into  the  plenum  chamber  is  16  square  feet, 
and  the  velocity  of  the  air  entering  them  at  this 
place  is.  on  the  average,  815  feet  per  minute. 
From  this  rate  of  discharge  the  velocity  into 
the  cells  is  reduced  to  about  400  feet  per  min- 
ute, and  the  quantity  discharged  into  each  cell 
can.  on  this  oasis,  amount  to  90  cubic  feet  in 
one  minute.  In  the  corridors  the  velocity  is 
leas,  the  air  entering  at  about  250  feet  per  min- 
ute. The  corridor  registers  are  all  in  the  front 
end  and  are  supplied  by  flues  in  the  dividing 
wall  between  the  jail  and  dwelling.  The  vent 
flues  and  registers  are  at  the  other  end  in  the 
exterior  wall.  It  may  be  interesting  to  note 
in  accordance  with  this  calculation  that  of  the 
total  air  supplied  only  17  Vi  per  cent,  goes  to 
the  residence  portion.  In  other  words,  the 
prison  receives  nearly  five  times  as  much  air 
as  the  sberlir's  apartments. 

Mr.  F.  O.  Weary,  F.  A.  I.  A.,  of  Akron,  is  the 
architect  of  the  building,  and  the  patentee  of 
the  type  of  prison  described.  The  ventilating 
and  heating  apparatus  was  designed  and  sup- 
plied by  the  Buffalo  Forge  Company,  of  Buf- 
falo, N.  Y.,  and  the  complete  equipment  was 
Installed  by  Kraus,  Kim  &  Company,  of  Akron. 


THE    ENGINEERING    RECORD. 
A  New  Drafting  Machine. 


A  I^rge  Power  Distribution  Scheme  has  been 
authorized  by  Parliament  to  supply  power  to 
the  industrial  region  of  the  lower  Clyde  River 
in  Scotland.  The  district  extends  about  ten 
miles  on  each  side  of  the  river  and  about  twenty 
miles  up  and  down  stream  from  Glasgow.  The 
area  covered  is  about  700  square  miles,  and 
three  generating  stations  are  to  be  erected.  Tlie 
s<-heme  has  been  prompted  by  a  group  of  ma  lu- 
fat'turers  to  obtain  cheap  electrical  power.  This 
part  of  industrial  Scotland  contains  about  1,20(1 
works,  many  of  which  are  large  iron  and  steel 
works,  coal  mines,  shipbuilding  yards  and  chem- 
ical works.  The  three  generating  stations  are 
to  be  built  at  Motherwell,  Yoker,  and  Crookston, 
but  it  will  not  be  necessary  to  construct  the 
third  station  immediately.  It  is  intended  to  in- 
stall in  each  of  tbe  first  two  stations  a  plant  of 
about  4.500-kilowatts  capacity.  A  radius  of  14 
miles  from  these  stations  covers  practically  the 
whole  district  In  which  the  company  will  be 
allowed  to  distribute  its  power,  but  a  large 
proportion  of  the  works  are  located  within  a 
radius  of  6  or  7  miles  of  the  stations.  When 
the  stations  are  in  operation,  they  will  prob- 
ably be  coupled  together  electrically,  enabling 
them  to  share  the  loads  and  average  up  tneir 
power  factors  or  to  supplement  or  aid  eacn 
other  in  any  emergency.  The  capacities  of  the 
respective  stations  will  ultimately  be  about  10,- 
000  kilowatts  each  at  Motherwell  and  Yoker, 
and  5,000  at  Crookston.  Of  the  710  square  miles 
covered  by  the  scheme,  only  13  are  at  present 
supplied  by  electricity.  The  authorized  capital 
of  the  Clyde  Valley  Electrical  Power  Company 
is  14,500,000,  with  borrowing  powers  of  |1,500,- 
0<Xi.  The  total  cost  for  plant  on  the  transmission 
lines  is  estimated  at  over  |2,000,000.  The  elec- 
trical apparatus,  which  will  comprise  polyphase 
alternating-current  generators  and  transformers 
for  high  voltage  power  distribution,  rotary  con- 
Terters  for  the  supplying  of  direct  current,  etc.. 
has  been  contracted  for  with  the  British  West- 
insbouse  Electric  t  Mfg.  Co.  Messrs.  Strain  & 
Rob«rtaon  are  the  engineers  of  the  Clyde  Valley 
cnectrlcal  Power  Company.  Mr.  Robert  Rob- 
••rtst^n.  of  that  flrin.  has  recently  spent  some 
time  in  the  United  States  investigating  systems 
and  methods  of  power  transmission. 


A  drafting  machine  of  considerable  merit,  be- 
cause of  its  simplicity  and  adaptability  to  all 
kinds  of  drawings,  has  lately  been  put  on  the 
market  by  the  Universal  Drafting  Machine 
Company  of  Cleveland,  O.  This  new  instru- 
ment is  called  "The  Rapid  Sketching  Device." 
and  is  similar  in  construction  to  a  larger  and 
more  expensive  Universal  Drafting  machine 
manufactured  by  the  same  company.  The 
striking  advantage  of  the  machine  at  first 
glance  is  that  it  combines  the  T-square,  tri- 
angles, protractor  and  scale  all  in  one.  The 
manufacturers  claim  that  a  saving  of  half  the 
time  required  by  ordinary  means  is  effected  by 
.their  apparatus,  since  with  it  the  draftsman 
can  draw  a  line  the  exact  required  length  at 
one  operation,  and  may  do  angular  work  with 
as  great  facility  as  straight. 

The  apparatus  consists  of  an  ordinary  draw- 
ing board,  to  the  upper  left  hand  corner  of 
which  is  attached  a  mechanism  for  maintain- 
ing a  movable  scale  always  in  positions  paral- 
lel with  its  first  setting.  This  is  accomplished 
by  two  pivoted  parallelograms,  which  in  their 
action  may  be  compared  with  the  arm,  elbow 
and  hand  of  a  man  with  his  shoulder  at  the 
corner  of  the  board,  and  possessing  the  ability 
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scale  will,  as  a  consequence,  lie  flat  on  llie 
paper,  but  may  be  raised  slightly  in  moving 
from  place  to  place,  to  avoid  the  rubbing  of 
fresh  ink  lines. 

The  feature  of  the  machine  which  is  of  great- 
est importance  to  its  perfect  working  order  is 
the  tightness  of  the  joints  in  the  arms.  After 
trying  a  number  of  kinds,  the  makers  have 
finally  adopted  a  hardened  ground  joint,  which, 
on  account  of  the  slight  pressure  and  speed 
with  which  it  is  used,  will  last  indefinitely. 
The  pin  for  the  stops  is  made  conical  to  com- 
pensate for  wear.  All  parts  are  finished  in 
nickel  except  the  rods,  which  are  coppered  and 
oxidized. 

The  boards  are  regularly  furnished  19x23 
inches  in  size  to  accommodate  sketches  18x20 
inches,  but  by  special  order  may  be  had  in  any 
size.  The  dealers  will  also  supply  for  use  with 
the  machine,  scales  of  any  type,  size  or  grad- 
uation. 

The  principal  points  of  difference  between 
this  machine  and  the  larger  one  are  the  use  in 
the  latter  of  two  scales  at  right  angles  with 
each  other  instead  of  one,  and  a  hinge  at  the 
corner  where  the  mechanism  is  fastened  al- 
lowing it  to  be  swung  entirely  clear  of  the 
board.  The  head  also  has  a  hand  wheel  so  that 
the  moving  and  turning  of  the  scales  may  be 
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to  move  the  scale  to  any  part  of  the  board, 
while 'continually  pointing  it  in  the  same  direc- 
tion. The  hand  feature  consists  of  two  circular 
plates,  between  which,  and  on  a  stud  through 
their  centers,  is  mounted  a  lug  carrying  the 
scale.  The  lower  plate  is  pivoted  to  the  rods 
of  the  arm  and  cannot  rotate.  The  upper  plate 
serves  as  a  protractor  and  may  be  revolved  to 
any  position  and  clamped  by  a  set  screw.  It 
carries  two  stops  on  its  lower  face,  which  are 
adjustable  to  provide  for  wear  or  disarrange- 
ment. The  scale,  which  may  be  of  either  the 
triangular  or  flat  type,  is  fastened  to  the  head 
by  a  chuck  and  may  be  readily  removed,  re- 
placed or  turned  around  so  as  to  bring  the  de- 
sired edge  into  use.  The  scale  moves  freely  be- 
tween the  two  stops,  with  spring  stops  at  30,  45 
and  GO  degrees,  these  being  the  angles  most  fre- 
quently used.  It  is  thus  possible  for  the  manip- 
ulator to  set  his  scale  at  these  positions  quickly 
without  referring  to  the  protractor  to  be  sure 
of  their  accuracy.  In  changing  the  setting  of 
the  protractor,  all  of  the  stops  are  simultane- 
ously revolved,  and  the  common  relations  of 
lines  may  be  readily  established  on  the  new 
base.  The  flat  horizontal  placing  of  the  rods 
in  the  arm  gives  rigidity  where  necessary,  but 
also  allows  a  desirable  flexibility  in  a  direction 
perpendicular  to  the  plane  of  the  paper.    The 


done  with  the  left  hand,  without  touching  either 
scale.  The  use  of  two  scales  saves  some  time 
and  inconvenience  because  a  horizontal  or  ver- 
tical line  may  be  drawn  without  the  swinging 
of  the  scale  which  is  necessary  in  the  other  ma- 
chine. The  smaller  one,  however,  has  the  ad- 
vantage of  compactness  and  portability,  ren- 
dering it  valuable  for  field  work. 


Brick  Pavements  as  laid  in  Grand  Rapids, 
Mich.,  have  received  particular  attention  in 
order  to  secure  a  smooth  surface.  City  En- 
gineer L.  W.  Anderson  states  in  his  last  report 
that  the  sand  cushion  has  been  increased  in 
depth  and  changed  to  a  fine,  soft  sand.  The 
brick,  after  being  laid,  are  rolled  with  a  hand 
roller,  thoroughly  culled,  and  then  rolled  with  a 
7-ton  steam  roller.  It  was  feared  that  the  heavy 
roller  would  chip  the  bricks,  but  such  does  not 
prove  to  be  the  case  to  any  material  extent. 
The  pavement  so  laid,  with  joints  well  filled 
with  Portland  cement  grout,  gives  a  surface  as 
smooth  as  asphalt  b'ocks,  although  somewhat 
more  noisy.  The  brick  pavement  is  laid  with  a 
5-year  maintenance  guaranty  by  the  contractor. 
The  contract  prices  for  this  brick  paving  on  a 
concrete  foundation  for  the  year  ending  April 
30,  1902,  varied  from  J1.35  to  $2.25  per  square 
yard. 
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Removal  of  the  Old  South  Tenth  Street  Bridee, 
Pittsburg,  Pa. 

Bj-  Willis  Whlted.  Assistant  Engineer,  iJepartment  ol 
Public   Works. 


The  South  Tenth  Street  bridge,  formerly 
known  as  the  Birmingham  Bridge,  was  built  in 
1856  by  the  Birmingham  Bridge  Company,  and 
crossed  the  Monongahela  River  about  1%  miles 
above  its  confluence  with  the  Alleghany.  The 
bridge  consisted  originally  of  six  covered  Howe 
truss  spans,  about  220  feet  long  each,  reinforced 
with  arches.  The  crowns  of  the  arches  were 
somewhat  below  the  top  chords  of  the  trusses 
and  the  springing  lines  about  10  feet  below  the 
bottoms  of  the  trusses.  The  roadway  was  20  feet 
wine,  and  the  two  overhanging  sidewalks  were 
each  5  feet  wide.  The  banks  of  the  river  were 
gradually  built  out  with  slag  from  the  numer- 
ous furnaces  and  with  other  materials,  until  the 
spaces  under  the  two  southerly  spans  and  the 
north  span  were  filled  in  and  occupied  by  mills 
•  and  railroad  tracks.  Then  the  south  span  was 
replaced  by  two  109-foot  iron  spans  and  the 
north  span  by  an  iron  viaduct.  .When  the  south 
span  was  removed,  the  pier  at  the  north  end  of 
it  had  been  filled  around  so  nearly  to  its  top 
that  it  had  sufficient  stability  to  resist  the 
thrust  of  the  arches.  The  pier  at  the  south  end 
of  the  north  span,  however,  was  considerably 
higher,  but  the  filling  back  of  it  was  not  so  high, 
and  so  heavy  timber  braces,  resting  against  the 
first  pier  of  the  viaduct,  were  placed  against 
it  when  the  north  span  was  removed.  As  the 
river  had  been  narrowed  to  but  little  more  than 
one-half  its  original  width  it  began  to  scour  and 
the  pier  next  south  of  the  one  which  had  been 
braced  was  undermined  at  its  northwest  corner 
so  that  it  settled,  with  a  movement  of  its  top 
of  two  or  three  feet  toward  the  north.  This 
movement  acting  through  the  arches,  brought  a 
heavy  pressure  against  the  next  pier,  and,  in 
spite  of  the  bracing,  forced  the  top  of  it  about 
18  inches  toward  the  north.  The  old  bracing, 
which  had  become  considerably  decayed,  was  re- 
placed with  new  and  heavier  timber,  but  the  pier 
continued  to  move  and  stones  began  to  fall 
away  from  it.  Then  the  bridge  was  ordered  re- 
moved, and  the  contract  was  awarded  to  Mr. 
C.  M.  Driver,  of  Allegheny. 

The  method  of  removal  was  quite  simple.  The 
roof  and  sides  were  taken  off  first;  then  all 
those  parts  of  the  arches  above  the  floor  were 
removed,  and  afterwards  the  sidewalks,  parts 
of  the  top  and  bottom  lateral  bracing,  as  much 
of  the  floor  as  could  be  spared,  and  the  bolts 
at  the  intersections  of  the  diagonals  were  taken 
away.  The  top  and  bottom  chords,  which  were 
continuous,  were  cut  over  the  piers,  and  the 
span  to  the  south  of  the  undermined  pier  was 
first  taken  down.  This  span  was  removed  first 
because  it  was  feared  that  if  the  span  to  the 
north  of  it  were  taken  down  first  the  undermined 
pier,  which  leaned  toward  the  north,  would  fall 
and  let  down  the  span  to  the  south  of  it,  thus 
blocking  navigation  in  a  part  of  one  span  and 
the  whole  of  another  with  a  mass  of  wreckage 
which  would  take  considerable  time  to  remove. 
I'his  southerly  span  was  dropped  in  sections  by 
boring  a  hole  in  each  timber  of  each  chord  about 
one-third  the  way  from  each  end  of  the  span, 
placing  a  small  dynamite  cartridge  in  each  hole, 
and  exploding  all  the  cartridges  simultaneously. 
The  end  sections  were  moored  to  the  piers  with 
long  ropes,  and  a  steamboat  which  lay  in  readi- 
ness towed  the  center  section  immediately  to 
the  wharf,  and  then  came  for  the  other  sections 
in  turn. 

The  adjoining  span  south  was  next  blasted 
down  in  the  same  manner.  The  third  span  to 
the  south,  being  over  railroad  tracks,  had  to  be 
taken  down  with  false-work.  The  remaining 
span,  which  was  next  north  of  the  undermined 


pier,  was  then  blasted  down  in  the  same  man- 
ner as  the  other  river  spans.  The  undermined 
pier  did  not  fall,  but  while  it  was  being  taken 
down  it  cracked  badly  in  several  places.  A  sin- 
gular thing  happened  when  this  last  span  was 
blasted  down:  the  two  end  sections  came  down 
so  that  their  top  chords  caught  against  the  ends 
of  the  top  chords  of  the  center  section  before  il 
fell,  forming  an  arch  springing  from  the  ends 
of  the  old  arches  resting  against  the  sides  ol 
the  piers.  Thus  the  whole  span  was  held  up  in 
a  very  dangerous  position.  A  2-inch  line  was 
made  fast  about  30  feet  from  the  end  of  the  span 
and  a  steamboat  pulled  till  it  broke  the  line, 
but  the  span  still  held.  A  3-inch  cable  was  then 
made  fast  about  50  feet  from  the  end  of  the 
span,  and  the  steamboat,  by  two  or  three  heavy 
surges  on  the  cable,  pulled  the  span  down. 

The  contracts  for  the  new  bridge  had  already 
been  let,  for  the  substructure  to  Mr.  C.  M. 
Driver  and  for  the  superstructure  to  the  Ameri- 
can Bridge  Company.  The  latter  company  re- 
moved the  two  109-foot  truss  spans  at  the  south 
end  with  false-work,  using  a  small  hand  derrick. 
Cars  were  run  into  a  siding  under  the  bridge, 
and  the  iron  was  loaded  directly  on  to  them. 
The  north  approach  was  a  plate-girder  viaduct 
crossing  the  yard  of  the  Baltimore  &  Ohio  Rail- 
road, and  was  taken  down  with  the  same  hand 
derricks  and  loaded  on  to  cars  beneath.  The 
two  river  piers  and  the  damaged  portion  of  the 
north  shore  pier  were  taken  down  with  a  der- 
rick boat  as  far  as  possible  and  the  parts  of 
the  two  river  piers  under  water  were  blasted 
and  removed,  partly  with  a  dipper  dredge  and 
partly  with  an  Tjrange-peel  dredge.  The  piers 
were  built  on  timber  grillages  resting  on  the 
bottom  of  the  river,  so  there  were  no  piles  to 
pull.  The  timbers  in  the  grillages  were  loos- 
ened up  with  a  dipper  dredge  and  Lifted  out 
with  an  orange-peel  dredge. 

The  bridge  had  always  been  covered  in,  but 
never  painted.  Aside  from  ordinary  wear  and 
tear,  nearly  all  the  wooden  truss  members  and 
wind  bracing  were  aboiit  as  sound  as  when  first 
put  into  the  bridge.  The  rods  might  have 
lasted  100  years  longer,  so  far  as  could  be  seen, 
with  a  few  exceptions.  Practically  the  only 
woodwork  that  had  decayed  to  any  extent  was 
the  portions  of  each  bottom  chord  over  the  piers 
on  the  down-stream  (west)  side.  Those  parts 
were  nearly  all  very  badly  decayed.  Over  two 
of  the  piers  there  was  scarcely  anything  left  of 
the  chord  for  several  feet.  This  was  attributed 
to  the  fact  that  rain  in  this  locality  is  usually 
accompanied  by  a  west  wind  and  had  beaten  in 
under  the  bridge,  on  top  of  the  piers,  causing 
the  bottom  chords  and  the  blocking  under  them 
to  rot.  The  only  rods  or  bolts  that  were  badly 
corroded  were  the  vertical  rods  which  passed 
through  the  arches  and  helped  to  support  the 
floor.  These  were  about  I14  Inches  in  diameter 
and  passed  through  oak  blocks  under  the  floor. 
Many  of  them  were  reduced  to  less  than  % 
inches  diameter  where  they  passed  through 
these  blocks.  All  the  timber  in  the  bridge,  ex- 
cepting these  blocks,  was  pine,  and  the  Iron  in 
the  pine  was  no  worse  corroded  than  that  ex- 
posed to  the  air. 

The  backing  of  the  piers  and  many  of  the 
face  stones  were  a  local  blue-stone,  the  re- 
mainder being  a  local  sandstone.  Many  of  the 
exposed  bluestones  had  crumbled  and  split  con- 
siderably, but  the  sandstone  had  weathered  rea- 
sonably well.  The  mortar,  however,  had  nearly 
all  washed  out,  in  fact  it  was  difficult  to  deter- 
mine what  it  was  made  of.  It  was,  doubtless, 
composed  of  lime  and  a  poor  quality  of  natural 
oomeut  mixed  with  river  sand.  In  massive  ma- 
sonry like  the  piers  the  air  has  so  little  access 
to  the  lime  that  it  requires  many  years  for  it 
to  harden,  and  an  occasional  flood  in  the  mean- 
time will  dissolve  out  nearly  all  of  it,  especially 


if  the  mortar  is  mixed  too  lean.  A  poor  quality 
of  cement  is  also  soon  washed  away.  The  gril- 
lages on  which  the  piers  were  built  were  of  pine 
and  apparently  as  sound  as  when  first  put  in. 
The  work  was  carried  through  without  accident 
by  Mr.  C.  M.  Driver,  the  contractor,  under  the 
supervision  of  the  author. 


Personal  and  Obituary  Notes. 


E.  E.  Blackwell,  chief  engineer  of  construc- 
tion work  on  the  Texas  &  New  Orleans  Rail- 
road, was  killed  near  Nacogdoches,  Tex.,  while 
making  an  inspection. 

Mr.  Samuel  Parsons,  Jr.,  of  New  York,  has 
been  engaged  as  landscape  architect  to  take 
charge  of  converting  1,400  acres  of  land  into 
a  park  for  San  Diego,  Cal. 

Prof.  George  C.  Caldwell  has  resigned  as 
head  of  the  chemistry  department  of  Cornell 
University  and  has  been  appointed  professor 
emeritus  and   lecturer  in  chemistry. 

Mr.  Burton  J.  Ashley,  civil  and  consulting 
engineer  in  the  founding  and  building  of  Zion 
City,  III.,  has  resigned  as  city  engineer,  after 
eight  years'  service  in  that  connection,  and  has 
returned  to  Chicago  to  resume  his  private  prac- 
tice. 

Mr.  Gustave  Bottinger  has  resigned  as  chief 
engineer  of  the  Tennessee  Central  Railroad 
and  the  Tennessee  Construction  Co.,  and  Mr.  R. 
E.  Harwood  has  been  appointed  to  fill  his  po- 
sition with  the  construction  company,  at  Nash- 
ville, Tenn: 

Mr.  Edwin  Reynolds,  president  Am.  Soc.  M. 
E.,  has  been  made  consulting  engineer  of  the 
Allis-Chalmers  Company,  and  he  is  succeeded 
as  chief  engineer  by  Mr.  Irving  H.  Reynolds, 
M.  Am.  Soc.  M.  E,,  heretofore  general  super- 
intendent. 

Mr.  W.  H.  Marshall  has  been  made  general 
manager  of  the  Lake  Shore  &  Michigan  South- 
ern Railway,  with  headquarters  at  Cleveland, 
and  has  been  succeeded  as  general  superin- 
tendent by  Mr.  H.  S.  Storrs,  formerly  assistant 
general  superintendent. 

Mr.  H.  B.  Davis,  the  present  principal  assist- 
ant inspector  of  buildings  of  the  District  of 
Columbia,  has  been  promoted  to  the  position 
of  inspector  of  plumbing,  succeeding  Mr.  O.  L. 
Ingalls,  whose  appointment  as  engineer  in 
charge  of  sewers  and  water-works  in  Manila, 
P.  I.,  was  recently  announced  in  this  column. 

Prof.  William  H.  Burr,  of  Columbia  Univer- 
sity, Mr.  Rudolph  Hering,  of  New  York,  and 
John  R.  Freeman,  of  Providence,  have  been  ap- 
pointed a  commission  to  report  on  the  avail- 
able sources  for  the  enlargement  of  the  water- 
supply  of  New  York,  throughout  the  boroughs, 
and  on  means  for  the  prevention  of  water 
waste. 

C.  K.  Dixon,  superintendent  of  the  Omaha 
Division  of  the  Illinois  Central  Railroad,  at 
Fort  Dodge,  la.,  died  November  20  at  Cherokee, 
la.,  after  five  months'  illness.  He  was  56 
years  of  age  and  had  been  division  superin- 
tendent with  the  Illinois  Central  for  15  years 
and  in  the  service  of  that  company  for  over 
30  years. 

Since  completing  the  power  plant  for  the 
Montgomery  Water-Power  Co..  near  Montgom- 
ery, Ala.,  Mr.  Ethan  Philbrick  has  also  estab- 
lished an  office  in  connection  with  the  North  & 
South  Engineering  &  Construction  Co..  Chall- 
foux  Building,  Birmingham.  Ala.,  which  con- 
duets  a  practice  in  water-power  developments, 
in  railway,  bridge  and  foundation  work  and  In 
industrial  plant  design. 

Another  active  career,  distinguished  by 
many  works  of  importance  and  prominence,  was 


SM 


THE    ENGINEERING    RECORD. 


Vol.  46,  No.  22. 


brousht  to  a  sadden  end  by  the  deatb  from 
keftrt  diB«ase  of  Joseph  Miller  Wilson,  of  Wil- 
aon  Brothers  &  Co.,  of  Philadelphia,  in  his 
office  In  the  Dreiel  Building,  that  city,  Novem- 
ber 24.  He  was  bom  in  PboenixTille,  Pa.,  in 
1838.  was  graduated  from  the  Rensselaer  Poly- 
technic Institute  in  1S58  and  began  engineering 
as  assistant  engineer  with  the  Pennsylvania  in 
1S60,  being  engineer  of  bridges  and  buildings 
on  that  road  from  1S63  to  1S86.  During  this 
period,  however,  he  became  engaged  in  the 
practice  of  building  engineering  and  designed 
some  of  the  principal  buildings  of  the  Centen- 
nial Exhibition,  the  Drexel  Institute,  in  Phila- 
delphia, the  elevated  railway  station  Work  in 
New  York,  and  many  hospitals  and  peniten- 
tiaries for  which  be  made  a  special  study 
abroad.  For  years  he  was  president  of  the 
Franklin  Institute  and  was  a  member  of  the 
American  Society  of  Civil  Engineers,  of  the 
American  Institute  of  Architects,  of  the  Institu- 
tion of  Civil  Engineers  and  of  other  societies 
of  both  art  and  science. 

By  the  death  on  November  22  of  Friedrich 
Alfred  Krupp  the  world  is  the  loser  of  a  man 
who  succeeded  by  the  assistance  of  well  se- 
lected employes;  he  made  the  steel  works  of 
Fried.  Krupp,  at  Essen,  Germany,  world  fam- 
ous, while  himself  remaining  sole  proprietor. 
Although  an  authority  on  the  art  of  steel  mak- 
ing and  an  ardent  experimenter,  as  is  shown 
by  the  award  to  him  early  in  the  present  year 
of  the  Bessemer  gold  medal  from  the  Iron  & 
Steel  Institute,  be  delegated  the  management 
of  his  widespread  interests  to  a  directorate 
composed  of  fourteen  men  and  devoted  a  great 
amount  of  his  time,  instead,  to  the  ameliora- 
tion, in  housing  and  education,  of  his  workmen 
and  their  families.  It  is  popularly  supposed 
that  the  steel  works  have  been  very  largely 
engaged  in  the  manufacture  of  armor  plate, 
guns  and  general  war  implements,  but  it  is  vari- 
ously estimated  that  50  to  70  per  cent,  of  the 
output  of  the  works  was  consumed  for  indus- 
trial purposes,  a  fact  which,  it  is  stated,  Herr 
Krupp  was  always  anxious  to  publish.  He  was 
but  50  years  of  age,  and  had  entire  control  of 
the  works  only  since  1887,  when  his  father  died. 


equipment  for  this  work  is  being  built  by  the 
Buffalo  Forge  Company. 


Details  of  an  Architectural  Contest  for  the 
plans,  of  a  |250,000  church  for  the  city  of  Patras, 
Greece,  are  given  in  "Consular  Reports"  No. 
266,  for  November.  The  architecture  is  to  be 
Byzantine,  and  the  edifice  must  accommodate 
5,000  persons.  Three  prizes  are  offered,  $2,000, 
$800  and  $400.  Further  Information  can  be  ob- 
tained from  Mr.  Frank  W.  Jackson,  Consul, 
Patras,  Greece. 


An  International  Fire  Exhibition  is  to  be 
held  at  Earl's  Court,  London,  from  May  to  Oc- 
tober, 1903.  Various  forms  of  building  con- 
struction will  be  exhibited,  as  well  as  flre-ex- 
tinguishfng  and  life  saving  appliances,  fire  sta- 
tions and  their  equipment,  water-works  and 
their  various  connections,  salvage  work,  am- 
bulance service  and  insurance.  Details  of  the 
scope  of  this  exhibition  are  given  in  "Consular 
Reports"  No.  266.  for  November. 


The  Louisiana  Purchase  Exposition,  at  St. 
I^uis.  will  be  lighted  from  the  plant  of  the 
Union  Electric  Light  &  Power  Company,  for 
which  both  forced  and  induced  draft  will  be 
provided.  There  are  to  be  26  boilers  of  700 
horse-power  each,  equipped  with  automatic 
stokers.  There  will  be  four  forced-draft  fans 
with  160-inch  full  housings,  driven  by  10x10- 
inch  direct-connected  vertical  engines;  and 
two  induced-draft  fans  with  230-Inch  full  hous- 
ings driven  by  9xl0-lnch  double-cylinder  double- 
acting  upright  engines.     The  fan  and  engine 


The  Construction  of  the  Kew  Bridge,  over 
the  Thames  River  in  England,  presents  several 
unique  features,  which  are  described  at  length 
in  "The  Engineer."  The  bridge  consists  of 
elliptical  masonry  arches  of  131  feet  span  and 
20  feet  rise.  The  cofferdams  used  in  building 
the  piers  were  constructed  of  14xl4-inch  squared 
piles  39  feet  long.  Grooves  were  cut  into  the 
piles  2  inches  deep,  into  which  tongues  of  4x2- 
inch  elm  were  fitted,  making  a  perfectly  water- 
tight dam,  requiring  no  calking  except  where 
the  tongues  had  been  broken.  There  were  five 
tiers  of  cross-bracing,  12xl2-inch  timber  being 
used  mostly.  The  main  ribs  of  the  arch  cen- 
ters were  arched  steel  girders,  each  varying  in 
depth  from  its  middle  to  either  end,  and  de- 
signed to  carry  a  loading  of  600  pounds  per 
square  foot. 


A  Hydro-Electric  Power  development  is  pro- 
posed by  the  Snoqualmie  Falls  and  White  River 
Power  Company  which  plans  to  divert  the 
waters  of  White  River,  at  a  point  about  25 
miles  from  Tacoma,  Wash.,  into  an  8-mile  canal 
which  will  discharge  into  Lake  Tapps.  The  lake 
will  be  used  as  a  storage  reservoir  and  settling 
basin,  from  which  a  short  canal  and  tunnel  will 
lead  the  water  to  a  penstock  to  feed  five  steel 
pipes,  only  one  of  which  will  now  be  laid,  to 
supply  the  turbines  under  450  feet  head.  The 
discharge  will  be  into  the  Stuck  River.  The 
power-house  is  designed  to  accommodate  a 
50,000  horse-power  installation  eventually,  but 
at  present  a  building  sulficient  for  an 
equipment  of  10,000  horse-power  will  be 
built,  with  a  machine  shop  annex.  This 
plant  will  be  connected  with  the  existing 
Snoqualmie  Falls  transmission  system  by 
circuits  about  5  miles  long.  The  head- 
works  will  Include  a  concrete  inlet,  a  submerged 
dam  across  White  River,  and  gates  for  control- 
ling the  flow  into  the  canal,  which  will  be  25 
feet  wide  on  the  bottom,  with  1%  to  1  slopes 
under  water  and  1  to  1  above,  and  will  have  a 
capacity  with  6  feet  depth  of  water  sufficient 
for  60,000  horse-power,  theoretical,  at  450  feet 
head. 


Duties  on  Imports  into  China,  as  determined 
by  the  new  Chinese  tariff  taking  effect  October 
31,  1902,  and  published  in  the  "Advance  Sheets" 
of  Consular  Reports,  No.  1481,  dated  October 
29,  include  the  following  items  of  interest  to 
manufacturers  and  users  of  engineering  sup- 
plies: 

Uuty  in 
cents  per 
Iron  and  mild  steel,  new —  loO  lbs. 

Mill  Iron  and  forglngs  for  vessels,  steam 
engines   and    locomotives    (25   lbs.    or 

over)     12.54 

Angles,  bars,  rough  castings,  plates  and 

sheets s.e'2 

Bolts    and    nuts,    nails    (except    wire), 

pipes  and  tubes 5  per  cent. 

P'g,  iron 3.55 

Ralls     5.92 

Kivets  and  wire 11.83 

Galvanized  sheet  iron ViMl 

Steel   bars,  sheets  and  plates 11  83 

Tool   and   cast  steel,    steel   *lre   and   wire 

rope    :••;••■,• ■  •  35.49 

Brass  bars,  sheets,  plates  and  Ingots 54.42 

Copper  bars,  sheets,  plates  and  wire 61  53 

Be' tins    5  per  cent. 

Cement,  per  cask  of  400  lbs.,  cents 9  46 

Hard   wood   beams 095 

Soft  wood  beams,  piles  and  piling  (Includ- 
ing Oregon  pine  and  California  redwood, 
on  a  thickness  of  1  Inch),  per  1,000  su- 
perficial feet,  cents   72  57 

Materials  for  railways,  the  free  Import  of 
which  was  provided  for  by  agreements 
antedating  tlie  peace  protocol Duty  free 

Note. — The  above  values  were  converted  from 
haikwan  taels  per  picul.  The  plcul  equals 
133  1/3  pounds.  The  value  of  the  haikwan 
tael  fluctuates,  but  was  estimated  by  the  U.  S. 
Mint  at  63.1  cents  on  jOctober  1,  1902,  which 
value  was  used  in  the  conversions. 


CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 

OF  Enqineering  and  Builoinq  Supplies. 

FoT  PnpouU  M*  pases  xr,   xriii   and  szvU. 


WATER. 

New  Britain,  Conn. — Water  Comrs.  have  voted  to 
construct  a  reservoir  on  Wolcott  mountain  In  South- 
ington,  to  occupy  56  acres  and  cost  $75,000.  The 
capacity  will  be  1,500,000  gals. 

New  Castle,  Pa. — The  West  Pittsburg  Water  Co.  has 
been  organized  by  New  Castle  and  Pittsburg  capital. 
W.  K.  Hugus,  of  New  Castle,  Is  one  of  the  incor- 
porators, and  Is  attorney  for  the  Co.,  which  will 
Install  a  water  system  at  the  new  town  of  West 
Pittsburg,   near  New   Castle. 

Buffalo,  N.  Y. — Tlie  Water  Com.  has  reported  in  fa- 
vor of  rejecting  bids,  received  some  time  ago,  for 
hydrants  and  asking  for  new  bids. 

Lancaster,  Pa. — .\t  a  meeting  of  the  Special  Water 
Com.  of  the  Council  held  Nov.  19  to  consider  the 
proposition  of  the  American  Spring  Water  Co.  to 
furnish  the  city  with  water  for  a  period  of  80  years 
at  a  cost  of  $30,UU0  per  year.  It  was  decided  to 
refer  the  question  to  a  sub-committee  of  four,  they 
to  consult  an  expert  engineer,  to  pass  upon  the 
practicability  of  the  proposition. 

Masscna,  N.  Y. — The  taxpayers  will  vote  on  the 
question  of  the  village  purchasing  the  plant  of  the 
Tupper  Lake  Water  Co.   for  $56,000. 

Koiit/i  Atlantic  City,  N.  J. — The  contract  for  Install- 
ing $30,000  water  works  is  reported  to  have  been 
awarded-  to  Henry  A.  Miller,  of  Wilmington,  Del. 

Philadelphia,  Pa. — Bids  are  wanted  Dec.  2  tor  sup- 
plies for  the  Bureau  of  Water,  Dept.  of  Pub  Wks 
lucludiug  brass  fittings,  cocks  and  valves  (made  In 
I'hila.),  wrought  Iron  pipe.  Iron  and  steel,  bricks, 
lime,  cement  and  Belgian  blocks.  Are  brick  and  clay 
cast  Iron  water  pipe  and  castings,  American  refined 
lead,  meters  Class  A  A,  asphalt  and  granolithic 
walks,  electrical  supplies,  etc.  Wm.  C.  Haddock, 
Dlr.  of  Dept. 

Meadville,  Pa. — City  Engr.  W.  A.  Doane  writes  that 
the  Councils  have  accepted  the  bid  of  the  Phoenix 
Iron  Wks.  for  2  150-H.-P.  vertical  Manning  boilers 
for   the   new   pumping  station. 

Hudson,  N.  Y. — Engr.  in  Charge  II.  K.  Bishop 
writes  that  plans  for  water  works  estimated  to  cost 
$225,000  will  be  completed  about  Mar.  or  Apr.,  1903. 

Oakland,  Md. — The  City  Council  has  under  consider- 
ation the  proposition  of  H.  G.  Frederick,  of  MlUers- 
burg.  Pa.,  for  the  construction  of  a  system  of  water 
works,   with  25-year  franchise. 

New  York,  N.  1'.-— Prof.  Wm.  H.  Burr  and  Kudolph 
Herlng,  of  New  York  City,  and  John  R.  Freeman, 
of  Providence,  R.  I.,  have  been  appointed  a  Comn. 
to  report  on  the  available  sources  for  the  enlarge- 
ment of  the  water-supply  of  this  city,  throughout 
the  boroughs,  and  on  means  for  the  prevention  of 
water  waste. 

Alleyhcny,  Pa. — The  Council  has  voted  a  joint  reso- 
lution for  a  special  committee,  of  which  Morris  Ein- 
stein and  Chas.  KIrschler  are  members,  to  confer 
with  a  committee  from  Pittsburg  Councils  regard- 
ing the  connection  of  the  water  mains  of  the  two 
cities. 

East  Orange,  N.  J. — The  Condemnation  Comrs.  ap- 
pointed last  April  by  Chief  Justice  Gummere,  con- 
sisting of  Amzl  Dodd,  J.  William  Clark  and  Eugene 
Vanderpool,  to  appraise  the  value  of  the  East  Or- 
ange system  of  the  Orange  Water  Co.,  which  East 
t)range  is  desirous  of  acquiring,  has  reported  the 
value  of   the  plant  at  $425,000. 

Hunimit,  N.  J, — The  Common  Council  has  appointed 
a  committee,  consisting  of  Wm.  J.  Curtis,  J.  G.  Van 
else,  and  others,  to  confer  with  the  Essex  Union 
Water  and  Light  Co.,  and  learn  the  price  at  which 
the  Co.  will  sell  Its  water  and  light  plants  to  the 
city. 

Troy,  N.  Y. — -Bids  will  be  received  Dec.  5  by  the  Bd. 
of  Contract  and  Supply,  for  furnishing  F.  O.  B.  cars 
Troy,  5,900  tons  of  30-In.  cast  Iron  water  pipe  and 
about  114,(I0U  lbs.  special  castings.  Bids  will  also 
be  received  on  same  date  for  constructing  about 
7  miles  of  30-In.  conduit  line  for  conveylug  water 
to  the  city  of  Troy;  alternate  proposals  for  con- 
structing a  30-In.  cast  Iron  conduit  and  a  33-ln.  riv- 
eted steel  conduit.  John  Phelan,  Comr.  of  Pub. 
Wks. 

NiOfiara  Falls,  N.  Y. — In  a  recent  communication  to 
the  Bd.  of  Pub.  Wks.,  City  Engr.  Walter  McCnlloh 
recommends  municipal  ownership  of  the  water 
works;  he  estimates  that  about  five  acres  of  land 
are  necessarv  for  a  slow  sand  filtration  plant,  each 
acre  providing  filtration  facilities  for  about  6.000,000 
gals,  of  water,  and  suggests  that  the  present  city 
plant  be  used  as  a  water  plant  for  the  development 
of  electrical  power,  the  power  to  be  transmitted  to 
a  new  plant  on  the  upper  river.  In  said  report  the 
City  Engr.  states  that  the  souice  of  supply  should 
be  the  Canadian  channel  on  the  far  side  of  Grand 
Island;  the  estimated  cost  of  plant  suggested  Is 
placed  at  about  $500,0(X),  outside  the  expense  of  the 
purchase  of  the  plant  of  the  Niagara  Falls  Water 
Works  Co. 

Atlanta,  Oa. — The  Senate  has  passed  the  bill  au- 
thorizing Atlanta  to  Issue  $400,000  bonds,  to  perfect 
the  present  system  of  water  works. 

fummf.rville.  Oa.  -The  Senate  has  passed  a  bill 
authorizing  this  village  to  Issue  $25,000  bonds  for 
water  works   improvements. 

Bristol,  Va, — The  city  has  purchased  the  Moore  and 
Mumpower  lands.  ?,  miles  north  of  the  cltv,  thus 
securing  8  mountain  springs  that  will  afford  a  water 
supply  pf  400.000  to  600,000  gal.  a  day.  Local  press 
reports  state  that  the  city  will  begin  at  once  the 
construction  of  catch  basins  near  these  springs,  and 
nex^  spring  a  storage  reservoir  will  be  constructed. 
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VetB  York,  N.  Y. — The  following  bld«  were  opened  Nov.  20  by  E.  G.  Monroe,  Comr.  of  Water  Supply, 
for  furnishing  and  laying  water  mains  In  varloas  streets : 

Uobt.  L.      Norton  &       Jno.  Corn-         F.  Thlle-  Henry 

Items  and  Quantities.                               Christie.        Dalton.  well,  Jr.         mann,  Jr.       Llpps,  Jr. 

Straight    pipe,    1,700   tons *31.00  $31.50               $30.00             $31.50             $82.00 

Branches,   65    tons 58  00  57.00                 60.00              -58.00                58.00 

Rock  excavation,  without  blast,  10  cu.  yds 5.00                5.00                    .10                5.00               10.00 

Eock   excavation,   1,950  cu.   yds a  00                  .30                     35                3.00                   .38 

Earth    excavation,    26,;i00    cu.    yds .30                  .30                    .85                  .27                   .38 

Filling,    26,800    cu.    yds .20                   .30                      .35                    .27'                  .88 

20-in.  pipe,  5,400  ft .50                   .50                      .80                   .55                    .50 

12-in.    pipe,    16.000    ft .30                   .25                      .40                   .35                    .85 

6-ln.    pipe,    24,000   ft .15                    .18                      .20                   .24                     .20 

74    stop    cocks,    total 4,770.00         4,770.00  6,220.00         4,770.00          4,898.00 

133   hydrants,   total 8,645.00          9,1 45.00          13,025.00         9,700.00  9,000.00 

Brick  masonry,  100  cu.  yds 10.00  10.00                 12.00                 5.00                10.00 

Concrete  masonry,  25  cu.  yds 4.50                 5.00                   6.00                 4.00                  5.00 

Asphalt   pavement,  4,760   sq.   yds 4.00                 4.00                   4.50                 4.00                  5.00 

Brick    pavement,    10   sq.    yds .50                 3.00                    1.00                 4.00                  5.00 

Granite  block,  relay.  100  sq.  yds 1.40                 1.50                    1.00                 1.75                  2.50 

Macadam,   relay,   1,900  sq.   yds .50                    .50       ■               .75                   .60                    .40 

Pavement  and   flags,   relay,   2,225  sq.  yds .25                  .40                    .50                  .50                   .30 

Wood  block,  relay,  130  sq.  yds .20                2.00                  4.00                3.00                 5.00 

Curb,  reset,   1,200  ft .11                    .10                      .01                    .10                    .10 

Boxing,    6-in.   pipe,    25  ft 1.00                 3.00                   4.00                 4.00                10.00 

Totals    122,052  121,305             134,977           129,703            133,830 

Birnamwood,  Wis. — Village  Clk.  S.  A.  Sprague  writes  Itenton,  Wash. — Water  works  bonds  to  the  amount 

that   at   the    recent    election    It   was    voted    to   con-  of  $4,500  have  been  sold,  and  the  Council  has  adopt- 

struct  water  works  at  a  cost  of  $5,000.  ed  plans  fQr  a  new  system. 

Odcll,  III. — Press    reports   state   tliat   $5,500   water  Suyar   City,   Colo. — The   City  Council   has  awarded 

bonds  have  been  offered  for  sale.  to    Holme   &   Allen,    of   Denver,   the   contract   for  a 

_     .       ,,,      ,,.u     ,-.         .It         ..)    *     I,       „»„ij„.i„„  $20,000  water   works   system. 

Crete,  III. — The  Council   is   said   to   be   considering  ^                                         ' 

the  matter  of  installing  a  water  system.  Pueblo,    Colo. — The    Colo.    Fuel    &   Iron    Co.    is    re- 

.,.,,,„.,                    i             t    ,-.1*      T!.„™..  ported   to  be  planning  to  irrigate  over   10,000  acres 

pif.''!i""«^f"V  A^LT^i"  »''Ji'"'„%°*«?Kr.a'^f'/h^  fl  ot   land   adjacent   to  tneblo;   the  proposed   ditch   to 

Poetsch   stated   that   a  total   of  $37,457   Is  to  be  re-  be   50   miles   long   and   Include  maLy   miles  of   6  ft. 

turned    to   the   water    fund    for   special    water  main  wood  nine 

extensions.  ^  ^  " 

According  to  figures  given  out  by  the  City  Engr.,  Alameda,     Cat. — The     Pure     Water     Co.,     principal 

the    cost    of    the    larger    improvements    which    this  place   of   business,    Alameda,    has   been    Incorporated 

city   will   make   within   the   next  12  months   will   be  by    M.    French,    H.    H.     Llnnell,     A.    Llnnell,    A.   J. 

$3,686,000.     Among   the   larger   undertakings   will  be  Chamberlain,   and  others.     Capital  stock,  $30,000. 

the    Klnuickinnlc    Hushing     tunnel    which    will     cost  ,.  ,       j     c,     ■          ,,  ,        ,                  ^            ^      ,   >■ 

$145,000;   a   new  20,000,000  gallon  engine  In   the  wa-  ^   Lolorado  Sprmga,  toio.— In  a  recent  report  relative 

ter   works  at  a   cost   of  $200,000   with   the  Improve-  *?,  proposed   improvements  of   Seven   Lakes  and   the 

ments;  a  $33,000  pumping  station  on  the  West  side;  High   Line    reservoir,    City   lingr     L     W.    Case   estl- 

Muskego    Ave.     bridge,     $93,000;     Broadway    bridge,  mates   the   cost   of     improvement    at    Seven     Lakes, 

$125,000;  Jones  Island   bridge,   $125,000;   track  eleva-  which   include  a  tunnel   through  the   Dead   Lake   dl- 

tlon  and   depression,  $175,000;   Washington   Ave.   via-  ?*?«  and   2   reservoirs    at  $15,000;   in   regard   to  the 

duct,   $400,000:    First    Ave.    viaduct,   $obo,000,   and    a  High  Line   reservoir,   Mr    Uise  states  that  the  Fair- 

mnnlcipal   lighting  plant,   and   the   conduits   and   ap-  '/y  site  will  sustain  an  18,000,000  gal.   reservoir,  cost 

purtenances,    $1,000,^00.      In    addition    to    this   there  $13,000;   and   that   the   Brewer   property   can   accom- 

wlU  be  school  Improvements  aggregating  $865,000.  modate  a  25,000,000  gal.   reservoir,   cost  $20,000. 

^'ew    Bremen,    O.— This    village    has   voted    $28,000  .^^''"".e-  S',.,^-^'''.""?   x,"''  ^Xv^W  ^'iCa'l  writes  that 

bonds  for   the  construction   of  water  works.  '5**  ""'^   ''''*   received   Nov.   17  for   the  construction 

of  a  system  of  water  works  was  from  the  Interna- 

Fremont,  O. — The  Fremont  Water  Works  Trus.  are  tionai  Const.  Co.,  of  South  Bend,  Ind.,  at  $6,750. 

reported  to   have  closed   a  contract   with  the   Shaw-  ,,            _    „      ,,       .     ,,.^      ,     ,   ,.   ,,  >, 

Kendall   Co.,  of  Toledo,    to  Install  a  pump   plant   at  ,,,''"'10,'''  ^-  D—Deput.v  City  Aud  N.  t  Morgan  writes 

the  local  water  works  to  pump  the  deep  water  wells.  that  the  question  of  either  filtering  the  present  wa- 

The  new   plant  means  an  outlay  of  $10,000,  and  the  ter  supply   or  securing  a   new  supply  Is   under  con- 

Ingersoil-Sergeant   Drill    Co.,   of  Cleveland,   will  fur-  sideratlon,  but  no  action  has  as  yet  been  taken. 

nlsh  necessary  air  compressor  and  machinery.  _       „    „  ,        ,,,,     ,,„     ,     ,,    ,,,.  .    „        .^       ,,    , 

Basalt,  Colo. — City  Clk.   I.    II.   Mitchell   writes  that 

MoUne.  III.— The  City  Council  has  accepted  the  bid  on  Nov.    12  It   was  voted   to  construct  water   works 

of  the  New   York   Continental  Jewell   Filtration   Co.  at  a  cost  of  $11,000. 

for  a   filter  plant  to  be  built  according  to  plans  of  ^^j^  ^^^^   ^^^       itah.-  ■&myeya  have  been   started 

Consulting  Engr.    Daniel   W.   Mead,  of  Chicago,   111.,  „{  t^p  site  of  proposed  reservoir  in  Parley's  Canyon;- 

at  a   total  cost  of  $67,377;   the  contract  ca.ls   for  a  ^^^  <j„„,  ^^  [,e  built  across  Parley's  Creek  will,  it  is 

concrete    clear     water     reservoir,     750^    gas.    ca-  estimated,  form  a  reservoir  which  would  store  1,000,- 

paclty;    concrete     filter     tanks,    5,000,000     gals,    ca-  ruNKMio  enl    of  wnter                                             =    ,       , 

pacity;  filter  equipment, .4,000,000  gals,  capacity;  and  """'"^  sa'-  01  water. 

filter  building,   "steel  truss  roof,"  size,  130x72  ft.  Ban  Diego,  Cat. — The  Council  has  directed  the  City 
,,.,,„.                      .     ,         .,        ..  „,    ,,  ,„   „,j„  Engr.    to    prepare    plans    and    estimates   for   an    Im- 
Joiic(/ii.— A    correspondent   writes   that    this   city  proved   water  system,   cast-iron   pipe  to  be  used,  the 
'i*of2.H'i2f    '"i   '^'    ^^^  I  «»';"■''.'='     ^°^    constructing   a  ^^irg  cost   not  to  exceed  $200,000. 
1,000.000   gal.    reservoir  at   the   water   works.      Esti- 
mated cost,   $10,000.     H.   A.   Stevens,    City   Engr.  Corona,  Cal. — The  Corona  I'owei-  &  Water  Co.   has 
_,       .   .,        ,,.          _,.,        ,,,         ,         ..    ,.         „*„„  been   Incorporated   with   a   capital   stock   of  $250,000, 
renstrtke.   Mmn.—This   village   is   said   to   contem.  ^y  T.  P.   Crlnkwater,   L.   R.   Curtiss,   E.  N.  Currier 
plate    installing   a    system    of     water    works    In    the  j,^^  others                                                 ,.'<./«     ^  , 
spring. 

„     ,             1,  •  1.      r        1                      ,      t  t    tu^^  tu  l^os  Angeles,  Cal. — The  Peck  Ranch  Water  Co.,  prin- 

Muskegon,  ilich.— Local  press  reports  state  that  the  ^j     ,      ,3^^  „,  business  Los  Angeles,  has  been  Incor- 

capacity    of    the    city    water     works    plant   on    Lake  porated  with   a  capital   stock  of  $15,000.     Directors: 

Mfchlgan    will   probably   be  doubled  by   the   Installa-  fj    .j^.    ^'oflin,  L.  A.  I'latt,  N.   Williams;  and  others, 
tlon    of   a    10,000,000   gal.    per    day   additional   pump 

without  cost  to  the  city.     'The  Central  Paper  Co.  has  Seattle,    Wash. — Estimates    for    water    mains    have 

ottered  to  install  the   pump   if   the  city    will   supply  been   filed    as   follows:    Fourth   Ave.,   south,    $131300; 

them  4,000,000  gal.  per  day.  Laurel  Shade  Ave.,  $4,250;  and  Lee  St.,  $1,400. 

Sioux  City,  la. — The  Water  Works   Trus.   are  said  Canon  City,  Colo. — Arrangements  are  said  to  have 

to  be  considering  the  advisability  of  erecting  a  new  been    practically    completed    for    a    supply   of    water 

plant   for  the  special   protection  of   the  stock   yards  tor  this  city,   from  artesian   well  south  of  Chandler, 

district.  belonging   to   the    Colorado    Springs    &    Florence    Oil 

,,     ,■   .        ,,.    1         n-i,     D    »i,„«i„„  n-„»„,.    I  i„hf  V  Co.,   which  is  represented  in   Canon   City   by  Augus- 

Marltnton,  W.  \  a. — The  Pocahontas  Water.  Light*  r,,X,  Mncnn  and  fj     R    Owlllim 

Power   Co.   has  been   Incorporated  to  supply   Marlln-  '"»  "aeon  ana  h,.  K.  uwuiim. 

ton,   Durbin  and  other  places  with  water,   light  and  I'ort   Perry.   Ont. — City   Clk.   W.    H.    Harris   writes 

power.     The   capital   stock  is  $25,000.     E.   M.    Arbo-  that   on   Jan.    1   the    by-law   providing   for   the   oon- 

gast  and  others,  of  Marllnton,  are  the  Incorporators.  structlon   of   water   works   at  a  cost   of  $30,000   will 

ilenasha.  Wis.-The  Common  Council  is  said   to  be  "«   ""^''^^   "P""  '»  ""«  <='ty- 

considering  the  question  of  Installing  a  water  works  Honolulu,    II.    I. — The    San    Francisco    "Chronicle" 

system.  .states   that   a   dam,    capable  of   holding  2,560,000,000 

,,,       ,     J    „      „•  ,       TIT    I     0.    t    ij„™;„  i,„  .  „„i,„/i  Ba'-   of  water  for  Irrigation   purposes,  is  soon  to   be 

Cleveland    n.-~V,aiev  Works  Supt.  Bemis  has  asked  built  across  the  Kaukonahua   River,   near   the   west- 

^i^r.,^'^-    "'   Control   for   permission   to  advertise   for  g^n  end  of  this  Island.     Estimated  cost  of  dam,  $250,- 

15,000   more  water  meters.  000.     The    Walalua    Agricultural    Co.    Is   said    to    be 

Marinette,    Wis. — According    to    press    reports    the  Interested. 

Menominee   Water  Co    desires  to  build   and  equip  a  ^.„„„    gj^     j,„, ,-       o<,*.— Press    reports    state   that 

pumping   station    at   Poplar    Point,    and   only    awaits  j^n   Tneona    Water   &    Ll^ht    C.n     will    Instnll    n    npw 

the  Jetton   of   the  City    Council   in    designating  the  ^P  of  6%)0:(X»  gal.   capacity              ^*^      ""  ^^ 

source   of   supply   and   how   far  ont   In   the  bay   the  »■      »           ,       ,         o            r       ., 

pipes  shall  be  laid.  St.  John,  N.  B. — Water  mains  are  to  be  extended,  at 

a  cost  of  $9,100.      Wm.    Murdoch,    Supt.    Water  and 

Kansas  City.   Mo. — John  A.   Rodgers,  Secy.   Kortuna  Sewerage. 
Land    &    Mining    Co.,    502    B'way,    writes   that   said 

Co.  proposes  to  construct  in  the  near  future  a  pump-  SEWERAGE    AND    SEWAGE     DISPOSAL, 

lag  plant  to  drain  ground  for  leasing  purposes,  and  ,...,.„„ 

an   plpctrlcal    Dower  olant.  Portland.    .Me. — Bids    are    wanted    at    the    Office    of 

an  electrical  power  piani.  Constructing  Quartermaster,   Portland,  until  Dec.  27 

Perry  Okla.  Ter. — Cltv  Clk.  F.  F.  Busch  writes  that  ^or  constructing  a  sewer  system  at  Ft.  McKlnley, 
at  the  recent  election  It  was  voted  to  Issue  $50,000  2'"''at ,  Diamond  Island,  as  advertised  in  The  En- 
bonds  for   water  works.  glneering  Record. 

Ft    Morgan,  Ala.—See  "Government  Work."  ,   llolyoke,  Mass~T\ie  Bd.   of   Pub.   \Vks.   has  voted 

to  construct   a  24-ln.    sewer.   In  Hampden   St.,    1,200 

Oeary,     Okla.     Ter. — Water     works     bonds     to     the  ft.   In  length, 

amount  of  $27,000  are  reported  to  have  been  sold.  „„„,,,,,,.■            »   <,,                 .   t 

•■"■<■•                   »■  Roselle  Park,  N.  ./.— Illgginson   &  Shannon  of  Jer- 

//«   llnrpe.   Kan. — Tills  place  has   engaged   Burns  &  sey    City    are    stated    to    have    received    the   contract 

McDonnell,    Kansas    City,    Mo.,    to   make    plans    and  for  constructing  a  system  of  sewers  for  $44,441. 

sneclflcatlons  for  a  concrete  dam,  and  extensions  to  „                 ^t    Tr      t        ■                       .      1  ,    ^^  ,  »•- 

•hp   witer-works   svstem  Syracuse,  N.  Y.— Local  press  reports  state  that  the 

the   w.iter  works   system.  Bi    ot  Contract  and   Supply   has   rejected   the   only 

La  Junta,  CoJo.— Bids  are  wanted  Dec.  1  for  $100.-  bid    received,    which    amounted    to    $43,000,    for    the 

000  water  bonds.     Q.   S.  Thompson,   City  Clk.  Teall  Ave.  sewer,  and  new  bids  will  be  asked. 


Penn  Yan,  N.  Y. — A  vote  will  be  taken  on  the  prop- 
osition to  expend  $500  to  have  a  competent  engineer 
draw  up  plans  and  specifications  for  a  complete  sew- 
erage system,  his  report  to  specify  how  the  sewage 
can  be  disposed  of. 

Camden,  N.  J. — It  Is  proposed  to  build  sewers  In 
numerous  streets.     Levi  C.  Farnham,  City  Engr. 

Tituaville,  Pa. — Bids  are  wanted  Dee.  1  for  con- 
structing a  sewer  In  lat  St.;  bids  are  also  wanted 
at  the  same  time  for  building  a  12-lu.  tile  sewer  In 
Oak   St.     W.  M.   Dame,   City  Clk. 

Lansdoicne,  Pa. — City  Secy.  II.  L.  Warren  writes 
that  on  Nov.  5  it  was  voted  to  Issue  bonds  as  fol- 
lows: $4,000  for  sewers;  $8,000  for  paving,  and  $12,- 
000  for  sites  for  City  Hall  and  engine  house. 

Albany,  A",  y. — lilds  are  wanted  Dec.  1  for  the  con- 
struction of  a  15-ln.  vitrified  stoneware  pipe  sewer 
in  Livingston  Ave.  Isidore  Wachsman,  CIK.  of  the 
Bd.   of  Contract  and  Supply. 

Uarrisbury,  Pa. — Bids  are  wanted  Dec.  5  for  the 
construction  of  4  relief  sewers.  A.  C.  Stamm,  Secy. 
Bd.  of  Pub.   Wks. 

Bloomfleld,  N.  J. — The  Sanitary  Com.  of  the  Bd.  of 
Health  of  this  city  has  been  directed  to  confer  with 
the  Newark  Bd.  of  Wks.  with  a  view  to  having 
Newark  Join  with  Bloomfleld  in  the  construction  of 
a  sewer  along  Bloomfleld  Ave. 

Xorth  Pluinflcld,  N.  J. — The  Boro.  Sewage  Comn., 
B.  A.  Hegeman,  Jr.,  Chmn.,  has  made  a  prelim- 
inary report  to  the  Council,  In  which  2  methods  of 
sewage  disposal  are  said  to  be  practicable  for  this 
Boro.,  the  first  and  most  desirable  being  to  carry 
sewage  to  tile  water,  the  Com.  was  unprepared  to 
report  approximate  cost  of  this  system,  still  having 
tlie  matter  under  investigation;  the  other  method  of 
sewage  disposal  was  by  the  septic  tank  system,  the 
total  estimated  cost  of  which  would  be  approxi- 
mately $87,400  for  the  plant,  including  mains,  lat- 
erals and  flush  tanks,  as  planned  by  the  Municipal 
Engineering   Co.   of  New  York  City. 

Patchogue,  L.  I.,  N.  Y. — The  construction  of  a  sew- 
erage system  for  the  entire  village  is  said  to  be 
under  consideration. 

Oneida,  N.  Y. — The  Hd.  of  Pub.  Wks.  will  on  Dec  2 
receive  separate  bids  for  constructing  8-in.  vitrified 
pipe  sewers  In  West  and  Broad  Sts.,  and  for  con- 
straictlng  a  Portland  cement  concrete  culvert  on 
Hlginbotham  Brook  at  Main  St.  Address  J.  F.  Con- 
nor,  City   Clk. 

Honistown,  Pa. — Bids  are  wanted  Dec.  22  for  con- 
structing a  sanitary  sewer  on  Markley  St.  (diameter 
of  nipe  18-iu.),  with  necessary  laterals,  manholes, 
outfall  cribbing  and  trestling  .  John  H.  Eex,  Chmn. 
Sewer  Com.;   S.   Cameron   Corson,    Boro.   Engr. 

Erie,  Pa. — The  Council  has  under  consideration  an 
ordinance  providing  for  the  construction  of  a  main 
sewer  on  the  line  of  Pennsylvania  Ave.,  to  cost 
$lo,000. 

Hew  York,  N.  Y. — The  lowest  bid  opened  Nov.  25  by 
Boro.  Pres.  Jacob  A.  Cantor  for  an  extension  to 
outlet  sewer  at  foot  of  W.  72d  St.  was  from  E.  W 
Robinson,  at  $26  per  ft.  for  371  lin.  ft.  of  wooden 
barrel  sewer  4  ft.  Interior  diameter.  Class  I.;  $16  40 
per  ft.  for  79  ft.  of  brick  sewer  4  ft.  interior  dia- 
meter,  Class   II. 

Long  Island  City,  N.  Y. — The  Bd.  of  Estimate  and 
.\pportlonment,  New  York  City,  has  adopted  a  reso- 
lution providing  for  amendments  to  the  sewerage 
system  in  the  1st  Ward. 

Hobokcn,  N.  J. — Local  press  reports  state  that 
Township  Engr.  Bond  has  completed  plans  and  speci- 
fications for  the  outlet  sewer  and  pumping  station. 

Buffalo,  N.  Y. — This  city  is  to  issue  bonds  to  the 
extent  of  $100,000  to  pay  for  the  construction  of  a 
sewage  pumping  plant.  Plans  for  same  are  being 
now  made  by  the  Bureau  of  -Engineering. 

Ilichmond,  Va. — The  Street  Com.  has  recommended 
an  immediate  appropriation  of  $8,000  for  the  repair 
of  the  trunk  sewer  at  31st  and  Broad  Sts. 

The  City  Council  has  adopted  a  resolution  asking 
that  an  additional  $500  be  appropriated  in  order  to 
secure  the  services  of  Rudolph  Ilering,  of  New  York 
City,  as  Consulting  Engr.  for  the  Atlanta  sewer  im- 
provements. 

Atlanta,  Oa. — The  Senate  has  passed  the  bill  au- 
thorizing Atlanta  to  borrow  $400,000  to  extend  the 
trunk  sewers  of  the  city. 

Toledo,  O. — Bids  will  be  received  Dec.  15  bv  Chas. 
H.  Nauts,  City  Clk.,  for  furnishing  material  and 
constructing  a  15in.  circular  pipe  sewer,  8  and  10-ln. 
inside  diameter  in  portions  of  4  alleys. 

Akron,  O. — Bids  are  wanted  Dec.  2  for  constructing 
a  main  trunk  sewer  In  Dlst.  No.  4,  also  for  a  local 
sewer  In  Pearl   St.     Chas.  H.  Isbell,   City  Clk. 

Milwaukee,  Wis. — See  "Water." 

Chicago,  III. — The  Drainage  Bd.  has.  according  to 
local  press  reports,  sold  $1,500,000  drainage  bonds. 

Ottawa,  111. — The  City  Council  is  considering  the 
question  of  a  sewerage  system  for  the  west  side. 

Itellcfontaine,  O. — According  to  local  press  reports 
the  City  Council  may  raise  funds  and  construct  a 
system  of  sewerage,  purchasing  a  sewage  farm  and 
erecting  a  pumping  station,  without  submitting  the 
question  to  a  vote  of  the  people. 

Kankakee,  III. — The  Council  is  said  to  be  taking 
steps  towards   building  lateral   sewers. 

Emwotsburg.  la. — This  city  Is  said  to  be  agitating 
the  question  of  a   sewerage  system. 

Crandon.  Wis. — Press  reports  state  that  a  sewerage 
system  Is  to  be  constructed  for  this  place. 

Barberton.  O. — The  City  Council  has  engaged  J.  E. 
Collins  to  prepare  plans  for  sewers  on  Third  and 
several  other  streets. 

Chicago,  III. — The  Gage  Park  Improv.  Asso.  Is  In 
favor  of  the  construction  of  a  sewer  In  Western 
Ave.  from  39th  to  55th  Sts. 


5^4 

Wmhaak  I»4. — Btds  are  wanted  Dec.  22  for  con 
•traenBTaewere  In  Still  and  Miami  Sts.  John  HUty, 
Cktj  Bnsr. 

Kne  Oriem*.  La  -Bids  are  wantiKl  bv  the  Sewfr 
agS  Md  W^ei-  Bd.  until  Feb.  2  for  tlie  construc- 
iSm  of  approximately  DC  miles  of  s>'«'<'P^  »",<'"»" 
DurteMDceS  of  wUicli  7  miles  will  be  brick  or  con- 
crete sewek  from  72  to  27-lu.  In  diameter,  laid 
f^m  lb  to  24-ft.  In  depth,  and  SS,  miles  will  be  pipe 
srWers  36  to  8  In.  In  diameter,  laid  from  5  to  20  ft. 
ta  dSth^  with  approximately  1,100  manho  es  and 
So  flush  tanki,  as  advertised  in  The  Engineering 
Record. 

SI.  Jo>€uh.  tfo.--Acc«rding  tu  pres-s  reports  bonds 
to  the  amount  of  $200,000  will  be  issued  next  year 
for  the  purpose  of  extending  main  sewer  and  im- 
piOTios  the   electric  light  plant. 

TuiHku.  AuH.-  I'lans  have  been  |.r,'pare.i  lor  the 
pn>po^   Sewer  Dlst.    east   of   the   Santa   !■  e  tracks. 


THE     ENGINEERING     RECORD. 

Jeitey  City.  N,  J. — Local  press  reports  state  that 
the  wooden  bridge  orer  the  Hackensack  on  the  New- 
ark Fiankroad  will  soon  have  to  be  replaced  by  a 
steel  bridge,  at  a  probable  cost  of  ^250,000. 

Ilettding.  Pa.— Plans  (of  approaches  and  superstriic- 
tare  for  a  $30,000  bridge,  to  be  built  on  Front  bt.  by 
the  Iteadiug  Ity.  and  the  United  Traction  Lo.  (»•  U- 
Missimer,  Ch.  Engr.,  Keading),  have  been  completed 
and  are  on  file  in  City  Kngr.  Murdoch's  office :  the  su- 
lierstruoture  Is  to  be  1  span  of  SS  ft.,  and  the  south 
approach  Is  to  be  200  ft.  long. 

I'itlsburg,  Pa. — Local  press  reports  state  that  all 
bridges  on  the  Low  Urade  Dlv.  of  the  Buffalo  &,Alle- 
ghcny  Valley  Grand  IHv.  of  the  Pennsylvania  K.  K. 
are  to  be  strengthened  and  In  some  cases  rebuilt,  at 
an  approximate  cost  of  SSOO.OOO.  There  are  in  all 
about  12  2-spau  bridges  from  75  to  80  ft.  In  leiigth. 
L'has.  1'.  MaoArthur,  Principal  Asst.  Engr.,  It.  &  A. 
Valley  Ulv.,   Buffalo,  N.   Y. 

Xorthcoit,  Md. — Asst.  Treas.  of  the  Co.  Comrs.  K 
U.  Logan,   Elkton,  Md.,  writes  that  at  the  Jan.  meet 

•  ».i.     _         a.  -I  >_ia_        III        I ^..  ^«.i<1        fnwt        t-Vin        /irtllTt  *-\ 


I^\  T„"Vh/.^  the  grea  est  diameter  being  SO  In.,  U.  Logan,  Elkton,  Md.,  writes  that  at  the  Jan.  meet- 
-^.r^?nai.  milns^  wia  S-  1.  and  :«i  in.  in  aiameter,  ing  of  the  Bd.  bids  will  be  opened  (or  the  county 
S?'h^«e«ls"*4  to  18  mm  diameter.    Ilstimated  co.,t.       bridge  to  be  built  oyer  Northeast  Cvee^^tNoHheiiSt. 


iiub«irdluatt'  mains  »iti  m-  t,»  ouu  .."  .".  ,«  — ^~-,.,-. 
with  laterals  24  In  18  In.  in  diameter.  Ilstimated  co.«t. 
(8t>,0oa 

EmUt  Okla  Itr. — This  city  has  engaged  Burns  & 
McCoMeU.  of  Kansas  aty.  Mo..  to_,make  surveys, 
iS^reiMre  plans  and  speclflcations  for  a  system  of 
aewence. 

fasadena.  (  ol.  — L»K-al  |.ress  reiM.rls  s'Jte  that  biiW 
lUTe  been  asked  for  the  construction  of  the  outfall 
^•r^r  to  be  8.300  ft.  long,  a  large  part  of  which 
wUl  h«w  W  te^tiieled.^  for  wider |35,000  was 
voted. 

Tacoma.  lliw*.— The  City  Coimcll  has  adopted  a 
r««>latlon  for  the  construction  of  sewers  to  several 
streets  and  alleys. 

/.TM^ron.  /<*<i»o— A  .-.flTwiwndrut  writes  that  the 
nfwi  neweraEe  system  comprising  nearly  6  ml  es  of 
STm  wlTl  be  ready  for  bids  about  Jan.  L  Address 
SSiclliuaircV  a!  HasUngs.  City  Bugr.  Briggs  or 
City  Clk.  Chas.   McDonald. 

MoHStoti  /(J-.— <itv  Kngr.  iK.rmant  has  prepared 
plana  and'  specifications  for  a  tunnel  sewer  uiider 
Maury  St.  in  the  5th  W.ird,  estimated  to  cost  $00,000. 

IjMeUind.  Colo.— The  cintract  for  constructing  lu 
«»  ft.  of  sewer  Is  reported   to  have  been  awarded 
uT Dunlgan  &  Palmer,  of  Shenandoah,  la.,  for  about 
$11,000. 

Toronto.  Unt. — In  his  recent  report  City  I'lngr. 
Host  recommends.  In  regard  to  the  Woodbine  Ave. 
sewtige  disposal,  that  necessary  disposal  works  for 
DDmDlns  and  treating  the  sewage  and  the  sewers 
proposed  to  be  laid  in  the  said  district  be  construct- 
ed as  a  local  improvement  on  the  initiative  prin- 
Hple.     Hatlmalfd  cost,   $43,000. 

BRIDGES. 

Olo»rex»cr,  if  a««. — Preliminary  steps  are  being  taken 

looking  to  the  erection  of  a  $12,000  steel  bridge  over 

♦Jlonceater  Canal,  to  replace  present  wooden  structure. 

W.  U  Webber,  City  Kngr. 

WoreluHue  Point,  Co»h. — According  to  press  reports 
snrreyors  are  at  work  on  Terry's  Island  planning  tor 
the  construction  of  a  bridge  for  the  N.  i".,  N.  H.  4 
H  U.  K..  to  have  a  double  track,  and  cost  about 
$1,000,000.  Colon  M.  Ingersoll,  Jr.,  Ch.  Engr.  of  K.  R., 
Xew  Baven. 

Kcw  Kensington,  Pa. — A  correspondent  writes  that 
an  overhead  bridge,  10  ft.  wide  and  about  150  ft.  long. 
may  be  built  over  the  R.  U. 

yew  Codlle,  i"o. — See  "Railroads." 

Doi/lcDloan,  Pa. — The  Co.  Comrs.  are  reported  to 
have  awarded  the  contract  for  building  a  bridge  at 
Leatbcrman's  Ford,  \d  Bedminster  Township,  to  Nel- 
son &  Buchanan  Co.,  for  $7,702.  ' 

Nete  York,  X.  Y. — Bids  are  wanted  Dec.  11  for  fur- 
nishing the  labor,  materials  and  plant  necessary  for 
the  construction  of  the  tower  foundation  in  the  Boro. 
of  Manhattan  of  the  Manhattan  Bridge  No.  3,  over 
East  Ulver,  as  advertised  In  The  Engineering  Record. 

Co«rc<rllle,  Pa. — The  I'a.  R.  R.  Is  reported  to  have 
awarded  to  John  Goll  &  Co.,  of  Philadelphia,  the  con- 
tract for  a  stone  arch  bridge  to  cross  the  west  branch 
of  the  Brandywlne  at  Coatesviile  ;  said  bridge  to  be 
54  ft.  wide,  to  accommodate  4  tracks,  and  will  consist 
of  9  Beml-clrcnlar  spans,  2  of  which  will  be  86  ft. 
long,  the  others  78  ft.   long  each. 

Barriiburg,  Pa. — Contracts  for  the  erection  of  8 
State  bridges  to  take  the  place  of  bridges  carried 
away  by  freshets  last  spring  are  reported  to  have 
been  awarded  by  the  Bd.  of  Pub.  Buildings  &  Grounds 
as  follows:  Fenn  Bridge  Co.,  Beaver  Falls,  bridge 
over  Big  I':s(]Ulmunk  Creek.  VVayne  Co..  $34,880,  and 
bridge  over  Sinking  Creek.  Centre  Co.,  $6,847  ;  W.  H. 
Gollck.  I'hoenlxvllle.  bridge  over  Wallenpanyunk 
Creek,  Wayne  Co..  $16.050 :  York  Bridge  Co.,  bridge 
over  Wallenpanyunk  Creek,  $21,087,  and  Fisher's 
bridge,  Columbia  Co..  $l.-..007 ;  National  Bridge  Co., 
Pittsburg.,  bridge  over  Larry  Creek,  Lycoming  Co.. 
$17.9<K);  King  Bridge  Co.,  Cleveland.'  Nuss  bridge. 
Columbia  Co.,  $22.7.'>0 :  Nelson  ft  Buchanan,  Chambers 
l-nrg,  bridge  •rer  Juniata  River,  Perry  Co.,  $144,680. 

AlleohenD,  Pa. — Local  preas  reports  state  that  a 
bridge  Is  to  be  built  across  the  Ohio  from  lower  Alle 
gbeny  to  McKees  Rocks ;  proposed  length  of  bridge  Ik 
■aid  to  be  3<KJ  ft.,  and  cost  about  $300,000.  John 
Murphy.  Gen.  Supt.  of  the  Pittsburg  Railways  Co.,  is 
reported  to  be  at  the  head  of  the  Incorporation  which 
proposes  to  build  the  bridge. 

Buffalo,  A',  y. — Mayor  Kntgfat  has  approved  the  ap- 
plicatUrD  of  tbe  Goodyear  Co.  to  cross  Hamburg  turn 
pike  with  a  canal  and  also  to  build  and  maintain  a 
brldce  orer  tbe  canal. 

SymciMc.    jr.    y. — IXK-ai    press    reports    state    that 

tUos  will  be  prepared  by  City  Engr.  Frank  J.  Scbnau 
er.  and  contrai-ts  let  wi  that  work  can  lie  started 
r«rly  In  tbe  spring  on  tbe  constmctlon  of  2  bridges — 
oae  over  Onon'laga  Creek  and  the  other  over  Oswego 
Creek. 

Kepeie,  H.  V. — The  bridge  on  St.  James  St.,  over 
(be  B..  N.  D.  k  L.  trolley  line.  Is  reported  to  have 
bees  condemned  by  the  village  authorities. 


Drlage  to  oe  ouiit  over  i^oriueasu  ^leei^  ai.  i.iuxi-uc«oi., 
at  a  cost  of  $6,000  to  $8,000.  W.  D.  Bratton,  of  Elk- 
Ion,  Engr.  In  Charge. 

Bradford,  Pa. — The  Co.  Comrs.  may  replace  the 
bridge  over  the  Tuna,  which  has  a  106  ft.  span,  with 
a  steel  structure. 

tuiiibtilanil.  Md. — Bids  will  be  received  Jan.  5  by 
the  Bd.  of  Co.  Comrs  for  constructing  the  super- 
structure of  several  steel  highway  bridges.  John  N. 
Frautz,   Clk. 

Miami,  Fla. — The  Co.  Comrs.  are  reported  to  have 
asked  for  bids  for  making  approaches  to  the  new  steel 
bridge  which  Is  to  be  built  over  iliami  River,  at  Ave- 
nue D ;  also  for  bids  for  the  mason  work. 

Kemlnyton.  Va. — Bids  will  be  received  Dec.  11  by 
John  K.  Taliaferro,  Comr.,  for  constructing  3  68-ft. 
steel  spans,  1  stone  abutment  and  2  stone  piers,  Ulls 
on  both  sides  of  river,  and  raising  the  present  spans 
3  ft.  higher  with  repairs  to  same. 

Parkerahurg,  W.  Va. — The  Little  Kanawha  R.  R., 
J.  T.  Blair,  Pres.,  Parkersburg,  and  the  Wabash  R.  B. 
Co.,  Jos.  Ramsey,  Jr.,  Pres.,  St.  Louis,  Mo.,  propose  to 
l)uild  a  suspension  bridge  across  the  Ohio  from  Park- 
fisburg  to  Belpre  ;  cost,  $500,000. 

Fowler,  Ind. — Bids  are  wanted  Dec.  2  by  the  Comrs. 
of  Benton  Co.  for  the  construction  of  a  bridge,  73-ft. 
span.  214  miles  south  and  Y2  mile  west  of  Chase. 
Jas.  D.  Smyth,  Aud. 

Chippewa  Falls,  Wis. — Local  press  reports  state 
that  on  Nov.  14  the  railway  bridge  of  the  Omaha  road 
extension  over  Yellow  R.,  which  has  just  been  com- 
pleted, was  destroyed  by  floods. 

Merrill,  Wis. — Press  reports  state  that  the  Council 
has  unanimously  voted  to  build  a  new  bridge  across 
Prairie  River  on  1st  St. 

Little  Falls,  Minn. — It  is  stated  that  at  the  recent 
election  $5,000  bonds  were  voted  to  complete  the 
Broadway  bridge. 

Reading.  O. — The  Co.  Comrs.,  Cincinnati,  have  voted 
to  Issue  $10,000  bonds  to  build  a  bridge  over  Mill 
Creek,   between  Reading  and  Lockland. 

Milicaukee,  Wis. — The  Common  Council  Special 
Com.  on  the  First  Ave.  viaduct  on  Nov.  20  received 
the  repetition  of  an  offer  from  Pres.  John  I.  Beggs, 
of  the  St.  Ry.  Co.,  to  pay  the  city  $50,000  cash  to- 
ward the  erection  of  a  new  viaduct  and  a  further  offer 
in  lieu  thereof  to  pay  the  city  an  annual  rental  for 
use  of  viaduct  equal  to  interest  on  $100,000  of  the 
bonds  sold  to  build  structure.  The  rental  will  be  paid 
yearly  by  the  Co.  until  its  franchise  has  run  out  lu 
1934.  City  Engr.  Poetsch  places  the  estimated  cost 
of  the  viaduct  at  $550,000. 

Milwaukee,  Wis. — See  "Water." 

Cincinnati,  0. — Bids  are  wanted  by  the  County 
Comrs.,  Christian  Bardes.  Pres.,  until  Dec.  13,  for 
the  purchase  of  Hamilton  Co.  bonds  to  the  amount  of 
$10,000.  to  be  known  as  Clark  and  Davis  St.  bridge 
bonds. 

Columbia  City,  Ind. — It  Is  stated  that  bids  are 
wanted  Dec.  17  for  constructing  9  steel  bridges.  Wm. 
H.  Carter,  Co.  Aud. 

Butler,  Mo. — Bids  arc  wanted  Dec.  2  for  construct- 
ing a  steel  bridge,  60  ft.  long  over  Walnut  Creek.  R. 
E.  Johnson,  R.  &  B.  Comr. 

Walnut  Springs,  Tex.— Bids  are  wanted  Dec.  3  for  a 
steel  bridge  2  miles  southwest  of  Walnut  Springs, 
bidders  to  submit  plans.  J.  L.  Mingus,  Co.  Clk.,  at 
Meridian,  Tex. 

Castroville,  Tex. — The  Co.  Commissioners'  Court, 
Hondo,  Tex.,  is  reported  to  have  selected  S.  A.  Oliver. 
of  Houston,  to  prepare  plans  and  supervise  the  con- 
struction of  an  Iron  wagon  bridge  across  Medina 
River  at  Castroville. 

KnoxvlUe,  Tenn. — Tbe  bridge  which  Is  proposed  for 
the  crossing  of  Clinch  Ave.  or  some  other  avenue  over 
the  yards  of  the  KnoxvlUe,  LaFollette  &  JelUco  R.  R.. 
will.  It  is  estimated,  cost  $60  Oon.  A  vote  will  be 
taken  on  the  question  of  issuing  $15,000  bonds,  the 
city's  portion  of  the  cost  of  said  bridge. 

Ilarriman,  Tenn. — The  Cincinnati  Southern  R,  R. 
Is  said  to  be  arranging  to  build  a  steel  viaduct  over 
.N'ew  River,   in    Scott  Co.,  Tenn.,   near  Harrlman. 

Beerille,  Tex. — D.  Troy,  Clk.  of  Bee  Co.,  writes  that 
on  Nov.  4  said  county  voted  to  Issue  $5,000  bonds  for 
the  construction  of  a  bridge  over  Medio  Creek. 

Mendota,  Mo. — It  Is  reported  that  bids  will  be  re- 
ceived Dec.  2  by  Geo.  W.  Dickson,  of  Yuma,  for  a  steel 
bridge. 

Fairhury,  Keb. — Bids  are  wanted  Dec.  4  for  con- 
structing all  bridges  In  Jefferson  Cqunty  for  1  year. 
W.  S.  Dlller,  Co.  Clk. 

Laurel,  Mont. — The  County  bridge  over  the  Yel- 
lowstone at  L/aurel,  Is  said  to  be  In  an  unsafe  condi 
tlon.     Address  Co.  Comrs.,  Yellowstone,  Mont. 

Douglas,  Wyo.- — The  Co.  Comrs.  have  arranged  for 
measuring  and  sounding  North  I'latte  River  at  Doug- 
las. In  order  that  plans  may  be  prepared  for  a  steel 
bridge  to  span  the  river  at  Center  St. 
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Tacoma,  Wash. — The  City  Council  has  passed  a  reso 
lutlon  providing  for  the  construction  of  an  iron  bridge 
across  the  gulch  adjacent  to  the  city  reservoir,  to  cost 
not  more  than  .$4,600. 

San  Francisco,  C'ol. — Stone  Bros.,  of  San  Francisco, 
are  reported  to  have  secured  the  contract  to  build  a 
$100,000  concrete  bridge  for  the  Salt  Lake  R.  K. ;  the 
bridge  Is  to  be  800  ft.  long  and  80  6  ft.  arches  will 
be  used  In  Its  constmctlon  ;  time  for  completion,  18 
months. 

Webster,  S.  D. — Bids  will  be  received  Jan.  7  by  the 
Bd.  of  Co.  Comrs.  for  constructing  a  1-span  steel 
bridge  24  ft.  long  and  18  ft.  wide  over  Blue  Dog 
Lake.     Wm.  Egeland,  Co.   Aud. 

Caldwell,  Idaho. — Edgar  Meek,  Clk.  of  the  Bd.  of 
Co.  Comrs.,  writes  that  on  Nov.  4  it  was  voted  to 
build  a  bridge  at  Emmett  St. 

Ocorgetown,  Colo. — It  Is  stated  that  bids  are  want- 
ed Dec.  30  for  a  steel  bridge  over  Clear  Creek.  H.  O. 
Walker,  Co.  Clk. 

Sault  Ste.  Marie,  Ont. — See  "Railroads." 

PAVING  AND  ROADMAKING. 

Boston,  Mass. — City  Engr.  Jackson  estimates  the 
cost  of  widening  Atlantic  Ave.,  without  the  construc- 
tion of  2.100  ft.  of  sea  wall  as  at  first  proposed,  at 
$50,000  to  $100,000 ;  estimated  cost  with  sea  wall. 
$225,000. 

Hartford,  Conn. — Bids  are  wanted  Dec.  10  for  sheet 
asphalt  paving,  about  5,605  sq.  yds.,  as  advertised 
in  The  Engiueerlng  Record. 

Lunsdowne,  Po.^See  "Sewerage  and  Sewage  Dis- 
posal." 

Long  Island  City,  N.  Y. — The  Bd.  of  Estimate  and 
.Apportionment.  New  York  City,  has  approved  a  reso- 
lution from  the  Local  Bd.  of  Newtown,  indorsing  a 
I)etitiou  to  grade,  curb  and  pave  with  asphalt  St. 
Nicholas  Ave.      Estimated  cost,  $9,000. 

Long  Island  City,  N.  Y. — Bids  are  wanted  Dec.  4  by 
Boro  Pres.  Jos.  Cissidy  for  grading,  curbing  and 
l^agging  Hamilton  Ave. ;  the  engineer's  estimate  calls 
for  24,500  sq.  ft.  of  bluestone  flagstone  ;  also  for  grad- 
ing, curbmg.  flagging  and  paving  with  asphalt  on  con- 
crete foundation  in  Flushing  and  Davis  Sts.,  engi- 
neer's estimate,  4,500  sq.  yds.  of  asphalt  aud  6,000  sq. 
ft.   of  flagstone. 

Buffalo,  N.  Y. — Comr.  of  I»ub.  Wks.  Ward  is  in  fa- 
vor of  tlie  construction  of  a  permanent  stone  (ele- 
vated) highway  over  Hamburg  turnpike,  for  which  he 
roughly  estimates  the  cost  would  be  $750,000,  exclu- 
sive of  the  cost  of  pavement,  which  would  be  perhaps 
$100,000  additional ;  Col.  Ward  places  the  estimated 
cost  of  a  highway  built  of  stone  abutments  and  steel 
superstructure  at  about  $750,000,  including  the  cost 
of  pavement. 

Bids  are  wanted  Dec.  5  for  paving  Eiam  PI.,  Rich- 
field and  Roberts  Aves.,  and  EUicott  St.  Francis  G. 
Ward,   Comr.,  Dept  of  Pub.  Wks. 

Scranton,  Pa. — Local  press  reports  state  that  Dlr. 
of  Pub.  Wks.  Roche  in  preparing  his  estimates  for  the 
coming  fiscal  year  has  decided  to  ask  the  Councils 
for  $50,000  to  permanently  Improve  a  number  of  the 
city's  unpaved  streets  and  repair  other  streets. 

Bclair,  Md. — Extensive  highway  Improvements  are 
in  prospect  for  Harford  County,  surveys  for  some  of 
the  work  having  already  been  completed.  A.  N.  John- 
son  is  Highway  Engr.  of  the  Geological  Survey. 

Cortland,  N.  Y. — Cortland  County  Superv.  have 
voted  to  build  about  3  miles  of  good  roads. 

Canandaigua,  N.  Y. — Village  Clk.  Wm.  E.  Martin 
writes  in  regard  to  contemplated  street  improvements 
that  there  is  under  consideration  a  proposition  for 
the  appointment  of  a  Bd.  of  I'ub.  Works  ;  also  a  prop- 
osition to  bond  for  general  street  paving,  but  nothing 
definite  will  be  done  before  the  annual  election  In 
Jan. 

Somerville,  N.  J. — It  Is  stated  that  contracts  will 
be  let  Dec.  16  for  the  construction  of  macadam  roads 
in  Somerset  Co.     Wm.   J.  Logan,  Dlr. 

I'oughkeepsie,  N.  Y. — The  Bd.  of  Co.  Superv.  has 
passed  resolutions  for  the  Improvement  of  a  road  m 
the  town  of  North  East  and  for  a  road  in  Pawling. 
I^lans  and  specifications  have  been  received  by  said 
Bd.  from  the  State  Engr.  for  about  SVi  miles  of  road 
in  Hughsonvllie,  estimated  cost  $28,050;  also  for  over 
3  miles  of  road  (South  Road)  from  Poughkeepsie  city 
line  to  Casper  Creek,  estimated  cost  $30,400. 

Niagara  Falls,  2i.  Y. — The  Common  Council  has 
adopted  a  resolution  providing  tor  the  paving  of  Nlag 
ara  Ave.  with  bituminous  macadam. 

Brooklyn,  N.  Y. — Bids  will  be  received  Dec.  10  by 
J.  Edw.  Swanstrom,  Boro.  Pres.,  for  Improving  por- 
tions of  Bradford  St.,  with  2,750  sq.  yds.  of  trap 
block  pavement,  with  saud  joints  and  6,400  sq.  ft. 
of  cement  sidewalk;  also  tor  11,800  sq.  ft.  of  cement 
sidewalk  on  several  other  streets. 

Allegheny.  I'a. — The  Council  has  passed  an  ordi 
nance  to  submit  to  popular  vote  the  proposal  to  in- 
crease the  lionrted  debt  .f4S.4C.ii  for  the  paving  cif 
Fleming  Ave. 

Jamestown.  N.  Y. — The  Common  Council  has  voted 
to  pave  a  portion  of  Steele  St.  with  brick  at  a  cost 
of  about  $20,000. 

East  St.  Louis,  III. — Local  press  reports  state  thai 
the  Bd.  of  Local  Improv.  will  soon  let  contracts  for 
paving  several  streets  in  the  eastern  part  of  this  city 
with  vitrlflcd  brick. 

Davenport.  la. — City  Engr.  Murray  has  prepared 
estimates  of  the  cost  of  paving  a  number  of  streets 
which  it  is  proposed  to  improve  next  year. 

Charleston,  W.  Ta. — An  ordinance  is  reported  to 
have  been  passed  providing  for  the  issue  of  $70.00(1 
street  improvement  bonds. 

Cincinnati,  O. — Bids  are  wanted  Dec.  15  for  Im 
proving  a  portion  of  Glen  Parker  Ave.  by  grading. 
setting  curbs,  flagging  and  macadamizing.  Robt.  AI 
lison,   Pres.  Bd.  of  Pub.   Servica. 

MinncnpoUs.  Minn. — The  City  Council  will  ask  the 
Legislature  for  authorltv  to  issue  $700,000  municipal 
bonds  ;  of  this  amount  $500,000  is  to  be  devoted  to 
street  Improvements  and  $200,000  to  grade  schools. 
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Cleveland,  O. — Local  press  reports  state  that  Front 
St.  is  to  be  repaved  in  tlie  spring. 

Sioux  City,  la. — The  approximate  estimate  of  tlie 
cost  of  paving  proposed  for  next  spring  as  furnished 
by  City  Kngr.  is  as  follows  :  Nebraska  St.,  lO.UOU  yds., 
asphalt.  *30,0OO ;  Jackson  St.,  a5,000  yds.,  probably 
with  asphalt.  ?70,0OO  ;  Sixth  St.,  G,OU0  yds.,  probably 
with  brick,  $1^,000;  \V.  3d  St.,  20.0UU  yds.,  with 
either  brick  or  asphalt,  $GO,UOO  ;  total,  $177,000. 

Continnital,  O. — Bids  are  wanted  Dec.  16  for  the 
purchase  of  $13,000  street  improvement  bonds. 

Kenosha,  Wis. — H.  S.  Van  Ingen,  of  1323  Chamber 
of  Commerce,  Chicago.  111.,  writes  that  it  is  proposed 
to  construct  the  "Sheridan  Drive"  from  111.  State  line 
to  Kenosha  ;  asphalt  or  macadam  will  be  used ;  con 
tracts  will  be  let  next  year.    Kstimated  cost,  $jOO,OOU. 

Fond  du  Lac,  Wis. — The  Council  is  said  to  bo  inves- 
tigating the  most  desirable  material  for  paving  streets 
in  this  city. 

Columbus  Ind. — Local  press  reports  state  that  the 
City  Council  is  receiving  bids  for  the  repair  of  asphalt 
pavements. 

St.  Paul,  Minn. — It  is  stated  that  the  Bd.  of  Pub. 
Wks.  will  soon  let  contracts  for  fiaving  Nina  and  9th 
Sts.  with  asphalt  and  liagle  St.  with  sandstone.  Total 
cost  to  property  owners,  $75,000. 

West  Duluth,  Minn. — A  petition  Is  being  circulated 
asking  the  Council  to  pave  55th  Ave. 

Ft.  Dodye,  la. — Mayor  S.  J.  Bennett  writes  that 
bids  will  be  opened  Dec.  17  for  paving  with  Trinidad 
Lake  asphalt.    C.  U.  Keynolds,  Engr.  in  Charge. 

Gallon,  O. — Bids  are  wanted  Dec.  19  for  furnishing 
material  a-nd  improving  with  brick  portions  of  2  al- 
leys.  J.   O.   Ross,   City  Clk. 

Laportc,  Ind. — Bids  will  be  re(eivi;d  Dec.  11  by  the 
Bd.  of  Comrs.  for  constructing  a  series  of  macadam- 
ized roads  in  Center  and  Coolspriug  Townships,  in 
all  6  4/10  miles.    John  U.  Weaver,  Cumn. 

ha  Cruase,  II  is. — Asst.  City  Engr.  W.  S.  Woods 
writes  that  the  Common  Council  has  recommended 
for  the  coming  year  58  blocks  of  granite  top  mac- 
adam, and  12  blocks  of  brick  pavement.  Bids  for 
same   to   be   received  early   next  year. 

Ann  Arbor,  Mich. — City  Engr.  Groves  estimates  that 
It  will  cost  $32,000  to  pave  State  St. 

Bloomflcld,  Ind.  —  It  is  stated  that  bids  are  wanted 
Dec.  10  by  the  Comrs.  of  Geene  Co.  for  the  con- 
struction cf  gravel  and  macadamized  roads. 

Toledo,  O. — Bids  will  be  received  Dec.  -'2  by  Chas. 
H.  Nauts,  City  Clk.,  for  furnishing  material  and  re- 
paying portlaus  of  Erie  St.  and  Avondale  Ave.  with 
block. 

Birmingham,  Ala. — City  Engr.  Julian  Kendrick 
writes  that  ordinances  are  being  prepared  tor  about 
25,000  cu.  yds.  of  brick  paving  and  30,000  sq;  yds.  ot 
asphalt  paving. 

Louisville,  Ky. — -The  lowest  bid  received  for  asphalt 
paving  on  Peterson  Ave.  was  from  the  Barber  Asphalt 
Paving  Co.,  at  $1.4S  per  sq.  yd. ;  total,  ?7,4U0. 

Veio  Orleans,  La. — The  City  Council  has  adopted 
ordinances  as  follows:  Directing  the  City  Engi'.  to 
prepare  plans  and  the  Comptroller  to  let  contracts 
for  repaving  a  portion  ot  St.  Charles  St. ;  directing 
the  Comptroller  let  contracts  for  repaying  Toulouse 
St. 

Denver,  Colo. — The  Bd.  ot  Pub.  Wks.  has  recom- 
mended an  ordinance  creating  a  sidewalk  district  in 
southwest  Denver.  The  estimated  cost  of  the  work 
is  $54,600. 

San  Dieiio,  Cal. — Bids  will  be  received  Dec.  4  by  the 
Bd.  of  Pub.  Wks.  tor  paving  with  asphalt  that  por- 
tion ot  "Plaza"  in  block  42  known  as  Wltlierhy  St. 

POWER   PLANTS,  GAS   AND    ELECTRICITY. 

Brooklyn,  N.  Y. — Comr.  U.  G.  Monroe,  of  the  Dept.  ot 
Water  supply.  Gas  &  Electricity,  has  Issued  an  order 
to  the  eOfect  that  all  telegraph,  telephone  and  electric 
light  companies  in  Brooklyn  must  place  their  wires 
underground  at  once,  lie  also  directed  the  Brooklyn 
Rapid  Transit  Co.  to  place  underground  its  teed  wires 
and  all  other  wires  except  the  trolley  wires.  The 
Commissioner  has  given  the  companies  until  May  1, 
1903,  to  finish  this  work. 

Niagara  Falls,  H.  Y. — The  Lower  River  Power  Co. 
is  stated  to  have  petitioned  the  Bd.  of  Aldermen  for 
a  franchise. 

Huntington,  L.  I.,  K.  Y. — The  contract  for  con- 
structing the  electric  light  plant  for  the  IJuntington 
Light  &  Power  Co.  is  stated  to  have  been  awarded  to 
Bimce  &  Holmes,  of  lluntlngton. 

Jersey  City,  N.  J. — The  Montgomery  Light  &  Water 
Power  Co.  has  been  Incorporated  ;  capital,  $2,000,000. 
Incorporators  :  Chas.  N.  King,  W.  Mondo  Green  and 
Saml.  E.  Henner.  Office  of  company,  243  Washington 
St. 

J!eading,  Pa. — Rudolph  Melehllng  is  stated  to  have 
been  selected  to  make  an  estimate  of  the  cost  of  con- 
structing and  maintaining  an  electric   light  plant. 

Sellersville,  Pa. — The  Boro.  Council  Is  reported  to 
be  considering  the  advisability  of  establishing  an  elec- 
tric  light  plant. 

.  Brie,  Pa. — The  Edison  Electric  Light  &  Power  Co. 
18  stated  to  have  secured  the  contract  for  lighting  the 
city  tor  5  years  at  16  cts.  per  lamp  per  night  for  en- 
closed lamps. 

Brooklyn,  A'.  ,  1'. — Bids  were  opened  Nov.  2.j  by 
Homer  Folks,  Comr.  Pub.  Charities,  Ft.  of  B.  26th 
St.,  N.  Y.,  for  installing  a  heating  and  power  plant. 
Kings  Co.  Buildings,  as  followsr  Thos.  G.  C^rlln, 
215  Montague  St.,  $49,133;  James  Curran  Mfg.  Co., 
$56,5<j0;  E.  Rutzler,  $58,000;  United  Heating  Co., 
$58,220;  Blake  &  Williams,  $64,964;  Donnelly  &  Mer- 
ritt,  $67,500. 

Bids  were  opened  at  the  same  time  for  the  In- 
stallation of  an  electric  lighting  plant.  Kings  Co. 
Buildings,  as  follows:  Peet.  McAnerny  &  Powers, 
225  4th  Ave.,  N.  Y.,  $20,179  (bid  protested  on  acct. 
of  Insufficient  security);  Frank  G.  Bianchard,  45 
Wllloughby  St.,  $20,469;  Welderman  &  Conkllu.  $20, 
530;  United  Engineering  &  Contr.  Co.,  $21,000;  West- 
ern Blectrlc  Co.,  I22.0OT;  A.  D.  Grantrer  Co.,  $26,e»8. 


New  York,  N.  Y. — Plans  have  been  filed  tor  a 
3-Btory  brick  gas  retort  house,  109x115  ft.,  to  be 
erected  by  the  Central  Union  Gas  Co.,  138th  St.  and 
East  River.     Architect,  Louis  Brown,  40  Cedar  St. 

ll<»t  .'-■(iircu,  .V.  y. — The  General  Electric  Co..  ot 
Buffalo,  N.  y.,  has  secured  the  contract  for  lighting 
the  town  at  $75  per  light  per  year. 

Summit,  N.  J. — See  "Water." 

Philadelphia,  Pu. — Only  one  bid  for' electric  street 
lighting  for  next  year  was  received  at  the  Dfpt. 
of  Pub.  Safety  Nov.  24.  It  was  from  the  Brush 
Electric  Light  Co.,  the  prices  being  the  same  as 
those  paid  to  it  for  the  present  year.  The  whole 
■number  of  electric  lights  to  be  provided  for  Is  9,284, 
which  were  maintained  this  year  at  a  cost  of  $1,009,- 
358.  Prices  per  light  per  night  for  arc  lights  range 
from   28   to  35  cts. 

Middli-.loicn,  N.  Y. — T.  E.  .McGarr,  Secy.  State 
t.'omn.  in  Lunacy,  Albany,  writes  that  the  contract  tor 
I'lectric  wiring  and  iixtui-es  fOr  I'avliions  Nos.  1  and  2, 
.Middletown  State  Hospital  (bids  opened  Nov.  19), 
has  been  awarded  to  F.  L.  Frost,  of  Albany,  for  $5,409. 

Philadelphia,  Pa.  -Bids  are  wanted  Dec.  6  for  erect- 
ing a  gas  holder,  with  75,000  cu.  ft.  capacity  in  steel 
tank.  John  V.  Shoemaker,  Pres.  Dept.  ot  Charities 
and  Correction. 

Norristoun,  Pa. — A  press  report  states  that  the 
United  Power  &  Transportation  Co.  contemplates 
erecting  here  in  the  spring  a  power  plant,  to  cost 
.n50,000. 

Baltimore,  Md. — Robt.  J.  McCuen,  Supt.  Lamps  & 
Lighting,  writes  that  the  following  bids  were  opened 
Nov.  5  for  installing  and  maintaining  naphtha  street 
lamps  for  a  term  of  years ;  prices  are  per  lamp  per 
.vear,  for  1,  2,  3  and  5  years  respectively  :  American 
Lighting  Co.,  Baltimore,  $23.43,  $23.43.  $23.43, 
:f23,43  ;  Union  Lighting  Co..  Washington,  D.  C,  .$24.40. 
$24.93,  $23.85,  $26.33  ;  Welsbach  St.  Lighting  Co.  of 
Amer.,  Philadelphia,  Pa.,  $29.50,  $29.50.  $20.00. 
$28.50.  The  contract  was  awarded  Nov.  15  to  Ameri- 
can Lighting  Co..  terra  of  3  years  ;  no  minimum  num- 
ber of  lamps  stated  in  speclflcation,  but  there  are 
1.068  naphtha  lamps  in  service  at  present  time.  The 
contract  tor  200  c.  p.  gasoline  lamps  was  awarded  at 
the  same  time  to  the  Wellington  Lighting  Co.  tor  I 
year,  at  $49.89  per  lamp  per  year. 

Richmond,  Ya. — Supt.  Kndwles  in  a  report  to  Coun- 
cil. Nov.  18,  recommends  the  construction  of  a  new 
gas  tank  or  holder,  and  estimates  the  cost,  with  a 
capacity   of   2,000,000   ft.,   at  $200,000. 

Michigan  City,  Ind. — City  Clk.  Edw.  J.  Helse  writes 
that  the  City  Council  has  awarded  the  contract  for 
all-night  lighting  ot  the  city  with  125  electric  arc 
lamps  of  2,000  nominal  c.  p.  to  the  Michigan  City 
Electric  Co..  of  Michigan  City,  at  $7-5  per  lamp  per 
annum. 

Albion,  Mich. — Chas.  B.  Kelsey,  ot  Grand  Rapids. 
Mich..  Pres.  of  the  Albion  Gas  Co.,  writes  that  said 
company  contemplates  installing  next  spring  a  new 
holder  with  a  capacity  of  from  40,000  to  50,000  cu.  ft. 
Local  Mgr..  Richard  Schadellee.  Albion. 

Muncie,  Ind. — City  Clk.  B.  G.  KIckok  writes  that 
M.  J.  McGufr,  C.  M.  C.  Shanks  and  E.  B.  Steck  are 
the  Com.  of  Council  in  charge  of  proposed  improve- 
ments to  city  electric  light  plant.  W.  M.  Warner, 
Supt. 

Colfax,  Wis. — The  Town  Clk.  writes  that  the  munic- 
ipal electric  light  plant  Is  to  be  rebuilt,  at  a  cost  ot 
$1,500.     C.  I.  Anderson,  Engr.  in  Charge. 

Glidden,  la. — City  Clk.  pro  tem.  H.  W.  Porter  writes 
that  is  is  proposed  to  construct  a  gas  plant,  but  noth- 
ing definite  has  as  yet  been  done.  G.  W.  McNaught, 
i'^ngr.  in  Charge. 

Odell.  III. — The  Odell  Electric  Co.,  of  Odell,  has 
been  Incorporated,  to  furnlsli  light,  heat  and  power ; 
capital,  $5,100.  Incorporators:  W.  M.,  Anna  K.  and 
\Vm.  N.  Buchanan. 

Columbus.  Ind. — The  City  Council  is  reported  to 
have  ordered  the  purchase  and  installation  of  a 
new  150-iamp  street  electric  light  plant. 

Indianapolis,  Ind. — Saml.  Shutt.  Ch.  Engr.  ot  the 
State  House,  Is  stated  to  have  reported  to  Governor 
Durbin  that  the  cost  of  a  power  plant  and  elec- 
trical equipment  for  the  Capitol  would  be  about 
$150,000.  The  next  Legislature  will  probably  be 
asked  to  appropriate  this  amount. 

Milwaukee,  Wis. — See   "Water." 

Holly,  Mich. — The  Holly  Electric  Light  &  Power  Co. 
has  been  incorporated,  with  a  capital  ot  $10,000. 

Kansas  City,  Mo. — See  "Water." 

Madisonvillc,  Ky. — The  City  Council  is  reported  to 
be  considering  the  question  of  constructing  an  elec- 
tric light  plant,  and  have  asked  Mr.  Hlte,  Mgr.  of 
the  Henderson  Electric  Light  Plant,  to  make  a  sur- 
vey. 

Walnut  ICidge,  Ark. — See   "Electric   Railways." 

St.  Joseph,  Mo. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Lead,  S.  D. — The  City  Council  is  stated  to  have 
granted  the  Practical  Gas  Co.  a  franchise  to  con- 
struct a  gas  plant. 

Canon  City,  Colo. — Dr.  Bell,  of  Pueblo,  Is  reported 
Interested  in  the  construction  of  a  gas  plant  at  Canon 
City. 

Albuquerque,  N.  M. — The  Albuquerque  Gas,  Electric 
Light  &  Power  Co.  has  been  incorporated,  with  a  capl- 
tar  ot  $200,000,  by  Wm.  S.  liiff,  Maynard  Gunsal, 
\Vm.   B.    Childers  and  others. 

Omaha,  Neb. — A.  Rosewater  Is  stated  to  have  peti- 
tioned the  Council  for  permission  to  string  wires 
along  the  streets  and  build  conduits  for  the  transmis- 
sion of  power  from  the  proposed  Platte  River  Canal. 

Salt  Lake  Oltu,  Utah. — The  DIrs.  of  the  Utah  Sugar 
Co.  are  reported  to  be  planning  to  construct  a  power 
plant  on  the  Bear  River,  to  furnish  power  to  the 
new  sugar  factory,  and  furnish  electric  light  to  other 
instltntfons  In  the  Bear  Blver  Country. 


Sterling,  Colo. — Town  Clk.  C.  L.  Goodwin  writes 
that  on  Nov.  18  it  was  voted  to  grant  a  franchise  for 
an  electric  light  plant  to  O.  P.  Sells,  ot  Denver. 

Uinnedosa,  Man. — The  Council  la  stated  to  have 
granted  E.  S.  Harrison,  of  Winnipeg,  a  franchise  for 
an  electric  light  plant. 

San  Juan,  Porto  Rico. — Wm.  Yeager,  representing 
the  Vandegrlft  Construction  Co.,  Drexel  Bldg.,  Phila- 
delphia, Pa.,  is  stated  to  have  applied  to  the  Execu- 
tive Council  for  a  franchise  to  develop  the  water 
power  and  construct  an  electric  railway  from  San 
Juan  to  Ponce. 

ELECTRIC  RAILWAYS. 

Concord,  N.  H. — The  Concord,  Dover  &  Rochester 
St.  Ry.  Co.  Is  reported  to  be  surveying  for  the  con- 
struction ot  a  line  between  Dover  and  Concord,  a  dis- 
tance of  about  39  miles. 

Pittafleld,  Mass.— The  Dlrs.  ot  the  Plttsfleld  St.  Ry. 
Co.  are  stated  to  have  petitioned  for  new  locations  on 
10  streets  of  the  city.  I''.  E.  Eckerson,  Ch.  Engr., 
Plttsfleld. 

Hartford,  Conn. — Thos.  G.  Perkins  Is  reported  In- 
terested in  the  construction  of  an  electric  railway  be- 
tween Hartford  and  Middletown. 

Bangor,  Me. — The  Pushaw  Lake  Ry.  Co.  has  been 
incorporated,  with  a  capital  of  $50,000,  to  construct 
and  operate  a  railway  from  some  point  on  the  Penob- 
scot Central  Ry.  in  Bangor,  to  I'ushaw  Lake  in  the 
town  ot  Glenburn.  F.  O.  Beal.  I'res.,  and  E.  ('.  Ryder. 
Secy.,  both  of  Bangor. 

Seymour,  Conn. — The  Connecticut  Ry.  &  Lighting 
<;o.  Is  reported  to  be  making  arrangements  for  the  ex- 
tension of  Its  lines  up  the  Naugatuck  Valley  to  Sey- 
mour.    J.  B.  Seweil.  Gen.  Mgr..   Bridgeport. 

Brockport,  N.  Y. — The  Village  Trus.  are  stated  to 
have  granted  a  franchise  to  the  Albion  Ry.  Co. 

Syracuse,  A'.  Y. — The  Syracuse  Rapid  Transit  Co.  is 
stated  to  have  secured  a  franchise  through  the  town 
of  Clay.     E.  G.  Connette,  Gen.   Mgr.,  Syracuse. 

Birdsboro,  Pa. — The  United  Traction  Co.  is  stated 
to  have  petitioned  the  Town  Council  for  a  franchise 
to  extend  the  Black  Bear  line  into  the  borough. 

Pittsburg  Pa. — Charters  have  been  granted  to  the 
Bloomfleld  St.  Ry.  Co.,  with  a  capital  of  $80,000,  to 
build  a  line  1  6/10  miles  long  In  Pittsburg,  com 
msnclng  at  the  intersection  of  14th  St.  and  Liberty 
Ave.  and  running  along  I/lberty  .\ve.  to  Denny  St.. 
Lawrencevllle ;  also  to  the  Second  Ave.  Ry.  Co.  to  con- 
struct a  line  4  8/10  miles  long,  beginning  at  the  inter- 
section of  Grant  St.  and  2d  Ave.,  and  along  2d  Ave.  to 
the  line  of  the  Glenwood  high  bridge,  returning  by 
the  same  route  ;  this  company  has  a  capital  ot  $240.- 
000.  Incorporators  of  both  companies  are:  A.  P.  Wel- 
lel,  Allegheny;  W.  O.  Anderson.  VVilkinsburg,  and  W 
1  >ougiass,  ot  Pittsburg. 

Northeast,  Md. — The  Cherry  Hill,  Elkton  &  Chesa- 
peake City  Electric  Ry.  Co.  is  stated  to  have  peti- 
tioned for  a  right  of  way  through  Northeast. 

New  York,  N.  Y. — The  Brooklyn  Rapid  Transit  Co. 
has  awarded  the  contract  for  materials  for  4  new 
loops  at  Manhattan  end  of  Bkiyn.  Bridge  to  the  Amer- 
ican Bridge  Co.,  and  the  contract  tor  erection  to  the 
Eastern  Construction  Co.,  52  Ciasson  Ave.,   Brooklyn. 

Buffalo,  N.  y.^A.  E.  Leon,  of  Boston,  Mass.,  Is  re- 
ported to  have  purchased  the  Buffalo,  Hamburg  &  Au- 
rora Ry.  It  Is  stated  that  the  road  will  be  extended 
to  Aurora  and  Improvements  made  along  the  line. 

High  Point,  N.  C. — E.  D.  Steele,  of  High  Point,  is 
reported  interested  in  the  construction  of  an  electric 
railway  to  connect  High  Point,  Winston,  Salem  and 
Greensboro. 

Cincinnati,  O. — The  Cincinnati.  Richmond  &  Muncie 
Ry.  Co.  Is  reported  to  be  making  surveys  for  a  new 
line  between  Cincinnati  and  Louisville  that  will 
shorten  the  distance  between  these  two  cities  to  105 
miles. 

Troy,  O. — The  Aliami  Co.  Comrs.  are  stated  to  have 
granted  a  franchise  to  the  Dayton  &  Kenton  Traction 
Co.     It.  E.  Kline,  Ch.  Engr.,  Dayton. 

Marysville,  O. — The  Toledo,  Columbus,  Springfield 
&  Cincinnati  Electric  Ky..  through  M.  B.  Earnhait,  of 
Columbus,  is  stated  to  have  petitioned  the  Council 
tor  a  franchise  through  this  city.  It  proposes  con- 
structing a  line  from  Toledo  to  Columbus,  by  way  of 
Lima,  Belle'fontaine  and  Columbus. 

Ncio  Albany,  Ind. — The  City  Council  is  stated  to 
have  granted  a  franchise  to  the  New  Albany,  PaoU  & 
French  Lick  Traction  Co. 

Terre  Haute,  Ind. — The  Co.  Comrs.  are  stated  to 
have  granted  the  Terre  Haute  St.  Ry.  Co.  permission 
to  use  the  highway  from  the  city  limits  to  the  county 
line  tor  its  proposed  Interurban  line  to  Clinton. 

Elwood,  Ind. — The  City  Council  is  stated  to  have 
granted  the  Union  Traction  Co.  a  franchise  on  S.  28th 
St.  for  the  extension  of  its  line  to  the  tin-plate  works. 
W.  H.  Bloss,  Ch.  Engr.,  Anderson. 

North  Chicago,  III. — The  Village  Bd.  is  stated  to 
have  granted  a  franchise  to  the  Chicago  .£  Milwaukee 
Electric  Rv.  Co.  B.  B.  BIyth,  Ch.  Engr.,  Hlghwood. 
111. 

Middlefield,  O. — The  Co.  Comrs.  are  stated  to  have 
granted  F.  B.  Morgan  a  franchise  tor  an  electric  rail- 
way from  Middlefield  to  the  State  line  near  Sharon. 

(hand  Rapids,  Mich.— A  company  Is  reported  or- 
ganized here,  with  a  capital  of  $2,500,000,  to  con- 
struct an  electric  railway  from  Grand  Rapids  to  Char- 
lotte. Battle  Creek  and  Lansing.  Wm.  A.  Smith  and 
Tlios.  Heferan,  of  Grand  Rapids,  are  among  the  In- 
corporators. 

A'eic  Castle,  Ind. — The  New  Castle  &  Muncie  Trac- 
tion Co.  has  been  incorporated,  with  a  capital  of  $10,- 
000,  to  construct  a  line  through  the  towns  ot  Mt. 
Summit.  Springport.  Oakvllie.  Cowan,  Cambridge  City, 
Knightstown,  Dunreith  and  Connersvilie.  Incorpora- 
tors :  Ezekiel  T.  Ice,  Mt.  Summit ;  Frank  W.  Nixon 
and  Clay  C.  Hunt,  New  Castle,  and  others. 

Evansvillc.  Ind. — The  Vanderburg  Co.  Comrs.  are 
stated  to  have  granted  a  right  of  way  to  the  Evans- 
vllle,  BoonvIIIe  &  Rockport  Electric  Ky.  Co, 
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,  Bay.  Wit. — The  East  Wisconsin  Traction  Co. 
has  ton  Incotporated.  vltb  a  capital  of  $50,000.  to 
eoautmct  and  operate  a  street  railway  In  the  cities  of 
Green  Baj.  l»epere.  Two  Blrers  and  Manitowoc,  aud 
is  the  Counties  of  Urown  and  Manitowoc.  Incorpora- 
tora:  Wb.  F.  >^al.  Danfort  M.  Maxey  and  Chester  U. 
Clereland.  Jr. 

Xtisnhetktotcn.  K«. — T.  S.  Gardner,  of  Bardln,  Is 
reported  Interested  In  the  constrnrtlon  of  an  electric 
rallwa;  from  Elltabetntown  to  Bowling  Green,  via 
L«<t<£Beld. 

LomitriUt.  A'y.—It  Is  stated  that  the  LonlsTlIIe  Ry. 
C<k.  will  construct  an  extension  of  about  a  mile  on  Its 
K.  Ctoatnnt  and  Barrett  Are.  line.  K.  M.  Miller,  Ch. 
Bncr.^  LoalsTllle. 

It  to  stated  that  the  Falls  City  Belt  Line  Ry.  Co.  Is 
aboai  to  petition  for  a  franchise  to  construct  a  belt 
line.     Saml.  Bowman.  I'res. 

ShftbifcUlc.  Kti. — The  Louisville  -Anchorage  *  Pewfe 
Valley  K.t.  Co.  has  petitioned  the  Council  for  a  fran- 
chlaf.  It  prv>poses  extending  Its  line  from  Lakeland 
ibroagh  Mlddletown  and  SlmpsonTllle.  along  the  State 
pike  to  Shelbyrllle.     P.  Moore.  Mgr.,  LoulsTllle. 

Wmlmut  Ridae,  Ark.S.  C.  Powell  and  S.  Rlegler, 
of  Walnot  Kicve,  are  reported  Interested  In  the  con- 
«tnictioo  of  an  electric  railway  between  Waluat  Kldge 
and  Hoele,  and  electric  Ugbt  plants  at  both  places. 

.YatcJku,  Visa. — It  Is  stated  that  the  Natchez  Elec- 
tric at.  Rt.  Co.  will  extend  Its  line  south  of  Main  St. 
to  Hoaoi^tto  St.     E.  H.  Jackson,  Mgr..  Natchez. 


a,  Keb. — The  Bd.  of  Pub.  Wks.  Is  stated  to 
hare  granted  the  Omaha  St.  Ky.  Co.  permission  to 
ooaMmct  a  double  track  railway  on  24th,  Fort  and 
Mtk  Sts.     W.  A.  Smith.  Mgr..  Omaha. 

The  Omaha,  Decatur  &  Northern  Ry.  Co  Is  reported 
orgaalxed  to  construct  an  electric  railway  from  Oma- 
ha to  Decatur,  Neb.  F.  W.  Bennett,  of  Bennett  &  Co., 
of  Toledo,  O.,  Is  reported  to  be  one  of  the  promoters. 

OatiK-y,  Col. — H.  H.  Yard  and  A.  Ekman,  of  Aro- 
▼ilTe,  are  reported  Interested  in  the  construction  of 
an  electric  railway  up  the  North  Fork  and  East 
Branch,  to  connect  with  several  mineral  locations 
along  these  streams. 

BaienlUU,  Cal. — A  press  report  states  that  sur- 
veys have  been  completed  for  the  construction  of  an 
electric  railway  from  Ventura  to  Sunset  and  Bakers- 
Seld.  a  distance  of  about  165  miles,  for  the  Bakers- 
fleld  ft  Ventura  Ry.  Co.  Maj.  U.  M.  Russell,  of  Los 
Angeles,  Is  reported  Interested. 

£iiicrjrt-iH€,  Cal. — The  Town  Trus.  are  stated  to 
have  granted  a  franchise  to  the  San  Francisco  &  San 
Joae  Electric  Ry.  Co. 

\orth  Yakima,  Wosft.— The  City  Council  is  stated 
to  have  granted  a  franchise  to  the  Yakima  Valley  Cen- 
tral Ky.  Co, 

Sam  Juan,  Porto  Bico. — See  "Power  Plants,  Gas  and 
Electricity.'' 

tloulcrey,  Mexico. — Sperry.  Jones  &  Co.,  of  Baltl- 
note,  Ud.,  ate  stated  to  have  purchased  2  mule  lines, 
aboot  30  miles  In  length,  in  Monterey  and  will  convert 
Into  electric  lines. 


RAILROADS. 

Buffalo,  X.  Y. — The  State  Ry.  Comn.  Is  stated  to 
have  granted  the  Buffalo  &  Susquehanna  R.  R.  Co.  per- 
mlsaion  to  construct  Its  line.  The  new  line  will  be 
84  miles  in  length,  connecting  Buffalo  with  the  Buf- 
falo *  Susquehanna  R.  R.  at  XVellsville,  N.  Y. 

PMtadelphia,  Pa. — Both  branches  of  City  Council 
M  Nov.  20  adopted  the  resolution  requesting  the 
Finance  Com.  to  report  a  bill  authorizing  a  loan  of 
$8,500,000  to   abolish  grade  crossings. 

Donora,  Pa. — A  press  report  states  that  the  Union 
Steel  Co..  of  Donora.  will  construct  a  railroad  from 
Donora,  via  Sooth  Sharon,  to  Elk  Creek  Harbor. 

.Vcie  York.  jr.  r. — The  State  R.  R.  Comrs.  on  Nov. 
24  granted  the  application  of  the  Pennsylvania,  New 
^ork  ft  Long  Island  R.  R.  Co.  to  construct  a  tunnel 
railroad  In  this  city  to  connect  the  Pennsylvania  and 
the  Long  Island  Railroads. 

.Vcw  castte.  Pa.— A  press  report  sutes  that  a  tun- 
nel will  be  constructed  by  the  Pittsburg,  Lisbon  & 
Western  Ry.  in  effecting  an  entrance  to  this  city.  The 
tunnel  will  extend  underneath  the  rocky  cliffs  of  Tay- 
lor Township,  on  the  west  side  of  the  city  and  will  be 
driven  through  a  bed  of  rock  for  about  M>  of  a  mile. 
Emerging  from  Its  mouth  the  road  makes  a  curve  and 
croMca  Sbenango  Itlver  on  a  $5U,000  viaduct  that  Is 
planned.     R.  V/i  Btlllngsley,  Supt.,  Lisbon,  O. 

Ckicago,  III— The  Chicago  Junction  B.  R.  Co.  has 
been  Incorporated,  with  a  capital  of  $50,000,  to  con- 
struct a  railroad  from  a  point  In  the  city  of  Chicago 
to  a  point  In  connection  with  the  South  Side  Ele- 
vated E.  R.  Co.  and  other  railroads  In  Cook  County 
Incorporators:  Fredk.  R.  Babcock,  Wm.  Raymond  and 
others. 

•AoMcr  /ad. — The  Southern  Ry.  Co.  Is  reported  to 
nave  decided  to  construct  an  extension'  from  Jasper  to 
Fraicb  Uck  Springs,  a  distance  of  about  28  miles. 
O.  H.  Ackert;  Gen.  Mgr.,  Washington,  D.  C. 

AmorfUo.  Tftr.— The  Choctaw.  Oklahoma  &  Texas 
K.  B.  Co.  Is  reported  to  have  filed  an  amendment  to 
jta  charter  with  the  Secv.  of  SUtc,  providing  for 
!^  "nm«llat«  extension  of  that  road  west  from  Ama- 
rlllo.  Tex.  to  Tecumsari,  N.  M..  a  distance  of  about 
itL  "?'''•-.  "if '^£  connection  will  be  made  with  the 
Boek  Island.  El  Paso  line.  8.  H.  Madden,  VIce-Pres.. 
Awarlllo. 

Btinuvmt.  W.  Va. — A  nresa  report  sUtes  that  the 
rontract,    amounting  to   $2,500,000.    was   awarded   on 

of  the  W  abash  Ft.  It.,  and  J.  T.  Blair,  of  Parkersburg. 
^f,  ^■•>  !.'■*"  "'  ">«  Little  Kanawha  B.  R..  for  fl 
fJJr.i''  «"*  ''',.^'"',°r'  J'^"  of  the  Little  Kanawha 
f5,n.^-?  WMt  ^lrglnla  6niral.  Clemens  ft  Co.,  of 
PhlUdelphla  Pa.,  and  J.  Uenry  Miller,  of  Baltimore 
Md.  secured  the  contracts.  The  line  will  run  from 
Sandv  Bend  to  Bum,rllle,  W.  Va..  from  which  poliS 
D  i!?"!  """"S"  "'">  the  WVdt  Virginia  Central  at 
Belllngton.  Contracts  for  the  remainder  of  the  road. 
118  ml  lea.  will  be  let  before  Feb    1. 


Inez.  Ky. — The  Wolf  Creek  Ry.  Co.,  of  Martin  Coun- 
ty. Is  reported  Incorporated,  with  a  capital  of  $200,- 
000.  to  construct  a  railroad  from  the  mouth  of  Wolf 
Creek,  a  distance  of  about  20  miles. 

Springfield,  ilo. — The  Missouri  Pacific  Ry.  Co., 
through  Uussell  Uardlng.  Gen.  Mgr..  is  reported  to 
have  submitted  a  proposition  to  the  citizens  of  Spring- 
Held  to  build  a  north  and  south  railroad  from  BagnelTe 
to  Memphis  In  consideration  of  a  right  of  way  through 
Green  County  and  depot  grounds.  The  proposition 
Is  reported  to  have  been  accepted.  H.  Bohwer,  Ch. 
Engr.,  St.  Louis. 

Dotaetta,  Tcnn. — It  Is  stated  that  the  Knoxviile, 
Lafollette  &  Jellico  R.  R.  Co.  will  construct  the  Oliver 
Spring  &  Coal  Creek  branch  from  Dossetts  Into  the 
coal  helds  of  East  Tennessee. 

Durango,  Utwico. — It  is  stated  that  Ch.  Engr.  R. 
B.  Gosuch,  of  the  Mexican  International  B.  R.,  esti- 
mates the  cost  of  constructing  an  extension  of  that 
road  from  Uurango  to  the  Port  of  Mazatlan.  on  the 
Pacific  coast,  at  $17,000,000.  The  proposed  line  will 
cross  the  Sierra  Madras.  New  York,  N.  Y.,  oflBce  is 
25   Broad   St. 

Ft.  William.  Ont. — The  Canadian  Northern  Ry.  Co. 
is  reported  to  have  sent  ont  surveying  parties  from 
Ft.  Wlilidln  to  locate  a  route  from  there  to  White 
River,  where  the  proposed  extension  easterly  from 
Ft  William  will  meet  the  Algoma  Central.  D.  B. 
Hanna,  Gen.  Supt.,  Winnipeg,  Man. 

Gravenhurst,  Ont.— A  press  report  states  that  the 
Grand  Trunk  Ky.  is  reported  Interested  in  the  con- 
struction of  a  railroad  about  3,000  miles  in  length, 
which  will  cost  about  $7o,U()U.000.  The  new  railroad 
will  run  through  a  portion  of  northern  Ontario  known 
as  New  Ontario,  starting  from  North  Bay  or  Graven- 
hurst.  Ont.,  and  extending  through  Manitoba,  the 
-Northwest  Territories  and  British  Columbia  to  Bute 
Inlet,  or  Port  Simpson,  B.  C.  Chas.  M.  Hays,  Gen. 
Mgr.,  Montreal,  Que. 

Sault  Ste.  Marie,  Ont. — Bids  are  wanted  Dec.  15  by 
the  Manltoultn  &  North  Shore  By.  Co.  for  grading 
and  bridging.  Section  1,  between  Meaford  and  Tober- 
mory; Section  2,  between  Fitz  William  Island  and 
Gertrude  mines,  and  Section  3,  between  Gertrude 
mines  and  Sault  Ste.  Marie.     W.  Z.  Earle,  Oh.  Engr. 

PUBLIC  BUILDINGS. 

New  York,  A'.  Y. — Bids  are  wanted  Dec.  4  by  the 
Dept.  of  Correction,  Thos.  W.  Hynes,  Comr.,  for  fur- 
nishing all  labor  and  material  required  for  bath  tubs, 
water  closets,   lavatories,  etc. 

The  lowest  bidder  Nov.  24  for  alterations  and  addi- 
tions to  electric  light  wiring  in  Bellevue  Hospital, 
26th  St.  and  1st  Ave.,  was  T.  F.  Jackson,  592  Colum- 
bus Ave.,  his  bid  being  $6,249. 

Kingston,  N.  r.— Bids  are  wanted  Dec.  1  for  the 
erection  of  a  building  for  Kingston  City  library; 
plumbing  aud  electrical  work  to  be  bid  on  separately 
John  J.  Linson,  Chmn.  Bldg.  Com. 

■  Middletown,  N.  Y. — Bids  are  wanted  Dec.  10  tor 
plumbing  improvements  and  reconstruction  at  the 
Middletown  State  Hospital,  as  advertised  In  The 
Engineering  Record. 

Kings  Park,  N.  Y. — Bids  are  wanted  Dec.  10  for 
plumbing  Improvements,  building  B.,  Long  Island 
State  Hospital,  as  advertised  in  The  Engineerlne 
Record. 

Philadelphia,  Pa. — Bids  are  wanted  by  the  Dept. 
ot  Charities  &  Correction,  Dec.  6  for  erection  of  6 
pavilions  for  consumptive  patients  at  the  Philadelphia 
Hospital.  The  sum  of  $80,000  is  reported  to  be  avail- 
able for  this  work.     John  V.  Shoemaker,  Pres. 

Reynoldsville,  Pa. — The  Congregation  of  the  M.  E. 
Church  is  stated  to  have  decided  to  erect  a  $20,000 
edifice  on  5th  and  Jackson  Sts. 

Allegheny,  Pa. — Bids  are  being  taken  for  a  $50,000 
edifice  which  the  First  Presbyterian  Church  Coneresa- 
tion  contemplates  building.  ^    ^ 

Brooklyn,  N.  Y.— The  following  bids  were  opened 
»°^.i  ^£,Jy  tP*"^F  Jolks,  Comr.  Pub.  Charities,  Ft. 
of  L  26th  St.  N.  Y.,  for  erection  of  a  building  for 
heating,  lighting  and  power  plant,  etc..  Kings  Co. 
Buldiugs:  Danl.  J.  Ryan,  723  §d  Ave.,  $(k,000;  Thos. 
G.  Carliu,  $68,(540;  John  J.  Cashman,  $74,615;  Chris 
^To  ?,^.""^V  *^^'^«:  John  R  Sheehan  &  Co.,  Inc., 
$78,800;  John  Kennedy  &  Son,  $82,950;  Myron  C 
Hush,   $97,878;  Chas.   fi.  Peckwbrth,  $98,345. 

Bids  were  opened  at  the  same  time  for  erection 
of  a  coal  storage  building  for  Kings  Co.  Buildings, 
?5  foj'ows:  Danl.  J.  Ryan.  723  3d  Ave.,  $16,000;  E. 
W.  Robinson,  $17,618;  L.  B.  Brown,  $17,646;  Chris 
J.  Kenny,  $18,792;  John  J.  Cashman,  $18,957;  John 
Kennedy  &  Son,  $19,240;  Chas.  H.  Peck  worth,  $19,- 
J^',^P'''E?'"^''  *^  Adamsou,  $19,875;  Myron  C.  Bush, 
$21,125;   Thos.   G.   Carlin,  $21,500. 

Flushing,  L.  I  N  Y.— The  Congregation  of  St. 
George's  P.  E.  Church  Is  stated  to  have  decided  to 
erect  a  new  parish  house,  to  cost  about  $25,000. 

ifuffuio,  N  v.— Plans  have  been  filed  for  a  new 
Polish  Catholic  Church  to  be  erected  on  Kent  and 
Clark   Sts.,   to  cost  $100,000. 

Homestt-ad,  Pa. — Plans  are  being  prepared  by  David 
Piatt,  of  Homestead,  for  the  Greek  Catholic  Church 
to  be  erected  on  8th  Ave.,  at  a  cost  of  $30,000. 

i.,?'"'?.1:'„-''?-7~f.*'^*-  ^-  Kolton  &  Co.,  Witherspoon 
Bldg.,  Philadelphia,  are  stated  to  be  preparing  iilans 
for  a  brick  edifice  100x75  ft.  for  the  Olivet  Presbv- 
terlan  Church.  ■" 

Perkasie.  Pa.— Chas.  W.  Bolton  &  Co.,  ot  Philadel- 
phia, are  reported  to  have  completed  plans  for  a  1- 
story  stone  building,  60x110  ft.,  for  St.  Stephen's 
Reformed  Church. 

Orcenaburo,  Pa.— Tim  Judges  of  the  Common  Pleas 
Court  are  reported  to  have  disapproved  the  contract 
recently  let  by  the  Westmoreland  Co.  Comrs  for  the 
proposed  $1,000,000  court  house.  Bids  will  ni-obublv 
again  be  called  for  in  a  short  time. 

.v.^'i^"'"-  ^-  Xt-"^^^  ^^  of  Aldermen  has  directed 
«  ^.V"™''-  of^Pnb.  Wks.  to  prepare  plans  and  speci- 
fications and  ask  for  bids  for  a  new  Quarantine 
Hospital.  The  city  was  given  permission  by  the 
["'.^..^^Klslatare  to  Issue  $50,000  bonds  to  erect  this 
building. 


Lansdowne,  Pa. — See  "Sewerage  and  Sewage  Dls 
posal." 

Richmond,  Va. — Noland  &  liaskervllle.  Chamber  of 
Commerce  Bldg.,  are  stated  to  have  prepared  plans 
tor  an  edifice  to  be  erected  on  Adadis  and  Franklin 
.Sts..   for  the  Second  Baptist  Church. 

Uichmond,  Ind. — A  press  report  states  th^t  Daniel 
K.  Held,  of  New  York,  will  erect  and  present  to  the 
United  Presbyterian  Church  an  edifice,  to  cost  about 
$75,000. 

Calumet,  Mich. — The  Calumet  &  Hecla  Mining  Co. 
is  reported  to  have  decided  to  erect  a  $30,000  armory 
for  the  Calumet  Light  Guard. 

Milwaukee,  Wis. — The  Museum  Trus.  are  reported 
to  be  considering  plans  for  the  erection  of  an  a^itlon 
to  the  Museum,  to  cost  about  $60,000. 

Itacine,  Wia.^A.  H.  Harcus  &  Co.,  of  Racine,  are 
stated  to  have  secured  the  contract  for  erecting  the 
Carnegie  Library,  at  $41,000. 

Fond  du  Lac,  Wis. — Bids  are  wanted  Dec.  16  (ex- 
tension of  date)  for  constructing  a  public  library, 
also  for  heating,  plumbing,  electric  wiring  and  sewer- 
age work  in  connection  therewith.  Van  Ryn  &  De 
Geiieke,  211  Grand  Ave.,  Milwaukee,  are  the  archi- 
tects.    Address  J.  W.   Watson,  Secy. 

Milwaukee,  Wis. — Local  press  reports  state  that  the 
Pub.  Library  Bd.  will  receive  bids  Dec.  20  for  the 
construction  of  the  Carnegie  Library. 

Chicago,  III. — Philip  Knopf,  Co.  Clk.,  writes  that 
Cook  County  has  voted  to  issue  $500,000  bonds,  to 
be  used  in  making  necessary  Improvements  in  public 
institutions.  According  to  plans  of  the  Building  Com- 
mittee of  the  board,  the  money  will  be  used  as  fol- 
lows :  For  remodeling  and  erecting  additions  to  the 
Insane  asylum,  $300,000  ;  tor  erection  of  ward  tor  epi- 
leptics at  County  Hospital,  $175,000;  for  installation 
of  new   elevator  system   in  County  Building,  $25,000. 

Walker,  Minn. — Schmidt  Bros.,  ot  West  Superior, 
Wis.,  are  stated  to  have  secured  the  contract  for  erect- 
ing the  Cass  Co.  Court  House,  for  $30,000. 

Scotchhridgc,  O. — Bids  will  be  received  Jan.  31  by 
the  Trus.  of  the  U.  P.  Church  for  furnishing  material 
and  erecting  a  church.     It.  S.  Davidson,  Secy. 

Port  Huron,  Mich. — Bids    will  be  received  Dec.   27 
by   the  Secy,   ot  the  Port  Huron   Library   Comn.,  for 
erecting  a  stone  library.     G.  L.  Harvey,  Archt.,  Port  - 
Huron. 

Hamburg,  Ark. — The  contract  for  erecting  the  Ash- 
ley County  Court  House  Is  stated  to  have  been  award- 
ed to  J.  W.  Detwller  &  Co.,  Des  Moines,  la.,  for 
$49,775. 

Corsicana,  Tex. — The  citizens  of  Navarro  County 
are  stated  to  have  voted  to  issue  $150,000  bonds  for 
the  erection  of  a  court  house. 

Henderson,  Ky. — Bids  are  wanted  Dec.  6  for  erect- 
ing a  library.     S.  K.  Sneed,  Pres. 

at.  Louis,  Mo. — Local  press  reports  state  that  bids 
will  be  received  Dec.  4  by  Isaac  S.  Taylor,  Dlr  of 
Wks.,  La.  Purchase  Exposition  for  erecting  the  Trans- 
portation Bldg,  It  will  be  1,300x525  ft.  and  contain 
about  4  miles  of  track. 


South  Omaha,  Neb. — J.  H.  Wise,  of  South  Omaha, 
is  stated  to  have  secured  the  contract  for  erecting 
the  Carnegie  Library,  tor  $38,970. 

Itiverside  Cal. — The  contract  for  erecting  the  Blv- 
erside  Co.  Court  House  is  stated  to  have  been  award- 
ed to  O.  F.  Engstrum,  of  Los  Angeles,  for  $137,750. 

Webster,  B.  D. — The  citizens  of  Day  County  are 
stated  to  have  voted  to  issue  bonds  for  the  erec- 
tion of  a  court  house,  to  cost  about  $50,000. 

Wallace,  Idaho. — The  Grand  Jury  Is  reported  to 
have  recommended  the  erection  of  a  court  honse- 
probable  cost   of   building,  $50,000. 

BUSINESS    BUILDINGS. 

Clayton,  N.  Y. — Plana  for  remodeling  the  Walton 
House,  at  a  cost  of  $30,000,  have  been  prepared  by 
D.  D.  Kieff,  ot  Watertown,  N.  Y.     Hugh  ilellon.  Prop. 

Arverne,  L.  I.,  N.  Y. — The  Arverne  Bealty  Co.  Is  to 
build  a  new  casino,  with  bowling  alleys  and  roof  gar- 
den, on  the  Boule.,  between  Gaston  and  Meredith 
Aves. ;  estimated  cost  of   building,  $20,000. 

Jersey  City,  N.  J. — The  Merchants'  Eefrlgerating 
Co.,  1st  and  Warren  Sts.,  is  reported  to  be  having 
plans  prepared  by  V.  J.  Hedden  &  Sons  tor  an  addi- 
tional warehouse  on  its  property.  The  building  will 
lie  264x200  ft.,  and  7  stories  high  ;  it  will  be  a  brick 
and  steel  frame  structure,  no  wood  being  used,  and 
absolutely   fireproof. 

New  Castle,  Pa. — It  is  stated  that  the  Pittsburg  & 
Lake  Erie  B.  B.  Co.  will  soon  erect  here  a  depot,  to 
cost  about  $100,000.  J.  A.  Atwood,  Ch.  Engr.,  Pitts- 
burg. 

Grot'e  City,  Pa. — It  Is  reported  that  the  Odd  Fel- 
lows of  the  Western  Pennsylvania  district,  are  about 
to  erect  3  buildings  here,  at  a  cost  of  about  $80,000. 

Allegheny,  Pa. — The  Monongahela  Trust  Co..  of 
Homestead,  will  soon  begin  the  construction  of  a  $50,- 
000  building  on  8th  Ave.  and  Ann  St.,  to  be  used  for 
stores  and  offices. 

Baltimore,  Md. — Jos.  E.  Sperry,  601  Herald  Bldg., 
Baltimore,  and  I'ork  &  Sawyer,  156  5th  Ave.,  New 
York,  N.  Y.,  are  stated  to  have  been  selected  by  the 
Dlrs.  of  the  Provident  Savings  Bank,  to  prepare  plans 
for  a  new  building  on  Howard  and  Saratoga  Ste.,  to 
cost  about  $100,000. 

Buffalo,  N.  Y. — Plans  have  been  filed  for  a  10-story 
oflice  building  to  be  erected  on  Main  and  North  Di- 
vision Sts.  for  the  Bichard  Bealty  Co.  ot  New  York, 
to  cost  $145,000.  Architect,  Carlton  Strong,  170 
B'way,    New    York. 

Washington,  Pa. — The  Pennsylvania  H.  U.  Co.  Is 
stated  to  have  decided  to  erect  a  $40,000  depot  at 
Washington.     W.  H.  Brown,  Ch.  Engr.,  Philadelphia. 

McKecsport.  Pa. — It  is  stated  that  the  Baltimore  & 
Ohio  B.  R.  Co.  will  probably  erect  a  $75,000  depot 
here,  In  the  spring.  J.  M.  Graham,  Ch.  Bngr.,  Bkl- 
tlmore,    Md. 
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Atlantic  City,  2f.  J. — It  Is  stated  that  Jos.  Frallnger 
will  shortly  Invite  estimates  for  rebuilding  the  the- 
ater at  New  York  Ave.  and  the  beach.  It  will  have 
3  galleries  beside  the  parquette. 

W.  \V.  Weeks  will  erect  a  hotel  In  St.  James's 
PI.     It  will  be  6  stories  high,  75x58  ft;  cost,  $50,000. 

Wilmerding,  Ptt.  — R,  M.  Trimble,  Ferguson  Bldg., 
Pittsburg,  Is  slated  to  be  preparing  plans  for  a  bank 
and  apartment  building  to  be  erected  here,  to  cost 
about  ?25,000. 

Ilomestiail,  Pa. — Plans  are  being  prepared  by  David 
Piatt,  of  Homestead,  for  a  corrugated  steel  build- 
ing, 200x200  ft.,  to  be  built  for  the  Homestead  Valve 
&  Mfg.   Co.,   at  a  cost  of  about  S20,000. 

Plans  are  also  being  prepared  by  the  same  archi- 
tect for  a  business  block,  30x100  ft.,  to  be  built  for 
Laurence  Oessner,  ou  8th  Ave.,  to  cost  |18,000. 

Macon,  Ga. — The  Trus.  of  the  Masonic  Home  to  be 
established  lu  Macon,  at  a  meeting  Nov.  20  at  the 
olHce  of  Julius  L.  Brown,  Brown  Bldg.,  Atlanta,  de- 
cided to  at  once  secure  ^ans  and  specifications  for 
the  home  liuilding.  The  Trus.  have  on  hand  $25,000 
to  be  devoted  to  the  construction  of  the  home,  and 
this  will  be  Increased  from  time  to  time.  It  Is  ex- 
pected that  the  home,  when  completed,  will  cost 
about  $150,000.  Judge  M.  Meyerhardt,  of  Rome, 
Pres.  Bd.  Trus 

Itock/ord,  III. — The  Chicago,  Burlington  &  Quincy 
R.  R.  Co.  is  stated  to  have  accepted  plans  for  a  $50,- 
000  depot,  to  be  erected  on  S.  Main  St.  W.  L.  Breck- 
inridge, -Jh.  Eugr.,  Chicago. 

Saginaw,  Mich. — Clarence  L.  Cowles,  of  Saginaw, 
is  stated  to  have  prepared  plans  for  a  4-story  brick 
store  for  Smart  &  Fox  Co.  It  will  be  126x90  ft.  and 
cost  $30,000. 

Indianapolis,  Ind. — The  Indianapolis  Brewing  Co. 
is  stated  to  have  awarded  the  contract  for  its  addi- 
tion to  the  Schmidt  plant,  at  McCarty  and  New  Jer- 
sey Sts.,  to  the  W.  P.  Jungciaus  Co.,  825  Massachu- 
setts Ave.  It  will  be  of  brick  and  steel,  and  cost 
$25,000.  _    1  ..J 

UilKaukee.  Wis. — Plans  are  being  prepared  by  H.  C. 
Koch,  106  Mason  St.,  for  a  business  block  to  be 
erected  by  A.  K.  Hamilton  on  Grand  Ave.,  east  of 
the  Aihambra  Bldg.  It  will  probably  be  7  stories 
high,  75x100  ft. 

aiatersville,  W.  Va. — The  Dirs.  of  the  People's 
Bank,  just  chartered,  are  stated  to  have  decided  to 
erect  a  3-story  brick  and  stoiie  building  on  Diamond 
and  Weils  Sts. 

Fairmont,  W.  Va. — It  is  stated  that  the  Fairmont 
Trust  Co.  will  erect  a  7-story  brick  and  stone  build- 
ing, 25x40  ft.,  on  Main  St. 

Lies  Moines,  la. — C.  E.  Eastman,  Observatory  Bldg., 
is  stated  to  have  prepared  plans  for  a  4-story  ware- 
house, 44x132  ft.,  on  Court  Ave.  and  3d  St.  for 
Cruzan  &  Co.,  of  205  W.  Court  Ave. 

Akron,  O. — Local  press  reports  state  that  tlie  Bd.  of 
Directors  of  the  Y.  M.  0.  A.,  will  receive  uutil  Dec. 
20  competitive  bids  for  the  contract  to  prepare 
plans  for  the  Y.  M.  0.  A.  Hall,  to  cost  not  more 
than  $75,000. 

Mobile,  Ala. — The  Mobile  Ey.  Terminal  Co.  Is  re- 
ported organized  here  by  Saml.  Spencer,  A.  B.  Au- 
dreys and  others,  to  build  a  depot  with  terminal 
tracks,  yards,  etc.,  estimated  to  cost  $500,000. 

Birmingham,  Ala. — It  is  stated  that  the  Birming- 
ham Livery  Co.  Is  to  erect  a  stable  on  2d  Ave.  and 
17th  St.,  to  cost  about  $25,000. 

St.  Louis,  Mo. — The  M.  J.  Kelly  Estate  has  secured 
a  permit  for  the  erection  of  a  5-story  warehouse  at 
917  N.  Bway,  at  a  cost  of  about  $30,000.  Architect, 
J.   L.    Wees,   520  Olive   St. 

The  Murch  Bros.  Constr.  Co.,  816  Olive  St.,  is  stated 
to  have  secured  the  contract  for  erecting  an  addition 
to  the  factory  of  the  Hamilton-Brown  Shoe  Co.,  on 
Randolph  St.  and  Jefferson  Ave.,  to  cost  about  $75,000. 

San  Francisco,  Cal. — The  Southern  Pacific  R.  E. 
station  and  ferry  slip  is  reported  to  have  been  de- 
stroyed by  fire  Nov.  20.  Wm.  Hood,  Ch.  Engr.,  San 
Francisco. 

Monte  Vista,  Colo. — The  Hotel  Bianco  is  reported 
to  have  been  destroyed  by  Are  Nov.  19. 

Seattle,  Wash. — Bromley  &  Wells  are  stated  to  have 
secured  the  contract  for  erecting  a  hotel  for  C.  D. 
Stlmson  and  A.  W.  Engle  on  4th  ave.  and  Union  st. ; 
contract  price,  $42,000. 

Edmonton,  Alberta,  N.  W.  Ter. — A  correspondent 
writes  that  McDougall  &  Secord  have  in  contempla- 
tion the  construction  of  a  bank  building.  No  orders 
for  plans  given  as  yet. 

DWELLINGS. 

Syracuse,  y.  Y. — Chas.  D.  Wilsey,  Sedgwick,  An- 
drews &  Kennedy  Bldg..  is  reported  to  De  prepar- 
ing plans  for  a  7-story  brick  and  stone,  fireproof  apart- 
ment house,  to  be  erected  at  003  James  St. 

Pittsburg,  Po.— Jas.  T.  Steen,  219  6th  St.,  is  stated 
to  have  been  selected  to  prepare  plans  for  an  apart- 
ment house  to  be  erected  by  David  P.  Reighard  on 
Craft  Ave.  and  Ophelia  St.,  Oakland,  to  cost  about 
$1,000,000.  It  will  be  of  brick  and  granite,  8  stories 
high  and  have  a  power  plant. 

Saginaw,  Mich. — Clarence  L.  Cowles,  of  Saginaw,  is 
stated  to  have  prepared  plans  for  3  two-story  resi- 
dences to  be  erected  for  M.  Mutschelter,  to  cost  In  ail 
$75,000. 

Nkw   Yohk  City. 

Permits  for  the  follotcing  buildings  ha/ve  been  is- 
sued: c,  signifies  cost;  0,  owner;  a,  architect;  m, 
mason;  cr,  carpenter;  and  b,  builder. 

Ave  D  and  7th  St,  6-story  br  tenemt;  c,  $40,000; 
o,  Saml  Greenstein;  a,  Alfred  E.  Badt. 

48th  St  and  5th  Ave,  5-story  and  basemt  br  and 
stone  dwell;  c,  $75,000;  0,  Wm  L  Armstrong;  a,  Lord 
&   Hewlett. 

73d  St  and  8th  Ave,  5  4-8tory  br  and  stone  dwells; 
c,  total,  $150,000;  o,  W  W  &  T  M  Hall;  a,  Welch, 
Smith  &  ProTot. 


SCHOOLS.  Kenosha,  Wis. — Local   press  reports  state  that  this 

city  will  soon  be  obliged  to  find  some  way  of  alsposlng 

JTew  York,  2f.  Y, — The  following  bids  were  opened  of  its  garbage. 
Nov.   21   by  C.    B.  J.   Snyder,    Supt.   of    School   HIdgs., 

Dept.   of  Educ,   for   installing  electric  lights,   wiring.  Son  Jose,  Cal. — The  matter  of  providing  this  city 

etc.,  school  188,  Boro.  of  Manhattan  :   T.  Fredk.  Jack-  with   a  garbage  crematory   is    said    to   be  ander   dls- 

son,   $20,995 ;    Fredk.   Pearce,    18   Rose    St.,   $16,764 ;  lusslon. 
Commercial  Constr.  Co.,  $17,167  ;  C.  E.  Hewitt  &  Co., 

The  contract  for  the  sanitary  work  of  addition  to  GOVERNMENT  WORK. 

and  alterations  in  school  89,  Boro.  of  Manhattan  (bids  Portsmouth    N    H Rids  nm  wnntnd  at  tho  nnromi 

opened  Nov    24),   has  been  awarded   to   Wm.   C.   Or-  of  CdT  &  Docks     Navy%"ept.     Wafhlng^ 

mend,  for  $5,445.  until    Dec.    27,    for    furnishing    and    erecting   certain 

Philadelphia,  Po.-Select  Council  has  concurred  in  '^S*u'trNavv°Ya?d'"'*''"    '"    ""'"""^    '*"■    *^'    ^'"^^ 

the  appropriation  of  $1,200,000  of  the  recent  loan  to  '""""'  '■^'^''y  ^a^"- 

"''i^r^r^^^nf^l^^lrt^^irj^^^^.  on  Nov.  25  pofaT^'""^'    ^"-^"^    "'**^'-''«^    ■""•*    "^"""^^    °'«- 

awarded   to   Peoples  &  Welsh,   7000  Woodland  Ave., 

the   contract   for    erecting   a    15-room    school    on    63d  Nrwnort     »     / Rlrta   nro  wnnt^oH   r><^    -y^  »«..  «„„ 

^^y,  71  a-&ratrsV°t^u/^^^ier?or-a«i5-r5.-  f.^^   £''£»•   'Sf^  iSSflSS 

fot"el°gli^--?etrv^e^"d^t5^frr\%^0^?rseh^o''o!  MaV'^^ ad^"^^?i'?e1l^r  tU'  E'^^gteM^ecr  ^°^''' 

Z.Xl'n^  s«uU"t^d^b7rGotllyX  'ioAlfU'!'  thf  "c^'us^S^n,  ''r^e^^'^'X'^^Zrnl' ^^tr^l\t'. 

lug  of  an  annex  to  hospital;  also  construction,  plumb- 
Watertown,  A'.  Y. — Hyde  Bros.,  of  Watertown,  are  Ing  and  electric  wiring  of  a  dead  house  at  Ft    Han- 
stated  to  have  secured  the  contract  for  plumbing,  gas-  cock.    John  M.  Dunn,  1st  Lieut.  Art.  Coros   USA 
fitting  and  tiling  for  the  High  School,  at  $7,494.  Q.  M.                                                                  »■.••. 

Pittsburg,  Pa. — The  following  bids  were  opened  Nov.   22   by   Capt.    Wm.    L.    Slbert,   Corps   of   Engrs 
U.  S.  A.,  for  building  a  lock,  2  guide  walls,  a  guard  crib  and  abutment  for  dam  at  Six  Mile  Island    Alle- 
gheny River ;  ' 

a^l  J.     5   .        is      II        U 

Items  and  Quantities.                              gS§  og'S          5o|              gS           sJm                  . 

|S3  g?5          SS2               ."l          i>o>i              .£«i 

»§«  SgS          §s-             ■*©           a S  .            S-SS^ 

gos  ££S      >ii<u       ^d      sg^       ps. 

Solid  rock,  500  cu.  yds $2.00  $1.10           $3.00           $3.50           $1.00            $3.50 

Hardpan    8,900   cu.   yds I.OO  1.10             1.50             1.50             1.00              2.00 

Gravel,    9,000    cu.    yds 1.00  1.10                .70                .80              1  00               1  .^0 

Concrete,  23,396  cu.  yds 9.50'  7.10              8.00              7,80              8  00               880 

Oak  timber.  54.700  ft.,  B.  M 100.00  62.00            50.00            50.00            6000            6000 

Hemlock.  121,840  ft,   B.  M 40.00  46.50            40.00            45  00            40  00            40  00 

Stone   ballast,   5,400  cu.  yds 2.50  3.10              2.00              2  25              300               4  00 

Paving.    3.000    sq.    yds 3.50  4.65              5.00              3^25              200               2  50 

Iron   for  drift  bolts,   30,000  lbs. .05  .05                .06                 04                 04                  0^ 

Totals   • $326,235  $227,598     $243,526     $236,106     $237,123      $280,690 

Albany,  N.  Y. — Bids  will  be  received  Dec.  24  by  the  Wanhinglon,  D.   C. — Bids  are  wanted   at  the  office 

Bd.   of  Contract  and   Supply  for  furnishing  material  of  Ch.  of  Engrs..  U.  S.  A.,  until  Jan    15  for  bulldlnc 

and  erecting  school  No.  9,  Including  heating,  plumb-  steel    hull,    furnishing    and    installing    numoine    and 

ing.    drainage    work,    etc.       Wm.    J.     Obenaus,    City  propelling  machinery  for  suction  dredge    and  for  Don- 

Archt.,  86  State  St.;  Isidore  Wachsman,  Clk.  of  Bd.  toon  pipe  line,  as  advertised  in  The  Engineering  Eecord. 

Chicago,  III. — Archt.    Mundle.  of  the  Bd.  of  Educ,  .    ^*-   Columbus,  N.  Y. — Bids  are  wanted  Dec.  16  for 

is    stated   to   have   completed   plans    for   the   Chicago  installing  steam  heating  plant  and  making  repairs  In 

Teachers'  College,  to  be  erected  on   Stewart  Ave.  and  Castle   William.     Address  S.  R.   Jones,   Q.   M. 
North  Normal    Parkway.      It    will   be  4   stories   high, 

185x236  ft.,  and  cost  about  $325,000.  ,  Annapolis.  Md. — Bids  will  be  received  Dec.  9  at  the 

Bureau  of  Supplies  and  Accounts,  Navy  Dept.,  Wash- 

Minneapolis,  Minn. — See  "Paving  and  Roadmaklng."  Ingtou,  D.  C,  to  furnishing  at  the  Naval  Academy,  An- 
napolis,  a   quantity  of  broken   stone :   also   labor  and 

Ames,    /o.— The    Trus.   of    Iowa    State   College   are  piaterlal  for  sinking  an  artesian  well.     A.  S.  Kenny, 

stated  to  have  decided  to  erect  a  central  building    to  1  aynmster  General,  U.  S.  Navy, 
cost  $225,000:  an  agricultural  building,  to  cost  $200.^ 

000,  and  a  central  heating  plant,  to  cost  about  $65,000  „„"?"'?•  ^  '■ — The  following  bids  were  opened  Not. 

20  at  the  Treasury  Dept.,  Washington,  D.  C,  for  the 

Milwaukee,  Wis. — See  "Water."  construction  of  the  U.  S.  Post  Office  at  Rome:  Thos. 

\,:-^<i^eTmon,    Utica,    $45,870:    R.    Richards,    Utlea, 

Mamflcld.  O. — H.  E.  Cove.  Clk.  Bd.  of  Educ.  writes  $47,890;  P.  Kerner  &  Son,  Utica,  $43,900;  C.  P. 
that  at  the  recent  election  It  was  voted  to  issue  Boland,  Troy,  $55,138;  Richardson  &  Burgess,  Wash- 
bonds  for  the  construction  of  a  high  school.  IV^'P"' .P-    ^-^   W9.637;   Fisseli   &   Wagner,   Newark, 

N.   J.,   $45,577;  A.   B.    Stanoard,   New   York,  $46,000; 

Mihranhee.  Wis.— Bids  are  wanted   Dec   4   for   the  S;  ^■rMr«^^^°jU  ^°tA^Sl^''-  ^'^•^^'^-  Congress  Const 

construction  of  «  school   In  the  9th   Ward;  separate  '    ^°'<'»»0'   ^"•'   ♦4».»43. 

bids    are    required    on    the    mason    work,    cut    stone  p*    nrtfi,    «   r      ««..  ••Ht-,.^*  r>i..«t j  ^1     u 

work.    carpeSter   work,    plumbing,    heating  and   ven-  Difnosai  "  *^'        ^'—See    Street  Cleaning  and  Garbage 

tliatlng,  eieetrle  work,  etc.     Chas.  J.  Poetsch,  Comr.  '»P"»a'- 

of  Pub.  Wks.  Norfolk,  T«.— MaJ.   Jas.  B.  Qulnn,  Corps  of  Engrs.. 

Chicago,  /H.— Bids  are  wanted  Dee.  5  for  erecting  a  wav  from"NorfoIk^Hlrho?°°v^*''Vn°Aih»?^f!?^  ^"^^S" 

^^SS'ilng'°|'a"^^fing'"s\Te',5ge  ^^c""^,*,;"! effr'er*i"vl'  f  C.'TbTdf  "o|eMp."'^20r  hal"  wll^'^ic'it.ISSS.'i 

Lawton,    Okla.    Ter. — School    bonds    amounting    to  Savannah,  Ga. — Bids  are  wanted  at  the  U    S    En- 

$21,000  are  reported  sold.  gineer  Office  until  Dec.  26  for  dredging  in  waterway 

between  Savannah  and  Fernandlna,  Fla.,  and  In  Har- 

Oklahoma,  Okla.  Ter. — J.  B.  Thobnrn,  Secy,  to  Com-  bor  at  Darien,  Ga.,  as  advertised  in  The   Engineering 

merclal  Club,  writes  that  on  Nov.   4  It  was  voted  to  Record, 
issue   $100,000    bonds   for   the    construction   of   ward 

school  buildings.  „  Iforfolk,  Fa.— Bids  will   be  received  Dec.   9   at  the 

Bureau  of  Supplies  and  Accounts.  Navy  Dept.,  Wash- 

Leavenworth,  Kan. — City   Clk.  M.   A.   Przybylowicz  Ington.  D.  C,  to  furnish  at  the  Navy  Yard,  Norfolk,  a 

writes  that  on  Nov.  11  It  was  voted  to  Issue  $60,000  quantity  of  paving  blocks,  steel,  motors,  pipe,  valves, 

school  bonds.  •'tc.     A.  S.  Kenny,  Paymaster  General,  U.  S.  N. 

Vniversitu.  Miss.— It   Is   stated   that    the   Unlv,    of  Chicago,    /H.— Bids   are    wanted    Jan.    8    (readver- 

Mlssisslppl   is  soon   to  erect   some  new  buildings,   to  tisement)  for  performing  of  mall  service  by  pneumatic 

cost  In  all  about  $60,000.  tubes   or   other  similar   devices    in   this   city      H     C 

Payne,  Postmaster  Gen.,  Washington,  D.  C. 

Baton    Itouge,    La. — Bids   are   wanted    Dec.   20   for 

erecting   the   physical  laborntorv   on    the   grounds   of  Mobile,  Ala. — Bids  are  wanted  at  the  U.  S.  Engineer 

the    Louisiana    State    University.      Farrot    &    Livan-  Office  until  Dec   23  for  building  locks  and  dams  Noa. 

dais,    Archts.,    Abraham    Bldg.,    New   Orleans.      Col.  I-   2  and  3,   Warrior  and   Tomblgbee  Elvers,  Ala.,  as 

Thos.  D.  Boyd,  Pres.  advertised  In  The  Engineering  Record. 

<>-.-r> .-.--.-    »!.-.>....»      ...r,     ^.r^r,.^.-     .^ . ^  ,    ^'-  ^o»'£"'".  ^'o.— Bids  arc  wautcd  Dec  4  for  sluk- 

STREET    CLEANING     AND     GARBAGE     DIS-  ing  an  artesian  well  here.    Address  L.  Cravens,  Q.  M. 

POSAL.  gan  Francisco,  Cal. — Bids  are  wanted  Dec.  16  at  the 

New  York.  N.  }'.— Rids  are  wanted  Dec.  6  (readver-  2?™m"^"'    ^P?,"®^     *,"''    A'i'''''"^}h^.   ^5^^    PfP'- 

tisement)   for   furnishing  all   labor   and   material   re-  ^^^^^"$1°^-  P'  "'i  JSL^"r?'*'V'"^  at  the  Mare  Island 

quired  for  the  removal  of  snow  and  Ice  of  the  Boro.  „„wL    25^  J^  tS^,"*.'^    ?'    P'Pf   and    pipe   specials, 

of  Manhattan,  until  Apr.  1.5.  1903.    John  McG.  Wood-  t^Yni^.'^ ''L'l'S"',^'    etc ;   also   refrigerating   plant   for 

bury,  Comr.  of  Street  Cleaning.  d    s    N                                     Kenny,    Paymaster   Gen., 

Philadelphia,  Pa. — Bids  are  wanted  Dec  1  for  the  Sheridan,  Wyo.—Biia  are  wanted -Dec  20  TTor  con- 
contract  to  Plean  the  streets,  and  remove  the  gar-  structlng.  plumbing,  heating,  gas  piping  and  electric 
bage  for  1903.  Separate  bids  will  be  reoelyed  for  wiring,  one  field  ofllcer's  quarters,  one  double  set 
yi?  rpmnyal  <?'  snow  from  streets  siirroundlng  the  captain's  quarters,  2  double  sets  lieutenant's  qnar- 
rity  Hall.  Address.  DIr.  of  Pub.  Wks.  Wm.  C.  ters.  one  double  barrack  and  one  bakery,  all  brick 
Haddock.  capt.    Thos.    Swobe,    Constructing  Q.   M. 

Ft.  Oettii,  S.  C. — Bids  are  wanted  Dec  23  bv  David  Tiilnlip.  Ma4ih — Bids  are  wanted  at  the  U.  S.  In- 
Prlce,  Q.  M.,  for  constructing  garbage  crematory  and  dian  Office.  Tulallp,  for  furnishing  all  labor  and  ma- 
shed therefor  at  this  post,  as  advertised  in  The  En-  terlal  required  to  construct  and  complete  a  wharf 
gineering  Record.  at  this  school.     Chas.  M.  Buchanan,  Supt. 


AMttIs  W«rt  — BM«  «re  wanted  Dec.  18  for  dredg- 
lii^^^W  Hkrbor:  also  «dH1  the  «ime  date  for 
S«dl£c  Lake  Washington  Canal.  MaJ.  John  Mlllla, 
OM^ot  Bogrs..  U.   S.  A. 

lY^  AuarUt  Cal. — Bids  are  wanted  L>ec.  l"^  for  rv- 
paitos  and  4-newln.  «ment  conduit  and  s,€«m  and 
Sot^nter  Unes  at  l*aclflc  Branch.  Nat.  Hoine  uia. 
vS.  Soldier*.  T.  J.  Cochrane.  Treaa.:  O.  H.  La- 
graace,   Goremor. 

<:..  i.rtimciMco  c«J.— The  contract  for  Improving 
.fn^hl^^SS^hWs  S^n  awarded  to  Kudolph  Axmau. 
fTs^y^iSSc^tn"  4  m.  ^rcn^^d.:  total  cjuan^ 
Uiy  of  earth  to  be  removed  estimated  at  ..4.i.«o' 
CO.  yds. 

Vi^mMHtrt-r  BarracU  Has*.— Bids  are  wanted  Deo- 
15  fSr^Ung  S^rdouble  artillery  barrack,  one  double 
fiiStiTbirraJk  and  one  set  otticers-  quarters.  Ad 
dieas  F.  U.  Hathaway.  Ch.  Q.  M. 

Ft  McoOe  S.  fl.-Blda  are  wanted  Dec.  0  for  steam 
heSiJ^'  pinmbln*  In  one  double  barrack.  Ue... 
B.  Fond,  Ch.  y.  M. 

Mmmtreitl  Oae.— The  Government  has  decided,  oii 
thf?SJ.'mienYatlon  of  Uon.  Me*?'?!  .^"of  thr«  en" 
iWantalne  to  auiM)  nt  ii  commission  of  tnret  en 
J2^'*to'mJke  iSUtlgttttons  fd  ^teport  as  to  the 
STttire  and  location  of  a  dry  dock  for  Montreal,  inire 
te  ^e  »J50.0t)0  available  for  this  work. 

MISCELLANEOUS. 

B.«.^iM>    V    Y Bids  will   be   received  Dec.   10  by 

J  S3S*Kr'a?st.lm.  l^ro.  Vres..  for  f>}™l^'°|^„^, 
MrK  and  dredging,  Gowauus  Canal.  Wallabout 
SSj.  Sat  Kl^r.  f^t  of  Division  Ave.,  /"d  New- 
iZ^^cTr^k  foot  of  Metropolitan  Ave.  Engineers 
«Si.?e  «lls  fir  a  Total  of  42.000  cu.  yds.  scow 
measnrement. 

Mutton  Pa.— At  the  spring  election  t^^  ^liy  pro- 
puS^  to  vote  on  a  bond  ordinance  for  $2o0.000  for 
mon^lpal  improvements. 

„f«^.tss«ieir^.^Ty"\hr"Byo:  '"■ »"'"''"' 

haa^-d^-rt-d  'iJ^tnL^^-Z'-^^^^-y'l^^ 
5S»  M  land  near^uthampton  for  tne  proposed  biate 

psrk. 

PhOadctphia.  /'a.-rue  City  »<>«,"'  purveyors  is 
said  to  be  considering  a  plan  to  fill  in  about  5  OW 
acres  of  bind  in  the  southern  section  of  the  city  in 
l^T  to  "bollsh  the  present  system  of  dikes  and 
ditches. 

But/mlo  V  1-  — Comr.  of  Pub..Wk8.  Ward  has  asked 
that  Uie'Coium^  Council  authorl:te  the  issue  of 
ii3a.000  bonds  for  the  purpose  of  raising  money  to 
iSJe  Uie  nJlsance  exlsBngHn  the  Main  and  rfam- 
borg  St.  canal. 

J.T.«<  Cilii  \  J  —The  Bd.  of  Fluaiue  has  passed 
a  i^^on'pMng  for  the  issue  of  add  tional  city 
nark  bonds  to  the  extent  of  $bOO,OUO,  to  provme 
RSds  tor  the  purpose  of  acquiring  additional  land 
for  U>e  enlargement  of  Rlvervlew  Park  on  Ogden 
Ave. 

SicAMUiKi  1  u  —The  Klnance  Com.  of  the  Council 
haf  id*pt^  a  resolution  recommending  that  the 
James  mver  Improvement  Com.  be  authorized  to 
iSSStsTldre^ng   outfit,   the  cost  not   to   exceed 

f4o,oao. 

^Koii  /!/  -Engineers  are  said  to  be  at  work  sur- 
veying for  a  l^ee  which  is  to  be  bnilt  this  winter 
in  th?  bottoms  between  here  and  St.  Louis  to  pro- 
tect several  hundred  acres  of  fertile  land  from  devas- 
ution  by  overdows  of  Cahokia  Creek. 

Barf.  ruiU.  0«<.— Bids  are  wanted  Dec.  9  lor 
eonatructing  a  wharf  at  Burk's  Falls,  on  the  Mag- 
^Wan  Klver,  Dlst.  of  Parry  Sound  Ont.  .Address. 
Fred.  Gellnas.  Secy.   Dept.  of  Pub.   Wks.,  Ottawa. 

NEW    INDUSTRIAL    PLANTS. 

The  Eureka  Bending  Works,  East  Berlin,  Pa., 
wlU  erect  a  3  story,  50il00-ft  factory  at  \ork,  Pa., 
ind  are  In  the  n.irket  for  a  75  to  fOO-H.-P.  engine 
and  a  rim  bending  and  spoke  machine. 

The  Warren,  O.,  Sheet  MeUl  Co.  has  begun  the 
erection  of  a  42xl06-ft.  factory  and  will  add  other 
bnlldings  In  the  sfiring.  The  company  is  in  the  mar- 
ket for  boiler,  engine  and  equipment  for  making  gal- 
vanised sheet   metal   palls,   coal   hods,   tubs,   etc. 

The  Carter-Crume  Co..  Ltd.,  Niagara  Falls  ^^r 
makers  of  cash  sales  books.  Is  erecting  a  426x290-ft. 
factory,  which  it  Is  contemplated  to  run  by  elec- 
trlcliy;  nothing  definite,  however,  has  been  decided 
recaraing  the  power. 

G.  A.  Blesch,  Menominee,  Mich.,  Is  Interested  lu 
the  erection  of  a  beet-sugar  plant.  A  OOO-ton  plant 
with  facilities  for  Increasing  to  SKXi  tons  Is  being 
considered. 

Kane  &  Koacb,  Niagara  &  Sbonnard  Sts.,  Syra- 
coae,  N.  Y.,  makers  of  carriage  and  wagon  and 
other  special  machinery,  expect  to  build  an  addi- 
tion of  about  eOxSO-ft.  to  their  plant,  to  be  equlppe<l 
with  a  20-ton  traveling  crane. 

The  Diana  Brick  &  Tile  Co..  Ltd..  Beaumont,  Tex., 
which  Is  erecting  a  plant  to  having  a  dally  capacity 
of  UO.OOO  brick,  machinery  for  which  has  been  pur 
ehaaed,  expects  to  add  a  dry  prMsed  plant  for  mak 
Ins  face  brick. 

J.  W.  Kiltour  &  Bro.,  Beautaarnols,  P.  Q.,  Can., 
Wtti  NbolM  th*lr  raecntly  burned  furniture  factory. 
Tbc  power  plant  wa«  saved,  and  will  be  used  again. 

The  Quaker  Portland  Cement  Co.,  Uii  Lruadway. 
New  York,  will  erect  at  Sandts  Eddy,  I'a..  a  cement 
mill,  to  have  a  dally  capacity  of  l.ooo  bbls.  The  com 
p— J  derirea  eorraraoudcfice  regarding  labor-saving  de. 
vleea  and  improved  machinery. 

The  Liberty  Brewing  Co.,  Springfield,  Mass.,  will 
erect  a  plant  to  have  a  storage  capacity  of  20,000 
bUa.,  aiul  ia  In  the  market  for  an  engine  of  about 

aoo-H.-p. 

TIl«  WmaUncton,  Pa.,  Chemical  Mfg.  &  Supply 
Co.  U  ercetlDC  a  120xlS0-ft.  building,  and  will  re- 
qnlre  a  2&-H.-P.  caa  engine.  The  company  will 
equip   a  teatlDC  laboratory. 
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The  A.  &  F.  Brown  Co.,  EUzabethport,  N.  J., 
founders  and  machinists,  are  extendlug  their  foi  n- 
dry,  which,  when  completed,  will  be  181x85  ft-  a>  [J 
Intend  to  erect  a  200x80-ft.  fireP™"'. ''""n'H?' ..^,^I^» 
to  be  equipped  with  a  20-tou  electric  traveling  crane. 
The  machlue  shop  will  be  erected  In  the  spring. 

J.  J.  Franey.  Shenandoah.  Pa.,  will  erect  a  53xlJ5 
ft.  building  of  about  8  stories,  to  contain  a  io.OOO-bDl 
brewery  with  a  20-ton  ice  plant  and  an  electric  light 
plant  Having  250  arc  and  25,000  incandescent  lights, 
a  silk  knitting  mill  and  other  Industries. 

BUSINESS  NOTES. 

The  York,  Pa.,  Mfg.  Co.  reports  the  following 
among  recent  orders:  Cook  &  Atchley,  Trenton, 
N.  J..  15-lon  ice  plant;  K.  Greene,  Greenville,  N.  C., 
10-ton  ice  plant:  Flat  Top  Ice  &  Cold  Storage  Co.. 
North  Fork.  W.  Va.,  13-ton  ice  plant;  Dover  Brew- 
lug  Co.,  Canal  Dover,  O.,  30-ton  Ice  plant;  Queen 
City  Ice  &  Cold  Storage  Co.,  East  St.  Louis,  III., 
Ice  machinery;  Heckle  &  Kellogg,  Cape  Charles.  Va., 
15-tou  lee  plant;  D.  J.  Crowley,  Georgetowrn,  b.  C., 
26-tou  Ice-iuttking  machine  and  10-ton  freezing  and 
distilling  outfit;  Augusta.  Ga.,  Brewing  Co.,  50-ton 
brine  tank  and  colls;  Beare  Bros.,  Humboldt,  leuii., 
15-ton  freezing  and  distilling  plant;  West  Virginia 
Brewing  Co..  Huntingdon,  W.  Va.,  direct  expansion 
piping  for  addition  and  re-piping  of  old  storage 
room;  Bee  Hive  Hygeia  Ice  Co.,  Brooklyn,  N.  Y.,  25- 
ton  plate  freezing  plant.  ,    „,,     . 

Hales  &  Balllnger,  s.  w.  corner  12th  and  Chest- 
nut Sts.,  Philadelphia,  architects  and  engineers, 
have  awarded  a  contract  to  Edward  Bay,  Philadel- 
phia, for  a  2-story,  oOxlSO-tt.  factory  bullUlug  of 
slow-burning  construction  for  the  Lester,  Pa..  Piano 
Co  They  Tiiive  also  awarded  a  contract  to  Kalghu 
&  Draper,  Camden,  N.  J.,  for  a  4-story,  30xlO(>-ft. 
addition  to  the  plant  of  the  Victory  Talking  Ma- 
chine  Co.,    Camden. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  follow- 
ing among  recent  orders:  Chartler  Brewing  Co..  Car- 
negie, Pa.,  iiu  engine  direct-connected  to  a  i!0-Kw. 
Westlughouse  generator:  Northern  Electric  Mfg.  Co., 
MadisoS,  Wis.,  a  125-H.-P.  engine  direct-connected 
to  a  75-Kw.  Northern  generator;  City  of  Fayette 
vllle,  N.  C  125-H.-P.  engine  for  electric  plant. 

The  district  office  managers  of  the  Westinghouse 
Electric  &  Mfg.  Co.,  representing  all  the  principal 
cities  of  the  United  States,  spent  tne  week  ending  Nov. 
22  in  theli-  usual  annual  visit  to  the  works  and  othces 
of  that  company  at  East  PIttsbing. 

The  New  York  olliee  of  the  llunisljiug  Foundry  & 
Machine  Works  at  203  Broadway,  which  was  formerly 
under  the  management  of  W.  P.  Mackenzie,  will  be 
conducted  by  the  firm  of  Mackenzie  &  Quarrler. 
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PROPOSALS  OPEN. 

Bids                                                                            ^ee  Eng. 
Close.                        WATER  WORKS.  Record. 

Dec.     1.  Bast   Dundee,    III Nov.    8 

Adv.,  Eng.  Record,  Nov.  8. 

Dec.    2.  Supplies,    Philadelphia,    i'a ^''^  h 

Dec.     4.   Well.   Ft.  Morgan,  Ala Nov.  2! 

Dec.    4.  Meridian,   Miss Nov.  22 

Dec.    4.  Boston,    Mass ...Nov.  15 

Adv.,  Eng.  Record,  Nov.  15. 

Dec.     5.   Troy,     N.    Y -No^-  2" 

Dec.  20.  I'umplng  engines,  Louisville.  Ky Oct.  2.> 

Adv..  Eng.  Record,  Oct.  2-">  lo  Nov.  2'.l. 

Dec.  29.  Gillett,  Wis Nov.  1^; 

Jan.    1.  Sacramento,    Cal Nov.  22 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Dec.     1.  Titusville.    Pa Nov.  2!i 

Dec.     1.  Albany,    N.    Y Nov.  2!l 

Dec.     2.   Akron,   O Nov.  L!) 

Dec.     2.   Pipe   sewer,  Oneida.   N.    Y Nov.  2!) 

Dec.     2.   Culvert,    Oneida,    N.    Y Nov.  2!l 

Dec.     2.   Massillon,   O Nov.  22 

Dec.    2.  Des   Moines,   la Nov.  lo 

Dec.    2.  South  Orange,  N.  J .Nov.  15 

Adv..  Eng.  Record,  Nov.  15,  29. 

Dec.     5.   Ilarrlsburg.  Pa Nov.  2!) 

Dec.     5.   Walnut,    HI .Nov.  22 

Dec.     7.  Dixon,    111 Nov.    8 

Dec.  10.  St.    Petersburg.   Fla Nov.  22 

Dec.  12.  Cincinnati,  O Nov.  22 

Dec.  15.  Toledo.    O Nov.  2!> 

Dec.  15.   Montevideo,    Uruguay    Sept.  13 

Dec.  20.   I'umplng  Station,  Washington.  D.  C. .Nov.  15 

Adv..    Eng.   Record.   Nov.  15. 

Dec.  22.  Norristown.    Pa Nov.  29 

Dec:  22.   Wabash.   Ind Nov.  29 

Dec.  27.    (Ft.   McKlnley)    Portland.    Me Nov.  20 

Adv..   Eng.  Record.   Nov.  29. 
Feb.    2.   New  Orleans,  La -Vov.  29 

.\dv..   Eng.  Record.  Nov.  29. 
—  Pasadena,  Cal Nov.  29 

BRIDGES. 

Dec.    2.  Butler,  Mo.    Nov.  29, 

Dec.    2.  Fowler,    Ind Nov.  29 

Dec.     2.   .Mendota.    Mo Nov.  29. 

Dec.    2.  Unlonvllle,    Wis Nov.  22 

Dec.    3.  Walnut  Springs,   Tex Nov.  29 

Dec.    3.  Piers.   Osceola.   Mo Nov.  22 

Dec.    4.  Falrbury,  Neb Nov.  29 

Dec.    4.   Long  Island  City.    N.   Y Nov.  29 

Dec.    9.   Franklin.  Pa Nov.  15 

Dec.  11.  New    York,    N.    Y -. Nov.  29 

Adv.,   Eng.  Record.   Nov.  29. 

Dec.  11.  Remington.   Va Nov.  29 

Dec.  15.  Sault  Ste.    Marie,   Ont Nov.  29 

Dec.  17.  Columbia    City,    Ind .Nov.  29 

Dec.  17.  Chicago,   111 Nov.    1 

Dec.  30.  Georgetown.  Colo ,  Nov.  29. 

Jan.    5.  Cumberland,    Md ,  .  Nov.  29 

Jan.    7.  Webster.    S.    D. . .  . .- ....  Nov.  29 

PAVING   AND  EOADMAKING. 

Dec.    2.  New  York,  N.  Y .Nov.  22 

Dec.    2.  Des   Moines,    !» Nov.  16 

Dec.    8.   Baltimore.    Md.  ,.„ Nov.  22 

Dec.    4.  San   Diego,   Cal...' ,,.  ^,,  .^,.. . . , . .  ..Nov.  29 

Dec.     5.   Buffalo,  1V.    Y /.■ .\  :  .  .  .  Nov.  29 

Dec.    8.   Laporte.   Ind. Nov.  29 

Dec.    8.  Toledo.  O Nov.  15 

Dec.  10.   Brooklyn,    N.    Y Nov.  29 

Dec.  10.  Bloomfleld;  Ind i .Vov.  29 

Dec.  10.  Hartford,    Conn .'..;•'.'.•..'.......  .Nov.  29 

Adv.;  Eng.  Record.  Not.  ad. 
Dec  11.  Green  Bay,  Wis ■'. ; .  ■.  Nov.  22 


Dec.  11.  Guthrie,    Okla.    Ter Nov.    1 

Dec.  13.  Cincinnati,    O Nov.  29 

Dec.  16.  Somerville,    N.    J -Nov.  29 

Dec.  17.   Ft.  Dodge,  la Nov.  29 

Dec.  19.  Gallon,    O Nov.  29 

Dec.  22.  Portsmouth,   Va Oct.  1!> 

Adv.,   Eng.  Record,  Oct.  IS,  25. 

POWER,  GAS  AND  ELECTRICITY. 

Dec.    2.  St.    Paul,    Minn Nov.  22 

Dec.    2.  North    Amherst,    O Nov.  15 

Dec.    4.  Ft.  Monroe,   Va Nov.    8 

Adv.,  Eng.    Record,  Nov.  8. 

Dec.     6.   Philadelphia.    Pa Nov.  29 

Dec.    6.  Hot    Springs.    Ark Nov.  15 

Dec  20.  Philadelphia,  Pa Nov.  22 

Jan.  15.  Rome.    Ga Oct.  11 

Mar.    4.  Franchise,    Manila,    P.    1 Nov.  15 

GOVERNMENT  WORK. 

Dec.     2.  San    Francisco,    Cal Nov.  lo 

Dec.    2.  Dredging,  Boston,  Mass Nov.    1 

Adv.,  Eng.  Record,  Nov.    1,  8,  29. 

Dec.    3.   Kiowa  Agency,   Okla.  Ter Nov.  15 

Dec.    3.    (Rappahannock  River.  Va.)  Wash. .D.C.Nov.    8 

Adv..  l':ug.   Record,  Nov.  8  to  29. 
Dec.    3.  Emporia,  Kan Nov.    1 

Adv..  Eng.   Record,  Nov.  1,  8. 

Dec.    4.  Well.  Ft.  Morgan,  Ala Nov.  29 

Dec.    4.  Ft.    Monroe,    Va .Nov.    8 

Adv.,  Eng.  Record,  Nov.  8,  22. 

Dec.    6.  Dredging,    Philadelphia,    Pa Nov.  15 

Dec.    6.  Ft.  Rosecrans,  Cal Nov.  15. 

Dec.    6.    (Breton    Bay,    Md.)  Washington.  1).  C.Nov.    8 

Adv.,  Eng.   Record,  Nov.  8  to  29. 

Dec.    6.  Smithery,   Boston,   Mass Nov.    8 

Dec.    6.  Dredging.  Galveston,  Tex Oct.  11 

Adv..  Eng.  Record.  Oct.  11  to  Nov.  29. 
Dec.    8.  Newport,    R.    i Nov.    8 

Adv..  i;ng.   Record,  Nov.  8  to  29. 
Dec.    8.  New  York,  N.  Y Nov.    8 

Adv..  Eng.   Record,  Nov.  8  to  29. 

Dec.     9.   Ft.   -Meade,  S.  D Nov.  29 

Dec.    9.  Annapolis.    .Md Nov.  29 

Dec.    9.  Norfolk.    Va Nov.  29 

Dec.  10.  Jetty  work,  Galveston,  Tex Oct.  11 

.Vdv..  Eng.  Ueiord,  Oct.  11  to  Nov.  1."..  29. 

Dee.  11.  Chllocco.    Okla.    Ter Nov.  22 

Dec.  12.   Los    .\ngeles,    Cal Nov.  29 

Dec.  12.  Detroit.    Mich Nov.  15 

Adv..  Eng.  Record,  Nov.  10  to  29. 
Dec.  12.  Wheeling,   W.  Va Nov.  15 

.\dv.,  Eng.  Record,  Nov.  l.">  to  29. 

Dec.  13.  Dover.    Tenn Nov.  22 

Dec.  15.   Wilmington.    Del Nov.  22 

Dec.  15.  Cement,  Duluth.  Minn Nov.  15 

.Vdv..   Eng.  Record,  Nov.  l,"i  to  29. 

Dec.  16.   Ft.  Hancock,  N.   J Nov.  29 

Dec' 16.   San    Francisco,    Cal Nov.  29 

Dec.  10.   Ft.    Columbus,    N.    Y Nov.  29 

Dec.  16.  Snagboat  and  barge,  Montgomery,  Ala. Nov.  16 

Adv..  Eng.  Record,  Nov.  l.>  to  29. 
Dec.  16.  Towboat,  dredge,  etc.,  Montgomery,Ala.Nov.  15 

Adv..  i;ng.  Record,  Nov.  15  to  29. 
Dec.  17.   Baltimore.    Md Nov.  22 

.\dv..  Eng.   Record.  Nov.  22.  29. 

Dec.  17.   Mobile,    Ala Nov.  22 

Dec.  18.   Olvmpia   Harbor.  Seattle,   Wash .Nov.  29 

Dec.  IS.   Lake   Wash.  Canal.    Seattle.   Wash Nov.  29 

Dec.  18.   Milwaukee.    Wis. .Nov.  22 

Adv..  Eng.  Record.  Nov.  22,  29. 
Dec.  19.   Steam    tenders,    Nashville,    Tenn Nov.  22 

Adv..  Eng.   Record.  Nov.  22,  29. 

Dec.  23.   Sheridan,    Wyo Nov.  29 

Dec  20.  Charleston.    S.    C Nov.  16 

Dec.  22.   Savannah,  Ga Nov.  22 

Adv..  Eng.  Record.  Nov.  22,  29. 
Dec.  23.   Garbage  crematory.  Ft.  Getty.  S.  C.  ..Nov.  29 

Adv.,   Eng.   Record.   Nov.  29. 

Dec.  23.    (Ft.    Rodman)    Newport,   R.   1 Nov.  29 

Dec.  23.   Mobile.   Ala Nov.  29 

Adv..   Eng.  Record.  Nov.  29. 

Dec.  26.  Dredging.   Savannah.  Ga ov.  29 

.\dv:.   Eng.  Record.  Nov.  29. 

Dec  27.   Portsmouth.    N.    H Nov.  29 

Dec  27.  Sewers    (Ft.  .McKinley).  Portland,  Me. Nov.  29 
Jan.  15.  Machinery  for  dredge,  Wash'ngton,D.C.Nov.  29 

Adv..   Eng.  Record.  Nov.  29. 
Wharf,    Tualip.    Wash Nov.  2!) 

BUILDINGS. 

Dec.    1.  Library.    Kingston.    N.    Y Nov.  29 

Dec.    2.   Hospital.  Binghamton.  N.  Y Nov.  22 

Dec     2.  Htg.  Pub.  BIdg..  Bellalre,  O Nov.  15  • 

Dec    2.  Capitol  work.  St.  Paul,  Minn Aug.  16 

Dec     3.  Pub.  Comtt.  Stations.  Brooklyn.  N.  Y.Nov.  22 

Dec.    3.  Hospital.  New  York,  N.  Y Nov.  22 

Dec.    3.  Court  house,  St.  Franclsvllle,  La Nov.  15 

Dec.    4.    (See  Pub.  Bldgs.)  New  York,  N.  Y Nov.  29 

Dec     4.   Pub.   BIdg..  St.   LpuLs.  .Mo Nov.  29 

Dec.     4.   School.  Milwaukee.  Wis Nov.  29 

Dec     5.   School.    Chicago.    Ill Nov.  29 

Dec.     6.   Hospital,    i'hiladelphia,    Pa Nov.  20 

Dec.    6.  Llbrarv,  Henderson,  Ky Nov.  29 

Dec    8.  Municipal  bidg.  plans,  Wash'gfn,  D.  C.Ang.  SO 

Dec.     9.  Church.   Birmingham,   Ala Nov. .15 

Dec  10.   Hospital.  .Mlddletown.  N.   Y Nov.  29 

Adv.,   Eug.  Record.   Nov.  29. 
Dec.  10.   Hospital.   Kings  Park.  N.   Y Nov.  29 

Adv.,   Eng.  Record.  Nov.  29. 

Dec   10.   Bus.  BIdg..  New  Kensington,  Pa Nov.  22 

Dec.  15.   School,    Cincinnati,   O Nov.  15 

Dec  15.  Htg.  Capitol.  Columbia,  S.  C Oct.    4 

Dec.  10.  Llbrarv,    Fond  du    Lac,   Wis Nov.  29 

Dec.  19.  Almshouse,   Scranton..   Pa Nov.  2'. 

Adv.,  Eng.  Record,  Nov.  22. 

Dec.  20.  Llbrarv,   Milwaukee   Wis Noy.  29 

Dec.  20.  Y.  M.  C.  A.   Hall,  Akron.  O Nov.  29 

Dec  20.  School.  Baton  Rouge,  La .Nov.  29 

Dec.  20.  Armory  Plans.  Brooklyn,  N.  Y Nov.    8 

Dec.  24.  School.  Albany.  N.  Y Nov.  29 

Dec  27.  Library.    Port    Huron     Mich Nov.  29 

Dec  30.  Mason  temple  plans.  Washington.  D.C.Oct.  11 

Jan.  15.  Library  plans.  Binghamton.  N.  Y Nov.  15 

.Ian.  31.   Church.    Scotchbridge,    O Nov.  29 

MISCELLANEOUS. 
Dec.     1.   Street  cleaning,  etc.,  Philadelphia,  Pa.. Nov.  29 
Dec.    6.  Removal  of  snow.  New  Y"ork,  N.  \. .  .   Nov.  29 

Dec.     9.   Wharf.   Burk's  Falls,    Ont .Vov.  29 

Dec.    9.  Concrete    Walls,    Columbus.    O.  .  : .  . .  .Nov.  22 

Dec.  10.  Dredging.  Brooklyn.    N.  Y Nov.  29 

Dec  15.   Railroad  Work,  Sault  Ste.  Marie.  Ont. Nov.  29 
Dec.  15.   Bxcav.  &  Const.  R.  R..  San  Franlcsco.N6v.  15 

Dec.  19.  Garb.   Disp..   Kansas  City,  Mo Nov.  22 

Jan.    2.  El.   R.   R.   Franchise,   Vallejo.  Cal . .  . . Nov.  22 

Ja-n.  14:  Dredging.   Chicago.   III. ..-.. .NoT.22 

Mar.   4.  St.  Ry.  franchise,  Manila.  P.  I.. . . . .  .Noy.18 
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Some  Features  of  the  Discharge  of  Large  Pipes. 


Although  some  excellent  work  has  been  done 
in  the  measurement  of  the  discharge  of  pipe 
lines  of  large  diameter  during  the  past  eight 
or  ten  years  to  say  nothing  of  the  work  done 
prior  to  that  time,  there  remains  still  to  be  as- 
certained considerable  information  not  only  of 
interest  to  engineers  but  bearing  directly  upon 
the  volume  of  discharge  for  a  given  diameter 
and  hydraulic  gradient.  It  was  but  a  compara- 
tively short  time  ago  that  the  effect  of  the  rivet 
heads  of  a  riveted  steel  pipe  on  its  discharge 
was  brought  to  the  attention  of  civil  engineers 
in  a  very  forcible  manner.  It  has  been  estab- 
lished beyond  question  that  the  presence  of  the 
rivet  heads  and  of  the  unavoidable  joints  in 
such  a  pipe  has  far  too  great  a  resisting  effect 
upon  the  flow  of  the  .water  to  be  neglected;  at 
the  same  time  much  yet  remains  to  be  deter- 
mined by  actual  test  before  tne  elements  of  the 
problem  as  a  general  one  can  be  considered  es- 
tablished in  a  complete  and  quantitative  way. 
Indeed  it  is  an  open  question  whether  such  re- 
sistances as  those  alluded  to  in  a  riveted  steel 
pipe  result  from  actually  obstructive  effects  to 
the  velocity  parallel  to  the  axis  of  the  pipe, 
or  whether  the  result  is  due  to  the  deflection 
of  the  molecules  of  the  water  in  a  direction 
more  or  less  nearly  at  right  angles  to  that  axis, 
thus  producing  eddies  and  checking  the  pro- 
gressive general  motion  of  flow.  In  reality 
that  question  may  arise  in  connection  with  a 
considerable  class  of  similar  resistances,  and 
there  is  practically  little  or  no  deflnite  informa- 
tion available  on  which  to  base  a  reply. 

The  principles  on  which  the  standard  treat- 
ment of  sudden  contraction  or  enlargement  of 
the  flow  of  a  limited  or  enclosed  stream  of  water 
in  based  are  of  course  familiar  to  every  student 
in  hydraulics,  but  the  conditions  of  the  actual 
problem  as  it  occurs  in  large  pipes  are  so  dif- 
ferent from  those  assumed  in  the  text  book 
analysis  that  a  vast  amount  of  investigation  of 
the  circumstances  under  which  water  moves 
through  a  pipe  is  imperatively  needed  before 
anything  like  an  exact  knowledge  of  this  class 
of  resistances  can  be  acquired. 

It  is  perfectly  well  known  by  every  civil  en- 
gineer who  has  had  any  sensible  amount  of 
hydraulic  experience  that  the  progressive  mo- 
tion of  water  in  any  closed  pipe  or  open  chan- 
nel is  but  one  element  of  probably  the  most 
complicated  mass  of  motions  found  in  nature. 
Although  the  flow  of  water  in  such  channels 
and  in  accordance  with  "the  principle  of  con- 


tinuity" is  assumed  to  be  a  case  of  parallel  mo- 
tions not  even  the  roughest  approximation  to  that 
condition  of  things  is  ever  found  within  the 
limits  of  velocity  in  which  water  moves  In  con- 
nection with  any  engineering  work.  It  is  a 
little  singular  therefore  that  in  all  the  current 
meter  observations  which  have  been  made  in 
large  pipes  and  open  conduits  this  feature  of 
the  flow  has  not  received  more  experimental 
attention,  especially  as  it  cannot  fail  to  affect 
materially  the  discharge.  It  would  be  interest- 
ing if  not  of  immediate  practical  importance  to 
ascertain  the  disturbing  effect  of  this  character 
of  rivet  heads  and  plate  joints  in  a  closed  steel 
pipe  as  compared  with  similar  eddying  mo- 
tions or  velocities  in  open  channels  with  com- 
paratively smooth  sides  and  bottom  like  those 
of  large  conduits.  It  is  altogether  probable,  if 
not  certain,  that  the  flow  would  be  far  less  dis- 
turbed in  the  latter  class  of  channels  than  in 
the  former,  but  the  hydraulics  of  discharge 
would  gain  materially  in  its  quantitative  features 
with  the  attainment  of  exact  information  in  this 
direction. 

An  excellent  paper  on  "The  Plow  of  Water  in 
Wood  Pipes"  in  the  August,  number  of  the  Pro- 
ceedings of  the  American  Society  of  Civil  En- 
gineers by  Mr.  Theron  A.  Noble,  M.  Am.  Soc. 
C.  E.,  not  only  suggests  in  its  reading  the  in- 
quiries which  have  been  outlined  above,  by  the 
current  meter  observations  which  he  made  in 
his  54-inch  stave  pipe,  but  also  other  features  of 
discharge  which  are  likely  to  occur  in  a  pipe 
line  of  larger  diameter  subject  to  distortion. 
As  usual  the  meter  was  used  to  determine  only 
those  components  of  velocity  parallel  to  the 
axis  of  the  pipe.  The  interior  of  a  well  made 
stave  pipe  is  so  smooth  that  the  exciting  causes 
of  eddying  cross-currents  are  probably  reduced 
nearly  to  a  minimum,  yet  they  exist  to  some 
extent.  It  would  add  much  to  the  technical 
value  of  such  careful  and  extended  investiga- 
tion in  the  actual  discharges  of  large  conduits 
to  make  the  velocity  observations  complete  and 
it  would  add  little  either  to  the  cost  or  the 
time  required  to  attain  that  end.  The  consid- 
erable variations  in  the  coefl^cients  of  Chezy's 
and  other  formulas  observed  at  different  times 
for  the  same  class  of  pipe,  and  in  the  same  con- 
dition, and  for  essentially  the  same  velocities 
might  receive  much  illumination  if  these  ex- 
perimental observations  were  completed  in  the 
manner   indicated. 

Mr.  Noble,  in  the  paper  already  cited,  gives 
among  other  things  the  results  of  a  large. num- 
ber of  measurements  of  the  interior  diameters 
of  the  54  and  44-inch  pipes  with  which  he  ex- 
perimented and  they  indicate  marked  distor- 
tion of  shape,  so  much  so  in  fact  that  the  aver- 
age cross-section  employed  by  him  was  elliptic 
in  outline  rather  than  circular.  The  influence 
of  this  distortion,  which,  of  course,  was  widely 
varying  in  different  points  of  the  line,  was 
probably  not  much,  and  yet  it  is  scarcely  safe 
to  ignore  an  effect  of  that  kind  without  the  pos- 
session of  positive  data  justifying  such  a  course. 
It  is  practically  certain  that  the  failure  to 
recognize  distortion  in  shape  like  that  occurring 
in  the  curves  of  a  line  of  fire  hose,  has  led 
to  serious  errors  in  conclusion  In  at  least  one 
or  two  prominent  Instances.  There  can  be  little 
doubt  of  the  fact  that  the  adjustment  of  the 
conditions  of  flow  in  such  flexible  pipes  have 
eliminated  in  some  cases  the  resistance  charac- 
teristic  of  sharp   curves. 

The  plotted  results  of  Mr.  Noble's  tests  re- 
veal one  important  and  interesting  relation  in 
which  it  is  shown  that  according  to  his  experi- 
ments the  velocity  head  throughout  a  consider- 
able range  of  velocities  was  found  directly  pro- 
portionable to  the  friction  head  in  the  pipes. 
There  is  nothing  new  in  this  relation  and  yet 
it  Is  an  interestltig  as  well  as  Important  con- 


firmation of  some  of  the  fundamental  concepts 
In  practical  hydraulics.  There  may,  however, 
be  some  doubt  as  to  the  advisability  of  the 
general  formula  largely  empirical  which  he  pro- 
poses for  the  velocity  of  flow  in  circular  pipes. 
The  whole  fleld  of  empirical  formulas  for  such 
purposes  has  been  pretty  well  worked  over  and 
if  a  new  one  is  to  be  discovered  It  must  cer- 
tainly be  based  on  a  much  wider  range  of  ex- 
perimental determinations  than  those  connected 
with  the  Seattle  stave  pipe  line. 


The  Boiler  Shops  of  the  Babcock  &  Wilcox 
Company. 


For  many  years  a  certain  part  of  the  Bayonne 
shore  of  the  Kill  von  Kull,  as  the  busy  channel 
that  separates  northern  Staten  Island  from 
New  Jersey  Is  called,  has  been  occupied  by  a 
number  of  handsome  residences  with  lawns 
and  shade  trees  separating  them  from  the 
river  bank.  To  the  east  of  this  property  the 
water  front  has  been  built  up  by  manufactur- 
ing enterprises  of  one  kind  or  another  attracted 
by  the  excellent  shipping  facilities  that  the  lo- 
cation offers.  About  three  years  ago  the  Bab- 
cock &  Wilcox  Company  had  for  some  25  years 
been  manufacturing  water-tube  boilers  at  their 
shops  at  Elizabethport,  N.  J.  Finding  the  con- 
ditions there  made  Impossible  the  enlargement 
that  their  increasing  business  demanded,  in- 
vestigation discovered  the  advantages  of  the 
property  on  the  shore  of  the  Kill  von  Kull  at 
Bayonne,  and  there  a  tract  of  partly  unim- 
proved land  was  purchased.  The  property  has 
a  water  front  of  some  900  feet,  extends  back- 
ward about  2,000  feet  from  the  water  and  in- 
cludes several  residential  sites.  Quite  a  little 
filling  and  grading  was  done,  after  which  the 
construction  of  immense  boiler  shops  was  be- 
gun upon  the  middle  of  the  property,  the  resi- 
dences, lawns  and  shade  trees  being  undis- 
turbed save  for  the  additions  and  alterations 
to  the  largest  residence  necessary  to  convert 
it  into  an  administration  building  for  the  oper- 
ating staff  and  drawing  rooms  for  the  engineer- 
ing department. 

A  map  of  the  property  purchased  by  the  com- 
pany is  shown  in  one  of  the  illustrations. 
Along  the  water  front  a  bulkhead  for  shipment 
by  lighter  has  been  constructed,  giving  a  depth 
at  mean  low  water  of  18  feet.  A  dock  has  also 
been  built  for  vessels  of  deeper  draft.  A  branch 
of  the  Central  Railroad  of  New  Jersey  enters 
the  north  end  of  the  property,  and  a  system  of 
tracks  for  shipping  runs  into  the  various  build- 
ings and  passes  the  various  places  in  the  yard 
where  the  raw  material  and  finished  products 
are  stored.  These  are  indicated  on  the  map. 
Heavy  raw  materials  are  unloaded  and  finished 
products  loaded  on  cars  by  two  locomotive 
cranes.  Small  Baldwin  switch  engines  are  pro- 
vided to  move  cars  about,  although  the  loco- 
motive cranes  may  also  be  used  for  this  pur- 
pose. The  sizes  of  the  buildings  are  given  on 
the  plan.  All  are  of  brick  and  steel  construc- 
tion with  curtain  walls  and  steel  roof  trusses 
supported  by  steel  columns.  Monitors  and  sky- 
lights give  ample  light  and  ventilation.  War- 
ren-Ehret  slag  and  asphalt  roofing  is  used.  The 
machine  and  drum  shops  are  divided  into  three 
bays  by  interior  rows  of  columns.  The  middl:> 
bay  in  the  machine  shop  is  fitted  with  a  50,010- 
pound  electric  traveling  crane  built  by  th"^ 
Niles  Tool  Works  Company  and  a  10,000-pound 
Shaw  crane  built  by  Manning,  Maxwell  & 
Moore.  There  is  a  ICOOO-pound  Niles  crme  in  the 
middle  bay  of  the  drum  shop  and  also  a  Shaw 
crane  of  the  same  capacity.  In  the  side  bays 
the  heavy  parts  are  handled  by  jib  cranes  a'- 
tached  to  the  building  columns  or  to  the  ma- 
chines they  serve.    Most  of  these  consist  of  a 
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hoiiiontiil  beam  on  which  is  a  horizontally 
moving  trolley,  the  vertical  leg  of  the  crane 
being  the  extension  of  an  hydraulically  operated 
piston  for  raising  and  lowering  it.  These 
cranee  are  arranged  to  swing  about  the  vertical 
leg  as  an  axis. 

In  the  construction  of  the  Babcock  &  Wilcox 
stationary  boilers,  which  are  of  the  sectional 
water-tube  type,  the  work,  for  the  purpose  of 
this  description,  may  be  divided  into  three  sep- 
arate operations.  One  of  these  is  the  construc- 
tion of  the  drums  and  cross  boxes,  the  latter 
being  forgings  riveted  to  the  drums  to  which 
the  vertical  pipes  from  the  tube  sections  are 
connected.  The  second  operation  is  the  con- 
struction of  the  tube  sections  comprising  the 
forging  and  machining  of  the  headers,  hand 
hole  covers,  etc.,  the  assembling  and  testing  of 
the  sections,  each  of  which  consists  of  a  pair 
of  headers  connected  by  a  number  of  4-inch 
tubes.  The  third  is  in  the  construction  of  wall 
fittings,  fronts,  grates,  etc.  The  stationary 
boilers  are  not  assembled  complete  until  they 
arrive  at  their  destination,  although  the  marine 
boilers  are  assembled  completely  and  tested 
before  shipment.  The  headers  are  of  cast  iron 
or  of  wrought  steel;  the  percentage  of  boilers 
with  wrought-steel  headers  is  rapidly  increas- 
ing, and  those  with  cast-iron  headers,  dimin- 
ishing. The  plan  of  the  buildings  shows  the 
location  at  which  the  raw  materials  are  stored. 

Forge  Shop. — The  work  done  in  this  shop 
may  be  divided  into  three  classes:  First,  the 
forgings  which  are  required  in  the  construction 
of  the  steam  drums,  such  as  cross  boxes,  drum 
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doors,  frames,  etc.,  used  on  marine  boilers. 
The  forged-steel  buckstave  has  been  developed 
by  this  company  to  overcome  the  objections 
which  always  occur  in  the  casting  and  trans- 
portation of  the  long  cast-iron  buckstaves  which 
are  ordinarily  used.  Arrangements  are  made 
for  utilizing  the  waste  heat  of  the  two  furnaces 
in  which  the  header  and  cross  box  plates  are 
heated  for  heating  the  small  plates  required 
for  hand-hole  fittings. 

The  only  tools  in  this  shop  are  the  shears 
for  trimming  the  rough  edges  of  the  cross 
boxes  and  the  grinding  machines  for  finishing 
these  edges.  After  these  two  operations  are 
finished,  the  cross  boxes,  drum  heads,  nozzles, 
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the  operations  connected  with  the  riveting  to 
them  of  the  parts  mentioned. 

The  operations  in  connection  with  the  manu- 
facture of  the  headers  consist  in  scarfing,  fold- 
ing, welding,  corrugating,  flanging  of  the  hand 
holes  and  welding  in  of  the  ends.  For  all  of 
these  operations  special  machinery  has  been 
developed.  After  these  operations  are  com- 
pleted in  the  forge  shop  the  headers  pass  into 
the  machine  shop  for  the  finishing,  which  will 
be  described. 

Machine  Shop. — The  northern  end  of  the  ma- 
chine shop  is  devoted  to  the  fitting  and  assem- 
bling of  the  boiler  fronts,  supports,  etc.  The 
beams,  channels  and  plates  required  enter  the 
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heads,  nozzles,  etc.  Second,  the  forgings  that 
are  required  for  the  sections,  headers,  hand- 
hole  fittings,  etc.  Third,  the  miscellaneous 
forgings  required  for  non-pressure  parts  for 
special  work  like  doors,  buckstaves,  and  work  of 
that  character.  The  extreme  north  end  of  this 
shop  is  occupied  by  the  blacksmiths'  fires,  and 
adjacent  to  these  are  the  furnace  and  presses 
required  for  making  the  drum  heads,  cross 
boxes  and  nozzles.  The  south  end  of  the  build- 
ing Is  occupied  by  two  welding  furnaces  with 
the  necessary  presses  required  for  shaping  and 
corrugating  the  headers.  In  addition  to  the 
aforementioned  machinery,  the  forge  shop  also 
contains  presses  for  the  manufacture  of  the 
rorged-steel  buckstaves    and    the    forged   flre- 


etc,  are  all  taken  into  the  small  machine  shop 
between  the  forge  shop  and  the  drum  shop. 
This  contains  a  number  of  lathes,  radial  multi- 
ple drills,  planers,  boring  mills,  etc.,  for  facing 
and  drilling  drum  heads,  nozzles,  man-hole 
plates,  etc.  The  circumferential  fiange  of  the 
drum  head  and  the  inwardly  projecting  man- 
hole flange  are  dressed  off  in  a  boring  mill, 
both  operations  being  performed  at  the  same 
time.  A  multiple  machine  for  boring  the  sev- 
eral tube  holes  in  the  cross  box  where  the 
tubes  enter  it  is  shown  In  one  of  the  photo- 
graphs. The  completed  nozzles,  drum  heads 
and  cross  boxes  enter  the  drum  shop  at  the 
north  end  at  a  point  where  the  drums  have 
been  rolled,  assembled  and  riveted  ready  for 


eastern  bay  where  they  are  assembled.  The 
materials  are  handled  in  the  eastern  bay  by 
hydraulically  operated  jib  cranes  attached  to 
the  columns  of  the  building  or  to  the  machines 
in  which  the  various  operations  are  performed. 
In  the  middle  bay,  the  fronts,  supports,  etc., 
are  handled  by  the  traveling  cranes  by  which 
they  are  loaded  on  cars  for  shipment  when  fin- 
ished. In  the  north  end  of  the  west  bay  the 
machine  work  and  the  assembling  of  the  me- 
chanical stokers  is  accomplished,  and  also  the 
machine  work  upon  furnace  doors,  etc.  About 
two-thirds  of  the  west  bay  is  devoted  to  the 
machine  work  upon  the  headers.  The  cast-iron 
headers  have  the  tube  holes  bored  out  and  the 
hand-hole  openings  bored  and  ground. 
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The  wrought-steel  headers  are  of  two  types, 
those  in  which  the  cap  covering  the  hand-hole 
is  outside  and  those  in  which  it  is  placed  in- 
side the  header.  The  tube  holes  and  hand-hole 
openings  in  both  types  are  made  in  multiple 
cutters.  On  some  of  the  headers,  those  with 
the  hand-hole  plates  on  the  outside,  the  open- 
ing is  flanged  outward,  dressed  and  then 
ground  so  that  the  metal  joint  will  be  tight 
without  a  gaslvet.  With  vertical  headers  hav- 
ing inside  hand-hole  plates,  each  hand-hole 
opening  has  to  be  elongated  in  a  vertical  direc- 


upon  a  slightly  inclined  table  and  a  workman 
at  each  end  of  a  section  expands  the  tubes  into 
the  headers  by  means  of  an  expander  driven 
by  a  flexible  shaft  operated  from  a  carriage 
that  moves  on  a  bed  lying  parallel  to  the  head- 
ers. The  hand-hole  plates  are  then  put  in  place 
and  hydraulic  test  pressure  is  applied  to  the 
section.  If  inspection  shows  it  to  be  tight,  it 
is  lifted  by  a  jib  crane  to  a  ear,  where  it  is 
painted  and  then  conveyed  to  the  storage  for 
sections. 
In  the  central  part  of  the  main  bay  of  the 


View  of  Babcock  &  Wilcox  Shops. 


erecting  department  is  In  the  middle  bay,  and 
when  they  are  completed  they  are  lifted  by  a 
traveling  crane  and  placed  on  cars  for  ship- 
ment. The  enclosed  stock-shed  east  of  the 
machine  shop  contains  brass  tubing,  water 
gauges,  gauge  cocks,  blow-off  and  feed  valves 
and  other  details  that  are  supplied  with  a 
boiler.  They  are  packed  here  and  shipped  on 
cars  from  covered  loading  platforms  on  each 
side  of  the  storehouse. 

Drum  Shop. — Material  enters  the  southeast 
corner  of  the  drum  shop  on  small  flat  cars.  It 
Is  first  marked  so  as  to  show  the  rivet  spacing 
and  the  lines  to  which  it  is  to  be  trimmed.  It 
is  then  lifted  by  hydraullcally  operated  jib 
cranes  to  the  punches.  These  are  of  HiTUs  and 
Jones  make,  and  are  provided  with  a  table  with 
I'olls  on  which  the  plate  rests,  and  a  sliding  car- 
riage to  which  the  plate  Is  clamped  serves  to 
advance  the  plate  in  the  punch.  A  rack  and 
pawl  device  insures  the  rivet  spacing  being  of 
the  proper  pitch.  The  plate  then  passes  to  the 
shears  where  the  edges  of  the  plate  are 
trimmed.  They  are  then  beveled  on  the  edges 
in  a  machine  where  a  horizontally  moving  tool 
cuts  the  edges,  the  plate  being  held  in  position 
by  hydraullcally  operated  pistons.  The  plates 
are  then  rolled  into  cylindrical  shape.  The 
frame  supporting  the  bearing  for  one  end  of 
the  upper  of  the  three  rolls  is  moved  out  of 
its  position  hydraullcally  so  that  the  rolled 
sheet  can  be  drawn  out  of  the  rolls  endwise. 

By  this  time  the  plates  have  reached  the 
north  end  of  the  shop  and  there  gap  riveters 
are  used  to  rivet  the  longitudinal  seams  in  the 
drum  sections  and  also  to  punch  out  the  holes 


tion  to  make  an  elliptical  opening  so  that  the 
tube  may  be  drawn  through  it.  This  is  done 
by  drawing  through  it  by  means  of  hydraulic 
pressure  a  die  of  elliptical  cross-section.  The 
inner  edge  of  the  opening  has  to  be  dressed 
and  ground,  as  does  the  bearing  edge  of  the 
plate,  which  is  of  wrought  steel  pressed  into 
shape  by  an  hydraulic  press.  After  the  machine 
work  on  the  headers  and  hand-holes  is  com- 
pleted, the  sections  are  formed  by  placing  the 
tubes  in  the  headers,  then    a    section  is  laid 


VIEW  OF  EAST  BAY  OF  DRUM  SHOP. 

machine  shop,  which  is  served  by  the  traveling 
cranes,  are  a  number  of  heavy  tools  largely 
used  in  constructing  machinery  for  the  works. 
South  of  this  is  the  section  devoted  to  the  ma- 
chine work  and  the  assembling  of  the  super- 
heaters, which  consist  of  U-shaped  seamless 
tubes  connected  at  each  end  to  headers 
through  which  the  steam  enters  and  leaves. 
The  south  end  of  the  east  and  middle  bays  is 
devoted  to  the  machine  work  upon  the  marine 
boilers  and  to  erecting  and  testing  them.    The 


in  the  sections  for  the  cross  boxes,  steam  out- 
lets, nozzles,  etc.  In  some  cases  the  cross  box 
is  riveted  to  an  end  section  of  the  drum.  While 
the  riveting  Is  being  done  the  drum  sections 
are  suspended  from  a  trolley  moving  on  a 
horizontal  I-beam  that  is  itself  suspended  at 
both  ends  by  wire  ropes  carried  up  and  over 
pulleys  and  attached  to  the  piston  of  a  cylin- 
der in  which  hydraulic  pressure  serves  to  raise 
or  lower  the  drum  section.  Horizontal  motion 
of  the  drum  is  secured  by  means  of  the  trolley 
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referT«d  to.  The  rlTeting  of  the  circumferen- 
tial seams  between  the  middle  and  the  end 
sheets  is  accomplished  In  the  riveting  tower 
which  occupies  the  north  end  of  the  drum  shop. 
At  the  north  end  of  the  center  aisle,  forming 
part  of  the  riveting  tower  mentioned,  there  are 
four  riveters.  Two  of  them  are  of  about  7  feet 
gap  and  can  be  used  for  the  circumferential 
seams  or  for  riveting  on  the  cross  boxes  if  they 
are  not  put  on  before  the  sections  are  assem- 
bled. Each  of  the  other  riveters  is  of  special 
design;  they  have  a  gap  of  24  feet  and  a  stake 
over  which  a  36-Inch  drum  can  be  placed  all 
the  way  down.  The  spring  which  would  ordi- 
narily come  on  this  stake  is  obviated  by  pitch- 
ing the  rivet  holes  diametrically  opposite  and 
driving  the  two  opposite  rivets  at  the  same 
time.  The  drum  Is  held  In  a  vertical  position, 
and  extending  upward  on  the  Inside  is  a  mast 
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it  can  be  moved  on  this  In  a  vertical  direction 
by  means  of  hydraulic  power,  so  that  the  lower 
jaw  of  the  riveter  after  It  is  Introduced  In  the 
man  hole  opening  can  be  seated  on  the  lower 
head  of  the  rivet  while  the  upper  end  is  being 
headed  up.  As  both  ends  of  the  drum  are  riv- 
eted at  the  same  time,  the  work  is  done  quite 
rapidly. 

When  the  riveting  is  completed  the  drums 
are  deposited  In  the  center  aisle  of  the  drum 
shop  and  are  then  picked  up  by  traveling  cranes 
and  conveyed  to  the  middle  of  the  shop,  where 
they  are  caulked  by  pneumatic  tools.  Before 
they  leave  this  department,  they  are  tested  at 
50  per  cent,  above  the  working  pressure  and 
leaks  stopped.  They  are  then  painted  and  lift- 
ed on  cars  and  taken  to  the  drum  storage  in 
the  yard  or  shipped  immediately  if  necessary. 
The  west  aisle  of  the  drum  shop  is  of  conipar- 
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venlently  driven  from  the  belting  and  shafting 
system.  The  power  house  is  divided  into  an 
engine  and  boiler  room  and  the  plan  and  sec- 
tions of  each  are  illustrated.  The  boiler  room 
contains  two  300-horse-power  Babcock  &  Wil- 
cox wrought-steel  boilers  suitable  for  200 
pounds  steam  pressure.  Each  is  equipped  with 
a  Babcock  &  Wilcox  superheater,  and  a  Green 
economizer  Is  placed  In  the  smoke  flue,  which 
discharges  the  gases  into  a  chimney  6  feet  in 
diameter  and  153  feet  high.  The  latter  is  of 
the  radial  brick  type,  and  was  constructed  by 
the  Alphons  Custodis  Chimney  Construction 
Company.  The  boilers  are  also  equipped  with 
two  Sturtevant  fans  driven  by  a  steam  engine 
and  discharging  air  in  the  ash  pits  of  the  fur- 
naces. The  fans  can  be  used  to  augment  the 
draft  of  the  chimney  should  It  become  neces- 
sary, and   they  also  enable   boiler  tests  to  be 
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used  to  exert  pressure  against  the  inner  beads 
of  the  rivets. 

The  drums  are  supported  by  a  boom  derrick, 
so  that  by  raising  or  lowering  the  boom,  which 
is  done  by  hydraulic  power,  the  drum  is  moved 
away  from  or  toward  the  mast  of  the  derrick. 
The  mast  of  the  derrick  with  its  attached  boom 
<-an  also  be  raised  or  lowered  by  an  hydraullcally 
operated  piston  so  that  any  desired  movement 
of  drum  can  be  accomplished  easily  and  witli 
precision. 

The  drum  heads  are  dished  and  as  there  is 
a  manhole  In  each  head.  It  Is  possible  to  rivet 
both  heads  to  the  shell  at  once.  The  shell  is 
laid  horizontally  on  two  pairs  of  rollers  so  that 
It  may  be  revolved  about  Its  axis.  At  each  end 
Is  a  riveter  resting  upon  a  carriage  that  can 
be  moved  In  a  longitudinal  and  also  In  a  trans^ 
verse  direction  with  respect  to  the  drum.  The 
rtTeter  is  mounted  upon  a  vertical  support,  and 


atlvely  recent  construction  made  necessary  by 
the  demands  of  the  busint^s.  Generally  speak- 
ing. It  will  be  similar  to  the  east  side  and  the 
raw  materials  will  enter  at  the  south  end  and 
pass  northward  toward  the  riveting  tower.  This 
part  also  contains  a  number  of  multiple  drills 
used  to  drill  rivet  holes  out  of  the  solid  plate 
without  punching. 

Power  Plant. — Power  for  the  shops  is  gen- 
erated In  a  central  power  station  located  as 
shown  on  the  plan.  It  contains  the  main  en- 
gine, which  transmits  power  to  the  drum  shop, 
to  the  machine  shop  in  the  forge  department, 
and  to  the  forge  shop,  by  means  of  a  system 
of  belts  connected  to  a  jack  shaft  belted  from 
the  engine.  Belts  from  this  same  shaft  •  lead 
to  electric  generators  that  supply  current  to 
motors  driving  the  machine  shop,  carpenter 
shop,  electric  traveling  cranes  and  other  small 
machines  about  the  plant  that  could  not  be  con- 


made  at  extraordinarily  high  rates  of  combus- 
tion. There  is  an  additional  Babcock  &  Wilcox 
boiler  and  superheater  over  the  plate  heating 
furnaces  in  the  forge  shop,  and  also  one  over 
the  welding  furnaces.  The  four  boilers  are 
connected  to  a  system  of  steam  pipes  supply- 
ing the  engines,  pumps,  etc.,  in  the  engine 
room. 

Coal  enters  the  plant  on  cars  and  is  run  upon 
a  trestle  from  which  it  is  dumped  In  a  pile  In 
the  yard.  Beneath  this  coal  pile  a  concrete 
tunnel  has  been  constructed.  Op^ings  are 
provided  In  the  roof  of  the  tunnel  at  frequent 
intervals  so  that  the  coal  may  be  chuted  into 
a  breaker  that  is  driven  by  a  small  electric 
motor  and  mounted  upon  a  car  that  can  be 
moved  along  the  tunnel  upon  tracks  provided 
for  the  purpose.  The  bottom  of  the  car  is  ele- 
vated and  is  arranged  to  straddle  a  smaller 
track;   upon  this  is  run  a  small  dumping  car. 
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which  Is  filled  by  the  coal  that  passes  through 
the  crusher.  The  car  is  then  pushed  to  the 
power  house  end  of  the  tunnel  upon  a  platform 
of  a  Morse-Williams  elevator  operated  by  belt 
from  the  main  system  of  shafting.  The  ele- 
vator raises  the  car  outside  of  the  building  op- 
posite an  opening  in  the  wall  of  the  boiler 
house,  and  from  that  point  the  car  is  pushed 
upon  an  elevated  track  to  hoppers  over  the 
boilers  in  the  boiler  room  and  also  to  hoppers 
over  the  furnaces  in  the  forge  shop. 

The  engine  room  contains  the  main  engine, 
the  auxiliaries,  two  high-pressure  pumps  con- 
nected with  an  hydraulic  system  and  also  an 
electric  generating  plant.  The  engine  is  of  the 
Reynolds-Corliss  cross-compound  type  built  by 
the  Allis-Chalmers  Company.  The  cylinders 
are  16  and  32  inches  in  diameter  with  a  42-inch 
stroke.  The  rotative  speed  is  75  revolutions 
per  minute  and  the  steam  pressure  140  pounds. 


The  engine  is  provided  with  a  reheating  re- 
ceiver, and  both  the  high  and  low-pressure 
cylinders  may  be  by-passed  if  desired.  The  en- 
gine may  be  operated  condensing  or  non-con- 
densing as  desired,  a  28xl6-inch  air  pump  and 
condenser  of  the  crank  and  fly-wheel  type,  pro- 
vided with  Corliss    valves,    having    been    fur- 


nished by  the  AUlB-Chalmers  Company.  The 
pumps,  two  in  number,  are  of  the  Worthlngton 
triple-expansion  type  with  steam  cylinders  13, 
21  and  41  inches  in  diameter  with  a  water  cylin- 
der 6'^  inches  in  diameter,  all  with  a  stroke  of 
24  Inches.  The  pumps  work  against  a  pressure 
of  1,000  pounds  per  square  inch.    There  are  also 
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two  Worthlngton  Underwriter  fire  pumps  with 
14  and  7»%xl2-lnch  cylinders.  These  are  placed 
in  the  basement  of  the  engine  room.  Ordi- 
narily the  main  engine  and  the  Worihlngton 
high-pressure  pumps  are  operated  condensing. 
The  pipe  leading  to  the  condensers  is  provided 
with  an  atmospheric  exhaust  containing  a  re- 
lief valve,  as  is  the  usual  custom.  The  exhaust 
steam  from  the  air  pump  is  also  turned  into  the 
condenser,  while  the  exhaust  steam  from  the 
boiler-feed  pump  is  utilized  in  a  feed-water 
heater  made  by  the  Goubert  Manufacturing 
Company. 

The  fly-wheel  of  the  main  engine  is  17  feet 
in  diameter  and  4  feet  8  inches  in  width  of 
face.  It  is  turned  for  a  34-inch  belt  leading  to 
the  main  shaft  in  the  drum  shop  and  for  a 
16-inch  belt  leading  backward  to  a  shaft  in  the 
engine  room  basement.  The  latter  serves  to 
drive  two  IngersoU-Sergeant  two-stage,  Class  J, 
air  compressors  used  to  supply  pneumatic  tools 
throughout  the  shop.  One  of  these  has  cylin- 
ders 14  and  7>4xl2  inches  and  one,  24%x 
I614XI6  Inches.  The  electrical  equipment  was 
supplied  by  the  Diehl  Manufacturing  Company 
and  consists  of  two  125-kilowatt  belt-driven 
generators  running  125  revolutions  per  minute 


Each  line  is  belted  to  a  100-horse-power  motor 
located  on  the  floor  at  the  middle  of  the  bay. 
There  is  also  a  30-horse-power  motor  to  drive 
machinery  in  the  carpenter  shop,  a  10-horse- 
power  motor  for  job  work  in  the  pipe  depart- 
ment, and  various  motors  connected  to  the 
traveling  cranes  and  to  several  blowers  for  the 
supply  of  aii-  to  the  heating  furnaces.  Means 
are  provided  for  driving  the  small  blowers  for 
the  heating  furnaces  as  fires  in  them  have  to 
be  started  early  in  the  morning  before  the  main 
plant  is   in  operation.      * 

There  are  five  systems  of  pipes  distributed 
through  the  shops:  four  of  them  hydraulic  un- 
der 80  pounds,  600  pounds,  1,000  pounds  and 
5,000  pounds  pressure,  and  an  air  line  of  100 
pounds  per  square  inch.  Power  lines  are  run 
to  each  interior  column  in  the  machine,  forge 
and  drum  shops,  so  that  electric,  hydraulic  or 
pneumatic  tools  may  be  supplied. 

The  80-pound  line  is  salt  water  obtained  from 
the  condenser  discharge,  and  it  is  connected 
to  an  elevated  tank  supplying  the  fire  protec- 
tion system,  the  water  closets  in  the  toilet 
rooms  and  the  testing  departments,  the  drums 
and  sections  being  filled  with  this  water  before 
the  water  under  higher  pressure  is  turned  on. 


elevated  somewhat  to  give  a  pressure  on  the 
pump  suction  and  insure  smooth  operation. 
The  tank  is  connected  to  two  vertical  drums 
or  stand  pipes  and  the  pump  suctions  connect 
with  these  at  a  point  about  three  feet  from  the 
bottom,  so  that  mud  can  settle  there,  whence 
it  is  blown  off.  The  drums  are  cross-connected 
at  the  bottom.  The  water  used  for  the  hy- 
draulic presses  is  returned  to  a  tank  in  the  en- 
gine-room basement  and  a  centrifugal  pump 
elevates  it  to  the  suction  tank  mentioned.  This 
system  is  connected  to  an  accumulator,  which, 
as  it  rises  or  falls,  governs  the  speed  of  the 
pumps  by  means  of  a  cord  connected  to  a  pump 
governor. 

The  5,000-pound  line  receives  water  from  the 
1,000-pound  system,  the  pressure  being  in- 
creased by  an  intensifler  which  is  an  hydrauli- 
cally  operated  pump  receiving  water  at  both 
ends  from  the  1,000-pound  line,  the  difference 
in  areas  of  the  two  cylinders  enabling  the  in- 
tensifler to  increase  the  pressure  on  the  dis- 
charge by  the  amount  stated.  The  discharge 
from  the  motor  end  of  the  pump  returns  to  the 
lower  tank.  The  system  is  also  provided  with 
an  accumulator  governing  the  action  of  the  in- 
tensifler. 
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and  one  75-kllowatt  belt-driven  machine  run- 
ning at  550  revolutions  per  minute.  The  latter 
l8  driven  by  a  Westlnghouse  compound  engine, 
and  Is  used  for  lighting  when  the  main  engine 
is  not  running.  The  voltage  used  throughout 
is  220  volts,  and  all  machines  connect  with 
both  the  light  and  power  service.  The  lights 
are  controlled  by  nine  circuits  connected  with 
the  switchboard,  one  each  to  the  drum  shop, 
forge  shop,  machine  shop,  office  building,  shed, 
power  house  and  toilet  room  and  two  circuits 
controlling  the  yard  lights.  There  are  five 
power  circuits,  two  to  the  machine  shop,  one 
to  the  traveling  cranes  and  drum  shop  and  two 
to  the  machine  shop  in  the  forge  department. 
There  are  three  lines  of  shafting  in  the  machine 
•hop.  One  is  in  the  eastern  bay,  supported 
OTer  the  interior  columns  and  divided  into 
three  sections,  each  driven  by  a  SO-horse-power 
motor  mounted  upon  an  elevated  platform 
against  the  east  wall.  The  remaining  lines  of 
shafting,  two  in  number,  are  located  In  the 
western  bay,  one  supported  over  the  interior 
row  of  columns  and  the  other  from  the  lower 
chord  of  the  roof  trusses  close  to  the  west  wall. 


Salt  water  runs  from  the  river  to  a  well  out- 
side of  the  power  house  through  an  18-inch 
brick  conduit.  The  discharge  from  the  air 
pumps  empties  into  a  hot  well  from  which  a 
centrifugal  pump  elevates  water  to  the  elevated 
tank  for  the  80-pound  system.  The  remainder 
of  the  condenser  discharge  goes  to  waste  in  the 
sewer.  While  the  fire  protection  lines  are  con- 
nected to  this  system,  they  are  also  connected 
to  the  fire  pumps  which  can  draw  water  from 
the  city  mains,  and  by  means  of  the  closure  of 
a  check  valve  in  the  connection  to  the  tanks 
the  pumps  can  increase  the  pressure  on  the 
fire-protection  system. 

The  600-pound  line  is  supplied  by  a  double- 
plunger  pump  located  in  the  forge  shop  and 
belted  to  the  shafting.  This  pump  draws  salt 
water  from  the  elevated  tank  and  the  system 
is  used  to  test  headers,  drums  and  boilers.  An 
accumulator  is  connected  to  this  system,  and 
as  the  pump  is  belt-driven,  the  pump  is  ar- 
ranged to  by-pass  when  the  accumulator  is 
filled. 

The  1,000-pound  line  contains  fresh  water 
(hat  is  drawn  from  a  tank  In  the  engine  room. 


The  80-pound  line  is  composed  of  standard 
wrought-iron  pipe  and  screwed  fittings;  the 
600-pound  line  of  extra  heavy  pipe  and  extra 
heavy  screwed  fittings;  the  1,000-pound  line  of 
extra  heavy  pipe  and  extra  heavy  screwed  fit- 
tings; and  the  5,000-pound  line  with  double  ex- 
tra heavy  pipe  and  double  extra  heavy  malle- 
able fittings.  The  1,000-pound  line  is  used  for 
hydraulic  riveting  and  operating  hoists,  etc., 
and  the  5,000-pound  line  for  the  heavy  bending, 
flanging  and  forming  processes  in  the  forge  and 
drum  shops. 

The  boiler  feed-water  can  be  drawn  from  the 
city  mains,  from  the  fresh  water  tank  for  the 
1,000-pound  hydraulic  system,  from  the  heating 
system,  and,  in  cases  of  emergency,  from  the 
salt-water  supply.  The  boilers  are  operated  un- 
der a  pressure  of  200  pounds  per  square  inch, 
but  the  elevated  position  of  the  boilers  over 
the  heating  furnaces  in  the  forge  shops  re- 
quires that  a  slightly  greater  pressure  be  ex- 
erted or  about  210  pounds  over  the  feed  pump 
discharge.  To  control  the  speed  of  the  pumps 
and  insure  quiet  running  to  meet  this  imusual 
condition  an  accumulator  is  placed  in  the  boiler 


Dec.  6,  1902. 


THE     ENGINEERING     RECORP. 


535 


feed  line  and  the  position  of  the  accumulator 
is  utilized  to  control  the  speed  of  the  pump 
which  works  against  a  constant  head  of  about 
210  pounds.  The  boiler-feed  pump  forces  water 
through  the  Goutiert  heater,  the  Green  econ- 
omizer and  thence  to  the  boilers.  The  heater 
and  economizer  may  be  by-passed  if  desired. 
The  returns  from  the  heating  system  are  car- 
ried back  to  an  automatic  pump  and  receiver 
and  are  delivered  to  the  feed  line  inside  of 
the  feed  pump. 

The  heating  system  of  the  buildings  com- 
prises direct  radiation.  It  was  designed  by  the 
Paul  System  Company  and  Installed  by  Baker, 


tainlng  lavatories,  closets  and  shower  baths. 
A  Merritt  expanded  metal  locker  is  provided 
for  each  employe,  and  these  are  placed  around 
the  buildings  convenient  to  where  the  men  are 
working.  A  separate  locker  room  is  provided 
for  the  employes  of  the  forge  shop. 

The  contractor  for  the  steel  work  of  the 
buildings  was  the  Riter-Conley  Manufacturing 
Company,  of  Pittsburg,  Pa.  Mr.  John  W.  Fer- 
guson, of  Paterson,  N.  J.,  was  the  contractor 
for  the  masonry    and    carpenter    work.     The 


Floor  Construction  and  Fireproofing  in  the  6ot- 
emment  Printing  Office,  Washington,  D.  C. 


l^oBars,  IZ'on  Centos. 


The  new  building  for  the  Government  Print- 
ing Office  is  U-shaped  in  plan  and  has  fronts  of 
408  feet  on  G  Street  and  175  feet  on  North  Capi- 
tol Street,  with  a  30xl65-foot  light  court  be- 
tween the  two  main  wings.  It  has  a  basement, 
seven  stories  and  a  loft,  rising  to  a  height  of 
about  132  feet  above  the  sidewalk.  It  has  steel 
columns  and  girders  and  principally  brick  ma- 
sonry and  is  being  built  under  an  appropriation 
of  $2,429,000.00  for  its  construction  and  equip- 
ment. Captain  John  Stephen  Sewell,  engineer 
corps,  U.  S.  A.,  is  in  charge  of  construction,  and 
under  his  direction  the  structural  work  has 
been  completed. 

Every  floor  is  proportioned  for  a  maximum 
dead  load  of  125  pounds  per  square  foot  and 
a  quiescent  live  load  of  300  pounds  per  square 
foot.  Where  the  live  load  is  a  vibrating  one 
it  will  not  exceed  125  pounds  per  square  foot. 

^  3^yV' Asphalt  Expansion  Jo'inh 
z'  /  Z%!''<§i'iVhiHPine.  BtpansionShrips. 


Tut  eMwmtwwo  HECbwpL 

Concrete    Stairs  Construction. 


.         i"'' Bars,  ?'0''on  Centers.      ,    '"^ Bars,  9"on  Centers. 


Column. 

The  EMaiNCtRiNO  WECOWO. 


Concrete  Roof  Construction. 


Porous  Bncks? 
Column  Protection. 

Tin  xwmmMMna  secof9^ 


Concrete-Steel  Backing  for  Cornice  and  Loff  Walls. 


Finished  Floor  1 


Sectional  Elevation. 


E 


/i"p'. 


1    "p  '  ♦  'T     ' 


Plan. 

TMf  CNaiNCEMNB  RECORD. 


Special  connection  of  Floor  Joists  te  Gitxiers. 


Finished  Floor  Una. 


\- 


.«V- 


y\oi> 


Iz^y-a-CoHaP 


--—  Floor  Joist 

^  fl-20"L.  75* 


Ceiffng  Sate.  Ctrmnfl,  Sandii    "^  


Finished  Plaster     cj 

Th.  EnciNECtii*)  WECOHO. 

Finish^  Piasfaring. 
—  HyircClattii'Mzsh.  Typical    Floor  vnd  Ceiling  Construction. 

"Czm^ni-  and  Sand. 


-tft-B* 

-^•Bolt. 

\i-e>>'si'xi,'t- 


# 


,       .Jrl'Bo*    IrRoorbeam. 
y^-%'Rod.  I  /»^  2  "Filler: 


>-     J'3'  -A 


-Ceiling  Beam. 


Floor  Joisf-. 


WebSOt/f' 


»       Cuilinq  B&am.~i^_^ 

00   0000   QOO   0-000 


si'j^'LS 


Tm  EnOinUMi'M  WEOOHO. 


T/pical  Floorbeam  and  Gircior  connections.       ~t«.«".- , 


Connection  of"  Floor  Girder  to  Column. 


1)i;tails  of  floors,  roof  and  firei'uoofin(;. 


Smith  &  Co.,  of  New  York.  Wall  coils  are  used 
to  counteract  the  cooling  effect  of  the  windows 
and  ceiling  coils  are  run  along  the  interior  row 
of  columns  in  the  machine  and  drum  shops  to 
offset  the  heat  loss  from  the  windows  in  the 
sides  of  the  monitors.  Exhaust  steam  from  the 
main  engines,  pumps  and  auxiliaries  is  used  for 
heating,  although  live  steam  at  reduced  pres- 
sure may  be  used  if  desired.  The  Paul  system 
of  relieving  the  heating  apparatus  of  air  is 
employed. 

Excellent  sanitary  arrangements  are  provid- 
ed for  the  workmen;   a  special   building  con- 


shops  were  designed  by  the  engineers  of  the 
Babcock  &  Wilcox  Company,  and  the  snper- 
vision  of  the  contract  work  was  in  charge  of 
Mr.  S.  J.  Harwi  assisted  by  Mr.  M.  M.  Prici, 
both  of  that  company. 


The  Public  Bath  at  the  Fourteenth  Street 
pumping  station,  Chicago,  gave  58,603  baths 
during  1901. 


Transit  Dues  on  the  Suez  Canal  are  to  be 
reduced  50  centimes  (9.6  cents)  a  ton  on  and 
after  January  15,  1903. 


It  was  thought  Justifiable  to  use  an  unusually 
high  unit  stress  in  the  steel  work  and  to  re- 
quii-e  a  high  quality  of  materials  and  work- 
manship. A  unit  stress  of  18,000  pounds  per 
square  inch  was  therefore  adopted  for  I-beams 
and  girders,  and  it  was  required  that  all  rivet 
holes  shouli  be  punched  small  and  reamed 
after  the  pieces  were  assembled.  Open  hearth 
steel  with  an  ultimate  strength  of  63,000  to 
70,000  pounds  and  an  elastic  limit  of  at  least 
55  per  cent,  of  the  ultimate  was  specified  and 
the  amount  of  steel  required  was  thus  reduced 
800  tons  below  what  would  have  been  required 
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U  tke  worii  had  b«en  proportioned  for  ordinary 
oalt  stresses. 

The  main  columns  are  about  12  feet  apart  in 
six  longitudinal  rows  with  one  center  space 
of  about  31  Vii  feet  and  four  side  spaces  of  about 
35  feet  between  the  rows.  All  the  floors  above 
the  first  have  30-inch  transverse  plate  girders 
about  13  feet  apart,  which  support  longitudinal 
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floorbeams  about  3  feet  apart,  but  do  not  carry 
the  wall  masonry.  The  girders  are  made  with- 
out web  stiffeners  except  over  the  end  bear- 
ings, where  they  rest  on  shelf  connections  riv- 
eted centrally  to  the  column  webs,  and  are  not 
web  riveted  to  the  columns.  The  ends  of  the 
girders  project  between  the  webs  of  the  wall 
columns,  and  are  seated  on  horizontal  angles 
riveted  to  vertical  diaphragms  which  connect 
both  column  webs  as  shown  in  the  elevation  of 
one  end  of  the  girder.  The  opposite  end  is 
supported  in  the  usual  manner  by  a  shelf 
angle  having  its  flange  reinforced  by  vertical 
angles  riveted  to  the  face  of  the  interior  column. 
At  both  ends  of  the  girder  hurizontal  angles 
are  riveted  across  the  top  flange  and  to  the 
face  of  the  column.  In  some  cases  20-inch  70- 
pound  I-beams  are  used  instead  of  the  girders, 
and  are  supported  by  substantially  the  same 
column  connections. 

On  account  of  their  long  spans  the  floor  gir- 
ders are  so  deep  that  there  is  a  considerable 
distance  between  the  floor  and  ceiling  which 
together  enclose  all  the  steel  construction,  and 
the  ceiling  is  supported  on  separate  longitudi- 
nal I-beams,  independently  of  the  floor.  The 
floorbeams  have  their  top  flanges  flush  with 
those  of  the  girders  and  are  beveled  to  clear 
the  latter.  In  order  to  carry  the  tension 
stresses  of  horizontal  forces  In  the  planes  of 
the  floors  those  beams  near  the  walls  have 
their  top  flanges  spliced  together  by  horizontal 
plates  fleld-riveted  across  the  girder  flanges. 
The  regular  connections  of  the  beams  to  the 
girder  webs  were  considered  almost  strong 
•nongh  to  transmit  the  maximum  tension  from 
wind  stresses,  but  the  tie  plates  were  added  as 
a  precaution  and  to  make  the  building  much 
stronger  horizontally. 

In  the  regular  panels  the  ceiling  beams  are 
web  connected  to  the  girders,  but  in  some  spe- 
cial panels  the  floorbeams  are  transverse  and 
are  connected  to  20-Inch  longitudinal  I-beams 
about  2'A  feet  long  and  7  feet  apart  which  are 
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web  connected  to  the  main  girders.  Here  the 
ceiling  beams  clear  the  bottom  flanges  of  the 
longitudinal  beams,  and  are  suspended  from 
them  with  U-bolts  as  shown  in  the  detail.  In 
the  first  floor  the  main  transverse  girders  are 
20-inch  I-beams,  spaced  like  the  plate  girders 
in  the  upper  stories  and  supporting  10-lnch 
longitudinal  beams  about   5  feet  apart.     Each 
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FrBKPBOoriNQ  FOB  Ceiling. 

of  them  is  supported  in  the  center  by  a  single 
story  basement  column  over  the  top  of  which 
the  beam  is  continuous.  At  one  side  of  the 
building  there  is  under  the  sidewalk  a  storage 
vault  about  20  feet  wide  and  230  feet  long, 
which  is  covered  with  a  solid  floor  having  10- 
inch  transverse  beams,  6  feet  apart.  These  are 
supported  at  both  ends  on  the  vault  walls  and 
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and  as  it  is  necessary  from  time  to  time  to 
change  the  arrangement  of  the  machines  and 
the  electric  lights  the  floor  system  was  de- 
signed with  especial  reference  to  the  conveni- 
ence of  relocating  the  motors  and  wiring  sys- 
tem and  so  that  holes  could  be  easily  cut 
through  or  be  filled  up  in  any  place  without 
injury  to  the  strength  of  the  construction. 
Lights  suspended  from  the  handsomely  finished 
ceilings  must  also  be  moved  without  disfigur- 
ing the  ceiling,  and  it  was  decided  to  take  ad- 
vantage of  the  space  afforded  by  the  depth  of 
the  long  span  girders  to  make  the  floors  and 
ceilings  separate  with  suflJcient  space  between 
them  for  a  man  to  pass  through  all  places  be- 
tween girders,  and  to  run  all  wires  and  cables 
in  this  space  where  they  are  protected  from 
fire  and  are  always  accessible  through  man- 
holes. To  this  end  the  floors  have  been  built 
and  the  girders  fireproofed,  as  shown  in  the 
view  of  the  underside,  and  then  the  wiring  has 
been  done  before  the  ceilings  were  built.  Sub- 
sequent changes  will  be  made  by  men  crawling 
between  the  floor  and  ceiling. 

In  bidding  for  the  fireproof  floor  construction 
contractors  were  requested  to  submit  plans  of 
special  construction  to  conform  to  the  condi- 
tions and  requirements,  but  most  of  them  failed 
to  modify  their  usual  types,  and  all  bids  were 
rejected.  Specifications  were  then  prepared 
and  contracts  awarded  on  them  for  segmental 
brick  arches  for  all  the  main  floors  and  for  re- 
inforced concrete  flat  slabs  for  roof,  ceilings 
and  stairways.  The  segmental  floor  arches  4 
inches  thick  are  made  as  shown  in  the  detail 
sections,  with  solid  porous  terra  cotta  bricks 
set  on  very  heavy  skewbacks  of  the  same  ma- 
terial which  have  projecting  lips  1%  inches 
thick  to  protect  the  lower  flanges  of  the  floor- 
beams.  These  lips,  which  are  usually  the  weak- 
est point  of  a  beam  protection,  meet  with  a 
very  thin  mortar  joint  and  are  believed  to  be 
strong  enough  to  resist  any  ordinary  fire  stream 
unless  accompanied  by  prolonged  and  very  in- 
tense heat.  Where  it  would  have  been  diflicult 
to  build  the  brick  arches  on  account  of  irregu- 
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in  the  middle  by  a  line  of  15-inch  longitudinal 
beams  carried  on  cast  Iron  columns  about  12 
feet  apart.  The  double  pitched  roof  has,  in  the 
planes  of  the  floor  girders,  20-lnch  I-beam  raft- 
ers, supported  on  the  center  and  wall  columns, 
and  carrying  7  longitudinal  lines  of  7-inch  I- 
beams  about  7  feet  apart. 

The  machines  in  the  building  are  driven  by 
a  large  number  of  individual  electric  motors. 


lar  beam  framing  or  where  it  was  desired  to 
have  a  sloping  floor  on  level  beams,  the  arches 
were  replaced  by  steel-concrete  slabs  with  the 
beams  entirely  enclosed  in  the  concrete,  as 
shown  in  the  sections  of  the  roof.  The  arches 
are  leveled  up  with  concrete  above  the  tops 
of  the  steel  beams,  and  in  the  working  rooms 
the  floors  are  finished  with  hard  maple  blocks, 
laid  herring  bone  pattern  in  Neuchatel  asphalt. 
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Originally  the  floorbeams  were  designed  to 
be  12-incli  I-beams  6  feet  apart,  thus  affording 
space  for  a  man  to  crawl  only  in  the  middle 
between  each  pair  of  beams  under  the  crown 
of  the  4-inch  floor  arch,  but  not  allowing  him 
to  cross  over  the  ceiling  beams  from  one  panel 
to  another  of  the  floorbeams.  It  was  after- 
wards thought  better  to  make  the  floorbeams 
only  8  inches  deep  and  3  feet  apart,  thus  en- 
abling a  man  to  crawl  under  them  on  the  ceil- 
ing and  saving  about  60  per  cent,  of  the  man- 
holes and  their  expensive  framing,  an  economy 
that  offset  to  a  considerable  extent  the  extra 
cost  of  the  several  hundred  tons  of  additional 
steel  in  the  floorbeams. 

The  ceiling  beams  are  3  inches  deep,  about 
3  feet  apart,  and  support  on  their  lower  flanges 
transverse  T-bars  2  feet  apart.  The  T-bars 
carry  2-inch  slabs  of  cement  and  sand  rein- 
forced with  steel  roofs.  These  slabs  have  drop 
ends  which  bring  the  lower  sides  below  the  I- 
beams  and  T's  and  leave  the  top  flanges  of  the 
I-beams  exposed,  ready  to  carry  insulators. 
The  wires  can  be  strung  from  the  tie  rods  be- 
tween the  webs  of  the  main  floorbeams  which 
were  not  considered  necessary  as  tension  mem- 
bers. Holes  were  punched  through  the  girder 
webs  and  enameled  iron  pipe  conduits  are  put 
through  them  to  carry  the  main  electric  cables 
and  protect  them,  while  leaving  them  access- 
ible. 

The  lower  flanges  of  the  main  girders  are 
protected  by  shoes  of  solid  porous  terra  cotta, 
2V2  inches  thick,  filled  with  mortar  and 
squeezed  on.  They  are  then  wrapped  with  wire 
lath,  plastered  with  cement  mortar,  and  the  4- 
inch  walls  of  solid  porous  terra  cotta  are  built 
up  each  side  of  the  girder  web,  and  the  spaces 
between  the  terra  cotta  and  the  girder  are  filled 
solid  with  cement  mortar.  Where  the  columns 
are  not  enclosed  in  the  walls  of  red  bricks 
made  of  unusually  refractory  clay,  they  are 
fireproofed  by  a  4-inch  thickness  of  porous 
terra  cotta  enclosing  them,  and  the  spaces  in- 
side the  columns  and  between  them  and  the 
terra  cotta  are  filled  solid  with  Portland  ce- 
ment concrete. 

The  roof  is  made,  as  shown  in  the  detail, 
with  flat  slabs  of  concrete  about  5  inches  thick 
reinforced  with  steel  bars  and  extended  to  en- 
close and  protect  the  purlin  beams.  It  is  divid- 
ed into  panels  about  12  feet  wide  which  reach 
from  the  eaves  to  the  ridge,  and  are  bounded 
on  all  sides  by  expansion  joints.  The  longi- 
tudinal joints  at  the  ridge  and  at  the  eaves  are 
filled  with  asphalt,  1  inch  wide  and  3  inches 
deep.  The  transverse  joints  %  inch  wide  are 
filled  with  thin  pine  strips  bedded  edgewise  in 
the  concrete.  The  stairs  have  steel  girders 
and  strings  which  are  enclosed  in  the  solid 
concrete  moulding  for  the  steps,  as  shown  in 
the  detail. 

The  brick  walls  terminate  at  the  loft  floor, 
where  the  lower  courses  of  the  terra  cotta  cor- 
nice are  bonded  into  them.  The  cornice  blocks 
are  supported  partly  from  a  pair  of  6-inch 
channels  and  a  single  line  of  6-inch  channels 
carried  on  horizontal  brackets  riveted  to  the 
columns.  They  are  also  anchored  into  the 
solid  concrete  backing  which  fills  their  con- 
cavities and  locks  them  together  while  form- 
ing a  massive  gutter,  on  the  inner  edge  of 
which  there  is  a  thin  brick  face  wall  built  up 
to  the  eaves  and  backed  with  concrete,  to 
which  the  brickwork  and  cresting  is  anchored. 
All  terra  cotta  is  made  of  very  refractory, 
tough  clay  and  is  set,  without  grouting,  in 
1:3  American  Portland  cement  mortar.  The 
terra  cotta  and  concrete  used  were,  4-inch 
brick  arches,  311,000  square  feet;  ceilings,  227,- 
900  square  feet;  roof,  sidewalks  and  stairways, 
101,100  square  feet;  rolled  and  riveted  girders. 


35,100  linear  feet;  columns,  4,438  linear  feet. 
The  terra  cotta  was  furnished  by  the  Fawcett 
Ventilated  Fireproof  Building  Company,  Lim- 
ited. The  concrete  floors  and  roof  were  built 
by  the  Brennan  Construction  Company.  The 
common  bricks  and  red  face  bricks  were  fur- 
nished by  the  Frederick  Brick  Works,  the  en- 
ameled brick  by  Andrew  Ramsay,  and  the  white 
face  bricks  by  E.  R.  Diggs  &  Co.  The  Phoenix 
Iron  Company  is  the  contractor  for  the  struc- 
tural steel  work. 


The  Practical  Operation  of  Sewage  Purification 

Plants. 

Paper    prepared   for    the    Annual    Convention    of    the 

American    Society    of     Municipal     Improvements,     at 

Uochester,  Oct.  10,  1902.  by  John  W.  Alvord.    Slightly 

condensed. 


The  revolution  in  sewage  purification  proc- 
esses which  has  taken  place  in  the  last  six  or 
eight  years  has  brought  to  the  front  a  good 
deal  of  intelligent  discussion  on  the  proper 
design  of  sewage  purification  plants  based  on 
the  new  blolytic  methods',  and  there  has  been 
a  large  amount  of  Investigation  into  the  chem- 
ical and  biological  processes  involved,  both  by 
experiments  in  the  laboratory  and  by  means  of 
miniature  installations.  All  of  this  has  been 
extremely  necessary,  interesting  and  valuable, 
but  it  must  always  be  realized  that  much  more 
valuable  information  as  to  the  real  nature  of 
the  problem  has  been  already  secured  and  will 
be  secured  from  the  study  of  the  actual  opera- 
tion of  full-sized  working  plants  than  will  be 
obtained  from  any  other  source  of  information. 

Financial  Disadvantages. — The  purification  of 
sewage  Is  not  generally  a  popular  municipal 
project.  It  is  often  undertaken  ns  the  result  of 
long  litigation,  and  by  reason  of  some  adverse 
court  decision  compelling  action.  A  sewage 
purification  plant  produces  no  revenue,  and  it. 
cannot  be  said  to  be  a  paying  investment  finan- 
cially, except  when  viewed  in  the  mbst  indirect 
manner.  Unlike  water  works,  sewage  plants 
cannot  grow  in  value  with  added  years,  through 
the  increase  of  municipal  business,  but  must 
rather  become  year  after  year  an  added  bur- 
den to  the  city  ofllcials,  not  only  for  proper 
maintenance  but  for  important  and  necessary 
extensions  as  well.  It  therefore  generally  hap- 
pens that  officers  charged  with  the  care  of  such 
plants  are  desirous  of  economizing  in  various 
ways,  in  the  endeavor  to  show  that  they  may 
save  their  city  useless  expenditures,  which 
predecessors  in  office  had  not  found  possible. 
Often  the  curtailment  of  necessary  appropria- 
tions results  In  practical  abandonment.  Cer- 
tain plants  may  be  pointed  out  to-day  in  which 
official  mismanagement,  and  not  poor  design, 
is  responsible  for  apparent  failure.  Scarcely 
ever  may  the  plant  be  found  which  is  properly 
financed  after  the  first  year  or  two. 

Physiral  Unattractiveness. — The  subject  of 
sewage  purification  is  not  an  attractive  one 
to  the  average  citizen.  A  plant  has  usually  to 
be  located  out  of  sight  so  that  it  may  be  out 
of  mind.  The  idea  is  prevalent  that  it  is  a 
municipal  eyesore,  to  be  hidden  if  possible, 
which  may  be  a  necessary  evil,  but  never  a 
source  of  interest.  Common  imagination  cred- 
its it  as  being  a  place  of  bad  odor  and  revolt- 
ing conditions,  which  must  be  avoided  when 
one  walks  or  drives.  The  idea  that  it  can  be 
a  place  of  interest  and  source  of  information 
is  only  acquired  after  it  has  proved  its  inoffen- 
siveness,  and  the  slightest  relaxation  from  a 
good  record  creates  a  prejudice  which  weeks 
of  good  conduct  cannot  overcome. 

Termination  of  Expert  Supervision. — The 
termination  of  the  expert  supervision  of  a  sew- 
age purification  plant  usually  takes  place  a  few 
weeks  after  its  completion.    The  engineer  who 


had  charge  of  its  design  and  construction, 
studied  every  phase  of  its  environment,  knows 
the  kind,  quantity  and  variations  of  the  sewage 
to  be  dealt  with,  understands  how  such  varia- 
tions are  to  be  met,  and  who  will  be  equal  to 
any  emergencies,  is  dismissed  and  the  plant 
is  turned  over  to  a  place  hunter,  perhaps,  or 
is  forced  on  some  unwilling  city  officer  with 
other  duties  which  already  fill  his  time.  This 
is  wrong,  and  to  this  condition  can  be  traced 
many  cases  of  dissatisfaction  on  all  sides.  The 
engineer  who  has  carefully  designed  and  con- 
structed a  sewage  disposal  plant  should  be  re- 
tained to  supervise  its  operation  for  at  least  a 
year  after  it  is  started. 

Tendency  to  Over-confidence. — One  does  not 
have  to  be  long  interested  in  sewage  purifica- 
tion to  observe  the  tendency  to  undue  optimism 
among  those  engaged  in  planning  or  promot- 
ing sewage  works.  Not  only  is  this  the  case 
with  those  connected  with  patented  or  propri- 
etary processes,  but  even  engineers  designing 
or  constructing  plants  are  rather  prone  to  en- 
thusiasm over  prospective  performances.  This 
is  noticeable  particularly  in  the  many  descrip- 
tions of  new  plants  which  are  published.  It  la 
of  course  interesting  and  valuable  to  have 
these  published  accounts  and  know  how  each 
designer  proposes  to  meet  the  problem  he  has 
to  face,  but  new  plants  do  not  add  to  our  in- 
formation as  to  how  sewage  purification  should 
b.e  operated.  A  plant  should  be  six  months  old 
before  it  is  interesting  and  a  year  old  before 
it  is  valuable  from  the  standpoint  of  operation. 
Two  years'  operation  ought  to  enable  one  to 
form  an  opinion  of  it,  and  three  years  ought  to 
decide  its  merits  if  carefully  worked  all  of  that 
time.  Too  often  the  plant  is  pronounced  a  suc- 
cess by  its  originator  in  the  first  few  weeks, 
and  if  a  few  good  analyses,  not  difficult  to  ob- 
tain in  new  plant,  can  be  added  to  the  state- 
ment, so  much  the  better. 

Proprietary  Claims. — The  endeavor  to  obtain 
a  monopoly  of  the  field  of  sewage  purification 
by  the  owners  of  proprietary  processes  and  pat- 
ented claims  has  for  some  time  past  made  it  dif- 
ficult for  the  sanitary  engineer  to  hold  his  field 
of  activity  in  this  line  of  work  without  some 
embarrassments.  It  is  not  easy  to  convince 
city  officials  that  sewage  purification  is  a  mat- 
ter in  which  study  and  constant  care  in  operar 
tion  will  tell,  in  the  long  run,  better  than  the 
guarantee  of  a  strongly  financed  company. 
There  is  no  patent  now  in  the  field  that  is  par- 
ticularly useful  or  valuable,  as  has  been  well 
shown  by  Mr.  Leonard  Metcalf,  in  his  paper 
before  the  American  Society  of  Civil  Engineers. 
It  is  coming  to  be  seen  that  in  large  plants 
skilled  operation  is  as  necessary  as  intelligent 
design  and  construction. 

The  Septic  Tank. — It  Is  frequently  assumed 
that  the  septic  tank  once  installed  needs  no 
particular  supervision,  that  it  operates  wholly 
without  attention,  save,  perhaps,  a  yearly 
cleaning.  Now  it  has  been  well  demonstrated 
that  this  is  not  true;  that  the  septic  process  is, 
like  all  sewage  processes,  subject  to  natural 
variations  which  must  be  watched  and  gov- 
erned if  the  best  results  are  to  be  expected. 
The  particular  function  of  the  septic  tank  is  to 
break  down  the  suspended  matter  into  a  man- 
ageable state.  That  this  result  can  be  attained 
by  properly  designed  tanks,  carefully  operated, 
has  already  been  fully  demonstrated.  The 
compartment  system  of  control,  original  with 
the  writer,  allows  the  operator  of  a  plant  to 
adjust  the  fermentation  period  of  the  sewage 
to  its  quality,  the  temperature  of  the  weather, 
and  the  volume  of  flow,  regardless  of  the  total 
capacity  of  the  tank.  This  is  accomplished  by 
dividing  the  tank  into  a  number  of  compart- 
ments of  unequal  size,  opening  into  each  other 
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by  troughs  and  gates,  so  that  one,  two,  three 
or  more  may  be  combined  as  may  be  desired. 
Thus,  if  a  tanlc  has  been  constructed  for  large 
future  requirements,  and  the  early  sewage 
reaching  the  plant  is  small  in  quantity  and 
weak  in  quality,  indicating  the  desirability  of 
a  brief  rest  period  in  the  tank,  enough  com- 
partments may  be  cut  out  to  produce  the  de- 
sired result.  The  colder  temperature  of  winter 
invariably  lengthens  the  fermentation  period, 
and  in  such  cases  an  added  compartment  may 
be  thrown  into  use.  A  thick  and  concentrated 
sewage  requires  a  longer  fermentation  period 
than  a  thin  and  dilute  one.  An  Increasing  flow 
of  sewage,  due  to  growth  of  the  city  or  in- 
creased number  of  connections,  may  be  pro- 
vided for  by  the  use  of  an  increased  number 
of  compartments. 

Evidence  of  Proper  Regulation, — To  one  who 
has  watched  the  effect  of  this  method  of  reg- 
ulation on  the  character  of  the  effluent  of  the 
septic  tank,  no  question  could  arise  as  to  Its 
importance  and  necessity.  The  addition  or  de- 
duction of  one  compartment  in  a  five-compart- 
ment tank  will  ordinarily  produce  an  effect  on 
the  effluent  easily  determined  by  the  unaided 
eye  of  anyone  who  has  had  experience  in  judg- 
ing sewage  effluents.  An  effluent  producing  a 
marked  odor  of  sulphuretted  hydrogen  has  usu- 
ally been  too  long  within  the  septic  tank  and 
is  difficult  to  treat  in  the  second,  or  anaerobic 
stages.  It  has  been  clearly  shown  that  the 
nitrification  of  such  effluents  is  exceedingly 
difficult  or  impossible,  and  the  theory  is  ad- 
veuiced  that  the  anaerobic  bacteria  have  created 
toxins  inimical  to  their  own  life  and  activity. 
A  septic  tank  whose  effluent  shows  advanced 
decomposition  is  plainly  too  large  for  the  quan- 
tity then  flowing,  and  the  best  results  cannot 
be  expected  nor  obtained  in  the  secondary 
treatment  of  the  injpurities.  On  the  other 
hand,  an  effluent  containing  large  quantities  of 
suspended  matter  suggests  that  there  is  not  a 
proper  length  of  fermentation  period  to  break 
down  the  suspended  particles.  The  writer  has 
frequently  observed  the  addition  or  deduction 
of  a  compartment  to  show  a  distinct  and 
marked  influence  on  the  suspended  matter  com- 
ing over  from  the  septic  tank.  The  sewage 
enters  some  septic  tanks  in  such  a  way  that  it 
evidently  traces  a  path  through  the  center,  and 
its  stay  is  not  well  averaged.  This  difficulty 
can  only  be  obviated  by  modiflcations  in  design 
which  will  more  evenly  distribute  the  Incoming 
sewage.  By  the  experimental  use  of  coloring 
matter  it  has  been  observed  that  great  im- 
provements may  be  made  in  evening  the  flow 
by  multiplying  the  number  of  inlets  and  care- 
fully arranging  them  so  that  the  liquid  shall  be 
as  evenly  divided  between  them  as  possible. 

Effect*  of  Proper  Regulation. — ^The  proper 
regulation  of  the  septic  tank  is  of  great  im- 
portance not  only  because  it  produces  high 
efficiency  for  the  tank  itself,  but  because  it 
also  enables  the  secondary  stages  to  be  oper- 
ated with  equally  high  efficiency.  A  septic 
tank  effluent  which  is  In  advanced  stages  of 
decomposition  Is  not  easily  reducible  In  the 
secondary  application,  and  an  effluent  contain- 
ing much  suspended  matter  will  check  and  clog 
the  secondary  filters  in  a  short  time.  The  Ideal 
septic  tank  effluent  Is  one  In  which  the  organic 
matters  In  suspension  have  been  resolved  Into 
the  constituent  gases  or  dissolved  in  solution, 
and  in  which  no  suspended  matter  is  present 
or  no  serious  decomposition  observable.  This 
result  Is  usually  obtained  with  average  domes- 
tic sewage  In  this  country  with  from  four  to 
eight  hours'  fermentation.  ISome  particles  of 
suspended  matter  may  from  various  causes  be 
detained  In  the  tank  many  days  while  others 
are  harried  on  to  the  outlet. 


Where  sepUc  tanks  are  followed  by  inter- 
mittent filtration,  proper  regulation  insures  a 
minimum  of  labor  In  caring  for  the  beds;  and 
it  is  also  observable  from  actual  experience 
that  tanks  properly  run  do  not  accumulate 
sludge  to  any  considerable  extent  on  their  bot- 
tom or  an  undue  thickness  of  scum  at  the  top. 
Of  the  17  tanks  which  the  writer  has  so  far 
installed  and  watched,  in  some  cases  over  four 
years,  only  one  has  had  to  be  cleaned  so  far, 
and  in  this  case  the  occurrence  was  due  to  an 
only  partial  familiarity  with  this  principle  since 
satisfactorily  demonstrated. 

FaUacies  of  Analysis. — Contrary  to  the  usu- 
ally accepted  opinion,  the  proper  operation  of 
sewage  purification  plants  does  not  at  all  re- 
quire that  analyses  be  taken  in  order  to  un- 
derstand and  govern  operation.  There  are 
many  signs  by  which  one  may  judge  of  the 
efficiency  of  a  plant  without  resorting  to  the 
tedious  and  delicate  work  of  the  chemist  or 
bacteriologist.  For  instance,  flaky  black  mat- 
ter in  the  effluent  is  evidence  of  more  or  less 
completed  decomposition,  and  quantities  of 
white  humus  are  likewise  indications  of  insuf- 
ficient anaerobic  action.  Ordinarily  in  plants 
which  are  not  imperilling  a  neighboring  water 
supply  it  is  thought  sufficient  if  secondary  de- 
composition be  prevented.  This  is  easily  de- 
termined by  sealing  a  small  quantity  of  effluent 
in  a  bottle  and  letting  It  stand  for  two  or 
three  days.  The  appearance  of  black  flakes  by 
this  time  denotes  that  the  impurities  were  not 


Percentages. — Another  of  the  fallacies  which 
often  deceive  the  student  of  sewage  purifica- 
tion work  is  the  determination  of  the  results 
from  any  given  plant  in  percentages  of  organic 
matter  removed.  A  plant  is  reported  as  re- 
moving 99.99  per  cent,  of  the  organic  matter 
in  the  original  sewage.  This  naturally  seems 
to  be  excellent  work.  Another  plant  is  report- 
ed as  removing  but  80  per  cent,  of  the  organic 
matter,  which  according  to  the  point  of  view 
may  or  may  not  be  supposedly  poor.  As  a  mat- 
ter o£  fact,  the  80  per  cent,  plant  may  actually 
be  doing  a  great  deal  better  work  than  the 
99.99  per  cent,  plant.  The  fallacy  lies  in  (his: 
it  is  comparatively  an  easy  matter  to  o'ltain 
large  percentages  of  removal  from  a  srongly 
concentrated  sewage,  while  it  is  an  excee:iingly 
difficult  matter  to  obtain  such  a  large  percent- 
age from  a  very  dilute  sewage.  It  may  be  pos- 
sible that  the  removal  of  80  per  cent,  of  or- 
ganic matter  .from  a  very  slightly  polluted 
water  may  produce  an  effluent  which  is  rel- 
atively much  purer  than  the  effluent  from  the 
plant  removing  the  99.99  per  cent,  of  organic 
matter  from  a  very  thick  concentrated  sewage. 
It  is,  therefore,  always  necessary  to  know  the 
relative  strength  of  the  original  sewage  before 
deciding  from  percentage  figures  that  a  plant 
is  doing  very  high-class  service. 

Contact  Beds.- — A  great  deal  has  been  writ- 
ten on  the  proper  management  of  contact  beds, 
especially  from  English  sources.  Presumably 
we  are  in  possession  of  many  of  the  facts  nec- 
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wholly  removed,  while  the  non-appearance  of 
such  black  ash,  and  the  absence  of  any  odor 
of  ammonia  when  the  bottle  is  uncorked  would 
ordinarily  denote  results  entirely  sufficient  in 
all  ordinary  practice.  Analyses  are  so  often 
misleading  in  sewage  purification  work,  espe- 
cially when  published  for  advertising  purposes, 
that  one  may  well  grow  wary  of  them.  The 
enthusiasm  which  leads  the  designing  engineer 
to  look  with  hopeful  assurance  upon  his  newly 
created  work  seems  to  infect  with  the  same 
optimism  the  judgment  of  those  who  publish 
analyses  showing  the  work  of  purification.  Too 
often  is  it  the  fact  that  very  large  inferences 
are  drawn  from  exceedingly  slender  data  and 
among  those  whose  knowledge  of  the  subject 
is  slight  or  superficial,  widespread  misrepre- 
sentation often  results.  About  four  years  ago, 
while  studying  sewage  purification  for  a  city 
of  considerable  size,  attention  was  attracted 
to  some  exceptionally  good  results  produced  by 
a  novel  plant,  analyses  of  the  effluent  from 
which  were  reported  in  the  engineering  press. 
A  journey  followed  as  the  result  of  the  article, 
and  when  the  Mecca  was  reached  the  odor 
from  the  plant  could  be  detected  perhaps  a 
half-mile  away.  It  was  a  severe  lesson,  but 
an  efficient  one,  and  since  that  time  analyses, 
unless  frequently  made,  long  continued  and 
well  certified,  have  lost  their  weight  and  in- 
fluence with  the  writer. 


essary  to  successfully  operate  contact  beds, 
and  it  must  be  admitted  that  so  far  a  good 
deal  of  the  information  is  derived  from  the 
working  of  full-sized  plants,  and  is  well  demon- 
strated. There  are,  however,  many  things 
about  the  working  of  such  plants  which  may 
be  profitably  investigated.  It  may,  first  of  all, 
be  pointed  out  that  arbitrary  lengths  of  time 
for  the  sewage  to  remain  in  contact  with  the  ■ 
grain  of  the  contact  filter  is  not  in  accordance 
with  what  we  know  of  the  fluctuations  in  the 
character  of  the  sewage.  The  fineness  of  the 
grain  of  the  filter,  the  character  of  the  liquid 
to  be  treated,  the  amount  and  fineness  of  the 
suspended  matter  which  it  carries,  the  tem- 
perature of  the  air  and  of  the  sewage  all  must 
reasonably  be  expected  to  have  some  bearing 
on  the  length  of  time  which  the  sewage  is  kept 
in  contact,  and  yet  almost  every  automatic 
device  now  available  fixes  the  time  of  contact 
by  the  quantity  of  inflow.  The  rate  of  inflow 
may  and  usually  does  vary  within  wide  limits 
and  in  a  way  which  may  be  quite  different  from 
the  operator's  ideas  of  the  correct  contact 
period  required.  Indeed,  as  usually  operated, 
there  is  no  chance  at  all  for  experiment  as  to 
what  the  correct  contact  period  should  be  in 
any  particular  case.  It  is  as  evident  here  as 
it  is  with  the  septic  tank  that  if  the  proper 
and  most  efficient  contact  period  for  any  given 
strength   of    sewage,    temperature    of    air  or 
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liquid,  and  fineness  of  grain  could  be  experi- 
mentally determined,  the  efficiency  of  the  plant 
might  be  largely  increased.  There  is  room  for 
great  improvement  over  present  methods  of 
control. 

Leakage. — One  of  the  minor  difficulties  in  the 
operation  of  contact  bods  in  the  smaller  plants 
is  the  question  of  leakage.  A  slight  leakage  of 
the  valves  of  the  automatic  device,  or  of  the 
contact  bed  itself,  is  generally  sufllcient  to 
greatly  retard  the  contact  period,  and  even 
altogether  defeat  the  operation  of  the  beds. 
An  engineer  cannot  be  too  careful  in  superin- 
tending the  construction  to  be  certain  that  the 
contact  bed  is  thoroughly  water-tight  before 
putting  in  the  contact  material.  The  best  form 
of  automatic  device  for  preventing  leakage 
seems  to  be  that  which  relies  upon  an  air 
cushion  for  opening  and  shutting  off  flow.  Or- 
dinary valves  will  often  either  work  very 
stiffly  after  a  while  and  finally  stop  the  auto- 
matic device  from  working  at  all,  or  else  will 
be  so  loose  and  leaky  as  to  allow  a  large  por- 
tion of  the  incoming  flow  to  escape  before  the 
bed  is  filled. 


will  be  necessary,  and  that  the  city  is  purchas- 
ing something  which  can  be  put  off  in  the  most 
remote  ravine  adapted  to  the  purpose  and  there 
left  to  be  forgotten  by  everyone  connected 
with  municipal  responsibilities.  No  plant,  how- 
ever automatic  it  may  be,  however  perfect  its 
appliances  for  preventing  manual  labor  can  be 
left  alone,  unless  possibly  one  might  except  the 
small  plants  for  household  service. 

Intermittent  Filtration. — In  the  operation  of 
plants  consisting  of  septic  tanks  followed  by 
intermittent  filtration  as  a  second  stage,  great 
gains  have  been  made  by  the  introduction  of 
automatic  devices  by  which  the  effluent  from 
the  septic  tank  may  be  rotated  on  to  the  inter- 
mittent filtration  beds.  Such  devices  are  oper- 
ated by  the  falling  sewage.  This  not  only  dis- 
penses with  the  services  of  a  man  who  must 
divert  the  flow  day  by  day,  but  makes  the 
action  of  the  beds  much  more  regular  and  sys- 
tematic, eliminating  the  contingencies  of  night, 
Sundays  and  holidays,  which  would  naturally 
prevent  uniformity  in  operation  by  hand. 
Then,  too,  the  greatly  lessened  area  of  filter 
bed  required  for  septic  tank  effluent  means  that 


of  the  sewage  to  any  unusual  degree.  After 
leaving  the  septic  tank  the  sewage  passes  into 
a  dosing  chamber  holding  7,000  gallons  ot 
liquid,  and  by  means  of  an  automatic  device 
operated  by  the  falling  liquid,  it  is  delivered 
in  rotation  on  to  ten  intermittent  sand  filters 
consisting  of  the  natural  sand  of  the  beach  of 
Lake  Michigan  as  found  in  place.  The  beds 
are  of  3,200  square  feet  area  each.  At  present 
these  beds  are  working  at  the  rate  of  300,000 
gallons  per  acre  per  day,  their  total  area  be- 
ing %  acre.  This  sand  is  quite  fine;  85  per 
cent,  passing  a  sieve  of  40  mesh,  42  per  cent, 
passing  60  mesh  to  the  inch.  In  practical  oper- 
ation it  has  been  found  that  unless  the  septic 
tank  was  working  at  a  maximum  of  efficiency, 
finely  divided  suspended  matter  coming  over 
from  the  tank,  would,  in  the  course  of  time, 
seal  the  surface  of  the  filters  and  render  it 
necessary  to  hand-harrow  them  after  the  ap- 
plication of  five  or  six  doses.  As  each  bed 
receives  about  two  doses  a  day,  this  meant  that 
the  total  area  would  have  to  be  raked  over 
twice  a  week.  In  the  early  operation  of  the 
plant  the  man   in  charge,  failing  to  rake  the 


Septic  Tank.  ('ontrolling  Chamber.  Filter  Beds. 

SEWAGE  PUUIFICATION  TLANT,  WAUVVATOSA,    WIS. 


Supervision. — In  Installing  automatic  devices 
of  any  kind,  and  making  recommendations  for 
their  management,  it  is  a  great  mistake  to  as- 
sume that  they  do  not  need  some  supervision. 
Much  has  been  expected  in  the  practical  opera- 
tion of  sewage  purification  plants  from  the 
many  automatic  features  which  have  recently 
been  introduced.  It  has  been  thought  that  with 
the  newer  biolytic  processes  supplemented  by 
automatic  devices  for  intermittent  filtration  or 
double  contact  work  little  or  no  annual  oper- 
ating expense  would  result.  That  this  is  true 
must  not  be  denied,  and  that  it  does  and  will 
result  in  a  l.irger  adoption  of  sewage  purifica- 
tion processes  in  the  near  future  is  certain; 
but  it  must  be  pointed  out  that  there  is  a  great 
danger  in  going  from  one  extreme  to  the 
other,  and  for  the  designing  engineer  to  inti- 
mate to  the  city  authorities  that  he  is  about 
to  give  them  an  automatic  plant  which  will 
require  no  renewals  and  which  will  practically 
run  itself  year  in  and  year  out,  is  at  once  to 
create  the  ImpreBsion  that  no  expense  at  all 


there  is  the  necessity  for  much  more  rapid 
diversion  of  the  sewage  from  one  bed  to  an- 
other than  was  formerly  the  case  in  intermit- 
tent filtration  practice,  and  this  almost  puts 
it  out  of  the  question  to  employ  manual  labor 
for  this  purpose.  Nowhere  is  the  necessity  for 
careful  regulation  of  the  septic  tank  more  evi- 
dent than  it  is  in  a  plant  of  this  character. 
If  the  septic  tank  effluent  is  filled  with  sus- 
pended matter,  even  finely  divided,  and  the 
sand  of  the  bed  is  of  fine  grain,  very  careful 
management  is  necessary. 

Lake  Forest,  III. — The  Lake  Forest  plant, 
which  has  been  under  the  writer's  supervision 
during  the  past  year,  consists  of  a  septic  tank 
of  about  50,000  gallons  capacity  divided  into 
five  compartments.  The  tank  is  neither  light- 
nor  air-tight.  It  has  no  patent  arrangements 
for  inlet  or  outlet,  and  is  an  open  tank  housed 
over  with  a  light  structure  giving  ample  ven- 
tilation and  opportunity  for  inspection,  while 
preventing  the  hot  sun  of  summer  or  the  cold 
winds  of  winter  from  varying  the  temperature 


beds  at  all,  reported  that  there  must  be  some- 
thing the  matter  with  the  under  drains  as  the 
sewage  would  not  go  through  the  beds.  A  visit 
to  the  plant  at  once  revealed  that  the  difficulty 
was  due  to  negligence,  and  a  little  application 
of  the  rake  soon  broke  up  the  surface  skin  and 
put  the  beds  in  normal  shape  again.  Later, 
after  the  septic  tank  was  better  regulated, 
much  less  suspended  matter  came  over  on  to 
the  filters,  and  a  great  improvement  was  seen 
in  the  amount  of  care  which  the  beds  had  to 
receive.  With  fine  sand  used  at  this  plant,  it 
is  probable  that  there  will  always  be  from  ten 
to  twelve  hours  of  labor  per  week  necessary 
to  keep  the  beds  in  good  condition.  The  septic 
tank  Is  now  operating  with  6M..  hours  rest 
period,  the  longest  of  any  of  the  plants  under 
notice,  the  sewage  being  thick  and  concen- 
trated. The  tank  has  not  been  cleaned  dur- 
ing the  year  and  no  perceptible  deposit  has 
occurred. 

Wauwatosa,  Wis. — The    Wauwatosa  plant  Is 
constructed  on  the  same  lines  as  the  Lake  For- 
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est  plant.  A  septic  tank  holding  40,000  gallons 
of  sewage,  operated  on  the  five  compartment 
system,  was  constructed  of  concrete  and  cov- 
ered with  a  plain  brick  house.  The  effluent  is 
delivered  to  a  dosing  chamber  in  a  separate 
structure  containing  about  U.OUO  gallons,  which 
by  an  automatic  device  is  delivered  in  rota- 
Uon  on  to  sU  filtration  beds  about  3'j  feet  in 
depth.  The  sand  of  which  these  beds  are  com- 
posed is  much  coarser  than  that  used  in  the 
Lake  Forest  plant,  consequently  it  has  not 
needed  so  much  attenUon.  One  hand  harrow- 
ing each  week  for  each  bed  has  kept  the  plant 
up  to  its  maximum  efficiency,  and  the  effluent 
is  clear  and  odorless  after  being  kept  in  close 
stoppered  bottles  for  several  days.  The  auto- 
maUc  device  has  been  satisfactory  and  has 
operated  without  stoppage  for  over  a  year. 
The  tank  is  operated  with  about  four  hours' 
rest  period,  and  with  the  exception  of  removal 
of  surface  scum  once  or  twice  has  not  needed 
cleaning.  The  filter  beds  are  operating  at  the 
rate  of  300.000  gallons  per  acre  per  day,  but 
when  high  water  prevails  in  the  river  they  are 
discontinued.  The  sewage  is  growing  stronger. 
The  plant  has  been  in  competent  hands  from 
the  very  beginning,  and  is  excellently  managed. 

Holland,  Mich. — Two  septic  tanks  at  Holland, 
Mich.,  have  been  in  operation  over  one  year. 
The  effluent  is  emptied  into  Black  Lake.  The 
sewage  is  not  strong  as  the  sewer  system  is 
not  yet  extensive,  but  the  tanks  are  exercising 
a  marked  improvement  on  the  impurities,  and 
so  far  have  kept  free  from  deposit.  The  main 
tank  is  constructed  with  three  compartments, 
and  has  a  rest  period  at  present  of  about  two 
hours.    The  plant  is  not  closely  watched. 

Glen  View,  111. — This  plant  originally  con- 
structed in  1898  has  not  been  uader  the  writ- 
er's observation  for  two  years.  One  year  it 
was  entirely  neglected.  The  last  season  it  has 
bad  some  attention.  The  septic  tank  is  only 
a  single  compartment  and  the  secondary  stage 
consists  of  contact  beds  of  coke.  The  writer 
is  informed  that  during  the  past  season  these 
contact  beds  have  been  successfully  operated 
as  continuous  filters.  About  10,000  gallons  of 
very  concentrated  sewage  a  day  is  cared  for. 
When  the  plant  is  supervised  the  effluent  is 
good.  The  tank  has  had  to  be  cleaned  at  least 
once  every  year,  and  one  year  (1899)  it  was 
cleaned  four  times. 

Princeton,  HI.— A  60,000  gallon  septic  tank 
has  been  in  operation  about  one  year.  It  is 
built  on  the  five  compartment  system  and 
housed  over.  It  does  not  receive"  special  atten- 
tion, but  good  results  are  reported.  If  so,  they 
are  probably  accidental.  It  has  never  been 
cleaned,  but  some  deposit  on  the  bottom  is  re- 
ported. The  rest  period  Is  not  known.  The 
plant  was  designed  with  intermittent  filtration 
as  a  secondary  stage,  but  the  city  is  now  hop- 
ing that  the  first  stage  will  be  sufficient  to 
avoid  nuisance. 

Dtnville,  Ky. — Three  septic  tanks  have  been 
in  operation  here  over  one  year.  The  largest 
Is  of  40,000  gallons  capacity,  and  is  followed  by 
intermittent  subsoil  filtration.  It  is  reported 
to  l)e  working  well,  but  receives  no  special  at- 
tention. It  is  perhaps  too  early  to  draw  con- 
clusions concerning  it.  It  has  not  required 
cleaning  as  yet. 

Highland  Park,  III. — A  small  septic  tank  has 
been  In  operation  on  the  West  district  for  two 
years.  It  has  received  no  attention  whatever 
and  has  caused  no  complaint  as  yet;  it  has 
never  been  cleaned.  It  is  said  not  to  be  unduly 
filled  with  deposit.  The  effluent  Is  reported  as 
good,  but  the  sewage  it  receives  is  not  strong. 
It  is  noticed  as  a  matter  of  experience  that 
weak  or  thin  sewage  is  not  generally  exacting 
in  its  treatment. 
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An  Analysis  of  the  Commercial  Value  of  a 

Water-Power. 

Sliebtly  condensed  from  a  paper  by  A.   r.   Nagle  be 
fore  the  .American  Society  of  Mechanical  Kngineers. 


The  writer  recently  testified  in  court  as  to 
the  value  of  water-power  per  horsepower  per 
annum  in  a  manner  that  may  be  of  interest  to 
our  membership.  The  subject-matter  has  been 
discussed  heretofore  in  our  society,  but  I  am 
not  aware  that  precisely  the  same  analysis  has 
been  given  before.  The  problem  is  quite  a 
familiar  one  to  New  England  engineers.  The 
river-flow  is  assured  to  certain  abutting  parties 
by  old  legislative  grants,  and  is  usually  used 
for  power  purposes.  Any  town  or  city  taking 
water  from  this  stream  is  liable  for  damages 
incurred  by  reducing  the  available  power  of 
said  stream  of  water.  The  amount  of  power 
existing  in  the  stream  at  each  mill,  expressed 
in  horse-power  per  second,  as  well  as  the 
amount  taken,  or  diverted,  by  the  city,  and  af- 
fecting the  particular  mills,  is  a  problem  for 
hydraulic  engineers  which  I  do  not  take  up; 
but  the  value  of  the  water-power  at  each  mill  is 
a  problem  which  I  have  attempted  to  solve.  I 
have  formulated  my  studies  under  three  the- 
orems, which  I  believe  express  the  true  prin- 

Tahlc  I. — Annual  Cost  of  Steam-power  per  Indicated, Horsepower. — Compound  Condensing  Engine. 
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any  analysis  that  may  be  applied  to  the  prob- 
lem under  consideration. 

The  annual  cost  of  steam-po-wer  per  horse- 
power, including  every  item  except  land,  can 
be  calculated  by  an  experienced  engineer  for 
any  particular  locality  with  reasonable  accu- 
racy. In  Tables  I.  and  II.  I  have  given  my  esti- 
mates of  engine  plants  ranging  from  50  horse- 
power to  500  horse-power,  single-condensing 
engines;  and  from  400  horse-power  to  1,500 
horse-power  compound-condensing  engines  lo- 
cated along  the  Blackstone  River,  New  Eng-' 
land.  These  estimates  are  generally  large,  but 
as  the  items  appear  both  in  the  minuend  and 
subtrahend  of  the  calculation,  the  remainder, 
resulting  in  the  value  of  the  water-power,  is 
not  so  seriously  affected  thereby.  The  result, 
however,  of  these  larger  figures  for  steam- 
power  is  to  increase  the  value  of  the  water- 
power.  The  items  comprising  the  tables  are 
all  so  well  known  to  engineers  that  it  is  need- 
less for  me  to  comment  upon  them.  Nor  is  it 
so  much  my  purpose  to  establish  the  accuracy 
of  these  particular  items,  or  their  results,  as  it 
is  to  establish  a  principle,  or  method,  of  cal- 
culating the  value  of  a  water-power  for  power 
purposes,  and  thereby  take  the  problem  o)it  of 
the  domain  of  prejudiced  guesswork. 


Horsepower.  400 

Cost  of  plant  per  I.H.P $64.00 

Annual  interest,   etc.,  at  10  p.  c. 

per  I.H.P 6.40 

Cost  of  banking   (no  heating)   re- 
pairs,   supplies,    engineer,    etc., 

per  I.H.P 7.30 

Annual   (3,060  hrs.)    cost  of  coal 

at  $4.50  per  long  ton  per  I.H.P.   12.30 
Total  annual  cost  per  I.H.P 26.00 


500 
$60.00 

6.00 


7.60 


11.40 
25.00 


600 
$57.50 

5.75 


7.75 


10.50 
24.00 


700 
$56.00 

5.60 


7.80 


23.25 


800 
$55.50 

5.55 


7.95 


9.50 
23.00 


000 
$55.00 

5.50 


7.70 


9.30 
22.50 


1.000 
$54.60 

5.46 


7.55 


9.25 
22.26 


1,200 
$54.00 


5.40 


7.50 


9.25 
22.15 


Tahle  II, — Annual  Coat  of  Steam-power  per  Indicated  Ilorae-potcer. — Simple   Condensing   Engine. 


75 
$75.00 

7.50 


8.50 


Horse-power.  50 

Cost  of  plant  per   I.H.P $90.00 

Annual   Interest,  etc.,  at   10   p.   c. 

per  I.H.P 9.00 

Cost  of  banking  (no  heating)  re- 
pairs, supplies,  engineer,  etc., 
per   I.H.P 9.00 

Annual    (3,060  hrs.)    cost   of  coal 

at  $4.50  per  long  ton  per  I.H.P.   25.00 

Total  annual  cost  per  I.H.P 43.00 

ciples  under  which  the  problem  can  be  solved 
with  as  much  certainty  as  the  cost  of  a  steam- 
power. 

Theorem  1.  The  value  of  water-power,  when 
of  ample  capacity  for  a  specific  purpose,  does 
not  exceed  the  cost  of  what  a  competing  power, 
steam  or  gas  engine,  can  be  installed  and  oper- 
ated for  at  the  same  locality. 

Theorem  2.  When  a  water-power  is  insuffi- 
cient for  a  specific  purpose,  due  to  the  varying 
flow  at  different  seasons  of  the  year,  and  its 
limited  amount,  then  its  value  is  reduced  from 
that  established  by  Theorem  1,  by  the  cost  of 
installing  and  operating  a  steam  plant  to  make 
good  this  insufficiency. 

Theorem  3.  The  damages  to  be  paid  annual- 
ly, or  capitalized  at  —  per  cent,  if  made  in  one 
payment,  for  a  given  amount  of  diverted  water- 
power  is  the  value  of  the  water-power  as  found 
by  Theorem  2,  plus  the  depreciation  in  the 
value  of  the  remaining  water-power. 

The  cost  of  power  is  an  element  in  all  pro- 
ductive industries,  and  whether  it  be  a  large 
or  small  element,  the  mill  (we  will  call  it)  de- 
mands a  certain  amount  of  power,  the  cost  of 
which,  if  a  steam  plant,  can  be  calculated  quite 
closely,  probably  within  10  per  cent.  It  Is  the 
interest  of  the  mill  owner  to  obtain  his  power 
at  the  least  possible  cost  to  himi^'lf,  and  he 
stands  in  the  position  of  a  buyer  of  power  be- 
fore the  power-producing  public.  Two  sellers 
may  offer  him  power — a  steam-power  producer, 
or  a  water-power  producer.  Because  the  mill 
owner  In  New  England  is  generally  also  a  wa- 
ter-power owner,  does  not  change  the  relation 
of  the  power  consumer  to  the  power  producer, 
a  buyer  and  a  seller,  and  for  a  clear  under- 
standing of  this  complex  problem,  it  is  abso- 
lutely necessary  to  separate  the  two  parlies  In 


100 

$65.00 
0.50 


8.20 


150 
$57.00 

5.70 


8.30 


200 
$51.00 


8.60 


250 
$47.00 
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300 
$45.00 

4.50 


'.90 


400 
$43.00 

4.30 


.85 


1,500 
$53.00 

5.30 


7.50 


9.20 
22.00 


500 
$42.00 

4.20 


7.80 


22.00 

20,00 

17.00 

15.30 

15.00 

14.60 

13.85 

13.00 

38.00 

34.70 

31.00 

29.0(J 

28  00 

27.00 

26.00 

25.00 

Theorem  1  is  almost  a  self-evident  proposi- 
tion. No  mill  owner  as  a  buyer  of  power  will 
pay  more  for  water-power  than  he  can  install 
and  operate  a  steam  plant  for.  He  would  not 
even  give  as  much  as  that,  because  if  he  had 
water-power  only,  he  would  have  to  install  a 
boiler  plant  for  heating  and  other  auxiliary 
uses;  while  if  he  had  a  steam  plant,  he  could 
supply  himself  with  this  additional  steam  at  a 
comparatively  small  cost.  For  present  pur- 
poses, however,  I  shall  neglect  this  fact. 

Theorem  2  is  not  quite  so  obvious.  Very  few 
water-powers  are  of  sufficient  power  to  supply 
the  large  mills  they  drive  with  ample  power 
every  day  in  the  year.  At  times  there  is  an 
excess,  and  at  other  times  it  is  quite  insuffi- 
cient. It  is  at  this  point  that  a  clear  under- 
standing must  be  had  of  the  relation  of  the  mill 
owner  to  the  water-power  owner.  It  is  not  the 
business  of  the  mill  owner  to  meddle  with  the 
problem  of  this  varying  and  insufficient  water 
supply.  That  difficulty  belongs  entirely  to  the 
water-power  owner.  In  order  to  make  the  wa- 
ter-power commercially  available,  in  order  to 
give  it  any  value  at  all  to  the  purchaser  of 
power,  in  order  to  give  it  what  it  has  b^en 
pleased  to  call  "a  market  value,"  "a  commer- 
cial value,"  he  must  supplement  the  fluctuating 
water-power  with  steam-power.  The  maximum 
possible  price  obtainable  for  the  combined 
steam  and  water-power  has  been  fixed  by  the 
cost  of  a  single  steam  plant.  Hence  the  less 
the  steam-power  costs  him  the  more  he  will 
get  for  his  water-power.  This  will  be  more 
fully  illustrated  by  detailed  calculations  here- 
after. 

Theorem  3.  This  theorem  is  perhaps  more 
theoretical  than  practical,  for  in  few  cases  is 
the  quantity  of  water  diverted  from  a  stream 
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sufficiently  large  to  affect  perceptibly  the  quan- 
tity remaining.  It  is,  however,  a  fact  that  re- 
peated diversions  constantly  diminish  the  value 
of  the  remaining  power;  and  it  is  proper  that 
this  depreciation  of  the  remaining  power  should 
be  paid  for  at  each  diversion.  This  would  seem 
to  be  a  principle  of  equity,  and  I  have  investi- 
gated the  application  to  a  particular  case  upon 
a  rather  extravagant  hypothesis. 

To  illustrate  the  practical  application  of  the 
theorems  here  advanced,  one  mill  and  its  power 
diagram  has  been  selected  from  the  testimony 
in  the  suit.  The  river  flow  in  horse-power  per 
minute  for  every  month  in  the  year  is  estab- 
lished at  the  mill  by  the  hydraulic  engineers 
employed  in  the  suit.  The  amount  of  the  di- 
verted power  at  the  mill  is  also  given  by  said 
engineers,  but  is  too  small  to  appear  in  the 
diagram,  Fig.  1.  The  amount  of  power  required 
to  operate  the  mill,  and  the  wheel  capacity, 
are  given  by  the  mill  owner.  Referring  to  Fig. 
1,  the  power  of  the  river  flow  is  seen  to  vary 
greatly.  This  mill  requires  an  average  of  900 
horse-power  per  annum.  The  water  wheel  is 
of  only  743  horse-power,  and  the  mean  annual 
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water-power  is  690  horse-power,  requiring  a 
steam-power  of  210  horse-power  to  give  the  900 
horse-power  to  the  mill.  The  low  stage  of  the 
river  is  such  that  a  370  horse-power  steam 
plant  will  be  required  at  times. 

Table  III. — Yalley    Falls   Company. 

Kequired  mill-power 900  H.-P. 

Average  water-power   690      " 

Average  steam-power 210      " 

Maximum   steam-power   370      " 

Time  engine  runs 12  months 

Kull  annual  cost  of  900  H.-P.C.C.  plant 

at    .$22..50    $20,250 

Annual  interest,  etc.,  370  H.-P.S.C.  at 

$4.40     $1,628 

Annual  supplies,  etc.,  370  H.-P.S.C.  at 

$7.85   2,904 

Annual  coal,  210  H.-P.S.C.  at  $14.00.  .   2,940 

Total  cost  of  210  H.  P.  steam $7,472         7,472 

Cost   per    H.-P 35.60 

Value  of  600  H.-P.  water $12,778 

Value  of  1  H.-P.  water $18.52 

Maximum  Efficiency  of  a  Water-power  Plant. 
— Referring  again  to  Fig.  1,  it  is  quite  evident 
that  a  larger  wheel-power  would  have  been 
conducive  to  a  greater  value  of  the  water- 
power.  For  the  purpose  of  ascertaining  the 
greatest  value  of  a  water-power  by  the  rules 
laid  down  in  this  paper,  let  us  assume  that  the 


minimum  flow  is  as  shown  in  the  figure.  In 
that  case  water  of  530  horse-power  would  be 
supplied  every  day  in  the  year,  and  if  it  could 
be  brought  about  that  a  mill  required  just  that 
amount  of  power,  the  water-power  would  be 
worth  $25  per  horse-power  (see  Table  I.),  and 
the  water  owner  would  receive  a  revenue  of 
113,250  per  annum.  On  the  other  hand,  if  the 
mill  still  required  900  horse-power,  and  only 
530  horse-power  wheel-power  were  available, 
then  the  calculation  would  stand  as  in  Table  IV. 

TahU  IV. 

Uequired  mlU-power   900  H.-P. 

Average  water-power 530      " 

Average   steam-power  and  maximum. .      370      " 
Full   annual   cost   of  90U   H.-P.C.C.   plant  at 

$22.50     $20,250 

Annual  Interest,   etc.,  370  H.-P.S.C.  at 

$4.40   $1,628 

Annual  supplies,  etc.,  370   H.-P.S.C.  at 

$7.85     2,904 

Annual  coal,  370  H.-P.S.C.  at  $14.00..    5,180 

Total  cost  of  370  H.-P.  steam.  ..  .$9,612        9,612 

Cost  per  H.-P 26.00 

Value  of  530  H.-P.  water 10,538 

Value  of  1  H.-P.  water $19.88 

Now  let  us  go  a  step  further,  and  under  the 
same  conditions  and  requirements  put  in  a  900- 
horse-power-wheel.  Then  the  calculations  will 
stand  as  in  Table  V. 

Table  Y. 

Uequired  mill-power   900  H.-P. 

Average  water-power 764 

Average  steam-power   136      " 

Maximum  steam-power    370      " 

Time    engine    runs 7Vi  montlis 

Pull   annual   cost  of  900   H.-P.C.C.   plant   at 

$22.50    • $20,2.50 

Annual  interest,  etc.,  370  H.-P.S.C.  at 

$4.40    $1,028 

7 '/a    mos."   supplies,  etc.,  370  H.-P.S.C. 

at  $7.85    .. 1,815 

Annual  coal  136  H.-P.S.C.  at  $14.00...    1.904 

Total  cost  of  136  H.-P.  steam $5,347         5,347 

Cost  per  H.-P 39.32 

Value  of  764  H.-P.   water 14,903 

Value  of  1  H.-P.  water $19.54 

Hence,  we  see  that  a  mill  requiring  900  horse- 
power with  a  river  flow  as  indicated  by  Fig.  1, 
can  be  supplied  with  power  by  a  water-power 
owner  in  one  of  two  extreme  ways.  If  he  puts 
in  only  530  horse-power  wheels  running  every 
day  in  the  year  at  this  power,  he  will  receive 
$10,538  net  for  his  water,  but  he  must  spend 
$9,612  for  steam-power  in  order  to  obtain  this 
amount  for  his  water.  If,  on  the  other  hand, 
he  would  put  in  a  900-horse-power  wheel  and 
spend  $5,347  for  steam,  albeit  it  costs  at  the 
rate  of  nearly  $40  per  horse-power,  he  will  re- 
ceive nearly  $15,000  per  annum,  or  $19.54  per 
horse-power. 

Monthly  versus  Annual  Averages. — There  is 
some  question  as  to  the  accuracy  of  determin- 
ing the  average  annual  value  of  the  water- 
power  by  the  annual  average,  or  calculating  it 
separately  for  each  month  in  the  year.  I  have 
made  an  estimate  of  said  values  as  applied  to 
Fig.  1,  by  monthly  estimates,  and  compared  it 
with  the  annual  average  which  has  been  used 
throughout  these  calculations.  I  have  also  in- 
troduced a  corrected  value  of  coal  due  to  un- 
derloading of  the  engine,  and  embodied  the  re- 
sult in  Table  VI.  Column  1,  Table  VI.,  is  the 
average  monthly  steam-power,  column  2  is  the 
cost  of  this  steam-power  as  found  by  preced- 

Table  VI. 

Power   required   at   mill 900  H.-P. 

Cost  of  steam,   H.-P.   per  annum $22.50 

Cost  of  coal  per  H.-P.  per  annum 9.30 

Cost  of  Cost  of  coal  Cost  of  Value  of 

steam  per  per  H.-P.  steam  water  per 

Monthly     H.-P.  corrected  for  per  H.-P.  II.-P.  based 

H.-P.  uncorrected,  underload,  corrected,  upon  Col.  4. 

160           $42.32  $17.50  $45.82  $17.47 

160             42.32  17.50  45.82  17.47 

160             42.32  17.50  45.82  17.47 

160             42.32  17.50  45.82  17.47 

160             42.32  17.50  45.82  17.47 

220             34.60  16.00  36.62  17.94 

350             27.00  14.00  27.00  19.67 

330             27.73  14.00  27.73  19.47 

300             29.11  14.50  29.61  18.95 

240             32.89  15.50  34.38  18.18 

160             42.32  17.50  45.82  17.47 

160             42.32  17.50  45.82  17.47 

210             37.30  16.38  39.67  •18.04 

210             35.60  14.00              tl8.52 

•Annual  average  by  monthly  estimate.  t  Annual 
average  by  yearly  estimate. 


Ing  methods,  column  3  is  the  corrected  cost  of 
coal  per  annum  for  an  underloaded  engine,  col- 
umn 4  is  the  annual  cost  of  steam-power  based 
upon  coal  value  in  column  3,  and  column  5  is 
the  final  value  of  water-power  based  upon  steam 
cost  in  column  4. 

It  will  be  seen  that  while  the  cost  of  steam- 
power  (210  horse-power)  based  upon  a  yearly 
average  is  $35.60  per  horse-power.  It  is  in- 
creased to  $37.30  per  horse-power  if  made  upon 
a  monthly  basis;  and  if  also  corrected  for  coal, 
becomes  $39.67  per  horse-power;  and  the  value 
of  water-power  is  reduced  fi-om  $18.52  to  $18.04, 
which  is  less. than  one  would  have  supposed  it 
to  have  been,  and  yet  It  is  the  correct  way  to 
pursue. 

Successive  Diversions. — The  amount  of  water 
diverted  is  usually  very  small  in  proportion  to 
the  total  quantity  in  the  river.  To  illustrate 
in  detail  the  manner  of  calculating  the  value 
of  the  water-power  per  horse-power  per  annum 
when  large  quantities  of  water  are  taken  at 
several  intervals  instead  of  all  at  one  time,  I 
have  applied  the  calculation  to  a  water  priv- 
ilege substantially  like  that  of  the  Valley  Falls 
Company,  Fig.  1,  where,  say,  100  horse-power 
is  taken  at  each  interval,  until  it  is  all  taken. 
The  results  are  given  in  Table  VII. 


Table  r//.— First  Case,  Original  Condition. 

Required  mill-power 900  H.-P. 

Average  water-power 700      " 

.Average  steam  power " 200      " 

Maximum  steam-power 400      " 

Time  engine  runs 12  mos.  always 

Full   annual   cost   of  900   H.-P.C.C.   at 

$22.50     $20,250 

Annual  Interest,  etc.,  400  H.-P.C.C.  at 

$0.40    $2,560 

Annual  slippUes,  etc.,  400  H.-P.C.C.   at 

$7.30   2,920 

Annual  coal,  200  H.-P.C.C.  at  $12..30.  .    2.400 

Total  cost  of  200  H.-l".  steam.  ..  .$7,940        7.940 

Cost  per  H.-P 39.7U 

Value  of  700  H.-P.   water 12.310 

Value  of  1  H.-P.  water $17.60 

Second  Case. 

Itequired  mill-power 900  H.-P. 

Average  water  power   600 

Average  steam-power   300      " 

Maximum  steam-power   ,500 

Full  annual  cost  of  900  H.-P.  as  before $20,2.50 

Annual   interest,  etc.,  500  H.-P.C.C.   at 

$6.00   $3,000 

Annual  supplies,  etc.,  500  H.-P.C.C.  at 

$7.60     3,800 

Annual  coal,  300  H.-P.C.C.  at  $11.40..    3,420 

Total  cost  of  300  H.-P.  steam..  .$10,220      10,220 

Cost   per    II.-P 34.07 

Value  of  600  H.-P.  water 10,030 

Value  of  1  H.-P.  water $10.72 

Third  Case. 

Enquired  mill-power 900  H.-P. 

Average  water-power    500 

Average  steam-power 400      " 

Maximum   steam  power    600      " 

Full  annual  cost  of  900  H.-P.  as  before $20,250 

Annual  interest,  etc.,  600  H.-P.C.C.  at 

$5.75    $3,450 

Annual  supplies,  etc.,  600  H.-P.C.C.  at 

$7.75   4,650 

Annual  coal,  400  H.-P.C.C.  at  $10.50..   4,200 

Total  cost  of  400  H.-P.  steam..  .$12,300      12,300 

Cost  per  H.-P 30.75 

Value  of  500  H.-P.  water 7,950 

Value  of  1  H.-P.  water $15.90 

A  summary  of  cost  of  steam-power  and  value 
of  water-power  at  seven  successive  diversions, 
the  required  mill-power  remaining  at  900  horse- 
power, is  given  in  Table  VIII. 

Table  VIII. 

Cost  of  Steam-power.  Value  of  Water-power. 

Per  H.-P.  Total  Per  H.-P.  Total 

Amount,    annual,     cost.  Amount,  annual,  value. 

12             3  4  5  6 

200  H.-P.    $39.70    $7,940  700  H.-P.  $17.60  $12,310 

300      "          34.07    10,220  600      "  16.72  10,030 

400      "         30.75    12,300  500      "  15.90  7,950 

500      "          28.61    14,305  400      "  14.86  5,945 

600      "          27.50    16,500  300      "  12.50  3.750 

700      "          26.27    18.390  200      "  9.30  1,860 

800      ■•          24.10    19,320  100      "  9.30  930 

900      "          22.50    20,250  0      " 

In  addition  to  the  value  of  the  diverted  wa- 
ter-power, there  is  also  a  depreciated  value  to 
the  remaining  water-power.  This  is  easily 
found  by  finding  the  value  of  the  water-power 
before  and  after  diversion,  and  the  difference 
between  the  two,  multiplied  by  the  amount  re- 
maining, Is  the  amount  to  be  paid  for  deprecia- 
tion.    Table  IX.  gives  these  amounts,  as  well 
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as  the  direct  damaiges  for  100  horse-power  di 
verted  at  seven  intervals. 
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the  defendant  has  no  right  to  use  that  plant. 
The   maintenance    of    this   auxiliary   steam 
Itcmalning  power  for  Seven 
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Letter  to  the  Editor. 


.    .     .  ..<  in^  II   i>    nirertfd  Succctsivrlu.  and  Divrcciation  of  Hcmaiiung  power  jor  a 
'■'*ft^:*"".JrSd'£y^«^  i'Sov*  9^*a.^^      V""'   »•"'••  ™/  «'  »---5'^-    *-«-^^''  per  Annum. 
Valae 


.Vmount 

of  water- 
power. 
1 

700  U.-P. 

600 

50U      " 

■WO 

300      " 

200      •* 

100      •• 

Total . 


of  water 
peril,  r. 

»17.60 
16.72 
15.»0 
14.86 
12.50 
9.30 
9.30 


Itlfference. 
3 
0.S8 
0.82 
1.04 
2.36 
3.20 
O. 


Cost 

\Vatcr-ix>wer 

100  H.  r. 

remaining. 

4 

5 

J1.760 

600  U.-P. 

1,672 

500      " 

1,600 

400      " 

1,486 

300      •• 

1,250 

200      " 

930 

100      •' 

930 

Amount  of 
depreciation. 
6 
$528 
410 
416 
708 
640 


$9,618 


12,702 


Total  Cols. 
4  and  U. 

7 

$2,288 

2,082 

2,006 

2,104 

1,890 

930 

930 

$12,320 


Cumulative 

amount. 

8 

$2,288 

4,370 

6,376 

8,570 

10,460 

11,390 

12,320 


The  accounts  of  the  water-power  owner  will, 
therefore,  stand  as  in  Table  X. 

Table  X. 
Receives  annually   from   the   ""I   o*"«f  f°f  $20,250 

Bd^ ^'  »»tVr'  is  t'aken    eipe'nds  annaally 

forat-ii-power  tTable  Vlll,  Column  3)..  ...^40 

Leavlns  a  net  Income  of •■.•_■.:.;  •  •,;,■,  ♦^— "" 

Ist-mienlOO  11.  P.  are  taken  aMl';,""  P'»^  ...q  .,go 

depreciation,  receives  from  mill  owner....  ♦-^.-^" 

100  H.^.— Kr;)m  city   tTable  IX,  Column  8)  i^^^ 

Expetart'o*;  it-^rpo'i^erCTabliviii.Col.-SJ     10:220 

Net   Income    ••   *     ' 

2d-Second  diversion  at  $16.70  plus  deprecla- 

Ex-^dl^'i  i?e^r(Tibie-Vl-U.C-o.nmn3J::   'jlSOO 

.Vet  Income  of sio'2'O 

Sd—From  mill  owner 6376 

Prom  city ■ ; »*»6'626 

100  H.- P.-  Total   ini-ome  of *i4  sGs 

Coet  of  steam  as  above Sr''3'M 

Net   Income    '  "'  ' 

It  Will  be  seen  that  the  analysis  proves  Itselt 
correct  in  every  instance.  The  water-power 
owner,  whose  income  was  112,320  per  annum 
before  any  diversion  of  water  took  place  al- 
ways receives  the  same  figure,  whether  much 
or  little,  or  all  be  taken,  at  intervals,  or  all  at 
one  time. 

It  is  someUmes  admitted  by  engineers  on  the 
other  side  that  my  analysis  for  ascertaining 
the  value  of  water-power^may  be  correct,  but 
that  diverted  water-power  must  be  paid  for  at 
what  it  costs  to  take  its  place.  Thus  the  value 
of  the  water-power  is  J18.52,  but  the  cost  of  its 
auxiliary  steam-power  is  $35.60  per  horse- 
power, and  they  would  thus  maintain  that  that 
should  be  the  amount  to  be  paid  tor  diverted 
power.  This  seems  very  plausible,  and  it  is  a 
fallacy  not  easily  seen  through  by  engineers, 
attorneys,  or  courts:  but  it  is  a  fallacy  never- 
theless. It  is  a  fallacy,  in  the  first  place,  be- 
cause If  the  theory  were  correct,  it  would  lead 
to  absurd  conclusions.  Thus,  if  the  entire  wa- 
ter-power of  690  horse-power  were  taken  and 
paid  for  at  the  rate  of  the  cost  of  its  auxiliary 
steam-power,  namely,  $35.60,  the  damages 
would  be  $24,564.  which  exceeds  the  cost  of  an 
entire  900-horse-power  steam  plant. 

It  is  fallacious,  in  the  second  place,  because 
it  makes  the  damages  to  an  imperfect  or  in- 
sufficient water-power  greater  than  is  conceded 
to  be  the  value  of  a  perfect  or  complete  one; 
that  is.  It  is  claimed  that  $35.60  per  horse-power 
should  be  paid  for  a  defective  water-power 
when  $22.50  per  horse-power  will  pay  for  a 
perfect  power. 

It  were  perhaps  better  for  a  clearer  under- 
standing of  this  problem  If  the  cost  of  furnish- 
ing the  auxiliary  steam-power  were  not  reduced 
to  its  equivalent  cost  per  horse-power  at  all, 
and  simply  to  say  that  It  costs  the  water-power 
owner  so  much  money  to  supply  the  natural 
defe<;t8  of  his  water-power,  which  expense  he 
must  go  to  in  order  to  find  a  market  for  his 
water-power.  The  question  of  cost  of  steam- 
power  is  only  entered  into  in  order  to  ascer- 
tain the  true  value  of  the  water-power,  and  it 
is  the  interest  of  the  water-power  owner  to 
make  it  as  little  as  possible.  As  a  matter  of 
fact,  for  the  small  diverted  power.  It  costs  him 
only  the  price  of  coal,  say  $14  per  horse-power 
per  annum,  while  he  is  paid,  under  this  analysis 
$18.52  per  horse-power.  It  is  held,  however, 
that  If  he  is  paid  only  for  the  coal  consumed, 
he  it  paid  nothing  for  his  plant,  etc.,  and  that 


plant  is  a  necessity  and  a  burden  entirely  upon 
the  shoulders  of  the  water-power  owner,  in  or- 
der to  make  his  water-power  worth  its  maxi- 
mum to  himself,  and  that  maximum  value  of 
water-power  the  defendant  is  willing  to  pay. 

Two  causes  are  at  work  which  make  this  aux- 
iliary steam-power  disproportionately  expen- 
sive: First,  the  natural  fluctuation  of  the  river 
flow;  and,  second,  its  insufficiency  for  the  uses 
of  the  mill.  Neither  of  these  causes  are  the 
fault  of  the  defendant,  except  in  the  latter  case, 
by  the  amount  of  diversion.  It  is  not  the  fault 
of  the  defendant  that  the  auxiliary  power  costs 
what  it  does,  and  he  should,  therefore,  not  be 
made  to  pay  for  it.  When  he  has  paid  the 
market  or  commercial  value  of  the  water- 
power,  plus  the  damage  inflicted  upon  the  bal- 
ance of  remaining  power,  he  has  met  the  re- 
quirements of  equity. 

En  passant  I  may  allude  to  the  favorite  il- 
lustration of  eminent  counsel,  that  if  a  man 
brings  into  the  city  horses  which  he  is  selling 
for  $100  apiece,  and  the  city  takes  for  its  own 
use  one  or  more  of  his  horses,  the  city  must 
pay  $100  fpr  the  horses  taken,  and  not  $50  or 
so,  or  whatever  they  may  cost  him.  1  agree 
to  the  correctness  of  the  claim  of  the  plaintiff. 
On  the  other  hand,  the  plaintiff  attempts  to 
establish  the  market  value  of  steam-power  by 
asking  a  tenant  at  some  city  factory  what  he 
pays  for  power.  The  case  of  a  tenant  at  a  dis- 
tance from  the  source  of  power,  and  in  small 
amounts,  is  not  an  analogous  case  with  the 
one  with  water-power  at  a  mill.  Here  the  en- 
tire water-power  Is  absorbed  by  one  purchaser, 
and  in  order  to  give  the  entire  water-power  its 
maximum  commercial  value,  an  incidental  ex- 
pense is  necessary,  with  which  the  defendant 
really  has  no  concern. 

Theorem  3  expresses  the  true  basis  upon 
which  damages  should  be  paid.  Under  the 
analysis  here  laid  down  the  water-power  owner 
is  not  injured  one  dollar  whether  much  or  lit- 
tle water  be  taken,  for  he  is  assured  precisely 
the  same  annual  income  he  received  before  the 
city-  trespassed  upon  his  rights  as  after.  In 
the  suit  referred  to,  however,  the  amount  of 
power  diverted  is  so  small  compared  with  the 
river  flow  or  total  mill  power  that  I  neglected 
to  compute  this  item. 


RooKwoou  CoMi'ou.NU  Engines. 
Sir:  In  the  issue  of  The  Engineering  Record 
for  Nov.  22  may  be  found  some  data  of  a  triple 
expansion  engine  test  made  by  Prof.  Hollis. 
The  conditions  under  which  this  engine  is 
working  are  not  fully  stated,  but  enough  is  said 
to  invite  comparison  between  its  performance 
and  that  of  the  Atlantic  Mills  compound  engine 
tested  by  Mr.  Barrus.     (Eng.  Rec.  Nov.  8.) 

The  boiler  pressure  and  load  were  in  each 
case  nearly  the  same.  A  slight  superheat  to 
the  steam  of  the  compound  was  offset  by  the 
increase  of  the  pressure  of  the  steam  supplied 
to  the  triple  expansion  engine.  The  best  per- 
formance of  the  compound  was  2  per  cent,  bet- 
ter than  that  of  the  triple.  The  actual  figures 
were  as  follows: 
Triple    expansion    engine.  .  .11.47  lbs.  per  1. 11. P.  per  hr. 

Compound    engine 11.22  lbs.  per  I.H.l'.  per  hr. 

If  these  facts  had  been  placed  before  the  en- 
gineering public  even  ten  years  ago  what  a 
sensation  would  have  been  created,  not  to  men- 
tion doubts  of  the  validity  of  both  tests  which 
would  have  been  freely  expressed.  It  is  ten 
years  since  the  first  test  of  a  Rockwood  com- 
pound engine  was  published,  and  at  that  time 
it  was  freely  doubted.  But  at  that  time  no  such 
engine  had  the  advantage  of  an  adequate  boiler 
pressure.  The  best  result  obtainable  was  12.8 
pounds  of  steam  per  I.  H.  P.  per  hour.  The 
saving  of  14  per  cent,  is  due  to  the  higher 
pressure  and  slight  superheat  of  the  steam  in 
the  present  instance.  It  should  be  noted,  how- 
ever, that  this  engine  is  the  first  one  to  have 
Ck)rliss  valves.  All  the  others  were  Wheelock 
engines.  It  may  be  noted  that  the  Wheelock 
valve  gives  very  much  less  clearance  for  the 
same  port  areas  than  the  Corliss  valve.  On  the 
other  hand,  the  Wheelock  valve  has  much  more 
superficial  area  upon  which  condensation  may 
take  place.  The  practical  question  probably  is: 
Which  form  of  valve  remains  tight  without 
scraping  ior  the  longest  period  of  time?  Prof. 
Hollis  thinks  it  is  the  gridiron,  while  many  oth- 
ers will  doubtless  hold  the  contrary  view. 

The  two  cylinder  engine  for  stationary  pur- 
poses has  so  many  practical  advantages  over 
the  triple  expansion  engine  that  its  great  econ- 
omy when  working  under  high  boiler  pressure 
and  a  large  ratio  of  expansion  and  considerable 
"drop"  in  the  receiver  should  be  more  generally 
realized. 

Yours  truly, 

GeOBGE   I.  ROCKWOOD. 

Worcester,  Mass.,  Nov.  25. 


The  Elevated  and  Subway  street  railways  of 
New  York  have  been  brought  under  one  control 
by  the  combination  of  the  Manhattan  Elevated 
Railway  Company  with  the  Interborough  Rapid 
Transit  Company. 


The  Engine  Builders  Association  of  the 
United  States  held  its  annual  meeting  in  New 
York  City,  at  Sherry's,  December  1  and  2. 
Professional  papers  were  presented  by  Mr. 
Ernest  Foster  on  "Superheated  Steam,"  by  Mr. 
William  Andrews  on  "High  Pressure  Steam  Pip- 
ing," by  Mr.  George  R.  Phillips  upon  "The 
Early  History  of  the  Corliss  Engine"  and  by 
Prof.  John  E.  Sweet  upon  "The  History  of  the 
High  Speed  Engine."  On  the  second  day  in 
executive  session  for  members  only  reports  of 
committees  and  various  business  matters  were 
taken  up.  In  the  evening  the  annual  dinner 
was  held. 


Systematic  Water-Waste  Detection  was  be- 
gun at  King's  Lynn,  England,  a  town  of  about 
20,000  inhabitants,  in  1899,  under  the  direction 
of  the  engineer,  Mr.  H.  J.  Weaver.  Thirteen 
0-inch  Deacon  waste-detection  meters  were  set 
and  the  town  divided  into  districts,  each  gov- 
erned by  a  meter.  Stopcocks  were  fixed  on 
every  service,  and  valves  were  so  arranged  on 
the  mains  as  to  command  each  street  and  sec- 
tion of  district.  Two  night  and  two  day  inspec- 
tors were  appointed,  the  duty  of  the  former  be- 
ing to  make  the  night  inspections  with  a  stetho- 
scope, and  report  to  the  day  inspectors,  who  vis- 
ited the  houses.  The  number  of  inspectors  has 
now  been  reduced  to  one,  who  acts  as  night  in- 
spector, the  foreman  of  the  water-works  depart- 
ment taking  care  of  the  rest  of  the  work.  As  a 
result  of  this  plan,  the  consumption  has  been 
reduced  from  69  U.  S.  gallons  per  head  per  day 
to  44.4.  The  minimum  limit  of  proper  con- 
sumption for  this  town,  where  a  large  amount 
is  required  for  sewer  flushing  and  for  other 
than  domestic  purposes,  is  considered  by  Mr. 
Weaver  to  be  in  the  neighborhood  of  35  U.  S. 
gallons  per  head  per  day. 
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Water  Supply  for  the  Ansonia  Swimming  Bath. 


The  Ansonia  Apartment  hotel  is  a  very  large 
17-story  building  at  Broadway  and  73rd  Street, 
New  York,  which  has  been  fitted  with  extensive 
and  elaborate  sanitary,  mechanical  and  hydrau- 
lic installations.  The  general  system  and  de- 
tails for  the  supply  and  distribution  of  over  80,- 
000,000  gallons  of  water  a  year,  and  the  steam, 
heating  and  mechanical  plants  were  illustrated 
in  The  Engineering  Record  of  November  1st 
and  15th  respectively.  These  articles  describe 
both  the  general  conditions  of  operating  the 
elaborate  plant,  and  its  special  relations  to  the 
delivery,  removal  and  economical  use  of  the 
large  quantity  of  water  required  for  the  swim- 
ming bath,  the  details  of  which  are  here  de- 
scribed. 

The  Ansonia  has  an  estimated  tenancy  of 
about  1,300  persons,  and  besides  the  water  sup- 
plies to  its  public  and  private  restaurants  and 
dining  rooms,  its  general  hot  and  cold  water 
distribution  systems,  refrigerated  water  circula- 
tion and  private  bath  rooms,  there  is  planned 
a  complete  system  of  Turkish  and  Russian  baths 
and  an  immense  swimming  tank  in  the  sub-base- 
ment. The  latter  is  to  be  abundantly  supplied 
with  hot  and  cold  water  by  a  system  which 
will  not  only  keep  up  a  constant  circulation  and 
Insure  clean  bathing  water  but  which  is  ar- 
ranged so  that  the  water  will  be  successively 
used  for  several  purposes  and  so  designed  as 
to  make  a  liberal  demand  for  water  in  the  swim- 
ming baths  promote  the  efficiency  of  the  me- 
chanical installations  and  reduce,  rather  than 
Increase,  the  operating  expenses  of  the  estab- 
lishment. 

The  swimming  bath  is  about  86  feet  long, 
33  feet  wide  and  11  feet  deep,  in  maximum 
dimensions,  and  has  reinforced  concrete  walls 
and  floor  built  in  an  excavation  in  solid  rock 
below  the  sub-basement  floor.  It  has,  as  shown 
in  the  general  diagram,  rounded  ends  and 
straight  sides  with  inside  projections  made  to 
enclose  columns  which  are  located  at  one  end. 
The  concrete  has  an  average  thickness  of  about 
2  feet  and  is  reinforced  by  overlapping  sheets 
of  expanded  metal  embedded  in  all  parts  of  it 
parallel  with  the  surface.  Close  to  the  outer 
surfaces  of  the  concrete  there  Is  also  embedded 
a  waterproof  course  of  several  thicknesses  of 
tar  paper  and  hot  asphalt,  continuous  over  the 
whole  exterior  of  the  bath,  and  its  upper  edges 
have  a  white  marble  coping.  The  bath  is  lined 
with  white  glazed  bricks.  It  is  ' accessible  by 
three  flights  of  stairs  with  white  marble  tread 
and  riser  slabs  bedded  in  the  solid  concrete. 
Twelve  of  the  square  cast-iron  columns  sup- 
porting the  building  are  located  in  the  walls  of 
the  bath,  which  are  widened  to  receive  them, 
and  are  carried  down  through  the  concrete  to 
footings  on  the  rock  below,  as  shown  in  the  de- 
tail section  of  the  wall. 

The  bottom  of  the  bath  is  curved,  to  make,  in 
cross  section,  a  flat  arch  fitting  the  concave 
excavation  in  the  rock  and  intended  to  give 
additional  strength  to  resist  possible  upward 
pressure  from  ground  water.  It  is  unlikely, 
however,  that  there  will  ever  be  any  unbalanced 
upward  pressure  there  for  a  sump  has  been  ex- 
cavated close  to  one  end  of  the  bath,  to  a  depth 
below  the  bottom  of  the  bath,  in  which  the 
ground  water  freely  collects  and  from  which  it 
is  automatically  ejected  to  the  sewer.  Adjacent 
to  this  sump  well,  but  separated  from  it  by  a 
solid  wall,  is  a  vertical  recess  in  the  side  wall 
of  the  bath  through  which  the  principal  inlet 
and  outlet  pipes  are  tarried  to  the  bottom  of 
the  bath  behind  a  removable  bronze  grill.  The 
grill  plate  is  made  of  %-inch  metal,  counter- 
sunk screwed  to  the  rebated  face  of  two  vertical 
bronze  jamb  plates.  These  are  Z-shaped  in 
cross  section  with  horizontal  Inside  ribs  through 


which  hook  rods  anchor  them  back  to  the  con- 
crete. The  bath  is  enclosed  by  a  railing,  not 
shown  in  the  drawings,  with  2%-inch  vertical 
posts  extending  through  the  coping  and  18 
inches  into  the  concrete  walls. 

The  bath  has  a  depth  to  high  water  line  of 
9  feet  9  inches  maximum,  and  a  capacity  of 
23,000  cubic  feet,  or  about  172,000  gallons.  It 
requires  about  3%  hours  to  fill  the  bath.  It 
can  be  supplied  with  cold  water  directly  from 
the  street  mains,  with  cold  water  heated  by 
injection  of  live  steam,  with  tepid  water,  with 
hot  water,  with  hot  water  superheated  by  steam 
or  with  steam  alone,  injected  into  the  water  in 
the  bottom  of  the  bath.  Normally  the  supply 
will  be  of  hot  or  tepid  water  which  has  already 
been  used  in  the  refrigerating  plant.  All  water 
supplied  to  the  bath  is  filtered  and  that  which 
is  used  first  for  refrigerating  purposes  is  cir- 
culated around  coils  without  being  in  any  way 
exposed  to  contamination  so  that  the  whole 
supply  is  perfectly  clean  and  fresh.  Tepid  water 
at  a  temperature  of  about  90  degrees  is  de- 
livered through  a  3-inch  pipe  from  the  closed 
absorber  of  the  ice  plant.  Hot  water  at  110  to 
120  degrees  is  delivered  through  a  3-inch  pipe 
from  the  ammonia  condenser,  cold  water  is  de- 
livered through  a  4inch  pipe  and  live  or  ex- 
haust steam  is  delivered  through  a  1%-lnch 
pipe. 

All    these   pipes   are   connected    to    a  header 


wall  chase  and  across  the  bath  floor  in  the 
trench  beside  the  hot  water  pipe.  It  .is  per- 
forated with  %-inch  holes  3  inches  apart  on 
the  upper  surface  and  is  closed  at  the  farther 
end.  Ordinarily,  warm  or  tepid  water  only  will 
be  supplied  to  the  tank  and  its  temperature 
will  be  maintained  at  about  66  degrees.  The 
estimated  daily  supply  is  about  60,000  gallons 
all  filtered.  At  the  regular  city  rate  of  $1  per 
1,000  cubic  feet  this  would  cost  about  |2,800  a 
year,  and  this  sum,  plus  what  it  would  cost  to 
heat  the  water,  is  saved  by  using  the  water 
which  has  passed  through  the  condenser  and 
absorber.  Besides  this  the  cost  of  the  water 
is  doubly  saved  for  the  same  water  after  be- 
ing used  in  the  swimming  bath  is  refiltered  and 
used  for  the  flushing  system  in  toilet  rooms. 

A  flxed  high  water  overflow  is  built  in  one 
wall  of  the  bath  and  limits  the  height  to  which 
the  water  can  rise,  no  matter  how  much  water 
may  carelessly  be  delivered  through  the  hot  and 
cold  inlets  after  the  bath  is  full.  It  has  a 
brass  box  with  a  vertical  bronze  grating  in  the 
face  of  the  wall  just  below  the  coping.  The 
bottom  of  the  box  has  a  removable  convex 
strainer  covering  the  outlet  to  an  8-inch  waste 
pipe  which  discharges  to  a  sump,  whence  the 
water  is  periodically  pumped  into  the  sewer. 
Ordinarily  this  outlet  is  not  used  but  the  water 
overflows  through  a  regulating  pipe  by  which 
it  is   maintained  at  an  adjustable  lower  level. 
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which  may  receive  a  single  supply  or  be  sup- 
plied from  two  or  more  sources  at  once.  The 
header,  as  shown  In  the  detail  sketches  and  in- 
dicated in  the  general  plan  and  section  at  C  C, 
delivers  into  the  4-inch  horizontal  hot  water 
pipe  which  is  carried  nearly  across  the  bath  in 
a  floor  trench  covered  with  a  removable  bronze 
grill.  This  pipe  is  closed  at  the  farther  end 
and  has  three  2-inch  horizontal  branches,  about 
20  feet  long,  open  at  their  extremities.  Each 
branch  passes  through  a  stuffing  box  into  a  4- 
inch  brass  jacket  pipe  which  is  closed  at  both 
ends  and  is  bedded  in  the  concrete  floor  of  the 
bath  about  5  inches  below  the  finished  surface. 
This  pipe  serves  as  a  shell  from  which  the  2- 
inch  pipe  can  be  easily  removed  if  required, 
without  disturbing  the  floor  of  the  bath,  and  is 
also  a  distributing  chamber  which  is  filled  from 
the  inside  pipe  and  discharges  into  the  bath 
at  several  places.  The  outlets  are  small  ver- 
tical brass  nozzles,  ^  inch  in  diameter,  which 
are  screwed  in  T's  set  about  24  inches  apart 
on  the  4-inch  pipe,  and  having  their  tips  just 
flush  with  the  finished  floor  surface.  By  this  ar- 
rangement water  of  any  desired  temperature  be- 
tween about  .50  degrees  and  120  degrees  is  in- 
jected into  the  bath  through  30  nozzles  dis- 
tributed over  the  middle  third  of  its  area. 

The  4-inch  cold  water  supply  pipe  to  the  hot 
water  header  Is  valved  and  continued  down  the 


This  is  a  6-inch  iron  pipe,  with  its  highest 
point  about  24  inches  below  the  high  water 
overflow  level,  which  rises  from  the  bottom  of 
the  bath  and  runs  alongside  the  inlet  pipes  in 
the  wall  chase  and  thence  in  a  floor  trench  to 
the  pump  sump.  This  pipe  is  shown  in  the  de- 
tail of  the  wall  chase  and  supply  pipes,  but  the 
location  of  the  horizontal  upper  part  of  it  is  in- 
correctly shown  too  high. 

This  pipe,  as  long  as  the  bath  is  filled  within 
2  feet  of  its  maximum  depth,  is  always  full  of 
water,  and  connects  into  a  steel  plate  regulating 
tank  set  in  the  upper  part  of  the  pump  sump 
with  its  upper  edge  a  little  above  high  water 
level  in  the  bath.  The  tank  overflows  into  the 
sump  through  a  vertical  center  stand  pipe  which 
is  made  telescopic,  with  the  upper  part  com- 
manded by  a  hand  wheel  and  regulating  screw 
and  sliding  in  a  stuffing  box,  as  shown  in  the 
detail  section.  The  position  of  the  upper  edge 
of  the  stand  pipe  thus  determines  the  level  of 
the  water  in  the  bath,  and  may  even  be  high 
enough  to  cause  the  water  to  escape  flrst 
through  the  flxed  overflow.  Prom  the  lower 
part  of  the  regulating  tank,  a  suction  pipe  is 
j-un  to  the  pump  which  supplies  the  flushing 
system  of  the  toilet  rooms,  and  the  tank  does 
not  overflow  to  waste  into  the  sump  until  this 
demand  has  been  satisfied. 

All  water  In  excess  of  this  requirement  which 
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overflows  from  the  swimming  bath  reaches  the 
sump  and  is  thence  pumped  to  the  sewer  by  a 
submerged  centrifugal  pump  driven  by  a  verti- 
cal shaft  enclosed  in  a  steel  tube  with  the  upper 
l>e«ring  above  water  level.  The  pump  suction 
has  two  inlets,  one  with  a  strainer  to  receive 
water  from  the  siunp,  and  the  other  connected 
to  the  regulating  pipe  from  the  bath  and  to 
the  discbarge  from  the  ejectors  which  deliver 
the  kitchen  and  cellar  drainage  to  the  sewer. 
All  of  them  are  controlled  by  valves  so  that  the 
pump  can  serve  either  of  the  three,  but  it  is 
normally  used  only  for  discharging  the  over- 
flow water  which  is  not  required  for  the  flush- 
ing system,  and  that  which  Is  delivered  to  the 
sump,  from  the  ground  water  sump  at  the  bath 
inlet  by  the  steam  syphon  Installed  there. 
When  the  valve  to  the  regulating  tank  is  closed 
and  that  to  the  pump  suction  is  opened  the 
bath  can  be  emptied  by  the  centrifugal  pump 
in  two  hours,  and  the  water  can  be  either  de- 
livered direct  to  the  sewer  or  can  be  circu- 
lated through  a  closed  condenser  on  the  exhaust 
connection  of  the  elevator  pumps  and  thus  ren- 
der additional  service  before  it  escapes.  Ordi- 
narily the  kitchen  and  cellar  wastes  and  ground 
water  are  discharged  to  the  sewer  by  their  own 
separate  automatic  apparatus,  but  connections 
are  made  to  the  centrifugal  pump  to  provide 
an  additional  safeguard  in  case  of  their  dis- 
ability. 

TTie  bath  system  was  designed  by  Mr.  Regi- 
nald Pelham  Bolton.  M.  E.,  consulting  engineer 
for  the  entire  mechanical  equipment  and  sani- 
tation of  the  building,  of  which  Mr.  Paul  Duboy 


is  the  architect.  Milton  Schnaier  &  Company 
are  the  contractors  for  the  sanitary  work  and 
piping,  and  the  construction  of  the  building 
and  the  bath  has  been  carried  out  by  the  owner 
and  builder,  Mr.  W.  B.  D.  Stokes. 
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The   Meeting  of   the   American   Society   of   Me- 
chanical Engineers. 


The  forty-sixth  meeting  of  the  American 
Society  of  Mechanical  Engineers  was  held  in 
New  York,  December  2  to  5.  Owing  to  the 
illness  of  the  president,  Mr.  Edwin  H.  Reynolds, 
the  first  session  on  the  evening  of  December  2, 
in  the  Society's  house,  was  called  to  order  by 
Vice-President  Arthur  M.  Waitt.  One  paper  was 
presented  by  Prof.  Sidney  A.  Reeve,  entitled, 
"A  Rational  Solution  of  the  Problem  of  Weights 
and  Measures,"  and  after  the  discussion  the 
meeting  resolved  itself  into  a  smoker.  The 
system  the  author  advocated  is  one  which  sub- 
divides by  halves,  thirds  and  quarters. 

The  second  session  of  the  meeting  was  held 
on  Wednesday  morning  in  the  Sturtevant 
House.  The  first  business  of  the  morning 
was  the  presentation  of  the  report  of  the 
Council.  This  document  announced  the  ap- 
pointment of  the  following  committees:  To  act 
with  delegates  from  the  American  Institute  of 
Architects  to  plan  and  arrange  for  tests  on 
Steel  I-beams  of  Large  Size,  Mr.  H.  deB.  Par- 
sons and  Prof.  Palmer  C.  Ricketts.  As  a  Com- 
mittee on  th€  Standardization  of  Screw 
Threads:  Mr.  Wilfred  Lewis,  Mr.  George  R. 
Stetson,  Mr.  George  M.  Bond,  Mr.  Charles  C. 
Tyler  and  Mr.  John  Riddell.  As  representa- 
tives of  the  Society  on  the  committee  to  fix  the 
next  award  of  the  John  Fritz  Medal,  Prof. 
Lanza,  Prof.  John  E.  Sweet,  Mr.  Samuel  T. 
Wellman  and  Mr.  Robert  W.  Hunt.  The  Coun- 
cil also  reported  favorably  with  respect  to  the 
New  York  monthly  reunions.  Ninety-three  ad- 
ditions to  membership  were  announced,  com- 
prising 50  members,  10  associates  and  33 
juniors,  not  including  promotions. 

The  meeting  next  considered  the  report  of 
the  committee  on  the  revision  of  rules,  Mr. 
Chas.  W.  Hunt,  chairman,  devoting  the  rest  of 
the  morning  to  the  subject  and  voting  in  favor 
of  the  resolution  offered  a  year  ago  by  Mr.  C. 
W.  Baker.  With  th^  exception  of  the  matter 
of  passing  that  resolution  the  topic  which  oc- 
cupied the  entire  period  of  the  meeting  was  the 
status  of  the  junior  membership  in  the  Society, 
notwithstanding  that  in  addition  to  an  inquiry 
in  this  regard,  the- committee  had  asked  for  an 
expression  of  the  meeting's  attitude  as  to 
whether  life  memberships  should  be  increased, 
and  if  so,  as  to  whether  the  fee  should  be  In- 
creased or  should  be  dependent  on  age,  and 
as  to  the  number  of  votes  which  should  be 
necessary  to  defeat  a  candidate  for  election  to 
membership,  both  on  the  first  and  second  bal- 
loting, besides  questions  relating  to  the  size  of 
the  Council,  of  a  quorum  and  other  matters. 
With  regard  to  junior  membership,  Mr.  Jesse 
M.  Smith  had  found  that  out  of  531  juniors  in 
good  standing,  177  were  of  7  to  20l^  years' 
connection  with  the  Society,  10.13  years  on  the 
average,  and  he  thought  a  likely  solution  of 
the  problem  of  rectifying  that  membership 
status  and  of  increasing  the  Society's  income 
at  the  same  time  could  be  secured  by  some 
regulation  of  the  junior  membership  dues.  The 
meeting  finally  narrowed  the  discussion  to 
three  possible  recommendations,  of  which  the 
last  was  chosen  by  vote  as  indicating  the  choice 
of  the  Society.  These  proposed  rules  were: 
1. — That  the  dues  of  junior  members  should 
be  progressively  increased  (for  example,  after 
two  years'  affiliation,  the  dues  should  be  in- 
creased $1  per  year  for  five  years) ;  2. — That 
after  arriving  at  the  period  when  the  dues  be- 
came equal  in  amount  to  those  of  associate 
members,  the  junior  should  then,  ipso  facto, 
become  an  associate  member;  3. — That  after 
reaching  the  age  of  31  years,  all  juniors  should 
cease  to  be  members  of  the  Society,  unless  they 


affiliated  with  the  grades  in  which  they  were 
eligible,  except  those  elected  juniors  prior  to 
this  rule.  The  resolution  of  Mr.  C.  W.  Baker 
provides  that  a  proposed  amendment  to  the 
rules  must  be  submitted  to  the  Council  at  least 
ten  days  before  the  opening  of  a  meeting;  that 
it  may  be  rejected  by  that  meeting,  after  dis- 
cussion, by  a  majority  vote  of  members  pres- 
ent; and,  if  accepted  by  that  meeting,  that  it 
shall  be  submitted  by  letter  ballot  to  the  entire 
voting  membership  and  be  passed  by  a  majority 
vote. 

At  the  beginning  of  the  afternoon  session  on 
December  3,  the  result  of  the  election  for  offi- 
cers was  announced,  as  given  In  this  Issue 
among  the  personal  notes.  It  was  then  voted 
to  refer  the  matter  of  the  revision  of  rules  back 
to  the  committee  and  that  this  committee  be 
increased  to  five  members.  The  final  report 
of  the  committee  on  a  standard  system  of 
steam-engine  testing  was  presented,  together 
with  the  discussion  on  the  preliminary  forms 
of  the  report.  Some  changes  have  been  made, 
in  the  withdrawal  of  some  of  the  matter  per- 
taining to  diagram  factors  and  in  the  provision 
that  tests  may  be  conducted  both  of  the  engine 
alone  and  of  the  plant,  the  latter  In  order  to 
Include  the  performance  of  the  engine  and  aux- 
iliaries together. 

The  second  paper  of  the  convention  was 
then  presented,  "The  Metric  System,"  by  Mr. 
F.  A.  Halsey.  It  proved  such  an  interesting 
subject  that  the  rest  of  this  session  and  all  of 
the  evening  session  was  spent  in  discussing  it 
and  the  bill  before  the  House  of  Representa- 
tives providing  for  the  adoption  of  the  metric 
system  for  the  business  of  all  departments  of 
the  Government. 

Judging  from  this  and  the  evening  session 
It  appeared  that  the  majority  of  those  present 
were  opposed  to  the  adoption  of  the  metric  sys- 
tem, although  a  very  large  number  of  argu: 
ments  were  presented  to  prove  that  there  was 
much  to  be  said  in  favor  of  the  system  and  of 
the  feasibility  of  its  adoption  by  American  man- 
ufacturers. It  was  felt  that  a  supremacy  or 
invasion  of  American  manufactures  in  foreign 
lands  would  lead  to  an  adoption  of  the  Ameri- 
can system  of  measurements.  It  was  shown 
In  a  number  of  cases  that  where  a  particular 
country  is  prominent  in  some  one  branch  of  in- 
dustry, the  units  of  that  country  are  always  as- 
sociated   with   the    products   of   that   industry. 

The  first  item  of  business  of  the  Thursday 
morning  session  was  the  presentation  of  the 
report  of  the  committee  on  metric  measure- 
ments by  Mr.  Charles  T.  Porter.  Its  tenor  was 
that  the  Society  should  determine  for  itself 
what  system  of  units  it  desired  and  expressed 
the  opinion  that  by  the  end  of  the  century  the 
English  system  would  be  the  universal  one.  The 
Council,  by  motion  of  Mr.  F.  J.  Miller,  was  re- 
quested to  appoint  a  number  of  representatives 
to  confer  with  other  engineering  and  scientific 
societies  to  make  an  investigation  of  the  sub- 
ject of  the  metric  system.  In  this  connection 
a  resolution,  presented  by  Mr.  Henry  R.  Towne, 
was  adopted  to  the  effect  that  notwithstanding 
some  statements  that  have  been  printed  to  the 
contrary  the  Society  has  never  officially  with- 
drawn its  opposition  to  the   metric  system. 

A  paper  was  then  read  by  Prof.  Reeve,  en- 
titled: "Entropy  Analysis  of  the  Otto  Cycle." 
On  account  of  the  comparatively  little  time 
remaining,  the  rest  of  the  papers  were  read  by 
title,  and  were  In  general  not  discussed  very 
much,  due,  however,  In  part  to  the  absence  of 
a  number  of  the  members  who  had  evidently 
expected  to  participate  at  the  session  in  which 
the  papers  were  scheduled.  The  first  of  these 
papers  was  that  of  Mr.  J.  C.  Riley  describing 
an  apparatus  for  obtaining  a  continuous  record 


of  the  position  of  an  engine  governor.  This 
was  followed  by  a  paper  on  flywheel  capacity 
of  engine-driven  alternators,  presented  by  Mr. 
W.  I.  Sllchter,  and  one  entitled:  "Heat  Re- 
sistance the  Reciprocal  of  Heat  Conductivity," 
by  Mr.  William  Kent.  Mr.  Kent  advocates  the 
use  of  reciprocals  of  the  usual  values  of  heat 
conductivity  of  substances,  analogous  to  con- 
ductivity and  resistance  in  electricity,  in  order, 
for  example,  that  the  conductivity  of  a  com- 
bination may  be  obtained  in  the  same  manner 
that  It  Is  In  electrical  work.  The  coefficient  of 
heat  resistance  he  makes  equal  to  unity  divid- 
ed by  the  number  of  British  thermal  units 
transmitted  in  one  hour,  by  a  slab  of  one 
square  foot  in  area  and  one  Inch  thick  per  de- 
gree Fahrenheit  of  difference  of  temperature 
between  the  two  faces  of  said  slab,  both  sur- 
faces being  exposed  to  the  still  air. 

The  remainder  of  the  papers  discussed  at 
this  session  were  as  follows:  Mr.  J.  M.  Bar- 
nay,  on  a  44-foot  pit  lathe;  Mr.  Chas.  T.  Por- 
ter, on  finer  screw  threads;  Mr.  C.  C.  Tyler, 
on  the  use  of  a  surveying  Instrument  In  the 
machine  shop;  Mr.  Frank  Richards,  on  gift 
propositions  for  paying  workmen;  and  Mr.  W. 
Trinks,  on  the  defiections  of  beams  by  graphics. 

Thursday  evening  occurred  the  main  social 
function  of  the  convention  at  Sherry's.  There 
was  a  reception  by  the  acting  president,  and 
the  president-elect,  followed  by  dancing  and  a 
supper. 

The  Friday  morning  and  last  session  was 
held  in  the  Society's  house.  The  following 
papers  were  there  presented,  a  number  of  in- 
teresting topics  were  discussed  and  the  presi- 
dent-elect was  formally  installed  into  office. 
Mr.  J.  T.  Wilkin  presented  a  paper  on  rotary 
pumps,  Mr.  H.  M.  Lane,  on  a  filing  system  for 
office  use,  Mr.  A.  F.  Nagle,  on  the  analysis  of 
the  commercial  value  of  water  power,  per 
horse-power  per  annum,  Mr.  B.  Viola,  on  cen- 
trifugal machines,  and  Prof.  A.  Kingsbury,  on 
an  oil-testing  machine  and  Its  results. 

Messrs.  R.  H.  Soule  and  G.  M.  Basford  were 
announced  as  additional  members  of  the  com- 
mittee on  Rules  and  By-Laws.  Before  conclud- 
ing this  report  mention  should  be  made  of  the 
admirable  plan  of  holding  the  greater  number 
of  the  sessions  at  the  Sturtevant  House  where 
the  large  number  present  were  easily  accom- 
modated. 


Trade  Publications. 


The  Jeffrey  Mfg.  Co.,  Columbus,  O.,  has  pub- 
lished a  profusely  illustrated  catalogue  of  372 
pages,  devoted  largely  to  elevating  and  convey- 
ing machinery.  The  book  will  prove  a  valua- 
ble one.  It  gives  photographs  from  actual  in- 
stallations of  labor-saving  and  power-transmis- 
sion machinery  of  this  class  applied  to  all  sorts 
of  industries.  The  various  types  of  conveyors 
and  elevators  are  so  numerous  that  a  detailed 
reference  cannot  be  made  to  them.  Other  ap- 
paratus, such  as  crushers  and  screens,  are  des- 
cribed. Price  lists  are  scattered  throughout 
and  there  is  an  index  at  the  end. 

The  Watertown,  N.  Y.,  Engine  Co.  has  pre- 
pared a  booklet  describing  its  line  of  engines, 
which  comprises  simple  and  compound,  vertical 
and  horizontal  and  four-valve  and  slide-valve 
machines.  The  various  details  of  the  machines 
are  described  by  the  aid  of  a  large  number  of 
clear  engravings. 

The  P.  H.  &  F.  M.  Roots  Co.,  109  Liberty 
St.,  New  York,  Is  distributing  a  circular  relat- 
ing to  its  high-duty  positive  pressure  rotary 
pumps  for  suction  lifts  of  20  to  25  feet,  and 
heads  to  400  feet.  Some  of  the  pumps  are  de- 
signed to  handle  50,000  gallons  per  minute. 

The  Automatic  Electric  Co.,  Chicago,  111.,  has 
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pabUalted  a  caUUogne  deTOted  to  its  automatic 
telephone  system,  without  switchboard  opera- 
tors, which  appears  to  have  an  indefinite  capa- 
city for  handling  the  business  of  any  exchange. 
Owing  to  the  extended  description  and  num- 
erous illustrations,  a  yery  good  idea  of  the  sys- 
tem can  be  obtained. 

The  Dodge  Manufacturing  Co.,  128  West 
Third  St.,  Cincinnati,  O.,  has  prepared  a 
brochure  descriptive  of  the  Dodge  American 
system  of  rope  transmission,  illustrated  with  a 
number  of  views  of  notable  installations. 

The  Pullman  Automatic  Ventilator  Co.,  903 
Arcade  Building,  Philadelphia,  has  published  a 
33-page  pamphlet  illustrating  the  application 
of  its  ventilator  to  all  kinds  of  buildings  and 
street  and  railway  cars.  It  consists  of  a  hood 
and  a  diffusion  box  placed  in  the  lower  sash 
rail  of  a  window  or  in  a  board  below  the  sash, 
the  hood  projecting  into  the  open  air  and  pro- 
vided with  a  valve  to  produce  alternately  the 
admitting  and  exhausting  of  air. 

The  Deceml)er  issue  of  "Graphite,"  a  paper 
printed  for  free  distribution  by  the  Joseph 
Dtxon  Crucible  Co.,  Jersey  City,  N.  J.,  contains 
leading  articles  on  graphite  brushes  for  com- 
mutators, force  feed  lubrication,  experiments 
in  the  use  of  Dixon's  graphite  in  air-brake 
equipment,  by  Prof.  W.  F.  M.  Goss,  and  brass 
melting.  All  the  matter  is  not  prosaic,  how- 
ever, as  a  poem,  claimed  to  be  an  unpublished 
one  of  Robert  Burns,  is  also  given.  Another 
circular  from  the  Dixon  Co.  gives  the  different 
grades  of  graphite  which  it  manufactures  for 
use  in  foundries  for  the  facing  of  molds. 

The  Herendeen  Mfg.  Co.,  Geneva,  N.  Y.,  has 
lately  issued  a  catalogue  describing  the  Furman 
boilers  for  steam  and  hot-water  heating,  giving 
particular  details  of  its  new  sectional  boiler.  It 
is  made  In  widths  of  from  12  to  40  inches,  sup- 
plying from  2,450  to  5,700  square  feet  of  steam 
radiation,  or  from  4,000' to  9,400  square  feet  of 
water  radiation.  The  same  catalogue  illustrates 
the  Furman  portable  and  brick-set  water-tube 
boilers,  the  tubes  of  which  are  vertical  and  con- 
tain internal  diaphragms  extending  nearly  to 
the  bottoms  of  the  tubes  to  provide  circulation. 

The  November  issue  of  "Ryerson's  Monthly 
Journal  and  Stock  List,"  published  by  Joseph 
T.  Ryerson  &  Son,  Chicago,  takes  the  form  of 
an  anniversary  number  commemorating  the 
close  of  their  sixtieth  year  in  business.  Through 
six  generations  the  Ryerson  family  has  been 
associated  with  the  iron  and  steel  industry. 
Under  "Letters  from  Old-Timers"  a  number  of 
choice  reminiscences  have  been  collected  from 
veterans  in  the  trade.  Another  publication  from 
the  same  firm  is  No.  6  of  Ryerson's  New  Tech- 
nical Library  and  deals  with  pneumatic  tools. 
In  addition  to  purely  catalogue  matter  this  book 
embodies  considerable  theoretical  and  practical 
information  of  a  general  character. 

An  illustrated  article  entitled  "Underground 
Wire  Rope  Haulage"  has  been  published  by  the 
Broderick  t  Bascom  Rope  Co..  and  is  being  dis- 
tributed free  of  charge  from  its  St.  Ix)uis  office, 
809  North  Main  St.,  and  from  its  New  York 
branch,  Frank  Baldwin,  33  South  St.  It  is 
printed  in  pamphlet  form  on  heavy  paper,  and  is 
an  excellent  example  of  artistic  typography.  Its 
lllostrations  are  reproductions  from  photographs 
of  practical  applications  of  the  system  and  its 
text  has  the  merit  of  being  concise. 

The  Reliance  Machine  k  Tool  Works  have  re- 
cently issued  a  booklet.  No.  2,  containing  cuts 
and  brief  descriptive  matter  concerning  the 
Hooke  steam  pumps  and  air  compressors  for  all 
kinds  of  service.  Appended  to  each  cut  is  a 
table  of  sizes  and  capacities  that  will  be  ap- 
preciated by  the  engineer. 

In  Balletin  No.  2  the  De  I^aval  Steam  Turbine 


Co.,  74  Cortlandt  St,  New  York,  describes  a  new 
line  of  direct-connected  direct-current  turbine- 
dynamos  in  sizes  of  from  1%  to  300  horse- 
power. It  gives  a  detailed  account  of  the  con- 
struction of  all  parts  of  the  dynamo  with  numer- 
ous illustrations  and  contains  the  usual  price 
list  and  tables  of  dimensions  and  capacities. 

The  United  States  Naval  coaling  station  at 
Frenchman's  Bay,  Me.,  Is  described  in  an  il- 
lustrated brochure  issued  by  the  John  A.  Mead 
Manufacturing  Co.,  11  Broadway,  New  York. 
The  pier  is  400  feet  long,  the  approach  pier  305 
feet  long  and  the  building,  which  holds  10,000 
tons,  has  a  length  of  380  feet.  Considerable 
machinery  was  required  for  unloading,  storing 
and  rehandling  the  coal. 

The  Mechanical  Cashier  is  a  machine  which 
receives  money,  places  it  beyond  the  reach  of 
the  operator,  records  the  transaction  and  the 
number  of  the  operator  who  makes  it,  makes 
a  record  of  the  total  of  all  transactions  and 
makes  change.  It  is  described  in  a  beautifully 
printed  publication  by  the  American  Mechan- 
ical Cashier  Co.,  40  Wall  St.,  New  York. 

Two  catalogues  have  been  received  from  tte 
Atlas  Car  &  Mfg.  Co.,  Cleveland,  O.  No.  1,008, 
illustrates  a  line  of  cars  for  use  in  brick  yards 
and  cement  plants,  and  No.  1,012  shows  its  cars 
for  use  in  rolling  mills,  foundries,  etc.  Both 
catalogues  contain  information  concerning 
tracks,  turntables  and  other  accessories  for  car 
conveying. 

A  flyer  is  being  distributed  by  the  Pittsburg 
Meter  Co.,  East  Pittsburg,  Pa.,  containing  some 
interesting  facts  about  the  Frick  Building  of 
Pittsburg.  For  example,  it  is  21  stories  high, 
measuring  360  feet  from  basement  level  to  roof 
and  contains  532  offices.  Its  ten  passenger  ele- 
vators travel  250  miles  daily  and  carry  20,000 
people.  It  is  equipped  with  two  6-inch  Key- 
stone water  meters  with  a  combined  daily,  ca- 
pacity of  2,600,000  gallons. 


Personal  and  Obituary  Notes. 


Mr.  P.  W.  Gates  has  been  elected  general 
superintendent  of  the  Allis-Chalmers  Co.,  with 
headquarters   at   Chicago. 

Mr.  J.  Beyers  Holbrook  has  been  admitted  to 
the  partnership  of  Charles  Henry  Davis  &  Part- 
ners, 25  Broad  Street,  New  York,  as  the  firm's 
heating  and  ventilating  engineer. 

John  M.  Walbrecht,  deputy  city  engineer  of 
Los  Angeles,  Cal.,  died  at  his  home  in  that  city 
on  November  26.  He  was  born  in  Chicago  in 
1846,  and  was  graduated  from  the  St.  Louis 
School  of  Engineering. 

The  Engineers'  Society  of  Western  New  York, 
elected  the  following  officers  at  Buffalo:  Presi- 
dent, Samuel  J.  Fields;  vice-president,  George 
H.  Norton;  secretary,  L.  W.  Eighmy;  treasurer, 
George  B.  Bassett;  librarian,  William  A.  Haven; 
director,  S.  T.  M.  B.  Kielland. 

Mr.  Bruce  W.  Duer  has  been  appointed  super- 
intendent of  the  Pittsburg  division  of  the  Balti- 
more &  Ohio  Railroad,  succeeding  Mr.  S.  P. 
Hutchinson,  who  resigned  a  short  time  ago  to 
become  assistant  general  superintendent  of  the 
Michigan  Central  Railroad  at  Detroit. 

Mr.  Charles  A.  Van  Keuren  has  been  reap- 
pointed chief  engineer  of  the  Board  of  Street 
and  Water  Commissioners  of  Jersey  City,  N.  J., 
for  a  term  of  two  years.  He  entered  the  ser- 
vice of  the  city,  as  surveyor,  in  1884  and  re- 
ceived his  first  appointment  as  chief  engineer 
in  1898. 

Mr.  Charles  E.  Dafoe  has  been  appointed  sup- 
erintendent of  the  Northwest  division  of  the 
Chicago  Great  Western  Railway  to  succeed  Mr. 
J.  A,  Kelly,  who  resigned,  and  Mr.  Charles  S. 


Weston  has  been  appointed  superintendent  of 
the  Wisconsin,  Minnesota  &  Pacific  division,  fill- 
ing the  vacancy  caused  by  Mr.  Dafoe's  transfer. 

Prof.  C.  L.  Crandall  has  been  appointed  pro- 
fessor in  charge  of  the  College  of  Civil  Engi- 
neering, Cornell  University,  for  the  remainder 
of  the  current  year,  succeeding  Prof.  Estevan  A. 
Fuertes;  and  Prof.  L.  M.  Dennis  has  been  made 
professor  in  charge  of  the  Department  of  Chem- 
istry to  take  the  place  vacated  by  the  resigna- 
tion of  Prof.  Caldwell. 

Mr.  Desmond  FitzGerald,  past  president  Am. 
Soc.  C.  E.,  has  resigned  his  position  as  engineer 
of  the  Sudbury  Department  of  the  Metropolitan 
Water  and  Sewerage  Board  of  Boston,  on  ac- 
count of  ill  health.  He  has  been  in  the  ser- 
vice of  that  city  since  1873,  when  he  became 
superintendent  of  the  Western  division  of  the 
Boston  water-works. 

George  Leach,  M.  Am.  Soc.  M.  E.,  died  after 
six  weeks'  illness  at  his  home  in  Providence, 
November  27.  He  was  born  in  1843,  and  began 
his  engineering  career  working  in  industrial 
shops.  Since  1891  he  has  been  largely  engaged 
in  plant  design  and  erection,  for  the  Brown  & 
Sharpe  Manufacturing  Co.,  the  Oakdale  Manu- 
facturing Co.,  and  others. 

Prof.  W.  Kendrick  Hatt,  professor  of  Applied 
Mechanics  at  Purdue  University,  has  been 
granted  leave  of  absence  for  the  remainder  of 
the  academic  year,  and  will  resume  his  duties 
September  1,  1903.  During  this  interval  he  will 
be  connected  with  the  Road  Material  Laboratory, 
Bureau  of  Chemistry,  U.  S.  Department  of  Agri- 
culture, Washington,  D.  C. 

Mr.  Edward  S.  Larned  has  been  appointed 
New  England  representative  of  the  United 
Building  Material  Co.,  with  an  office  at  101  Milk 
Street,  Boston.  For  the  past  six  years  he  has 
been  with  the  Metropolitan  Water  Board,  lately 
as  principal  assistant  engineer  in  direct  charge 
of  masonry  construction  and  of  the  cement 
testing  laboratory  of  the  Weston  aqueduct. 

Prof.  Henry  Mitchell  died  of  heart  disease  in 
Boston,  December  1,  aged  72  years.  He  was  a 
member  of  the  Mississippi  River  Commission 
for  many  years,  a  member  of  the  American  So- 
ciety of  Civil  Engineers  since  1880  and  a  mem- 
ber of  the  National  Academy  of  Arts  and  Sci- 
ences. Without  the  advantages  of  a  college 
education,  he  achieved  a  position  of  promi- 
nence. 

At  its  meeting  in  New  York  this  week  the 
American  Society  of  Mechanical  Engineers 
elected  the  following  officers:  President,  James 
M.  Dodge,  Philadelphia;  vice-presidents,  F.  H. 
Daniels,  Worcester;  James  Christie,  Philadel- 
phia; John  R.  Freeman,  Providence;  managers, 
R.  C.  McKinney,  New  York;  S.  S.  Webber,  Tren- 
ton; Newell  Sanders,  Chattanooga;  treasurer, 
William  H.  Wiley. 

Salem  Howe  Wales,  a  prominent  figure  in 
both  the  municipal  and  business  life  of  New 
York  City,  and  for  nearly  24  years  managing 
editor  of  "The  Scientific  American,"  died  at  his 
home  in  that  city  December  2,  of  apoplexy.  He 
was  born  in  Wales,  Mass.,  in  1825,  and  came 
to  New  York  in  1846,  where  two  years  later  he 
became  associated  with  "The  Scientific  Aiheri- 
can."  In  1855  he  was  appointed  New  York  State 
commissioner  at  the  Paris  Exhibition.  In  1873 
he  was  made  Park  Commissioner  of  New  York, 
and  later  became  president  of  the  commission, 
and  besides  a  number  of  years  in  this  service 
was  also  for  a  time  president  of  the  Dock  De- 
partment. He  was  one  of  the  early  commis- 
sioners of  the  New  East  River  Bridge,  was  one 
of  the  founders  of  the  Metropolitan  Museum  of 
Art  and  a  director  and  member  of  a  large  num- 
ber of  institutions  of  business,  art,  science  and 
charity. 


Dec.  6,  1902. 
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CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,     ENGINEERS    AND 

MANUFACTURERS 
c'^  oi  '  OF  Engineering  and  Building  Supplies. 

For  Proposals  see  pages  xtH,   xix  and  xx. 


WATER. 

Noncalk,  Conn. — At  a  recent  citizens'  meeting  a 
vote  was  taken  in  favor  of  extending  the  16-ln.  water 
main  from  its  present  terminal  at  Daniels'  mill  to  the 
dlstrihuting  reservoir  on  Spring  Hill,  a  distance  of 
23,700  ft.     Estimated  cost,  $70,000  to  $80,000. 

Hartford,  Conn. — The  Water  Bd.  has  secured  the 
option  on  considerable  property  in  the  meadows  north 
of  the  New  England  K.  R.  for  the  new  system  of  fil- 
tration of  Connecticut  Klver  water,  which  the  Com- 
missioners have  under  consideration. 

Long  Island  City,  N.  Y. — Bids  are  wanted  Dec.  18 
for  furnishing,  delivering  and  laying  water  mains  in 
several  streets  in  the  Boro.  of  Queens.  Robt.  Grler 
Monroe.  Water  Comr..  N.  Y.  City. 

Erie,  Pa. — Geo.  C.  Genshelmer,  Secy,  and  Treas.  of 
City  Water  Works  Comrs.,  writes  that  preliminaries 
have  just  been  started  for  the  proposed  extension  of 
the  present  Intake  from  the  crib  in  Erie  Bay  through 
Presque  Isle  and  into  Lake  Erie.  The  engineer's 
work  will  probably  not  be  finished  before  next  spring. 
Estimated  cost,  about  $200,000.  Geo.  H.  Fenkell, 
Engr.  In  Charge. 

Great  ft^otch,  N.  J. — Bids  are  wanted  at  once  by 
Stewart  &  Abbot,  Ltd.,  Times  Bidg..  N.  Y.  City,  for  do- 
ing about  30,000  cu.  yds.  of  earth  stripping  at  Cedar 
Grove  Reservoir,  Great  Notch,   N.  J. 

Rochester,  N.  Y. — May.or  Rodenbeck  has  disapproved 
the  ordinance  providing  for  the  purchase  or  con- 
demnation of  Cobbs  Hlli  as  a   site  for  a  reservoir. 

Buffalo,  }i.  Y. — Comr.  of  Pub.  Wk.s.  Ward  recom- 
mends the  expenditure  of  $70,000  for  10  new  boilers 
with  littlngs  at  the  water  works  plant. 

Baltimore,  Md. — The  Bd.  of  Awards  Is  reported  to 
have  awarded  the  contract  for  building  a  storehouse 
on  Gay  St..  to  be  used  by  the  Water  Dept.,  to  Jas. 
W.  Arthur,  at  his  bid  of  $29,952. 

Long  Branch,  N.  J. — The  Bd.  of  Comrs.  has  granted 
a  10-year  contract  to  the  Tintern  Manor  Water  Co.  to 
supply  the  city  with  water  for  municipal  and  other 
purposes.     Rufus  Biodgett  is  Pres.  of  the  Co. 

Ocean  City,  N.  J. — At  the  annual  meeting  of  the 
Ocean  City  Water  and  Sewer  companies  held  recently 
it  was  decided  to  spend  $10,000  in  improvements  be- 
fore next  season. 

Newark,  N.  Y. — The  contract  with  the  Newark 
Water  Works  Co.  expires  in  Oct.,  1904.  and  local  press 
reports  state  that  there  is  a  growing  sentiment  in 
the  village  in  favor  of  the  purchase  of  the  present 
plant  or  the  construction  of  a  new  plant  to  be  owned 
by  the  village. 

Coateavillc,  Pa. — The- Boro.  Council  has  under  ad- 
visement the  question  of  asking  the  voters  to  author- 
ize a  loan  of  $50,000  for  the  purpose  of  improving 
the  water  and  sewer  systems  of  the  Boro. 

•Scotia,  N.  Y. — Local  press  reports  state  that  the 
survey  has  been  completed  for  the  village  water  wox-ks 
to  be  constructed  next  summer.  The  new  reservoir 
is  to  be  located  on  Horstmann  farm,  and  have  a  ca- 
pacity sufflclent  for  a  population  of  20,000. 

Nassau,  N.  Y. — Local  press  reports  state  that  R. 
II.  Strong,  of  Albany,  has  the  contract  for  construct- 
ing a  system  of  water  works  for  $10,500. 

.Jersey    City,    N.   J. — The    Consolidated    Water    Co., 

frlnclpal  oflice.  Corporation  Trust  Co..  15  Exchange 
'lace,  Jersey  City,  has  been  Incorporated,  with  a  capi- 
tal of  $2,000.  Incorporators,  John  D.  Stocker,  Wm 
Walker  and  Chas.  H.  Welles. 

Allegheny,  Pa. — The  Councils  Water  Com.  has  ap- 
proved ordinances  authorizing  the  City  Recorder  and 
the  DIr.  of  Pub.  Wks.  to  ask  for  bids  for  a  pumping 
station  on  B'way,  2  electric  pumping  engines  for  the 
same  and  2  Iron  water  tanks  to  be  located  on  Green- 
tree  Hill. 

Penngrove,  N.  J. — The  Council  has  under  con- 
sideration the  proposition  of  Geo.  PfeifTer,  of  Camden, 
to  seeli  artesian  water  at  his  own  expense  If  the  Coun- 
cil will  give  him  the  contract  to  erect  the  water 
plant. 

Parkside,  Pa. — The  Parkside  Water  Supply  Co.  has 
been  Incorporated  with  a  capital  of  $5,000. 

AfcKees  Hocks,  Pa. — Local  press  rei)orts  state  that 
the  Pittsburg  &  Lake  Erie  R.  R.  Co.  has  awarded  to 
the  Kennecott  Water  Softening  Co.,  of  Chicago,  111., 
the  contract  for  a  plant  at  McKees  Roclis,  having  a 
capacity  of  1,500,000  gal.  per  day.     Cost,  $20,000. 

Danielsville,  Pa. — A  charter  has  been  granted  to  th" 
Lehigh  Acme  Water  Co.,  of  Danielsville.  Capital 
stock.  $1,000.  Incorporators :  F.  M.  Hower  and  H. 
H.  Hower,  Danielsville ;  W.  B.  Beck,  of  Nazareth,  and 
others, 

Atlantic  City,  N.  J. — The  Water  Comrs.  have  asked 
the  City  Council  to  Issue  $150,000  bonds  to  cover  the 
cost  of  increasing  the  capacity  of  the  water  plant  and 
making   numerous   Improvements. 

Griffin,  Ga. — See  "Sewerage  and  Sewage  Disposal." 

r^exington,  Va. — The  Town  Council  Is  said  to  be 
taking  steps  for  the  general  installation  of  water 
meters  in  the  town. 

liichniond,  Va. — The  Common  Council  on  Dec.  1 
adopted  the  recommendation  of  the  Water  and  Finance 
Com.  In  reference  to  the  Issue  of  $405,000  bonds  for 
the  erection  of  settling  and  coagulating  basins  and 
the  construction  of  a  stand-pipe  In  the  western  part 
of  the  city. 


Chicago,  III. — Bids  arc  wanted  Dec.  11  for  furnlsh- 
tog  and  delivering  the  following  approximate  quan- 
tities of  cast  iron  water  pipe:  400  pes.  of  4-ln., 
4,000  iK->i.  of  6-ln.,  3,000  pes.  of  8-iu.,  and  500  pes. 
of  12-iii.  internal  diameter;  also  for  furnishing  and 
delivering  during  the  term  ending  Dec.  31,  1903,  the 
following:  Special  castings  for  water  pipe;  cast  iron 
rings  and  covers  for  hydrant  chambers;  necessary 
patterns  and  from  these  patterns  to  construct  and 
deliver  complete  cast  iron  valve  basin  covers,  and 
for  furnishing  and  delivering  at  the  water  works 
shops,  22d  Si  and  Ashland  Ave.,  ail  hydrants  and 
stop-valve  castings.  F.  W.  Blockl,  Gomr.  of  Pub. 
Wks. 

Wellsville,  O. — Bids  will  be  received  by  the  Bd.  of 
Water  Wks.  Trus.  until  Dec.  16  for  2  triple  single- 
acting  pumps  of  2,000,000  gals,  per  24  hours  ca- 
pacity, 2  gas  engines  of  175  H.-P.  and  1  hand-power 
traveling  crane  of  20  tons  capacity,  i'or  specifica- 
tions address  Robt.  W.  Hunt  &  Co.,  Monongaheia 
Bank   Bidg.,  Pittsburg,  Pa.     Wm.   Perkins,   Supt. 

I'indlay,  O. — City  Engr.  John  W.  S.  Riegle  writes 
that  the  time  for  receiving  bids,  for  laying  10.6  miles 
of  24-in.  vitrlfled  pipe  or  10.6  miles  of  20-in.  cast 
iron  pipe,  has  been  postponed  to  make  tests  for  a 
water  supply  at  a  point  nearer  to  the  city. 

Minneapolis,  Minn. — City  Engr.  G.  W.  Sublette 
writes  that  the  contract  for  placing  steam  mains 
and  feed  pipes  in  the  new  northeast  pumpiug  sta- 
tion has  been  awarded  to  Robinson  &  Gary  Go.,  of 
St.   Paul,  for  $3,298. 

Cincinnati,  O. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Reinheck,  la. — According  to  press  reports,  W.  P. 
Walsh,  of  Grundy  Center,  la.,  seeks  a  franchise  for 
an  electric  light  and  water  plant.  ^ 

Alexandria.  Ind. — Press  reports  state  that  the  Coun- 
cil proposes   to  establish  the   meter  system. 

Henderson,  Minn. — A  water  works  system  is  said  to 
be  under  consideration. 

Moline,  III. — The  Council  is  said  to  be  considering 
the  purchase  of  additional  meters. 

Buffalo,  Minn. — The  proposition  to  install  a  water 
and  light  plant  at  a  cost  of  $15,000  is  being  agitated. 

Barneavillc,  O. — John  P.  Force,  of  Columbus,  Is  re- 
ported to  have  been  engaged  by  the  Council  to  pre- 
pare an  estimate  of  the  cost  of  water  works  and  a 
sanitary  sewerage  system.  Mr.  Force  is  said  to  be 
In  favor  of  a  municipal  water  system,  using  drilled 
wells  as  the  source  of  supply,  with  a  pumping  sta- 
tion and  a  stand-pipe  or  elevated  tank  having  a 
capacity   of  100,000  gal. 

Buluth,  Minn. — The  Common  Council  has  approved 
the  bid  of  N.  J.  Upham  &  Co.  for  the  purchase  of 
$140,000  bonds;  said  bonds  to  be  used  for  the  pur- 
chase of  the  West  Duluth  water  plant,  to  Incor- 
porate  It   In   the   general   municipal   plant. 

Dubois,  III. — The  Illinois  Central  H.  R.  Co.  is  re- 
ported to  have  purchased  a  tract  of  land  In  Dubois 
on  which  to  construct  a  reservoir  by  building  a 
dam  600  ft.  long  and  20  ft.  wide.  W.  J.  Harahan, 
Ch.   Engr.   of  R.   R.,   Chicago. 

Marinette,  Wis. — Local  press  reports  state  that  the 
Marinette  Water  Co.  has  asked  for  bids  for  lower- 
ing the  intake  pipe  of  said  Co.,  which  crosses  the 
Menominee   River.      Estimated  cost  about  $30,000. 

Cincinnati,  0. — The  Bd.  of  Water  Works  Trus.  has 
decided  to  sell  to  the  sinking  fund  trustees  $75,000 
worth  of  manuscript   bonds. 

Two  Harbors,  Minn. — At  a  recent  special  election 
the  Council  was  authorized  to  issue  water  and  light 
improvement  bonds  to  the  amount  of  $24,000. 

Clinton,  Ind. — The  Council  has  been  petitioned  for 
a  franchise  to  establish  a  water  system. 

Ottumwa,  la. — City  Engr.  J.  T.  Brady  writes  that 
bids  were  received  Dec.  1  as  follows  for  furnishing 
and  laying  C.  I.  water  pipe,  in  all  470  net  tons  of 
pipe,  and  19,000  lbs.  of  specials :  The  U.  S.  Cast  Iron 
Pipe  &  Fdy.  Co.,  Chicago,  for  furnishing  pipe  deliv- 
ered by  Feb.  1,  1903,  bid  $35.25  per  ton  for  6-In., 
$34.25  for  8-in.,  $33.25  tor  12-ln.,  14-ln.  and  16-ln.; 
$60  per  ton  for  specials.  The  Des  Moines  Bridge  & 
Iron  Wks.,  Des  Moines,  for  laying  pipe,  work  to  be 
finished  by  April  1,  1903,  bid  46  cts.,  48  cts.,  54  cts.. 
68  cts.  and  65  cts.  for  6,  8,  12,  14  and  16-ln.  pipe  and 
specials  per  ft. 

Clarion,  la. — The  Council  is  reported  to  be  consid- 
ering the  question  of  building  a  water  works  plant. 

Oshkosh,  Wis. — The  Oshkosh  Water  Works  Co.  has 
filed  an  amendment  to  its  articles  of  Incorporation.  In- 
creasing its  capital  stock  from  $200,000   to  $300,000. 

Austin,  Minn. — The  State  Bd.  of  Investment  has  au- 
thorized a  loan  of  $25,000  to  this  city  for  the  pur 
chase  of   a   water  works   plant. 

Hearcy,  Ark. — Bids  will  be  received  by  Emmet 
Snipes,  Secy,  of  Comn.  until  Dec.  26  for  constructing 
a  water  wo'rks  and  electric  light  plant.  Owen  Ford, 
Consulting  Engr.,   710  Security  Bidg.,  St.  Louis,  Mo. 

tspringfleld,  Tenn. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Memphis,  Tenn. — The  Council  has  adopted  the  re- 
port of  the  Witer  Com.  recommending  that  the  city 
purchase  the  plant  of  the  Artesian  Water  Co.  E.  li. 
LeMaster,  Chmn.  of  Water  Com. 

Kansas  City,  Mo. — The  Council  is  reported  to  have 
appropriated  $4,000  for  about  100  additional  flre 
hydrants  to  be  erected  In  the  business  part  of  the  city. 

Marshall,  Tex. — Bonds  to  the  amount  of  $25,000  are 
reported  to  have  been  sold  for  the  betterment  of  the 
water  works. 

tiheffleld.  Tex. — The  City  Coiiucll  has  granted  to  Par- 
sons Sons  &  Mclntyre  a  30-year  franchise  for  a  water 
works. 

Cameron,  Mo. — The  subject  of  water  works  Is  being 
agitated  by  the  business  men  of  this  place. 


Vioksburg,  Hiss. — Gov.  Longino  has  approved  an 
amendment  to  the  charter  of  VIcksburg  which  gives 
this  city  additional  rights  to  issue  $300,000  muni- 
cipal tronds  for  the  purpose  of  buIldlDg  water  worka, 
sewerage,  a  city  hall,  etc. 

La  Folic ttc,  Tenn. — Press  reports  state  that  Penn- 
sylvania capitalists  propose  to  spend  $250,000  In  a 
water  works  system  for  this  city. 

Kingman,  Kan. — Citizens  of  this  place  are  said  to  be 
considering  the  bonding  of  the  city  to  the  amount  of 
$35,000  for  the  construction  of  water  works. 

Wilbur,  Wash. — Bids  will  l)e  received  by  the  Town 
Council  until  Dec.  17  for  furnishing  material  and 
constructing  a  water  works  system  and  pumping 
plant,  work  to  Include  7,200  ft.  of  4  to  8-lu.  pipe, 
the  construction  of  a  cement  and  concrete  reservoir, 
a  brick  pump-house,  installation  of  a  gasoline  engine 
and  pump.  Bids  will  be  received  on  steel  lap  welded 
pipe  and  wood  stave  galvanized  wound  asphalted 
l)lpe.     Geo.  N.   Matzger,  Town  Clk. 

Havre,  Mont.~The  City  Council  will  receive  bids 
until  Dec.  20  for  the  construction  of  water  works, 
estimated    to  cost  $20,000;   also  for  electric   lights. 

Denver,  Colo. — A.  L.  Fellows,  Ilydrographer,  U.  8. 
Geological  Survey,  writes  from  Denver  that  the  con- 
struction of  the  Gunnison  tunnel  will  depend  upon 
the  decision  of  the  Secy,  of  the  Interior.  The  work 
as  planned  provides  for  1  tunnel  4  miles  long  and 
1  tunnel  of  2  miles,  with  perhaps  50  miles  of  canal. 
Estimated    cost,    $1,500,000. 

Warner,  tj,  D. — A  company  is  being  formed  to  sink 
an  artesian  well. 

Egan,  8.  O. — A  water  works  system  is  said  to  Ijc 
projected  by  the  village.     Estimated  cost,  $6,000. 

Souris,  N.  D. — Press  reports  state  that  bids  are  be- 
ing taken  bv  this  village  for  boring  a  well.  A.  C. 
O.  Lomen,  Clk. 

Wenatchee,  Wash. — Local  press  reports  state  that 
this  city  will  probably  construct  a  new  system  of 
water  works  next  summer  the  source  of  supply  to  be 
Wenatchee  River. 

.S'on(o  Barbara,  Cal. — Steps  have  been  taken  by  the 
city  to  acquire  by  condemnation  sites  for  a  reservoir 
and  retaining  dam  in  the  Mono  fiats,  involving  an 
area  of  2,000  acrts ;  the  c.bject  being  to  increase  the 
water  supply  of  this  city,  in  order  to  connect  with 
the  lands  specified  it  will  be  necessary  to  run  a  tun- 
nel through  the  Santa  Ynez  mountains,  a  distance  of 
about  three  miles.     Estimated  cost,  $500,000. 

Los  Angeles,  Cal. — Supt.  of  Water  Works  Wm.  Mul- 
holland  writes  that  the  following  bids  were  opened 
Nov.  24  for  2  250-H.-P.  water-tube  boilers  for  the 
pumping  plant  at  Buena  Vista :  John  Wigmore  & 
Sons,  Los  Angeles,  Cal.,  $9,499  ;  Fulton  Engine  Wks., 
Los  Angeles,  $8,342 ;  Baker  Iron  Wks.,  Los  Angeles. 
$10,645  ;  Western  Electric  Co.,  Los  Angeles,  $11,100  ; 
Stirling  Co.,  Chicago,  Hi.,  $8,525  (awarded).  The 
time  for  receiving  bids  for  a  pump  has  been  deferred ; 
time  not  yet  set. 

Suisun  City,  Cal. — The  question  of  establishing  a 
water  plant  Is  said  to  be  under  consideration. 

Hinsdale,  Mont. — Articles  of  incorporation  of  the 
Rock  Creek  Canal  Co.  have  been  filed  with  Secretary 
of  State.  The  Co.  proposes  to  build  ditches,  canals 
and  fiumes  for  purposes  of  irrigation,  and  has  a  capi- 
tal stock  of  $9,600.  The  principal  place  of  business 
will  be  at  Hinsdale.  The  incorporators  are:  >vm.  M. 
Wooidrldge,  Fred  Hellesten,  Jerome  Hutchens,  and 
others,   of  Hinsdale. 

Los  Angeles,  Cal. — Imperial  Water  Co.,  No.  8,  has 
been  Incorporated,  with  a  capital  of  $1,000,000.  Di- 
rectors :  F.  C.  Paulln,  W.  J.  Boden-Hamer,  R.  T.  Perry, 
J.  C.  Coy,  J.  W.  Oakley. 

Colorado  Springs,  Colo. — The  special  water  commit- 
tee appointed  to  arrange  some  plan  of  unwatering  the 
Cripple  Creek  district  is  reported  to  have  adopted  a 
plan  known  as  the  El  I'aso  tunnel,  and  estimated  to 
cost  between  $80,000  and  $100,000.  Sherwood  Aldrich 
is  Chmn.  of  Com. 

The  Trus.  of  the  North  Side  Water  Works  are  re- 
ported to  have  let  a  contract  to  the  Iron  City  Mfg. 
Co.  for  a  standpipe  to  be  erected  at  Falrmount  Park 
(or  $6,900,  and  the  contract  for  3  miles  of  pipe.  lead- 
ing to  the  tower,  to  the  Holme  &  Alien  Pipe  Co.  for 
$3o,000. 

Aguaacalientics,  Mex. — See  "Sewerage  and  Sewage 
Disposal." 

North  Toronto,  Ont. — ^Local  press  reports  state  that 
further  extensions  of  the  town's  water  works  system 
are   contemplated. 

HnmiUon.  Ont. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Durango,  Mex. — Julian  Bermudez,  representing  Eu- 
scl)io  Rodriguez,  Nicolas  Lopez  and  Manuel  Soto  Mar- 
tinez, is  reported  to  be  soliciting  permission  to  con- 
struct an  irrigation  dam  at  San  Juan  del  Rio  with  the 
object  of  irrigating  the  ranches  of  La  Galera  and  La 
Boca  di  Cachila. 

SEV.ERAGE    AND    SEWAGE     DISPOSAL. 

II'  kIiiii.  .Mass. — Bids  will  be  received  by  the  Metro- 
iio'ltan  Water  and  Sewerage  Bd.  until  Dec.  15  for 
budding  Section  48  of  the  high-level  sewer  In  Quincy. 
Length.  5.880  ft.  :  average  cut  In  embankment.  12  ft.  ; 
iifslde  diameter  of  sewer.  136x150  inches.  Wm.  M. 
lOngr. 

Stamford,  Conn. — Surveys  are  being  made  under 
the  direction  of  City  Engr.  Paul  Nash  for  the  East 
Side  sewer. 

New  York,  N.  Y. — Bids  are  wanted  Dec.  15  for  con- 
structing sewers  and  appurtenances  in  portions  of 
Vyse  St.     Louis  Haffen,  Pres.  Bronx  Boro. 

Washington.  D.  C. — The  time  for  receiving  bids  for 
the  construction  of  a  sewerage  pumping  station  has 
lieen  changed  from  Dec.  20  to  Jan.  3,  as  advertised  In 
The  Engineering  Record. 

Brooklyn,  N.  Y. — Bids  are  wanted  Dec.  17  for  fur- 
nishing material  and  constructing  a  36-In.  brick  and 
12.  15.  18  and  24-In.  vitrlfled  stoneware  pipe  sewers  In 
portions  of  several  streets.  J.  Edw.  Swanstrom,  Boro. 
Pres. 


548 

r— <in  N  J. — City  Bncr.  Farnham  has  completed 
tke  nmj  in«ae  with  a  view  to  ascortalnlug  what 
Snces  wJW  be  necessary  »n  the  sewer  system  along 
aSSTAn..  o«  •cconnt  of  the  proposed  elevation  of 
tSTvacks  of  the  Pennsylvania  R.  K.  Co.,  on  said 
street* 

Vatnrillt.  Po.— See  "Water." 

Barrutmro.  /-o— Highway  Comr.  McConkey  Is  re 
parted  to  have  received  the  following  bids  for  the 
liiiilnilhiii  of  State  St.  aewer :  J.  S.  Uayard,  ♦jJ.aaU; 
Bradley  *  Caldwell.  JlO.OfrO;  Fisher  4  Lynch,  *9,9T5. 

Srtt  Bnuuieiek.  S.  ./.—Property  ownere  of  High 
laad  Park,  at  a  recent  meeting,  considered  plans  for 
a  aecwage  system  as  prepared  by  Augustus  N.  ">  hit- 
lock,  and  plans  for  the  Itaritan  Ave.  branch  of  the 
system,  eatlmated  to  cost  *6.iK)0.  were  adopted. 

jfrte  Pa, — The  Mayor  has  approved  an  ordinance  tor 
a  aeaer  In  McCarter  and  Pennsylvania  Aves. 

RoekatcM  Beach.  L.  I..  N.  r.— The  Property  Own- 
en'  Aaaodatlon  has  appointed  a  committee  to  call 
opoa  Boro.  Pres.  Caasldy.  the  Bd.  of  Health  and 
Mayor  Low  to  urge  the  necessity  of  a  sewer  system  at 
the  beach.  Surveys  and  plans  prepared  a  year  ago  by 
the  Topographical  Bureau  of  the  City  of  New  iork 
call  for  a  sewerage  system  and  disposal  plant,  esti- 
mated to  cost  1330.000. 

BnoUyn,  K.  1". — The  contract  for  constructing  a 
•ewer  In  9id  St..  from  11th  Ave.  to  N.  Y.  Bay  (bids 
mened  Oct.  2«).  has  been  awarded  to  Jas.  Malloy  & 
Co.,  of  Bridgeport,  Conn.,  at  »656,233. 

Origin  Oa. — .\n  election  will  soon  be  held  here  to 
vote  on  the  Issue  of  JIOO.OOO  bonds  for  the  purpose 
of  putting  In  a  sanitary  sewerage  system,  improving 
the  light  and  water  plants,  and  for  other  Improve- 
menta. 

f-cBMicola,  Flo. — Waring,  Chapman  &  Farquhar,  874 
Bway  New  York  City,  have  Just  finished  surveys 
and  are  preparing  plans  for  sewerage,  street  grading, 
paring  and  surface  drainage  for  this  city. 

Kichmond,  Vo.— Maynard  4  Ford  are  reported  to 
have  received  an  Js.ooo  contract  for  the  construc- 
tion of  a  sewer  on  Broad  and  30th  Sts. 

tUmmi,  Fla. — Local  press  reports  state  that  the  City 
Fathers  are  receiving  bids  for  constructing  a  sewer 
In  a  portion  of  8th  St. 

fhillicothe.  O. — Bids  are  wanted  Dec.  22  for  fur- 
nishing material  and  constructing  an  8-ln.  sewer  In 
a  portion  of  Second  St. 

rincitinnti.  O. — The  Bd.  of  Pub.  Service  has  approved 
speciOcatlons  for  a  sewer  in  Eastern  Ave.,  to  cost 
*10,618,  and  for  one  In  Morris  Place,  to  cost  $2,010. 

ColumbuK.  O. — The  contract  for  constructing  the 
west  side  main  trunk  sewer  is  stated  to  have  been 
awarded  to  J.  B.  Shetts  &  Co.,  of  Pittsburg,  Pa., 
for  $51,840.  For  bids  received  for  this  work,  on 
Oict.  30,  see  The  Engineering  Record  of  Nov.  8. 

The  Bd.  of  Pub.  Wks.  has  adopted  a  resolution 
declaring  the  construction  of  that  part  of  the  west 
aide  nuiln  trunk  sewer  system  which  will  be  west 
of  Central  Ave.,  to  tte  necessary.  Estimated  cost, 
f33,2Ki. 

Crooktton,  Uinn. — Local  papers  quote  Geo.  A 
Ralph.  Engr.  of  the  State  Drainage  Bd.,  as  having 
stated  that  as  a  result  of  the  decision  of  the  Su- 
preme Court  upholding  the  State  drainage  law,  work 
will  be  undertaken  In  the  spring  which  will  call  for 
the  expenditure  of  over  $500,000  for  drainage  ditches. 

Charlotte.  Uieh. — A  petition  has  been  circulated  in 
the  townships  of  Brookfleld,  Eaton,  Carmel,  Walton 
and  Belleme,  and  presented  to  the  County  Drain 
Comr.,  asking  that  Battle  Creek  be  dredged  from  Its 
source  at  Narrow  lake  In  Brookfleld  township  to  the 
Beilevue  dam.  The  ditch  will  be  about  30  miles 
In  length  and  will  cost  about  $75,000  to  complete. 

St.  Joseph,  ilich. — The  City  Council  has  ordered  the 
Bd.  of  Pub.  Wks.  to  proceed  with  the  work  of  con- 
structing a  sewer  5.086  ft.  long  on  Wisconsin,  Michi- 
gan,   Morton    and    Harrison    Aves.      Estimated    cost, 

rttirago.  lU. — Plana  for  draining  the  Calumet  re- 
gion hare  been  presented  to  the  Sanitary  Trus.  by 
Cb.  Engr.  Randolph.  He  suggested  that  a  canal  70 
ft.  In  width  be  constructed  to  connect  the  Calumet 
River  with  the  main  channel  of  the  sanitary  canal, 
thereby  reversing  the  flow  of  the  Calumet  River  and 
diverting  large  quantities  of  sewage  from  the  lake. 
He  estimates  the  cost  as  follows:  Excavation,  $8,- 
888.820:  right  of  way,  $472,534:  bridges,  $1,943,500; 
gnard  locks.  $600,000.     Total,  $11,879,854. 

Uilicaukce.  Wl». — The  Council  Com.  on  Finance  has 
recommended  the  passage  of  a  bond  ordinance  for 
$50,000  for  the  west  sewerage  district. 

FindUm,  O. — The  construrtinn  of  pipe  sewers,  in 
E.  Lincoln.  W.  Lincoln.  W.  Front,  3d  and  other  streets 
Is  contemplated.     John  W.  S.  Klegle,  City  Engr. 

Oibton  City,  III. — This  city  Is  said  to  he  planning 
to  pnt  In  a  sewer  system. 

Wichita,  JTon.— City  Clk.  .7.  L.  Leiand  writes  that 
estimate*  have  not  yet  been  made  for  the  proposed 
storm  water  sewer  system.  H.  J.  Harding,  Engr.  In 
Charge. 

Oteeola.  Ark. — County  Clk.  W.  n.  Howard  writes 
that  the  contract  for  constructing  27'/j  miles  of  drain- 
age canal  was  let  Nov.  28  to  C.  H.  Moore,  of  Mem- 
pbla.  Tenn..  at  12.9'.  cts.  per  ca.  yd. ;  estimated  con- 
teots,  550.000  en.  yds. 

Bio  Bpring,  Tex. — Acting  in  conjunction  with  the 
Comrs.'  Court  of  Howard  County,  the  Texas  &  Pacific 
R.  R.  Co.  will  construct  a  drainage  canal  through  Big 
Bprinm  as  a  precaution  against  floods.  Estimated 
cost,  $1S.000. 

ricktburg,  Ml*». — See  "Water." 

yarp»tillc,  I'al. — Marsden  Manson,  of  San  Fran- 
daco,  is  reported  to  have  completed  an  Inspection  of 
tilia  city  and  Its  surroundings  in  relation  to  the  pro- 
poaed  Installation  of  sewerage  and  drainage  systems. 
Plaas  for  said  Improvements  will  be  adopted  by  the 
Cotmcll  and  a  bond  Issue  of  $50,000  submitted  to  the 
people. 
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Oakland,  Coi.— Bids  will  be  received  by  the  City 
Council  until  Dec.  20  for  constructing  a  concrete  and 
steel  sewer  across  the  right  of  way  of  the  Southern 
Pacific  K.  R.  Co.    K.  W.  Church,  City  Clk. 

.\yuascuUcntes.  1/c*.— Texas  papers  state  that  plans 
are  being  prepared  for  a  sewer  system  and  addition  to 
the  water  works. 

Montreal,  Que. — See  "Paving  and  Roadmaking." 

Hamilton,  Onf.— The  City  Council  Is  considering 
tlie  proposition  to  submit  to  the  people  a  by-law  tor 
the  raising  of  $100,000  to  be  expended  as  follows: 
West-end  sewage  disposal  works  $dO,000,  water 
mains.  $ri,000  :  Home  for  Incurables,  $ '  .pOO  ,  Ferrle 
St  opening,  $12,500;  East-end  fire  station,  $5,000. 
The  balance  to  be  expended  on  macadam  roads. 

BRIDGES. 

Charleroi,  Pa.— A  charter  Is  stated  to  have  been 
granted  to  the  Charleroi  &  Monessen  bt.  U.  U.  Bildge 
Co.  to  construct  a  bridge  across  the  Monongahela 
between  Charleroi  and  Monessen  ;  It  will  be  1,700  tt. 
in  length,  and  cost  about  $175,000. 

Beaver  Palls,  Pa. — A  press  report  states  that  John 
Warren,  of  Beaver  Falls;  W.  A.  Park,  of  Ireedom: 
Richard  Holt,  of  Beaver,  and  others  will  on  Dec.  12 
apply  for  a  charter  to  build  a  bridge  over  Beaver 
River  between  this  place  and  New  Brighton.  The 
plans  are  already  drawn,  and  it  is  said  the  contract 
for  the  stone  work  has  been  let. 

Steelton,  Pa.— Dr.  W.  B.  Powell  is  reported  Inter- 
ested in  the  construction  of  an  iron  bridge,  about  50 
ft.  In  width,  between  Steelton  and  New  Cumberland. 

Erie,  Pa. — An  ordinance  has  been  approved  author- 
izing the  construction  of  an  overhead  crossing  oyer 
the  P.  R.  B.  tracks  on  Buffalo  Koad,  at  an  estimated 
cost  of  $45,000  (exclusive  of  damages).  The  P.  R.  R 
assumes  $20,000,  the  Erie  Electric  Motor  Co.,  which 
win  have  a  track  crossing  the  structure,  assumes  $15,- 
000,  and  the  city  assumes  the  balance.  This  crossing, 
which  will  be  a  steel  structure  on  masonry  abutments 
with  filled  approaches  and  paved  top,  will  eliminate 
two  grade  crossings. 

Buffalo,  N.  y. — Bids  will  be  received  by  the  Dept. 
of  Pub  Wks.  until  Dec.  9  for  constructing  retaining 
walls  wing  walls,  piers  and  roadway  on  Sprenger 
Ave.  at  Scajaquada  Creek  ;  also  for  taking  down,  mov- 
ing and  resetting  bridge  now  at  Perry  St.,  over  Ohio 
Basin  Slip  at  Sprenger  Ave.  and  Scajaquada  Creek. 
Bids  will  also  be  received  until  Dec.  12  for  construct- 
ing substructure  for  a  bridge  on  South  Park  Ave. 
over  Cazenovia  Creek.     Francis  G.  Ward,  Comr. 

Seneca  Falls,  N.  Y. — The  proposition  to  borrow  $15,- 
000  with  which  to  purchase  land  and  construct  the 
Ramsey  St.  bridge  is  reported  to  have  carried  at  the 
recent  election. 

Warsaw,  N.  Y. — The  Wyoming  Co.  Superv.  are  re- 
ported to  have  granted  the  following  towns  permis- 
sion to  Issue  bonds  to  repair  bridges  destroyed  by  the 
July  floods.  Bennlngtin,  $12,500;  Eagle,  $3,250; 
Java,  $8,600,  and  Sheldon,  $9,000. 

Allegheny,  Pa. — Separate  bids  will  be  received  until 
Dec.  11  for  doing  the  following  work  :  Constructing 
and  erecting  superstructure ;  constructing  piers  and 
abutments ;  and  for  paving  the  roadway  and  side- 
walks of  a  bridge  across  Woods  Run  Valley  in  Shady 
Ave.    D.  L.  Fulton.  DIr.  Dept.  of  Pub.  Wks. 

Tonawanda,  N.  Y. — A  correspondent  writes  that  the 
Town  Bd.  has  awarded  the  contract  for  constructing 
the  superstructure  and  steel  work  for  a  bridge  across 
Two  Mile  Creek,  to  the  Rochester  Bridge  &  Construc- 
tion Co.  for  $9,350. 

New  York,  N.  Y. — Mayor  Low  has  approved  the  bond 
Issue  of  $350,000  for  the  construction  of  a  bridge 
across  East  Chester  Bay,  In  Pelham  Bay  Park,  Bronx 
Boro. 

McKees  Rocks,  Pa. — Local  press  reports  state  that 
the  business  men  of  this  city  have  taken  up  the  matter 
of  building  a  bridge  across  Chartlers  Creek  at  Fur- 
nace St.,  to  connect  with  Sheridan. 

Doyleatown,  Pa. — The  Jury  appointed  to  view  the 
site  for  a  bridge  a'^ross  Park  Creek,  on  the  Kansas 
Road,  reports  in  favor  of  constructing  a  structure,  to 
cost  not  more  than  $9,000. 

Wrightsville,  Pa. — It  is  stated  that  the  Pennsylvania 
R.  R.  Co.  intends  constructing  an  elevated  span  over 
the  top  of  the  bridge  connecting  Wrightsville  and  Co- 
lumbia, to  be  used  by  vehicles  and  pedestrians. 

Scranton,  Pa. — It  Is  reported  that  bids  will  soon  be 
asked  by  Dlr.  of  Pub.  Wks.  Roche  for  constructing  the 
W.  Lackawanna  Ave.  viaduct. 

Columbia,  8.  C. — See  "Electric  Railways." 

Hammond,  Ind. — ^The  Michigan  Central  Ry.  Co.  is 
reported  to  be  preparing  to  place  a  new  bridge  over 
Calumet  River,  west  of  this  city.  The  structure  will 
be  a  500-ton  draw  bridge.  W.  S.  Kinnear,  Oh.  Engr., 
Detroit,  Mich. 

Kokomo,  Ind. — The  Co.  Comrs.  are  reported  to  be 
figuring  on  2  new  bridges,  one  over  Charley  Creek,  to 
be  built  as  soon  as  the  City  Council  and  Co.  Comrs. 
agree  as  to  the  kind  of  structure  needed,  and  the  other 
over  Wabash  River,  to  cost  about  $30,000. 

Itaeine,  Wis. — Engineers  are  reported  to  be  in  the 
city  looking  over  the  ground  and  laying  out  stakes 
for  the  proposed  new  bridges  for  the  Northwestern 
Ky.  Co.  The  6th  St.  viaduct  will  be  made  Into  a 
double  structure  and  a  new  double  swinging  bridge 
will  be  constructed  over  the  river.  Edw.  C.  Carter, 
I'h.   Engr.,  Chicago,   HI. 

Boscohcl,  Wis. — -It  Is  reported  that  the  wooden 
bridge  over  Sanders  Creek,  at  Oak  and  Bell  Sts.  In 
the  iBt  Ward,  has  been  condemned,  and  the  city  will 
at  once  commence  the  erection  of  an  Iron  structure. 

Montezuma,  la. — Press  reports  state  that  bids  will 
be  received  by  the  Co.  And.  until  Jan.  5  for  construct- 
ing county  bridges  during  the  year  1903. 

Dayton,  0. — The  officials  of  the  Cincinnati,  Hamil- 
ton &  Dayton  R.  R.  are  reported  to  have  submitted 
to  the  Bd.  of  City  Affairs,  plans  for  the  construction 
of  overhead  bridges  for  pedestrians  at  Albany  St., 
Edgemont  and  Klefer  Sts.,  North  Dayton. 
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Portlands  If^ — Bids  will  be  received  by  the  Co.  Aud, 
until  Dee.  18  for  constructing  an  iron  bridge  across 
Salamonia  River  in  Green  Township,  to  be  120  ft.  long, 
16-ft.  roadway  and  16-ft.  truss. 

Columbia  City,  Ind. — Bids  will  be  received  by  the 
nd.  of  Co.  Comrs.  until  Dec.  19  for  constructing  several 
small  steel  truss  bridges,  ranging  In  size  from  14  to  56 
tt.  long.    W.  H.  Carter,  Co.  Aud. 

Decatur,  III. — The  cost  of  the  proposed  viaduct  at 
the  West  Main  St.  crossing  of  the  Wabash  Ry.  has 
been  estimated  at  $45,000. 

Chica^/o,  III. — Local  press  reports  state  that  Lydon 
&  Drews  Co.  have  secured  the  contract  for  the  sub- 
sructure  of  both  Loomis  St.  and  ISth  St.  bridges  at 
$62,728  and  $63,854,  respectively.  The  contract  for 
the  superstructures  Is  reported  to  have  been  secured 
by  Jackson  &  Corbett  Co.,  at  $121,620  for  Loomis 
St.,  and  $115,870  for  18th  St. 

Saginaw.  Mich. — Local  press  reports  state  that  the 
American  Bridge  Co.,  Lafayette.  Ind..  submitted  the 
lowest  bid  Nov.  2(i  for  constructing  a  2-span  bridge 
across  Cass  River,  at  $8,990  for  the  120-ft.  span,  and 
$10,400  for  the  150-ft.  span  ;  total,  $19,800.  The  cost 
had  been  estimated  at  $15,000  and  it  is  reported  that 
these  bids  will  likely  be  rejected  and  new  bids  asked. 

Hot  Springs,  Ark. — Deputy  Circuit  Clerk  J.  M.  An- 
derson, ex-Mayor  W.  W.  Waters  and  Jas.  Richards  are 
stated  to  have  been  appointed  as  a  commission  by 
County  Judge  O.  H.  Sumpter  to  build  a  steel  bridge 
across  Ouachita  River,  on  Central  Ave.,  to  cost  about 
$80,000. 

Phoenix,  Ariz. — ;It  is  stated  that  a  bridge  will  be 
built  over  Salt  River  by  the  Phoenix  &  Eastern  R.  R. 
Co.     F.  M.  Murphy,  Pres.,  Prescott. 

Stockton.  Ca!.— Carl  Salbach,  Deputy  Co.  Clk., 
writes  that  it  is  proposed  to  construct  a  bridge  at 
Millers  Ferry,  between  San  Joaquin  and  Saci'amento 
Counties.  For  further  Information  address  F.  E. 
Quail,  Co.   Surveyor,  Stockton. 

Spokane,  Wash. — Local  press  reports  state  that  the 
City  Engr.  has  been  Instructed  to  prepare  plans  for  a 
steel  and  wood  high  bridge  to  be  built  across  Hang- 
man Creek. 

Son  Bernandtno,  Cal. — Superv.  Glover  has  received 
permission  from  the  Bd.  of  Superv.  to  purchase  2 
80-ft.  steel  spans  for  a  bridge  to  cross  Warm  Creek 
at  East  Colton  Ave. 

Bedding,  Cal. — The  Co.  Surv.  has  been  directed  to 
prepare  plans  and  specifications  for  a  steel  bridge,  of 
the  Piatt  truss  pattern,  to  cross  Pit  River  at  Elena, 
also  for  a  steel  bridge,  of  the  same  kind,  to  cross 
Pit  River  near  Baird.  It  is  reported  that  the  plans 
are  to  be  presented  at  the  January  meeting  of  the 
Bd.  of  Superv.  when  bids  for  construction  will  be 
called  for. 

New  Westminster,  B.  C. — City  Clk.  W.  A.  Duncan 
writes  that  contracts  have  been  let  as  follows  for  the 
construction  of  an  $800,000  bridge  across  Fraser 
Illver  at  New  Westminster :  Substructure,  to  Arm- 
strong, Morrison  &  Balfour ;  superstructure,  to  Domin- 
ion Bridge  Co. 

Joliette,   Que. — See  "Railroads." 

PAVING  AND  ROADMAKING. 

Boston,  Mass. — The  Street  Comrs.  have  reported 
the  estimated  cost  of  widening  Albany  St.,  from  Troy 
to  Lehigh  Sts.,  at  $90,000,  of  which  $75,000  is  for 
land  aud  building  damages  and  $15,000  is  for  con- 
struction. 

Quincy,  Mass. — The  City  Council  has  authorized 
Mayor  Bryant  to  petition  the  Legislature  to  appro- 
priate $200,000  for  building  a  State  boulevard  along 
the  shores  of  Quincy  Bay  to  the  Blue  Hills. 

Pittsfield,  Mass. — City  Clk.  Jos.  Ward  Lewis  writes 
that  on  Dec.  2  It  was  voted  to  issue  $100,000  bonds  for 
street  paving. 

New  York,  N.  Y. — Bids  are  wanted  Dec.  12  for  fur- 
nishing material  and  paving  with  asphalt  the  new- 
made  land  between  ISth  and  21st  Sts.,  East  River,  and 
with  granite  between  piers  old  20  and  new  16,  East 
River.  McDougall  Hawkes,  Comr.  of  Docks,  Dept.  of 
Docks  and  Ferries. 

Butler,  Pa. — This  Boro.  will  issue  $30,000  bonds 
for  street  improvements. 

Allegheny,  Pa. — See  "Bridges." 

Salisbury,  Md. — Property  owners  are  said  to  be  in- 
terested In  a  movement  to  pave  the  business  streets 
of  this  city. 

Jersey  City,  N.  J. — The  Street  and  Water  Bd.  has 
adopted  a  resolution  declaring  that  the  only  pave- 
ments which  should  be  put  down  In  this  city.  In  the 
future,  are  Belgian,  granite  and  asphalt. 

New  York,  N.  Y. — Bids  are  wanted  Dec.  15  for  reg- 
ulating and  laying  macadam  pavement  on  a  telford 
foundation  on  a  portion  of  Arthur  Ave.,  Engrs.'  esti- 
mate, 22,700  sq.  yds.  pavement.  8,700  lin.  ft.  of  curb- 
stone rejoined  and  reset ;  tor  regulating  and  grading, 
setting  curbstones,  flagging  sidewalks,  laying  mac- 
adam pavement  on  a  portion  of  Morris  Ave.,  estimated 
quantities.  3.400  sq.  yds.  of  macadam.  7,780  sq.  tt. 
new  flagging,  1.010  sq.  ft.  new  bridgestone  for  cross- 
walks, etc. ;  for  regulating,  grading,  setting  curb- 
stones, flagging  sidewalks,  etc..  on  portions  of  several 
streets  requiring  In  all  101.210  sq.  tt.  of  new  flagging: 
for  paving  with  granite  block  the  roadway  of  E.  133d 
St..  requiring  7.0Cii  sq.  yds.  of  granite  block  pave- 
ment laid  on  a  sand  foundation  with  sand  Joints,  and 
for  repaying  with  asphalt  pavement  on  the  present 
block  pavement  the  roadway  of  144th  St..  requiring 
5,050  sq.  yds.  of  asphalt  pavement,  including  binder 
course,  and  .>.<).')0  sq.  yds.  of  old  stone  pavement,  to  be 
lelaid  as  foundation  or  In  approaches,  etc.  Louis  F. 
Ilaffen,  I'res.  Bronx  Boro. 

Schenectady.  N.  Y. — Bids  are  wanted  Dec.  9  for 
furnishing  material  and  grading,  curbing  and  paving 
portions  of  Lincoln  Ave.  and  Seward  Place.  Address 
Clly  Engineer. 

Williamstown,  N.  J. — It  Is  stated  that  bids  will  be 
received  by  the  Monroe  Township  Com.,  H.  B.  Gar- 
wood, Chmn..  until  Dec.  20,  for  constructing  about 
9,350  ft.  of  Main  St.  Wm.  C.  Cottell,  Township  Engr., 
Wenonah,  N.  J. 
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Reading,  Pa, — An  ordinance  is  pending  In  tlie  Coun- 
cil providing  for  an  increase  in  the  appropriation  for 
paving  Cherry  St.,  to  a  totai  of  $15,000 ;  work  to  be 
done  In  the  spring. 

Eric,  I'a. — The  Mayor  has  approved  an  ordinance 
for  curbing  and  paving  German  St.,  from  8th  to  18th 
Sts. 

McKccspoit,  Pa. — it  Is  stated  that  bids  are  wanted 
Dec.  18  for  grading,  curbing  and  paving  on  portions  of 
Fourth  Ave.  and  Diamond  St.  R.  A.  Hltchins,  City 
Compt. 

Niagara  Falls,  N.  ¥. — The  Common  Council  has  re- 
scinded all  previous  action  in  regard  to  the  paving  of 
Niagara  Ave.,  and  has  adopted  a  new  resolution  de- 
claring its  intention  to  pave  the  avenue  with  water- 
proof bituminous  macadam  at  a  cost  not  to  exceed 
169,561. 

Cumberland,  Md. — The  Council  has  authorized  the 
paving  with  vitritied  brick  of  Green  St.,  at  a  cost  of 
about  $12,000. 

Pensacola,  Fla. — See  "Sewerage  and  Sewage  Dis- 
posal." 

8t.  Augustine,  Fla. — It  Is  stated  that  bids  are 
wanted  Dec.  30  for  paving  with  vltrlHed  brick  the 
north  end  of  Washington  St.  John  M.  G.  Carrera,  City 
Clk. 

Cincinnati,  O. — liids  will  be  received  by  the  lid.  of 
Pub.  Service  until  Dec.  22  for  furnishing  material  and 
improving  a  purtUin  of  Gilbert  St.  by  paving  and  re- 
paving  the  roadway  with  granite  hlii<-ks  redressing 
and  resetting  old  cnrlis.  furnlsblng  and  setting  new 
granite  curbs  wliere  necessary  ani  rela.ving  old  and 
furnishing  and  laying  new  granite  crossings.  Bids 
win  also  be  received  at  the  same  time  for  Improving 
a  portion  of  Kochelle  St.,  by  grading,  setting  curbs, 
and  paving  the  roadway  with  brick  and  constructing 
the  necessary  drains.     Geo.   1<".  Holmes,   Clk. 

Chicago,  III. — Bids  will  be  received  until  l>ec.  l(t 
by  the  Lincoln  Park  Comrs.  for  furnishing  10,000  to 
20,000  sq.  yds.  of  blocks  for  paved  beach  work  on  the 
lake  front  near  North  Ave.  Bids  must  be  made  for 
blocks  delivered  at  work  and  also  F.  O.  B.  Chicago  : 
delivery  to  begin  not  later  than  April  1.  1903.  Sizes 
of  block  to  be  4  to  S'/o  in.  wide.  6.  7  and  8  in.  deep 
and  0,  12  and  14  in.  long.     W.  W.  Tracy.  I'res. 

Glenville,  O. — Bids  are  wanted  Dec.  13  for  grading, 
curbing,  flagging  and  improving  a  portion  of  I.,akevlew 
Ave.     B.  F.  Davis,  Jr.,  Village  Clk. 

Keokuk,  la. — City  I=:ngr.  J.  Ross  Robertson  writes 
that  the  following  bids  were  opened  Nov.  29  for  brick 
paving  to  be  done  in  the  spring  of  1903:  «.  4,574  yds. 
of  brick  paving:  6,  1,800  ft.  curb;  c,  1.344  yds.  of 
excavation  :  Cameron  &  McManus,  a.  $]  .51  V.  ;  h,  62c.  : 
r.  50c.  Keokuk  Const.  Co..  a.  $1.33  ;  b.  57c.  :  c.  39c. 
The  contract  will  be  awarded  to  the  ICeoku^  Const. 
Co.     Work  is  to  be  completed  by  June  1,  1903. 

Lake  Oencva.  Wis. — The  Geneva  Lake  Good  Roads 
Asso.  has  been  formed  for  the  purpose  of  Improvins 
the  parks  and  drives  in  the  vicinity  of  Lake  Geneva. 
Walworth  Co.  incorporators  :  E.  Davidson,  Geo.  W. 
Barr,  C.  S.  Douglass,  and  others. 

La  Crosse.  Wis. — The  Common  Council  has  passed 
ordinances  providing  for  the  paving  of  portions  of  3d. 
.Main,  Jay  and  5th  Sts.  with  brick  :  also  for  curbing 
and  macadamizing  portions  of  numerous  other  streets. 

Mijfurd.  Wis. — Taylor  County  Bd.  has  voted  to 
icmstruct  a  road  16  miles  long  from  Medford  to  Au- 
roi-a. 

Holland,  iliih. — The  Common  Council  is  considering 
the  question  of  issuing  $30,000  bonds  for  street  pav- 
ing purposes. 

ifarshalltoicn,  /a.— The  City  Council  has  ordered 
brick  paving  on  4th  St.  and  on  the  east  side  of  the 
square. 

Indinnapolis.  Ind. — The  City  Park  Bd.  has  Instruct- 
ed Park  .Supt.   I'ower  to  make  plans  for  the  condemnii 
tion  of  land,   for  the  Fall  Creek  Boulevard,  under  the 
Park  Bd.  law.     it  is  hoped  to  build  the  driveway  next 
year. 

Wichita.  Kan. — Bids  will  be  received  by  the  CItv 
Clk,  for  repairing  approximately  70,000  sq.  yds.  of 
old  asphalt  pavement  for  a  terra  of  from  1  to  5  years ; 
surface  to  be  2%  In.  thick.  Bids  to  state  price  per 
sq.  yd.  and  whether  sheet  or  rock  asphalt.  A  10-year 
guarantee  is  required. 

Louisville,  Ky. — Local  press  reports  state  that  bids 
will  be  opened  by  the  Bd.  of  Pub.  Wks.  Dec.  10  for 
paving  with  vitrified  brick  on  a  portion  of  Peterson 
Ave.,  cost  about  $5,000. 

Albany.  Ore. — It  is  stated  that  bids  are  wanted  Dec. 
9  for  paving  a  portion  of  First  St.  J.  S.  Van  Winkle, 
Recorder. 

Portland.  Ore. — Samuel  Connell,  Prcs.  of  the  Aibina 
Improvement  Asso..  writes  that  it  is  proposed  to  pave 
the  streets  of  Lower  Aibina  with  macadam  or  crushed 
stone. 

Los  Angeles.  Cal. — Press  reports  state  that  ordi- 
nances for  8  miles  of  street  Improvements  are  now 
pending.  Notices  will  be  posted  on  18  different  streets, 
covering  39,642  ft.  of  street   Improvement. 

Denver,  Colo. — The  Bd.  of  Pub.  Wks.  has  acted  fa- 
vorably upon  the  petition  to  pave  6  blocks  of  Ogden 
St.  with  macadam. 

Hamilton,  Ont. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Montreal,  Que. — In  a  report  to  the  CItv  Council 
City  Engr.  Barlow  estimates  the  total  cost  of  work  re- 
quired to  be  done  by  the  Road  Dept.  in  1903  as 
$2,370,788.  Of  this  amount  $293.7.34  Is  asked  for 
macadamizing  old  roads,  $128,161  for  macadamizing 
new  roads.  $197,000  for  repairing  permanent  pave- 
ments. $199,042  for  wooden  sidewalks.  $210,272  for 
paving  between  car  tracks.  $504,372  for  new  pave 
ments,  $325,000  for  sewers  and  pump  stations,  $60,- 
000  for  snow  removal  and  a  number  of  smaller  Items. 


POWER  PLANTS,  GAS   AND    ELECTRICITY. 

Boston,  Mass. — See  "Public  Buildings." 

Kenmore,  N.  Y. — The  Bd.  of  Village  Trus.  lias 
awarded  the  contract  for  laying  and  installing  a  gas 
system  to  John  B.  Winter,  94  Amherst  St.,  Buffalo, 
N.  Y.,  who  is  lowest  bidder  at  a  price  of  16c.  per  ft. 
for  4-in.  pipe.  $2.50  for  setting  lamp  posts  and  $1  for 
setting  syphons.  Mr.  Winter  expects  to  begin  work 
immediately  and  complete  his  contract  by  Dec.  20th, 
1902. 

Dansrille,  N.  Y. — It  is  stated  that  plans  are  being 
prepared,  and  contracts  will  soon  be  let  by  the  Mill 
Creek  Electric  Light  &  Power  Co.,  for  its  proposed 
plant. 

Cape  .May.  .V.  J. — Sunil.  Shields  and  ('has.  I<Mtz- 
gerald,  representing  a  syndicate,  are  stated  to  have 
purchased  the  local  electric  light  plant  for  $95,000. 

Philadelphia.  Pa. — One  bid  for  supplying  naphtha 
lamps  to  the  city  was  opened  by  Dlr.  of  Pub.  Wks. 
Haddock  Nov.  26  and  It  was  from  the  Pennsylvania 
Globe  Gas  Light  Co.,  who  at  present  have  the  con- 
tract. The  prices  offered  are  $29.50  a  year  for  each 
Welsbach  burner  and  $21  a  year  each  for  the  old 
style  Mnloney  burners.  There  are  12,537  naphtha 
lamps.  The  appropriation  to  maintain  these  lamps 
for  the  present  year  was  $306,500.  The  Bureau  of 
Lighting  has  asked  $3]0,tK>6  for  next  year. 

York.  Pa. — The  Merchants'  Electric  Co.  Is  reported 
Incorporated  with  a  capital  of  $300,000.  Chas.  H. 
Bear,  Geo.  W.  Campbell  and  J.  A.  Walker,  all  of 
York,  are  among  the  directors, 

I'itlnhiirq.  Pa.  —  The  stockholders  of  the  Manufac- 
turers Light  &  Heat  Co.,  at  a  special  meeting,  Nov. 
25,  voted  to  increase  the  authorized  capital  stock 
from  $5,000,000  to  $10,000,000.  This  means  according 
to  reports  a  vast  extension  of  the  company's  opera- 
tions and  the  taking  over  of  contemporary  Interests. 
The  Rhadyslde  ICIectrlc  Light- Co.  has  been  incorpor- 
ated with  a  capital  of  $15,000.  by  John  Eaton,  W.  L. 
Abbott  and  others,  of  the  20th  Ward. 

Lancaster.  Pa. — 'i'lie  stockholders  of  the  Lancaster 
Gas.  Light  &  I'uel  Co.  liave  decided  to  recommend  to  the 
Bd.  of  Dirs.  the  betterment  of  the  services,  purchase  of 
new   equipment,  etc. 

Aberdeen.  Md. — The  Aberdeen  Electric  Light,  lieat 
&  Power  Co.  is  reported  organized,  with  D.  B.  Ar- 
thur. Pres.,  and  Dorsey  Rowe,  Secy.  The  Town 
Conns,  are  stated  to  have  made  a  contract  with  a 
newly  formed  company  to  light  the  streets  for  the 
next  5  years. 

Kenmore.  N.  Y. — Bids  are  wanted  Dec.  15  for  the 
purchase  of  $5,000  lighting  bonds,  Chas,  V.  Busch, 
Village  Treas, 

La  Salle,  Jf.  Y. — The  VilUge  Bd.  is  stated  to  have 
granted  the  Ontario  Power  &  Transmission  Co.  a  fran- 
chise for  the  distribution  of  power.  The  company 
agrees  to  have  5,000  H.-P.  ready  for  transmission  by 
Sept.  1,  and  to  erect  a  transformer  house  in  the 
village. 

Oriffln.   (la. — See   "Sewerage   and   Sewage  Disposal." 

Springfield.  O. — The  City  Council  is  stated  to  have 
granted  a  franchise  to  the  Citizens'  Htg,  &  Power  Co, 

.ikrnn.  O. — The  Bd.  of  City  Comrs.  is  stated  to  have 
granted  John  Lamparter  and  Elsworth  B.  Bathrlek  a 
franchise  to  lay  pipe  through  the  city  and  construct 
a  steam  heating  plant. 

Findlaii.  O. — The  CItv  C(nincll  is  stated  to  have 
granted  Klrkbrlde,  Taylor  &  Chapman  a  franchise 
for  a  gas  plant. 

Millershurq.  O. — The  City  Council  is  stated  to  have 
granted  Z.  T.  and  Chas.  E.  Duer  a  natural  gas  fran- 
chise. 

The  Mlllersburg  electric  light  plant  is  reported  to 
have  been  purchased  by  O.  P.  and  M.  J.  Van  Swer- 
Ingen,  of  Cleveland.  The  new  firm  will  improve  the 
plant  and   will  add  a  heating  plant. 

North  .iiiiherxl.  (). — it  l«  stated  that  bids  will  be 
received  liy  V.  E.  Kasen.  Village  Clk.,  until  Dec.  18 
for  a  muiilcli)al  llgliting  plant,  estimated  to  cost  $10,- 
000,  and  to  have  a  capacity  of  M  arc  and  1,000  In- 
candescent lights.  E.  Y.  Dow,  Des.  Eiigr.,  1144 
Fernwood   Ave.,   Toledo,  O. 

Cincinnati.  O.  -  Bids  »  III  be  received  bv  tlie  Bd.  of 
Trus.  of  the  Cincinnati  Hospital  until  Doc.  27  for  the 
following  repairs  and  improvements  at  the  Cincin- 
nati Hospital  and  Branch  Hospital.  One  3tX)  16  c.  p. 
dynamo  and  removal  of  present  dynamo  at  Main 
Hospital  to  Branch  Hospital,  and  furnishing  switch- 
board; the  whole  to  be  set  up  ready  for  connections; 
electric  light  wiring  of  buildings  and  fixtures  for 
Branch  Hospital;  storage  battery  with  ample  ca- 
pacity for  250  16  c,  p.  lamps:  new  water  mains  and 
branch  pipes,  Main  Hospital,  repair  and  resetting 
5  boilers.  Main  Hospital,     John  Fehrenbatch,  Supt. 

Rcinbeck.   la. — See   "Water." 

Medina.  O. — Local  press  reports  state  that  the 
Medina  Electric  Lighting.  Power  &  Htg.  Co.  has 
secured  a  franchise.  It  is  reported  to  be  consider- 
ing the  purchase  of  the  present  electric  plant.  If 
purchased,  the  capacity  will  be  doubled  and  a  cen- 
tral heating  plant   will   be  constructed. 

Itutfalo,   Minn. — See   "Water." 

Riverside,  la. — The  citizens  are  reported  to  have 
voted  to  issue  $5,000  bonds  for  thg  construction  of  a 
gas  plant. 

Henderson,  Ky. — The  City  Council  is  reported  to 
have  appointed  a  committee  consisting  of  Judge  C. 
O.  GIvens  and  Councllmen  Hall  and  Young  to  In- 
vestigate the  cost  of  an  electric  light  plant. 

Springfield.  Tenn.  —  It  Is  stated  that  bids  are 
wanted  Dec.  15  for  furnishing  material  and  building 
water  works  and  an  electric  light  plant.  Robt.  L. 
Lund,   Engr.,   Nashville,   Tenn. 

Moss  Point.  Miss. — L.  S.  Anderson,  of  Moss  Point, 
writes  that  5  per  cent,  bonds  are  about  to  be  placed, 
to  secure  capital  with  which  he  proposes  to  electrify 
61/,  miles  of  railway  and  construct  4^^  miles  of  ad- 
ditional road,  also  to  light  4  towns  with  an  aggre- 
gate population  of  12,000.  Probable  cost,  $150,000 
to  $200,000. 


St.  Louis,  Mo. — Bids  will  be  received  by  the  Bd.  of 
Local  Improv.  until  Dec.  9  for  furnishing  and  setting 
In  place,  with  all  connections,  the  following:  3  en- 
glues  of  the  horizontal,  direct-connected,  single  cylin- 
der, non-condensing  type,  for  lighting  plant.  New 
City  Hail;  dynamos,  switchboards,  transformers, 
meters.  etCy  for  lighting  plant  to  be  Installed  In  the 
New  City  Hall;  2  horizontal,  direct-connected,  auto- 
matic, single  cylinder  type  engines  for  lighting  plant 
to  be  Installed  in  the  Insane  Asylum;  dynamos, 
switchboards,  meters,  transformers,  etc.  for  lighting 
plant  to  be  installed  in  the  Insane  Asylum;  also  for 
furnishliig  material  and  tools  and  labor  necessary 
to  construct  conduits  from  New  City  Hall  to  4 
Courts,  old  City  Hall,  Court  House,  and  Engine 
House  No.  6;  also  to  construct  pole  lines,  etc.,  from 
Insane  Asylum  to  Engine  House  No.  35,  Female  Hos- 
pital and  Poor  House.     Hiram  Phillips,   Pres. 

tjouisville.  Kg. — it  Is  stated  that  the  Louisville 
Htg.  Co.  win  extend  Us  lines  and  Increase  the  ca- 
pacity  of  its   plant. 

Hcarcy,  Ark. — See  "Water." 

Douglas,  Wyo. — John  Morton  and  John  T.  Williams 
are  stated  to  have  secured  a  fraticblge  for  an  electric 
light  plant. 

Han  Francisco,  Cal. — The  United  Pacific  PoAer  Co., 
of  San  Francisco,  has  been  incorporated,  with  a  cap- 
ital of  $100,000.  Incorporators:  E.  J.  Martin,  W.  8. 
Burnett,  and  others. 

Havre,  Mont. — See  "Water," 

Nampa,  Idaho. — The  Com.  on  Sewers  and  Water  of 
the  City  Council  Is  reported  to  be  negotiating  with  the 
Swan  Falls  Power  Co.  with  a  view  of  having  elec- 
tric power  brought  here  from  Snake  River, 

Niagara  Fulls,  Ont. — A  press  renort  states  that 
Wm.  McKeuzie,  of  Toronto,  Pres.  Toronto  Ry.  Co., 
and  Fred  Nichols,  Pres,  Canadian  General  Electric 
Co,,  are  at  the  head  of  a  syndicate  applying  to  the 
Niagara  Falls  Park  Comrs.  for  permission  to  con- 
struct a  power  plant  at  the  i'alls. 

Toronto.  Out. — Certain  persons.  Including  E  W, 
Backus,  of  Chicago,  111,,  are  negotiating  with  the 
Dept.  of  Crown  Lands  for  the  control  of  the  power 
on  the  Canadian  side  of  the  Falls  on  Rainy  River, 
Ft,  Francis,  Ont.  If  they  get  it,  it  will  be  on  con- 
dition that  they  proceed  to  develop  the  power  at 
once. 

ELECTRIC  RAILWAYS. 

Augusta.  Me. — The  Council  Is  stated  to  have  granted 
the  Augusta  &  WatervlIIe  Ry.  Co.  a  franchise  along 
Bangor  St.,  a  distance  of  4%  miles.  The  company  is 
also  reported  to  have  secured  a  franchise  in  Vassal- 
boro. 

Caledonia,  X.  Y. — The  Village  Trus  are  stated  to 
have  granted  a  franchise  to  the  Buffalo  &  Depew 
Electric  R.  R,  Co.       E.  Melvln,  Ch,  Engr,,  Depew! 

Bridgeton.  N.  J. — It  Is  stated  that  the  Bridgeton  & 
Mlllvllle  Traction  Co.  Is  considering  the  extension  of 
its  line,     B.  F,   Hires,  Gen.   Mgr,,   Bridgeton, 

Pittsburg.  Pa. — Local  press  reports  state  that  the 
Pittsburg  Ry.  Co.  is  preparing  ordinances  to  be  in- 
troduced in  Council  providing  for  a  system  of  ele- 
vated railroads  in  Pittsburg.  F. '  Uhlenhaut,  Ch. 
Engr.,  Pittsburg. 

MeadrUle,  Pa. — The  Crawford  County  St,  Itv.  Co 
is  stated  to  have  filed  in  the  oflJce  of  the  Register 
and  Recorder  of  Deeds  an  application  for  right  of 
way  from  Meadville  to  Tltusvlile. 

Elizabeth,  N.  J. — The  Essex  Cross  Ry.  Co.  is  stated 
to  have  secured  a  franchise  for  a  line  through  Union 
.\ve..  from  the  city  limits  to  Prince  St. 

f:heridan.  N.  1'.— The  Dunkirk  &  Point  Gratiot 
Electric  Ry.  Co.  is  stated  to  have  secured  a  fran- 
chise to  extend  Its  line  from  Dunkirk  to  Buffalo 
through    Sheridan.     D.    F.   Toomey,    Mgr.,   Dunkirk. 

Richfield  Springs.  N.  Y. — The  VlPnge  Trus.  are 
stated  to  have  granted  a  franchise  to  the  Oneohta, 
(Jooperstown  &  Richfield  Springs  Ry.  Co.  W.  D. 
McQueston,   Mgr.,    Oneonta. 

flreensboro.  N.  C. — The  Bd.  of  Aldermen  is  stated 
to  have  granted  a  franchise  to  the  High  Point  Elec- 
tric Ry.  Co. 

Moreiantonn.  W.  la. — Bids  will  be  received  until 
Dec.  13  by  the  Morgantown  Electric  &  Traction  Co. 
at  Morgantown  for  constructing  a  steel  and  masonr.r 
power  house  and  also  for  laying  about  4  miles  of 
street  railway  track.  Power  house  to  be  fireproof. 
S8x94  ft.  Material  for  tracking  will  be  furnished. 
Geo.  H.  Switzer,  Supt.:  Walter  Lorlng  Webb,  Con- 
sult. Engr. 

Findlay,  O. — The  Western  Ohio  Rv.  proposes  to 
build  32  miles  of  track  connecting  Findlay  with 
Lima,  0.;  work  to  begin  in  the  early  spring.  F.  D. 
Carpenter.  Gen,  Mgr.,  Lima, 

Akron.  0. — The  Northern  Ohio  Traction  &  Light 
Co..  of  Akron,  has  been  incorporated  with  a  capital 
of  $10,000  by  J.  R.  Nutt,  W.  B.  Whiting,  and  others, 
to  construct  an  electric  railway  to  connect  Akron, 
Barberton,  Cuyahoga  Falls,  Doylestown,  Wadsworth. 
Ravenna,  and  Cleveland,  This  Is  a  reorganization  of 
the  present  Northern  Ohio  Traction  Co, 

Jackson,  Mich. — The  Jackson  &  Battle  Creek  Trac- 
tion Co.  is  reported  organized,  with  a  capital  of 
$1,500,000,  to  complete  and  operate  an  electric  line 
between  Jackson  and  Battle  Creek,  C.  M.  Spltzer, 
Pres.,  Toledo,  O.     W.   A,  Foots,   Secy,,  Jackson. 

Plymouth.    Wis. — The    Sheboygan    Light.  Power    & 

Ry.   Co.   Is   reported   to  be  considering  the  extension 

of    Its    electric    railway    to    Plymouth    and  Fond    du 
Lac.     E.  J.   Zufelt,   Ch.    Engr.,  Sheboygan. 

Mankatn.  Mhm. — The  CItv  Council  is  stated  to  have 
passed  an  ordinance  granting  a  street  railway  fran- 
chise through  the  city  to  U.  P.  Hord.  of  Aurora,  HI., 
and  F.  G.  Koator,  of  Chicago.  III. 

.\urora.  Ind. — The  CItv  Council  Is  slated  to  have 
granted  a  franchise  to  E.  W.  Swartsout  and  C.  W. 
McMuIlan,  both  of  Aurora,  It  Is  stated  that  the  In- 
diana Snuthern  Ry,  will  be  Incorporated  to  build  a 
line  from  Rising  Sun  to  Aurora,  Versailles  and  Os- 
good. 
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Cutmmkmt  O  — The  Toledo,  Coiambus.  Springfield  & 
OtaWiauU  Kl"Ctrlc  Ry.  Co.  U  »t«ted  to  have  petl- 
tloaad  til*  Co  Comrs.  for  a  franrhisc  for  a  Ihie  from 
tte  Umits  of  tbe  city  north  throujth  the  i-ouuty  to 
the  Inlon  County  line.     W.  K.  T..J-.  Ch.  Knj!r..    loledo. 

Corinolon.  A>.— A.  S.  Berry,  of  Newport,  and  M. 
8.  Barker,  of  CarroUton,  are  reported  Interested  In 
the  eonstmcUon  of  an  electric  railway  between  Louls- 
Tllle  and  Covington. 

InimolOH,  A'». — The  North  .MldiUetown.  Winches- 
ter &  Lexington  Ry.  Co.  Is  reported  Incorporated, 
with  a  capitd  of  $5,000,  to  construct  an  electric  rail- 
way aboot  55  miles  in  length  from  U>xiustou  to 
Winchester,  North  Middletown  anil  Sharusburg.  In- 
corvorators:  C.  H.  Berryman,  Slauley  MUward  and 
Rndolph  HarUng,  all  of  Lexington. 

Am««  «  i«j(.  JUo— The  Circle  Belt  "J-  ^'"a- o£>*^f"" 
aaa  CItT.  has  been  Incorporated;  capital,  ^150,000.  In- 
eofpontors:  C.  S.  Jobea,  A.  C.  Kemnard,  and  others. 

Jlonlgomtry.  .Ita.— The  Montgomery  County  Bd.  of 
Revenue  la  stated  to  have  granted  franchises  to  the 
Montgomery  Traction  Co.  and  the  Montgomery  Sst. 
By.  Co. 

tfoM  yuint.  Hit. — See  "I'ower,  Plants.  Gas  and 
Electricity." 

noutk  ilcAUttrr.  I»d.  T.t— The  Indian  Territory 
Traction  Co.  Is  stated  to  have  purchased  »  »'<«  here 
for  Its  power  bouse  and  car  sheds.  M.  M.  Llndly, 
Secy..  Sooth  McAlester. 

riormcr.  Colo.— The  City  Council  is  reported  to 
have  granted  a  franchise  to  Thos.   Robinson. 

<  otorodo  (Spriii!)*.  Colo.'  A  press  reiMirt  states  that 
the  Colorado  Springs  &  Cripple  Creek  Dlstf'v''  ''y; 
Co  bag  flled  an  additional  iiiorlgage  of  *1,WX».U0U 
for  extensive  Improvements  t>  the  electric  system 
la  Cripple  Creek  DUtrlct.  T.  L.  Wagoner,  Ch. 
EugT.,  Cripple  Creek. 

Oadru  I  fok.— The  Co.  Comr».  are  stated  to  have 
gnmted  the  Consolidated  Ry.  A:  Power  Co.  a  fraii- 
chlae  to  build  si-veral  extensions.  W  .  P.  Reed,  Sjupt., 
Salt  Lake  City. 

rarvMH  Ho**.— It  U  reixirted  that  the  Tacomu 
Ry  &  Power  Co.  will  proceed  with  the  erection  of 
.•ar  shops  and  establish  a  power  plant,  developing 
uower  from  White  and  Puyallup  Rivers;  the  work 
complete  will  cost  about  »2.UOO,UUO.  S.  U.  Ames,  Ch. 
Bngr.,  Tacoma. 

H*ka(r»M.  «•«»*.— .Messrs.  LIklns.  Wyatt  and  llut 
ters  are  suted  to  have  recently  secured  a  franchise 
lo  consiTOct  an  electric  railway  from  Whatcom  to 
Lynden.  Engineers  are  reported  to  have  started 
snrveying  for  the  proposed  line. 

RAILROADS. 

\rir  riutU  I'tt.  The  Wabash  Ry.  has  been  granted 
an  entrance  Into  New  Castle  and  has  decided  upon  the 
location  of  Its  lines  and  station.  W.  S.  Newhall,  Ch. 
Rngr..  St.  Louis,  Mo. 

Ittttbura.  Po.— The  Bessemer  &  Lake  lOrle  U.  U. 
Co  is  stated  to  have  decided  lo  complete  a  double 
lr«ck  system  from  Pittsburg  to  the  Lake.  rue  Im- 
provement will  cost  about  »-.;,000.000.  H.  '1.  I'orter. 
Ch.    l-:ngr.,    Ilttsburg. 

Broica.ril/c.  /'o.— The  Council  Is  sUted  to  have 
granted  the  Connellsvllle  Central  K.  K.  to.  a  right  of 
tray   through  the  borough. 

I'hitadiliil.iu,  Po.^-It  Is  staled  that  the  IVnusyl- 
vanla  R  K.  Co.  will  construct  an  elevated  double 
track  freight  line  across  West  Philadelphia,  from  the 
:Uth  St.  bridge  at  Aspen  St.  to  the  bridge  over  the 
Schuylkill,  opposite  the  arsenal ;  it  will  C4)st  abmit 
f.VNi.iMMi.     W.   H.  Brown.  Ch.   Kngr.,  Philadelphia. 

Hedtortl.  /•«.— The  Bedford  &  Western  R.  R.  Co. 
has  been  Incorporated,  to  construct  a  railroad  from 
Mt.  Kaiias  to  tJelgcrs.  Geo.  H.  Stein,  Pres..  Phlla- 
deipllia.  J  ^      .,       »• 

A  charter  is  stated  to  have  been  granted  to  the  Mo- 
nongahela  Tunnel  Co..  of  Pittsburg,  to  construct  an 
underground  passage  from  a  point  on  the  Pittsburg. 
Cincinnati.  Chicago  &  St.  Louis  R.  R.  and  extending 
onder  Mt.  Washinglon  from  Sycamore  St ;  capital, 
fl.UUU.  Incorporators:  O.  J.  W.  Iligbee,  J.  H.  Merhig, 
T.  Chalmers  Dutt.  and  others. 

Tallahiuitif,  /•<«.— The  J.  P.  Williams  Co..  of  Sa- 
vaanah.  Ga..  Is  reported  to  be  preparing  to  construct 
a  railroad  from  Tallahassee  to  Tampa. 

Imditmaptili*.  Ind. — The  Indiana  Harbor  Co.  bas 
been  Ini'urparaleil.  with  ii  i-apllal  of  t'JUii.iMKI.  to  build 
a  railn  ad  from  Kast  i1i1ihj;<.  and  Lake  Michigan  In 
a  southerly  direction  through  llenton.  .NewKm,  War 
ren.  Vermilion  and  Vigo  Counties  to  Sullivan  County: 
total  length.  "-'<HI  miles.  Ilireclors :  Oakley  Thorne. 
John  .V.  Spoor.  Owen  K.  Aldis.  and  others. 

Toledo,  O. — The  Toledo.  Ft.  Wayne  &  Simthwestern 
K.  R.  Co.  Is  reported  organized,  to  build  a  steam  road 
from  Toledo  lo  lndiana|M<lis  via  Kt.  Wayne. 

rkicaoo,  til.-  Bids  will  l)e  received  by  .McArthur 
Bros.  Co.,  Suite  KIo.  Fisher  illdg..  Chicago,  for  doing 
I.iSSj.O<X>  <u.  yds.  of  steam  shovel  and  team  worK  : 
also  aU.ut  «.<>0<|  ini.  yds.  of  masonry  on  the  new  line 
uf  tbe  B  *  O.  R.  R.,  between  Ravenna  and  Newton 
Kails  U.  Contractors  to  have  outfit  suitable  for  the 
work. 

Wlnflrhl  Ham  The  Winlield  &  Snulhem  R.  U.  Co. 
lias  l>e«-n  in'oriHiraled.  with  a  enpilAl  of  flUiJ.(M>u,  to 
build  a  rnllr<.ad  through  southeastern  Cowley  County 
to  the  coal  flelds  of  the  Osage  and  Cherokee  Nations. 
Direc-tors:  W.  K.  Otis,  W.  0.  Robinson,  and  others, 
all  of  WlnOeld. 

St.  LoMU,  Jfo.- Jaa.  II.  Houseman.  Mgr.  St.  Louis, 
St.  Charles  ft  Western  By.  Co..  Is  reported  Interested 
tai  the  roDstrnrtion  of  an  drratetl  railroad,  to  ran  east 
and  west  through  tbe  city. 

Huntniltt,  Ma.  It.  K.  Petlus  and  Capt.  Humes 
are  repijrted  lntT«'*ted  In  the  ••nnstnution  of  a  rail- 
rokd  between    liunisvllie    nnd    Birmingham. 

DamcilU.  A>.  The  Soulliern  Ry.  Co.  Is  staled  to 
have  decided  to  extend  Its  line  from  Harrodsburg  to 
Durllle.     W.  K.   Morltj.  Ulr.  Supt.,  Loaisvllle. 
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Paravould,  Jr*.— The  Paragould  &  Memphis  B.R. 
Co.  has  been  Incorporated,  with  a  capital  of  *;>-o-«0W' 
to  i-onstruct,  equip  and  operate  a  railroad  from  lara- 
gould.  Ark.,  to  Osceola,  Ark.,  through  the  southeast 
corner  of  Missouri,  a  total  distance  of  52  miles,  in- 
corporators :  John  W.  Vail  and  Don  Quinn,  of  Deca- 
tur, lud.  ;  J.  B.   Hale,  of  Cardwell,  Mo.,  and  others. 

Chcrrvvalc,  Kan.— 3.  F.  Porter  and  T.  H.  Stanford, 
of  Cherryvalc,  Kan.,  are  reported  to  be  promoters  of 
the  plan  to  construct  a  railroad  900  miles  In  length. 
The  line  runs  through  Perry,  Okla.  Ter.,  from  Cherry- 
vale.  Kan.,  and  southwest  into  Mexico  and  southeast 
to  a  Gulf  connection. 

Voalgatc.  Ind.  Ter.— It  is  reported  that  the  Denver, 
Enid  &  Gulf  line  will  be  extended  to  Ooalgate,  a  dis- 
tance of  I'i.'i  miles. 

Enid.  Okla.  Ter.— A  charter  has  been  granted  to 
the  Knid.  San  Diego  &  Paclflc  R.  R.  Co  with  a  capi- 
tal of  $30,000,0007  to  build  a  line  1,000  miles  long, 
from   KnId  to  San  Diego,  Cal. 

nan  ItUvo.  CoJ.— Geo.  W.  Marston  Is  reported  as  be 
Ing  president  of  the  San  Diego  &  Eastern  By.  Co., 
which  proposes  constructing  a  railroad  from  San 
Diego  to  Yuma. 
Salt  Lake  City,  Utah. — Local  press  reports  state 
that  bids  will  be  received  until  Dec.  15  by  H.  A.  hum- 
nef,  Ch.  Engr.  of  the  Utah-Colorado  Construction  Co., 
for  grading  the  second  section  of  the  Moffat  road.  The 
contract  Is  to  be  made  for  36  miles.  In  part  or  as  a 
whole.  The  work  Is  to  Include  a  tunnel,  and  the  re- 
moval of  earth  and  rock  work  of  about  2,250,000  cu. 
yds. 

Coriiinc,  Utah. — The  Malad  Valley  R.  R.  Co.  has 
been  Incorporated  with  a  capital  of  $4,000,000  to 
build  and  operate  a  railroad  from  a  point  near  Cor- 
inne  and  through  the  valleys  of  the  Bear  and  Malad 
Rivers  Into  Oneida  County,  Idaho,  to  Malad  City ; 
length  of  road  will  be  about  40  miles.  Incorporators : 
W.  H.  Bancroft,  E.  E.  Calvin,  and  others,  all  of  Salt 
Lake  City. 

.Uonfiri'i/.  Mij-ico. — The  National  U.  R.  Co.  Is  re- 
ported to  have  decided  to  (cmstruct  a  line  from  the 
main  line  to  Matamoras  B.  N.  Brown,  Gen.  Mgr., 
.Mexico  City. 

Jolicttv,  Que.—C.  E.  Loss,  8  Bridge  St.,  New  York, 
.\.  Y..  has  secured  the  contract  for  constructing  the 
Chateauguay  &  Northern  Uy.,  and  for  the  substructure 
of  the  Bout  de  I'lle  bridge.  This  road  runs  from 
,lollette  Into  Maisonneuve.  The  contract  for  bridge 
and  railway  is  reported  to  amount  to  $1,000,000. 

PUBLIC  BUILDINGS. 

Hiisliiii.  Miing. — Tlie  l!(l.  of  ,\ldernu'n  on  Dec.  1 
pas.sed  the  loan  bill  including  $50,000  for  a  bath 
house  aud  gymnasium  at  Chariestown,  $40,000  for  a 
bath  house  and  gymnasium.  Ward  17,  $05,000  for  an 
engine  house  and  site  In  North  End,  $175,000  addi- 
tional for  sites  and  schools,  and  $10,000  additional 
for  electric  plant  at  the  Parental  School. 

The  Bath  Trus.  on  Dec.  1  opened  the  following 
bids  for  erecting  a  bath  house  on  Cabot  St.,  Rox- 
bury:  The  Wheaton  BIdg.  and  Lumber  Co.,  Putnam, 
Conn.,  $87,000;  John  W.  Bruty,  $87,773;  Chas.  H. 
Dodge  CoustrucUon  Co.,  $82,450;  McNeil  Bros.,  $79,- 
990;  Jas.  Fagan,  $78,692;  John  J.  Flynn,  1011  Tre- 
mont   BIdg.,    $69,400. 

\cw  York,  X.  Y. — Bids  are  wanted  Dec.  11  for  con- 
structing a  dormitory  In  the  Medical  College  Build- 
ing on  Bellevue  Hospital  grounds.  .Inhn  W.  Urannaii. 
Pres.  Bd.  of  Trus.,  Bellevue  and  Allied  Hospitals. 

Bids  are  wanted  Dee.  16  for  furnishing  material 
aud  erecting  a  building  for  Engine  tk).  No.  41,  In 
the  Bronx  Boro.     Thos.  Sturgls,   Fire  Conir. 

rtica,  .V.  1'. — Bids  will  be  recflved  by  the  Stati' 
fomn.  in  Lunacy.  Capitol,  .\lhany,  until  Dec.  10  for 
plumbing  improvements.  Wards  1  lo  12,  Male  Dept.. 
main  hulldlng,  at  the  Itlca  State  Hospital.  Itli-a 
T.   i;.  .Mctiarr.  Secy. 

Hiiiiikliin.  -V.  )■. — Kids  ate  wanted  Dec.  12  tor  fur 
ulslilng  material  and  making  alterations  lo  Cumber 
land  St.  Hospital  and  stable  connected  with  same. 
Born,  of  Brooklyn.  Homer  Folks,  Comr.  of  Pub. 
Charities,   N.   Y.   City. 

Bids  are  wanted  Dec.  17  for  furnishing  material 
and  erecting  3  public  comfort  stations,  underground, 
all  In  the  Boro.  of  Brooklyn.  J.  Edw.  Swanstrom, 
Boro.  Pres. 

Hitiditoik.  Pa. — The  Congregation  of  St.  Michael's 
Slavonic  Catholic  Church  is  reported  to  be  preparing 
to  erect  a  $50,000  edifice  aiid  a  $25,000  school.  Kev. 
Albert   KaJinskI,   Pastor 

Wilmiii'itiin.  Del. — The  .New  Castle  County  Work 
liuuse  Is  reported  to  have  been  destroyed  by  fire  Nov. 
111.      it   will  be  rebuilt  at  once. 

.Mldiitii.  (In. — Donaldson  &  I'earson.  33  Ivy  St.. 
are  stated  to  have  secure<l  the  contract  for  erecting 
an  edIII<M>  on  Peachtree  St.  and  Porter  I'l.,  for  the 
First  Methodist  Church,  to  cost  $75,000.  Archt. 
Willis   F.  Denny,  Prudential  BIdg. 

Hivhmond,  Va. — The  contract  for  erecting  th&  $400,- 
000  R.  C.  (Jathedral,  on  Floyd  Ave.,  Is  stated  to  have 
l)een  awarded  to  J.  E.  &  A.  L.  Pennock,  305  Walnut 
St..  Philadelphia.  Pa.  .\r(hitect,  Jos.  H.  Maguire, 
New  York,  N.  Y. 

.Y(iii«.  n. — Governor  Nash  Is  reported  to  have  ap- 
proved the  plans  for  a  new  heating  plant  for  the  Sol- 
diers' and  Sailors'  Orphans'  Home  at  Xenia.  The  I-eg 
istature  appropriated  $32,000  for  this  purpose. 

fUirkHhurfi,  W.  Va. — Elliott  &  Winchell,  of  Zanes- 
vilie.  O.,  are  stated  to  have  secured  the  contract  for 
erecting  a  jail  and  sheriff's  residence  for  $33,000. 
The  Champion  Iron  Works,  of  Kenton,  are  stated  to 
have  the  contract  for  the  cell  work,  at  $30,000. 

CrntrrviUe,  la. — O.  O.  Smith,  of  Des  Moines,  is 
stated  to  have  been  selected  to  prepare  plans  for  a 
$7."i.o00  court  house  for  Appanoose  County. 

Marlon,  Ind. — Local  press  reports  state  that  bids 
will  bo  received  by  the  Bd.  of  Co.  Comrs.  until  Dec.  29 
for  erecting  a  jail  and  sheriff's  residence;  cost  not  to 
exceed  $100,000. 

Waukmha,  Via. — Bids  will  be  received  by  the  Li- 
brary Bd.  until  Dec.  20  for  erecting  a  library.  Bids 
to  Include  plumbing,  beating  and  wiring.  C.  C.  An- 
derson, Archt.,  214  Bethesda  Ave. 
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(  antun,  O. — Bids  will  be  received  until  Dec  20  at 
the  office  of  L.  W.  Thomas  &  Co.,  Archts.,  the  Geo. 
D,  Harter  Bank  BIdg.,  Canton,  for  furnishing  ma- 
terial and  erecting  the  Canton  Auditorium  and  Mar- 
ket House.     C.   C.   Loyd,   City   Clk. 

Houston,  Tex. — The  plans  of  Geo.  E.  Dickey  &  Co. 
are  stated  to  have  been  accepted  for  the  proposed  mar- 
ket house  and  city  hall,  to  cost  $80,900. 

Vickaburg,  Miss. — See  "Water." 

St  Louis,  Mo. — The  World's  Fair  Comrs.  are  stated 
to  have  decided  to  erect  a  Woman's  Hall,  to  cost 
between  $150,000  aud  $200,000. 

UUlinga,  Mont. — The  citizens  of  Yellowstone  County 
are  stated  to  have  voted  to  Issue  $73,000  bonds  for  a 
court  house.  Plans  for  same  were  to  have  been  re- 
ceived Dec.  1  by  the  Co.  Comrs. 

Grand  Island,  Neb. — The  Pub.  Library  Bd.  Is  stated 
to  have  adopted  plans  for  a  $20,000  Carnegie  Library. 

Morristown,  Tenn. — Bids  are  wanted  Jan.  7  for  re- 
modeling the  Hamblen  Co.  Jail.  Address,  B.  S. 
Hale. 

Santa  Rosa.  Cal. — It  is  stated  that  bids  are  wanted 
Dec.  13  for  erecting  a  public  library.  L.  D.  Rathbone, 
Secy.  Bd.  Library  Trus. 

Toronto,  Out. — It  Is  stated  that  bids  are  wanted 
by  -Mayor  Howland  until  Dec.  9  tor  Installing  a  cold 
storage  plant  In  tbe  St.  Lawrence  Market. 

Hamilton,  Ont. — See  "Sewerage  and  Sewage  Dis 
posal." 

OifCH  Hound,  Ont. — It  Is  stated  that  bids  are  wanted 
Dec.  9  for  erecting  a  House  of  Refuge.  Chas.  Gordon, 
Chmn.  Com. 

BUSINESS    BUILDINGS. 

Ituli/oke,  Mass. — (J.  P.  B.  Alderman  &  Co..  38i(  lligli 
St.,  are  stated  to  have  prepared  plans  tor  a  $50,000 
building  for  tbe  Haruicmie  Society  of  Holyoke.  It 
will  be  a  tenement  liouse  block,  with  society  rooms 
aud  two  stores,  aud  will  be  4  stories  high,  of  brick, 
and    measure   107x108  ft. 

Soittli  Shuniu.  I'a. — The  Pennsylvania  lines  will 
erect  a  new  station  at  South  Sharon.  .Mercer  Co.  Thos. 
Kodd.   Ch.    Engr.,    Pittsburg. 

nUiiK'ntin;/.  I'a.  —  The  Westingliouse  Air-Brake  Co. 
is  reported  to  have  had  plans  prepared  for  a  4-8tory 
brick  and  stone  Y.  -M.  C.  A.  building. 

('«;>(;  May,  N.  J. — The  East  Cape  May  Co.  has 
been  lucoriwrated,  for  the  Improvement  and  devel- 
opment, of  Cape  May.  The  Improvement  Includes  the 
erection  of  2  hotels,  one  to  cost  about  $1,000,000,  the 
other  $600,000.  Authouy  .M.  Zane,  of  Philadelphia, 
Pa.,  and  Capt.  Frank  G.  Edwards,  of  Bristol,  Pa., 
arc    reported    Interested. 

Oakland,  Pa. — Tlie  Oakland  Bd.  of  Trade  is  slated 
to  have  decided  to  erect  a  $2.'), 000  building  at  '>th  Ave. 
or  Forbes  St. 

Uluiita.  Oil. — A  petition  bus  been  liled  with  the 
Secy,  of  State  bv  J.  S.  B.  Thniupsou.  W.  .\.  Vaughau, 
Otis  M.  Ezell.  and  others,  of  Atlanta,  for  a  charter 
to  construct  tbe  proposed  $6(X),<KK>  depot  on  the  north 
side  of  Mitchell  St.  viaduct.  Contracts  for  material 
will   soon  be  let. 

Columbus.  O. — ('has.  L.  Henry,  of  .\nderson,  Ind., 
is  rejforted  to  be  preparing  plans  tor  a  12-story  busi- 
ness building  to  he  erected  at  Columinis. 

Ft.  Wai/nc,  Ind. — It  Is  reported  that  the  Ft.  Wayne 
Lodge  of  Elks  proposes  to  ereit  a  $40,000  club  house. 

.Imis.  la. — The  Y.  M.  C.  A.  is  reported  to  be  pre- 
paring to  erect  a  $25,000  imildiug. 

iMvkland,  O. — It  is  stated  that  tbe  Miami  &  Erie 
Canal  Transportation  Co.  will  erect  a  2-story  brick 
warehouse  at   Canal  and   Lock  Sts. 

Peoria.  III. — The  ineml)ers  of  the  Creve  Coeur  Club 
are  stated  to  have  decided  to  erect  a  club  house,  to 
cost   about  $75,(X)0. 

Oklaliomu  Vity.  Oklu.  Ter. — It  is  stated  that  the 
Santa  Fe  will  erect  a  passenger  station,  to  cost 
$100,000.  and  a  freight  station,  lo  cost  $50,000.  Jas. 
Dun.  Ch.  Engr..  Chicago.  111. 

Plans  have  been  flled  for  a  theater  to  be  erected 
at  092  Washington  St.,  60x175  ft.,  to  cost  $-200,OiX). 
Owner,  K.  B.  Brigham  Estate.  Builder,  Sylvester  & 
Cooper.  Paddock  BIdg.  Architect,  Arthur  H.  Vlual, 
19  .Milk  St. 

hiiiniiirorth.  Kan. — Wm.  P.  Feth.  of  Leavenworth. 

is  preparing  plans  for  a  $50.( building  for  tbe  Wm. 

Small   Memorial   Home  for  Aged  Ladies. 

I  U-kshiini.  1/(k«.  -Herbert  L.  Shirk,  of  Indiana,  will 
erect  in  tlils  citv,  a  I!  storv  ollirc  building  of  tirepronf 
construction,  with  2  elevators  and  all  modern  improve- 
merts.  Rawson  &  I'aunack.  if  Vicksburg.  are  tlie 
architects. 

Xt  Louis.  Mil. —  Plans  are  reported  to  have  been 
completed  for  tbe  Hotel  Epworth.  to  be  erected  on 
Mrlville  and  Wasliingtnn  Aves.  It  will  contain  .lOO 
rooms.  Architect.  J.  H.  Lynch.  715  Locust  St.  Rev 
Dr.  C.  It.  Carlos,   Pres.  Hotel  Co. 

A'cic  Orleans.  La. — Col.  Jerome  Hill,  of  .Memphis. 
Tenn..  is  reported  Interested  in  the  erection  df  2 
international  warehouses  to  be  erected  on  the  Miss- 
issippi River,  one  on  the  east  and  the  other  on  the 
west  bank.  It  is  reported  to  be  tbe  intention  to 
incorporate  tlie  International  Warehouse  Co.,  with 
a  capital  of  $3,000,000. 

Mitchell.  S.  i».— A.  B.  Real,  of  Sioux  City,  la.,  is 
reported  interested  in  the  erection  of  a  theater  at 
Mitchell. 

Ovialia.  A'ch.— Bids  are  wanted  Dec.  11  for  the 
brick  work  and  cut  stone  or  terra  cotta  work  for 
the  superstructure  of  the  Omaha  Auditorium.  Jos. 
R.   Lehmcr,  Secy.:  John  Latenser,   Archt.,  Bee  BIdg. 

San  Fraiiiisio,  Cii;.— The  Soutliern  Paclflc  Co.  Is  re- 
ported to  have  under  consideration  plans  for  a  new 
slip  and  depot  at  the  Alameda  mole,  to  take  the 
place  of  the  one  recently  burned,  to  cost  about  $60,- 
(KW      Wm.   Hood,  Ch.   Engr.,  San  Francisco. 
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I'endteton,  Ore. — The  Pendleton  Commercial  Assoc. 
Is  stated  to  have  adopted  plans  for  a  J20,000  club 
house. 

Niagara  Falls,  Ont. — A  press  report  states  that  \V. 
M.  Aiken,  18th  St.  and  4th  Ave.,  N.  Y.  City,  Is  pre- 
paring plans  for  a  $750,000  hotel,  to  be  erected  at 
Niagara  Falls. 

DWELLINGS. 

Philadelphia,  Pa. — Doyle  &  Doak,  1509  Sansom  St., 
are  stated  to  have  secured  the  contract  for  erecting 
an  apartment  house  on  Broad  St.  and  Glrard  Ave.,  to 
cost  about  $300,000.  Architect  Jos.  M.  Huston,  With- 
erspoon  Bldg. 

Pittsburg,  Pa. — W.  A.  Thomas,  Park  Bldg.,  is  stated 
to  have  prepared  plans  for  a  brick  and  stone  apart- 
ment house  to  be  erected  on  Frankstown  and  Brush- 
ton  .\ves..  East  End,  for  F.  H.  Trembly,  to  cost  about 
?60,000. 

Washington,  D.  C. — T.  V.  Schneider,  Bond  Bldg.,  Is 
stated  to  be  preparing  plans  for  a  7-story  apartment 
house  to  be  erected  on  Columbia  Road  and  Mlntwood 
PI.  S.  Walter  Woodward  and  Phelan  C.  Hawn  are 
reported  Interested. 

Dubuque,  la. — A  correspondent  writes  that  Jas. 
Burch  will  build  a  $25,000  residence,  next  spring. 

Kansas  City,  Mo. — J.  L.  Bergner  is  about  to  erect  a 
$10,000  brick  dwelling  at  3346  Lydia  Ave. 

Braecklein  &  Martling,  of  Kansas  City,  are  the 
architects  for  a  $25,000  brick  apartment  house,  to  be 
built  by  L.  RoslnJield  on  Harrison  Ave.,  between  15th 
and  16th  Sts. 

Mobile,  Ala. — A  $12,000  dwelling  is  to  be  built  for 
Chas.  W.  Stanton.  (Jeo.  G.  Johnson,  54  N.  Royal  St., 
Architect. 

llviiluiitl.  O.-  .S.  It.  Hadgley.  127a  Kuclid  Ave.,  is 
stated  to  be  preparing  plans  for  4-story  apartment 
house,  to  be  erected  on  Harkness  and  Hough  Aves., 
for  F.  D.  and  C.  M.  Shock.  It  will  be  of  brick  and 
stone,   4  stories  high,  50x70  ft. 

SCHOOLS. 

Huston.  .Uus«. — The  followiug  are  Ihc  lowest  bids 
for  school  work  received  by  the  Schoolhouse  Uomn. 
Dec.  1:  for  erecting  a  school  on  Huntington  Ave. 
and  Kenwood  Road,  exclusive  of  plumbing  and  heat- 
ing, G.  W.  Harvey,  $123,500;  for  ventilating  and 
heating  school  on  Norman  St.,  A.  B.  Franklin,  167 
Ft.  Hlii  Sq.,  $25,112;  and  for  sanitary  work  in 
Freeman  School  on  Charter  St.,  Ganey  &  Burke, 
$4,470. 

Boston,   Mass. — See   "Public    Buildings." 

.Veil'  Havin,  Conn. — Sperry  &  Treat,  lioadley  Bldg., 
are  stated  to  have  secured  the  contract  for  erecting 
Lamson  Hall  at  the  Yale  Univ.  It  will  be  5  stories 
high,  of  brick,  and  measure  50x142  ft.  Cady,  Berg 
&  See,  of  New  York,   N.   Y.,  are  the  architects. 

K.  K.  Cutler,  of  Spokane,  Wash.,  is  stated  to 
have  prepared  plans  for  Kirtland  Hall,  for  the  Yale 
Univ.      It    will    be  of   brick    and  stone,   65x100  ft. 

Long  Island  VHy.  A'.  1 . — The  following  bids  were 
opened  Dec.  1  by  the  Dept.  of  Ednc.  New  York 
City,  for  the  general  construction  of  school  83,  Rav- 
unswood,  Boro.  of  Queens:  Chas.  H.  Peckworth, 
$150,732;  Francis  Sullivan,  $152,000;  Geo.  Hildebrand. 
$156,900;  Myron  C.  Rush,  $149,794;  P.  J.  Walsh,  50.1 
5th  Ave.,  N.  Y.  City,  $145,000  (awarded);  Thos.  Cock- 
crili  &  Son,  $157,500;  Tolmie  &  Kerr,  $155,128;  Wm. 
P.   McGarry,  $149,291. 

Bids  are  wanted  Dec.  15  for  erecting  School  No. 
81,  Boro.  of  Queens.  C.  B.  J.  Snyder,  Supt.  of 
School  Bidgs.,   X.   Y.   City. 

Dickinson  K .  Y. — Bids  will  be  received  by  tiie  Bldg. 
Com.  of  School  Disl.  No.  8,  of  Dickinson,  until  Feb. 
1  for  erecting  an  addition  to  the  school  in  the  vil- 
lage of  Dickinson  Center.      B.    L.   Orcutt,   Chmn. 

Buljato,  .\  y.  -Bids  are  wanted  Her.  12  for  erect- 
ing an  8-rooui  brick  school  on  Hertel  aud  Aldrich 
Aves.,  work  to  include  ventilating,  heating,  plumb- 
ing, etc.     Francis  U.  Ward,   Comr.  of  Pub.  Wks. 

Philadcipliiu.  la. — Tlie  Com.  on  Property  of  the  lid. 
of  Educ.  is  stated  to  have  directed  Architect  Cook 
to  prepare  plans  for  a  manual  training  school  at 
7th  St.  and  Lehigh  Ave.,  to  accommodate  600  stu- 
dents. $200,000  has  been  appropriated  for  the  build- 
ing and    equipment. 

l.igonier,  Pa. — The  plans  of  Miliigau  &  Miller,  of 
Wllkinsburg,  are  stated  to  have  been  accepted  for  a 
$25,000   school. 

Braddock,  Pa. — See  "Public  Buildings." 

Hew  Brighton,  tt.  I.,  N.  ¥. — The  following  bids 
were  opened  Dec.  1  by  the  Dept.  of  Ednc,  New 
York  City,  for  alterations  in,  and  additions  to,  the 
heating  and  ventilating  apparatus  for  school  16, 
Boro.  of  Richmond:  The  Baldwin  Englneerlug  Co., 
107  W.  17th  St.,  N.  Y.  City,  $7,900;  Frank  Dobson, 
$9,990;  E.  Rutzler,  $8,775;  Williams  &  Gerstle,  $9,- 
368;  John  Neal's  Sons,  $8,866;  United  Htg.  Co., 
$8,840. 

Braddock.  Pa. — Bids  will  be  received  by  the  Hd.  of 
Educ.  until  Dec.  15  for  erecting  a  school  in  Brad- 
dock. Plans  and  specifications  may  be  seen  at  the 
office  of  E.  J.  Carlisle  &  Co.,  Archts.,  901  Westing- 
house  Bldg.,  Pittsburg.  Address,  V.  C.  Knoor,  Secy., 
c.  o.  B.  J.  Carlisle  &  Co.,  Pittsburg. 

Meadiille,  Po.— ,The  Trus.  of  the  Meadville  Theo- 
logical School  are  stated  to  have  decided  to  erect  a 
$26,000  building. 

NciC  York,  N.  Y. — Bids  are  wanted  Dec.  15  for 
erecting  School  No.  183,  Boro.  of  Manhattan,  and 
for  installing  electric  elevators  In  the  Morris  High 
School,  Boro.  of  Bronx.  C.  B.  J.  Snyder,  Supt.  of 
School   Bidgs. 

Bterrett,  Pa. — Separate  bids  will  be  received  until 
Dec.  20  by  W.  J.  Fleming.  Secv.  School  Bd.,  care  of 
Ellsworth  Dean,  Archt.,  612  FItzslmons  Bldg.,  Pitts- 
burg, for  erecting  2  schools.  1  on  Braddock  Ave.,  the 
other  on  Linden  Ave.,  22d  Ward,  Sterrett. 

sparlanhurf}.  .s".  f.'.-  — It  is  stated  that  bids  will  be 
ni'eived  until  Dec.  15  for  erecting  a  brick  and  stone 
Science  Hall  for  the  Wofford  College  nt  Spartanburg. 
Avery   Carter,    Archt.,    Cleveland   Bldg. 


Cincinnati,  0. — Bids  will  be  received  until  Dec.  15 
by  the  Bd.  of  Directors  of  the  University  of  Cincin- 
nati for  erecting  a  building  for  observatory  pur- 
poses on  the  grounds  of  the  University  In  Burnet 
Woods   Park.     Oscar  W.   Kuhn,    Chmn. 

Cleveland,  0. — School  iwnds  amounting  to  $600,000 
have  been  sold. 

Jackson,  Mich. — Harry  J.  Uill,  54  Buhl  Blk.,  De 
troit,  is  reported  to  be  preparing  plans  for  an  $18,000 
school  for  the  Polish  Society.  Rev.  Joseph  Heir, 
Pastor. 

Chicago,  IH.--  liids  will  be  received  by  the  Bd.  of 
Educ.  until  Dec.  12  for  erecting  a  school  at  Wash- 
tenaw Ave.  and  15th  St.,  work  to  include  heating, 
ventilating,  plumbing,  etc.  Address  Com.  on  Bidgs. 
and  Grounds. 

The  City  Council  has  granted  the  Bd.  of  Educ.  per- 
mission to  expend  $140,000  for  the  erection  of  an 
English  High  and  Manual  Training  School  at  Sedg- 
wick and  Division  Sts. 

Sac  Citg.  la. — The  citizens  are  stated  to  have  voted 
to  issue  $20,000  bonds  for  a  new  school. 

Leaven  north,  Kan. — Wm.  P.  Feth,  of  Leavenworth, 
is  preparing  plans  for  the  pi-oposed  $60,000  high 
school. 

St.  /.-.HIS.  .1/0. —Hiram  i>l.iyd.  810  Olive  St.,  is 
stated  to  have  secured  the  contract  for  erecting  the 
Jas.   E.    Yeatman  High  School,  for  $307,766. 

DallUH.  Tex. — The  Dlrs.  of  the  Patton  Seminary  are 
stated  to  have  decided  to  erect  a  hall,  with  a  seat- 
ing capacity  of  1,000. 

l.awton.  Okla.  'Per. — ^The  Bd.  of  School  Directors  is 
stated  to  have  voted  to  erect  2  schools,  one  a  high 
school,   to  cost  $25,000,  the  other  to  cost  $15,000. 

.iberdecn.  R.  IJ. — The  Bd.  of  Educ.  is  reported  to 
be  considering  the  erection  of  a  school,  to  cost  about 
.i;25,000. 

Denver.  Colo. — 10.  I*.  \'ai"ian,  413  Taber  Blk..  has 
prepared  plans  for  a  $10,000  brick  and  stone  school 
to  be  built  for  the  State  Home  at  S.  Iliflf  and  Clark- 

so-n   Sts. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

New  York,  N.  Y. — Mayor  IjOW  has  approved  an  ordi- 
nance authorizing  the  issue  of  $141,144  bonds  for 
new  stocks  and  plant  for  the  Street  Cleaning  Dept., 
Boro.  of  Brooklyn,  and  $165,557  bonds  for  stock  and 
plant  for  the  Boroughs  of  Manhattan  and   Bronx. 

Philadelphia,  Pa. — The  following  bids  were  opened 
Dec.  1  by  Dlr.  of  Pub.  Wks.  Wm.  O.  Haddock,  for 
cleaning  the  streets,  private  alleys  and  public  mar- 
ket houses,  also  for  the  removal  of  ashes  for  the 
entire  city,  for  the  year  1903:  Jas.  Curran,  $714,000; 
Harmer  &  Quinn.  $691,000;  David  Peoples,  .$690,000; 
Ruch  &  Bates,  $680,000. 

Bids  were  opened  at  the  same  time  for  above 
work  by  districts.  The  lowest  bids  received  were  as 
follows":  Districts  1  and  2,  from  Ruch  &  Bates,  at 
$115,000  and  $168,000  respectively;  Districts  3,  4  and 
5  from  Thos.  Parker  at  $56,000,  $159,000  and  $119,000 
respectiveiv;  District  6,  from  Richard  P.  Bennis  at 
$2:1,400.      Total   by   districts,   $640,400. 

Rochester.  X.  V. — Local  press  reports  state  that  the 
lid.  of  Contract  &  Supply  will  soon  ask  bids  for  tlie 
disposal  of  garbage. 

Chicago,  111. — The  Council  has  ordered  the  sum  of 
$14,000  spent  for  a  garbage  crematory  at  the  bride- 
well. 

Ft.  Brady,  Ificli. — See  "Government  Work." 

Parkersburg,  W.  Va. — City  Clk.  Jesse  L  Cramer 
writes  that  contracts  for  the  removal  of  all  kitchen 
garbage  and  otTal  accumulating  in  this  city  for  1 
year  from  Jan.  1,  190.'5.  have  been  awarded  as  fol- 
lows: 1st  and  5th  Wards  to  John  W.  Curry  at  $798 
and  $500  respectively;  2d  and  4th  Wards  to  R.  A. 
Little  at  $639  and  $490  respectively;  3d  Ward  to 
Richard  Ellis  at  $783. 

Des  Moines,  fa. — In  a  proposition  submitted  by  the 
.American  Underwriting  Co.  (represented  In  Des 
Moines  by  A.  N.  Talcott)  to  Secy.  Milo  Ward  of 
the  Commercial  Exchange,  In  reference  to  the  dis- 
position of  waste  of  this  city,  said  Co.  offers  to 
collect  all  garbage  and  all  other  waste  matter,  ex- 
cepting nigtit  soil,  at  $1.40  per  ton.  and  to  collect 
and  dispose  of  night  soil  In  a  sanitary  and  odorless 
manner  at  $1.75  per  cu.  yd.  A  franchise  for  not 
loss  than  10  years  Is  asked  by  above  Co. 

Eltrood.  hid. — Local  press  reports  state  that  eatl- 
Tuates  are  being  prepared  by  S.  H.  Digel.  under  in- 
structions from  JIavor  Smith,  of  the  probable  cost 
of  a  new  garbage  furnace. 

Jfonroe.  La.^A  Com.  of  the  City  Council  has  under 
lonsideration  the  question  of  the  disposal  of  city 
garbage. 

Oakland.  Cnl. — The  Citv  Council  has  passed  an  or- 
dinance granting  a  franchise  to  the  Pacific  Odorless 
Incinerating  Co.  to  erect  a  Dixon  steel  shell  cre- 
matory; the  ordinance  provides  that  after  20  years 
the  crematory  shall  become  the  property  of  the' city. 

GOVERNMENT  WORK. 

Ft.  McKinley.  Me. — Bids  are  wanted  Dec.  27  for 
constructing  a  sewer  system,  with  ail  manholes, 
outlets,  flushing  tanks,  etc.,  at  Ft.  McKinley.  Gt. 
Diamond  Island,  Me.  Address,  Capt.  A.  W.  Yates, 
Q.   M.,   Portland,   Me. 

Ft.  Banks.  Winthrop.  Mass. — Bids  are  wanted  Dec. 
29  for  constructing  granolithic  walks  and  macadam 
roads  nt  this  posti  Address.  Lieut.  H.  B.  Grant, 
Q.   M. 

Ft.  Williams.  Me. — Bids  are  wanted  Dec.  26  for 
constructing,  plumbing  and  electric  wiring  hospital 
stewards*  onarters.  Address.  TiCrov  T.  Hlllman. 
I).    M..    Ft.  ■Williams,   Me. 

I'ortuwouth.  \.  n. — Tlie  Bureau  of  Yards  and 
Docks.  Navy  Dept..  Washington,  has  awarded  the 
contMct  for  constructing  building  No.  60,  at  the 
I'ortsmouth  Navy  Yard,  to  Snare  &  Trlest,  39  Cort- 
liiiidt   St..   New  Y'ork  City,  for  $67,750. 


Boston,  Mass. — Bids  are  wanted  Jan.  2  for  con- 
structing at  Ft.  Strong,  Boston  Harbor,  Mass.,  an 
Administration  Bldg.,  a  Double  Set,  N.  C.  O.  Quar- 
ters and  an  Ordnance  Storehouse.  Address,  A.  M. 
Palmer,   Depot  Q.  M.,   Boston. 

Bids  are  wanted  Jan.  5  for  dredging  in  Gohasset 
Harbor  and  Weymouth  and  Town  Rivers,  Mass. 
Lleut.-Col.   W.   S.  Stanton,   Corps  Engrs.,   U.  S.   A. 

fiew  Castle,  Pa. — A  correspondent  writes  that  the 
location  of  the  new  government  building  at  New 
Castle  has  been  decided  upon,  and  contracts  will  be 
let  for  a  bulldlug  to  cost  about  $100,000. 

Washington,  IJ.  C.  -Bids  will  l>e  received  by  Jas. 
Wll.son,  Secy.  Dept.  of  Agriculture,  Washington, 
uulU  Dec.  17  for  erecting  a  3-story  stone  building 
for  the  use  of  the  Weather  Bureau,  U.  S.  Dent,  of 
.\grlculture,  on  the  summit  of  Blue  Uldge  Moun- 
tains, about  H4  miles  from  Trappe,  Loudoun  Co., 
Va.,   and  60  miles  from  Washington,   D.  C. 

Philadelphia,  Pa. — The  following  bids  were  opened 
Nov.  29  at  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  for  the  removal  of  500,000 
cu.  yds.  of  material  from  the  waters  of  the  Navy 
Yard,  League  Island,  Pa.;  American  Dredging  Co., 
Phlladelphra,  37c.  and  40c.  per  cu.  yd.;  Bowers 
Hydrnulic  Dredging  Co.,  Kansas  City,  35c.  and  37c. 
per  yd.;  H.  Steers,  Jr.,  New  York  City,  25%c.  and 
27%c.  per  yd. 

Philadelphia,  Pa. — Bids  will  be  received  until  Jan. 
3  by  Mordecal  T.  Endicott,  Ch.  Bureau  of  Yards  & 
Docks.  Navy  Dept.,  Washington,  D.  C.,  for  construct- 
ing a  retaining  wall  at  the  Navy  Yard,  League  Island, 
Pa.      Appropriation   available,    $85,000. 

Washington,  D.  0. — Bids  will  be  received  by  the 
Bureau  of  Supplies  &  Accounts,  Navy  Dept.,  Washing- 
ton, until  Dec.  16,  for  furnishing  a  quantity  of  steel, 
steel  castings  and  forglngs,  structural  steel,  pipe,  pipe 
flttlngs,  asbestos  covering,  etc.  A.  S.  Kenny,  Pay- 
master Gen.,  U.  S.  N. 

Ft.  Barrancas,  Fla. — Bids  are  wanted  Dec.  23  for 
oimstructlng  a  wharf  at  Ft.  Plcklns,  Fla.  Address 
\\.  E.  Cole,  g.  -M. 

Sorfolk,  Va. — Bids  will  be  received  until  Dec.  15 
by  Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept., 
Washington,  D.  C,  for  installing  an  electric  passen- 
ger elevator  In  the  U.  S.  Court  House  and  Post  Office 
Bldg.,  at  Norfolk. 

Ft.  Brady,  Mich. — Bids  are  wanted  Dec.  24  for  con- 
structing a  garbage  crematory  and  shed  for  same  at 
this  post.  Address  Col.  E.  B.  Atwood,  Ch.  Q.  M.,  Chi- 
cago, 111. 

Mohile,  Ala. — Bids  are  wanted  at  the  II.  S.  Engi- 
neer Office  until  Dec.  29  for  dredging  in  Pascagonla 
River  and  Mississippi  Sound,  as  advertised  in  The 
Engineering   Record. 

Bids  are  wanted  Jan.  8  for  furnishing,  delivering 
aud  completlug  the  metal  work  for  Sabine  Bank 
Light  Station,  Tex.  Bids  will  also  be  received  at  the 
same  time  for  furnishing,  delivering  and  construct- 
ing the  Sabine  Bank  Light  Station,  Tex.  Lieut.  Col. 
A.  N.   Damrell,   Corps  Engrs.,  U.  S.   A. 

.Sf.  Louis,  Mo. — Bids  are  wanted  Jan.  6  for  install 
lug  in  complete  working  order  an  ash  elevator  in 
the  U.  S.  Custom  House  and  Post  Office  Bldg.,  St. 
Louis.  Address,  Custodian,  U.  S.  Custom  House  and 
Post  Office,   St.   Louis. 

Louisville.  Kit. — Local  press  reports  state  tiiat  con- 
tracts will  be  let,  so  that  constructiou  can  begin  by 
Jan.  1  for  lock  No.  6  on  Green  River.  Amount 
available,  $180,000.  Maj.  Geo.  McC.  Derby,  Corps 
of  Engrs.,   U.  S.  A.,  Engr.  in  Charge. 

yew  Orleans,  J^u. —  Bids  will  he  received  until  Dec. 
28  at  the  Bureau  of  Supplies  and  Accounts,  Navy 
Dept.,  Washington,  D.  C,  for  furnishing  at  the 
Naval  Station,  New  Orleans,  a  power  plant.  A.  S. 
Kenny,   Paymaster  Gen.,  U.  S.  Navy. 

Emporia.  Kan. — The  following  bids  were  opened 
Dec.  3  at  the  Treasury  Dept.,  Washington.  D.  C, 
for  the  construction  including  plumbing,  heating  and 
ventilating  apparatus,  electric  wiring  and  conduits 
for  the  U.  S.  Post  Office  at  Emporia:  Latimer  & 
Benning,  Kansas  City,  Mo.,  $34,407;  J.  S.  Morse, 
Topeka,  Kan.,  $34,973;  J.  W.  Berry,  Jewell  City, 
Kan.,  $37,277;  Congress  Const.  Co.,  Chicago,  111., 
$,39,923. 

Carson,  Nev.- — Bids  are  wanted  I>ec.  20  for  furnish 
lug  material  and  constructing  a  bathhouse  and  fur- 
nishings, at  the  U.  S.  Indian  School,  Carson.  For 
further  Information  apply  to  Jas.  K.  Allen,  Supt. 

llrlena,  Mont. — Bids  are  wanted  at  the  Treastirv 
Dept,  Washington,  D.  C,  until  Jan.  14  for  the  in- 
stallation of  a  conduit  and  electric  wiring  system 
for  the  U.  S.  Public  BiUiding  at  Helena,  as  adver- 
tised  In  The   Engineering   Record. 

Bids  are  wanted  Jan.  3  for  installing  an  electric 
passenger  elevator  in  the  U.  S.  Public  Bldg.,  at  Helena. 
Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept.,  Wash- 
ington, D.  C. 

Los  Angeles.  Cal. — The  following  bids  are  reported 
to  have  been  received  Nov.  26  by  Capt.  Edgar  Jad- 
wln,  Corps  of  Engrs..  U.  S.  A.,  for  completing  the 
Jetty  work  at  San  Diego  Harbor:  P.  A.  Howard  and 
F.  D.  Lanterman  of  Los  Angeles,  at  $2.17  per  net 
ton  (awarded);  W.  H.  Healy  of  San  Francisco, 
$2.39i/i;  Atlantic,  Gulf  and  Pacific  Dredging  Co.. 
$2.50;  Rudolph  Axman,  $2.47  and  Waldo  S.  Water- 
man,  San  Diego,   $2.30. 

Norfolk,  Neb. — Bids  will  be  received  until  Jan.  15 
by  Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept., 
Washington,  D.  C,  for  the  construction  (except 
heating  apparatus,  electric  wiring  and  conduits)  of 
the  U.  S.   Post  Office  at  Norfolk. 

MISCELLANEOUS. 

North  Adams,  Mass. — The  City  Council  has  voted  to 
buy  the  syndicate  property  on  North  Church  St.  for 
park  purposes,  the  price  to  be  $24,000. 

Xiir  York.  .V.  Y. — Kids  are  wanted  Dec.  15  for  fur- 
nishing labor  and  material  required  for  constructing 
;ind  delivering  fire  pumps  for  a  new  flre  boat.  Thos. 
Sturgis.    Fire   Comr. 

Bids  will  be  received  by  the  Park  Bd.  until  Dec. 
11  for  regulating  and  grading  Dewitt  Clinton  Park. 
Wm,   R.  WUlcox,  Comr.  of  Parks. 
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Kar/oU  Ya — The  Norfolk.  Hampton  Koads  Ship- 
iMlMlns  and  Dry  Dock  Co.  (John  T.  Gamble,  of  Co- 
luiSSro..  Secy  )  ptopoees  to  boJld  a  solid  concrete 
•r  atone  1.000  ft.  dry  dock. 

IUekmoti4  Va. — The  Common  Couuell  on  Dec.  1 
nmed  an  ordinance  from  the  Finance  Com.  recom- 
liinyTr  that  »38.000  be  appropriated  for  the  pur- 
eSlTA  a  newdredire  and  boows  for  the  Improve- 
ment of  the  James  River  harbor. 

r.rrr  Htnlt.  /ml.— Bids  are  wanted  Dec.  10  for  1 
100  IbL  steel  compression  tank:  1  100  bbl.  galvanised 
limi  Morale  tank,  for  the  Blso  Co.  Home  for  De- 
"  at  Children.     Jas.   Soules,   Co.  Aud. 


Athlamd  H"M.— A  correspondent  writes  that  on 
N»T.  :B  the  Iron  ore  dock  it  the  Wisconsin  Central 
Ry  Co.  (C.  N.  Kalk.  Ch.  Eugr..  Milwaukee),  was 
bamed.     Insnrance.  $173,000. 

/«<l«i>«|H>lM.  /ad.— The  Xlel  '<nP'-"r*™™',C'0;,tpf 
been  Incorporated.  Us  purpose  being  to  erect  dykes 
dams  and  the  like  along  the  banks  of  Eel  Elver 
»d  Its  tributaries  In  Clay  ^.  The  Infrj^o'"?" 
are  Henry  W.  Smith,  Harry  H.  Hyatt.  G.  M.  WUI- 
iamson.   and   otiiers. 

•  South  Bcitd.  /H</.— The  contract  for  constructing  the 
Anstln  Heston  ditch  12  miles  In  length  In  Unlcm 
Mvnship.  has  been  awarded  by  the  County  Sur- 
veyor S.nth  Bend,  to  John  Hughes,  of  N«panee. 
Ind  at  5.M  ctg.  per  cu.  yd.,  or  a  total  of  about 
«10.000. 

Boutton.  Tcj-.— The  Brazos  River  Improvement 
Asm  will.  It  is  stated,  request  the  Incoming  Legls- 
Utnre  for  the  appointment  of  a  Itoard  of  engineers 
"determine  onTplan  which  will  be  feas.bTe  and 
economical  for  preventing  the  overflows  which  peri- 
odically dt^troy  property  along  the  river  and  its 
tributaries:  alsi  a  r.><iuest  will  be  made  to  submit 
to  the  i>eoDle  a  constitutional  amendment  permitting 
land  owners  of  the  counties  along  the  Brazos  and 
its  chief  tributaries  to  form  themselves  into  taxing 
districts  for  the  purpose  of  raising  money  to  carry 
out  the  plan  proposed  and  adopted  by  the  engiiieers 
aforesaid  Estlmateil  cost  of  work  Is  placed  af 
♦5.000,000. 

Abbtrille,  /.<!.— The  Inland  Canal  Co.  has  been  In- 
corporated, and  obtained  from  the  police  jury  of  this 
parish  a  franchise  for  09  years  to  dig  and  maintain  a 
system  of  canals  and  waterways  connecting  Bayou 
Vermillion  with  Mermentau  River  by  way  of  Schooner, 
White  I-ake  and  Grand  Lake. 

NEW    INDUSTRIAL    PLANTS. 

Sellers  4  Montgomery.  Marshalltown,  la.,  are 
erecting  a  threshing  machine  factory.  The  main 
bulldtng  will  be  2  stories.  40x80  ft,  and  a  25-H.-P. 
engine  will    be  Installed. 

The  Goshen.  Ind..  Novelty  &  Brush  Co.  have 
awarded  the  contract  for  a  48xl00-ft.  factory  build- 
ing and  a  20x.10-ft.  engine  room. 

The  A.  A.  Cooper  Wagon  &  Buggy  Co.,  Dubuque, 
la.,   will  erect  a  branch  factory  In  St.   Louis. 

The  SherwIn-Wllllams  Co..  Cleveland,  O.,  paint 
and  varnish  makers,  will  build  a  new  plact  In  Mon- 
treal. 

A.  M.  Woolson.  Toledo.  O.,  Is  erecting  a  3-story 
and  basement,  ■40."i8S-ft..  manufacturing  building  to 
lie  o<-cupled  by  the  Tole<Io  National  Bread  Co.,  who 
will  Install  a  25-n.-P.  electric  motor.  The  building 
will  be  provldeil  with  freight  elevator,  steam  heat- 
ing apparatus,  electric  wiring,  etc.  Bacon  &  Huber, 
an'hts. 

The  RocklandUockport  Lime  Co.,  Rockland,  Me., 
expects  to.  rebuild  Its  re<-ently  burned  plant,  con- 
sisting of  a  2story.  40x90-ft.  saw  mill,  2-story,  40x 
lOiVft.  cooperage  and  a  30x40-ft.  pencil  plant,  on 
an  enlarged  scale  and  make  a  number  of  Improve- 
ment* In  the  machinery.  A  100  to  125-H.-P.  engine 
will  be  required. 

The  Norfolk-Hampton  Roads  Shipbuilding  &  Dry 
Doek  Co.,  Norfolk,  Va.,  has  been  reorganized  with 
the  following  directors:  Wm.  P.  Harrison,  Cincin- 
nati, O.,  Pres.;  Wm.  H.  Knauss,  Columbus,  O.,  Vlce- 
Pres.  and  Treas.:  John  T.  Gamble,  Columbus,  O., 
Secy.:  T.  J.  Davis.  Cincinnati,  and  J.  V.  Ewan, 
Covington.  Ky.  The  company  has  bought  ff79  acres 
with  a  4,7lK>-ft.  water  frontage,  and  will  erect  a 
shipbuilding  plant.  Including  a  1.000-ft.  concrete  or 
,  stone  dry  dock. 

Rice  k.  Hntchlns.  6  High  St.,  Boston.  Mass.,  will 
erect  a  4-Btory  and  basement,  60x208-ft..  shoe  fac- 
tory at  South  Bralntree  and  Install  a  160-H.-P.  en- 
gine and  200  H.-P.  In  boilers. 

T.  Millen  II  Co.,  Wayland,  N.  Y.,  makers  of  Port- 
land cement,  will  donble  the  capacity  of  their  dry 
kilns.  The  Iron  work  has  been  contracted  for  and 
the  buildings  will  be  erected  in  the  spring. 

The  Bellefontalne.  O.,  Foundry  &  Machine  Co.  has 
been  inrorporated.  with  a  capital  of  $50,000,  to  make 
hjrdmnlie  and  pneumatic  machinery,  and  will  erect 
an  S,'.xl00ft.  foundry.  (LlxlOO-ft.  machine  shop,  38x 
75  ft.  forge  shop,  etc  A  .50-H.-P.  power  plant,  with 
generator  and  motors,  will  be  Installed. 

The  CrabtM-Reynolds-Bell  Grain  Co.,  Lafayette,  Ind.. 
will  erect  an  elevator  and  Install  an  engine  of  about 
80  HP.  and  a  «6-ln.xl8-ft.  boiler. 

BUSINESS  NOTES. 

The  LIbbe  Engineering  &  Construction  Co.,  Ltd., 
Toledo,  O.,  has  equipped  a  temporary  shop  for  mak- 
ing sewer  and  trench  machines. 

The  Bali  Engine  Co..  Erie,  Pa.,  reports  the  fol- 
lowing among  recent  orders:  A  125-H.-P.  engine  for 
the  electric  plant  of  the  City  of  FarmvlUc,  Va. ;  a 
lOO-H.-P.  enjdoe  for  the  Lord  &.  Bamham  Co.,  Ir- 
Tlngton,  N.  T. 

Dodge  k  Day,  of  Phlladelubia.  have  been,  com- 
Blasloncd  by  the  Heating,  Ventilating  &  Foundry 
Co..  of  Pittsburg,  to  equip  as  engineers  their  plant 
at  Wheeling,   W.  Va. 

The  Byragae  Electric  Co.  reports  among  recent 
MlM  of  duect-cnrrent  apparatus  the  following: 
Twenty  aoo-Kw.   tarbin*   .  genera tora,    three  75- Kw. 
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generators  and  four  20-Kw.  generators  to  the  De 
Laval  Steam  Turbine  Co..  Trenton,  N.  J.;  a  200-Kw. 
belted  type  and  a  200  Kw.  engine  type  generator 
to  H.  O.  Wilbur,  Philadelphia;  a  2()0-Kw.  engine 
type  generator  to  the  Dtis  Elevator  Co.,  Yonkers; 
a  200-Kw.  belted  type  generator  to  W.  D.  Bwart, 
Chicago;  a  40-Kw.  and  two  35-Kw.  belted  type  gen- 
erators to  the  Criterion  Hotel,  New  York;  a  75-Kw. 
belted  type  generator  to  G.  Poyet,  New  lork;  a  ou- 
Kw.  belted  type  generator  to  the  American  Express 
Co.,  Chicago:  two  3-H.-1'.  round  type  motors  to  the 
West  End  Theatre,  New  York;  eight  8-Kw.  gen- 
erators, six  5-H.-P.  and  four  l-H.-P.  inotors  to  the 
Fisher  Motor  Vehicle  Co.,  Hoboken,  N.  J.;  a  40- 
H.-P.  medium  speed  motor  to  J.  P.  Perkins  Oo^ 
Brooklyn;  a  16-H.-P.  S.  S.  type  motor  to  L.  W.  Pond 
Machinery  &  Foundry  Co.,  Worcester,  Mass. ;  a  40- 
H  -P.  belted  type  motor  to  the  Mlehle  Printing  Press 
Mfg.  Co.,  Chicago;  two  20-H.  P.  M.  S.  type  motors 
to  the  Slgouruey  Tool  Co.,  Hartford,  Conn.;  a  17- 
H  -P  S,  S,  type  motor  to  the  Martinique  Apart- 
ment House,  New  York;  two  electric  hoists  each  to 
the  Phoenix  Iron  Works,  Phoenlxvllle  Pa.,  aiid  the 
Michigan  Alkali  Co.,  Wyandotte  Mich.;  an  electric 
hoist  each  to  Landls  Tool  Co.,  Gelser  Station^  Pa., 
American  Car  &  Foundry  Co.,  Berwick,  Pa.;  Scran- 
tou,  Pa.,  Supply  &  Machinery  Co.;  Pond  Machinery 
&  Tool  Co.,    Plalnfleld,   N.   J.    
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PROPOSALS  OPEN. 

Bids  S^«  ^^S- 

Close.  WATER  WORKS.  '^'^°^^u 

Dec.  11.  Chicago.   Ill Dec.    6 

Dec.  13.  Ft.    Leavenworth,    Kan Kcc.    o 

Adv.,   F.ng.   Record,  Dee.  6.  „         «• 

Dec.  15.  Springfield,    Tenn Dec.    b 

Dec.  16.  Wellsvllle.   O Dec.    6 

Dec.  17.  Wilbur.    Wash Dec.    6 

Dec.  18.  Long  Island  City,   N.   Y. Dec.    6 

Dec.  20.  Pumping  engines,  Louisville,  Ky.....Oct.  20 

Adv.,  Eng.  Record,  Oct.  25  to  Dec.  6. 

Dec.  20.  Havre,  Mont De«-    o 

Dec.  26.  Searcy,    Ark Dec.    b 

Dec.  27.  Cincinnati.    O Dec.    b 

Dec.  27.  Meters,  Cleveland,  O Dec.    B 

Adv..   Eng.    Record,  Dec.  6.  „        ,. 

Dec.  29.  Glllett,  Wis Nov.  lu 

Jan.    1.  Sacramento.    Cal ^°'^- ^"i 

Jan.    2.  Kansas   City.    Mo Dec.    6 

Adv.,  Eng.   Record,  Dec.  6. 
Great  Notch,  N.  J Dec.    6 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Dec.  10.  St.   Petersburg,   Fla Nov.  22 

Dec.  12.  Cincinnati,  O Nov.  22 

Dec.  15.  New   York,    N.    Y Dec.    6 

Dec.  15.   Boston.    Mass Dec.    6 

Dec.  15.  Toledo,    O Nov.  29 

Dec.  15.  Montevideo,    Uruguay    Sept.  13 

Dec.  17.  Brooklyn,  N.  Y Dec.    6 

Dec.  20.  Oakland.   Cal Dec.    6 

Dec.  22.  Chlllieothe,    O Dec.    6 

Dec.  22.  Norristown,    Pa. Nov.  29 

Dec.  22.  Wabash,  Ind Nov.  29 

Dec.  27.    (Ft.   McKlnley)    Portland.   Me Nov.  29 

Adv.,  Eng.  Record,   Nov.  29,  Dec.  6. 
Jan.     3.  Pumping  Station,  Washington,  D.  C.Nov.  15 

Adv.,  Eng.  Record,  Nov.  15,  Dec.  6. 
Feb.    2.  New  Orleans,  La Nov.  29 

Adv.,  Eng.  Record,  Nov.  29,  Dec.  6. 
Miami,  Fla Dec.    6 

BRIDGES. 

Dec.    9.  Buffalo,   N.  Y Dec.    6 

Dec.    9.  Franklin,  Pa Nov.  15 

Dec.  11.  Allegheny,    Pa Dec.    6 

Dec.  11.  New    York,    N.    Y Nov.  29 

Adv.,  Eng.  Record,  Nov.   29,  Dec.  6. 

Dec.  11.  Remington.   Va Nov.  29 

Dec.  12.  Buffalo,    N.    Y , Dec.    6 

Dec.  15.  Sault  Ste.    Marie,   Out Nov.  29 

Dec.  17.  Columbia    City,    Ind Nov.  29 

Dec.  17.  Chicago,    III Nov.    1 

Dec.  18.  Portland,    Ind Dec.    6 

Dec.  19.  Columbia    City,    Ind... Dec.    6 

Dec.  30.  Georgetown,  Colo Nov.  29 

Jan.    5.  Montezuma.    la Dec.    6 

Jan.    5.  Cumberland,   Md Nov.  29 

Jan.    7.  Webster,    S.    D Nov.  29 

PAVING  AND  ROADMAKING. 

Dec.    8.  Toledo,  O Nov.  15 

Dec.    9.  Albany,    Ore Dec.    6 

Dec.    9.  Schenectady,    N.    Y Dec.    6 

Dec.  10.  Chicago,    III Dec.    6 

Dec.  10.  Louisville,  Ky Dec.    6 

Dec.  10.   Brooklyn,    N.    Y Nov.  29 

Dec.  10.  Bloomfleld,  Ind Nov.  29 

Dec.  10.  Hartford,    Conn Nov.  20 

Adv.,  Eng.  Record,  Nov.  29. 

Dec.  11.  Green  Bav.  Wis Nov.  22 

Dec.  11.  Laporte,   Ind Nov.  29 

Dec.  11.  Guthrie,    Okla.    Ter Nov.    1 

Dec.  12.  New  York,  N.  Y Dec.    6 

Dec.  13.  Gienvllle,  0 : Dec,    8 

Dec.  15.  New     York,    N.    Y Dec.    6 

Dec.  15.  Cincinnati,    O Nov.  29 

Dec.  16.  Somervllle,    N.    J Nov.  29 

Dec.  17.  Ft.  Dodge,  la Nov.  29 

Dec.  18.  McKeesport,    Pa Dec.    6 

Dec.  10.  Gallon,  O Nov.  29 

Dec.  20.  WllUamsport,  N.  J Dec.    6 

Dec.  22.  Cincinnati,    0 Dec.    6 

Dec.  22.  Portsmouth,  Va.  • Oct.  18 

Adv.,   Eng.  Record,  Oct.  18,  25. 
Dec.  27.  Kalamazoo,    Mich Dec.    6 

Adv.,   Eng.   Record.  Dec.  6. 

Dec.  30.  St.    Augustine,    Fla. Dec.    6 

—Wichita,    Kan .Dec.    6 

POWER,  GAS  AND  BLBCTBICITY. 

Dec.    9.  St.   Louis.   Mo " Dec.    « 

Dec.  1ft.  Springfield,   Tenn.    Dec.    6 

Dec.  18.  North    Amherst,    O Dec.    6 

Dec.  20.  Havre,   Mont Dec.    6 

Dec.  20.  Philadelphia,    Pa Nov.  22 

Dec.  26.  Searcy,    Ark Dec.    6 

Dec.  27.  Cincinnati,    0. i..Dec.    0 

Jan.  16.  Rome.   Ga.    ■ .  .Oct.  11 

Mar.   4.  Franchise.   Manila,   P.   I Nov.  15 

GOVERNMENT  WORK. 
Dec.    S.Newport,    R.    I ..Nov.    8 

Adv.,  Eng.  Record,  Nov.  8  to  29. 
Dec,    8.  New  York,  N.  Y ...Nov.    8 

Adv.,  Eng.  Record,  Nov.  8  to  29. 


Dec.  9. 
Dee.  9. 
Dec.  9. 
Dec.  10. 

Dec.  11. 
Dec;  12. 
Dec.  12. 

Dec.  12. 

Dec.  13. 
Dec.  13. 
Dec.  15. 
Dec.  13. 
Dec.  15. 
Dec.  15. 

Dec.  16. 
Dec.  16. 
Dec.  16. 
Dec.  16. 
Dec.  16. 

Dec.  16. 

Dec.  17. 
Dec.  17. 

Dec.  17. 
Dec.  18. 
Dec.  18. 
Dec.  18. 

Dec.  19. 

Dec.  20. 
Dec.  20. 
Dec.  20. 
Dec.  22. 

Dec.  23. 
Dec.  23. 

Dec.  23. 

Dec.  23. 

Dec.  24. 
Dec.  26. 
Dec.  26. 

Dec.  27. 
Dec.  27. 
Dec.  27. 
Dec.  28. 
Dec.  29. 

Dec.  29. 
Jan.  2. 
Jan.    3. 


Jan.  3 
Jan.  3 
Jan.  5 
Jan.  6 
Jan.  8 
Jan.  14 


Jan.  15. 
Jan.  15. 


Dec.    8. 

Dec.  9. 
Dec.  9. 
I>ec.  0. 
Dec.  10. 
Dee.  10. 

Dec.  10. 

Dec.  10. 
Dec  11. 
Dec.  11. 
Dec.  12. 
Dec.  12. 
Dec.  12. 
Dee.  13. 
Dec.  15. 
Dec.  15. 
Dec.  15. 
Dec.  15. 
Dec.  15. 
Dec.  15. 
Dec.  15. 
Dec.  16. 
Dec.  16. 
Dec.  17. 
Dec.  19. 

Dec.  20. 
Dec.  20. 
Dec.  20. 
Dec.  20. 
Dec.  20. 
Dec.  20. 
Dec.  20. 
Dec.  24. 
Dec.  27. 
Dec  29. 
Dec.  30. 
Jan.  7. 
Jan.  15. 
Jan.  31. 
Feb.    1. 


Dec.  9. 
Dec.  9. 
Dec.  in. 
Dec.  10. 
Dec.  11. 
Dec.  13. 
Dec.  15. 
Dec.  15. 
Dec.  15. 
Dec.  15. 
Dec.  19. 
Dec.  24. 
Jan.  2. 
Jan.  14. 
Mar.    4. 


Ft.  Meade,  S.  D Nov.  29 

Annapolis,    Md Nov.  29 

Norfolk,    Va Nov.  29 

Jetty  work.  Galveston,  Tex Oct.  11 

Adv.,  Eng.  Ueeord.  Oct.  11  to  Nov.  15,  Dec.  6. 

Chllocco,    Okla.    Ter Nov.  22 

Los    Angeles,    Cal Nov.  29 

Detroit.    Mich Nov.  15 

Adv..  Eng.  Record,  Nov.  15  to  Dec.  6. 

Wheeling,  W.   Va Nov.  15 

Adv.,  Eng.  Record,  Nov.  15  to  Dec.  6. 

Pipe,   etc..    Ft.   Leavenworth,  Kan ....  Dec.    6 

Dover,   Tenn Nov.  22 

Vancouver  Barracks,  Wash Nov.  29 

Nortolk.   Va Dec.    6 

Wilmington,    Del Nov.  22 

Cement  Duluth.  Mian Nov.  15 

Adv..  Eng.  Record,  Nov.  15  to  Dec.  6. 

Supplies,  Washington,  D.  C Dec.    6 

Ft.  Hancock.  N.   J Nov.  29 

San   Francisco,    Cal Nov.  29 

Ft.    Columbu.s,    N.    Y Nov.  29 

Snagboat  and  barge.  Montgomery,  Ala. Nov.  15 
Adv..  Eng.  Ueeord,  Nov.  15  to  Dec.  6. 
Towboat,  dredge,  etc.,  Montgomery. Ala. Nov.  15 
Adv..  Eng.  Record,  Nov.  15  to  Dec.  6. 

Washington,    D.    C Dec.    6 

Baltimore,    Md Nov.  22 

Adv.,  Eng.  Record,  Nov.  22  to  Dec.  6. 

Mobile,    Ala Nov.  22 

Olympla  Harbor,  Seattle,  Wash Nov.  29 

Lake  Wash.  Canal,   Seattle,  Wash Nov.  29 

Milwaukee,   Wis Nov.  22 

Adv.,  Eng.  Record,  Nov.  22  to  Dec.  6. 

Steam    tenders,    Nashville,    Tenn Nov.  22 

Adv.,  Eng.  Record,  Nov.  22  to  Dec.  6. 

Carson,  Nev Dec.    (j 

Sheridan,    Wyo Nov.  29 

Charleston,    S.    C Nov.  15 

Savannah,  Ga Nov.  22 

Adv..  Eng.  Record.  Nov.  22,  29. 

Ft.    Barrancas,    Fla Dec.    B 

Garbage  crematory.  Ft.  Getty,  S.  C.Nov.  29 
Adv.,   Eng.  Record,   Nov.  29,  Dec.  6. 

(Ft.    Rodman)    Newport  B.  I Nov.  29 

Adv..  Eng.  Record,  Nov.  29,  Dec.  6. 

Mobile.   Ala Nov.  29 

Adv.,  Eng.  Record,  Nov.  29,  Dec.  6. 

Ft.    Brady.   Mich Dec.    6 

Ft.    Williams.    Me Dec.    6 

Dredging,    Savannah,   Ga Nev.  29 

Adv.,  Eng.  Record,  Nov.  29,  Dec.  6. 

Ft.    McKlnley,    Me Dec.    6 

Portsmouth,   N.    H Nov.  29 

Sewers    (Ft.  McKlnley),  Portland,  Me. Nov.  29 

New  Orleans,   La Dec.    6 

Mobile,    Ala Dec.    6 

Adv..    Eng.    Record,  Dec.  6 

Ft.  Banks.  Mass Dec.    6 

Boston,  Mass Dec.    6 

Richmond,   Va Dec.    6 

Adv..   Eng.    Record.  Dec.  6. 

Elevator.    Helena.   Mont Dec.    6 

Wall,    Philadelphia,   Pa Dec.    6 

Boston,    Mass Dec.    6 

St     Louis,     Mo Dec.    6 

Mobile,    Ala Dec.    6 

Helena.    Mont Dec.    6 

Adv..   Eng.   Record,  Dec.  6. 

Norfolk.   Neb Dec.    6 

Machinery  for  dredge,  Wash'ngton,D.C.Nov.  29 
Adv.,  Eng.  Record.  Nov.  29. 

BUILDINGS. 
Municipal  bldg.  plans,  Wash'gfn,  D.  C.Aug.  30 

Church.  Birmingham,   Ala Nov.  15 

Pub.   bldg.,   Toronto,   Out Dec.    6 

Pub.  bldg..   Owen  Sound,  Ont Dec.    6 

Hospital,    ITtica.    N.    Y Dec.    6 

Hospital.  Middietown,  N.  Y Nov.  29 

Adv..   Eng.  Record.  Nov.  29. 

Hospital,  Kings  Park.  N.  Y Nov.  29 

Adv.,   Eng.  Record.  Nov.  29. 

Bus.  Bldg..  New  Kensington,  Pa Nov.  22 

Hospital,  New  York,  N.  Y Dec.    6 

Bus.   Bldg.,    Omaha,    Neb.. Dec.    6 

Hospital,  Brooklyn,  N.  Y Dec.    6 

School,    Buffalo,    N.    Y Dec.    6 

School,   Chicago,   111 Dec.    6 

Library,   Santa   Rosa.    Cal Dec.    6 

School,    New    York,    N.    Y Dec.    6 

School,   Long   Island  City,    N.    Y Dec.    6 

School.    Braddock,   Pa Dec.    6 

College  bldg.,    Cincinnati.    O Dec.    6 

School,   Spartanburg.    S.  C Dec.    6 

School,   Cincinnati,    O Nov.  15 

Htg.  Capitol.  Columbia,  S.  C Oct    4 

Engine  house,   New  York,  N.  Y Dec.    6 

Library.    Fond  du    Lac,    Wis Nov.  29 

Pub.    bldg.,    Brooklyn,   N.   Y Dec.    6 

Almshouse.   Seranton.,   Pa Nov.  22 

Adv.,  Eng.  Record,  Nov.  22. 

Library,   Waukesha,  Wis Dec    6 

Pub.    bldg..    Canton.    O Dec.    6 

Schools,    Sterrett,    Pa Dec.    6 

Library,   Milwaukee.   Wis Nov.  29 

Y.  M.  C.  A.   Hail,  Akron,  O Nov.  29 

School,  Baton  Rouge,  La Nov.  29 

Armory  Plans,  Brooklyn,  N.  Y Nov.    8 

School,  Albany,  N.  Y Nov.  29 

Library,    Port   Huron,    Mich Nov.  29 

Jail,    Marlon.    Ind Dec.    6 

Mason  temple  plans.  Washington,  D.C.Oct.  11 

Jail,  Morrlstown.  Tenn Dec.    6 

Library  plans.  Blnghamton,  N.  Y Nov.  15 

Church,    Scotchbrldge,    O Nov,  29 

School,    Dickinson.    N.    Y Dec.    6 

MISCELLANEOUS. 

Wharf,  Burk's  Falls.   Ont... Nov.  29 

Concrete    Wails.   Columbus,   O Nov.  22 

Dredging.  Biooklvn,   N.  Y Nov.  29 

Terre  ifaute    Ind Dec.    6 

Park  work.  New  York,  N.   Y Dec.    6 

EI.    Ry.,   Morgantown,   W.    Va. Dec.    6 

New    York,    N.    Y Dec.    6 

R.  R.  work.  Salt  Lake  City.  Utah Dec.    6 

Railroad  Work,  Sault  Ste.  .Marie,  Ont. Nov.  29 
Excav.  &  Const.  R.  R.,  San  Fran Icsco. Nov.  16 

Garb.    Dlsp.,    Kansas  City,   Mo Nov.  22 

Garb,  creamatory.  Ft.   Brady,   Mich... Dec.    6 

El.-  R.  R.  Franchise.   Vallejo,  Cal Nov.  22 

Dredging.   Chicago,   111 Nov.  22 

St.  Ry.  franchise.  Manila,  P.  I Nov.  IS 

R.   R.    work.  Chicago.   Ill Dec.    6 

Garb,  disposal,  Rochester,  N,  Y Dec.    6 
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Standards  of  Measurement. 


Very  close  to  the  foundation  of  the  structure 
of  civilization  lie  the  principles  of  standards 
of  measurement,  measures  of  value,  space, 
weight,  and  of  any  and  all  other  quantities  and 
forces  which  form  the  basis  and  substance  of 
commercial  Intercourse.  Even  among  the  un- 
civilized, among  peoples  with  the  crudest  in- 
stitutions, some  standards  of  measurement, 
however  imperfect,  are  found;  and  one  of  the 
best  criteria  of  a  people's  advancement  In  civ- 
ilization is  the  degree  of  perfection  to  which 
it  has  carried  its  standards.  But  the  greater 
the  progress  and  enlightenment,  the  greater 
the  achievement  in  the  arts  and  the  more 
multiplied  the  industries  of  a  nation,  the  more 
intimately  do  its  standards  become  interwoven 
into  all  the  processes  of  its  life  and  the  more 
difficult  becomes  a  radical  change.  Such  a 
change  has  been  debated  in  this  country  for 
a  century,  and  that  the  issue  is  not  a  dead 
one  is  indicated  by  the  length  of  time  and 
the  animated  discussion  given  to  the  matter 
in  the  recent  annual  meeting  of  the  American 
Society  of  Mechanical  Engineers,  as  well  as  by 
other  evidences. 

That  there  is  yet  much  opposition  to  the 
adoption  of  the  metric  system,  on  the  part  of 
a  class  of  men  whose  operations  would  be 
very  vitally  affected  by  the  enforcement  of  a 
new  set  of  standards  was  quite  apparent  in 
the  meeting.  Many  expressions  of  opinion 
have  been  made  by  Individuals  and  by  organ- 
izations, but  there  Is  a  feeling  in  some  quar- 
ters that  much  of  the  loudest  talking  and  most 
voluminous  writing,  on  both  sides  of  the  ques- 
tion, has  been  done  by  a  comparatively  small 
number  of  persons  and  that  many  of  those 
most  deeply  concerned  have,  for  various  rea- 
sons or  without  reason,  abstained  from  state- 
ments of  their  positions.  Why  this  indifference 
or  apathy  on  so  vital  a  question?  Is  it  not 
that  there  exists  a  deep-seated  conviction  that 
neither  coercive  legislation  nor  any  other  sort 
of  law-making  can  force  such  a  change  upon 
a  people  any  more  than  Imperial  decree  could 
change  the  language  of  a  race? 

The  question  affects  the  whole  people  and 
enters  as  far  into  the  ordinary  relations  of 
life  as,  perhaps,  any  that  could  be  raised;  it 
has  a  practical  interest  for  every  man,  woman 
and  child  of  the  population.  Why,  then,  should 
it  not  be  settled  by  the  people?  We  believe, 
however,  that  there  Is  no  provision  for  such 


a  popular  referendum,  and  the  matter  is  In  the 
hands  of  Congress  in  the  form  of  a  bill.  But 
whether  the  question  be  printed  upon  the  bal- 
lots and  answered  at  the  polls  or  no.  It,  after 
all,  win  be  the  people  who  will  give  the  final 
and  practical  answer.  The  metric  system  has 
had  so  large  a  place,  from  time  to  time,  in 
engineering  discussions  and  publications  that 
it  has  become  wearisome,  and  so  we  hesitate 
to  mention  it  again;  but  some  questions  were 
raised  by  the  authors  of  papers  and  the  speak- 
ers at  the  meeting  of  the  American  Society  of 
Mechanical  Engineers  which  do  not  seem  to 
have,  been  answered  to  everybody's  satisfac- 
tion. Will  the  metric  system,  if  adopted,  sup- 
plant the  existing  system,  even  if  forced  by 
compulsory  legislation?  If  It  will,  how  long 
must  the  transition  pefiod  be?  If  It  has  taken 
so  long  a  period  to  advance  the  system  even 
as  near  to  adoption  as  It  has  now  come,  is  It 
to  be  expected  that  the  assimilation  of  It  in 
daily  use  will  be  so  rapid  as  to  be  accom- 
plished within  a  few  years?  What  will  the 
common  people  gain  by  the  change;  how  great 
a  benefit  will  accrue  to  any  class,  trade  or 
profession?  How  much  will  it  cost  to  intro- 
duce and  establish  the  new  system?  For  it 
will  cost  something.  All  prejudice  aside, 
would  the  proposed  units  of  measurement  be 
as  convenient  as  those  that  we  now  use? 
What,  for  example,  would  be  given  In  ex- 
change for  our  convenient  1-foot  and  2-foot 
rules  which  are  so  common  a  piece  of  pocket 
furniture? 

Let  us  remember  that  declining  the  pro- 
posed standards  of  measurement  does  not 
mean  the  rejection  of  all  the  advantages  of  the 
decimal  system  of  computation.  Decimal  sub- 
divisions can  be  applied  to  existing  units  with 
any  desirable  degree  of  freedom,  and  are  so 
applied  whenever  distinct  advantages  are  to  be 
gained  by  so  doing.  Instances  of  this  are  so 
common  as  to  require  no  mention  by  way  of 
illustration. 

A  sentence  quoted  In  one  of  the  papers  at 
the  above  mentioned  meeting  Is  a  fitting  theme 
for  prolonged  and  earnest  contemplation. 
The  sentence  Is  this:  "Measures  of  length  are 
irrevocably  tied  to  the  past."  Think  over  it 
for  a  while  and  see  what  a  change  of  standard 
means  along  the  lines  of  thought  which  this 
statement  will  suggest.  There  Is  another 
stumbling  block  in  the  path  of  the  suggested 
system,  It  may  be  but  a  trivial  one,  namely, 
that  the  names  of  the  units  being  of  Greek 
and  Latin  derivation,  do  not  readily  fit  the 
mouths  of  Anglo-Saxons.  Those  who  have 
hesitated  to  espouse  the  metric  system  have 
sometimes  been  accused  of  being  In  the  rear 
of  modern  progress,  but  It  has  been  suggested 
recently  that  while  the  Anglo-Saxon  peoples 
lead  in  manufactures  and  commerce,  the  units 
of  measurement  which  they  employ  will  be 
accepted  by  the  nations  with  whom  they 
trade. 

Instead  of  adopting  another  system  of 
standards  which,  judging  by  the  experiences 
of  other  nations,  will,  at  least  for  many  years, 
increase  the  number  of  standards  In  use 
rather  than  supplant  existing  standards,  would 
it  not  be  more  sensible  to  direct  our  energies 
towards  the  perfecting,  the  wider  dissemina- 
tion and  the  surer  establishment  of  the  Eng- 
lish system? 


The  Meeting  of  the  American   Society  of  Me- 
chanical Engineers. — II. 


The  Assouan  Dam  on  the  Nile  was  com- 
pleted December  10,  when  the  Duchess  of  Con- 
naught  laid  the  last  stone.  The  foundation 
stone  was  laid  by  the  Duke  of  Connaught  Feb- 
ruary 12,  1899.  The  dam  was  finished  ahead  of 
contract  time  at  a  total  cost  of  about  $12,500,000. 
Its  greatest  height  is  131  feet,  width  on  top  23 
feet  and  length  about  1%  miles. 


In  the  report  last  week  of  the  December 
meeting  of  the  American  Society  of  Mechani- 
cal Engineers,  much  In  the  way  of  brief  reviews 
of  some  of  the  papers  and  of  digests  of  the 
discussion  of  those  of  likely  interest  to  the 
readers  of  this  journal  was  crowded  out  owing 
to  lack  of  space.  While  the  convention  must 
always  remain  one  that  was  devoted  largely 
to  a  serious  consideration  of  the  adoption  of 
the  metric  system,  there  was  the  usual  collec- 
tion of  papers  of  varied  scope.  Before  taking 
up  any  of  these  topics,  however,  mention  may 
well  be  made  here  of  the  disposition  that  was 
finally  made  of  the  metric  system  question. 
Toward  the  close  of  the  Friday  morning  session 
a  motion  was  passed  instructing  the  council  to 
obtain  by  letter  ballot  from  the  voting  mem- 
bership of  the  Society  an  expression  of  opinion 
regarding  the  subject.  It  is  Intended  that  both 
Mr.  Halsey's  paper  and  a  record  of  the  entire 
discussion  be  issued,  and  that  an  answer  be 
requested  as  to  whether  or  not  the  member  Is 
In  favor  of  the  House  of  Representatives  bill 
providing  that  the  metric  system  shall  be 
adopted  in  the  business  transactions  of  all  de- 
partments of  the  Government  and  as  to  whether 
or  not  he  favors  the  provision  that  the  system 
shall  subsequently  (in  1907,  according  to  the 
present  bill)  be  declared  the  legal  one. 

Prof.  Reeve's  paper  on  the  entropy  analysis 
of  the  Otto  cycle  in  gas-engine  work  was 
presented  to  call  attention  to  the  advan- 
tages and  ease  of  submitting  records  of  tests 
of  gas  engines  to  the  temperature-entropy 
diagrams  and  to  show  among  other  things  that 
the  combustion  in  the  Otto  cycle  takes  place  In 
a  definite  time,  after  which  tliere  Is  no  further 
development  of  heat  and  that  there  Is  an  Inter- 
change of  heat  between  the  working  fiuld  and 
the  cylinder  walls,  similar  to  that  taking  place 
in  the  steam  engine.  He  believes  no  observer 
of  a  gas-engine  test  has  done  his  proper  duty 
until  he  has  submitted  his  results  to  the  en- 
tropy analysis. 

Mr.  J.  M.  Barnay's  paper  on  a  44-foot  lathe 
described  a  machine,  for  which  some  480,- 
000  pounds  of  cast  Iron  were  used  in  con- 
struction and  which  is  driven  by  means  of 
a  compressed-paper  friction  roller,  18  inches  in 
diameter,  bearing  on  the  15-inch  rim  of  the 
large  face  plate,  which  is  30  feet  in  diameter. 
The  machine  has  cut  64%  cubic  Inches  of  cast 
Iron  per  minute,  and  on  the  basis  that  0.35 
horse-power  is  equivalent  to  1  cubic  inch  per 
minute,  the  friction  roller  succeeds  in  trans- 
mitting an  effective  power  of  22%  horse-power. 

The  paper  presented  by  Mr.-  Chas.  T.  Porter 
on  finer  screw  threads  argued  that  the  exist- 
ing system  of  threads  reduces  the  area  of  cross- 
section  of  the  bolt  unnecessarily,  and  that  the 
steep  Inclination  allows  the  nut  to  Jar  loose 
easily.  He  advocated  a  finer  thread  to  avoid 
these  two  evils,  and  incidentally  to  secure  a 
greater  strength  to  resist  stripping.  He  sub- 
mitted a  table  of  his  system  of  dimensions  for 
bolts  %  to  6  inches  In  diameter  with  24  to  6 
threads  per  Inch  instead  of  the  present  stan- 
dard of  20  to  2%  threads  per  inch. 

In  addition  to  what  has  already  been  noted 
in  the  foregoing  and  In  last  week's  account,  a 
number  of  subjects  were  considered  as  topical 
discussions,  including  that  of  oil  burners  and 
that  of  oil  separation  from  steam.  A  number 
of  members  expressed  the  belief  that  gener- 
ally speaking  all  burners  were  good,  and  that 
if  trouble  arose  in  their  operation  it  was  not 
unlikely  due  to  too  small  a  furnace  or  an  im- 
properly designed  one.  Prof.  Arthur  L.  WllUs- 
ton  called  attention  to  the  fact  that  the  neces- 
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sary  storage  of  oil  sometinies  increased  the 
cost  of  fire  insurance  to  such  an  extent  as  to 
teTor  the  use  of  coal.  On  the  subject  of  oil  sep- 
armtion.  Mr.  David  J.  Lewis,  Jr.,  said  that  he 
had  good  success  with  the  baffle-plate  type  of 
separator,  but  it  was  necessary  to  clean  the 
plates  at  more  or  less  frequent  intervals.  For 
this  purpose  tlie  plates  were  first  washed  with 
bencine  and  then  boiled  in  a  solution  of  soda 
and  potash  for  10  hours.  He  considered  it  es- 
sential that  the  steam  l>e  received  as  hot  as 
poaaible,  and  that  therefore  the  separator  be 
placed  between  engine  and  feed-water  heater. 


Construction    of 


the    BUckwell's 
Masonry. 


Island   Bridge 


Bridge  No.  4  crosses  the  East  River  between 
atth  and  60th  Streets,  New  York,  the  western 
approach  being  at  grade  at  Second  Avenue, 
borough  of  Manhattan,  and  the  eastern  one  at 
grade  at  Jackson  Avenue,  Ravenswood,  borough 
of  Queens.  The  center  line  of  the  bridge  is  a 
straight  line  running  nearly  northwest  and 
southeast,  and  is  about  S,338  feet  long  includ- 
ing approaches  of  about  1,100  feet  in  Manhat- 
tan and  3,440  feet  In  Queens.  The  superstruc- 
tnre  is  divided  into  five  spans  of  a  total  length 
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of  3,673.5  feet  between  anchorages,  and  includes 
a  west  channel  span  of  1,184  feet,  an  east  chan- 
nel span  of  894  feet  and  an  island  span  of  630 
feet,  all  cantilevers,  as  was  necessitated  by  the 
depth  of  water,  the  strong  current  and  the 
heavy  traffic  In  the  river.  For  a  length  of  400 
feet  the  bridge  has  a  clear  height  of  135  feet 
above  mean  high  water,  and  both  approaches 
have  a  uniform  grade  of  3.41:100.  The  bridge 
capacity  is  two  elevated  railroads  and  four  trol- 
ley tracks,  two  roadways  and  two  sidewalks. 
The  trusses  are  170  feet  deep  and  will  be  much 
heavier  than  those  of  any  bridge  ever  yet  built, 
not  excepting  the  Forth  bridge,  the  chords  hav- 
ing maximum  cross  sectional  areas  of  about 
1,000  square  inches.  The  total  estimated  weight 
of  the  superstructure  is  about  100,000,000 
pounds  and  the  estimated  cost  is  $12,500,000, 
including  $3,000,000  for  the  right  of  way.  There 
have  been  some  changes  made  in  dimensions 
of  the  superstructure,  but  it  still  corresponds 
in  most  respects  to  the  data  published  In  The 
Engineering  Record  of  March  16,  1901. 
Preliminary  surveys  were  completed  In  June, 

1899,  and  thirty-six  diamond  drill  borings  were 
made  to  a  depth  of  10  feet  or  more  in  bed  rock 
at  the  pier  sites  and  were  completed  in  August, 

1900.  The  lengths  of  spans  and   locations  of 
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piers  were  determined  by  trlangulation  from  a 
base  line  1,671.03  feet  long  intersecting  the  cen- 
ter line  of  the  bridge  nearly  at  right  angles 
on  the  high  ground  in  the  center  of  the  Island. 
The  base  line  extended  1,122.05  feet  north  of  the 
center  line  and  548.98  feet  south  of  it,  each  por- 
tion being  made  one  side  of  a  triangle  for  the 
determination  of  the  distance  across  each  chan- 
nel. The  base  line  was  measured  three  times 
with  a  difference  of  only  0.002  foot.  The  angles 
of  the  four  main  triangles  were  measured  100 
times  each  with  a  transit  having  a  10-inch  cir- 
cle graduated  to  10  seconds.  The  variations 
of  the  sums  of  the  angles  in  each  triangle  from 
180  degrees  were  0.1—0.35 — 2.7  and  4.9  seconds. 
The    distances   across   the   channel   were   com- 
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puted  from  the  triangles  and  from  them  the 
length  of  one-  portion  of  the  base  line  was  cal- 
culated and  checked  the  measured  distance 
within  0.009  foot. 

The  base  line  was  measured  with  a  200-foot 
steel  tape,  with  a  spring  balance  and  adjusting 
screw,  supported  in  a  straight,  but  not  hori- 
zontal line,  at  intervals  of  25  feet,  on  pegs  set 
in  holes  14  Inch  apart  on  vertical  wooden  rods 
which  had  steel  points  resting  on  line  stakes 
and  were  clamped  at  the  top  to  the  heads  of 
special  extension  tripods.  At  each  end  of  the 
tape  there  was  attached  a  brass  chain,  which 
passed  over  a  saddle  in  an  adjustable  tripod 
and  was  fastened  to  a  pin  driven  in  the  ground. 
The  end  of  each  measurement  was  marked  on 
a  paper  pasted  to  the  top  of  a  horizontal  6x6- 
inch  steel  plate  clamped  to  a  vertical  iron  bar 
driven  firmly  in  the  ground.  The  tape  was  a 
steel  ribbon  0.125  inch  wide  and  0.025  inch 
thick  which  was  compared  with  the  New  York 


age  piers,  each  made  with  two  separate  shafts 
connected  by  a  thick  transverse  wall,  all  sub- 
stantially shown  In  the  elevations  of  pier  No. 
4,  which  Is  on  the  Ravenswood  shore  of  the 
river.  The  other  piers  vary  somewhat  in  height 
and  bottom  dimensions  according  to  the  depths 
of  the  foundations,  and  the  anchorage  pier 
shafts  are  only  20  feet  square  on  top  and  are 
connected  by  transverse  walls  only  12  feet  thick. 
The  shafts  are  battered  1:24,  the  belt  course 
below  the  coping  has  a  projection  of  4  feet  and 
the  full  centered  arch  has  a  clear  span  of  48 
feet  and  voussoirs  4  feet  deep  in  the  ring 
courses.  All  the  foundations  are  carried  down 
to  solid  rock  In  open  pits,  those  of  the  main 
piers  being  6  to  12  feet  In  depth  and  easily 
kept  dry  by  moderate  pumping.  The  surface  of 
the  rock  Is  leveled  and  concrete  footings  built 
up  to  the  grade  where  the  rock  faced  ashlar 
of  the  sub-base  commences.  The  face  stone  is 
coursed    rock-faced    granite    with    point-dressed 


riEU  No.  2,  Blackwell's  Island. 


State  standard  at  Albany  and  assumed  to  be 
correct  at  standard  temperature  under  a  ten- 
sion of  11  pounds  if  supported  throughout  its 
entire  length,  or  under  a  tension  of  12Vi  pounds 
if  supported  at  intervals  of  25  feet.  The  ends 
of  the  base  line  and  other  reference  points, 
were  marked  by  monuments,  nine  of  which  were 
set  in  the  center  line  of  the  bridge.  These  are 
vertical  granite  pillars,  12  inches  square  and  3 
feet  high,  set  in  rammed  earth  with  the  dressed 
upper  surface  just  above  grade.  The  center 
point  Is  a  %  inch  hole  drilled  in  a  square  brass 
plate  which  has  a  dowel  pin  6  inches  long 
wedged  and  cemented  into  the  stone.  The 
transit  was  supported  at  the  ends  of  the  base 
line  on  platforms  12  feet  high  with  a  separate 
outside  platform  for  the  observer  and  a  wooden 
box  reaching  down  nearly  to  the  ground  to  en- 
close the  plumb  bob  and  protect  it  from  the 
wind. 
There  are  four  main  piers  and  two  anchor- 


quoins.  The  cap  and  moulded  base  courses  are 
four-cut  work.  The  arch  soffit  and  the  faces  of 
the  arch  ring  are  rock  faced.  The  backing  Is 
concrete  except  in  the  shafts  on  the  main  piers, 
where  It  is  limestone. 

There  are,  in  the  six  main  piers,  about  22,000 
yards  of  granite,  22,000  yards  of  limestone  back- 
ing and  15,000  yards  of  concrete.  The  contract 
for  them  was  let  in  June,  1901,  to  Ryan  & 
Parker,  for  $745,547.  Excavations  were  made 
to  rock  Inside  sheet  piling  and  cofferdams  for 
both  the  island  piers  and  for  the  pier  on  the 
east  shore  of  the  river,  and  were  easily  kept 
dry  by  pumping.  A  plant  for  storing  materials 
and  mixing  and  handling  concrete  was  estab- 
lished near  pier  2  on  the  west  side  of  the  island, 
to  serve  piers  2  and  3,  and  another  plant  was 
established  on  the  east  shore  between  pier  4 
and  the  anchorage  pier  to  serve  both  of  them. 
A  third  plant  will  be  established  on  the  west 
shore  *io  serve  pier  1  and  the  west  anchorage 


pier.  In  all  these  plants  the  arrangement  and 
system  of  operation  are  different  and  are  es- 
pecially adapted  to  secure  a  large  output  and 
rapid  and  efficient  work  with  the  greatest  econ- 
omy of  labor. 

All  the  stone  is  brought  from  the  contractors 
quarries,  the  limestone  from  CoblesklU  on  the 
Delaware  &  Hudson  Railroad,  and  the  granite 
from  Crotch  Island  on  the  coast  of  Maine.  It 
is  stored  on  Blackwell's  Island  between  piers 
2  and  3,  and  is  there  cut  by  a  large  force  of 
stone  cutters.  There  is  about  15  per  cent, 
waste  which  is  all  put  through  a  Gates  crusher 
to  make  broken  stone  and  sand  for  the  con- 
crete and  mortar.  The  spawls  are  delivered  by 
derricks  and  cars  to  the  crusher,  which  dis- 
charges on  a  Robins  belt  conveyor.  The  con- 
veyor delivers  to  an  elevated  screen  of  %-inch 
mesh,  which  is  set  at  an  angle  of  45  degrees. 
The  material  which  the  screen  rejects  falls 
down  a  chute  into  a  storage  bin  and  is  used 
for  concrete.  The  material  which  passes 
through  the  screen  falls  on  a  second  conveyor 
which  elevates  and  discharges  it  over  a  set  of 
four  %  Inch  mesh  screens  set  at  an  angle  of  45 
degrees.  The  fine  stuff  that  passes  through  the 
screens  is  sold  for  top  dressing  for  macadam 
roads  and  the  remainder  falls  into  a  chute 
which  delivers  it  into  a  storage  bin,  from  which 
it  is  taken  as  required  for  use  as  sand.  The 
grains  are  very  sharp  and  hard  and  tests  of 
briquettes  made  with  them  are  superior  to 
others  made  with  standard  sand.  The  sand  and 
ijroken  stone  thus  provided  are  not  sufficient  for 
the  demand  when  large  quantities  of  concrete 
are  being  made  and  sand  and  gravel  are  de- 
livered by  boat  and  kept  in  storage  to  supply 
the  deficit. 

The  storage  and  handling  of  materials  on  the 
island  is  very  ingeniously  and  efficiently  ar- 
ranged. A  pile  dock  is  built  close  to  pier  2, 
projecting  far  enough  into  the  river  to  receive 
schooners  and  barges  at  low  water.  On  it  is 
built  a  cement  storage  house  and  the  deck  is 
continued  to  make  a  horizontal  platform  21  feet 
wide  and  23  feet  above  mean  high  water,  ex- 
tending 100  feet  back  from  the  shore  line.  A 
stiff-leg  derrick  with  a  30-foot  boom  on  the 
outer  end  of  the  dock  unloads  stone,  sand, 
broken  stone,  gravel  and  cement  from  the 
boats  to  cars  which  run  on  two  tracks  on  the 
platform,  parallel  to  the  bridge  axis,  and  dump 
into  storage  bins  under  the  platform,  alongside 
those  for  the  products  of  the  stone  crusher. 
The  bottoms  of  these  bins  are  about  6  feet 
above  a  low  level  track  parallel  to  those  on  the 
dock  platform  and  have  holes  about  1  foot 
square,  closed  by  horizontal  steel  plates,  oper- 
ated by  levers.  When  these  holes  are  opened, 
the  contents  of  the  bin  are  delivered  to  meas- 
uring hoppers  mounted  on  trucks  on  the  low 
level  track.  The  hoppers  are  run  under  any 
bin,  are  filled,  and  discharge  their  measured 
contents  through  the  open  track  platform  on  a 
Robins  belt  conveyor  parallel  to  the  track.  At 
the  river  end  of  the  belt  the  cement  bags  are 
emptied  on  its  surface  and  the  hoppers  are  so 
proportioned  that  one  hopper  of  sand,  one  hop- 
per of  broken  stone  and  nine  bags  of  cement 
are  sufficient  for  one  two-yard  batch  of  con- 
crete. 

The  belt  conveyor  is  about  30  inches  wide 
and  about  200  feet  long  and  passes  through  a 
trench  and  out  from  under  the  land  end  of 
the  platform  at  an  inclination  of  20  degrees  up- 
wards and  is  carried  over  a  roadway  on  the 
surface  of  the  ground  by  a  50-foot  span  bridge 
having  two  wooden  Fink  trusses  5  feet  apart. 
The  upper  end  of  the  belt  is  supported  on  a 
tower  about  30  feet  high  and  15  feet  square  in 
which  the  2-yard  Carlin  concrete  mixer  is  set. 
The  belt  discharges  its  contents  directly 
through  a  funnel  Into   the  mixing  box.     The 
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funnel  Is  nrnng  out  of  the  way,  the  box  closed 
and  revolved  until  the  concrete  is  mixed,  when 
it  is  dumped  into  a  scale  box  on  a  car  on  the 
surface  tracks  and  is  hauled  by  mules  to  either 
pier  1  or  2.  With  one  man  to  attend  the  mixer 
and  one  man  to  put  sand,  stone  and  cement  on 
the  belt  conveyor,  this  plant  will  mix  75  yards 
of  concrete  In  8  hours;  with  a  third  man  to 
attend  to  the  cement  while  the  second  attends 
to  the  sand  and  stone  the  capacity  is  doubled. 
The  concrete  mixer  is  driven  by  an  8xl2-inch 
engine,  and  the  engine,  conveyors  and  rock 
crusher  and  six  mason's  and  stone  cutter's 
boom  derricks  are  operated  by  steam  from  a 
120  horse-power  boiler. 
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as  to  close  the  opening  of  the  funnel  and  at 
the  same  time  serve  as  an  apron  to  a  by-pass 
chute.  Then  the  broken  stone  or  sand  car- 
ried by  the  belt  falls  on  it  and  is  discharged 
past  the  mixer  to  a  car  on  the  surface  tracks 
and  can  be  run  back  over  the  upper  platform 
and  dumped  Into  any  of  the  bins  which  ordi- 
narily receive  the  sand  and  gravel  delivered 
by  the  boats. 

Pier  2  has  been  built  by  a  stiff-leg  derrick 
with  a  40-foot  mast  and  80-foot  boom  set  on  a 
tower  36  feet  square  and  about  100  feet  high. 
The  tower  has  a  vertical  post  at  each  corner 
and  one  in  the  middle  of  the  long  side,  on  the 
center  line  of  the  bridge,  to  receive  the  derrick 
mast,  each  of  which  is  set  on  concrete  piers 
8%    feet    high    and    8    feet    square    at    the 
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soirs  were  set  on  five  falsework  trusses  made 
of  10xl2-lnch  timbers  and  covered  with  3-lnch 
lagging.  They  were  supported  on  corbels  left 
temporarily  projecting  from  the  faces  of  the 
stones  in  the  skewback  course.  After  the  arch 
was  sprung  and  the  centers  removed  these  cor- 
bels were  cut  oft  and  the  faces  dressed  smooth 
to    correspond   with   the    rest   of   the    masonry 
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A  »ery  ingenious  arrangement  has  been  de- 
vised by  which,  when  the  belt  conveyor  is  not 
in  OM  for  supplying  the  concrete  mixer  it  can 
be  utilized  for  distributing  sand  and  broken 
stone  from  the  screens  to  remote  bins  beyond 
the  reach  of  the  chutes.  When  concrete  is  being 
mixed  the  materials  are  thrown  off  from  the 
upper  end  of  the  belt  and  striking  against  a  de- 
flection board  fall  Into  the  mixer  funnel.  The 
deflector  can  be  revolved  Into  such  a  position 


bottom.  Each  post  is  made  of  four  8x8- 
inch  pieces  with  lap  spliced  butt  joints. 
Each  face  of  the  tower  is  -braced  in 
four  vertical  panels  by  8xl2-inch  timber,  and 
at  each  panel  there  Is  horizontal  diagonal 
bracing.  The  top  is  floored  over  and  the  two- 
drum  Ividgerwood  hoisting  engine  Is  located 
there.  Access  Is  had  to  the  top  of  the  tower  by 
a  flight  of  stairs  and  the  derrick  boom  com- 
mands all  parts  of  the  tower.    The  arch  vous- 


there.  The  face  courses  of  the  pier  shafts  were 
made  of  handsome  stones  weighing  up  to  IB 
tons  each  and  from  2%  to  3%  feet  thick,  alter- 
nate headers  and  stretchers.  The  stretchers 
were  6  or  8  feet  long  and  were  lifted  by  dogs 
engaging  holes  in  the  centers  of  the  long  sides. 
In  order  to  avoid  permanent  dog  holes  in  the 
faces  of  the  stretchers  a  projecting  lump  or 
boss  was  left  temporarily  in  the  face  of  each 
and  the  dog  hole  was  sunk  In  it.     After  the 
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stone  was  set  this  boss  was  cut  off  and  a  per- 
fect face  was  secured  for  the  stone.  After  the 
completion  of  pier  2  the  engine  and  derrick 
will  be  removed  from  the  top  of  the  tower  and 
the  latter  will  be  moved  across  the  island  and 
used  for  the  completion  of  pier  3,  which  has 
now  been  built  up  to  a  height  of  about  40  feet 
above  the  water. 

At  the  east  end  of  the  bridge,  the  contractors 
have  built  a  temporary  pile  dock  with  its  face 
about  100  feet  beyond  the  face  of  pier  4,  and 
from  it  there  extends  on  the  center  line  of  the 
bridge,  a  pile  and  trestle  platform  about  20  feet 
wide  and  600  feet  long  which  slopes  up  on  a 
4.6  per  cent,  grade  to  a  height  of  about  30  feet 
above  the  ground  over  the  east  anchor  pier. 
This  platform  is  carried  over  Vernon  Avenue, 
adjacent  to  the  anchor  pier,  by  a  three-truss 
wooden  bridge  and  it  has  two  standard  gauge 
tracks  from  end  to  end.  Scale  boxes  on  flat 
cars  are  pulled  up  the  tracks  by  a  cable  and 
hoisting  engine  at  the  head  of  the  incline  and 
return  by  gravity.  Underneath  the  platform, 
near  the  upper  end  are  six  flat-bottomed  stor- 
age bins  8  feet  wide,  10  feet  deep  and  30  feet 
long.    They  are  filled  with  sand  and  gravel  or 


with  the  necessity  of  a  tower  and  stiff-leg 
derricks  at  this  end  of  the  bridge.  Alternate 
storage  bins  are  filled  with  sand,  the  others 
with  broken  stone  and  the  delivery  cars  dump 
on  either  side  so  that  each  pit  is  supplied  with 
sand  from  one  side  and  with  stone  from  the 
other  side.  The  bins  have  their  floor-beams 
about  6  feet  clear  of  the  ground  and  are  sup- 
ported on  trestles  set  on  the  rock  bottom  of 
an  excavation  made  in  the  side  hill  to  provide 
for  the  delivery  tracks  and  mixing  pits.  The 
inclined  platform  is  carried  on  the  bin  posts 
and  elsewhere  is  supported  on  ordinary  framed 
trestle  bents  with  mud  sills  on  the  surface  of 
the  grounds.  A  force  of  about  250  men  is 
now  at  work  on  the  piers  and  it  is  expected  that 
they  will  be  completed  in  about  one  year.  The 
concrete  buckets  have  a  capacity  of  1.7  yards 
and  can  make  a  round  trip  every  five  minutes. 
Over  175  yards  of  concrete  has  been  mixed  and 
delivered  by  this  plant  and  put  in  pier  4  in 
one  S-hour  shift,  and  It  is  expected  that  when 
concrete  Is  delivered  simultaneously  to  the 
anchorage  pier  and  pier  4  this  output  may  be 
nearly  doubled. 
The  stones  in  the   coping  course  of  pier  2 
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broken  stone  delivered  by  boats  and  dumped 
from  cars  on  the  upper  tracks,  and  have  hori- 
zontal steel  gates  in  the  bottom,  through  which 
their  contents  can  be  drawn  into  side  dump- 
ing measuring  cars  on  six  30-inch  transverse 
tracks  under  the  bins.  These  tracks  extend 
beyond  the  bins  and  between  their  ends,  on 
the  arc  of  the  circle  described  by  the  60-foot 
boom  of  the  concrete  derrick,  are  four  4%x5%- 
foot  pits,  4%  feet  deep.  Charging  boxes  are 
set  in  these  pits  and  bags  of  cement  from  the 
adjacent  store  house  are  brought  to  them  by 
hand  trucks  on  a  run  way  and  enough  put  In 
one  of  them  for  one  batch  of  concrete,  a  car 
of  sand  and  a  car  of  broken  stone  are  then 
brought  from  the  bins  on  the  track  both  sides 
of  the  pit,  and,  their  contents  being  dumped 
into  the  box,  the  latter  is  lifted  by  the  derrick, 
swung  around  and  dumped  into  the  concrete 
mixer. 

Concrete  is  delivered  by  the  mixer  into  scale 
boxes  on  cars  which  are  pulled  up  the  Incline 
empty  and  return  loaded  by  gravity  to  pier  4, 
where  they  are  hoisted  by  a  derrick  for  each 
shaft.  These  derricks  are  ( arried  up  inde- 
pendently as  the  masonry  rises  and   dispense 


have  maximum  dimensions  of  9i4x3%x4i4  feet 
and  weigh  as  much  as  25,000  pounds,  an  amount 
which  was  thought  to  be  too  large  to  lift 
125  feet  at  the  extremity  of  the  80-foot  boom 
of  the  tower  derrick,  although  it  was  propor- 
tioned for  20  ton  loads.  These  stones  were 
therefore  delivered  from  the  yard  on  cars  to 
the  short  boom  of  the  dock  derrick,  transferred 
by  it  to  a  transverse  track  on  the  low  level 
dock  and  taken  to  the  middle  of  the  tower  face. 
There  they  were  lifted  with  a  comparatively 
short  radius  by  the  long  boom  of  the  tower 
derrick  which  was  then  in  the  most  favorable 
position,  bisecting  the  angle  of  the  stiff  legs 
and  pulling  against  both  legs  and  the  four  guys, 
two  in  the  lines  of  the  legs  and  two  at  a  wider 
angle.  After  the  stone  was  lifted  to  the  top 
of  the  tower  by  chains  attached  to  dogs,  it  was 
set  down  on  the  masonry,  picked  up  by  Lewis 
bolts  and  swung  carefully  to  place  at  an  ele- 
vation only  just  clearing  the  top  of  the  pier,  so 
that  in  case  of  any  breakage  it  would  not  drop 
far. 

The  granite  Is  of  a  very  uniform,  warm  gray 
color,  is  coarse  grained  and  has  a  high  crush- 
ing strength.     It  is  quarried  in  regular  rect- 


angular blocks  with  sharp  true  edges  and 
straight  sides  and  of  any  required  dimensions. 
The  quarry  reaches  from  the  water's  edge  to 
the  top  of  a  knoll  about  125  feet  high.  The 
strata  worked  are  very  regular,  from  1  to  12 
feet  In  thickness  and  are  intersected  by  two 
open  fissures,  normal  to  the  surface  and  about 
500  feet  apart,  which  define  the  limits  of  the 
quarry.  The  dip  is  about  20  degrees  and  the 
surfaces  In  contact  are  entirely  separate  and 
very  smooth  planes.  The  strata  are  uniform 
and  continuous  and  fifteen  or  twenty  of  them 
are  being  worked  upwards  from  the  lower  edges, 
giving  faces  of  from  1  to  12  feet  high.  Where 
the  superimposed  rock  Is  stripped  off  from  a 
wide  surface  of  a  stratum  it  will  split  across  in 
long  straight  lines,  but  where  it  Is  heavily 
loaded  with  upper  strata  extending  nearly  to 
the  working  face  it  splits  in  curved  lines  con- 
vex toward  the  pressure. 

A  diagram  of  the  method  of  working  Is 
shown  on  the  sketch  of  the  quarry  plan,  not 
made  to  scale  or  true  dimensions,  but  merely 
indicating  the  operation.  1-2-3-4  and  5  are 
successive  strata  of  Increasing  height  and  from 
5  to  12  feet  thick.  Suppose  that  stratum  4  is 
9  feet  thick  and  It  is  desired  to  quarry  from  It 
stones  12  feet  long.  On  the  required  line  B-H 
a  pair  of  holes  about  12  inches  apart  and  9 
feet  deep  are  made  at  D  with  a  compressed 
air  drill  and  black  powder  is  fired  in  them, 
they  are  swabbed  out,  recharged  and  refired, 
and  so  on  several  times  until  a  crack  has  been 
opened  from  J  to  L.  Another  similar  pair  of 
holes  is  made  in  the  line  of  the  crack  about 
40  feet  away  at  E  and  they  are  similarly  fired. 
Holes  are  drilled  at  G-H  and  so  on,  and  the 
crack  is  produced  as  far  as  desired,  extending 
everywhere  through  to  the  stratum  below. 
Holes  9  feet  deep  are  drilled  12  inches  apart 
in  two  rows  12  inches  apart  from  A  to  B,  ad- 
jacent to  the  open  seam  which  bounds  one  side 
of  the  quarry.  The  pair  of  holes  nearest  A  are 
heavily  loaded  with  dynamite  and  fired,  then 
the  next  t)air  are  fired,  and  so  on.  Each  blast 
pulverizes  the  granite  between  and  close  to 
the  holes  and  throws  the  fragments  so  far  that 
these  blasts  are  fired  at  night  when  only  the 
two  men  in  charge  remain  on  the  island.  When 
the  whole  set  of  holes  has  been  fired  a  chan- 
nel has  been  formed  about  24  inches  wide 
which  extends  through  the  stratum  from  A 
to  B  and  gives  a  free  face.  The  slab  A-B- 
H-M,  12  feet  wide,  9  feet  thick,  and  perhaps 
300  feet  long,  is  thus  detached  from  the 
stratum,  but  Is  not  moved  more  than  the  frac- 
tion of  an  inch  from  its  original  position. 
Blocks  of  any  required  width  are  laid  off  by 
lines  K-K-K,  etc.,  of  small  holes,  which  are 
drilled  by  hand,  and  the  stone  is  split  along 
them  by  the  regular  plug  and  feather 
method. 

The  method  of  removing  these  blacks  Is  in- 
genious. Dog  holes  are  made  in  them  and  the 
main  line  from  a  derrick  Is  attached  and  a 
strain  is  put  on  by  the  engine,  but  does  not 
move  it.  The  crack  B-H  is  perhaps  %  to  1/16 
inch  wide,  and  in  It,  opposite  the  center  of  the 
blocks,  are  poured  two  cups  of  thick  black  oil 
at  points  about  a  foot  apart.  Between  these 
points  Is  poured  a  handful  of  black  powder, 
which  is  covered  with  dirt,  and  has  a  fuse  at- 
tached. The  powder  does  not  spread  beyond  the 
oil  line,  and  so  Is  confined  In  a  thin  sheet,  fill- 
ing the  crack  from  top  to  bottom.  When  the 
fuse  is  lighted  there  is  a  light  explosion  which 
does  not  break  the  stone,  but  suffices  to  kick 
it  out  of  Its  place  and  thus  started  It  is  easily 
pulled  by  the  derrick  line,  over  the  smooth 
steep  slope  of  the  underlying  stratum  to  a 
point  within  reach  of  the  derrick  boom.  There 
it  Is  split  and  cut  in  any  required  sizes  by  plug 
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and  feaUier.  and  the  pieces  are  loaded  by  the 
derrick  on  cars  lowered  down  inclined  track  by 
cables  to  the  two  docks  where  other  derricks 
load  them  on  schooners  for  shipment. 

All  the  derricks  are  swung  by  bull  wheels 
and  are  operated  by  hoisting  engines  driven  by 
compressed  air,  which  is  furnished  by  a  McKier- 
n&n  compressor.  Steam  is  supplied  by  a  200 
horse-power  boiler,  and  air  is  piped  all  over  the 
quarry.  There  are  ten  guyed  derricks,  most  of 
them  with  10-ton  50-feet  booms,  and  they  and 
the  Inclined  cable  roads  are  operated  by  fifteen 
Udgerwood  and  Mundy  hoisting  engines.  With 
a  force  of  about  140  men  the  output  of  the 
quarry  is  about  1,500  yards  of  stone  a  month, 
all  of  it  practically  without  waste.  The  larger 
alMs  are  all  required  for  the  contractors  work 
in  New  York,  but  that  which  is  cut  from  strata 
less  than  2%  feet  thick  is  sold  by  the  ton  for 
miscellaneous  building  purposes.  This  quarry 
can  furnish  stone  up  to  12  feet  in  thickness, 
and  of  any  desired  length  and  thickness,  the 
dimensions  being  limited  only  by  the  possibil- 
ities of  handling.  On  one  occasion  a  single 
stone  weighing  2,500  tons  was  split  off  from 
the  face  of  the  stratum,  kicked  free  by  one 
pound  of  powder  and  dragged  120  feet  to  the 
derrick  boom,  as  described,  and  when  cut  up 
made  sufficient  large  blocks  to  load  four  schoon- 
ers and  did  not  leave  a  single  yard  of  waste. 

The  quarry  derricks  are  rigged  in  a  special 
manner,  as  indicated  in  the  diagram.  The 
hoisting  line  is  a  single  IMrinch  wire  rope 
reeved  through  a  single  sheave  at  the  point  of 
the  boom.  Thence  it  is  led  around  a  sheave  at 
the  foot  of  the  mast  and  thence  to  the  heavily 
loaded  three-sheave  lower  block  of  a  six-part 
vertical  tackle.  The  upper  block  of  the  tackle 
is  fastened  to  the  top  of  the  mast,  and  its  fall 
line  leads  over  a  single  sheave  on  the  opposite 
side  of  the  mast  and  thence  down  around  a 
bottom  sheave  and  to  the  engine  drum.  This 
arrangement  provides  a  hoist  line  with  a  single 
part,  free  from  blocks,  which,  for  hauling  the 
immense  blocks  of  stone  down  the  slj)pe  to  the 
boom  radius  is  often  extended  by  another  line 
of  the  required  length  to  reach  as  far  away  as 
necessary.  The  end  of  this  line  is  hooked  to 
the  ring  on  a  light  return  line  and  the  latter 
being  led  around  an  anchored  sheave  beyond 
the  block,  is  wound  up  by  the  capstan  head 
of  the  hoisting  engine  and  pulls  the  heavy  hoist 
line  up  the  slope  to  the  required  position,  where 
It  Is  detached  and  secured  to  the  stone  which 
it  pulls  down  with  the  main  tackle. 

The  bridge  is  being  built  by  the  Department 
of  Bridges,  New  York  City,  Mr.  GusUv  Lin- 
denthal,  commissioner,  and  Mr.  Oscar  Erland- 
sen,  assistant  engineer   in  charge. 


Submerged    Steel    Pipes    for    the    Jersey    City 
Water-Works. 


The  "Clean  Street  Ordinance"  of  Chicago, 
passed  February  18,  1901,  provides  for  the  use 
of  metal  receptacles  for  garbage  and  ashes. 
and  the  abolition  of  wooden  boxes.  In  the 
first  efforts  to  enforce  this  ordinance  it  was 
found  necessary  to  caU  upon  the  police  depart- 
ment for  assistance,  and  three  officers  were 
assigned  to  each  ward  superintendent,  a  total 
of  one  hundred  and  six  officers  being  used  for 
this  work.  Mr.  M.  J.  Doberty,  superintendent 
of  streets,  states  in  his  last  annual  report  that 
with  the  assistance  of  these  officers  there  were 
distribnted  from  May  to  September,  1901,  in- 
closive,  314,430  copies  of  the  ordinance,  99,939 
notices  to  provide  metal  receptacles,  82,489 
notices  to  remove  wooden  garbage  boxes,  and 
15,854  notices  to  remove  manure  boxes;  795 
arrests  were  made  for  non-compliance  with  the 
ordinance.  Within  two  months  after  enforce- 
ment of  the  ordinance,  wooden  garbage  boxes, 
with  but  few  exceptions,  were  removed,  and 
218  cement,  stone,  or  brick  manure  vaults  built 


A  new  water  supply  of  50,000,000  gallons  per 
day  will  be  provided  for  Jersey  City,  N.  J.,  by 
the  works  now  under  construction  at  a  contract 
price  of  nearly  $7,000,000,  as  described  in 
The  Engineering  Record  of  July  21,  1900.  A  ma- 
sonry dam  at  Boonton,  N.  J.,  which  will  be  over 
110  feet  in  extreme  height  and  3,400  feet  long 
on  the  crest,  will  Impound  12,660,000,000  gallons 
of  water.  From  this  reservoir  water  will  be  de- 
livered through  a  steel  and  masonry  conduit 
nearly  23  miles  long.  The  masonry  portion  of 
•the  conduit  is  to  be  built  at  hydraulic  grade 
and  have  a  capacity  of  70,000,000  gallons  a  day. 
There  is  in  all  about  94,000  feet  of  6-foot  riveted 
steel  pipe  under  pressure  up  to  100  pounds  per 
square  inch. 

Each  length  of  pipe  is  made  of  a  single  sheet 
of  steel  with  a  lapped  longitudinal  joint  having 
a  double  row  of  1%-inch  rivets,  and  the  lengths 
are  put  together  with  telescopic  taper  joints. 
The  circular  seams  have  single  rows  of  rivets, 
and  all  seams  are  caulked  inside  and  outside 
with  pneumatic  tools.  The  submerged  pipe  at 
the  river  crossings  is  made  with  25-foot  sec- 
tions, field-riveted  together,  each  composed  of 
five  5-foot  lengths  shop-riveted  together.     Else- 


the  pipe  is  somewhat  unusual  and  has  been  exe- 
cuted rapidly  and  successfully.  The  nine  w^s 
riveted  together  complete  on  shore,  enclosed  in 
a  continuous  protecting  tube  of  concrete,  drawn 
across  the  river  under  water  and  suspended  just 
clear  of  the  bottom  by  the  aid  of  floats  and 
trestles. 

The  first  section,  25  feet  long,  had  the  for- 
ward end  closed  with  a  water-tight  steel  bulk- 
head, pointed  in  front,  and  was  suspended  at  an 
angle  of  about  20  degrees  from  the  horizontal 
by  tackles  from  a  double  pair  of  sheer  legs.  It 
was  guyed  securely  in  a  convenient  position  and 
rings  of  armored  concrete  5  feet  long  were 
slipped  over  the  upper  end,  their  adjacent  ends 
cemented  together  and  the  space  between  the 
rings  and  the  pipe  poured  full  of  grout.  Lines 
attached  to  the  pipe  were  wound  up  on  the 
drum  of  a  hoisting  engine  and  pulled  the  pipe 
forward  over  the  center  line  of  its  trench. 

The  total  weight  of  the  empty  pipe  and  the 
concrete  covering  being  about  40  pounds  per 
linear  foot  more  than  that  of  the  water  dis- 
placed Imposed  only  a  moderate  stress  on  the 
suspending  tackles  and  allowed  it  to  move  eas- 
ily. The  forward  end  was  carried  in  a  loop 
of  rope  suspended  under  the  bottom  of  a  boat, 
and  the  rear  end  of  the  pipe  was  held  back  by 
tackles  and  supported  by  jacks  on  low  timber 
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where  four  71^-foot  or  five  6-foot  lengths  are 
shop-riveted  together.  The  25-foot  and  30-foot 
sections  are  delivered  along  the  line  by  special 
trucks  which  hold  the  pipe  on  pairs  of  longi- 
tudinal skids  swung  low  between  the  axles. 
These  trucks  are  drawn  by  four  or  more  horses. 
Before  shipment  the  sections  are  dipped 
in  a  bath  of  hot  asphalt  and  are  all  consecutive- 
ly numbered  and  delivered  in  order,  although 
many  sections  are  duplicates.  All  vertical  and 
horizontal  deflections  are  made  with  flat  curves 
by  cutting  the  forward  end  of  a  length  of  pipe 
to  a  bevel  while  the  rear  end  is  cut  square. 
The  estimated  weight  of  the  steel  pipe  is  about 
30,000,000  pounds  and  it  is  being  manufactured 
and  laid  in  several  separate  contracts  awarded 
to  the  same  firm. 

At  the  Hackensack  River  crossing  there  is 
approximately  840  feet  of  pipe  ll/j.6  inch  thick 
which  weighs  about  600  pounds  per  linear  foot 
and  is  submerged  to  a  maximum  depth  of  about 
40  feet.  It  is  a  continuous  rigid  section,  with- 
out flexible  joints,  riveted  together  on  one  shore, 
with  vertical  curves  corresponding  to  the 
plotted  profile,  and  laid  in  an  open  dredged 
trench  70  feet  wide  over  all  with  a  bottom 
width  of  15  feet  and  side  slopes  not  steeper 
than  4:1.    The  method  of  laying  and  protecting 


blocking  on  shore,  just  above  the  water  line. 
Another  25-foot  section  of  steel  pipe  was  then 
connected  to  the  shore  end  of  the  first  length 
and  held  in  position  by  two  boom  derricks  until 
the  joint  was  bolted  up.  The  rivets  were  then 
driven,  the  seams  caulked  and  painted,  five 
concrete  rings  slipped  over  the  pipe  and 
grouted,  and  finally  the  whole  pipe  was  pulled 
forward.  Other  sections  were  added  successive- 
ly in  the  same  way.  The  rivet  holes  required 
very  little  reaming  and  the  92  field  rivets  for 
one  joint  were  driven  in  about  2  hours. 

The  concrete  rings  were  put  on  and  cemented 
and  one  complete  25-foot  section  finished  and 
pulled  forward  ready  for  the  next  in  12  hours 
by  a  total  force  of  about  46  men  including  the 
dredge  crew.  The  concrete  rings  have  an  in- 
ternal diameter  of  about  6.73  feet,  external 
diameter  of  7.70  feet,  length  of  5  feet  and 
weight  about  10,000  pounds  each.  They  were 
made,  at  the  site,  of  2:5:9  Atlas  Portland  ce- 
ment concrete  mixed  very  wet  and  rammed  into 
steel  moulds.  They  are  reinforced  with  welded 
rings  of  %-inch  square  steel,  12  inches  apart, 
and  with  six  lines  of  %  inch  square  twisted 
steel  longitudinal  rods.  The  pipe  is  laid  every- 
where with  the  longitudinal  seams  up  and  al- 
ternately on  each  side  of  the  middle.    The  con- 
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Crete  rings  rest  on  its  upper  side  so  as  to  leave 
a  clearance  of  about  5  inches  on  the  lower  side, 
thus  having  an  eccentricity  of  a  little  more 
than  2  inches.  As  the  rings  were  successively 
slipped  in  place,  each  joint  between  abutting 
ends  was  covered  by  a  thick  rubber  band  6 
inches  wide  having  its  'ends  riveted  to  short 
transverse  steel  angles  making  flanges  by  which 
the  band  was  drawn  very  tight,  with  two  bolts. 
At  the  land  end  of  the  last  ring,  a  temporary 
wooden  collar  was  attached  to  close  the  space 
between  the  steel  pipe  and  the  loose  ring  and 
retain,  until  It  set,  the  1:1  grout  which  was 
then  poured  in  to  make  a  solid  filling  and  ce- 
ment the  ring  to  the  pipe. 

Temporary  piles  in  groups  of  four  about  150 
feet  apart  were  driven  both  sides  of  the  pipe 
and  capped  with  transverse  horizontal  timbers 
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tween  the  end  of  the  pipe  and  the  river.  The 
tackles  were  operated  by  a  hoisting  engine  on 
shore  near  the  concrete  plant,  and  when  the 
pipe  was  nearly  completed  the  engine  was  taken 
across  the  river  to  wind  up  the  line  attached 
to  the  forward  end  of  the  pipe  and  pull  it  up 
out  of  the  water,  this  being  the  only  part  of 
the  operation  which  required  much  force  to 
move  the  pipe. 

The  wire  hauling  rope  was  attached  to  the 
forward  end  of  the  pipe  by  a  2-inch  pin  passing 
through  a  pair  of  jaw  plates,  to  each  of  which 
was  riveted  a  pair  of  5xl-inch  steel  bars.  These 
bars  were  riveted  equldlstantly  to  the  conical 
part  of  the  bulkhead  which,  together  with  a 
domed  head  3  feet  in  diameter  closed  the  end 
of  the  pipe.  By  this  arrangement  the  tension 
was  applied  to  the  elements  of  the  cone  without 
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just  above  the  water  level.  In  some  cases  these 
caps  supported  longitudinal  rollers,  one  on  each 
side  of  the  pipe,  on  which  the  ends  of  the  sus- 
pension ropes  were  wound.  The  rollers  were 
10-foot  lengths  of  6-inch  gas  pipe  with  cross 
holes  through  the  ends  for  capstan  bars  which 
made  it  possible  to  hold,  wind  up  or  slack,  the 
ropes.  In  the  other  cases  the  rollers  were  re- 
placed by  vertical  screw  rods  passing  through 
holes  in  the  caps,  one  on  each  side  of  the  pipe, 
with  nuts  bearing  on  washers  on  the  caps.  The 
ends  of  the  suspension  rope  slings  were  se- 
cured to  eyes  at  the  lower  ends  of  the  rods. 
Between  the  groups  of  piles  four  canal  barges 
were  moored  with  -their  longitudinal  axes  in  the 
vertical  plane  through  the  pipe  and  were  used 
as  floats  to  support  the  pipe  while  it  was 
being  moved  across  the  river.  From  each  side 
of  each  barge  ropes  were  suspended  to  form 
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eccentricity  or  danger  of  distorting  the  bulk- 
head. 

As  the  net  weight  of  the  submerged  pipe  be- 
tween supports  was  only  about  6,000  pounds 
the  stress  produced  by  the  moment  of  flexure 
was  entirely  negligible,  considering  the  section 
of  pipe  as  a  tubular  grinder,  6  feet  in  diameter 
and  150  feet  long.  It  was  considered  of  great 
importance  to  keep  the  pipe  at  all  times  in  ex- 
actly the  required  vertical  position,  and  to  main- 
tain equal  stresses  on  all  the  slings.  The  former 
object  was  attained  by  frequently  raising  and 
lowering  the  pipe  and  locating  its  position  by 
measurements  checked  with  the  distances  on  a 
profile  of  the  bottom  of  the  trench  as  plotted 
from  soundings;  the  latter  was  attained  by  in- 
spection of  the  ropes  and  testing  their  tension 
by  feeling  the  rigidity. 

As  the  pipe  Is  a  rigid  tube  fitted  to  the  pro- 
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slings  passing  under  the  bottom  of  the  boat 
and  carrying  the  pipe.  After  each  successive 
section  had  been  riveted  on  the  shore  end  of 
the  pipe  and  the  concrete  rings  threaded  on 
it,  the  slings  under  the  floats  were  carefully 
adjusted  to  the  same  tension  as  those  sus- 
pended from  the  pile  caps,  and  the  latter  were 
then  slacked  off.  completely  so  as  to  gradually 
throw  the  weight  of  the  pipe  entirely  on  the 
floats  and  release  the  stationary  slings  without 
changing  the  position  of  the  pipe.  Then  the 
shore  tackles  were  slacked  off  and  snubbed  care- 
fully, and,  if  the  pipe  did  not,  as  usual,  move 
forward  under  its  own  weight,  it  was  assisted 
by  putting  a  pair  of  20-ton  differential  screw 
jacks  under  the  shore  end  to  raise  it  free  of 
the  cribbing  on  which  it  was  assembled  and  by 
pulling  on  two  four-part  tackles  attached  to 
the  rear  end  of  the  pipe  and  to  dead  men  be- 


flle  of  the  river  bottom  it  was  not  parallel  to  it 
until  completed,  and  its  successive  positions 
were  determined  by  the  location  of  the  ex- 
tremities, the  shore  end  being  fixed  and  the 
forward  end  movable.  It  resulted  that  the 
whole  pipe  revolved  In  a  vertical  plane  around 
the  shore  end  as  a  center,  and  that  the  weight 
and  inclination  of  the  portion  of  the  rear  end  of 
the  pipe  above  the  surface  of  the  water  was  gen- 
erally suflScient  to  make  it  move  forward  by 
gravity  when  released,  without  pulling  on  the 
tackle  provided  to  haul  it  across  the  river.  The 
proper  manipulation  of  the  pipe  in  its  slings 
was  considered  a  very  delicate  and  Important 
matter  and  was  successfully  accomplished. 

The  principal  advantages  of  this  method  of 
laying  submerged  rigid  heavy  pipe  in  long 
lengths  are  that  all  work  is  done  on  shore  with 
plenty  of  room  and  complete  stability;  that  it 
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can  be  sunk  and  Its  weight  adjusted  without  ad- 
mitting water  ballast  or  complicated  temporary 
loading;  that  it  is  efficiently  and  permanently 
protected  without  back  filling  or  rip-rapping; 
that  it  is  kept  at  all  times  entirely  free  from 
the  bottom  so  as  to  be  easily  handled  and  at 
the  same  time  deep  enough  to  clear  passing 
boats  and  offer  no  obstruction  to  navigation; 
that  it  is  uninfluenced  by  storm,  flood  or  tides 
and  that  except  during  the  brief  intervals  when 
it  is  actually  in  longitudinal  motion  it  is  firmly 
secured  to  solid  pile  bents.  After  the  pipe  was 
pulled  entirely  across  the  river  and  the  forward 
end  appeared  above  the  surface  ready  to  join 
the  shore  section,  it  was  lowered  to  its  final 
position  on  the  bottom  of  the  trench  by  men 
simultaneously  operating  all  the  pipe  windlasses 
and  screw  adjustments.  As  the  concrete  jacket 
is  considered  ample  protection  and  will  hold 
it  down  if  it  is  ever  necessary  to  empty  It  for 
inspection  or  repairs,  there  will  be  no  back 
filling  or  additional  covering  except  that  re- 
sulting from  the  silting  and  washing  of  the 
river  bed. 

On  both  shores  of  the  river  the  ground  is 
low  and  soft  and  special  methods  were  devised 
for  laying,  supporting  and  covering  the  steel 
pipe.  On  the  west  shore  the  embankment 
around  the  pipe  is  back  filled  by  side  dump  cars 
drawn  by  a  locomotive,  bringing  spoil  from  a 
cut  which  the  contractor  is  making  for  the  Dela- 
ware, Lackawanna  &  Western  Railroad.     The 
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track  is  laid  on  top  of  the  pipe  and  none  of  the 
fill  is  made  by  band.  On  both  sides  of  the  river 
the  line  is  carried  for  several  thousand  feet 
over  marshes  where  it  was  necessary  to  first 
build  a  clay  bank  causeway.  Enough  clay  was 
dumped  into  the  causeway  bank  on  the  east 
side  of  the  river  to  fill  it  up  to  the  level  of  the 
center  line  of  the  pipe  and  to  leave  extra  ma- 
terial on  the  sides  so  that  after  the  excavation 
has  been  made  for  the  pipe  and  it  is  laid,  riv- 
eted and  tested,  there  will  be  sufficient  earth 
there  for  all  the  required  covering  of  a  mini- 
mum depth  of  3  feet. 

In  some  places  the  swampy  ground  was  sheet 
piled  and  with  constant  heavy  pumping  a  trench 
was  dug,  in  which  3  feet  of  clay  were  filled  to 
make  a  bed  for  the  pipe.  On  the  east  side  of 
the  river  there  Is  a  power  house  with  a  Rand 
air  compressor  from  which  compressed  air  at 
about  90  pounds  is  piped  along  the  line  to  oper- 
ate pneumatic  caulkers,  reamers  and  hammers. 
Holes  are  left  in  the  top  of  the  pipe  about  50 
feet  apart  to  insert  the  pressure  hose  for  driv- 
ing rivets  inside,  and  are  afterwards  closed  by 
screw  plugs. 

After  being  riveted  and  caulked  In  the  trench 
the  pipe  is  tested  in  sections  of  5,000  to  20,000 
feet  by  hydrostatic  pressure  of  120  pounds  per 
square  inch,  applied  with  a  contractors  steam 
pump.  Generally  the  ends  of  the  section  under 
test  are  closed  by  the  regular  valves  of  the 
pipe  line,  but  when  these  are  not  conveniently 
located  for  this  purpose  the  ends  are  closed 
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by  a  special  removable  bulkhead  patented  oy 
the  contractor.  This  consists,  as  shown  In  the 
sketch,  ol  a  domed  steel  head  with  a  circular 
cast-iron  flange  having  clearance  inside  the 
pipe.  The  outside  of  the  flange  is  flnished 
smooth  and  beveled  to  flt  a  solid  circular  rub- 
ber gasket  which  abuts  against  an  inside  cir- 
cular flange  of  heav7  angle  iron,  bolted  through 
the  rivet  holes  in  the  end  of  the  pipe.  The 
domed  head  is  pin-connected  at  the  center  to 
a  horisontal  screw  rod  with  a  nut  bearing  on 
a  transverse  straining  beam,  by  which  the  bulk- 
head is  palled  tightly  to  place  and  leakage  is 
prevented  while  the  pipe  is  being  filled  with 
water;  afterwards  the  internal  pressure  keeps 
the  joint  tight  and  the  screw  Is  removed. 

At  the  Lyndhurst,  N.  J.,  crossing  of  the  Pas- 
saic River,  there  is  about  450  feet  of  pipe  sub- 
merged to  a  maximum  depth  of  about  15  feet 
which  will  be  laid  like  that  across  the  Hacken- 
sack  river,  but  entirely  different  methods  were 
employed  for  the  two  submerged  pipe  crossings 
near  Boonton.  Temporary  dams  were  built 
across  the  Rockaway  River  above  and  below 
the  pipe  line  and  the  river  was  carried  between 
them  in  a  wooden  flume  12  feet  wide,  4  feet 
deep  and  30  feet  long  about  on  the  center  line 
of  the  old  channel.  The  flume  was  caulked  and 
floated  into  place  in  3  feet  of  water  and  sunk 
on  sills,  after  which  the  water  was  drained  out 
from  between  the  dams,  a  trench  11  feet  deep 
dug  across  the  80-foot  channel  and  under  the 
flume.  Then  the  pipe  was  laid  and  back  filled, 
and  the  dams  and  flume  removed. 


Uaxolixo  Pip*  Section  and  Concbete  Sleeve. 

At  the  Passaic  River  crossing  the  topography 
favored  the  construction  of  a  canal  to  by-pass 
the  flow  of  the  river  around  the  dams,  and 
where  this  canal  intersected  the  pipe  line  the 
water  was  carried  over  the  latter  in  a  short 
length  of  flume  so  as  to  allow  the  pipe  to  be 
laid  continuously,  without  waiting  to  return  the 
river  to  its  original  channel.  Here  the  river 
channel  was  80  feet  wide  and  4  feet  deep.  At 
both  crossings  the  bottom  was  of  hard  sand  or 
gravel.  The  diversion  dams  were  made  with  a 
puddle  bank  laid  against  a  tight  plank  apron  in- 
clined about  30  degrees  to  the  horizontal  and 
supported  on  triangular  timber  frames  alKiut 
10  feet  apart  They  were  built  with  2-inch 
plankB  and  8z8-lnch  Umbers  and  had  horizontal 
wheeling  platforms  on  top  from  which  the  pud- 
dle was  dumped  In  place. 

The  work  is  being  built  for  the  Jersey  City 
Water  Supply  Company,  Mr.  W.  B.  Fuller,  resi- 
dent engineer  in  direct  charge  of  all  construc- 
tion work.  Mr.  J.  H.  Gregory,  division  engineer 
In  charge  of  all  conduit  lines,  Mr.  J.  W.  Smith, 
consnlting  engineer,  and  Mr.  E.  W.  Harrison, 
chief  engineer  of  the  Jersey  City  Water  Supply 
Company.  The  pipe  is  built,  laid  and  tested 
onder  the  supervision  of  the  engineer  corps  and 
•ome  of  Its  special  features  were  devised  by 
MeMrs.  Smith,  Fuller  and  Gregory,  to  whose 
•Sorts  and  ability  as  well  as  to  the  skill  and 
experience  of  the  contractors  credit  is  due  for 
the  Mtlsfactory  execution  of  the  dlfllcult  work 
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involved  in  the  construction  at  Hackensack 
River  crossing  of  one  of  the  largest  and  deepest 
of  submerged  pipes.  The  pipe  is  built  and  laid  by 
the  T.  A.  Gillespie  Company,  which  has  a  plant 
at  Paterson,  N.  J.,  for  making  riveted  pipe,  and 
has  built  several  of  the  largest  steel  pipe  lines 
in  this  country.  Including  nearly  60  miles  for 
the  East  Jersey  Water  Company,  and  lines  for 
Allegheny,  Minneapolis  and  other  cities. 


Concrete-Steel  Piles  and  Their  Driving. 


While  the  new  method  of  reinforcing  concrete 
by  embedded  steel  in  various  shapes  has  rapidly 
gained  favor  among  the  engineers  of  the  world, 
the  main  attention  has  been  given  to  that  ap- 
plication which  promised  to  be  the  most  fruit- 
ful, concrete  beams  reinforced  by  steel.  Now 
that  the  advantages  of  the  concrete-steel  com- 
bination for  sustaining  loads  by  flexure  have 
been  definitely  established,  the  attention  of  en- 
gineers has  turned  to  concrete-steel  in  the  form 
of  long  columns  and  piles.  Concrete  steel  piers 
were  used  on  the  X-bridge  at  Mans,  France,  by 
its  able  chief  engineer,  Harel  de  la  No6,  and 
concrete  columns  reinforced  by  steel  in  the 
form  of  wires  and  rods  have  heretofore  been 
used  for  various  purposes,  but  there  now  ap- 
pears to  be  a  tendency  to  give  more  room  to 
the  application  of  this  form  of  post.  The  ex- 
periments conducted  by  the  Austrian  Society 
of  Civil  Engineers  and  Architects,  described  in 
The  Engineering  Record  of  November  23,  1901, 
proved  the  great  value  of  properly  reinforced 
concrete  in  compression. 

In  a  recent  paper  before  the  Institution  of 
Civil  Engineers  of  England  on  "Construction 
in  Concrete  and  Reinforced  Concrete,"  Mr.  C. 
F.  Marsh  says:  "The  fact  that  piles  made  of 
reinforced  concrete  stand  driving  proves  that 
beams,  etc.,  of  these  materials  may  be  sub- 
jected to  moving  loads  without  damage."  He 
further  describes  the  piles  used  in  the  Henne- 
bique  system.  The  square  piles  of  concrete 
have  a  rod  of  mild  steel  in  each  corner  about 
one  inch  from  the  surface  of  the  concrete;  the 
rods  are  bent  inwards  at  the  bottom  and  em- 
bedded in  the  shoe,  which  Is  of  the  ordinary 
form,  and  are  held  in  position  by  3/16-inch 
wire  distance  pieces,  which  are  bent  to  fit  loose- 
ly around  the  rods.  These  are  dropped  down 
from  the  top  as  required,  and  the  sets  are 
placed  about  six  Inches  apart.  The  piles  are 
moulded  in  an  upright  position,  supported  in 
timber  racks,  and  about  3  Inches  of  concrete 
are  allowed  over  the  tops  of  the  rods,  although 
piles  can  be  driven  with  the  tops  of  the  rods 
flush  with,  or  even  slightly  above,  the  top  of 
the  concrete  without  shattering. 

Piles  can  be  made  of  any  length,  size  or 
shape  required,  and  should  It  be  desired  to  add 
to  the  length,  when  the  pile  is  driven,  or  to 
connect  piles  to  columns.  It  is  only  necessary  to 
break  away  the  concrete  for  the  required  dis- 
tance. Insert  additional  bars,  and  mould  to 
the  required  height.  The  piles  are  driven  with 
an  Iron  cap  In  which  a  bag  of  sawdust  Is 
placed.  Piles  constructed  in  this  way,  14x14 
inches  In  cross-section,  have  been  driven  by  a 
2-ton  monkey  with  a  drop  of  6  feet,  and  have 
stood  perfectly.  The  driving  of  12xl2-inch  piles 
with  a  3,000-pound  monkey  and  a  drop  of  4  feet 
is  quite  usual.  The  piles  can  be  driven  with 
perfect  safety  3  weeks  after  moulding  In  the 
summer,  but  It  Is  better  to  leave  them  for  a 
month  or  6  weeks  In  the  spring  and  autumn, 
and.  If  not  required  after  that  Interval,  they 
can  be  taken  from  the  rack  and  stacked. 

Groups  of  piles  driven  to  carry  columns  have 
the  concrete  at  the  top  of  the  piles  broken 
away  for  the  required  distance  after,  being 
driven  to  the  necessary  depth;  the  rods  of  the 
column   are  then  placed  so  as  to  overlap  the 
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rods  of  the  piles  and  the  concreting  of  the 
column  Is  commenced.  Columns  and  other  ver- 
tical members  are  formed  in  much  the  same 
manner  as  the  piles,  but  are  generally  moulded 
In  place;  the  wire  or  flat  iron  cross-pieces  need 
not  be  so  close  together  as  In  the  piles,  being 
usually  about  15  inch^  apart.  The  rods  of  the 
columns  terminate  at  the  bottom  just  above  a 
steel  plate  which  Is  embedded  in  the  upper 
part  of  the  foundation  block.  These  founda- 
tion blocks  are  also  of  concrete  reinforced  by 
steel. 

In  the  "Zeltschrlft  des  Oesterrelchlschen  In- 
genieure  und  Archltecten  Verelns"  of  November 
7,  Mr.  F.  von  Emperger  describes  a  special  pile 
driver  built  for  concrete  piles  and  the  driving 
of  such  piles  for  the  pier  foundation  of  a  small 
bridge.  The  pier  rests  on  11  piles,  which  form 
one  solid  body  with  the  pier  proper.  This  was 
attained  by  breaking  away  the  concrete  on  the 
top  of  the  piles  and  embedding  the  extended  re- 
inforcing bars  In  the  pier.  The  piles  were 
16x16  inches,  and  were  made  in  one  length  14 
to  16  feet  long  while  lying  horizontally.  The 
ground  was  about  6.5  feet  swamp  on  coarse 
gravel.  The  driving  weight  was  8,800  pounds 
and  through  the  soft  material  It  caused  a  pene- 
tration of  8  to  12  inches  under  a  fall  of  20 
inches.  When  the  gravel  was  reached  the  fall 
was  Increased  to  3.3  to  4.25  feet,  and  at  the 
beginning  the  pile  sank  2  Inches,  but  finally 
was  driven  practically  to  refusal  by  80  to  120 
blows  with  a  penetration  of  5/16  to  0.4  inch. 
Computing  the  bearing  power  of  the  pile  by 
the  well-known  Ritter  formula,  the  resistance 
to  further  penetration  Is: 
h  Q« 
e    Q  +  q 

Q  =  Weight  of  hammer  in  pounds  =  8,800 
q  =  Weight  of  pile  In  pounds  z=  8,800 

h  =z  Height  of  fall  In  Inches  =:      48 

e  =  Last  penetration  in  inches  =:  0.4 
This  gives  for  W,  546,000  pounds.  The  load 
allowed  per  pile  is  controlled  by  the  character 
of  the  material  and  about  22  tons  or  178  pounds 
per  square  inch  has  been  adopted  as  the  upper 
limit.  The  latter  value  offers  considerably  more 
than  the  usually  required  safety  and  with  it 
an  Increased  stability  of  the  structure.  .  To  de- 
termine the  resistance  of  the  concrete  against 
shock  the  work  done  by  the  falling  weight, 
48x8,800  =  422,400  Inch  pounds  Is  computed  and 
distributed  over  the  cross-section  of  the  pile, 
giving  1,650  inch  pounds  per  square  Inch  as 
the  impact  resistance  of  the  concrete. 

Inquiry  made  by  Mr.  von  Emperger  on  the 
behavior  of  the  above  described  concrete-steel 
piles  from  the  ministry  of  Elsass-Lothrlngen 
resulted  in  an  elaborate  reply  which  concludes 
that  only  good  workmanship  will  give  good 
results.  The  shattering  of  the  concrete  by  the 
blow  was  of  no  account.  In  the  case  of  one 
pile  only  the  concrete  broke  away  at  the  top 
of  the  pile  and  even  this  is  believed  to  be  avoid- 
able. Another  bridge  built  on  concrete-steel 
piles  has  been  decided  upon  by  the  same  ad- 
ministration. 
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Siberian  Coal  was  produced  in  1900  to  the 
amount  of  320,000  tons,  according  to  a  British 
contemporary.  There  are  a  number  of  very 
rich  and  extensive  fields  which  are  being  de- 
veloped with  increasing  rapidity.  In  the  Gov- 
ernment of  Tomsk  there  is  a  coalfield  270  miles 
long  and  70  miles  wide  which  contains  seams 
of  great  thickness.  In  central  southern  Siberia 
there  are  five  valuable  deposits  of  coal  and  fur- 
ther eastward,  in  the  Government  of  Irkutsk, 
there  is  a  coalfield  which  produced  80,000  tons 
in  1990.  A  large  supply  of  coal,  accessibly  situ- 
ated. Is  of  the  utmost  Importance  to  the  great 
railway  lines  recently  built  and  now  in  prog- 
ress. 


Dec.  13,  1902. 

Hail  Tracks  for  Highway  Traffic. 


For  some  time  past  attention  lias  been  di- 
rected to  the  development  of  a  suitable  wheel 
track,  especially  for  the  use  of  heavily  loaded 
wagons,  which  could  be  laid  in  streets  and 
roads.  The  desirability  of  such  a  smooth  track 
for  wheels  is  evidenced  by  the  persistency  with 
which  teamsters  make  use  of  street  car  tracks. 
Such  a  track  should  be  of  a  gauge  and  width 
to  accommodate  a  variety  of  vehicles,  and  the 
rails  should  be  of  such  form  as  to  facilitate 
turning  into  or  out  of  the  track  and  should  not 
be  dangerously  slippery  for  horses'  feet. 

In  a  recent  issue  of  the  "Organ  fiir  die  Fort- 
schritte  des  Eisenbahnwesens"  Herr  A.  Nes- 
senius  publishes  an  extensive  study  of  the  ef- 
forts and  experiences  of  German  engineers  in 
the  construction  of  an  economical  and  service- 
able iron  track  for  highway  purposes,  which  is 
abstracted  below.  The  importance  of  this  sub- 
ject is  well  known  and  the  discussion  of  the  de- 
sirability and  construction  of  iron  tracks  on 
highways  has  also  been  taken  up  among  Ameri- 
can engineers. 

The  first  practical  attempt  to  lay  iron  tracks 
on  a  highway  was  made  in  Germany  in  the  year 
1894,  in  the  Province  of  Hannover,  by  the  engi- 
neer Gravenhorst,  where  some  1,600  feet  of  iron 
track  were  laid  as  an  experimental  section. 
This  first  attempt  was  made  with  a  cheap  flat 
rail  weighing  6.7  pounds  per  linear  foot.  The 
rails  were  in  33-foot  lengths  and  their  joints 
were  made  on  cast-iron  seats,  which  also  se- 
cured tjie  position  of  the  track.  There  were  no 
cross-ties  nor  any  cross  connections  between  the 
rails,  which  were  supported  on  a  layer  of  ce- 
ment mortar  laid  on  a  continuous  solid  con- 
crete foundation.  The  rail  was  depressed  about 
0.1  inch  and  longitudinal  depressions  were  in- 
tended to  provide  a  foothold  for  the  horses.  The 
width  of  this  rail  was  about  5  inches. 

While  even  this  cheap  and  simple  track 
proved  to  be  in  favor  with  most  drivers,  es- 
pecially for  the  heavier  traffic,  it  appeared  very 
soon  that  it  was  not  sufficient  to  offer  a  smooth 
rail  for  vehicles,  but  a  more  reliable  guide  must 
be  provided  to  keep  poorly  horsed,  carelessly 
driven  and  badly  maintained  vehicles  on  the 
track.  It  also  proved  to  be  wrong  to  depress  the 
rails  in  the  pavement,  as  was  done  in  the  trial 
section.  The  rough  edges  of  the  projecting 
stones  were  not  sufficient  to  form  a  guide  but 
caused  shocks  to  the  vehicles  and  rapid  abrasion 
of  the  paint  of  the  wheel-rims.  It  became  fur- 
ther apparent  that  it  was  not  sufficient  to  se- 
cure the  flat  rails  at  their  joints  to  the  con- 
crete stringer  which  served  as  their  foundation. 
When  the  sun  heated  the  track,  the  loosely  lying 
rails  became  wavy  and  began  to  rattle,  while 
in  rainy  weather  water  and  mud  collected 
under  them  and  spattered  all  around.  An 
attempt  was  made  to  secure  the  flat  rail 
to  the  concrete  foundation  by  short  pieces 
of    Z-bars,    but    it    proved    to    be    a    failure. 
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A  second  trial  with  the  section,  shown  in  Fig- 
ure 1,  was  successful.  The  flat  rail  is  stiffened 
by  two  continuous  Z-bars  bolted  to  it  from  un- 
derneath, the  space  between  them  is  fllled  with 
concrete  and  to  prevent  the  separation  of  the 
filling  from  the  rail  a  thin  sheet  of  iron  is 
bolted  to  the  under  side. 

In  the  meantime,  in  another  district  a  trial 
section  was  laid  with  an  experimental  rallslmi-. 
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lar  to  the  street  railway  T-rail.  After  several 
experiments  the  siection  shown  in  Figure  2 
proved  to  be  serviceable  and  was  adopted.  Some 
dlflSculties  were  at  first  experienced  in  rolling 
this  section,  but  they  were  soon  overcome.  The 
rail  Is  now  rolled  the  same  as  an  I-beam  section 
and  the  guide  is  bent  up  in  passing  the  flnish- 
ing  rolls.  These  rails  are  manufactured  in 
lengths  of  from  30  to  40  feet  and  weigh  about 
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50  pounds  per  yard.  No  difficulty  is  experi- 
enced in  bending  them  to  the  required  curva- 
tures. The  joints  are  made,  as  shown  in  Figure 
2,  the  same  as  in  railroad  track.  The  rails  are 
connected  crosswise  by  light  bars  1%  inches  by 
about  %  inch,  and  the  weight  of  the  completed 
track  is  36  pounds  per  running  foot.  The  rails 
must  be  laid  with  both  guiding  ribs  on  the  in- 
side, so  that  they  will  be  between  the  wheels 
of  the  vehicles  and  thus  provide  secure  guid- 
ance. 

This  arrangement  makes  the  leaving  of  the 
track  easier  than  when  the  guides  are  laid  out- 
side, since  if  a  wagon  has  to  leave  the  track 
and  the  horses  draw  in  an  oblique  direction  the 
externally  running  wheel  is  lifted  up  as  with  a 
lever.  The  drainage  of  the  rainwater  also  of- 
fers no  difficulty  with  this  arrangement,  while 
it  would  stay  between  the  rails  if  the  project- 
ing guides  were  placed  outside.  In  the  Garde- 
legen  district  the  gauge  of  track  has  been  made 
4.4  feet  to  centers  of  rails  or  4.1  feet  between 
guides.  This  makes  the  least  width  between 
wheels  of  vehicles  using  the  track  4.1  feet. 

With  the  adoption  of  the  section  shown  in 
Figure  2  with  its  width  or  rolling  surface  of  i% 
inches  in  height  of  guide  0.6  inch,  the  correct 
form  of  the  head  of  the  rail  seemed  to  have 
been  found.  The  new  track  proved  to  be  so  suc- 
cessful that  it  was  immediately  laid  on  several 
long  stretches  of  road.  The  guiding  offered  by 
the  track  is  so  secure  that  no  special  attention 
of  the  driver  is  required.  Thus,  for  instance, 
a  hunting  party  of  the  Imperial  court,  with 
about  twenty  wagons,  drove  a  long  distance  over 
the  track  at  night  at  the  fastest  trot,  without 
any  difficulty  whatever.  Three  wagons  coupled 
together  always  remain  on  the  track  notwith- 
stahding  sharp  curves.  It  should  be  pointed 
out,  what  can  be  seen  everywhere,  that  the 
horses  begin  to  run  faster  as  soon  as  the  wagon 
gets  on  the  track,  due  to  the  considerably  re- 
duced traction  resistance.  Vehicles  passing 
across  the  track  are  not  much  annoyed  by  the 
projecting  guides. 

The  favorable  results  which  were  obtained 
with  the  above  described  tracks  induced  the 
Province  of  Hannover  to  utilize  them,  but  the 
box  section  first  used  was  continued.  This  was 
done  because  the  stresses  in  the  different  parts 
of  the  section  are  better  distributed  in  the  box 
section  than  in  the  T-section  and  thinner  metal 
may  therefore  be  used.  When  a  crossing  vehicle 
hits  the  guiding  rib  bending  moments  of  con- 
siderable amount  are  caused  in  the  T-rail  sec- 
tion; this  cannot  occur  in  the  box  section  where 
the  bending  moments  must  be  very  small  on  ac- 
count of  the  direct  support  of  the  guiding  rib. 
The  greatest  bending  moment  takes  place  in 
the  box  section  in  the  upper  level  portion  when 
a  heavily-loaded  narrow  wheel  runs  in  the  mid- 
dle; but  even  if  the  solid  filling  is  neglected, 
the  computed  stresses  are  comparatively  small. 
Stil'  less  are  the  stresses  due  to  heavy  vehicles 
with   wide  rims.     It  was   further   taken   Into 
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consideration  that  the  wide  bearing  area  of  the 
box  rail  will  be  less  pressed  into  the  soil  than 
the  comparatively  narrow  foot  of  the  T-rall. 

As  a  result  of  the  above  considerations 
Gravenhorst  developed  a  rail  section  shown  lu 
Figure  3.  It  weighs  34  pounds  per  yard  with- 
out appurtenances.  Cross-connections  are  not 
provided.  The  hollow  space  is  carefully  filled 
with  bricks  or  with  concrete  so  that  the  rail 
bears  with  its  full  width  on  the  foundation  and 
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the  bearing  area  is  thus  made  as  large  as  pos- 
sible. The  sheet-iron  bottom  shown  In  Figure 
1  is  omitted,  because  the  filling,  consisting 
either  of  bricks  grouted  with  a  thin  cement 
mortar  and  leveled  up  with  a  stiffer  mortar,  or 
of  concrete,  adheres  firmly  to  the  iron  so  that 
the  rail  can  be  overturned  after  36  to  48  hours 
without  loosening  the  filling. 

The  apprehension  that  the  filling  would  grad- 
ually loosen  under  the  effect  of  the  vibrations 
and  the  unavoidable  changes  of  temperature  of 
the  rails  has  not  been  realized  so  far;  but  even 
if  a  loosening  should  take  place  little  harm 
would  result,  as  the  rails  are  secured. to  the 
foundation  and  the  filling  cannot  drop  out  The 
total  width  of  this  rail  is  8%  inches  and  the 
rolling  area  is  4.8  inches;  the  guiding  rib  is  0.6 
of  an  inch  high  and  for  ease  in  rolling  and  re- 
duction of  friction  on  the  wheels  the  ribs  have  a 
10  per  cent,  bevel.  Trouble  was  at  first  exper- 
ienced with  the  joining  of  this  box  rail,  but 
finally  the  splice  shown  in  Figure  3  was  adopted. 
The  box-rails  are  supported  for  their  whole 
length  by  the  foundation  and  secured  by  the 
pavement  against  displacement  sidewise.  No 
such  displacement  can  be  observed  even  at  the 
ends  of  the  track.  The  splices  are,  therefore, 
not  stressed  so  severely  as  in  railroad  tracks. 
They  have  little  to  hold  and  thin  iron  wedges 
are  sufficient  to  keep  the  rails  in  place.  At  the 
same  time  the  rail  can  be  straightened  and  the 
ends  properly  aligned. 

The  connection  between  the  street  pavement 
and  the  railroad  track  of  street  railways  is  gen- 
erally one  of  the  principal  difficulties  encoun- 
tered in  paving  streets.  The  wagons  using  the 
track  strike  every  time  they  get  off  the  track 
against  the  adjacent  pavement  and  once  a  slight 
depression  is  formed  the  wheels  are  easily 
guided  along  the  rail  and  always  hit  the  same 
spots  of  the  pavement.  The  latter  is  thus  com- 
paratively easily  depressed  and  is  soon  de- 
stroyed. The  same  difficulty  is  experienced  with 
the  above  described  tracks,  but  not  in  so  high 
a  degree,  since  the  vehicles  are  securely  guided 
by  the  track  and  commonly  leave  it  only  when 
passing  each  other  or  turning  into  another  road. 
It  should  also  be  considered  that  the  traffic 
on  highways  is  much  smaller  than  on  city 
streets  having  railroad  tracks.  For  cobble  stone 
pavement,  all  that  is  necessary  is  to  select  the 
deeper  stones  and  put  them  near  the  projecting 
rib  and  the  shallower  stones  near  the  external 
edge  of  the  rail.  If  the  rails  are  deeper  than  the 
stones,  they  can  be  let  into  the  foundation  for 
the  required  amount  or  shallower  rails  used. 
With  the  box-rail  the  cobble  stones  lean  against 
the  walls  and  rest  on  the  lower  flanges.  The 
level  of  the  track  is  secured  by  the  solid  foun- 
dation which  is  required  for  this  kind  of  pave- 
ment; the  only  precaution  to  be  taken  is  that 
the  sand  cushion  should  be  made  sufficiently 
thin. 

Should  It  be  desired  to  lay  the  track  on  ma- 
cadam roads  having  a  foundation,  the  same 
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would  alBo  proTe  sufficient  for  the  rails;  but  tlie 
Joint  between  the  broken  stone  surface  and  the 
rails  Is  so  difficult  to  make,  so  unenduring  and 
so  troublesome  in  maintenance  that  the  laying 
of  tracks  on  such  roads  cannot  be  recommended. 
Even  if  the  stones  immediately  adjacent  to  the 
rails  could  resist  the  wheel  pressure  of  the 
vehicles  hitting  them  accidentally,  it  could  not 
resist  the  constantly  recurring  attacks  of  the 
liorBes.  Recently  the  experiment  of  paving  for 
a  short  distance  the  space  between  and  ad- 
jacent to  the  rails  with  broken  stones  has 
been  repeated ;  but  has  failed,  as  have  all  simi- 
lar experiments. 

For  flrst-clasa  pavements  of  large  blocks  or 
bricks,  the  foundation  must  be  designed  in  each 
case.  A  good  method  Is  to  fill  the  space  in  the 
rail  section  with  tamped  gravel.  If  conditions 
are  favorable,  the  track  will  prove  satisfactory 
even  if  laid  on  sand,  but  in  most  cases  tracks 
laid  on  sand  without  foundation  were  soon  dis- 
torted. Where  gravel  is  not  abundant  and 
where  good  coarse  sand  which  could  be  mixed 
with  some  cement  is  also  scarce  the  rails  may 
be  laid  on  a  layer  of  bricks. 

To  obtain  a  satisfactory  Joint  between  the 
raU  and  the  pavement  a  new  rail  section  has 
been  Invented  which  Is  shown  In  Figure  4.  It 
weis^s  12  pounds  per  linear  foot.  The  rails  are 
poshed  In  from  both  sides  in  the  splice  shown 
in  the  section,  and  are  secured  with  thin  metal 
wedges.  Holes  are  bored  in  the  rails,  in  which 
end  pieces  of  the  splices  are  bent  over  for  fur- 
ther security.    The  lower  ends  of  the  sides  of 


the  rails  are  somewhat  bent  in  while  passing 
the  finishing  roll  to  prevent  the  concrete  filling 
from  falling  out  should  It  get  loose.  For  better 
drainage  the  surface  of  the  rail  has  a  slight 
inclination  outwards.  This  is  hardly  necessary 
since  the  rails  show  a  tendency  to  bend  slightly 
outwards;  for  when  a  vehicle,  with  wheels  fur- 
ther apart  than  required  by  the  gauge  of  the 
track,  passes  over  the  rails,  one  pair  of  wheels 
will,  as  a  rule,  be  near  one  guiding  rib  and  the 
other  pair  will  bear  fully  on  the  outer  edge  of 
the  other  rail;  furthermore,  the  inner  edges  of 
the  rails  will  usually  bear  the  wheel  load  only 
when  the  vehicle  goes  on  or  off  the  track;  and 
the  T-rail  would  tend  to  overturn  because  of 
Its  narrow  foot  If  the  cross-ties  did  not  prevent, 
but  even  with  cross-ties  a  slight,  though  harm- 
less, rotation  of  the  rails  takes  place.  Observa- 
tions made  recently  by  Gravenhorst  at  twenty 
points  have  shown  an  angle  of  inclination  of  4 
degrees  45  minutes  In  the  average;  but  it  should 
be  remarked  that  no  observations  were  made 
immediately  after  the  track  was  laid  and  that 
It  Is  therefore  Impossible  to  tell  how  much  of 
the  Inclination  was  there  Initially  and  how 
much  of  It  is  due  to  later  rotation.  On  good 
fonndations  the  rotation  of  the  box  sections 
has  been  the  smaller,  notwithstanding  the  fact 
that  there  are  no  cross  connections  at  all.  Soon 
after  the  track  Is  laid  a  slight  side  Inclination 
can  be  noticed,  but  it  does  not  seem  to  Increase 
after  the  foundation  has  had  time  to  settle. 

There  has  been  little  experience  to  determine 
the  allowable  grades  on  the  above  described 
tracka  In  1900  a  mile  and  a  quarter  was  built 
with  long  grades  varying  from  2.5  per  cent  to 
2.8  per  cent,  with  many  curves,  which  proved 
to  be  fully  satisfactory.  Older  roads  having 
similar  grades  have  also  shown  no  disadvan- 


tages. Curves  offer  no  difficulties  and  the  rails 
are  easily  bent  in  the  shop. 

The  question  of  the  proper  width  of  rail 
which  was  assumed  4%  Inches  Is  a  very  Im- 
portant one.  Supposing  that  the  gauge  adopted 
will  suit  most  vehicles  and  that  there  will  be 
a  tendency  to  set  the  wheels  to  the  adopted 
gauge,  there  will  always  remain  a  sufficiently 
great  number  of  vehicles  which  will  exceed 
somewhat  the  gauge  so  that  their  wheels  on 
one  side  will  run  outside  the  rail,  on  the  pave- 
ment Experience  affirms  it  by  pointing  to  the 
ruts  which  are  formed  in  the  pavement  along- 
side the  rails,  the  width  of  these  ruts  varying 
from  3  to  4  inches,  and  evidently  demands  an 
increased  width  of  running  surface.  Such  a 
widened  rail  of  a  section  similar  to  the  one 
shown  in  Figure  S  but  heavier  has  been  laid 
on  the  busy  highway  between  Mainz  and  Wies- 
baden. Its  rolling  width  is  about  6  inches  and 
it  weighs  54  pounds  per  yard,  but  even  this 
rail  has  not  proved  to  be  sufficiently  wide.  For 
a  recently  planned  road,  a  new  box  section 
nas  been  rolled  which  has  a  rolling  width  of 
7  inches  and  a  depth  of  3%  inches. 

The  requirements  for  the  guiding  rib  are  to 
prevent  involuntary  derailment  and  to  offer  the 
least  resistance  to  a  wagon  leaving  the  track, 
which  are  at  once  seen  to  conflict.  The  impor- 
tance of  this  difficulty  becomes  more  evident 
if  it  Is  remembered  that,  for  reasons  of  econ- 
omy, by  far  the  greater  number  of  highways 
have  only  a  single  track.  Every  meeting  of 
two  vehicles  necessitates  leaving  the  track.  It 
was  stated  above  that  a  %-lnch  projecting  rib 
kept  the  vehicles  on  the  track,  but  It  makes 
too  difficult  the  leaving  the  track,  and  breaks 
of  wheels  have  repeatedly  happened.  Whether 
the  breaks  were  due  to  the  bad  condition  of 
the  wheels,  careless  driving,  narrowness  of  road 
and  sharp  curvature,  or  to  the  rib,  is  not  easily 
determined,  but  it  cannot  be  disputed  that  the 
rims  of  the  wheels  are  pressed  with  great  force 
against  the  guide  while  turning  off  the  track 
and  that  stresses  are  caused  which  the  wheels 
were  not  designed  to  resist.  A  tendency  to  re- 
duce the  height  of  the  projecting  rib  has  there- 
fore manifested  Itself.  Experiments  on  some 
120  feet  of  trial  rails  having  ribs  i^  to  % 
inch  high  have  been  made  and  no  objections 
have  developed.  An  attempt  to  cut  down  the 
rib  for  a  certain  length  in  each  rail  to  14  Inch 
has  failed,  as  the  drivers  pay  no  attention  to 
these  depressed  sections. 

Measurements  taken  recently  by  Gravenhorst, 
and  experience  on  the  tracks,  laid  both  with  box 
section  and  T  sections,  seem  to  Indicate  that 
the  best  Inclination  to  be  given  to  the  Inside 
face  of  the  guide  rib  is  about  25  per  cent.,  which 
is  the  Inclination  to  which  the  ribs  show  a 
tendency  to  wear.  The  wear  will  then  not  be 
on  the  upper  edge  only  but  quite  uniformly  over 
the  whole  face  and  will  be  reduced  In  amount. 

To  the  end  of  1901  there  were  laid  In  Ger- 
many some  42%  miles  of  T-rall  track  and  about 
10  miles  of  box-rail  track.  From  observations  It 
has  been  found  that  a  horse  will  move  with  the 
same  effort  a  load  three  to  five  times  as  great 
on  an  Iron  track  as  on  a  stone  pavement  The 
great  favor  which  the  iron  tracks,  where  laid 
for  long  distances,  enjoy  among  drivers  Is 
therefore  understood.  As  to  the  effect  of  the 
use  of  Iron  tracks  on  the  cost  of  maintenance 
of  the  highways,  no  data  are  available  at  pres- 
ent, since  such  Information  can  only  be  ob- 
tained by  many  years  of  experience;  but  It  Is 
quite  certain  that  the  pavement  near  the  track 
is  used  remarkably  little,  serving  only  for  oc- 
casional turnouts.  This  will  reduce  the  cost  of 
repairs  and  maintenance  In  a  considerable  de- 
gree. Against  this  reduction  the  cost  of  re- 
pairs and  the  first  cost  and  Interest  of  the  track 
must  be  charged. 


A  Steel  Roadway  in  New  York. 


An  experimental  steel  highway  has  recently 
been  laid  on  Murray  Street,  between  Broadway 
and  Church  Street,  New  York.  The  Automobile 
Club  of  America  has  been  instrumental  in  se- 
curing this  trial,  and  President  Charles  M. 
Schwab,  of  the  United  States  Steel  Corpora- 
tion, furnished  the  steel  at  his  own  expense. 
Gen.  Roy  Stone,  formerly  head  of  the  Bureau 
of  Road  Inquiry,  Department  of  Agriculture, 
has  charge  of  the  experiment. 

At  present  there  is  only  a  single  roadway  up 
the  center  of  the  street,  on  which  loaded  teams 
coming  from  the  North  River  piers  are  given 
the  right  of  way.  The  accompanying  sketch 
shows  a  section  through  one  of  the  rails,  the 
depth  of  foundation  shown,  however,  being 
somewhat  greater  than  that  finally  adopted.  The 
rail  section  is  very  similar  to  that  of  a  12- 
inch  channel,  the  main  difference  being  that 
there  are  slight  ridges  along  the  outside  edges 
of  the  wearing  surface,  which  tend  to  keep  the 
wagon  wheels  in  the  track.  The  rails  came  in 
40-foot  lengths  and  were  riveted  together  by 
means  of  three  splice  plates,  one  on  the  under 
side  of  the  main  web  of  the  channel,  having 
three  rivets  for  each  rail,  countersunk  on  the 
top  surface.  The  other  two  plates  connect  the 
flanges,  each  with  two  rivets  to  a  flange.    The 


rails  are  spaced  5%  feet  apart,  center  to  center, 
and  every  13%  feet  longitudinally  they  are 
tied  together  with  %-inch  rods,  bolted  through 
the  outside  flanges.  The  foundation  for  the 
rails  Is  12  inches  of  broken  stone  resting  on 
the  old  paving  blocks  replaced  by  the  rails. 
The  under  surfaces  of  the  rails  were  coated 
with  tar  and  the  rails  then  bedded  on  a  thin 
layer  of  fine  gravel. 

In  addition  to  this  roadway  in  Murray  Street, 
which  win  be  subjected  to  the  heaviest  kind 
of  traffic,  it  is  proposed  to  lay  another  stretch 
of  the  steel  road  on  Seventh  Avenue  in  the 
neighborhood  of  120th  Street.  Here  the  pave- 
ment is  an  old  macadam,  and  there  will  neces- 
sarily be  modiflcations  of  the  foundation  and 
the  methods  of  construction  to  suit  the  locality. 
A  trial  will  also  be  made  on  some  dirt  road,  for 
the  advantages  of  the  steel  rail  are  considered 
to  be  as  great  for  a  country  road  as  for  city 
streets. 

At  the  present  price  of  steel  it  is  stated  that 
the  rails  can  be  furnished  for  |4,000  per  mile. 
The  cost  of  construction  would  of  course  vary 
with  local  conditions,  and  as  the  work  so  far 
done  is  experimental  and  workmen  had  to  be 
taught  how  best  to  perform  the  various  opera- 
tions of  laying  the  track,  no  reliable  estimate  has 
been  made  as  to  the  total  cost  of  laying  this 
roadway. 


Dec.  13,  1902. 
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A  thorough  series  of  traction  tests  are  to  be 
carried  on  in  connection  with  the  roadway  in 
Murray  Street,  and  the  other  places  where  the 
rails  are  laid.  A  dynamometer  will  be  used  and 
the  tractive  force  necessary  to  draw  a  truck 
over  the  granite  paving  will  be  compared  with 
that  necessary  to  draw  it  along  the  steel  road- 
way. In  addition  to  this  test,  records  have 
been  made  showing  the  amount  and  weight  of 
traffic  on  the  street  previous  to  the  improve- 
ment, and  further  observations  will  be  taken 
from  time  to  time  to  see  whether  there  is  any 
increase  in  the  traffic  passing  up  this  street. 

Gen.  Stone  has  made  a  very  exhaustive  study 
of  steel  highways,  and  has  had  several  patents 
issued  to  him  in  regard  to  constructive  details. 
These  he  states  are  to  be  entirely  free  to  the 
city  of  New  York  to  make  use  of,  should  the 
experiments  prove  as  successful  as  is  hoped.  In 
rolling  rails  for  further  experiments  it  is  pro- 
posed to  make  use  of  a  special  roll  having  slight 
projections  on  its  surface,  perhaps  an  inch 
square.  The  last  time  the  rail  goes  through 
the  rolls  this  will  be  put  on  and  will  leave  cor- 
responding depressions  in  the  finished  rail.  The 
object  of  this  is  to  reduce  to  a  minimum  the 
danger  from  horses  slipping,  and  is  an  impor- 
tant consideration.  However,  it  is  claimed  that 
the  use  of  the  steel  rails  will  so  reduce  the 
amount  of  tractive  force  required  that  under  or- 
dinary conditions  there  will  not  be  much  dan- 
ger from  that  source.  Another  proposed  modi- 
fication is  to  have  the  bead  along  the  outer  edges 
of  the  tread  fluted  so  as  to  prevent  wheels  from 
skidding  as  they  leave  the  track.  In  some  cases 
it  might  also  be  advantageous  to  have  the 
flanges  of  the  rail  flaring  outward  from  the  web 
on  both  sides,  thus  presenting  a  wider  base. 

There  have  been  a  few  experiments  on  a 
small  scale  in  this  country  with  steel  track- 
ways, conducted  by  the  Bureau  of  Road  In- 
quiry, but  lack  of  means  to  procure  the  desired 
shape  of  rail  has  hampered  the  Bureau  in  its 
investigations.  One  of  these  trials  was  with  an 
8-inch  trackway  on  a  gravel  foundation,  the 
weight  of  steel  being  about  100  tons  per  mile  of 
single  track  road,  furnished  at  $35  per  ton.  The 
most  extended  use  of  steel  rails  for  roadways 
for  which  data  is  available,  is  in  Spain  on  the 
road  between  Valencia  and  Grao,  where  about 
two  miles  of  flint  stone  roadway  was  replaced 
by  steel  rails  some  ten  years  ago  at  a  total  cost 
of  $9,500.  The  surface  of  the  rails  was  placed 
somewhat  lower  than  the  paved  road  at  the 
sides.  The  cost  of  maintenance  of  this  road, 
over  which  a  traffic  of  3,200  vehicles  passed 
daily,  was  at  once  greatly  reduced,  and  the  re- 
sult was  considered  satisfactory  in  other  ways. 
It  seems  probable  that  such  a  roadway  as  this 
would  be  greatly  appreciated  by  market  garden- 
ers in  the  vicinity  of  large  cities. 


The  Removal  of  Snow  in  New  York  City. 


The  Degree  of  Doctor  of  Engineering  (Eng. 
D.)  is  to  be  conferred  by  the  Massachusetts 
Institute  of  Technology,  Boston,  upon  students 
in  a  graduate  school  of  engineering  research 
which  is  to  be  opened  October  7, 1903.  Students 
of  marked  ability  who  have  received  a  degree 
of  Bachelor  of  Science  or  have  done  work  equiv- 
alent thereto,  will  be  admitted  to  the  school 
upon  proper  application  and  acceptance.  Fa- 
cilities will  be  afforded  for  advanced  studies  in 
civil,  sanitary,  mechanical,  marine,  mining  and 
chemical  engineering,  applied  mechanics,  naval 
architecture,  metallurgy  and  industrial  chemis- 
try. Six  fellowships  of  $500  will  be  open  to 
competition  at  the  opening  of  the  year  1903-04. 
The  degree  will  bo  conferred  upon  candidates 
from  the  graduate  school  who  shall  have  given 
not  less  than  two  consecutive  years  to  special 
work,  after  presentation  of  a  written  disserta- 
tion on  a  subject  previously  elected,  and  ex- 
aminations by  the  faculty  of  the  Institute. 


The  form  of  contract  for  the  removal  of 
snow  and  ice  in  the  Borough  of  Manhattan, 
New  York  City,  this  winter  differs  greatly  from 
any  previous  contract  given  in  that  city.  The 
chief  difference  is  in  the  method  of  measure- 
ment. The  amount  of  snow  to  be  removed  by 
the  contractor  and  to  be  paid  for  by  the  city 
is  to  be  determined  by  multiplying  the  depth 
of  snow  in  the  city  as  officially  determined 
by  the  United  States  Weather  Bureau  by  the 
superficial  area  of  snow  actually  removed;  this 
area  to  be  ascertained  from  the  area  of  streets 
as  given  in  a  set  of  maps  prepared  for  this  pur- 
pose. 

Among  the  advantages  of  this  system  over 
that  which  has  been  followed  during  the  past 
seven  winters  are,  first,  the  city  will  have  to 
pay  only  for  work  actually  done,  and  not  as  be- 
fore for  imaginary  cart  loads  corruptly  or  mis- 
takenly checked  off  under  the  complicated  sys- 
tem of  measuring  by  cart  loads  previously  pur- 
sued; second,  the  great  temptation  to  dishon- 
esty among  the  employes  of  the  street  cleaning 
department  and  others,  afforded  by  the  previous 
system  will  be  avoided;  third,  under  this  sys- 
tem the  members  of  the  department  of  street 
cleaning,  in  place  of  being  required,  as  under 
the  previous  system,  to  do  a  large  part  of  the 
work  for  which  the  contractor  was  paid,  will  be 
employed  wholly  in  the  proper  work  of  the  de- 
partment, as  in  cleaning  crosswalks  and  the  like. 

It  will  be  seen  at  once  that  the  number  of 
cubic  yards  measured  by  the  recorded  snowfall 
and  the  actual  area  cleaned  will  be  consider- 
ably more  than  the  amount  as  measured  by  the 
cart  load.  This  shrinkage  has  been  estimated 
at  from  50  to  60  per  cent. 

Last  winter  under  the  old  system  there  were 
removed  1,255,500  cubic  yards  at  a  contract 
price  of  36%  cents  per  yard,  giving  a  total  of 
something  over  $420,000.  Adding  to  this  amount 
the  estimated  value  of  the  work  done  by  the 
department  in  the  way  of  furnishing  officers 
and  in  many  cases  performing  the  actual  work, 
the  total  cost  is  brought  up  to  $570,000.  This 
winter  the  contractor  is  required  to  fur- 
nish all  the  officers  and  do  the  entire  ~work, 
the  only  cost  devolving  on  the  city  being  the 
salaries  of  eleven  inspectors,  one  for  each  snow 
district.  Thus  the  price  bid  by  the  contractor 
this  year  includes  the  $150,000  worth  of  work 
that  the  city  performed  under  the  old  arrange- 
ment. At  the  contract  price  for  this  year,  25 
cents  per  cubic  yard,  it  would  require  the  re- 
moval of  2,280,000  cubic  yards  measured  on  the 
new  basis  to  bring  the  total  cost  up  to  $570,000. 
For  the  30.36  inches  of  snowfall  during  last 
winter,  this  would  mean  about  75,000  cubic 
yards  removed  for  each  inch  of  snowfall. 

There  are  155  miles  of  streets  in  Manhattan 
to  be  cleaned,  or  over  6,000,000  square  yards  of 
surface,  and  it  has  been  found  that  for  every 
inch  of  snowfall  there  will  be  170,000  cubic 
yards  of  snow  on  the  complete  schedule  to  be 
removed.  In  some  cases,  however,  part  of  this 
will  have  been  reduced  to  4  inches  or  less  in 
depth  before  the  last  part  of  the  schedule  is 
reached,  and  will  not  have  to  be  removed;  and 
as  what  is  not  removed  is  not  paid  for  by 
the  city,  the  actual  amount  paid  for  will  in 
many  cases  be  less  than  170,000  cubic  yards  per' 
inch  of  snowfall.  Moreover  when  the  snowfall 
is  less  than  4  inches  it  is  optional  with  the 
commissioner  whether  or  not  any  at  all  shall 
be  removed.  The  average  snowfall  for  the  past 
18  years  is  35.27  inches,  the  smallest  was  8 
inches  in  1900-1  and  the  largest  77  inches  In 
1892-3.  On  the  snow  maps  the  streets  in  which 
the  different  gangs  will  work  are  distinguished 
by  different  colors,  and  the  area  of  each  block, 
exclusive  of  intersections  is  printed  on  the  map. 


The  areas  of  the  intersections  are  also  printed 
in   their  respective  places.     No  block  will  be ' 
paid  for  until  it  is  completely  cleaned. 

It  is  interesting  to  note  that  under  the  new 
system  it  makes  no  difference  to  the  city 
whether  streets  outside  the  schedule  are  cleaned 
or  not,  for  the  contractor  can  get  no  pay  for 
such  work.  Neither  does  the  city  care  how 
many  times  the  same  load  is  counted  when  the 
snow  is  being  carted  away,  for  that  loss  will 
also  fall  directly  on  the  contractor.  All  the 
complicated  system  of  inspection  and  oversight 
on  the  part  of  the  street  cleaning  department 
is  therefore  done  away  with.  In  this  connec- 
tion it  should  be  noted  that  much  of  the  work 
of  snow  removal  done  by  the  department  under 
the  old  form  of  contract  was  done  at  the  ex- 
pense of  the  removal  of  garbage  and  ashes,  so 
that  the  accompanying  inconvenience  to  house- 
holders will  not  occur  this  year.  It  may  be 
stated  that  the  contractor  to  whom  the  award  has 
been  recommended  is  in  a  position  to  do  the  work 
as  cheaply  and  efficiently  as  possible.  He  is  one 
of  the  large  contractors  on  the  subway,  and 
therefore  has  a  large  and  fully  organized  force 
at  his  disposal,  which  at  the  time  of  a  heavy 
snow  storm  could  not  very  well  be  employed 
on  the  subway. 

This  new  manner  of  measuring  the  snow  has 
been  used  in  Europe  to  some  extent,  and  the 
results  of  the  present  trial  will  without  doubt 
be  of  much  interest  to  municipal  officers 
throughout  this  country.  Mr.  John  McG.  Wood- 
bury is  the  present  commissioner  of  the  street 
cleaning  department,  and  Mr.  M.  D.  Bouton, 
who  has  advocated  the  new  plan  from  the  start, 
is  the  superintendent  of  the  snow  office.  A  few 
extracts  from  the  contract  as  published  in  "The 
City  Record"  follow: 

The  Borough  of  Manhattan  is  divided  into 
eleven  districts,  maps  of  which  are  submitted, 
as  well  as  schedules  showing  the  streets  and 
portions  of  streets  to  be  cleaned  of  snow  and 
ice,  and  the  order  in  which  the  cleaning  is  to 
be  done.  These  maps  and  schedules  herewith 
submitted  form  part  of  the  contract.  The  con- 
tractor will  have  employed  and  working  at  least 
twenty  vehicles  and  drivers  and  fifty  laborers, 
exclusive  of  officers,  in  every  gang  on  the  sub- 
division specified  in  the  schedules,  within  a  pe- 
riod of  three  hours  after  the  work  shall  be  or- 
dered. Such  gangs  to  be  kept  continuously  em- 
ployed day  and  night,  until  stopped  by  the  com- 
missioner, with  whom  it  shall  be  discretionary 
to  order  additional  gangs  at  any  time  or  at  any 
point  that  may  seem  to  him  necessary. 

The  contractor  shall  remove  the  snow  and  Ice 
from  the  streets  and  avenues  hereinbefore  speci- 
fied, and  from  such  other  streets  or  portions 
thereof  as  may  be  designated  by  commissioner, 
and  also  from  such  portions  of  the  sidewalks 
designated. 

The  contractor  will  secure  the  use  of  all  neces- 
sary dumps  and  dumping  places  and  will  keep 
the  water  in  and  about  the  slips,  piers  and 
bulkheads  clear  from  the  snow  and  ice  dumped 
therein,  and  the  commissioner  is  to  co-operate 
with  the  contractor  in  securing  said  dumps. 

The  contractor  will  furnish  a  sufficient  amount 
and  number  of  officers,  laborers,  materials,  ma- 
chines, etc.,  necessary  to  prosecute  the  work 
with  all  possible  care,  efficiency  and  speed.  The 
contractor  will  go  back  over  the  work,  if  di- 
rected to  do  so  by  the  commissioner,  and  will 
perform  as  many  additional  cleanings  as  the 
commissioner  shall  deem  necessary. 

The  contractor  will  begin  all  the  work  at 
points  designated  on  schedules  and  follow  the 
schedules  day  and  night  without  deviation,  ex- 
cept by  order  of  the  commissioner  or  snow  in- 
spector. The  contractor  will  on  scheduled 
streets  cause  the  snow  and  ice  to  be  piled  at 
least  one  long  block  or  three  short  blocks  ahead 
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of  each  and  every  gang  of  vehicles  or  any  di- 
vision thereof. 

The  contractor  shall  promptly  pay  all  la- 
borers and  other  persons  employed  by  him,  and 
shall  provide  and  keep  on  hand  necessary  funds 
and  facIUUee  for  such  pa>ments  and  shall  make 
aoch  payments  at  least  once  in  each  week. 

If  the  commissioner  shall  deem  it  necessary 
to  use  the  regular  force  of  the  department  of 
■ti«et  cleaning,  or  any  part  thereof,  or  any 
other  persons,  materials,  etc.,  for  the  removal 
of  snow  and  ice,  or,  if  surface  or  other  rail- 
road companies  shall  clean  the  snow  and  ice 
between  their  tracks  in  conformity  with  any 
law  or  ordinance,  or  from  the  entire  width  of 
any  street  or  streets  with  the  consent  of  the 
commissioner,  the  contractor  shall  not  in  any 
way  interfere  with  or  molest  such  other  force, 
persons,  etc,  and  shall  carry  on  the  work  on 
the  remainder  of  the  schedule,  and  shall  not 
ask  any  comi>ensation  on  account  of  the  work 
80  done  by  the  department  of  street  cleaning 
or  other  forces  as  aforesaid. 

The  contractor  may  use  machines,  appliances, 
etc,  for  melting  the  snow  and  ice,  if  approved 
by  commissioner,  such  melting  to  be  so  carried 
on  as  not  to  unnecessarily  impede  or  interrupt 
traffic 

The  amount  of  work  done  by  the  contractor 
shall  be  ascertained  as  follows:  The  commis- 
sioner shall  station  in  each  district  one  or  more 
special  inspectors  or  district  superintendents, 
whose  duty  It  shall  be  to  report  in  writing  to 
the  snow  inspector  the  number  of  blocks  of 
streeU  fully  cleaned  by  the  contractor  during 
the  previous  twelve  hours;  and  from  these  re- 
ports the  snow  inspector  shall  compute  the  num- 
ber of  cubic  yards  of  actual  snowfall  removed 
by  the  contractor  during  the  said  twelve  hours 
preceding.  Only  entirely  completed  blocks  shall 
be  considered,  and  no  block  only  partially 
cleaned  shall  be  considered  in  the  amount  of 
work  for  which  the  contractor  shall  be  paid. 

All  computations  of  work  done  by  contractor 
shall  be  made  from  measurements  of  the  area 
of  the  department  of  street  cleaning  districts 
drawn  from  the  original  surveys  made  by  the 
Sanborn  Map  Company  for  the  department  of 
street  cleaning,  a  set  of  which  is  attached  to 
contract  In  all  computations  for  payment, 
the  cubic  yards  of  actual  snowfall  shall  be  the 
basis  of  calculation,  as  determined  by  said  maps. 
The  depth  of  the  snow  for  any  given  snowfall 
shall  be  the  depth  as  officially  determined  and 
reported  by  the  United  States  Weather  Bureau 
located  in  the  city  of  New  York;  provided,  how- 
eTer,  that  if  the  commissioner  of  street  clean- 
ing shall  establish  his  own  method  and  ap- 
pliance for  measuring  the  depth  of  the  snow, 
then  the  depth  so  measured  and  determined 
shall  be  the  depth  made  use  of  under  the  con- 
tract. 

When,  from  weather  or  other  conditions,  the 
snow  and  ice  shall  be  reduced  to  an  average 
depth  of  four  Inches  or  less,  it  shall  be  dis- 
cretionary with  the  commissioner  to  suspend 
the  work  until  the  occurrence  of  another  storm. 
The  inspector  shall,  in  all  cases,  determine  the 
amount  of  work  to  be  paid  for  under  the  con- 
tract 

The  damages  to  be  paid  by  the  contractor  for 
delay  in  beginning  the  work  within  the  period 
of  thr«e  hours  is  fixed  at  )25  for  each  and 
every  hour  of  delay  at  each  and  every  block. 
The  damage  to  be  paid  by  contractor  In  case 
the  drivers  or  others  dump  on  any  public  street 
or  place  not  approved  by  the  commissioner  is 
flxed  at  five  dollars  for  each  and  every  load  so 
improperly  dumped. 
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It  is  intended  to  publish  under  this  heading, 
from  time  to  time,  brief  mention  of  books  re- 
cently received.  These  books  will  be  reviewed 
and  more  extended  notes  relating  to  them 
printed  at  as  early  a  date  as  practicable. 


The  Civil  Engineer's  Pocket-Book.  By  John 
C.  Trautwine,  C.  E.,  revised  by  John  C.  Traut- 
wine,  Jr.,  and  John  C.  Trautwine,  3d.  New 
York:  John  Wiley  &  Sons.  16mo.,  1,100  pages, 
illustrated,  morocco.    Price,  $5. 

Eij;mentaby  Ai'plied  Mechanics.  By  T. 
Alexander,  C.  E.,  M.  Inst.  C.  E.  I.,  professor  of 
engineering.  Trinity  College,  Dublin,  and  A.  W. 
Thomson,  D.  Sc,  professor  of  engineering,  Col- 
lege of  Science,  Poona.  New  York:  The  Mac- 
millan  Company.  8vo.,  575  pages,  illustrated. 
Price  $5.25,  net 

The  Railway  Contbaotobs'  Hand  Book, 
containing  tables  of  level  cuttings  or  banks, 
for  single  or  double  track  and  for  second  track 
work,  etc.  By  John  M.  Hazen,  501  New  York 
Life  Building,  Minneapolis,  Minn.  41/2x6  inches, 
147  pages.    Published  by  the  author  at  ?2. 

Ancient  and  Modern  Engineering  and  the 
Isthmian  Canal.  By  William  H.  Burr,  C.  E., 
M.  Am.  Soc.  C.  E.,  M.  Inst.  C.  E.,  professor  of 
civil  engineering  in  Columbia  University.  New 
York:  John  Wiley  &  Sons.  8  vo.,  473  pages,  il- 
lustrated.    Price,  13.50  net. 

A  Discussion  of  Composition,  especially  ap- 
plied to  architecture.  By  John  Vredenburgh 
Van  Pelt,  Architecte  diplom§  par  le  Gouverne- 
ment  Frangais;  professor  in  charge  of  the  Col- 
lege of  Architecture,  Cornell  University.  New 
York:  The  Macmillan  Company.  8vo.,  275 
pages,  illustrated.    Price,  $2  net 


Book  Notes. 


The  Earnings  of  the  Steel  and  Iron  concerns 
of  the  United  States  for  the  year  1902  are  esti- 
mated at  nearly  1200,000,000. 


Information  relating  to  municipal  affairs  is  so 
frequently  presented  in  an  uninteresting  tabular 
form  that  one  is  sometimes  apt  to  think  that 
these  subjects  cannot  be  presented  in  such  a 
way  as  to  be  attractive  and  interesting  reading. 
In  a  book  entitled  "American  Municipal  Prog- 
ress, Chapters  of  Municipal  Sociology,"  Mr. 
Charles  Zueblin,  professor  of  sociology  in  the 
University  of  Chicago,  has  succeeded,  however, 
in  presenting  many  statistics  and  drawing  a 
variety  of  interesting  comparisons  in  a  readable 
form.  The  tabular  information  is  not  inter- 
spersed in  the  reading  pages,  but  is  convenient- 
ly collected  in  appendices.  The  book  treats  of 
transportation,  public  works,  sanitation,  public 
schools,  public  libraries,  public  buildings,  parks 
and  boulevards,  public  recreation,  and  public 
control,  ownership  and  operation,  and  is  one  of 
the  series  of  the  Citizens'  Library  of  Economics, 
Politics  and  Sociology  edited  by  Richard  T.  Ely, 
Ph.D.,  LL.D.,  and  published  by  the  Macmillan 
Company,  New  York,  price  $1.25  net.  The  book 
is  provided  with  a  good  index. 

In  the  1901  revised  edition  of  "Cooper's  Speci- 
fications for  Railroad  Bridges,"  now  bo  well 
known,  the  constant  increase  of  weight  of  roll- 
ing stock  of  railroads  has  found  its  expression 
in  the  engine  diagrams  for  live  load,  which 
now  provide  axle  loadings  up  to  50,000  pounds 
and  following  uniform  loads  of  5,000  pounds 
per  linear  foot.  Among  new  features  exempli- 
fying the  onward  march  of  the  art  of  bridge  con- 
struction it  may  be  mentioned  that  no  distinc- 
tion is  now  made  in  the  unit  stress  permissible 
in  eye  bars  and  on  riveted  tension  members. 
All  lateral  sway  and  portal  bracing  must  be 
made  of  shapes  capable  of  resisting  compres- 
sion as  well  as  tension  and  must  have  riveted 
connections,  rods  and  bars  being  thus  pro^ 
hiblted.    Adjustable  members  generally  are  dis- 
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countenanced,   one   stipulation  being   that  ad- 
justable counters  be  avoided  where  practicable. 
Floorbeams  of  through  bridges  are  to  be  riveted 
to    the    posts    above    or    below    the    pins.     All 
bridges  of  over  80-foot  span  are  to  have  hinged 
bolsters  at  both  ends.    For  the  first  time  in  his 
general  specifications  Mr.  Cooper  specifies  the 
process    of    manufacture    for    steel,    the    open 
hearth  process  being  called  for,  and  a  limit  has 
been  placed  on  the  percentage  of  phosphorus. 
The  elastic  limit  has  been  given  a  specific  defini- 
tion,  the   so-called   yield   point   being   accepted 
only  under  clearly  defined  conditions.     Sheared 
edges  must  be  planed,  but  the  requirements  for 
reaming  are  less  rigid  than  before.    The  greatly 
increased   foreign   trade  of   the   United    States 
in  bridge  work  is  covered  in  a  paragraph  on 
"Export  Work,"  in  which  special  conditions  gov- 
erning such  work  are  given.   In  an  appendix  are 
added  useful  tables  of  moments  and  shears  for 
different  lengths  of  span,  and  a  table  of  recent 
heavy  passenger  and  freight  engines.     At  the 
end  of  the  specifications  are  some  very   perti- 
nent remarks  about  the  relative  cost  of  bridges 
proportioned   for   the   different   classes   of   live 
load,  the  probable  development  of  rolling  loads 
of  the  future  and  recommendations  for  the  use 
of  the  heavier  classes  of  live  load  for  all  rail- 
roads with  a  future.     Printed  by  the  Engineer- 
ing News  Publishing  Company. 

Assistant  Professor  C.  E.  Coolidge,  of  Cornell, 
is  the  author  of  "A  Manual  of  Drawing."  This 
book  is  written  principally  for  the  use  of  stu- 
dents of  mechanical  drawing.  It  is  designed  to 
give  them  an  understanding  not  only  of  the 
different  instruments  and  materials  used  in  the 
preparation  of  commercial  mechanical  drawings, 
but  also  a  knowledge  of  what  these  drawings 
are  and  how  they  are  to  be  prepared.  The 
system  of  drafting  room  practice  described  is 
similar  to  that  used  in  many  of  the  leading 
commercial  drafting-rooms.  It  is  unfortunate 
that  the  illustrations  in  the  back  part  of  the 
book  are  not  of  better  quality.  The  book  is 
published  by  John  Wiley  &  Sons,  New  York, 
at  $1.00. 

While  prepared  primarily  for  the  use  of  be- 
ginners, a  book  of  value  to  all  persons  inter- 
ested in  structural  design  is  Professor  Malverd 
A.  Howe's  "The  Design  of  Simple  Roof-Trusses 
in  Wood  and  Steel."  In  addition  to  the  col- 
lection of  tables  and  other  useful  information 
concerning  roofs,  this  book  contains  an  intro- 
duction to  graphical  statics,  a  chapter  on  the 
strength  of  wood  and  steel,  and  designs  for 
three  roof-trusses  of  short  spans.  The  chapter 
on  framing  of  joints  in  wood  is  interesting  and 
the  details  therein  given  can  be  applied  to 
many  forms  of  wooden  structures.  There  is 
little  that  is  new  in  the  book,  consequently  its 
value  lies  in  the  fact  that  information,  which 
has  been  heretofore  more  or  less  scattered,  is 
now  brought  together  and  well  arranged.  It  is 
published  at  $2.00  by  John  Wiley  &  Sons,  New 
York. 

A  second  edition  of  the  "Diagram  of  Connec- 
tions of  the  Series-Parallel  Controller"  has  been 
published  by  Loxley  Bros.,  Sheflield,  Eng.,  price 
one  shilling.  This  is  a  chart  13^x18%  inches, 
designed  by  E.  A.  C.  Kochs,  engineer  in  charge. 
Corporation  Tramways  Power  Station,  Sheffield, 
and  shows  the  various  connections  of  a  series- 
parallel  controller  for  two  motors  and  an  elec- 
tric brake.  The  diagram  is  clear  and  the  path 
of  the  current  can  be  easily  traced  for  every 
position  of  the  controller  handle.  The  leads, 
connections  and  contacts  are  shown  in  colors, 
which  facilitates  the  use  of  the  chart.  All  the 
accompanying  devices,  such  as  switches,  fuses, 
circuit  breakers,  lightning  arresters,  etc.,  are 
also  shown  properly  connected  in  the  wiring  sys- 
tem. It  is  useful  for  reference  to  the  engineer 
or  electrical  worker  and  equally  intelligible  to 
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both,  the  explanatory  text  being  clear  and  easily 
understood. 

A  book  intended  for  use  in  the  metallurgical 
laboratory  of  technical  school,  is  "Metallurgical 
Laboratory  Notes,"  by  Henry  M.  Howe,  profes- 
sor of  metallurgy  in  Columbia  University,  pub- 
lished by  the  Boston  Testing  Laboratories,  at 
|2.50.  The  author's  intention  is  to  work  out  a 
system  by  which  the  student  may  become  fa- 
miliar, not  so  much  "with  the  individual  pro- 
cesses each  as  a  whole,  but  with  the  individual 
underlying  principles,  each  by  itself,"  and  to 
familiarize  the  student  with  such  instruments 
of  precision  as  those  required  in  pyrometry, 
calorimetry,  and  the  microscopy  of  metals  and 
alloys.  He  has  endeavored  to  make  plain  all 
the  little  details  of  the  various  experiments,  so 
that  the  student  may  have  nothing  to  distract 
his  attention  from  the  principle  which  the  par- 
ticular experiment  is  meant  to  show.  The  book 
is  devoted  entirely  to  experiments,  beginning 
with  those  which  would  give  a  large  class  a 
smattering  of  metallurgical  conditions,  passing 
on  to  the  examination  of  the  principles  of  py- 
rometry and  calorimetry  and  the  instruments 
used  therein,  the  melting  points  of  various 
silicates  and  the  determination  of  the  relation 
between  the  formation  point  and  the  melting 
point,  and  finally  taking  up  the  principles  of 
iron,  steel  and  copper  work,  giving  a  fair  pro- 
portion of  attention  to  the  microstructure  of 
various  steels  and  alloys.  At  the  end  of  the  book 
are  given  a  few  tables  which  are  of  value  to 
the  student   undertaking  the  course. 

On  account  of  the  present  scarcity  of  books 
upon  the  subject,  "Stereotomy,"  by  Arthur  W. 
French,  professor  of  civil  engineering,  Wor- 
cester Polytechnic  Institute,  and  Howard  C. 
Ives,  instructor  in  civil  engineering  in  the 
same  institute,  just  issued  by  John  Wiley  & 
Sons,  will  prove  valuable  to  many.  The  book 
begins  with  a  short  description  of  building 
stones  and  the  methods  of  quarrying,  dressing 
and  laying  them,  which  is  supplemented  with  a 
few  general  specifications  for  stone  masonry. 
Attention  is  called  to  the  manner  of  preparing 
and  using  the  various  bevels  and  rules  needed 
by  the  stone  cutter.  The  suggestions  made 
and  directions  given  to  study  stone  work  by 
means  of  models  cast  in  plaster  are  useful 
and  practical.  A  few  neat  methods  of  laying 
out  the  outlines  of  arches  of  various  forms  are 
given,  together  with  a  number  of  exercises  in 
the  application  of  descriptive  geometry  to  stone 
plans,  the  value  of  which  is  chiefly  theoretical. 
Interspersed  with  these,  however,  are  examples 
of  stone  plans  for  buildings,  piers  and  arches 
taken  from  actual  practice.  The  authors  prop- 
erly recognize  the  increasing  use  of  concrete 
in  places  where,  a  few  years  ago,  cut  stone 
would  have  been  used,  by  devoting  one  plate 
to  the  working  drawings  for  a  concrete  arch 
culvert.  In  a  few  places,  references  to  the 
literature  of  the  subject  are  given;  a  larger 
number  of  such  references  would  add  to  the 
value  of  the  book.  The  book  is  illustrated  in 
the  text,  and  has  numerous  plates.  It  is  sold 
at  $2.50. 


Ventilation   and   Heating  in   a   Philadelphia  De- 
partment Store. 


The  Sanitary  Protection  of  the  water  supply 
for  Brooklyn,  N.  Y.,  for  the  months  of  July, 
August  and  September  is  summarized  as  fol- 
lows in  the  quarterly  report  of  Commissioner 
Monroe:  In  connection  with  the  patrolling  of 
streams,  ponds  and  wells  throughout  the  wa- 
tershed, 4,844  privy-closets  and  cess-pools, 
2,327  of  them  in  and  about  Hempstead,  were 
cleaned.  A  new  map  giving  the  location  and 
nature  of  all  nuisances  in  the  watershed  has 
been  prepared  with  the  view  of  applying  to  the 
State  Board  of  Health  for  more  stringent  regu- 
lations to  suppress  pollution  of  water  needed 
for  Brooklyn's  supply. 


Messrs.  Gimbel  Brothers,  of  Philadelphia, 
have  recently  completed  a  large  addition  to 
their  department  store  in  that  city,  in  which 
they  have  combined  their  mechanical  appara- 
tus in  a  single  plant  serving  both  the  old  and 
new  structures.  The  design  and  performance 
of  the  new  system  of  ventilating  and  heating 
furnishes  a  good  example  of  a  method  of  per- 
forming those  operations  in  a  large  department 
store,  where  each  floor  consists  practically  of 
a  single  room,  of  large  area  as  compared  with 
its  height.  In  the  lower  and  most  used  floors, 
the  combined  plenum  and  exhaust  system  has 
been  employed,  hot  air  being  delivered  through 
generously  distributed  outlets.  The  total  ca- 
pacity of  the  exhaust  system  is  slightly  less 
than  that  of  the  plenum  system,  the  purpose 


ventilating  plants  for  the  new  building,  the  In- 
stallation of  a  ventilating  plant  for  the  base- 
ment and  sub-basement  of  the  old  building,  of 
an  indirect  heating  system  for  the  old  part  of 
the  first  floor,  the  installation  of  the  Webster 
system  for  the  entire  heating  apparatus,  and 
the  re-arrangement  and  removal  of  piping, 
pumps,  boilers,  etc.,  where  replaced  by  the  new 
systems. 

There  were  formerly  two  separate  power 
plants  in  the  building,  but  these  have  been  re- 
moved and  are  now  replaced  by  one  new  power 
plant.  The  boiler  equipment  consists  of  four 
Edge  Moor  steam  boilers  of  300  horse-power 
each,  which  generate  steam  at  110  pounds 
pressure.  An  outlet  from  each  boiler  is  con- 
nected into  the  high-pressure  steam  main, 
dropping  down  to  the  sub-basement  floor  In  the 
form  pf  a  drip  leg  16  inches  in  diameter.  From 
this    leg,    the    main    pipes    are    taken    with 
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being  to  establish  within  the  store  a  sufficient 
pressure  to  prevent  an  indraft  of  cold  air  every 
time  a  door  is  opened.  Special  attention  has 
been  paid  to  the  warming  of  the  entrance  ves- 
tibules, no  radiators  being  used,  but  hot  air 
provided  instead. 

The  building  is  located  on  Market  Street,  be- 
tween Eighth  and  Ninth  Streets.  The  new  ad- 
dition is  on  Eighth  and  Market  Streets  and 
about  300x135  feet  in  area,  which  makes  the 
total  ground  a^ea,  now,  95,280  square  feet.  The 
main  part  of  th^old  building  and  the  addition 
are  nine  stories  in  height,  with  a  small  tenth 
story  addition  on  the  corner  of  Market  and 
Ninth  Streets,  which  contains  a  barber  shop, 
manicure  and  dental  parlors,  and  dressing  and 
work  rooms  in  connection  with  a  photographic 
studio.  The  mechanical  work  brought  about 
by  the  additions  and  changes  Included  the  com- 
plete erection  of  the  steam  power,  heating  and 


branches  to  the  blower  engines,  all  pumps,  the 
hot-water  tank,  the  refrigerating  machinery, 
the  air  compressors  for  the  sewage  ejectors, 
the  steam  injectors  the  auxiliary  live  steam 
connection  to  the  heating  system  and  the 
kitchen  and  lunch  room  supply  mains. 

In  the  last  named  places,  1.  e.,  the  lunch 
room  in  the  sub-basement  and  the  kitchen  on 
the  seventh  floor,  the  steam  is  used  for  cook- 
ing purposes.  It  is  supplied  at  40  pounds  pres- 
sure through  reducing  valves  with  the  usual 
by-passes.  The  returns  from  the  apparatus 
thus  supplied  connect  to  the  high-pressure  drip 
system.  All  sinks  and  plumbing  flxtures  likely 
to  accumulate  grease  are  also  provided  with 
live  steam  connections  for  blowing  them  out. 

All  individual  branches  to  engines,  pumps, 
etc.,  are  taken  from  the  top  of  the  mains  and 
have  two  valves,  one  near  the  main  pipe  and 
one  at  the  pump  or  engine,  as  the  case  may  be. 
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The  br&nches  to  the  elevator  pumps,  cash  sys- 
tem  blower  engines  and  to  the  refrigerating 
machine  are  fitted  with  steam  separators. 

The  drainage  from  all  high-pressure  lines  is 
brought  to  a  high-pressure  drip  tank  which  is 
3  feet  6  Inches  in  diameter  by  6  feet  long,  and 
made  of  %  inch  charcoal  hardened  iron,  with 
heads  of  H  Inch  flange  iron.  It  contains  a 
cooling  coil  of  3  inch  seamless  brass  pipe,  con- 
taining 60  lineal  feet,  through  which  cold  water 
is  passed.  A  3  inch  vent  from  the  tank  al- 
lows the  escape  of  entrained  air  and  vapor. 
The  tank  is  drained  by  a  6x4x6-inch  duplex 
pump,  controlled  by  an  automatic  governor,  and 
discharges  Its  contents  to  a  3>^-inch  main  feed 
line,  or  may  be  by-passed  to  the  cess-pool. 

There  are  five  engines  in  all,  two  driving  the 
blowers  for  the  cash-conveying  system,  and 
three  upright  engines  are  each  direct-connected 
to  blowers  for  the  hot  air  heating  of  the  main 
entrancea  Altogether  there  are  sixteen  steam 
pomps.  Besides  the  pump  mentioned  for  drain- 
ing the  high-pressure  drip  tank,  there  is  one 
of  the  same  size  for  discharging  the  low-pres- 
sure drip  tank.  Three  7Mix5x6-inch  pumps 
drain  the  cess-pool  and  the  blow-off  tank  and 
feed  the  boilers.  The  heating  system  is  pro- 
vided with  two  Webster  vacuum  pumps,  12xl6x- 
16  inches,  with  a  special  vacuum  controlling 
TslTe  connected  to  the  return  pipe  of  the  heat- 
ing system,  and  two  return  pumps,  7V^x5x6 
inches,  for  returning  the  water  of  condensa- 
tion from  the  heating  system  and  tempering 
coils  to  the  main  feed  line.  The  feed,  blow-off 
and  cess-pool  pumps,  are  cross-connected,  and 
being  of  the  same  size,  may  be  used  inter- 
changeably. The  return  pumps  and  the  high 
and  low  pressure  drip  pumps  are  similarly 
cross-connected.  The  pumps  used  for  hot  water 
are  brass-fitted  throughout  and  built  to  stand 
a  working  pressure  of  160  pounds. 

The  exhaust  steam  from  the  cash  blower  en- 
s' 


heater,  45x173  inches,  of  horizontal  pattern,  is 
used.  It  contains  300  square  feet  of  heating 
surface  consisting  of  2-lnch  seamless  drawn 
brass  tubing.  The  shell  is  of  steel,  7/16  inches 
thick  with  heads  %  inches  thick  and  is  sup- 
ported by  pipe  columns.  The  heater  has 
SH-iuch  feed-water  connections.  The  ex- 
haust steam  inlet  and  outlet  are  12  inches 
in  diameter,  and  there  is  a  full-size  by- 
pass around  the  heater.  Continuing  from  the 
heater,  the  exhaust  passes  through  a  back- 
pressure valve  to  the  10-inch  exhaust  riser  to 
the  roof.  The  top  of  the  riser  is  fitted  with 
an  exhaust  head  of  galvanized  iron,  which  is 
dripped  to  the  low-pressure  drip  tank. 


four  steam  mains  for  beating  purposes  are 
taken,  is  supplied  ordinarily  by  exhaust  steam, 
but  may  also  be  fed  with  live  steam  through 
a  reducing  valve.  One  10-inch  main  supplies 
the  direct  radiators,  the  indirect  stacks  for  the 
first  fioor  of  the  new  building,  and  such  low 
pressure  steam  as  may  be  required  by  the  fan 
systems  for  heating  the  entrances  in  the  new 
part.  Another  10-inch  main  supplies  the  cor- 
responding apparatus  in  the  old  building.  A 
third  10-inch  and  an  8-inch  main  supply  the 
tempering  coils  of  the  ventilation  blowers  In 
the  new  and  old  buildings  respectively. 

Direct  radiators  are  used  entirely  on  all  floors 
above  the  first.     The  first  floor   is  heated  by 
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gines  and  all  of  the  pumps,  is  collected  by 
branches  into  a  12-lnch  exhaust  main  under  the 
sub-basement  fioor,  and  conveyed  to  a  Potter 
muffler  tank.  This  tank  is  4  feet  In  diameter 
and  6  feet  long,  made  of  the  same  material  as 
the  drip  tanks,  contains  24  galvanized  screen 
disks,  and  Is  dripped  to  the  low-pressure  tank. 
Beyond  the  muffler,  the  exhaust  main  contains 
a  Cochrane  grease  extractor  and  then  branches, 
one  part  going  to  the  16-Inch  header  from 
which  the  mains  to  the  heating  system  and 
hot-water  tank  are  taken,  and  one  part  to  the 
feed-water  beater. 
A  heavy  pressure  Berryman  closed  feed-water 


The  low-pressure  drip  tank,  which  receives 
all  oily  drips,  is  one  foot  shorter  than  the 
high-pressure  tank,  but  is  otherwise  its  exact 
counterpart.  It  is  drained  by  a  pump,  which  is 
controlled  by  a  Kieley  automatic  governor,  and 
discharges  its  contents  to  the  sewer.  Three- 
inch  vapor  pipes  from  both  drip  tanks  and  the 
blow-off  and  receiving  tanks,  with  a  valve  on 
each,  connect  to  a  5-lnch  vapor  riser  to  the 
roof,  at  which  point  there  is  an  exhaust  head 
of  galvanized  Iron,  similar  to  the  exhaust  steam 
head,  and  also  dripped  back  to  the  low-pressure 
drip  tank. 

The  16-lnch  low-pressure  header,  from  which 


hot  air  in  connection  with  the  ventilation,  the 
heating  being  done  by  indirect  stacks  located  at 
the  bases  of  flues  from  the  main  ventilating 
ducts  in  the  basement.  The  indirect  stacks  are 
enclosed  in  casings  of  galvanized  iron  No.  20 
gauge  and  stiffened  with  angle  iron.  The  en- 
tire bottom  of  the  casing  is  hinged  to  allow 
ready  access  to  the  heating  surfaces.  This  hot- 
air  system  is  assisted  in  a  few  places  by  di- 
rect radiators,  and  the  basement  also  has  a  few. 
As  the  basement  is  not  so  exposed  as  to  re- 
quire much  more  heat  than  rises  naturally  from 
the  sub-basement,  its  air  supply  is  merely  tem- 
pered. 

The  six  main  entrances  are  heated  by  hot  air, 
through  vertical  registers  set  in  the  sides  of 
cast-iron  boxes.  The  register  boxes  rest  on 
the  floor  and  form  caps  to  the  flues  opening 
under  them.  Some  of  the  boxes  are  at  the 
sides  of  the  vestibule,  and  others  are  arranged 
in  pairs  between  the  doors  of  the  partition 
which  separates  the  vestibule  from  the  inside 
of  the  store.  The  placing  of  the  registers  is 
shown  on  the  accompanying  detail  of  one  of  the 
Market  Street  entrances.  As  the  large  doors  of 
the  entrances  are  being  continually  opened,  it 
is  necessary  to  discharge  a  considerable  quan- 
tity of  air  into  the  vestibules  and  under  high 
pressure.  The  velocity  through  the  registers  is 
about  300  feet  per  minute. 

In  the  proportioning  and  placing  of  radiators 
and  indirect  stacks,  it  was  designed  to  warm 
all  rooms  in  the  old  and  new  buildings  to  70 
degrees  in  zero  weather  with  a  pressure  of 
steam  in  the  heating  main  not  to  exceed  5 
pounds.  There  are  about  350  radiators  through- 
out the  entire  building,  ranging  In  size  from 
36  to  200  square  feet  of  heating  surface,  the 
average  being  about  70  square  feet.    There  are 
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14  indirect  stacks  In  as  many  hot  air  flues,  with 
an  average  of  about  50  square  feet  of  heating 
surface  in  each.  The  total  surface  of  all  ra- 
diators is  26,346  square  feet,  of  indirect  stacks 
699,  making  a  total  in  both  of  27,045  square 
feet.  Adding  to  this  the  surface  in  the  temper- 
ing and  heating  coils  in  connection  with  the 
blowers,  which  will  be  discussed  in  their  proper 
place,  the  complete  total  of  heating  surface  sup- 
plied is  35,745  square  feet. 
The  returns  from  radiators  and  heating  and 


tempering  coils  are  brought  back  in  mains  un- 
der the  floor  of  the  sub-basement  to  combina- 
tion dirt  extractors  and  jet  condensers,  and  are 
then  collected  in  a  cast-iron  header  from  which 
the  vacuum  pumps  remove  the  condensation 
and  pass  it  to  the  receiving  tank.  The  re- 
ceiving tank  is  36  Inches  in  diameter  and  8 
feet  long,  of  the  same  material  as  the  drip 
tanks.  Its  contents  are  removed  by  the  two 
return  pumps,  controlled  by  a  Kleley  governor, 
and  delivered  to  the  main  feed  line,  or  may  be 


discharged  to  the  cess-pool.  The  3V^-lnch  feed 
main  Is  also  supplied  with  the  high-pressure 
drips.  The  water  is  discharged  from  this  main 
through  a  filter  and  the  feed-water  heater  in 
turn,  after  which  It  Is  delivered  to  the  boilers 
by  the  feed  pumps.  The  filter  is  of  the  Ward 
type,  composed  of  8  cast-Iron  cylinders,  15 
Inches  in  diameter  by  7  feet  3  Inches  high, 
fitted  with  a  complete  set  of  special  cast  zinc 
bars  and  filled  with  animal  charcoal.  Ordi- 
narily the  loss  of  condensed  steam  through  the 
low-pressure  drips,  which  are  wasted,  and  the 
loss  of  steam  to  the  atmosphere,  are  compen- 
sated for  in  the  make-up  of  boiler  feed,  by  In- 
troducing cold  water  through  a  1-lnch  pipe  from 
the  street  service,  into  the  high-pressure  drip 
tank. 

Blow-off  pipes  are  run  from  each  boiler  con- 
necting into  a  31^-inch  main  line  leading  to  the 
blow-oft  tank.  The  suction  pipe  from  this  tank 
is  connected  with  the  blow-oft  pump  which  dis- 
charges to  the  sewer.  The  blow-oft  tank  is  of 
the  same  size  and  construction  as  the  receiving 
tank,  and  like  the  drip  tanks,  it  contains  a 
cooling  coil  of  3-inch  brass  pipe,  in  this  case 
consisting  of  80  lineal  feet.  The  cess-pool  is 
drained  by  the  pump  for  that  purpose,  and  Is 
discharged  into  the  sewer.  It  is  fitted  with  a 
Worthlngton  automatic  regulator  for  con- 
trolling the  water  level  in  the  cess-pool,  and  a 
foot  valve  with  a  removable  strainer. 

All  steam  pipes  4  Inches  In  diamater  and 
above,  subjected  to  boiler  pressure,  are  of  extra 
ieavy  wrought-lron  pipe  with  extra  heavy 
flange  unions  and  fittings,  and  the  joints  are 
packed  with  corrugated  copper  gaskets.  All 
cold  water  pipes  are  of  galvanized  Iron  with 
galvanized  fittings,  and  all  other  pipes  are  of 
standard  wrought-lron  with  gray  cast-iron  screw 
fittings  made  up  without  packing  of  any  kind. 
All  boiler-feed  pipes  from  the  feed  and  return 
pumps  and  injectors  are  of  iron-pipe-size  hard- 
drawn  brass  with  brass  fittings.  The  feed- 
water  heater,  filter,  muffler  tank,  grease  extrac- 
tor, blow-oft,  receiving  and  drip  tanks,  separa- 
tors, pump  governors,  traps,  fittings,  valves  and 
hot  pipes  are  covered  with  85  per  cent,  car- 
bonate of  magnesia  covering  of  the  Philip  Carey 
Manufacturing  Company's  make. 

The  ventilation  of  the  building  combines  the 
plenum  and  vacuum  systems,  as  will  be  seen 
from  the  accompanying  cuts.  The  basement 
and  first  floor  are  supplied  with  fresh  air  by 
five  forced  systems,  established  by  seven  Stur- 
tevant  centrifugal  fans  in  the  sub-basement,  In 
connection  with  tempering  coils  to  heat  the 
fresh  air  to  the  proper  degree  in  zero  weather, 
and  all  floors  are  vented  by  two  exhaust  sys- 
tems, an  east  and  a  west  with  two  Blackman 
disk  fans  in  houses  on  the  roof. 

One  fan  for  the  fresh  air  supply  to  the  new 
part  of  the  sub-basement  and  basement,  has  a 
blast  wheel  9  feet  In  diameter  by  4  feet  6 
inches  wide.  There  is  a  tempering  coll  in  its 
discharge  10%x8  feet  over  all,  having  a  heating 
surface  of  2,300  square  feet.  The  blower  is 
driven  at  150  revolutions  by  a  20-horse-power 
motor  and  has  a  capacity  at  that  speed  of 
48,000  cubic  feet  per  minute. 

The  old  part  of  the  sub-basement  and  base- 
ment is  supplied  by  two  blowers  on  the  same 
shaft,  and  connected  on  one  side  to  a  16-horse- 
power  motor.  Each  wheel  Is  5%  feet  in  diam- 
eter and  2  feet  8  inches  wide.  They  are  driven 
at  a  speed  of  240  revolutions  per  minute  with 
a  capacity  of  17,000  cubic  feet  each,  and  their 
combined  discharges  are  passed  through  a  tem- 
pering coil.  101/4x6  feet,  containing  1,700  square 
feet  of  surface. 

The  first  floor  of  the  new  building  receives 
fresh  air  from  a  blower  with  an  8x4-foot  wheel, 
direct-connected  to  a  12-horse-power  motor  and 
running  at  150  revolutions  per  minute.    It  dls- 


charges  through  a  tempering  coll,  8%x7  feet 
in  stie,  with  1,700  square  feet  of  heating  sur- 
face. The  old  part  of  the  first  floor  is  supplied 
by  two  connected  fans  on  the  same  shaft  with 
a  10-horse-power  motor.  The  wheels  are  5  feet 
in  diameter  and  2  feet  4  inches  wide,  run  at 
240  reTolutlons  and  discharge  together  22,600 
cubic  feet  of  air  per  minute  through  a  temper- 
ing coil  with  1,200  square  feet  of  surface  and 
6>«x6  feet  over  all.  The  blowers  take  their 
cold  air  from  fresh  air  shafts  having  inlet 
windows  between  the  first  and  second  stories. 
TTie  air  for  the  engine  and  boiler  rooms  Is 
taken  from  an  In-take  In  the  rear  of  the  sub- 
basement  and  delivered  untempered  by  a  blower 
with  a  6x3*".-foot  wheel,  direct-connected  to  a 
12-hor8e-power  motor.     It  runs  at  225  revolu- 
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Where  parts  of  fan  housings  extend  below  the 
floor  level,  such  parts  are  built  of  steel  V* 
Inches  thick,  riveted,  caulked  and  made  water- 
tight. All  fans  have  steel  shafts  of  extra  large 
diameter  and  are  connected  to  their  motors  by 
flexible  couplings.  The  tempering  coils  in  con- 
nection with  each  motor-driven  blower  are  di- 
vided into  seven  2-row  sections,  making  the 
coils  14  rows  deep.  The  heating  coils  for  steam 
fans  are  divided  into  one  2-row  and  four  4-row 
sections,  making  the  coils  18  rows  deep.  The 
outside  sections  of  the  blower  heaters  are  sup- 
plied by  the  exhaust  of  their  respective  blower 
engines,  and  return  their  condensation  to  the 
low-pressure  drip  system.  Each  section  is  con- 
trolled separately  by  hand  valves  on  the  supply 
side,  and   a   thermostatic   trap   on   the  return. 
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with  an  area  of  1,200  square  feet.  The  frames 
are  supported  by  galvanized  iron,  stiffened  by 
T-iron  and  anchored  to  the  floor  and  celling. 

For  the  removal  of  foul  air  from  the  basement 
and  sub-basement,  ducts  of  large  area  and  many 
openings  are  run  on  the  ceilings.  These  lead  to 
vent  shafts  rising  beside  two  groups  of  passen- 
ger elevators.  On  the  top  floors  these  shafts 
are  connected  by  ducts  with  all  of  the  vent  flues 
from  the  upper  parts  of  both  sections.  The  east 
section  is  exhausted  by  an  11-foot  disk  fan 
coupled  to  a  30-horse-power  motor  and  running 
at  150  revolutions  per  minute,  and  the  west 
section  by  a  disk  fan  with  a  7-foot  wheel  and 
coupled  to  a  15-horse-power  motor  running  at 
250  revolutions  per  minute.  The  larger  fan  has 
a  capacity  of  120,800  cubic  feet  per  minute  and 
the  smaller  one  40,000  cubic  feet  per  minute. 
The  discharge  elbows  from  the  disk  fans  are  of 
24-ounce  copper,  capped  with  protecting  hoods  of 
the  same  material. 

The  ducts  are  made  of  galvanized  iron  of  the 
following  gauges:  AH  ducts  48  inches  wide  and 
over  are  of  No.  20  gauge,  braced  with  angle  Iron. 
All  ducts  30  inches  wide  and  over  are  of  No. 
20  gauge.  All  ducts  12  inches  wide  and  over 
of  No.  22,  and  all  smaller  ducts  of  No.  24  gauge. 
All  curves  on  ducts  and  flues  are  made  on  a 
radius  not  less  than  their  width.  The  branch 
ducts  contain  dampers  with  quaurants  to  Indi- 
cate their  position. 

All  of  the  new  and  revised  mechanical  work 
and  the  building  of  the  new  addition,  were 
performed  with  the  store  in  complete  opera- 
tion. Mr.  Francis  H.  Kimball,  of  New  York 
City,  was  the  architect  of  the  new  building,  and 
Mr.  Alfred  R.  Wolff,  of  the  same  city,  was  con- 
sulting engineer  for  all  the  new  and  revised  me- 
chanical work.     The  contractor  for  the  heating 
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tiona,  discharging  In  one  minute  23,300  cubic 
fe«t  of  air. 

For  the  combined  heating  and  ventilating  of 
the  three  main  entrances,  there  are  three  steam- 
driven  fans  in  the  sub-basement.  These  have 
blast-wheels  60x16,  54x14  and  48x12  inches,  and 
are  direct-driven,  respectively,  by  7x5,  6x5  and 
5z4-lncb  doable  enclosed  upright  engines  of 
the  automatic  cut-off  type.  The  5-foot  blower 
runs  at  475  revolutions  and  discharges  8,000 
cubic  feet  of  air  per  minute  through  a  5'/4x4- 
foot  heating  coll  containing  800  square  feet  of 
surface.  The  4>/4-foot  blower  runs  at  500  revo- 
lutions and  discharges  6,000  cubic  feet  per  min- 
ute through  a  heater  5^4x3  feet  with  a  total 
■urface  of  600  square  feet.  The  4-foot  blower 
discharges  4,000  cubic  feet  per  minute,  at  550 
revolutions,  through  a  4%x3-foot  heater  with 
400  square  feet  of  heating  surface. 

All  blowers  are  encased  in  full  steel  plate 
housings  and  have  wheels  with  curved  blades. 


The  sections  are  all  made  of  1-inch  pipen 
screwed  into  separate  cast-iron  headers  on 
steam  and  return  ends,  are  encased  in^jackets 
of  No.  12  steel  plate,  and  are  supported  from 
the  floor  by  a  framework  of  I  and  channel 
beams.  The  blowers  are  of  the  B.  P.  Sturtevant 
Company's  make  and  the  motors  are  of  the  C. 
&  C.  type.  The  latter  are  equipped  with  con- 
trollers to  give  them  three  variations  of  speed 
ranging  from  two-thirds  to  the  full  speed  as 
given  before.  Current  for  the  motors  is  taken 
from  the  street  supply. 

Each  fresh  air  inlet  is  provided  with  a  brass 
wire  screen  of  3-inch  mesh,  and  operating  de- 
vices such  as  dampers,  doors  or  pivoted  louvres. 
The  fresh  air  chambers  contain  air.  filters  con- 
t  ting  of  galvanized  wire  netting  on  wooden 
frames  and  covered  with  cheese  cloth.  The  filter 
area  from  the  9-foot  blower  is  720  square  feet, 
that  for  the  8-foot  860  square  feet,  and  the  two 
5%  and  two  5-foot  blowers  have  a  single  filter- 
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Malleable  Iron  Companies  controlling  seven- 
teen plants  and  manufacturing  85  per  cent,  of 
the  output  of  the  United  States  were  recently 
consolidated  in  Detroit.  The  capital  repre- 
sented is  reported  to  be  between  $16,000,000 
and  $20,000,000. 


The  Revised  Health  Laws  of  the  State  of 
Ohio,  taking  effect  May  4,  1903,  provide  for  a 
local  board  of  health  for  each  city  and  village, 
such  board  to  be  composed  of  five  members 
serving  without  compensation,  appointed  by 
the  mayor  and  confirmed  by  the  council.  In 
villages  (incorporations  having  less  than  5,000 
inhabitants)  the  council  may  appoint  a  health 
ofilcer  Instead  of  a  board  of  health,  such  ap- 
pointee to  be  approved  by  the  State  board  of 
health. 
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Typhoid  Feveb  and  Oystebs. 
Sir:  In  August  last  there  occurred  a  decided 
Increase  in  the  reported  cases  of  typhoid  In  this 
city  with  a  furtluer  increase  In  September,  as 
shown  by  the  foliowing  statement: 
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The  matter  was  deemed  of  such  importance 
that  the  local  Academy  of  Medicine,  aided  by 
the  expert  services  of  Drs.  A.  C.  Abbott  and 
Henry  Leffmann,  of  Philadelphia,  made  a  care- 
ful examination  into  the  cause  of  this  increase 
of  typhoid.  From  their  report,  it  appears  that 
the  pollution  of  oyster  fattening  beds  in  the 
vicinity  of  our  sewer  outfalls  has  been  the 
chief  source  of  the  disease. 

The  importance  of  prohibiting  the  culture  of 
oysters  in  close  proximity  to  sewer  outfalls 
is  believed  to  be  very  generally  overlooked  by 
boards  of  health,  in  spite  of  the  well  known 
danger  incurred;  and  as  population  increases 
and  the  natural  off-shore  oyster  layings  are 
depleted,  the  necessity  for  such  restriction  is 
increased. 

The  subject  was  taken  up  some  six  or  eight 
years  ago  by  the  Local  Government  Board  of 
Great  Britain,  and  the  report  of  Dr.  H.  T.  Bul- 
strode,  covering  the  shores  of  England  and 
Wales,  contains  much  interesting  and  valuable 
material.  While  layings  located  at  a  consider- 
able distance  from  sources  of  contamination, 
although  pollution  is  remotely  possible,  are 
passed  by,  a  number  situated  in  proximity 
thereto  are  condemned  as  unsafe;  and  the  oc- 
casional cases  of  infection  that  come  to  light 
from  time  to  time  confirm  us  in  the  opinion 
that  many  oyster  beds  between  the  Chesa- 
peake Bay  and  Cape  Cod  should  be  abandoned. 
Yours  truly, 

Kenneth  Aixen. 

Atlantic  City,  N.  J.,  Nov.  30,  1902. 


Personal  and  Obituary  Notes. 


Mr.  Julian  Kendrick  has  been  re-elected  city 
engineer  of  Birmingham,  Ala. 

Mr.  Charles  Hood  has  resigned  as  superin- 
tendent of  the  water-works  of  Burlington,   la. 

Capt.  A.  P.  Adrian  has  resigned  as  county 
surveyor  of  New  Hanover  county,  Wilmington, 
N.  C. 

Mr.  Philip  W.  Moen,  of  Worcester,  Mass.,  has 
resigned  as  second  vice-president  of  the  Ameri- 
can Steel  &  Wire  Co. 

Mr.  E.  B.  Thomas  has  been  elected  president 
of  the  Lehigh  Valley  Railroad  Co.,  and  of  the 
I^ehigh  Valley  Coal  Co. 

Mr.  Louis  F.  Barton  has  been  appointed  a 
member  of  the  board  of  water  commissioners 
of  Newburyport,  Mass. 

Mr.  J.  W.  Bridge,  has  been  made  superin- 
tendent of  the  Uniontown,  Pa.,  division  of  the 
Pittsburg,  McKeesport  &  Connellsvllle  Railway. 

Civil  Engineer,  R.  E.  Peary,  U.  S.  N.,  ac- 
cording to  Washington  reports,  is  to  be  assigned 
to  duty  at  the  New  York  navy  yard,  Brooklyn. 

Prof.  William  Boughton,  of  Denison  Univer- 
sity, Granville,  0.,  has  been  appointed  professor 
of  civil  engineering  in  the  West  Virginia  Uni- 
versity at  Morgantown,  W.  Va. 

Mr.  George  H.  Ross,  for  some  years  trafSc 
manager  of  the  Indiana,  Illinois  &  Iowa  Rail- 
road, at  Chicago,  baa  succeeded  Mr.  Theodore 
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C.  Bates  as  president  of  the  Union  Bridge  & 
Terminal  Co.,  Kansas  City. 

Mr.  Granbery  Jackson  and  Mr.  J.  A.  Omberg, 
Jr.,  city  engineer  of  Memphis,  Tenn.,  have  en- 
tered into  a  partnership  for  general  engineer- 
ing work,  particularly  in  municipal  lines,  with 
ofllces  in  the  Randolph  Building,  Memphis. 

Lieut.-Col.  William  R.  Livermore,  Corps  of 
Engineers,  U.  S.  A.,  has  been  ordered  to  relieve 
Capt.  William  V.  Judson,  .Corps  of  Engineers,  of 
his  duties  as  engineer  officer  on  the  staff  of 
the  commanding  general  of  the  Department  of 
the  East. 

The  Civil  and  Irrigation  Engineering  Society 
of  Colorado,  organized  recently  at  Fort  Collins, 
with  the  following  officers:  President,  Graham 
Fuller;  vice-president,  John  Thistle;  secretary- 
treasurer,  Ralph  Parshall;  chairman  general 
committee.  Prof.  S.  L.  Boothroyd. 

Prof.  C.  E.  Houghton,  M.  Am.  Soc.  M.  E.,  pro- 
fessor of  mechanical  engineering  at  the  Arkan- 
sas Industrial  University,  Fayetteville,  Ark., 
has  been  appointed  associate  professor  of  me- 
chanical engineering  in  the  School  of  Applied 
Science,  New  York  University.  He  was  former- 
ly an  instructor  in  experimental  engineering  at 
Sibley  College,  Cornell  University. 

On  account  of  the  death  of  Joseph  M.  Wilson, 
announced  in  this  column  two  weeks  ago,  the 
firm  of  Wilson  Brothers  &  Co.,  architects  and 
consulting  engineers,  has  been  reorganized  by 
Messrs.  Henry  W.  Wilson,  John  McArthur  Har- 
ris and  Howard  S.  Richards,  the  remaining 
members  of  the  firm,  under  the  new  name  of 
Wilson,  Harris  &  Richards,  with  offices  In  the 
Drexel  Building,  Philadelphia. 

The  seventh  annual  meeting  of  the  Brooklyn 
Engineers'  Club  was  the  occasion  of  a  banquet 
at  the  Oxford  Club,  that  city,  December  11.  Mr. 
J.  V.  Davies,  Col.  H.  G.  Prout  and  Mr.  Foster 
Crowell  were  the  first  speakers,  and  addresses 
were  made  by  the  incoming  and  outgoing  offi- 
cers. President  W.  S.  Ford  was  succeeded  by 
A.  J.  Provost,  Jr.;  vice-president  W.  F.  Tuttle 
by  F.  S.  Woodward;  secretary  A.  J.  Provost,  Jr. 
by  Joseph  Strachan;  and  treasurer  G.  C.  Whip- 
ple by  John  Middleton. 

The  Engineers'  Club  of  Philadelphia  cele- 
brated by  a  banquet  on  December  6  its  attain- 
ment to  the  age  of  25  years.  Toasts  were  re- 
sponded to  by  L.  Y.  Schermerhorn,  Oberlin 
Smith,  Admiral  George  W.  Melville,  James 
Christie,  Charles  F.  Scott,  Robert  W.  Lesley, 
John  Birkinbine,  Prof.  Arthur  W.  Goodspeed, 
Wilfred  Lewis,  John  C.  Trautwine,  Jr.,  and 
Peter  Boyd,  John  Fritz,  and  Dr.  Coleman  Sellers 
were  among  the  speakers.  James  M.  Dodge, 
president  of  the  American  Society  of  Mechani- 
cal Engineers,  was  toastmaster.  There  were  all 
told  some  260  diners. 

Sir  William  Chandler  Roberts- Austen,  assay- 
master  of  the  Royal  Mint  in  London  since  1882, 
died  at  the  Mint  November  22,  aged  59  years. 
He  entered  the  Royal  School  of  Mines,  in  Lon- 
don, in  1861,  with  a  view  to  becoming  a  min- 
ing engineer,  but  in  1869  became  an  assayer 
and  has  ever  since  been  a  leader  In  metallurgi- 
cal investigations.  He  was  the  author  of  a 
general  work  on  the  subject  and  of  many  scien- 
tific papers.  Much  of  his  contributions  has 
had  a  practical  bearing,  relating  to  the  prop- 
erties of  iron  and  steel,  to  the  hardening  and 
tempering  of  steel,  to  the  use  of  an  automatic 
recording  pyrometer  and  to  the  application  of 
micro-photography.  In  1880  he  became  profes- 
sor of  metallurgy  at  the  Royal  School  of 
Mines,  and  was  a  member  of  a  large  number  of 
societies.  He  was  for  two  years  president  of 
the  Iron  and  Steel  Institute,  an  honorary  mem- 
ber of  both  the  Institution  of  Mechanical  and 
of  the  Institution  of  Civil  Engineers,  one  of 
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the  founders  of  the  Physical  Society  of  London, 
an  honorary  secretary  of  the  British  Associa- 
tion for  the  Advancement  of  Science. 

The  following  candidates  were  announced 
elected  December  3  to  the  various  grades  of 
membership  in  the  American  Society  of  Civil 
Engineers.  Members:  E  C.  Barhard,  topog- 
rapher, U.   S.  Geological  Survey,  Washington, 

D.  C;  M.  W.  Cooley,  mgr..  National  Contract- 
ing Co.,  Boston;  R.  L.  Crump,  designing  engi- 
neer. Ford,  Bacon  &  Davis,  Kansas  City,  Mo.; 
G.  R.  Ferguson,  assist,  engineer,  Dept.  of 
Bridges,  New  York  City;  M.  H.  Gerry,  Jr.,  gen. 
mgr.,  and  chief  engineer,  Missouri  River  Power 
Co.,  Helena,  Mont;  W.  C.  Hawley,  chief  engi- 
neer, Pennsylvania  Water  Co.,  Wilkinsburg, 
Pa.;  E.  T.  Perkins,  topographer,  U.  S.  Geologi- 
cal Survey,  Washington,  D.  C.  Associate  mem- 
bers: W.  H.  Adey,  assistant  engineer,  Delaware 
&  Hudson  Co.,  Cohoes,  N.  Y.;  Frederick  Aury- 
ansen,  chief  draftsman,  Atlantic  Avenue  Im- 
provement, Brooklyn,  N.  Y.;  G.  M.  Bacon,  pri- 
vate practice,  Salt  Lake  City,  Utah;  C.  E. 
Bright,  junior  engineer,  U.  S.  Engineer  office, 
Tuscaloosa,  Ala.;  F.  C.  French,  Atchison,  To- 
peka  &  Santa  F6  Railway,  Davenport,  O.  T.;  L. 
R.  Gifford,  assistant  to  structural  engineer, 
Cambria  Steel  Co.,  Johnstown,  Pa.;  F.  A.  Hast- 
ings, assistant  engineer.  Keystone  branch  of 
American  Bridge  Co.,  Pittsburg,  Pa.;  W.  N. 
Hazen,  Frink  &  Hazen,  Baltimore,  Md.;  Arthur 
Hirst,  assistant  engineer,  Pencoyd  plant,  Amer- 
ican Bridge  Co.,  Pencoyd,  Pa.;  C.  McK.  Lewis, 
with  Wm.  Salomon  &  Co.,  New  York  City;  T.  A. 
RoSs,  resident  engineer.  Ping  Li  Railway, 
Shanghai,  China;  E.  De  Voe  Tompkins,  assist- 
ant engineer,  Dept.  of  Bridges,  New  York  City; 

E.  D.  Wickes,  Bridge  Dept,  The  Cuba  Co.,  New 
York  City.  Associate:  Stedman  Bent,  Over- 
brook,  Pa.  Juniors:  W.  E.  Belcher,  Pencoyd, 
Pa.;  F.  R.  Berry,  Joplin,  Mo.;  E.  B.  Brisley, 
New  York  City;  R.  B.  Jackson,  Ann  Arbor, 
Mich.;  F.  J.  Lynch,  New  York  City;  R.  J.  Mans- 
field, Pittsburg;  N.  A.  Melick,  New  York  City; 
C.  J.  Schumann,  Troy,  N.  Y. 


The  Forest  Reserve  which  is  proposed  in  the 
Appalachian  Mountain  region  of  North  Caro- 
lina, Kentucky,  Tennessee,  Virginia  and  West 
Virginia,  is  to  be  represented  at  the  I^ouisiana 
Purchase  Exposition  -by  an  elaborate  relief  map 
to  be  prepared  by  Mr.  F.  Cope  Whitehouse,  of 
New  York. 


Water  Waste  In  Chicago  is  a  large  item,  ac- 
cording to  Superintendent  H.  O.  Nourse,  who 
states  in  his  last  annual  report  that  a  table 
showing  the  amount  of  water  used  for  business 
and  domestic  purposes  has  been  prepared 
which  shows  conclusively  that  75  per  cent,  of 
the  total  pumpage  goes  to  waste.  It  is  stated 
that  much  of  this  waste  is  due  to  leaks  in  both 
water  mains  and  service  pipes,  and,  owing  to 
the  small  appropriations  for  maintenance  and 
for  extensions,  it  has  been  impossible  to  make 
the  necessary  Investigations  and  to  replace 
mains  laid  20  to  30  years  ago. 


The  Lettering  of  Titles  and  important  leg- 
ends on  drawings  is  expedited  in  the  drafting 
rooms  of  the  Bureau  of  Filtration,  Philadel- 
phia, by  the  use  of  standard  letter  sheets  about 
11x14  inches  in  size  upon  which  are  printed 
five  standard  alphabets  and  sets  of  numerals 
in  plain  Gothic  type.  These  sheets  also  con- 
tain words  most  frequently  occurring  in  titles 
and  other  places  printed  in  the  size  of  letter 
most  frequently  used  for  them.  In  this  way  a 
great  deal  of  time  usually  spent  in  spacing 
is  saved,  for  the  draftsman  can  slip  one  of  the 
standard  letter  sheets  under  his  tracing  and 
copy  the  words  needed. 
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CONTRACTING  NEWS 

Of  SPECIAL  INTEREST  TO 

CONTRACTORS,    BUILDERS,    ENGINEERS    AND 

MANUFACTURERS 

O*  Engineering  and  BuiLOtNO  Supplies. 


For  PropoMl*  m«  pages  21,  23,  24  and  36. 


WATER. 
Wr»t  ffattaarf.  Vt. — The   Uousw  has  passed   a    hill 
incorporating  the  West  Rutland  Water  Co. 

Lctiftglom,  il<u*. — The  citizens  of  this  place,  at  a 
■Mdal  town  meeting  held  Dec.  1.  Toted  to  apply  for 
•telarioa  to  the  Metropolitan   water  system. 

JYvvMeiMW,  R.  I. — Comr.  of  l^b.  Wks.  Barclay  in 
kte  aaaaal  report  recommended  the  Installation  of  a 
third  pamping  engine. 

/aar«Mi««lk,  A'.  H. — The  Bd.  of  Aldermen  has 
iniwrt  ■  TCMMDtlon  anthorlilng  the  Water  Comrs.  to 
nae  the  unexpended  balance  of  the  sum  realized  from 
til*  recent  sale  of  water  bonds  for  the  purpose  of 
extending  the  city  gTstem  to  Freeman's  Point. 


THE    ENGINEERING    RECORD. 

ItotlHster,  H.  y. — The  Bd.  of  .\ldermen  has  over- 
ridden Mayor  Rodeubectc's  veto  and  sustained  the 
ordimiuoe  authorizing  Comr.  McCllutock  to  purchase 
robb's  Hill  as  a  site  for  a  reservoir. 

Xeicark,  X.  J.—Kogr.  Sherrerd  announced,  at  a 
meeting  of  the  Bd.  of  Works'  Committees,  held  Dec. 
9,  that  the  lidlson  Electric  Storage  Battery  Co.  had 
agreed  to  purchase  water  from  Newark  for  Its  plant 
in  the  Silver  Lake  section  of  Belleville  Township; 
the  Eiigr.  was  authorized  to  lay  the  necessary  mains 
for    this   extension. 

.l/on(c/air,  X.  J. — The  Town  Council  has  granted 
the  re<iuest  of  the  Newark  Bd.  of  Wks.  for  permis- 
sion to  lay  a  60-ln.  pipe  for  a  water  main  through 
Alexander  Ave.,  Grove  St.  and  Watchung  Ave. 

A'lisr  Orunge,  X.  J. — The  City  Council  on  Dec.  8  voted 
to  reject  the  award  of  the  Condemnation  Comrs.  fix- 
ing $425,000  as  the  value  of  and  the  price  to  be  paid 
for  the  plant  of  the  Orange  Water  Co. 

Kichviond,  Va. — The  Board  of  Aldermen  on  Dec.  0 
concurred  in  the  'action  of  the  Common  Council  in 
voting  an  Issue  of  ¥405,000  bonds  with  which  to 
erect  settling  and  coagulating  basins  to  provide  the 
city  with  clear  water,  and  construct  a  stand  pipe 
in  the  Lee  Dlst.  to  increase  the  pressure  in  that 
section. 

Bottott,  Mat. — The  following  bids  were  opened  Dec.  4  by  the  Metropolitan  Water  &  Sewerage  Bd., 
Frederic  r.  Steams,  Ch.  ICngr.,  for  stripping  970,000  cu.  yds.  of  surface  soli  from  700  acres  of  Wachusett 
Kcaerroir  and  depositing  it  in  the  shallow  portion  of  the  reservoir  at  Oakdale  and  in  embankment  of  a 
road  aeron  reservoir  at  W.  Boylston  : 

*  5  .&  .  . 

Item,  and  Qmuititiee.  '"fl^       •s'^S  «g  [^-S  ^-  Jg 

a       -2        £oM  go  M§  „.^  So 

M  !5  !5  J  -?  ►! 

Clearing  and  gnibblng.   100  acres »60.  JIOO.         ?100.         $100.  $175.  $200. 

Soil  excav.   A  on   plan,  4oO,0u0  cu.  yds .265  .27  .28              .29  .33  .35 

Soil  excar.  B  on  plan,  310,000  cu.  yds .30  .33  .32             .33  .37  .37 

SoU  excav.   C  on  plan.  '210,000  cu.  yds .34  .39  .36             .39  .45  .40 

tiirth  excav.  (enlai^e.  of  Kiver),  65,000  cu.  yds. .34  .39  .28              .30  .32  .50 

Earth   excav..   70,000  cu.   yds .34  .33  .24              .30  .36  .50 

Kock   excav.,    l.'i.UUO   cu.    yds 1.70  2.00  2.50  1.50  1.65  2.50 

Paving,  on  broken  stone,  12,750  CD.  yds 1.90  2.00  2.35  3.00  3.50  4.00 

I'avlng.    on  r.>ar«-  gravel.    10.750  cu.  yds 1,73  1.80  2.60  2.75  3.00  4.00 

Concrete  masonry,    1,200   co.   yds 7.00  6.50  6.50  7.00  7.00  6.50 

Overhaul,  eunivaieut  to  250,000  cu.  yds.,   100  ft .01  .01  .01              .01  .01  .01 

ToUi $414,987  $449,300  $451,512  $466,412  $533,725  $585,500 

Palcrton,  N.   J. — Bids    are    wanted    by    the    Jersey  Columbua,    Oa. — Robt.    L.    Johnson,    Supt.    of    Pub. 

City  Water  Supply  Co.  until  Dec  22  for  tumlshiug  all  Wks.,  writes  that  the  citizens  of  this  place  on  Dec. 

lalwr    and    material    necessary    for    building    a    brick  4  voted  favorably,   by  uu  overwhelming  majority,  on 

lining   in    a    tunnel    1,100   ft.    long,    as  advertised    in  the  proposition  to  issue  $250,000  bonds  for  the  pur- 

The  Kngineerlng  Record.  POse  of  building  water  works.     This  means  that  the 

„      .  ,..        ..         .  .  „  ,       ,    ^    ^         ,,               ,,  ,  city   will  proceed  at  once  with  the  detail  plans  and 

llea4rUle,    i-o— Additional    test    wells    are    be  ng  arrangements  for   the  construction  of  a  new  system 

drilled  and  will  be  utilized  in  the  new  water  supply.  „(   water  Works  to  be  owned  and  operated   by  the 

they   will   be   located    Hi    miles   west  of  the  present  ^^^y                                                               "                •' 

pumping  sution.  uarnesville.  Go.— Bonds  to   the  amount  of  $10,000 

Troy,  X.  Y. — Asst.   Engr.  Geo.  M.  Bull  writes  that  have    been   voted   for   the  purpose  of    enlarging   and 

the  following  bids  were  opened  Dec.  5  by  the  nd.  of  improving   Gordon    Institute,    the   water  and   electric 

Contract  and   Supply  :      For  33-ln.   steel   riveted  pipe  ligut  plants. 

fumiahed  and  laid  complete,  prices  are  per  ft.  for  ,  ^  .  „,  „  ,  ,  ,_, 
3.100  ft.  in  rock  and  32,'JOO  ft.  in  earth,  respectively:  '  I.H-am,  111. — Bids  are  wanted  Dec.  24  for  furnishing 
The  T.  A.  Gillespie  Co..  New- York  City,  $6.80  and  material  and  remodeling  the  tunnel  system  of  the 
$7.40;  total,  $209,360.  Carroll.  Porter  &  Co.,  New  I  hicago  Ave.  Pumping  Station,  involving  the  con- 
York  City.  $8.10  and  $9.60;  total,  $334,230.  For  struetion  of  3  shafts,  12  ft.  internal  diameter,  each 
furnishing  cast  iron  pipe  and  castings,  pric-es  are  per  about  90  ft.  deep;  about  180  ft.  of  circular  brick 
t<.n  and  wr  lb.,  resiwctlvcly  :  Camden  Iron  Co.,  Cam-  tunuel,  6  ft.  internal  diameter;  about  458  ft.  of  clr- 
den  X  J.  $2K65 ;  total.  $169,100.  U.  S.  Cast  Iron  cuiar  brick  tunnel,  5  ft.  internal  diameter,  and  the 
IMpe  &  Fdy.  Co..  I'hiladelphla,  Pa.,  $29.40  and  3Vi  setting  and  placing  of  a  6  ft.  gate  valve.  F.  W. 
cts. ;   total.   $177,253.      Warren   Fdy.    &   Machine  Co.,  Blocki,  Comr.  of  Pub.  Wks. 

mL  tor''.  cLst  iron  'D*lDl°l'inei?ere''a^  follows* \^''foc1;  ""'  '"'"""'  O.-Corp.  Cik.  John  Coate  writes  that 

«?Mrth    r«iU?U°elv^McDomrach  Const    Co^T^^  ^'"'    'contract     for     constructing   a   system   of    water 

tvlolnd-jJi'Srfotal^  $159,2«5.'™hehar^'cavanJug^;  i^'porler^VoirutoiP^kv'^  fif/  A??Oo''T'n'i'f  }°  ""■ 

Troy,  $7.00   and  $3.50 ;   total,   $137,200.      P.    H.   Mc-  "■   ^  °"«''  °^  Clinton,  Ky.,  for  $23,300,  complete. 

Keima,  Troy,  $3.80  and  $2.42  ;  total,  $91,640      Fraiik  lUouwinuton,  /(/.—City  Engr.  Elmer  i^oisom  writes 

M.  I^wls.  Troy.  »2.oO  and  $l.bo;  total,  $62,200.      P.  that  water  mains,  sewer  and  asphalt  pavement   will 

U.  Harrison  Sons'  Co..  Troy,  $4.12  and  $2.85;  total,  be  laid  on  Wood  St.  and  Morris  Ave 

„.^.^..    ^.  j»i»       it,.t  Wyandottn,  Mich. — Mayor  Bishop   is  said   to  be   in 

Schenectady,   N.   Y.—A    correspondent    writes   that  fa^or  of  the  issue  of  $175,000  bonds  for  the  construc- 

blds  are  about  to  be  asked  for  famishing  500  meters.  tlon    of    a    sewerage    system,    the    extension    of    the 

J.  H.  Amo,  Secy.  Water  Comrs.  water  and  lighting  systems. 

n.^iKk^'and-Tl's'?a''.l?nl  rn"e'4'Ulfe'^r  l^^Xl^^l'-  KnTt^lt^'Mu^^^fl  t^'^"p''r^o'^pe\?  ^"l^'^r^ 

^^r^oVlo^-Tf'-gKSrn^.  "k^C  ^rTe^'o'^  <"  °''."^"''>«  a  •water^UVJrm^'=s^l?low^''^we^ir'*''^ 

roe,  Comr.  of  Water  Wks.,  N.  Y.  City.  Xeyaunee,    Mich. — This    city    is    contemplating   the 

i^^T.i  B,^.n,    V    J      Th»   T«iirel   Snrlnira  Wnter  renewal  of  its  holier  plant  at  the  water  works;  the 

SSS&t^^r  sSr5rrHi       ?'■«--«.  li^olSSonTaTTuUlr^^  b'^l'e^rU-  ,^1 

8irinS,'lSd"ieI^h^rir^limgl^''fn'Vou«rte"r  Town'  'itTe^ordeT"-     ""''''  ''°"'''   ^^''"'  ^""-   "•   *""=''^"' 
ship.     The  incorporators  are :  Sam.  8.  Cord  and  Alex. 

Tomlinson.   of  Laurel    Springs;   Geo.    Pfellfer,    Jr.,   of  TMcf  River  Falls,  Mtnn. — The  City  Council  is  con- 

Camden,  and  others.  siderlng   the   subject    of   water    works   and    a   sewer 

Hyndman.  Pa.— The  Citizens  Water  Co.  has  been  in-  »y»tem. 

corporated,  with  a  capiul  of  $15,000.  LHncinnuti,  f>.— I'lans  and  specifications   have  been 

Allenloum.  /'a.-In   a   recent  message  to   the  City  ^"'"^^L^Li^Jifn*J;^„fJr'^H'  ""^  bids  will  probably 

Councils    Mayor    Lewis    recommended    that    work    be  ??°?,„^  „7\'l?„  for  construction   of  western  pumping 

stopped  at  Schantz's  Spring,  in  view  of  the  apparently  ,"{? "r*-^  J^"   "*"    ^"'^'    """'''*•       l^™bable    cost 

limited  supply  of  water,  and  that  filtration  be  adopted.  "'"'"'^  $000,000. 

Xev   Cattle.   Del.— The    taxpayers    are    considering  K»"i?"*/"i.  ^<»— ^    filtering    plant    is    recommended 

means  to  borrow  money  by  bonding  the  city    for  the  "^  '  ™f-  f-rastntis  G.  Smith,  of  Beiolt  Sanitary  Lab- 

pnrpose  of  installing  new   water  works  that  shall   be  i'.r?'25?'    ^""^   *°®    ""^^    '*''"'"■    syste™.    at    a    cost    of 

owned  by  the  city  in  20  years.  $25,000. 

Pitttburg,  Pa. — A  resolution  is  before  the  Councils  Kansas   City,  ^o.-— The    sum   of   $11,148   has    been 

V- <V)m..    providing    for    the    appropriation    of  appropriated  by  the  lower  house  of  the  Council  to  de- 

'/r  the  constmction   of  water  mains  in   the  '"'ay  '"^  expenses  of  laying  water  mains  and  hydrants 

on  several   streets. 

•  „■    .  ..uncil  has  passed  the  resolution  authorizing  ,    ^"P^j  Goodwin,  of  the  water  works.  Is  preparing  to 

tlie  Filtration  Com.  to  .'mpioy  an  engineer  to  furnish  'ay,  before   the   Bd.   of  Pub.   Wks.  the  complete  plans 

estimates  of  the  toul  cost  of  a  filtration  plant.  ?""?    specifications    for    the    proposed    aqueduct    from 

Quindaro  to  the  Turkey  creek  pumping  station.     Said 

Trenton,  A.  J. — The  Bd.  of  Health  has  adopted  the  plans  contemplate  the  construction  of  an  aqueduct  of 

recommendation  of  Dr.   Alton   8.  Fell,   Health   Inspec-  concrete,  with  a  diameter  of  5  ft.  on  the  inside.     The 

tor,  urging  that  a  filtration   plant  be  installed  at  the  estimate  made  by  the  expert  engineers  of  the  cost  of 

leaei  lolr.  the    proposed    aqueduct    Is    In    the    neighborhood    of 

Yonkert.  n.  7.— The  Bd.  of  Water  Comrs.  has  now  *225,000. 

nader  consideration   the  constmction  of   a   filtration  Bofon  Itouye,  La. — The  city  has  offered  to  purchase 

plant  near  the  tube  well  station.  the  plant  of  the  City  Water  Works  Co.  for  $75,000. 
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Walnut  Ridge,  Ark. — S.  C.  Dowell,  of  this  place, 
writes  that  J.  D.  Goldman,  of  St.  Louis,  Mo. ;  S. 
Rlegler,  of  Walnut  Ridge,  and  he  are  organizing  a 
company,  with  a  capital  of  $loo,uuo,  to  construct 
water  works,  electric  lights  and  2  miles  of  street  rail- 
way for  Walnut  Ridge  and  lloxie.  Oflices  to  be  in 
Walnut  Uldse. 

Oeary,  Okla.  Ter. — City  Clk.  J.  M.  Waterman  writes 
that  this  city  will  build  water  works,  at  a  cost  of 
$30,000,  and  bids  for  same  will  be  wanted  as  soon  as 
plans  and  specliications  are  completed. 

Watonya,  Okla.  Ter. — The  question  of  issuing  $16,- 
000  water-works  bonds  is  reported  to  have  carried  at 
the  recent  election. 

SchuUnbury,  Tex. — The  City  Council  lias  contracted 
with  the  Gueuther  Fdy.  Co.,  of  San  Antonio,  tor  the 
construction  of  a  system  of  water  works  for  which 
$11,000  bonds  were  voted. 

Ft.  Columbia,  Wash. — Capt.  Geo.  L.  Goodale,  Con- 
structing y.  M.,  U.  S.  A.,  writes  that  the  contract  for 
constructing  a  water  and  sewer  system  has  been 
awarded  to  Ferguson  &  Houston,  of  .ustoria,  ore.,  tor 
$20,971. 

Boisv,  Idaho. — The  Idaho-Iowa  Lateral  &.  Reservoir 
Co.  has  decided  to  Increase  its  capital  stock  from 
$100,000  to  $250,000.  Iroposed  improvements  are 
said  to  include  the  construction  of  several  reservoirs. 
\V.  C.  Annett,   Mgr. 

State  Kngr.  D.  W.  Ross  is  reported  to  have  about 
completed  preliminary  surveys  for  a  number  of  reser- 
voir sites  in  this  state,  in  accordance  with  the  pro- 
visions of  the  new  national  irrigation  law. 

Itichfield,  O'to/j.^The  City  Council  has  instructed 
P.  D.  Schroeber,  of  Balina,  Utah,  to  make  surveys, 
plans  and  speclflcations  for  the  proposed  water  works 
system. 

Buranyo,  Colo. — This  city  is  reported  to  have  voted, 
at  the  special  election  held  Dec.  2,  to  issue  $150,ouo 
bonds  for  a  new  gravity  system  of  water  works.  It  is 
proposed  to  buy  water  rights  and  reservoirs  on  the 
Florida  River ;  the  present  water  supply  is  from  Las 
Animas  River. 

Xampa,  Idaho. — It  is  stated  that  bids  are  wanted 
Dec.  30  for  the  purchase  of  $10,000  bonds  for  the  con- 
struction of  water  works.     A.  L.  Springer,  City  Cik. 

Oydcn,  Utah. — The  City  Council  has  instructed  the 
Com.  on  Water  Supply  to  secure  options  on  all  arte- 
sian lands  in  Ogden  Valley,  within  2  miles  of  the 
present   water  supply. 

Haratttya,  Wyo. — A  new  ditch  company  has  been 
organized  here,  which  Is  to  be  known  as  the  tioulder 
t_auai  Co.,  to  operate  in  Fremont  and  Carbon  Coun- 
Iks.  Capital  stock,  $60,000.  Incorporators ;  \v .  S. 
Adams,  i!i.  IS.  Steadman,   V> .  U.  uutler,  and  others. 

^■a((  Lake  City,  Utah. — Bids  will  be  received  by  the 
Bd.  of  Pub.  Wks.  until  Dec.  26  for  constructing  all 
water  mains  as  may  he  ordered  by  the  City  Council 
trom  Jan.  1  to  Oct.  31,  1903.  The  approximate 
quantities  of  pipe  to  be  furnished  and  laid,  iuciud- 
lug  excavating,  special  castings,  hydrants,  valves, 
etc.,  are  as  follows:  15,000  iiu.  ft.  of  U-iu.,  5,000  lln. 
ft.  of  Sin.  and  1,600  lln.  ft.  of  10-iu.  Louis  C.  Kel- 
sey.  City  Engr. 

Mt.  Vernon,  hi.  D. — A  water  works  system  is  said 
to  be  projected  for  next  season. 

Cody,  Wyo. — The  Town  Council  is  having  surveys 
and  estimates  made  for  a  system  of  water  works. 
Probable  cost,  $16,000. 

Farmington,  New  Mex. — Bids  are  reported  to  be 
wanted  for  the  enlargement  of  the  Independent  Ir- 
rigating Ditch,  increasing  its  width  2  ft.  trom  the 
head  to  the  Waite  headgate.  Address  Otis  L.  Waite, 
Secy.,   Farmington. 

Helena,  Mont. — At  the  election,  held  Dec.  8,  It  was 
voted  to  bond  the  city  to  the  amount  of  $615,000 
for  the  purpose  of  installing  a  municipal  water 
plant,  for  nre  and  sewerage  purposes. 

Boise,  Idaho. — D.  It.  Cameron,  of  the  Cameron  Lum- 
ber Co.,  operating  at  Harrison,  has  asked  the  State 
Land  Bd.  for  a  franchise  for  the  improvement  of 
Couer  d'Aieue  River  and  its  tributaries.  Estimated 
cost  of  improvement,  $66,000. 

Idaho. — Local  press  reports  state  that  F.  U. 
Buhl,  of  Sharon,  Pa.;  S.  B.  Milner  and  Frank  Knox, 
of  Salt  Lake  City,  Utah,  and  I.  B.  Perlnne,  of  Blue 
Lakes,  Idaho,  are  interested  in  an  electrical  power 
deal  at  Twin  Fails,  Idaho,  which  may  mean  an  ex- 
penditure of  $1,500,000.  The  scheme  is  to  dam  Snake 
River  at  Twin  Falls  and  construct  a  system  of  canals 
which  will  irrigate  270,000  acres,  for  which  work 
preliminary  surveys  are  being  made. 

Canon  City,  Colo. — This  city  is  considering  the 
proposition  to  secure  water  from  the  artesian  wells 
near  Chandler;  It  would  probably  require  about  7 
miles  of  pipe  Hue  to  bring  the  water  to  this  city. 

Denver,  Colo. — The  Denver  Union  Water  Co.  is  re- 
ported to  have  purchased  100  acres  of  land  oa  the 
Platte  River,  and  work  will  begin  at  once  on  a  res- 
ervoir to  have  a  capacity  of  300,000,000  gal. 

Wyoming. — A.  J.  Parshall,  of  Cheyenne,  the  enigl- 
neer  in  charge  of  the  investigation  work  for  the 
U.  S.  geological  survey,  is  making  a  thorough  investi- 
gation of  the  country  through  which  Platte  River 
flows  in  Wyo.,  with  a  view  to  discovering  possible 
reservoir  sites  where  surplus  waters  from  this 
stream  can  he  stored  for  irrigation  purposes. 

Marievillc,  Que. — It  is  stated  that  bids  are  wanted 
I>ec.  22  for  constructing  water  works.  Dupont  &  Le- 
duc.  Engrs.,  35  St.  James  St.,  Montreal,  Que. ;  G. 
Bombardie,  Secy. 

La  Cananea,  Mcx. — W.  T.  Hiscox  &  Co.,  26  Cliff  St.. 
New  York  City,  have  received  the  contract  for  supply- 
ing material  for  a  10-ln.  pipe  line,  10  miles  long,  for 
the  Greene  Consolidated  Copper  Co.,  377  Broadway, 
New  York  City,  at  its  mines.  La  Cananea.  Mexico ; 
amount  of  contract  stated  to  be  about  $60,000. 
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SEWERAGE    AND    SEWAGE    DISPOSAL.  Anglesea,  N.  J. — The  following  bids   were  opened 

,     ,         ..        ,v  i  Nov.  18  by  Mayor  Augustus  Hilton,  for  the  construc- 

Vew   Britain,   Conn. — A    correspondent   writes   that  tion  of  a  sewerage  system  ;  Wm.  H.  Boardman,  Engr. : 

this   city   win   let  a    contract  for   a   tunnel   1,000  ft.  a,    B.    F.    Sweeten    &    Bon,    Camden,    N.    J.,    $17,291 

long  In  connection  with  Its  sewage  disposal   works.  (awarded)  ;  B,  Jas.  O'Nell,  Jr.,  Burlington,  N.  J.,  $17,- 

Attc   London,   Conn.— The   Bd.    of   Sewer    Comrs.    is  J,*^;„Sl  5*''*\,  ""^"f   S'^'t®   ^N'c^^a     ^H    *i'^V*^7  l.V' 

considering  tlie  report,  of  Engr.   Waiter  H.   Richards  ♦-a'll'l  *  Co.,  Newark,  N.  J.,  $31,026.     For  detail  bids 

on    the   sewering   of   Ocean    Beach    Park,    which    in-  see  accompanying  table.        .            ,,            ,,             „ 

eludes    a    plan    lor    the    work    decided    upon   after    a  _.          9007,,^,,.     «  ■„          .nA->     «n  a^     ioaq       «n  fin 

series   of    surveys    and    tests    in    regard    to    tide   cur-       "P,®rr,?3.370  ft.    8-ln $0.42     $0.43     $0.42       $0.60 

rents.      An  IS-iu.   outfall  sewer  of  wood  pipe  will  be  ?'liy.    "■  l"^'" g^          -go          ■^°         ,tHx 

necessary  for  a  distance  of  1,013  ft.     Total  estimated  T^^^.^^' o\        n?           o-          'IS.         ^'^^ 

ixnui  «Q  nnn  59^    ft.    8-in 95          .80          .90            .75 

cost  »y,uw.  80  ft.  10-in 1.25       1.25       1.35         1.25 

Jirscij    lily,    X.    J. — The   Bd.    of    Street    &    Water  20   ft.    12-in 1.65       1.64       1.75         1.75 

(Jomrs.   has   directed   Ch.   Engr.    Van  Keuren  to  pre-       40   plain   manholes 28.00     26.00     28.00       30.00 

pare  speciflcations  for  the  reconstruction  of  the  sew-       17    Int.    manholes 30.00     30.00     30.00       35.00 

ers   in    Belmont    and    Gardner   Aves.      Probable   cost,       12-ln.  cast  iron  pipe 85.00     49.00     43.80       75.00 

$15,000.  10-in.  cast  iron  pipe 85.00     50.00     46.00       75.00 

A    resolution    has    been    adopted   by    the    Bd.   of   S.       8-ln.    cast   iron    pipe 85.00     51.00     48.00       75.00 

and  W.   Comrs.   asking  the  Bd.  of  Finance  to  appro-       50   M    ft.   timlier 25.00     30.00     23.85       35.00 

priate    mouey    for    the    reconstruction    of    the    follow-       Outfalls,    each    25.00     25.00     12.50     100.00 

ing-  sewers:  Bay   St.,   estimated  cost,  $15,600;   Second  ,,             ,.         .,,         „.  ,         .,,    u             1     j        ti,    t 

St,  $7,428;  Van  Vorst  and  Essex  St.,  $8,085.  „  ^•"T""''™?-  {'"n^iT'^  oL'^'i'   ^^   '•et^e'^ed  until   Jan. 

Plans   have   been  nrenarpd   for  a   ti-ft     steel   sewer  '   '>y  "'•  ^-  ^tark.  City  Clk.,  for  constructing  a  sewer- 

to  'help   ca^Ty  offt^ln^'irir  "jerJey   City,   ^a'rf  o'f'The  ^jf^riT'  28?^  Y^ot  'sT^^I'^^T^f  ?["  of'^fo'llf '  J'^ 

sewage  and  surface  water  of  Kavlne   Uoad  sewerage  Jt.  of  64n.  28,700  «.^of  «f-i^.,2.^™^t-,_«£,10-l»;'of' w' 

^  •  in.  and  12  ft.  of  8-ln.  cast  Iron  pipe,  30  manholes,  35 

fhiladclpltia,  I'a. — Bids  will  be  received  until   Dec.  iampholes,    24    flush    tanks,    etc.      Koiand    Woodward, 

10  by  the  Dept.  of  Pub.  Wks.,   Bureau  of  Highways,  Engr. 

for  furnishing  material  and  doing  the  following  work:  n„w„..,    vr ,      <<;*„  rm     m    r>    o*     1           n      *..   .. 

Repairing    sewers,    drain    pipes,    inlets,    etc.,    during  „,,'^S';'°"',/^—City  Clk.  W.   O.  Stanley  writes  that 

fhp    vpii?  140:!-    for    ffpneral    renairs    to    sewers-    for  ">"    ^°^-    ^  •*   ^^^   voted  to  issue  $15,000  bonds  for 

gener^arrep^s   tp   brfdglsf  for'^gradiig,   pTvfng',    re-  '^Lrs'l'sV'p"^"''"  "'  ""  """*'"=  "^''*  P"'°'  ""^   ^«''- 

paving    or    repairing    sidewalks;    for    furnishing    and  erage  system. 

delivering  iron  pipe;  for  the  maintenance  of  unpaved  Atlanta,  Ga. — Rudolph  Herlng,  of  New   York  City, 

and   macadamizeu   public    highways;   furnishing   and  has  been  engaged  by  this  city  to  recommend  a  plan 

delivering  iron  pipe;  terra  cotta  pipe,  cement,   sand,  for  the  improvement  of  the  sewerage  system  and  the 

gravel,   etc.     Wm.  C.   Haddock,   Dir.  disposal  of  sewage. 

Bratlley  Beach,  N.  J. — The  Common  Council  is  stated  Fertmndina,   Fla. — The    City   Council   has   accepted 

to  have  received  the  following  bids  for  the  construe-  plans   and   specifications   for   a  sewerage  system   for 

tion  of  sewers,  estimated  to  cost  $23,800:   W.  J.   Mc-  the   entire   city,   and  it  Is  stated   that   contracts   for 

Cloud  of  Elizabeth,   $24,532;  Harrison   Const.  Co.,  of  same  will  be  let  at  once.     Estimated  cost,  $26,000. 
Newark,  $25,370,  and  Jas.  P.  Hall,  Jersey  City,  $46,- 

117.  Cimnnnati,  O. — Bids  will  be  received  by  the  Bd.  of' 

Pub.  Service  until  Jan.  2  for  furnishing  material  and 

Yonkers,  N.  Y. — The   Common  Council  has   ordered  constructtag  a   trunk  sewer   and   drain   in   a  portion 

plans  and  speciflcations  prepared  for  Lamartine  Ave.  of  Torrence  Eoad.     Geo.  F.  Holmes,  Clk. 
and  North   B'way  relief  sewer;   North  B'way,   sewer 

between    High    St.    and    Glenwood    Ave.,    Ashburtou  Dixon,   III. — Mayor   F.    A.    Truman    (temporary   ad- 

Ave.   relief  sewer.   Elm  St.   and  Van  Cortlandt  Park  dress   Colfax,   la.)   writes  that  only  one  bid  was  re- 

Ave.  sewer  and  Greenvale  Ave.  sewer.  celved   for  sewers   recently   advertised,   and  as  more 

contracts  are  to  be  let  it  has  been  decided  to  post- 

Canonsbura,  Pa. — Bids  are  wanted  Dec.  22  for  con-  pone  letting  until  Feb.  ■ 

Haring,   Engr.,   Crafton.  '''"'  Eoadmaking. 

vot?nrfo?'f$"^-g'oo(;'loTn"?i^ri^'^SlclLfZt^r<SSen\r  wrlSTh'it^'/hTfe^tflng^of'thr-c'o^i't'ractS'^re^Jil^^^ 

rn1i'SfiS^«raid''"s/^LS'g"i!'«'^'''''"«''^''^'^'"^'^'^-  ^,^^Z^%^^^^f^^'-^l^:^?J^ 

Wilminyton,  Del. — Engr.  of  Sewers  T.  Chalkley  Hat-  that    there    will    be   634,380    cu.    yds.    of    excavation, 

ton   recommends    the   construction   of   an   18-in.    pipe  Jas.   Foley,   Chmn.   Drainage   Comrs.  of  said  Dist. 

sewer    in    13th    St.    from      Heaid     St.    to     Brandywine  rhirnnn     III The    Rri     of    T.ncnl     Tmnrovp     hns    nr 

Srf '.H^l  % *'^H?°Sn::''^?'.hP°  ven^'r"^"'  '"'^'""'  ""^  dered^ge'  constructlon'"'of  "a  s'^Xm 'S"  brick  "sewers 

St.  bridge.  In  the  spring  of  the  year.  i^  ^jj^json  ^^d  W.   Madison  Sts.  and  Western  Ave., 

Vamdtn.  X.  J. — City  Engr.   Farnham  has  presented  "  '^"^^  $29,000. 

to  the  City  Council's  Street  Com.  a  plan  for  sewer-  tit.    Bernard,    O. — The    St.     Bernard    Improvement 

ing  the  meadows  at  an  estimated  cost   of  $50,000.  Asso.   has  recommended  to  the  Village  Council  that  a 

trunk   sewer   be   built   through   St.    Bernard   and   ar- 

Indianu,   I'a. — The    Boro.    t:ouncil    has   passed    ordl  rangements   be   made   with  other  villages  of  the  val- 

nances  providing  for  the  erection  of  a  complete  sys-  ley    to   extend    the    system    all    along    Carthage    pike, 

tem    of   sewers  for  this  place,    and  fllter   beds   for  6  Estimated  cost,  $200,000. 
acres    in    area.      The    latter    will    be    located    2    miles 

south  of  the  town.  Thief  Iltver  Falls,  Minn. — See  "Water." 

Jersey  City.  .V.  J. — The  contract  for  Constructing  a  fincinnafi,     O. — The     Bd.     of     Pub.      Service     has 

main  branch  sewer  in  Maicev  Ave.  has  been  awarded  awarded  sewer  contracts  as   follows:   State  Ave.  and 

to   Chas.   O'XeiU.      Estimated   cost,   $11,275.  Lehman  Road  to  Henry  Frank  for  $13,990;   Torrence 

Road,  to  A.   J.   Henkel  &  Bros.,   for  $11,067. 

Brooklyn,    'N.    Y. — The   local   administration  expects  The    Bd.    of    Pub.    Service   has    Instructed    the    Ch. 

to    take   up  and   put   through   at  an   early   date    next  Engr.   to  prepare  plans  and  speciflcations  for  sewers 

year  a  complete  .system  of  relief  sewers  in  this  Boro.  in   the   northwestern   part   of  Price   Hill,   which   will 

at  an  estimated  cost  of  $343,000.  cost  in   the  neighborhood  of  $30,000. 

South  Orange,  N.  J.-^The  following  bids  were  opened  by  the  Village  Trus.  on  Dec.  2  for  the  construc- 
tion of  a  sewerage  system;  Alexander  Potter,  of  New  York  City,  Ch.  Engr.: 

SS  °  ■                         >,             ::!              ^ 

^-S           S  S^.                      T^          5^           g'' 

«l              §•«  M-3              »=           .Sz             Sl5              Iz               &Z 

Items  and  Quantities.                   ^»            U.  ,  5|            g^         ^iS            ^■g             glS             glS 

»§               2=5  or              ^S             oS               3&               ~S                    » 

=0          s^  a«          ^a        |z          ^z          gz           Sz 

Pipe — 10-ln.,  0 — 6  ft,  2,835  ft..        $0.60         $0.76  $0.62         $0.63          $0.70          $0.95          $0.65         $0.88 

10-ln.,  6— 8  ft,   2,560  ft 0.65            0.84  0.67            0.75            0.75            1.00            0.80           1.13 

10-ln.,  8— 10  ft,  4,510  ft 0.80            0.90  0.82            0.90            0.80            1.05            1.00            1.33 

10-ln.,  10 — 12  ft,  3.100  ft 0.85            1.00  0.97            1.15            0.90            1.09            1.15            1.73 

10-ln.,  12— 14  ft.  695  ft 1.00            1.25  1.27            1.30            1.05            1.10            1.60            1.75 

8-ln.,    0—6   ft,   21,940    ft 0.55            0.53  0.48            0.53            0.60            0.78            0.65            0.85 

8-in.,  6 — 8  ft,  53,650   ft 0.60            0.58  0.55            0.65            0.70            0.80            0.80           0.95 

8-in.,  8 — 10  ft,  24,200  ft 0.70            0.66  0.71            0.80            0.73            0.85            1.00           1.30 

8-in.,  10— 12  ft,  4,460  ft 0.70            0.76  0.85            1.10            0.90            0.90            1.05            1.40 

8-ln.,   12— 14  ft.,  1,330  ft 0.80            0.96  1.00            1.25            1.00            0.95            1.50           2.00 

8-in.,    14—16  ft,  200  ft 1.10            1.40  1.25            1.50            1.25            1.10            2.00           3.00 

Iron  pipe — 12  In.,   (75-lb.),  48  ft          2.30            2.50  3.10            2.50            5.00            3.50            2.50           5.50 

10-ln.    (60-lb.),   216  ft 1.80            2.25  2.65            2.00            4.50            2.25            2.25           5.50 

8-in.     (45-lb.),    504    ft 1.30            2.00  2.25            1.60            4.00            2.10            2.00           5.00 

Manholes,  10  ft   or  less,  343...        33.00          34.00  42.00         35.00          35.00          38.00          50.00         50.00 

Manholes,  over  10  ft.,  90  ft 4.00            4.00  6.00            3.50            5.00            7.50            5.00           5.50 

Fl.  fnks  with  syphon  &  met'rs,  79       60.00         58.00  90.00         60.00          65.00          69.00       125.00       100.00 

Branches,    10-in.x4-ln.,    300 0.70            0.80  1.05            1.50            0.90            1.00            1.00           0.60 

Brancnes,  8-ln.x4-ln.,  2,000 0.50            0.80  0.70            1.15            0.65            0.75            0.75           0.60 

Rock,   2,500   cu.    yds 0.70            2.00  2.00            2.00            3.20            3.00            3.00           4.00 

Sheeting,  50  M  ft 5.00          30.00  20.00         35.00          30.00          35.00          35.00         20.00 

Timber  In  foundation,  10  M  ft.  .        30.00          30.00  30.00          50.00         50.00          60.00         40.00         40.00 

Extra   concrete,  50  cu.  yds 5.00            7.50  10.00          12.00          10.00            9.00          10.00           8.00 

Extra  brickwork,  50  cu.  yds.  ..  .        12.00          12.00  12.00          12.00          12.00          10.50          12.00         13.50 

Tar  joints  on  10-in.,  450 0.10            0.30  0.35            0.25            0.30            0.45            0.50           0.25 

Tar  joints  on  8-ln.,  2,500 0.05            0.20  0.30            0.25            0.25            0.30            0.45           0.20 

Totals     $08,009  $104,464  $107,586  $115,318  $119,259  $134,682  $144,525  $172,530 

Ashury,  Park  N.  J. — The  Beach  Com.  of  the  Bd.  of  Dcs  Moines,  la. — The  lowest  bids  received  Dec.  2 
Aldermen  has  decided  to  accept  the  offer  of  Jas.  A.  for  the  construction  of  3,444  ft.  of  sewer  on  12th  St. 
Bradley  to  sell  the  beach  front  and  the  sewer  system  is  stated  to,  have  been  from  O.  P.  Herrlek  at  $1.37 
for  $150,000.  It  is  stated  that  the  city  authorities  per  lin.  ft. 
contemplate  inviting  bids  for  plans  and  the  construc- 
tion of  a  new  steel  board-walk,  casino,  music  stand  Colvmbus,  O. — Bids  are  wanted  Jan.  6  for  the  con- 
and  bathing  establishment,  in  anticipation  of  the  sale  structlon  of  sewers,  as  advertised  In  The  Englneer- 
of  bonds  to  be  voted  upon  probably  In  the  near  future.  ing  Record. 


Gibson  City,  III. — The  city  officials  recommend  the 
construction  01  a  sewer  system  similar  to  the  system 
In   Urbana. 

Wyandotte,  Mich. — See  "Water." 

Bt.  Paul,  Minn. — An  extension  of  the  main  sewer 
along    Concord    St.    has   been   ordered   at    a   cost   of 

$7,000. 

tipringtield.  111. — It  has  been  agreed  by  the  Bd.  of 
Pub.  Improv.  to  recommend  the  placing  of  an  18-1  n. 
sewer  pipe  In  2d  St. 

Ottawa,  111. — At  a  recent  mass  meeting  a  vote  was 
taken  In  favor  of  the  construction  of  a  new  sewer 
system  on   the  west  side. 

Clinton,  HI. — Engr.  J.  G.  Meilulsh,  of  Bloomlngtou, 
111.,  writes  that  the  following  bids  were  opened  Nov. 
22  by  the  drainage  commissioners  of  Friend's  Creek 
Special  Drainage  Ulst,  in  the  Counties  of  De  Witt 
and  Piatt,  for  the  construction  of  the  main  drainage 
channel  In  said  district ;  a,  new  channel ;  6,  old  chan- 
nel :  J.  W.  Boyer,  Manchester,  lud.,  a,  6.9  cts. ;  6,  7 
cts. ;  U.  H.  McVVIlilams,  Mattoon,  111.,  o,  8  cts. ;  6,  6 
els. ;  Canal  Const.  Co.,  Chicago,  111.,  a,  7.5  cts. ;  6,  7.5 
cts. ;  Elkhart  Const.  Co.,  Elkhart,  Ind.,  a,  7.5  cts. ;  b, 
9.5  cts. ;  It.  N.  Andrews  Co.,  Hamilton,  O,,  a,  8.23 
cts.  ;  b,  8.23  cts.  ;  John  McAndrews,  Bradley,  111.,  a, 
6%  cts. ;  6,  6%  cts. ;  John  A.  Brumbaugh,  Elkhart 
Ind.,  a,  8  cts. ;  b,  8  cts. ;  J.  E.  Rogers  &  Co.,  Tuscola, 
Hi.,  a,  8  cts. ;  b,  10  cts. ;  Chas.  R.  Lewis,  Tuscola,  111., 
a,  7  cts. ;  b,  7  cts. ;  total,  $12,822  (awarded)  ;  Pollard, 
Goff  &  Co.,  Champaign,  111.,  a,  6%  cts. ;  b,  6%  cts. ; 
G.  A.  McWiliiams,  Melvln,  111.,  a,  6.8  cts. ;  6,  7.1  cts. ; 
Jos.  Lewis,  Atwood,   Hi.,  a,  10  cts. ;   6,  11  cts. 

Kamas  City,  Mo. — A  correspondent  writes  that  bids 
will  be  received  until  Dec.  16  for  constructing  4,000 
ft.  of  pipe  sewers  in  Sewer  Dist.  No.  132,  cost  $5,- 
000;  also  for  constructing  25,000  ft.  of  pipe  sewers, 
5,000  ft.  of  brick  sewers,  102  manholes,  62  catch 
basins,  7  flush  tanks  in  Sewer  Dist.  No.  211,  cost 
$00,000.     R.   W.   Waddell,   City  Engr. 

Lautun,  Okla.  Ter. — Bids  are  wanted  Jan.  5  for  fur- 
nishing material  and  constructing  a  sewer  system. 
D.  A.  Jacobs,  City  Clk.;  W.  S.  Suields,  Designing 
Engr.,   Rm.  1715  Marquette  Bldg.,   Chicago,  111. 

Lake  Charles,  La. — Plans  and  estimates  for  a  sys- 
tem of  sanitary  sewerage  have  been  prepared  by  John 
W.  Maxcy,  of  Houston,  Tex.,  and  submitted  to  the 
City   Council.     Approximate  cost  of  work,   $240,000. 

Houston,  Tex. — The  City  Engr.  is  said  to  be  prepar- 
ing plans  and  specifications  for  a  storm  water  sewer 
9  ft.  in  diameter,  which  is  to  drain  one  section  of 
the  city,  beginning  with  Austin  St.  and  extending  to 
the  Bayou. 

«ait  Lake  City,  Utah. — Bids  will  be  received  by  the 
Bd.  of  Pub.  Wks.  until  Dec.  26  for  constructing  all 
pipe  sewers  that  may  be  ordered  by  the  City  Coun- 
cil from  Jan.  1st  to  Oct.  31,  1903.  The  approximate 
quantities  of  pipe  to  be  furnished  and  laid.  Includ- 
ing excavatings,  manholes,  flush  tauks,  etc.,  are  as 
follows:  30,000  lin.  ft.  of  8-in.  1,000  lin.  ft  of  10-ln. 
and  1,600  lin.  ft.  of  12-in.  Louis  C.  Keisey,  City 
Engr. 

Fresno,  Cal. — City  Engr.  I.  Tellman  writes  that 
this  city  contemplates  building  2Vi!  miles  of  30-In. 
brick  sewer  to  take  the  place  of  an  18-ln.  pipe  sewer 
which  Is   too  small.     Probable  cost,  $30,000. 

Ft.  Columbia,  Wash. — See  "Water." 

South  Omaha,  Neb, — It  is  proposed  to  construct  a 
5-ft.  brick  sewer  from  20th  and  N  Sts.  to  the  river. 
I'robabie  cost,  $25,000. 

Seattle  Wash. — The  City  Council  has  ordered  the 
construction  of  sewers  on  Madroua  Place  and  other 
connecting  streets,  which,  according  to  the  estimate 
presented  by  the  city  engineer,  will  cost  $30,000. 
The  construction  of  a  system  of  sewers  for  the  Lake 
Dell  Improvement,  has  also  been  ordered  at  a  cost 
of  $19,000. 

Listowel,  Ont. — The  contract  for  building  a  sewer 
and  sewage  disposal  works  has  been  awarded  to  P. 
I*igeon,   of  Sebringville,  for  $5,710. 

BRIDGES. 

Providence,  li.  I. — A  bill  has  passtd  the  House,  au- 
thorizing this  city  to  repair  the  bridge  on  the  east 
side  of  Exchange  Pi.,  at  a  probable  cost  of  $120,000. 

Boston,  Mass. — Wm.  T.  Pierce,  Engr.  Metropolitan 
Park  Comn.,  writes  that  the  following  bids  for  con- 
structing Wellington  Bridge  (pile  structure),  Middle- 
sex Fells  Parkway,  were  received  by  the  Metropolltau 
Park  Commission  Dec.  1  :  W.  H.  Ellis.  Boston,  $115,- 
900  ;  Jos.  Ross,  Boston,  $111,900  ;  T.  B.  Ruggles,  Bos- 
ton, $100,601;  Benj.  Young,  Chelsea,  $99,(00;  Wm. 
L.  Miller,  Boston,  $93,000 ;  Lawier  Bros.,  Charles- 
town,  $89,000 ;  Mayo  Contracting  Co.,  Boston,  $86,- 
285;  Jones  &  Meehan,  Boston.  $86,000  (awarded). 
The  bridge  will  be  over  800  ft.  long,  and  the  con- 
tract calls  for  about  1,000,000  ft  of  hard  pine  and 
spruce  lumber,  and  about  1,500  oak  plies. 

I'oiA-,  Pa. — Bids  are  wanted  Dec.  16  for  construct- 
ing a  bridge  in  the  12th  Ward  and  one  in  the  8th 
Ward.     John  R.  Lafean,  Chmn.  Highway  Com. 

Yonkers.  N.  Y. — Plans  and  speciflcations  have  been 
accepted  for  a  modern  highway  bridge,  with  a  paved 
roadway,  to  be  built  across  the  N.  Y.  &  Putnam  Ry. 
at  Caryl  Ave. 

Pulaski.  Pa. — The  Bd.  of  Pub.  Bldgs.  and  Grounds, 
at  Harrisburg,  has  selected  Herman  Laub,  Lewis 
Blk.,  Pittsburg,  to  prepare  plans  and  specifications 
for  the  State  bridge  to  be  built  in  this  city.  The 
Bd.  of  Viewers  recommended  the  building  of  a  2-arch 
stone  bridge,  to  cost  about  $20,000. 

Taylorsville,  Pa. — Press  reports  state  that  the  Bal- 
timore &  Ohjo  R.  R.  Co.  has  decided  to  build  a  stone 
bridge  across  Buffalo  Creek  west  of  Taylorsville 
Station,  on  the  Pittsburg  &  Wheeling  division,  esti- 
mated to   cost   about  $50,000. 

Chestertoien,  Md. — The  Comrs.  of  Kent  and  Queen 
Anne  Counties  are  reported  to  have  under  considera- 
tion the  repair  of  bridge  across  Chester  River,  in 
this  city.     It  is  proposed  to  put  in  a  new  draw,  etc. 

Philadelphia,  Pa. — See  "Sewerage  and  Sewage  Dis- 
posal." 
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Jtmutette.  Pm. — The  Town  Council  has  voted  to  cou- 
straet  an  iron  bridge  at  7th  St.:  also  to  construct  an 
ai^  under  the  tracks  ot  the  Pennaylranla  R.  R.  at 
Sd  St 

rort.  i*«- — ^The  Co.  Comrs.  have  approved  the 
actloa  of  the  Grand  Jartes  In  recommendins  the 
bolldtiix  of  a  bridge  at  Ktchland  Ave. 

Bnre,  P*. — Local  press  reports  siate  that  tlie 
CMit  has  approved  the  recommendation  of  the 
Qtmmi  i'tMW  tbat  an  Iron  bridge  be  built  across  Sus- 
qaebanna  River,  in  this  borough,  at  a  probable  cost 
of  (lOlOOa^  and  the  Co.  Comrs.  will,  according  to  re- 
pocta.  soon  ask  for  bids  for  constructing  same. 

Lykm*.  Pa. — Viewers  appointed  to  report  on  the 
boUdlng  of  a  county  bridge  across  Rattling  Creek, 
in  tkla  borough,  have  decided  In  favor  of  construct- 
iBg  laid  bridge. 

Kmntlarr.  X.  Y. — The  officials  ot  the  Central  Hud- 
son R.  R.  are  said  to  t>e  contemplating  the  building 
of  a  oevf  bridge  across  the  K.  K.  tracks  at  East 
Ureenbosh  turnpike,  to  replace  present  structure, 
which  Is  In  poor  condition. 

It  Is  sMted  that  petitions  are  being  circulated  ask- 
lu  for  the  building  of  a  wagon  and  foot  bridge  at 
tSm  Are. 

Moettlerillf.  X.  Y. — Press  reports  state  that  the 
N.  T.  C  Jk  H.  R.  R.  R.  Co.  is  about  to  construct  a 
S-track  bridge  across  Schenectady  turnpike  in  this 
dty.  The  bridge  is  to  consist  of  2  steel  spans,  and 
Is  to  hare  stone  abutments. 

/farri«6«n>.  Pa. — The  Viewers  appointed  to  report 
on  the  rebuilding  of  the  county  bridge  across  Scboyl- 
klll  River  In  Schnylkill  County,  at  Shollenberger's 
t>06Slng.  have  filed  their  report  recommending  the 
bnUdlng  of  a  steel  truss  structure. 

atnaittiurg.  Pa. — The  Co.  Comrs.  and  the  Strouds- 
borg  Paasenger  Ry.  Co.  are  reported  to  have  reached 
an  agreement  whereby  the  Ry.  Co.  Is  to  construct 
a  bildge,  for  said  railway,  across  Pocono  Creek. 

VrJCrrs  Horte.  Pa. — it  is  reported  that  a  petition 
is  In  drcnlaUon  asking  for  the  building  of  a  bridge, 
1,200  ft.  long,  to  cross  the  P.  C.  &  Y.  and  the  Ohio 
connecting  railroads  and   Chartiers  Creek. 

Moraria.  i»a..— The  Court  has  adopted  the  report  of 
the  Bd.  of  Viewers  in  favor  ot  opening  the  new  road 
to  Moravia,  wUch.  it  is  stated,  will  necessitate  the 
construction  of  a  ^0,000  bridge  across  Beaver  River. 

Xetc  York,  X.  Y. — The  following  bids  were  opened 
Dec.  11  by  tj.  Llodenthal,  Comr.  Bridges,  for  con- 
structing the  Manhattan  tower  foundation  of  Man- 
hattan bridge  (No.  3)  over  the  East  River.  All  bid- 
ders of  New  York  City.  Item  A  is  work  complete 
above  el.  — 79.15 ;  B,  between  el.  —70.15  and  — 83 
(1,602  cu.  yds.)  ;  C  to  G,  1,664  cu.  yds.  each  bet. 
planes  4  ft.  apart  down  to  el.  — 103 : 

,  a  .  .  £    03 

Items.  •         2j5  SSS        «!?*" 

oH        ?aoy        son       ortmrti 

A 1480,66©     S612,500     »506,0e6     t450,0OO 

8 10.00  43.00  7.50  lO.UO 

C 10.00  36.00  7.50  10.00 

0 0.01  26.00  7.50  0.01 

B 0.01  25.60  7.50  0.01 

K 0.01  24.60  7.50  0.01 

<J 0.01  19.50  7.50  0.01 

Total $512,727     $902,032     $574,415     $482,727 

Xrw  York,  X.  T. — Bids  are  wanted  Dec.  22  for  re- 
building Bank  Rock  Bridge  in  Central  Park.  Wm.  U. 
WIIlcox.  Comr.  of  Parks 

Oamiden.  X.  /.—The  Bldg.  Com.  of  the  Bd.  of  Free- 
hoMen  la  reported  to  be  contemplating  the  elevating 
of  Federal  St.  bridge. 

Augusta,  Ga. — A  bill  has  passed  the  House,  author- 
lalng  the  bnlldtng  of  a  bridge  across  Savannah  River 
at  Sand  Bar  Ferry. 

MelnpaU*.  Hi. — Reports  state  that  a  railway  bridge 
la  to  be  built  across  Ohio  River  by  the  St.  Louis  & 
San  Francisco  R.  R.  in  this  city. 

Othkoih,  Wi*. — Erickson  &  Lehman  have  prepared 
plans  for  a  siogle  60-ft.  span  steel  bridge,  which  it 
b  proposed  to  build  across  Sawyer  Creek,  at  a  prob- 
able cost  of  $6,000. 

LaiKotter.  0. — The  Co.  Comrs.  are  said  to  be  con- 
templating the  boltding  of  a  bridge  across  Hocking 
Blrer. 

I'inloM,  ta. — It  is  stated  that  a  bridge  is  to  be  built 
across  Cedar  River  at  Vinton,  In  connection  with  the 
Vinton.  Belle  Plalne  &  Independence  Ry.  J.  D. 
Wardle,  Engr.,  Cedar  Rapids. 

Bridgeport,  W.  Vo. — Local  press  reports  state  that 
bids  will  be  rwselved  by  F.  S.  Rice,  City  Clk..  for 
boUdlng  a  bridge  across  Wheeling  Creek  at  West  St., 
to  cost  about  ^000. 

JoUet,  lU. — The  Boards  of  Will  and  Gnindy  Coun- 
ties are  contemplating  the  bnlldlng  of  a  $25,000 
bridge  across  Kankakee  River. 

Huron.  O. — The  Lake  Shore  Electric  Ry.Co.  is  re- 
ported to  have  under  consideration  the  building  of 
a  brUge  Id  this  city. 

Terre  Haute,  InH. —  I»cal  press  reports  state  that 
Uda  will  be  received  by  the  Co.  Comrs.  until  Dec. 
31  for  constructing  24  bridges  in  various  parts  of 
the  county;  19  of  the  structures  are  to  be  combina- 
tion steel  and  concrete,  and  to  range  from  12  to 
40  ft.  In  length,  and  the  other  5  are  to  be  steel 
bridges,  ranging  from  80  to  110  ft.  In  length. 

BtoomMd,  /Hd.— Bids  will  be  received  by  the  Bd. 
of  Co.  Cfomrs.  until  Jan.  6  for  constructing  the  steel 
aopcratmctare  of  a  106-ft.  bridge  in  ICicbland  Town- 
■blp,  sod  for  constmrtlng  the  substructure  and  steel 
•operstmcture  of  a  40-rt.  bridge  In  Taylor  Township. 
Hsrrey  L.  Doney.  Co.  Aud. 

Pesrte,  fU. — A  esnesiKmdent  writes  that  bids  will 
bs  raeeired  In  January  for  constructing  a  concrete 
brUfe  across  Fsrm  Creek. 

DetnU,  Mich. — The  bnlldlng  of  a  railroad  bridge 
mct«m  DttToir  Strer  la  reported  to  be  again  under 
eoMMentloB. 
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hast  Grand  Forktj  ifi«».— The  City  Council  and 
County  Comrs.  have  agreed  to  build  a  bridge  across 
Red  Lake  River,  between  Washington  and  Michigan 
Aves. 

rinciiniati,  O. — Press  reports  state  that  the  Court 
had  determined  that  the  Cincluuati  &  ludiana  West- 
ern R.  R.  Co.  may  construct  at  Harrison  Ave.,  in 
.Middlecreek  bottoms,  a  temporary  wooden  trestle, 
to  be  replaced  in  a  period  agreed  upon  by  the  said 
compauy  aud  the  Clevelaud,  Cincinnati,  Chicago  & 
St.  Louis  Ry.  (over  whose  tracks  it  is  to  cross)  by 
a  500-ft.  steel  span,  so  constructed  that  It  will  not 
interfere  with  the  traffic  or  handling  of  freight  by 
the  C,  C,  0.  &  St.  Louis  Ry.  This  steel  span,  the 
railroad  experts  are  reported  to  have  stated,  will 
cost  $70,000. 

Sprinyfield,  0. — The  Park  Bd.  is  reported  to  have 
under  consideration  the  erection  of  a  viaduct  over 
Bechtle  Ave.,  in  Snyder  Park,  for  the  use  of  the  Sid- 
ney &  Piqua  Traction  Co. 

Hempstead,  Tex. — Reports  state  that  the  railroad 
bridge  in  this  city,  belonging  to  the  Houston  & 
Texas  Central  Ry.  Co.  will  be  repaired,  or  possibly 
a  new  structure  erected. 

Meridian,  Hiss. — It  is  stated  that  bids  are  wanted 
for  a  double  bridge  to  be  built  across  the  branch  of 
the  Marlon  and  Livingston  road  near  Jim  Pack  Place. 
B.  V.  White,  Clk. 

McKinney,  Tex. — The  Comrs.  Court  is  reported  to 
have  ordered  the  building  of  2  iron  bridges,  each  to 
have  a   50-ft.   span. 

Laxcrence,  Kan.— A  press  report  states  that  the 
citizens  have  voted  to  erect  an  iron  bridge  across 
Stranger  Creek   In  Easton  Township. 

Tacoma,  Wash. — The  Council  Com.  has  decided  to 
construct  a  wood  and  iron  bridge  across  Puyaliup 
River  at  21st  St.,  at  a  cost  of  $12,000. 

Dale,  Colo. — Press  reports  state  that  the  largest 
bridge  on  the  Florence  &  Cripple  Creek  B.  R.  has 
been  destroyed  by  Are.  The  bridge  is  situated  be- 
tween Dale  and  Adelaide. 

San  Jose,  Val. — Co.  Surveyor  J.  G.  McMillan  writes 
that  bids  for  the  Endmoudson  Ave.  bridge  have  been 
rejected. 

Olivet,  8.  D. — Bids  will  be  received  by  the  Co. 
Ciomrs.  until  JaB.  7  for  constructing  2  steel  bridges 
as  follows:  1  across  Twelve  Mile  Creek  to  have  1 
span  40  ft.  long,  and  roadway  16  ft.  wide,  the  other 
to  be  built  across  Lone  Tree  Creek,  to  have  1  span, 
80  ft.  long,  and  roadway  16  ft.  in  the  clear.  D.  D. 
Wipf,  Co.  Aud. 

Colorado  Springs,  Colo. — Local  press  reports  state 
that  the  Santa  Fe  R.  R.  Co.  will  construct  a  steel 
bridge,  80  ft.  wide,  at  Costilla  St. 

PAVING  AND  ROADMAKING. 

Philadelphia,  I'a. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Xew  York,  X.  Y. — Bids  are  wanted  Dec.  16  for  reg- 
ulating, regrading,  reflagglng  and  reeurbing  a  portion 
of  Edgecombe  Ave.  and  for  regulating,  grading,  curb- 
ing and  flagging  portions  of  171st  and  172d  Sts.  Jacob 
A.   Cantor,    Boro.   Pres. 

Baltimore.  Ud. — Asst.  Engr.  Jas.  A.  Paige  writes 
that  the  lowest  bid  opened  Dec.  3,  by  the  Bd.  of 
Awards,  for  work  on  Northwest  St.,  was  from  Daniel 
Sullivan  as  follows:  brick  paving  on  4-ln.  concrete, 
$1.97  per  sq.  yd. ;  cobble  paving  in  cross  streets,  80 
cts.  per  sq.  yd.;  cobble  repaving,  40  cts. ;  414-in.  curb, 
65  cts.  per  lin.  ft.;  old  curb  redressed  and  reset,  18 
cts.  per  lin.  ft.;  old  curb  redressed  In  place,  10  cts. 
per  lin.  ft.;  4^4-ln.  headers,  45  cts.  per  lin.  ft.;  grad- 
ing, 33  cts.  per  cu.  yd.;  total,  $10,189.  Other  bids 
received  were  from  Owen  Patterson  at  $11,783,  and 
Filbert  Paving  &  Const.  Co.  at  $11,713. 

Elmira,  N.  Y. — The  Bd.  of  Supervisors  has  adopted 
the  Grand  Central  Ave.  route  as  the  route  for  pro- 
posed macadam  road  between  Elmlra  and  Horse- 
heads.     Chas.  Chamberlain,   Chmn.  Special  Com. 

Keadinii.  Pa. — The  Mt.  Penn  Speedway  &  Boulevard 
Co.  has  been  organized  by  Wm.  Abbott  Wltman,  H. 
T.  Shlck  and  Calvin  M.  Dechant,  O.  B.,  to  construct 
a  driveway  about  3  miles  long  and  50  ft.  wide,  along 
Mt.   Penn.     Capital  stock  of  Co.,   $30,000. 

Cape  May,  X.  J. — Former  Senator  Wm.  Fllnn,  Peter 
Shields  and  Chas.  Fitzgerald,  of  Pittsburgh;  Ellis 
D.  Thompson,  of  Philadelphia,  and  Frank  G.  Ed- 
wards, of  Bristol,  Pa.,  have  been  considering  with 
the  City  Council  details  of  improvements  of  .  east 
Cape  May  and  Two  Mile  beach  at  a  proposed  outlay 
of  several  million  dollars.  They  asked  that  the  city 
expend  $100,0(X)  on  the  beach  boulevard  along  the 
front  of  the  property.  A  20-ft.  steel  boardwalk  is 
said  to  have  been  agreed  upon. 

Union  Center,  X.  Y. — Surveys  are  about  to  be  made 
for  a  macadam  road  from  Union  Center  to  Maine. 

Hyracuae.  X.  Y. — Bids  were  opened  Dec.  8  for  pav- 
ing Grape  St.,  and  the  lowest  prices  were,  according  to 
local  press  reports,  from  the  Syracuse  Improvement 
Co.,  as  follows :  For  Trinidad  asphalt,  $53,714,  $51,- 
935  and  $54.011 ;  for  brick  the  bids  of  said  company 
were:  $59,078,  $57,299,   $65,328  and   $65,625. 

Brooklyn,  X.  Y. — Bids  will  be  received  by  J.  Edw. 
Swanstrom,  Boro.  Pres.,  until  Dec.  24  for  furnishing  ma- 
terial and  repaving  with  asphalt  on  a  concrete  founda- 
tion a  portion  of  Boerum  Place,  requiring  1,390  sq.  yds. 
of  asphalt ;  for  paving  with  asphalt  on  a  concrete 
foundation,  a  portion  of  Hinsdale  St.,  requiring  7,825 
sq.  yds.  of  asphalt  and  1,090  cu.  yds.  of  concrete;  also 
for  furnishing  and  delivering  1  stone  crusher  and  2 
steam   road  rollers. 

Long  Island  City,  X.  Y. — Bids  will  be  received  until 
Dec.  20  by  Joseph  Cassldy,  Boro.  Pres.,  for  furnishing 
material  and  regulating  grading,  curbing,  and  paving 
with  asphalt  (about  3,100  so.  yds.,  including  binder 
course),  on  a  concrete  foundation,  a  portion  of  St. 
Nicholas  Ave. ;  for  furnishing  material  and  repairing 
and  maintaining  asphalt  pavement  on  a  concrete  foun- 
dation (about  4,200  sq.  yds.,  including  binder  course), 
a  portion  of  Fulton  St.  Bids  will  also  be  received  at 
the  same  time  for  furnishing  and  delivering  to  the 
Bureau  of  Highway  5,000  cu.  yds.  of  screenings  of  trap 
rock.  In  the  5th  Ward,  Boro.  of  Queens. 
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Hodman,  X.  Y. — This  town  has  petitioned  for  the 
construction  of  2  sections  of  road  each  2^  miles 
long,   under  the  Hlgbee-Armstrong  law. 

Pittahurg,  Pa. — -The  Allegheny  County  Comrs.  pro- 
pose to  sell  only  $100,000  worth  of  the  $550,000  road 
bonds  recently  offered  for  sale,  the  remainder  to  be 
sold  early  next  year. 

Ft.  Myer,  Fa.— -Bids  are  wanted  Jan.  10  for  con- 
structing macadam  road,  as  advertised  in  The  Engi- 
neering Record. 

ronton,  0. — Kids  are  wanted  Dee.  29  for  $19,100 
street  improvement  bonds.     C.  C.  Loyd,  City  Clk. 

2'erre  Haute,  Ind. — Bids  are  wanted  Dec.  29  for 
macadamizing  4  streets.     Robt.  H.  Sparks,  City  Engr. 

Cincinnati,  O. — Bids  are  wanted  by  the  Bd.  of  Pub. 
Service  until  Dec.  19  tor  improving  a  portion  ot 
Woodlawn  Ave.  by  grading,  curbing  and  macadam- 
izing; also  for  Improving  a  portion  of  Hand  Alley, 
by  grading,  setting  curbs,  aud  paving  the  roadway 
with   brick.     Geo.   F.   Holmes,    Clk. 

Bids  will  be  received  by  the  Jid.  of  Pub.  Service 
until  Dec.  22  tor  improving  a  portion  of  Bassett  Road 
by  grading,  setting  curbs,  flagging  and  macadamizing 
the  roadway.  Bids  will  also  be  received  until  Jan.  t! 
tor  Improving  a  portion  of  Front  St.  by  grading,  set- 
ting curbs,  and  paving  the  roadway  with  granite.  Geo. 
P.  Holmes,  Clk. 

Toledo,  0. — Bids  are  wanted  Jan.  5  for  furnishing 
material  and  improving  a  portion  of  Willow  Ave., 
by  paving  with  block  on  a  6-in.  concrete  or  8-ln.  sand 
foundation,  or  with  asphalt  block,  on  a  6-in.  bank 
gravel  or  broken  stone  foundation.  Chas.  H.  Nauts, 
City  Clk. 

The  lowest  bid  opened  Dec.  1  tor  paving  on  De- 
troit Ave.  is  reported  to  have  been  from  Jas.  Sheehan 
at  $1.52  for  Athens  block  for  concrete  foundation  or 
$1.10  with  sand  foundation;  grading,  17  cts.;  the 
contract  calls  for  8,505  yds.  of  paving  and  2,5()0  en. 
yds.   ot  grading. 

Bloomington,  111. — Brick  pavement  and  sewers  will 
be  constructed  on  Seminary  Ave. 

tit.  Paul,  Minn. — The  Bd.  of  Pub.  Wks.  has  awarded 
to  W.  J.  Preston  the  contract  tor  macadamizing  a 
portion  ot  Concord  St.,  tor  $17,313. 

Findlay,  O. — A  petition  Is  being  circulated  tor  the 
paving  of  West  Crawford  St.   with  brick. 

Chieaijo.  111. — The  Ud.  of  Local  Improv.  has  ordered 
portions  of  the  following  streets  paved  with  asphalt: 
Brlgham  St.,  $10,500;  Clay  St.,  $13,000;  Hastings  St., 
$49,000;  West  Ohio  St.,  $32,500;  Ballon  St.,  $28,000; 
Elk  Grove  St.,  $13,000;  West  Huron  St.,  $17,000: 
Keenon  St„  $15,500;  Locust  St.,  $21,500;  Wisconsin 
St.,  $14,500;  Belden  St.,  $77,000;  Walnut  St.,  $47,000; 
Morgan  St.,  $6,500.  Streets  ordered  paved  with  brick 
were  Center  Aye.,  $11,500,  and  W.  67th  St.,  $13,000. 

Manistee,  Mich. — Col.  IC.  W.  Muensoher  has  Just 
completed  the  survey  ot  a  branch  of  the  Manistee 
County  Road  from  a  point  on  the  main  Hue  4  miles 
out  from  Manistee  to  Portage  Lake  aud  <_>nekama,  a 
distance  of  7  miles.  The  grading  aud  claying  of  this 
line  will  be  put  under  contract  next  spring,  and  pos- 
sibly a  considerable  amount  ot  macadamizing  on  the 
main  line. 

Milwaukee.  Wis. — Local  press  reports  state  that 
there  are  40  miles  of  cedar  block  pavement  left  in 
this  city,  a  large  portion  ot  which  is  in  such  a  con- 
dition that  new  pavement  will  be  necessary  soon. 

A'eto  Castle.  Ind. — A  iictltlon  has  been  signed  by 
South  Main  St.  residents  to  pave  that  thoroughfare 
early  in  the  spring;  brick  will  probably  be  the  ma- 
terial used. 

Delphi,  Ind. — Carroll  Co.  Comrs.  are  reported  to  have 
awarded  the  contract,  for  32  miles  ot  free  gravel 
roads  in  Burlington  and  Democrat  townships,  to 
Hlllis  &  Co.,  of  Cass  County,  for  $53,000. 

Saginaw,  Mich. — City  Eugr.  Roberts  estimates  that 
the  street  paving  work  already  proposed  for  next 
year  would  cost  fully  $200,000,  while  the  amount 
available  for  the  year  is  said  to  be  only  about  $30,- 
000;  the  only  solution  is  said  to  be  a  charter  amend- 
ment. For  the  17  streets  which  it  is  proposed  to 
pave,  bituminous  macadam  and  brick,  with  possibly 
some  asphalt,  will  be  used. 

Columhus,  0. — The  contract  for  paving  Pearl  alley 
has  been  awarded  to  Baldwin  Bros.  &  Graham  at 
a  cost  ot  $8,588,  Bolen  Blk.  to  be  used. 

Washington,  lar — The  City  Council  has  passed  a 
resolution  to  pave  with  brick  the  square  and  1  block 
each  way  and  the  4  alleys  through  the  blocks  abut- 
ting on  the  public  square. 

Madison.  Wis. — Bids  are  wanted  Jan.  3  tor  turnisb- 
Ing  material .  and  grading,  curbing  and  paving  with 
asphalt  on  a  portion  ot  Mifflin  St.  O.  S.  Norsman, 
City   Clk. 

Wellsville,  0. — Bids  ai'e  wanted  Dec.  27  for  furnish- 
ing material  and  laying  about  70,000  sq.  yds.  of  pave- 
ment In  this  city  ;  bids  on  various  kinds  ot  material 
will  be  received.     O.  K.  Buckhout,  Secy. 

Battle  Creek,  Mich. — The  City  Engineer's  final  esti- 
mate of  $19,321  for  the  cost  of  paving  Muskegon  Ave., 
$8,662  tor  Third  St.  and  $4,053  for  Grand  Ave.  has 
been  referred  to  the  Street  (jom. 

Laporte,  Jnd. — The  County  Comrs.  have  awarded 
the  contract  for  completion  ot  unfinished  macadam 
roads  in  Laporte  Co.  to  Ralph  H.  Bertsch  &  Co.,  of 
Alexandria,  tor  $38,450. 

La  Crosse,  Wis. — City  Engr.  Frank  Powell  estimates 
the  cost  of  paving,  for  which  contracts  are  about  to 
be  let,  at  $9,882  for  north  side  macadam,  $94,270  for 
south  side  macadam,  and  the  total  for  brick  paving. 
$60,278. 

Oklahoma  City,  Okla.  7'er.— The  property  owners  on 
East  Reno  St.  are  circulating  a  petition  for  the  pav- 
ing of  that  street  with  asphalt. 

St.  Joseph,  Mo.— Local  press  reports  state  that 
King  Hill  Ave.  is  to  be  paved  before  spring,  making 
a  good  thoroughfare  between  this  city  and  South  St. 
Joseph. 
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Helena,  Ark. — A  resolution  has  been  introduced  in 
the  City  Council  directing  the  City  Engr.  to  prepare 
estimates  of  the  cost  of  paving  Cherry  St.  with  brick 
and  asphalt. 

LouisL-HIc,  Ky. — The  Bd.  of  Pub.  Wks.  has  awarded 
to  Henry  L.  Kremer  the  contract  for  paving  4  alleys 
with  vitrified  block  at  $1.27  per  sq.  yd.,  total  about 
$5,700. 

A*.  Louis,  1/0. ^Delmar  boulevard  property  owners 
have  decided  to  recommend  bituminous  macadam  as 
the  material  to  be  used  in  the  reconstruction  of  that 
thoroughfare. 

Ft.  Worth,  Tex. — City  Engr.  John  B.  Hawley  writes 
that  the  following  bids  were  opened  Nov.  21  for  brick 
and  asphalt  paving  on  Houston  St.,  work  to  Include 
8,000  cu.  yds,  of  excavation,  3,000  ft.  free  haul,  and 
contracts  were  awarded  Dec.  1  as  Indicated  below — 
rt,  with  concrete  foundation  of  gravel  with  Amer.  Port, 
cement  (Dallas),  6  in.  thick;  6,  with  concrete  founda- 
tion of  crushed  rock  with  Amer.  Port,  cement  (Dal- 
las), 6  in.  thick:  B'or  vitrified  brick  paving — O.  Kau- 
der  &  Sons,  Texarkana,  Tex.,  a,  $1,771/2  per  cu.  yd  ;  b, 
$1.90  per  sq.  yd. ;  excavating  at  48  cts.  per  cu.  yd. ; 
totals,  a,  $48,215 ;  6,  $51,340.  Parker- Washington 
Co.,  Kansas  City,  Mo.,  a,  $1.70  ;  b,  $1.95  ;  excavating, 
60  cts. ;  totals,  a,  $47,300  (10,000  yds.,  brick,  award- 
ed) ;  b,  $53,550.  Brown  &  Dabney,  Dallas,  Tex.,  a, 
$1.95  ;  6,  $2.25  ;  excavating  50  cts. ;  totals,  a,  $52,750  ; 
6,  $00,250.  For  asphalt  paving — Parker-Washington 
Co.,  a,  $2.07  ;  b,  $2.22,  using  either  sheet  asphalt  or 
Uvalde,  Tex.,  rock  asphalt ;  excavating,  60  cts.  per  cu. 
yd.;  totals,  a,  $56,550  (15,000  yds.,  rock  asphalt, 
awarded),  and  b,  $60,300.  Barber  Asphalt  Paving  Co., 
a,  $2.24%;  b,  $2.3714  for  sheet  asphalt;  a,  $1.!)8,  6, 
$2.11,  for  Indian  Territory  rock  asphalt ;  excavating 
48  cts. ;  totals,  a,  $59,965  for  sheet  and  $53,340  for 
rock  asphalt ;  b,  $63,215  for  sheet  and  $56,590  for 
rock  asphalt. 

Ifreat  Falls,  Mont. — The  City  Engr.  is  preparing 
estimates  of  the  cost  of  repaying  Central  Ave.,  and 
the  contract  for  said  work  will  probably  soon  be  let 
by  the  City  Council. 

Salt  Lake  City,  Utah. — Bids  will  be  received  until 
Dee.  26  by  the  Bd.  of  Pub.  Wks.  for  constructing  all 
cement  sidewalks  that  may  be  ordered  by  the  City 
Council  from  Jan.  1  to  Oct.  31,  1903.  Louis  C.  Kel- 
sey.  City  Engr. 

POWER  PLANTS,  GAS   AND    ELECTRICITY. 

South  Norwalk,  Conn. — It  is  stated  that  bids  will 
be  received  in  January  for  building  an  extension  to 
the  municipal  lighting  plant.  The  cost  is  placed  at 
$15,000,  and  contemplates  the  addition  of  a  250-H.-P. 
high  speed,  4-valve  engine,  direct-connected  to  a 
150-Kw.,  D.  C,  250-volt  generator,  direct-connected 
closed  arc)  multi-current  generator,  direct-connected 
to  a  85-H.-P.,  250-volt  D.  C.  motor,  also  110  series, 
D.  C,  5  ampere  enclosed  arc  lamps.  A.  B.  Winches- 
ter,  Des.  Engr.  and  Gen.  Supt.  of  plant. 

Massena,  N.  Y. — A  press  report  states  that  there  is 
a  movement  on  foot  to  transmit  electrical  power  from 
the  plant  of  the  St.  Lawrence  Power  Co.  at  Massena 
through  this  northern  section  of  the  State  as  far  as 
Watertown. 

Mt.  Union,  Pa. — W.  H.  Mondy  is  stated  to  have 
secured  a  franchise  for  an  electric  light  plant. 

Port  Deposit,  Md. — The  Port  Deposit  Electric  Co. 
is  stated  to  have  decided  to  expend  about  $5,000  in 
improvements. 

Milton,  N.  Y. — A  press  report  states  that  the  New- 
burg  Light,  Heat  &  Power  Co.  of  Newburg  will  light 
the  streets  of  Milton  from  the  supply  generated  in 
Newburg. 

Bojierstown,  Pa. — Deem  Bros,  are  stated  to  have 
petitioned  the  Conncil  for  a  franchise  for  an  electric 
light  plant.  Arc  lights  to  be  furnished  at  $65  per 
year  and  incandescent  lights  at  $18. 

Philailelphia,  Pa. — The  lowest  bid  received  Dec.  6 
by  the  Dept.  of  Charities  and  Correction  for  the  erec- 
tion of  an  annealed  Iron  gas  holder  and  steel  tank, 
of  a  capacity  of  75,000  cu.  ft.,  at  the  House  of  Cor- 
rection gas  works,  is  stated  to  have  been  submitted 
by  Delly  &  Fowler,  of  Philadelphia,  Pa.,  for  $11,480. 

Buffalo,  N.  T. — The  Trus.  of  the  City  and  County 
Hall,  in  a  report  to  the  Bd.  of  Superv.,  are  stated  to 
have  recommended  that  the  building  be  lighted  with 
electricity  Instead  of  gas,  stating  that  an  electric  light 
plant  could  be  installed,  at  a  cost  of  $45,000. 

Chamberaburg,  Pa. — See  "Sewerage  and  Sewage  Dis- 
Ijosal." 

Palo  Alto,  Pa. — Clarence  P.  King  and  D.  J.  Duncan 
are  about  to  apply  for  a  charter  for  the  Palo  Alto 
Electric  Co.,  which  proposes  to  supply  light,  heat 
and  power  in  the  borough. 

Baldwin,  L.  I.,  N.  Y. — The  Nassau  Light  &  Power 
•Jo.  is  about  to  petition  the  Bd.  of  Comrs.  of  the 
Town  of  Hempstead  for  a  franchise  to  extend  Its 
pole  line  from  Hempstead  to  Baldwin,  for  the  pur- 
pose of  supplying  light,   heat  and  power  in  Baldwin. 

Bartow,  Fla. — See  "Sewerage  and  Sewage  Disposal." 

Bamesville,  Ga. — See  "Water." 

Elwood,  Ind. — The  Citizens'  Heat  &  Light  Co.,  of 
Elwood,  has  been  incorporated,  with  a  capital  of  $200,- 
000,  by  Jacob  Roomis,  Herbert  P.  Carpenter,  Wm.  A. 
Mason,  and  others,  all  of  Elwood 

Hayward,  Wis. — The  Hayward  Electric  Light  & 
Power  Co.  has  been  incorporated;  capital,  .$25,000. 
Incorporators:  T.  S.  Whitten,  J.  H.  Hellweg  and 
Henry  Murphy. 

Brookli/n,  la. — The  Brooklyn  Lighting  &  Htg.  Co. 
has  been  Incorporated;  capital,  $10,000.  Incorporators: 
J.  F.  Hatcher,   E.  J.  Breckinridge,  Snd  others. 

Niles,  /(I.— The  Niles  Electric  Light  &  Power  Co.. 
of  Niles,  is  reported  Incorporated,  with  a  capital  of 
.$5,000,  to  furnish  light,  heat  and  power.  Incor- 
porators: Julius  H.  Geweke,  Adam  Harrer,  and  oth- 
ers. 

Barahoo,  Wis. — The  Baraboo  Lighting  Co.,  of  Bara- 
boo,  is  reported  Incorporated,  with  a  capital  of  $100,- 
000.  Incorporators:  Beebe  H.  Stone,  Daniel  Ruggles 
and  Geo.  McFarland. 


Clarksville,  la. — The  Clarksvllle  Electric  Lighting 
Co.  is  reported  to  have  secured  a  franchise  for  an 
electric  light  and  heating  plant. 

Wyandotte,  Mich. — See  "Water." 

Cleveland,  O. — Bids  will  be  received  by  the  Bd.  ol 
Control  until  Dec.  23  for  furnishing,  lighting,  extin- 
guishing, and  keeping  in  repair.  Including  the  fur- 
ulshlng  of  glass  and  all  material  therefor,  1,100  elec- 
tric lamps,  for  a  period  of  1  year.  Chas.  P.  Salen, 
Dlr.  of  Pub.  Wks. 

Si.  Paul,  Minn. — The  Government  Is  said  to  be  con- 
sidering the  expenditure  of  $25,000  for  a  lighting 
plant  In  the  federal  building  In  St.  Paul. 

Chicago,  III. — Bids  will  be  received  by  Edw.  B. 
Elllcott,  City  Electrician,  until  Dec.  18  for  furnish- 
ing the  city  with  gas,  gasoline,  or  electric  light  on 
certain  parts  of  streets  in  different  sections  of  the 
city,  during  the  year  1903. 

Hot  Springs,  Ark. — Bids  will  be  opened  by  the  Bd. 
of  Pub.  Affairs  Jan.  12  for  furnishing  arc  electric 
lights,  of  not  less  than  1,600  c.  p.,  for  a  period  of 
10  years  from  Jan.  1,  1904,  on  an  all  night  schedule. 
Hamp  Williams,   Secy. 

Walnut  Bidge,  Ark. — See  "Water." 

Lexington,  Ky. — Bids  will  be  received  by  H.  T.  Dun- 
can, Mayor,  until  Dec.  23  for  lighting  the  streets 
with  lights  of  actual  2,000  c.  p.,  on  a  5-year  contract, 
as  follows:  for  1  year  with  the  city  having  the  priv- 
ilege of  renewing  the  contract  each  year  up  to  and 
Including  the  5  years  from  Jan.  1,  1903.  Bids  are 
to  be  for  304  lights  on  all  night  schedule. 

Manchester,  Ky. — The  citizens  are  stated  to  have 
voted  to  issue  $7,000  electric  light  bonds. 

Plattsburg,  Mo. — The  Plattsburg  Light  &  Power  Co. 
has  been  incorporated,  to  supply  electric  light,  power 
and  heat;  capital,  $40,000.  Incorporators:  M.  J. 
Trimble.  Claude  C.  Funkhouser.  and  others. 

Abilene,  Tex. — Bids  received  Nov.  29  for  putting  In 
machinery  and  complete  apparatus  for  power,  elec- 
tric lights,  water  supply  system  and  steam  heating 
and  ventilating,  at  the  Epileptic  Colony  at  Abilene, 
have  been  rejected,  and  new  bids  will  be  received 
by  K.  M.  Love,  Compt.  of  Pub.  Accounts,  at  Austin, 
until  Jan.  3. 

Jasper,  Ala. — The  Mayor  and  Bd.  of  Aldermen  are 
stated  to  have  granted  J.  M.  Cranford  and  associates 
a  franchise  for  an  electric  light  plant. 

Buntsrille,  Ala. — Engineer  Jackson,  of  Nashville. 
Tenn.,  estimates  the  cost  of  constructing  a  municipal 
electric  light  plant,  at  $16,000. 

Beaumont,  Tex. — The  City  Council  is  reported  to 
have  passed  on  first  reading,  an  ordinance  granting 
a  gas  franchise  to  R.  M.  Mothner  and  Robt.  Stelner. 

Rugby,  N.  D. — rAllan  Tompkins  is  reported  inter- 
ested in  the  construction  of  an  electric  light  plant. 

Puyallup,  Wash. — The  City  Council  Is  reported  to  have 
granted  a  franchise  to  a  local  company  to  construct 
an  electric  light  plant.  H.  G.  Rowland  and  Carey 
Stewart  are  reported  Interested. 

Las  Vegas,  N.  M. — The  Comrs.  of  San  Miguel  Coun- 
ty are  stated  to  have  granted  the  Capitol  Power  & 
Lighting  Co.  a  franchise  for  an  electric  light  system 
and  an  electric  railway.  The  company  proposes  con- 
structing a  power  plant  on  the  Pecos  River.  It  also 
has  a  franchise  In   Sante  Fe. 

Canon  City,  Colo. — The  Franchise  Com.  of  City 
Council  has  reported  In  favor  of  granting  H.  A. 
Black,  of  Pueblo,  a  franchise  for  a  gas  plant. 

Idaho. — See  "Water." 

Reno,  NevL. — The  Washoe  Power  &  Development  Co. 
has  been  organized  at  Reno,  with  J.  N.  Evans.  Pres., 
and  R.  Brown,  Secy.  The  plant  will  be  located  7  miles 
north  of  Reno  on  Truckee  River  and  will  have  a  ca 
paclty  of  7,000  H.-P. 

Winnipeg,  Man. — It  Is  reported  that  the  Winnipeg 
Power  Co.  will  expend  $100,000  in  machinery  for  Its 
new  power  plant. 

ELECTRIC  RAILWAYS. 

East  Providence,  R.  I. — The  Town  Council  is  stated 
to  have  granted  the  Rhode  Island  Co.  a  franchise  to 
extend  Its  line  from  PhlUlpsdale  to  Pawtucket. 

Woodbury,  Conn. — Floyd  P.  Hitchcock,  of  Wood- 
bury; Chris.  Strobel,  of  Waterbnry,  and  others,  are 
reported  Interested  in  the  construction  of  an  electric 
railway  from  Woodbury  to  Waterbnry  by  way  of 
Middlebury,  and  also  to  Seymour  by  way  of  South- 
bury,  Pomperaug,  Oxford  and  Hotchklssville. 

Grafton.  Tt. — The  House  has  passed  the  bill  incor- 
porating the  Grafton  &  Saxton's  River  Ry.  Co. 

Uxbridge,  Mass. — The  Uxbridge  &  Blackstone  St. 
Hy.  Co.  Is  stated  to  have  petitioned  the  Selectmen 
tinder  the  name  of  the  Uxbridge,  Whitlnsvllle  & 
Douglas  St.  Ry.  Co.,  for  a  franchise  to  build  a  line 
from  the  Rivulet  Road  to  the  Northbrldge  line  at 
Whitlnsvllle. 

Stafford  Springs,  Conn. — The  Stafford  Springs  Ry. 
Co.  Is  stated  to  have  secured  a  franchise. 

Leominster,  Mass. — The  Dirs.  of  the  Worcester 
Consolidated  St.  Ry.  Co.  are  stated  to  have  decided 
to  extend  the  line  from  Greendale  to  Leominster, 
passing  through  West  Boylston  and  Sterling.  W.  W. 
McKee,  Ch.   Engr.,  Worcester. 

Derby.  Conn. — The  R.  R.  Comrs.  are  stated  to  have 
approved  the  plan  of  the  Connecticut  Ry.  &  Light- 
ing Co.  for  an  extension  of  its  lines  from  Derby  to 
Milford;  also  for  double  tracking  the  Shelton  line. 
J.  E.  Sewell,   Gen.  Mgr.,  Waterbury. 

Great  Barrinaton.  Mass. — It  is  stated  that  the  New 
York  &  Berkshire  Ry.  Co.  will  build  an  electric  line 
from  Great  Barrlngton,  Mass.,  to  Copake,  N.  Y.,  a 
distance  of  13%  miles,  to  connect  with  the  Harlem 
division  of  the  New  York  Central  R.   R. 

Middleboro.  Mass. — The  Selectmen  are  stated  to 
have  granted  a  franchise  to  the  Middleboro,  Ware- 
ham  &  Buzzards  Bay  St.  Ry.  Co. 


Hunlinylon,  Mass. — W.  A.  Whittlesey,  of  Plttsfleld ; 
J.  H.  Dickinson,  of  Huntington,  and  Emory  D. 
Church,  of  Ashfleld,  are  reported  Interested  In  the 
construction  of  an  electric  railway  between  Hunting- 
ton  and   Shelburne  Falls. 

Perth  Amboy,  N.  J. — The  Rarltan  Traction  Co.  is 
stated  to  have  petitioned  the  City  Council  for  a  fran- 
chise from  Smith  St.  to  the  Rarltan  River  bridge,  now 
building.    W.  G.  Rock,  Supt.,  I'erth  Amboy. 

^  Volney,  N.  y.— -The  Syracuse  &  Ontario  Electric  Ky. 
Co.  U  stated  to  have  secured  a  franchise  through  the 
town. 

Pleasantville,  N.  J. — The  Council  is  stated  to  have 
granted  a  franchise  to  the  Atlantic  City  &  Suburban 
Traction  Co- 

aien  Cove,  L.  I.,  N.  Y. — The  Glen  Cove  K.  K.  Co. 
is  stated  to  have  petitioned  the  Superv.  at  Mlneola 
for  a  franchise  for  a  trolley  line  over  certain  high- 
ways in  Glen  Cove,  extending  from  the  Landing  Road 
to  the  Long  Island  R.  II.  station  at  Sea  Cliff. 

Jamestotcn,  N.  Y. — It  Is  stated  that  surveys  have 
been  finished  by  the  Jamestown  St.  Ry.  Co.  for  an 
electric  road  from  Jamestown  to  the  court  house  In 
the  village  of  Mayvllle.  Chas.  Griflath,  Ch.  Engr., 
Jamestown. 

lioyerstourn,  Md. — The  Boro.  Council  Is  stated  to 
have  granted  a  franchise  to  the  Trappe-Limerick 
Electric  Ry.  Co. 

Salamanca,  A.  1'. — The  Village  Trus.  are  stated  to 
have  granted  a  franchise  to  the  Berney  Traction  Co. 

Catonaville,  Md. — Jackson  C.  Gott,  218  N.  Charles 
St.,  Baltimore,  is  stated  to  have  prepared  plans  for  a 
power  house  for  the  United  Rys.  &  Electric  Co.,  to  be 
erected  near  CatonsviUe.  It  will  be  a  1-story  brick 
building,  60x64  ft.,  and  cost  about  $15,000. 

Mt.  Holly,  N.  J. — The  People's  Traction  Co.  is 
stated  to  have  petitioned  the  Bd.  of  Freeholders  for 
the  use  of  two  stone  roads  for  trolley  lines.  One 
from  Mt.  Holly  to  SmlthvlIIe,  the  other  from  Mt. 
Holly  to  Burlington. 

West  Chester,  Pa. — The  West  Chester,  Kennett 
Square  &  Wilmington  Ry.  Co.  is  reported  Incor- 
porated to  operate  a  railway  line  In  New  Castle 
County,  Del.;  capital,  $150,000. 

Culiumbia,  S.   C- — The  Columbia  &  Lexington   Elec- 
tric Ry.  Co.  is  stated  to  have  petitioned  the  Council 
for    a    franchise.      The   company    will    build   a   steel 
.  bridge  across   the   Oongaree  at  the  foot  of  Senate 

St. 

Toledo,  O. — Eugene  M.  Hill  is  stated  to  have  peti- 
tioned the  Co.  Comrs.  for  a  franchise. 

Youngatown,  O. — The  Youngstown  &  Ohio  River  Ky. 
&  Light  Co.,  of  Salem,  has  been  incorporated,  with  a 
capital  of  $10,000,  to  construct  an  electric  railway 
from  Youngstown  to  Bast  Liverpool.  Incorporators: 
S.  FIshel,  Ernest  Mueller,  and  others. 

Portsmouth,  0. — The  Portsmouth  St.  Ry.  &  Elec- 
tric Light  Co.  is  reported  to  be  considering  plans  for 
a  power  bouse. 

Michigan  City,  Ind. — The  Michigan  City  Traction 
Co.  has  been  Incorporated,  with  a  capital  of  $50,000, 
by  Col.  Russell  B.  Harrison  of  Indianapolis,  Jere.  B. 
Collins,  and  Mlnrad  A.  Schutt,  of  Michigan  City. 

Kauknuna,  Wis. — G.  W.  Knox  and  H.  P.  Knuth  are 
reported  to  have  secured  right  of  way  for  an  elec- 
tric railway  about  18  miles  in  length  from  Kaukauna 
through  Wrlghtown  and  Little  Rapids  to  De  Pere. 

Lansing,  Mich. — The  City  Council  Is  stated  to  have 
granted  the  Michigan  Traction  Co.  a  franchise  for 
au  electric  railway  to  Battle  Creek. 

Kalamazoo,  Mich. — S.  J.  Dunkley,  W.  S.  Dewing, 
and  others,  of  South  Haven,  are  reported  Interested 
in  the  construction  of  an  electric  railway  between 
Kalamazoo,  South  Haven  and  Paw  Paw. 

Logansport.  Ind. — Surveys  are  being  made  for  an 
Interurban  railway  from  Frankport  to  Logansport  via 
MIchlgantown  and  Burlington.  D.  A.  Coulter,  of 
Frankport,   Is  at  the  head  of  the  organization. 

Wabash,  Ind. — The  Wabash  &  Rochester  Electric 
R.  R.  has  purchased  about  all  Its  right  of  way  and 
expects  to  commence  building  not  later  than  Jan.  1, 
1903.     Wm.   Tuttle,   Pres. 

Indianapolis,  Ind. — The  Co.  Comrs.  are  stated  to 
have  granted  a  franchise  to  the  Indianapolis,  Leba- 
non &  Frankfort  Traction  Co. 

Beaver  Dam,  Wis. — The  City  Council  is  stated  to 
have  granted  a  franchise  to  the  Madison  &  North- 
eastern Ry.  Co.  The  company  proposes  constructing 
a  line  from  Madisoj  to  Fond  du  Lac  to  connect  with 
the  Fond  du  Lac  Bay  Line. 

Anderson,  Ind. — The  City  Council  is  stated  to  have 
granted  the  Union  Traction  Co.  an  addition  of  31 
years  to  its  franchise.  The  company  in  return  pro- 
poses constructing  a  line  to  Elwood  by  way  of  Frank 
lln,  a  line  to  Mlddleton  by  way  of  Dalevlile  and  to 
enlarge  the  central  power  house  In  this  city. 

Buckhannon,  W.  Va. — A  charter  has  been  granted 
to  the  Clarksburg  &  Buckhannon  Electric  R.  R.  Co., 
with  a  capital  of  $300,000,  to  construct  a  line  be 
tween  Clarksburg  and  Buckhannon.  D.  Bailey  and 
G.  F.  Stocker,  of  Buckhannon,  and  D.  W.  Jacobs,  of 
Clarksburg,  are  among  the  Incorporators. 

Kenton.  O. — The  Findlay.  Kenton  &  Bellefontalne 
Electric  Ry.  Co.  Is  stated  to  have  petitioned  the 
Council  for  a  franchise. 

Muskegon  Heights,  Mich. — Jos.  KIrwin.  representing 
the  Grand  Rapids,  Grand  Haven  &  Muskegon  Ry. 
Co.,  of  Grand  Rapids,  has  petitioned  the  Village 
Council  for  a  right  of  way  on  Lake  Harbor  St.  to 
Mona  Lake. 

Wausau,  Wis. — Dr.  A.  W.  Trevitt.  Neal  Brown,  and 
others,  are  stated  to  have  petitioned  the  Council  for 
a  street  railway  franchise. 

Ft.  Worth,  Tex. — The  City  Council  Is  stated  to  have 
granted  a  franchise  to  the  Northern  Texas  Traction 
Co. 
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LtmitcOle  Kt — Victor  W.  Lyon,  of  JeffersonvlIIe. 
iBd,  la  maklnc  surrey*  for  the  Louisville  Street  Car 
CoTftwM  LrOuTsTlIIe  to  Jeffersontown,  6^4  miles,  and 
tiOB  lAQlnllle  to  Worthington.  10  miles. 

The    stockholders    of    the    LoulsTlUe    AnchoraBc 
Pcwe«  Valley   Eleiirle  R.   K.  Co.   are   stated   to  have 
Totcd  for  Improvements  Involrlng  the  expenditure  of 
il.S30,000.     r.   Mtwre,   Mgr.,  LoulsTllIe. 

Wabtmt  KUge.  jlrt.— See  "Water." 

Part  OOma.  lli*». — A  charter  Is  stated  to  hare 
beta  nmnt^  to  the  Trl-State  and  Gulf  R.  R.  Co.  to 
c«astroct  a  railroad  from  Port  Gibson  to  Mobile, 
AM.,  or  to  Gulfport,   Miss. 

r«i«fa»  SpHnft.  Colo. — The  City  Council  Is  stated 
to  h«Te  franted  a  franchise  to  the  Colorado  Springs 
Jc  Cripple  Creek  District  Ry.  Co. 

OaJtimd.  Oil. — CUT  Clk.  K.  W.  Church  writes  that 
the  ftaBchlse  for  a  double-track  street  railway  (bids 
oBeaed  Dec  1)  has  been  awarded  to  the  Oakland 
t%uolMated  Co.,  12th  and  Washington  Sts. 

Btttltm  C»L — Town  Clk.  Chas.  E.  Thomas  writes 
that  the  'Oakland  Transit  Consolidated  Co.  of  Oak- 
Uad  haa  been  nanted  a  franchise.  T.  W.  Nelson, 
Ch.  SnfT.,  Oakland. 

Oatlait^.  rul. — G.  W.  Keed.  acting  for  J.  H.  Mac- 
Donald,  la  reported  to  have  petitioned  the  Snperv. 
and  aty  Council  for  a  franchise  for  a  street  railway, 
as  an  extension  of  the  one  In  Pleasant  Valley. 

RAILROADS. 

Tor*  H»ren.  Pa. — The  York  Hnven  &  Rowenns 
R.  R.  Co.  has  been  Incorporated,  with  a  capital  of 
nOOiOOO  to  constmct  a  railroad  from  York  Haven  to 
Rowenna,  a  distance  of  6  miles.  Incorporators:  Sam- 
oel  Bea,  Chas.  E.  Pugh,  both  of  Philadelphia,  anil 
others,  all  olBclals  of  Uie  Pennsylvania  R.  R.  Co. 

Jirao*l»»  V  v.- -A  press  report  states  Hint  the 
PaaaaylTanla  R.  R.  Co.  proposes  constructing  a 
bridge  over  the  Blast  River  at  Ward's  Island  and  a 
railroad  around  Brooklyn.  The  plan  is  reported  to 
be  entirely  Independent  of  the  tunnel  plan.  Ihls 
line  will  connect  the  terminal  at  Bay  Ridge  on  the 
LoDX  Island  shore  with  that  at  Greenville,  N.  J., 
and  will  be  employed  for  the  transportation  ot 
frelcht.  W.  H.  Brown,  Ch.  Eugr.;  Samuel  Rea,  \lce- 
ITes.,  Philadelphia,  Pa. 

Bufalo.  .V.  r.— The  Niagara  Transfer  Ry.  Co..  of 
Balblo,  has  been  Incorporated,  with  a  capital  of 
llOeiOOO,  to  constmct  and  operate  a  steam  railroad 
{torn  Buffalo  to  Tonawanda.  Directors;  John  t.. 
Conway.  Wm.  II.  Alport.  Tracy  C.  Becker,  and  oth- 
ers, all  of  Buffalo. 

ItaUlom.  Pa. — The  Crary  Construction  Co..  T20 
B'way,  N.  Y.  City.  Is  stated  to  have  secured  the  con- 
tract for  bnlldlng  16  miles  of  steam  road  connecting 
the  Northern  Central  at  Ralston,  Pa.,  with  the  Le- 
hixh  Valley  at  Towanda.  The  road  Is  owned  by  the 
Sosqnehanna  &  New  York  R.  R.  Co. 

PilttlMrg,  i'a.— The  Council  is  stated  to  have 
nuned  an  ordinance  granting  the  Pennsylvania  R.  R. 
to.  permission  to  construct  its  East  End  branch,  and 
also  amended  the  Wabash  ordinance  so  that  the 
Pennsylvania  can  build  an  elevated  line  along  Du- 
aoesne  way  under  the  Wabash  tracks  that  will  ex- 
tend aeroas  Allegheny  River  to  the  North  Side.  W. 
H.   Brown,  Ch.   Engr.,   Philadelphia. 

ThnrmoHt.  Mil.— The  Monocac.v  Valley  &  Frederick 
B.  R.  Co.  has  been  incorporated  with  a  capital  of 
SL»,UOO  by  Alex.  Ramsbursr.  Luther  Zimmerman,  and 
others,  of  Frederick,  and  L.  K.  Waesche,  of  Thnr- 
monl.  The  Monocacy  Vall?y  B.  R..  which  is  4  miles 
long  rminlng  from  Thurmont  to  the  Cutoctin  Fur- 
nace, will  be  acquired  by  the  new  company  and  ex- 
tended to  Frederick,   a  distance  of  11  miles. 

Hrdford.  Pa. — The  Hedford  4  Western  R.  It.  Co.  has 
been  incorporated,  with  Geo.  H.  Stein,  of  Philadel- 
phia, as  Pres..  to  build  a  steam  road  from  Mt.  Dallas, 
Bedford   county,    to  Gelger's,    Somerset   county. 

Blue$eU.  W.  Vo.— The  Norfolk  &  Western  K.  B.  Co. 
is  staled  to  have  eouipleteil  plans  for  the  expenditure 
of  (500,000  In  Improvements  In  Btuefleld. 

rtmrimiMli.  ((.The  Cincinnati.  Dayton  &  Ft.  Wayne 
By.  Co.,  of  Dayton,  has  been  incorporated,  witli  a 
caplul  of  ll.nOO.iXXj,  to  constmct  a  railroad  with 
tennlnalK  to  be  at  Cincinnati  and  a  point  on  the 
Indiana  line  In  Van  Wert  County,  where  it  will  con- 
nect with  another  part  of  the  system  running  to  Ft. 
Wayne,   Ind. 

fharlrttim.  Mo. — The  Charleston  ft  Mississippi 
Hirer  R.  B.  Co.  has  been  incorporated,  to  build  a 
'  standard  gauge  railroad  from  a  point  in  Scott 
CooatT.  Ho.,  to  a  point  on  the  Mississippi  River  op- 
posite Hickman.  Ky.,  and  to  pass  through  or  near 
Charleston;  length  of  the  road  to  be  abont  50  miles. 
Incorporators:  Paul  P.  Moore  and  J.  Bart,  of  Charles- 
ton, and  others. 

«r  Loste,  Ko.— W.  8.  McChesney.  Jr..  Gen.  Mgr.  of 
tl>e  Termioai  R.  R.  Assoc,  of  St  Lonls,  Is  stated  to 
hare  awarded  contracts  for  terminal  extension  and 
imprnvement,  involving  an  expenditure  of  abont  $3.- 
000,000.  to  Jas.  Stewart  ft  Co.  of  St.  Lonls  .and  Ful- 
ler ft  Co..  of  New  York.  N.  Y. 

Basen,  Ark. — The  Ilazen  ft  Northern  R.  R.  Co.  has 
sen  inoorporated.  to  construct  a  railroad  from  Haz- 
an  to  Dea  Arc,   Bearcy  and  Heber,  a  distance  of  GH 
Bllea. 

Poeahontat,  Ark. — A  charter  has  been  granted  to 
the  Arkansas  ft  Northern  R.  B.  Co.  to  constmct  a 
rsilroad  from  Pocahontas  to  Newport  b.v  way  of 
Black  Rock,  a  distance  of  75  miles:  capital.  Sl.OOO,- 
OOO.    Dr.  J.  H.  Meyers,  of  Black  Bock,  is  the  Pres. 

EI4O0.  Ho. — A  charter  has  been  granted  to  the 
Osage  ft  Osatfc  B.  B.  Co..  with  a  capital  of  $250,000. 
to  bolM  a  line  25  mllf-s  In  length  from  Eldon  to  the 
Osage  Iron  Work"  in  Cnnidi-n  County,  Incorporat- 
ors: A.  P.  Cox,  W.  H.  Glaskin.  and  others,  of  Kan- 
sas City,   Ifo. 

Omnoer.  Tex. — A  charter  has  been  granted  to  the 
Granger.  Georgetown,  Anstln  ft  San  Antonio  Ry.  Co. 
t*  Mltd  a  line  80  mltcs  Di  length,  from  Granger, 
thnosli  Atistltt.  to  Ban  Uaicoa,  Tex. 
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rt.  Smith.  Ark. — A  press  report  states  that  the 
Arkansas  Valley  &  Guthrie,  the  Frisco  line  will  bo 
extended  to  Fort  Smith,  Ark.  C.  D.  Purdon,  ot  St. 
Lonls,  Mo.,  Is  Ch.  Engr.,   Frisco  System. 

Stoekton.  Cal. — The  Stockton  &  Heckwith  Pass  Ry. 
Co.  has  been  Incorporated,  with  a  capital  of  $15,- 
1100,000,  to  construct  a  rnllrond  from  Stockton  to  Pur- 
doy,  a  total  distance  of  270  miles.  Directors:  H.  F. 
Fortmann,  J.  Daliell  Brunu,  and  others. 

PUBLIC  BUILDINGS. 

Uarlboio,  Mass. — A  $36,000  brick  building  Is  to  be 
erected  for  use  as  a  library. 

Maldrit.  Mass. — The  Trus.  of  the  Men's  Club  of  the 
Uulversallst  Church  are  stated  to  have  decided  on 
plans  for  a  new  church  and  a  club  house,  to  cost 
about   $70,000. 

Proritlenvr.  U.  I. — The  plans  of  Thornton  &  Thorn- 
ton have  been  accepted  for  a  State  Sanatorium  to  be 
erected  at  BurrillvUle.  The  plans  call  for  4  build- 
ings all  connected  to  be  built  of  wood,  with  stone 
underpinning.  Lewis  J.  Pierce  will  furnish  material 
and  erect  the  buildings,  including  heating  and  plumb- 
ing, for  $.'i5,150. 

Prrkasit,  I'a.  —  Local  press  reports  state  that  Chas. 
W.  Bolden  &  Co.,  Archts.,  Philadelphia,  will  receive 
bids  until  Dec.  20  for  erecting  a  new  structure  for 
the  St.  Stephen's  Reformed  Church  at  Perkasle. 

Claiisiillr.  I'a. — The  I'lesbvterian  Congregation  Is 
about  to  erect  a  $15,000  church.  Bids  have  not  yet 
been  asked. 

I'hiludrlithia,  Pa. — The  contract  tor  the  erection 
of  8  steel  and  glass  pavilions  for  consumptive  wards 
at  the  Philadelphia  Hospital  Is  stated  to  have  been 
awarded  to  John  II.  Jordan,  2118  Oxford  St.,  at 
*  125.000. 

Ualtinion:  Mil. — The  Conin.  having  in  charge  the 
erection  of  an  armory  tor  Troop  A  Is  stated  to  have 
rejected  bids  received  for  the  erection  of  the  build- 
ing, as  all  were  in  excess  of  the  appropriation,  which 
is  $50,000. 

-VciP  York.  A',  r. — Bids  are  wanted  Dec.  22  for  fur- 
nishing material  and  erecting  a  comfort  station  at 
North  Meadow,  Central  Park.  Wm.  R.  WIUcox, 
Comr.  of  Parks. 

nrookltin.  X.  Y. — Bids  are  wanted  Dec.  24  tor  fur- 
nishing material  and  making  general  repairs  and 
alterations  to  interior  ot  Borough  Hall,  Boro.  of 
Brooklyn.      J.    Edw.   Swaustroni,   Boro.   Pres. 

^chenccladu,  X.  Y. — It  Is  stated  that  the  New  York 
State  Electrical  Laborator.v  Comn.  has  approved 
plans  for  a  State  electrical  laboratory;  cost  ot  build- 
iiigs    and    equipments    will    be   between   $250,000   and 

nataria.  A'.  V.— The  Bd.  of  Mgrs.  ot  the  State 
School  for  Blind  at  Batavia  are  stated  to  have  de- 
cided to  erect  a  power  house,  heating  plant,  and 
laundry;   probable  cost.   $.10,000. 

Hrookli/n,  N.  Y. — Bids  were  opened  Dec.  .3  for  3 
public  comfort  stations,  at  Division  Ave.  and  Broad- 
way, Fulton  and  Joralemon  Sts.,  and  Fulton  St  and 
Flatbush  Ave.  The  bid  of  Thos.  Dwver,  1st  Ave. 
bet.  107th  and  lOSth  Sts.,  N.  Y.,  was  the  lowest  on 
the  first  two,  being  $23,000  for  all.  On  the  last 
Thos.  G.  Carlin,  215  Montague  St.,  bid  $22,950  for 
hot  water  heating  and  $23,000  for  steam.  The  bids 
e.\cced  the  appropriation. 

Jesui>.  fla. — T.  J.  Darling,  of  Waycross.  is  stated 
to  have  secured  the  contract  for  erecting  the  court 
house  for  $18,950. 

Cnnlttn.  (). — l<Ids  will  be  received  at  thp  office  ot 
„■.."'■  Jhomas  &  Co..  Archts.,  Geo.  D.  Harter  Bank 
Bldg.,  Canton,  until  Dec.  26  (not  Dec.  20  as  previous- 
l.v  stated)  for  erecting  the  Canton  Auditorium  and 
Market  House,     C.   C.  Loyd.   City  Clk. 

Bids  are  wanted  Dec.  29  for  $.53,000  Auditorium 
and   Market  House   Bonds.     O.   C.  Loyd.   City  Clk 

Bids  will  be  received  by  M.  W.  Oberlln.  Co.  And  , 
until  Dec.  27  for  furnishine  material  and  building 
the  superstructure  of  the  Woman's  Cottage  at  the 
Stark  Co.  Infirmary,  excepting  the  plumbing  and 
heating. 

Drnison.  In. — The  plans  of  Cox  &  Schoentgen  of 
Coinicil  Bluffs,  are  stated  to  have  been  accepted  for 
the  Carnegie  Library. 

Cnrlhaiie.  lU. — The  Hancock  Bd  of  Superv.  Is  stated 
to  have  decided  to  erect  a  court  house,  to  cost  about 
$75,000.  Geo.  W.  Carlisle,  of  Ferris,  Chmn.  Bd.  ot 
Superv. 

Mihraukee.  Wis. — The  plans  of  Ferry  &  Clas.  41» 
Bway.,  are  stated  to  have  been  accepted  tor  a  $25,000 
building  for  the  Children's  Free  Hospital. 

Huntinglon,  Tnd. — Bids  are  wanted  Dec,  31  for 
erecting  the  St.  Peter's  Reformed  Church.  Ed. 
Zigerll,  Secy. 

Isphemino.  Mich. — A  $15,000  Carnegie  Library  will 
probably  be  built  In  the  spring. 

St.  Paul,  Minn. — The  following  bids  were  opened 
Dec.  2  by  the  Bd.  ot  State  Capitol  Comrs.  tor  the 
Interior  stone  and  marble  work  tor  the  Minnesota 
Capitol — o,  tor  complete  work  ;  6,  Mankato  stone :  c, 
Bedford  atone :  d.  Jollet  stone ;  e,  sandstone ;  f,  mar- 
ble ;  a.  White  Vermont  marble :  PIckel  Marble  Co., 
St.  Lonls.  Mo.,  a.  $825,375  ;  c.  $308,500  ;  f.  $492,000  ; 
fi.  $406,800.  Grant  Marble  Co..  Milwaukee  Wis.  f 
$520,000,  Butler  Bros..  St.  Paul,  a,  $782,000-  b 
$208,984;  c,  $2fil.603;  d.  $314,023;  e,  $191,549-  / 
$44«.900:  g,  $340,000.  Peoria  Stone  &  Marble  Wks 
Peoria.  HI.,  a,  $832.375 ;  c.  $305.897 :  d.  $357,280 ' 
/.  $510,000;  ff.  $425,000.  Batterson  &  Elsele,  New 
York  City.  f.  $552,244  ;  n.  $644,475.  R.  C.  Fisher  & 
Co..   New  York  City.  f.  $543,459  ;  g,  $616,980. 

Orrrn  Hail.  Wis. — Bids  will  be  received  until  Dec,  16 
by  the  State  Bd.  of  Control,  at  Madison,  for  furnish- 
ing material  and  erecting  a  hospital  building  at  the 
Wisconsin  State  Reformatory,  at  Green  Bay  Perry 
ft  Clas,  Archts.,  Milwaukee. 

Dernrnh^  la. — It  Is  stated  that  bide  are  wanted 
Jan.  tt.for  the  purchase  ot  $75,000  court  house  bonds. 
F.  A.  Maaters,  Co.  Aad. 
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ColHiHliu*,  O. — The  citizens  of  Franklin  County  are 
reported  to  have  recently  voted  to  issue  $250,000 
bonds  tor  the  erection  ot  a  memorial  building. 

(lalliiKills,  O. — Frank  Packard,  ot  Columbus,  Is 
stated  to  be  prepaiing  plans  for  8  cottage  buildings 
for  the  GalUpolls  State  Hospital  for  Epileptics;  total 
cost,    $120,000. 

VUUnijo.  III. — Henry  J.  McMullen,  1680  W.  124th 
St.,  Is  stated  to  have  prepared  plans  for  an  edifice 
for  the  R.  C.  Church  ot  the  Blessed  Sacrament  to  be 
erected  on  22d  St.  and  Central  Park  Ave.,  to  cost 
about  $100,000.     Rev.  J.  Dunne,   Pastor. 

Warren,  Ark. — The  Comrs.  of  Bradley  Co.  are  stated 
to  have  adopted  the  plans  ot  F.  W.  GIbb,  of  Little 
Rock,   for  a  $40,000  court  house. 

Houston,  Tex. — City  Secy,  D.  D.  Bryan  writes  that 
bids  will  be  received  until  Feb.  2  for  the  construc- 
tion, upon  plans  prepared  by  Geo.  E.  Dickey  &  Co. 
ot  Houston,  of  a  City  Hall  and  Market  House  com- 
bined, a  2-story  brick  building  to  cost  $80,900. 

(Jrand  Junction,  Colo. — It  Is  stated  that  bids  are 
wanted  Jan,   23  tor  erecting  a  stone  and   brick  jail. 

Winnipeg,  Man. — Plans  and  specifications  will  be 
received  until  Jan.  15  by  the  Chmn.  ot  the  Special 
Library  Com.  tor  erecting  a  Carnegie  Library,  on 
William  Ave.,  to  be  faced  with  Manitoba  stone,  and 
the  cost.  Including  the  fixtures,  is  not  to  exceed 
$75,000;  $300  Is  to  be  given  for  the  first  plan,  $200 
for  the  second  and  $100  tor  the  third  plan.  The 
architect  whose  plans  and  specifications  are  selected 
is  to  give  his  personal  attention  to  the  supervising 
of  I  ho  work.     C.  J.  Brown,  City  Clk. 

( ln'imtotr.  Out. —  It  is  stated  that  bids  are  wanted 
Jan.  12  for  erecting  the  superstructure  of  the  R.  G. 
Church  at  Chepstow.  Arthur  W.  Holmes,  Archt.,  170 
Spadlna  Ave.,    Toronto. 

BUSINESS    BUILDINGS. 

l,aconia,  N.  If. — The  Masonic  Temple  is  reported  to 
have  been  destroyed  by  fire  Dec.  5. 

Boston.  Mass. — Plans  have  been  submitted  to  the 
Comr.  ot  Bldgs.  for  approval  of  a  theater  to  be 
erected  for  the  R.  B.  Brlgham  Estate  at  680  to  692 
Washington   St.;   estimated  cost,   $200,000. 

Greenfield,  .Mass. — Frissell  &  Keete  have  received 
the  contract  for  a  5-story  brick  addition,  50x112  ft., 
to  the  American  House,  Greenfield.  B.  Hammett 
Scabury,  ot  Springfield,  Is  the  Architect.  R.  F. 
Hawkius  Iron  Wks.  will  do  the  iron  work;  there 
win  be  metal  ceilings,  modern  plumbing,  electric 
lights,   etc. 

Brooklyn,  A".  1'. — Iluberty  &  Hudswell  are  stated  to 
have  secured  the  contract  tor  erecting  the  10-story 
building  at  391  to  393  Fulton  St.  for  the  Williams- 
burg Trust  Co.  and  the  Empire  State  Surety  Co.;  it 
will  cost  about  $85,000. 

I'lillailelpliia,  I'a. — W.  Frisbey  Smith,  1345  Arch  St., 
Is  stated  to  have  been  selected  to  prepare  plans  for 
a  building  for  amusement  and  exhibition  purposes 
to  be  erected  by  the  Philadelphia  Casino  Co.  It  will 
be  of  brick,  3  stories  high,  200x300  ft.,  and  have  a 
seating  capacity  ot  6,000. 

Philip  Haibach  is  stated  to  have  secured  the  con- 
tract for  a  brew  and  mill  house  addition  to  the 
brewery  ot  TUeo.  Finkenauer,  at  Germautown  and 
Columbia  Aves.  It  will  be  a  4-story  brick  structure, 
50x74  (t.,  iind  cost  $40,000. 

Carl  P.  Uoi'ger,  14  S.  Broad  St.,  is  stated  to  have 
prepared  plans  for  a  7  story  brick  apartment  house 
and  store  building  to  be  erected  at  1208  Walnut  St. 
for  Chas.  B.  Joy. 

Wilkes-Harrc,  I'a. — It  is  staled  that  the  (Jannon 
Ball  Electric  R.  R.  Co.  will  erect  a  depot  and  treiglu 
siieds  on  E.  Market  St. 

Huffalo,  A.  y. — R,  A.  Wallace,  Anderson  Bldg.,  and 
Esenwein  &  Johnson,  Elllcott  Sq.,  have  prepared 
plans  tor  a  3-story  brick  building  on  Franklin  and 
Court  Sts.  for  W.  J.  Schlaefer,  to  be  occupied  by 
the    National   Casket    Co.;   cost,   $20,000. 

Readinii.  I'a. — Archt.  Head  is  stated  to  have  com- 
pleted plans  tor  a  hotel  to  be  erected  on  the  Central 
House  and  Merzbacher  properties,  by  Jolm  Barbey. 
It  will  be  7  stories  high,  with  a  frontage  of  85  ft., 
of  stone,  terra  cotta  and   brick. 

Charlotte,  A'.  C. — it  is  reported  that  the  Piedmont 
Realty  Co.  ot  Charlotte,  N.  C,  will  soon  begin  the 
erection  of  a  hotel  at  Charlotte,  to  cost  $150,000. 

Savannah.  Go. — The  contract  for  erecting  an  8-story 
bank  and  ofiice  building  for  Germania  Bank  in  Savan- 
nah, has  been  awarded  to  Grant  Wilkins,  of  Atlanta, 
Ga.,    tor  $198,000. 

Xorfolk.  Va. — It  is  reported  that  the  New  Gladstone 
Hotel  win  be  renovated,  remodeled  and  an  extension 
erected  to  contain  about  40  rooms. 

Upper  Alton,  III. — The  Chicago  &  Alton  B,  B.  Co. 
will  erect  a  depot  at  Upper  Alton.  H.  F.  Baldwin, 
Ch.   Engr.,  Chicago. 

.Ingola,  Ind. — The  Odd  Fellows  are  stated  to  have 
accepted  plans  for  an  $18,000  building. 

Roekford,  III. — 'I'he  Mead  Building,  a  5-story  brick 
stmcture,  occupied  by  the  Wortham  Bros.  &  Co.  De- 
partment Store  and  the  Roekford  Business  College, 
Is  reported  to  have  been  destroyed  by  fire  Dec.  4tn. 

Milwaukee,  Wis. — Crane  &  Barkhausen  are  stated 
to  have  prepared  plans  for  a  warehouse  tor  the  R. 
A.  Johnston  Co.,  to  be  erected  on  Florida  and  Clin- 
ton Sts.,  to  cost  $20,000. 

.intigo.  Wis. — J.  H.  Jeffers,  ot  Wausau,  is  stated 
to  have  completed  plans  for  an  opera  house  to  be 
erected  in  Antlgo  by  the  German  Maennerchor  So- 
ciety. 

Stillwater.  Minn. — The  Grand  Opera  House  is  re 
ported  to  have  been  destroyed  by  fire  Dec.  5th. 

fiiouD  Cltji,  la. — The  Baltimore  Hotel  Co.,  ot  Kan- 
sas City,  Mo.,  Is  reported  Interested  In  the  erection 
of  a  hotel  at  Sioux  City,  to  cost  about  $500,000. 

Cleveland,  O. — John  Y,  Hall  &  Son.  610  New  Eng- 
land Bldg.,  are  reported  Interested  In  the  erection 
of  an  8-Btory  hotel,  304x208  ft.,  on  Euclid  Ave.  op- 
posite Eeunard  St. 
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Chicago,  III. — It  is  stated  that  the  Pennsylvania 
R.  R.  Co.  will  build  a  roundhouse,  312x168  ft.,  on 
Dodge  and  Stewart  Atcs.,   at  a  cost  of  $90,000. 

Kansas  City,  Mo. — C.  A.  Smith.  N.  Y.  Life  Bldg.. 
Is  the  architect  for  a  $75,000  brick  warehouse  to  be 
erected  on  Walnut  St.  north  of  6th  St.,  for  the 
Merchants'  Refrigerator  Co. 

The  Home  Tel.  Co.  Is  about  to  build  a  brick  office 
building  on  Baltimore  Ave.  and  11th  St..  cost  $60,- 
000.     Architect,  C.   A.   Smith,  N.   Y.   Life  Bldg. 

St.  Louis,  Mo. — A  press  report  states  that  a  theater 
will  be  erected  In  connection  with  the  new  hotel  at 
Grand  Ave.  and  Olive  St.  to  cost  about  $750,000. 
Jas.   K.   Hackett  Is  reported  Interested. 

Louisville,  Ky. — The  Louisville  &  Nashville  R.  R. 
Co.  is  stated  to  have  decided  to  erect  a  depot  on 
Baiter  Ave.  The  company  also  proposes  construct- 
ing a  10-story  office  building  at  10th  St.  and  Bway. 
R.   Montfort,  Ch.   Engr.,   Louisville. 

Kansas  City,  Mo. — The  Manufacturers'  &  Merchants' 
Bldg.  Assoc,  is  reported  Incorporated,  with  a  capital 
of  $40,000,  to  erect  a  club  house  on  10th  and  Wyan- 
dotte Sts.  for  the  Manufacturers'  Assoc.  J.  J.  Swof- 
ford,   Pres.;  F.  P.  Neal,   Secy. 

Jackson.  Tenn. —  The  Dlrs.  of  the  Y.  M.  V.  A.  are 
stated  to  have  decided  to  erect  a  $20,000  building. 

Jackson,  Tenn. — The  Y.  M.  C.  A.  Is  reported  to  be 
considering  the  erection  of  a  $20,000  building.  I.  L. 
Curtis,  Pres. 

Los  Angeles,  Cal. — It  is  stated  that  the  Com.  of  the 
local  lodge  of  Elks  reported  favorably  on  a  plan  to 
expend  $200,000  for  the  purchase  of  a  site  and  erec- 
tion of  a  5-story  structure. 

New  Yokk  City. 

473  &  475  B  Houston  St.  br  and  stone  stores  & 
tenemt;  c,  $25,000;  o,  Feidman  &  Weiss;  a,  G  F 
Pelham.  '  ^ 

5th  Ave,  17th  &  18th  Sts.  br  and  stone  store,  c, 
$325,000;  o,  J  C  Lyons  Bldg  &  Operating  Co;  a, 
Buchman   &  Fox. 

11  to  19  W  19th  St,  10  to  16  W  20th  St,  br  and 
stone  loft  &  store  bldg,  c,  $775,000;  o,  Henry  Corn; 
a,   Robt  Maynlcke. 

56  &  58  W  67th  St,  br  warehouse,  c,  $60,000;  o, 
Chas  E  Saul;  a.  Fredk  Jacobsen. 

.309  &  311  W  120th  St,  br  factory,  c,  $40,000;  o, 
Schlnasi  Bros;  a.  H  C  Carrel  &  0  I  Berg. 

78  &  80  Broad  St,  1  and  6  story  extension,  to  br 
and  stone  office  bldg.  c,  $80,000;  o.  Maritime  Assoc 
of  the  Port,  New  York;  a,  Frank  Freeman. 

205  to  211  West  End  Ave.  6  story  extension,  to  br 
stable,  c,  $25,000;  o,  Sherman  Square  Stable  Co;  a. 
Jas  E  Ware  &  Son. 

DWELLINGS. 

Boston.  Mass. — Plans  have  been  filed  for  a  $60,000 
4-story,  brick  and  stone,  one  family  dwelling,  to  be 
located  on  the  Fenway  near  Boylston  St.,  Back  Bay. 
for  Fannie  Foster.  Builders,  McNeil  Bros.,  196  Fre- 
port  St.,  Dorchester;  Architects,  Peabodv  &  Sterns. 
53  State  St. 

Richmond,  Ind. — Contractors  Louck  &  Hill.  200  N 
4th  St..  will  erect  an  apartment  house,  which  will 
cost  $60,000. 

Seattle.  Wash. — Plans  have  been  prepared  by  Bebh 
&  Mendel  for  a  5-story-  apartment  house  to  be  built 
by  Antoine  F.  Stander,  at  4th  Ave.  and  Marlon  St. 

New  York  City. 
Permits   for  the  following  buildings   haxe  heen  is- 
sued:  0,   signifies    cost;   0,   owner;   a,   architect;   m. 
mason;  cr,  carpenter;  and  6,  builder. 

Permits  tor  the  following  buildings  have  been  is- 
sued: c,  signifies  cost;  0,  owner;  a,  architect;  m 
mason;  cr,  carpenter;  and  b,  builder, 

200  to  202  Henry  St,  br  tenemt.  c,  $45,000;  o, 
Kotzen  &   Livingston;  a.   Bernstein  &  Bernstein. 

141  &  143  Ludlow  St,  br  tenemt  c,  $40,000;  0  &  b, 
Abraham  Silvereon;  a,  Geo  F  Pelham. 

120  E  70th  St,  br  and  stone  dwellg,  c.  $.30,000;  o. 
Arthur  C  Train;  a,  Wm  8  Post;  brs,  Geo  Vassars 
Sons  &  Co. 

106th  St  &  Manhattan  Ave.  2  br  flats,  c.  $200,000 
all;  o.  Park  Construction  Co;  a.  Moore  &  Landseldel. 

West  End  Ave  &  93d  St.  stone  front  dwellg,  c,  $45,- 
000;   o.   Walther  Luttgen;  a.   Wm   B  Tnthlll. 

20  B  54th  St.  4  story  &  basement  extension  to  br 
dwelling,  c.  $.32,500;  o.  Granite  Realty  Co;  a,  Rad- 
cllffe  &  Kelley. 

SCHOOLS. 

Arlington,  Mass, — This  town  will  build  a  4-room 
brick  school,  to  cost  about  $20,000.  Prescott  &  Side- 
bottom,  113  Devonshire  St.,  Boston,  are  the  architects. 

Cambridge,  Mass. — The  Alumnte  of  RadcIlflTe  College 
Is  stated  to  have  secured  $100,000  for  the  erection  of 
a  building  as  a  memorial  to  Mrs.  L.  Agasslz. 

Boston.  Mass. — Contracts  for  school  work  are  stated 
to  have  been  awarded  as  follows:  To  G.  W.  Harvey, 
for  erecting  a  school  on  Huntington  Ave.  and  Ken- 
wood St.  for  $123,500.  and  to  A.  B.  Franklin,  167 
Ft.  Hill  Sq.,  for  ventilating  and  heating  a  school  on 
Norman   St.,   West  End,   for  $25,112. 

Geneseo,  N,  Y, — Bids  will  be  received  until  Jan.  30 
by  Chas.  R.  Skinner,  State  Supt.  of  Pub.  Instruction. 
Albany,  for  construction,  electric  lighting,  plumbing 
and  gas  pining,  and  heating  of  a  library  building  at 
the  State  Normal  School,  Geneseo. 

Camden.  N.  ./. — A  $50,000  school  Is  to  be  erected 
In  the  spring. 

Sharon,  Pa. — This  city  proposes  to  erect  a  $60,000 
school. 

Oreenville,  Pa.- — The  School  Bd.  Is  reported  to  be 
considering  the  advisability  of  erecting  a  school,  to 
cost  about  $60,000. 

Brooklyn.  N.  Y. — Bids  are  wanted  Dec.  22  for  In- 
stalling ventilating  and  heating  apparatus  In  School 
No.  130,  Boro.  of  Brooklyn.  O.  B.  3.  Snyder,  Supt. 
of  School  Bldgs.,   N.  T.   Otij. 


New  York,  y.  Y. — Bids  are  wanted  Dec.  22  for  In- 
stalling ventilating  and  heating  apparatus  In  School 
No.  188;  also  separate  bids  for  erecting  School  No. 
24,  both  In  Boro.  of  Manhattan.  C.  B.  J.  Snyder, 
Supt.  of  School  Bldgs. 

White  Plains.  N.  Y. — Bids  will  be  received  by  the 
Bd.  of  Bduc.  of  Union  Free  Scho,)!  DIst.  No.  1  until 
Dec.  16  for  furnishing  material  and  erecting  an  8- 
room  brick  school.     W.  A.  McConnell,  Clk. 

Buffalo,  y.  Y. — Supt.  of  Educ.  H.  P.  Emerson.  In 
his  annual  report  to  Council,  recommends  the  pur- 
chase of  sites  and  the  erection  of  8  schools. 

Olenville.  0. — The  citizens  are  stated  to  have  voted 
to  issue  $65,000  bonds  for  the  purchase  of  a  site  and 
the  erection  of  a  high  school. 

Forest,  O. — Kramer  &  Harpster.  of  FIndlay,  ara 
reported  to  be  preparing  plans  for  a  $20,000  school. 

New  Prague,  Minn. — Mahike  &  Franksen,  of  Man- 
kato,  are  stated  to  have  secured  the  contract  for  erect- 
ing a  high  school,  for  $17,966. 

Upland,  Ind. — It  Is  reported  that  Taylor  Univ.  will 
erect  a  $25,000  memorial  building. 

Bloomington,  III. — City  Engr.  Elmer  Folsom  writes 
that  a  $40,000  school  Is  to  be  built. 

Huntington.  W.  Ya. — It  Is  stated  that  bids  will  be 
received  until  Jan.  1  by  J.  B.  Stewart,  Archt..  Hunt- 
ington, for  erecting  2  schools  at  n  cost  of  about 
•1!  40,000. 

.Applcton.  Wis. — It  is  stated  that  (he  4th  School 
District   is    to   erect   a   .$20,000  addition    for    manual 

1  raining  department. 

Jackson,  Miss. — J.  F.  Barnes  Is  slated  to  have  se- 
cured the  contract  for  erecting  a  building  for  the 
University  of  Mississippi,   for  $47,000. 

Stockton,  Cal. — Jas.  A.  liarr.  Supt.  Stockton 
Schools,  writes  that  the  lowest  bid  received  for  con- 
structing the  high  school  was  S11 2.000.  The  archi- 
tect. Geo.  Rushforth.  134  E.  Main  St.,  will  assume  the 
contract  for  the  sum  of  $100,000. 

f)alt  Lake  City.  Utah. — Bids  will  be  received  until 
Dec.  22  by  the  Com.  on  Bldgs.  and  Grounds  of  the 
Bd.  of  Educ.  for  furnishing  material  and  erecting  a 
17  room  school,  excepting  steam  heating  and  plumb- 
ing.    A.   G.   Glauque,  Chmn.. 

STREET    CLEANING     AND    GARBAGE     DIS- 
POSAL. 

Vnr  York.  ,V.  y. — The  only  bid  received  Dec.  6  for 
the  removal  of  snow  and  Ice  In  Manhattan  Boro.  till 
April  1.5.  1003.  was  that  of  Wm.  Bradley.  86th  St. 
!ind  Broadway,  for  25  cents  per  cu.  yd.  (recommend- 
ed for  awardl. 

Jersey  City.  N.  J. — The  Bd.  of  Street  and  Water 
Comrs.  has  awarded  to  Henry  Byrne  the  contract 
for  street  cleaning  and  the  removal  of  ashes  and 
enrbaee  for  the  vear  ending  Nov.  30.  1903.  at  his  hid 
of  93%  of  Ch.  Engr.  Van  Keuren's  standard  price. 
Appropriation.  .$68,000. 

Franklw.  Pn. — The  Council  has  passed  a  resolution 
that  the  Ordinance  Com.  be  Instructed  to  prepare 
and  report  an  ordinance  covering  the  garbage  ques- 
tion, crematory,  etc. 

Syrariisr.  N.  Y — Bids  will  be  received  until  Dec.  l.'i 
by   the   Bd.   of  Contract   and    Snnplv.   for   furnishing 

2  street  sweepers  for  the  use  of  the  Dept.   of  Pub, 
Wks.     Wm.  H.  Jones,  Clk. 

.iilrmta.  Oa. — Dr.  E.  H.  Richardson.  Secy.  Bd.  of 
Health,  writes  that  the  only  bid  received  Dec.  1  for 
the  collection  and  disposal  of  garbage,  etc..  was  from 
the  Lester  Furn.ice  Co.  of  .Atlantn.  .John  E.  Mnrphv. 
Pres..  for  the  disposal  of  all  garbage  and  night  soil 
of  the  citv,  for  the  term  of  3  years,  by  Inclnernfinn 
which  bid  as  follows:  For  each  b.irrel  of  night  soli 
I2V,  cts. :  for  each  cart  load  of  garbage  and  trash 
reach  two  horse  wagon  to  be  counted  as  two  cnrt 
loads)  121/^  cts..  all  to  be  delivered  at  Co.'s  ftirnace  bv 
the  city,  provided  there  are  as  many  or  more  cart 
loads  of  garbage  and  trash  ns  there  are  barrels  of 
•i»icht  soil  delivered  to  the  furnace  each  day:  nro- 
vlded.  that  not  less  than  15.000  cart  londs  and  bar- 
rels shall  be  delivered  durinir  each  month,  or  i-n  any 
case  if  less  than  this  qnantltv  Is  delivered  compen- 
sation shall   not  be  less  than  $1,666.66  per  month. 

Massillon.  O. — Wood  &  .Tames,  of  Toledo,  renresent- 
Ing  the  International  Waste  Utilization  Co..  has  made 
a  proposition  to  Mayor  Pell  for  the  collection  and 
disposal  of  all  forms  of  garbage  of  the  city. 

GOVERNMENT  WORK. 

Boston.  Moss. — The  following  bids  were  onened 
Dec.  6  at  the  Bureau  of  Yards  and  Docits  Navy  Dent.. 
Washington.  D  C,  for  constructing  n  briclr  and  steel 
smitbery  building,  at  the  Boston  Navy  Yard ;  esti- 
mated cost.  S139.000 — a.  for  building  complete  In  ac 
fordance  with  plans  and  specifications  :  h.  with  trans- 
lucent skylights  In  nlace  of  Paradlfirm  skyllehts  as 
sneclfied  :  c.  for  building  complete  with  the  excentlon 
of  arch  over  1st  Ave.,  from  Bldg.  No.  104  to-Bld>r. 
No.  lO.'^;  d,  with  sheet-metal  frames  and  sash  sub- 
stituted for  wood  ;  e.  alternate  bid  for  completing 
work  within  the  annroorlatlon  :  Wbenton  Pulldlnf*  ^ 
Lumber  Co.  Putnam.  Conn.,  a.  .«144  000;  b.  .«143  700: 
c.  $134,600:  d,  .$151,000;  e,  .«13n.n00.  Ambrose  B 
Stsnnard  New  York  City.  a.  $147,276:  b.  $14.";  976: 
c  $136,776:  d  $153,676  T,  L.  Lench  &  Son.  Chlcafo, 
III.,  a.  !I!147.4R3:  b.  $146,853;  r.  .'i!130,.'567  :  d.  .tISfi, 
."(RS,  Horton  &  Hemenwsv  Providence.  R  T,  a.  $177. 
651:  b.  $176,695;  c  .t  160 .595 ;  d  il!1S1945.  Penn 
Bridge  Co..  Benver  Falls.  Pn..  a.  S1.';3R69:  b.  S153- 
519;  c.  $144,837;  e,  $146,369.  $143,719  and  $142..369. 

Newport,  R.  I. — Bids  are  wanted  at  the  office  of 
Constructing  Q.  M„  Newport,  nntll  Jan.  7  for  con- 
structing, plumbing,  electric  wiring  and  Installing  hot 
water  heating  system  In  hospital  at  Ft.  Greble.  as  ad- 
vertised In  The  Engineering  Record. 

Newport,  B.  I. — Bids  will  be  received  at  the  U.  S 
Engrs.  Office  until  .Tan.  15  for  dredi'Ing  and  construct- 
ing jetties  In  Nantucket  Harbor,  Mass..  as  advertised 
In  Tiie  Engineering  Record. 


Boston,  Mass. — The  following  bids  were  opened 
Nov.  29  at  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  for  rebuilding  marine 
shop  No.  2,  Building  No.  42,  at  the  Boston  Navy 
Yard ;  estimated  cost,  $91,000 ;  a,  for  building  com- 
plete in  accordance  with  plans  «nd  speclScatlons; 
0,  with  wooden  window  sash  and  frames  used  In 
place  of  sheet  metal ;  c.  alternate  bid  in  case  other 
bids  exceed  appropriation  available;  L.  L.  Leach  & 
Son,  Chicago,  111.,  a,  $102,000  ;  b,  $99,000  ;  c,  $00,000. 
Norcross  Bros.,  Boston,  o^  $101,500 ;  b,  $96,566.  Penn 
Bdge.  Co.,  Beaver  Falls.  Pa.,  o,  $114,889  ;  6,  $108,880  • 
c,  $104,139.  Champion  Iron  Wks.,  Kenton,  O.,  tor 
Iron  work,  $31,210. 

Newport,  R.  I. — ^The  following  bids  were  opened 
Dec.  8  by  MaJ.  Geo.  W.  GoethaTs,  Corps  of  Engrs., 
v.;  *?■  ^r'^-  Improving  harbor  at  Great  Salt  Pond, 
Block  Island,  R.  I. ;  a,  dredging  per  cu.  yd. ;  6.  Jetty 
construction  per  ton;  II,  Improving  the  harbor  at 
Newport,  R.  I. ;  a,  dredging  per  cu.  yd. ;  6,  removing 
boulders  per  cu.  yd.;  Ill,  Repairs  to  breakwater  per 
ton.  Harbor  of  Refuge  at  Block  Island,  R.  I. :  John 
P.  Randerson,  Albany,  N.  Y.,  I,  a,  34c.  Chas.  M.  Cole, 
Fall  River.  Mass.,  II,  a,  34%c. ;  II,  6,  $18.  J.  S 
Packard  Dredging  Co..  Providence,  R.  I.,  11,  a,  37c.; 
II,  6,  $15.  Chas.  H.  Latham,  Hartford,  Conn.,  I,  a, 
26.7c.  E.  S.  Beiden  &  Sons,  Hartford,  Conn..  Ill 
$2.17.     E.  S.  Beiden  &  Sons,  I,  b,  $1.23. 

Washington,  D.  C. — Bids  are  wanted  at  the  Treas- 
ury Dept.,  Washington,  until  Jan.  12.  for  the  con- 
struction (except  plumbing  and  mechanical  equip- 
ment) of  the  Physical  Laboratory,  National  Bureau  of 
Standards,  as  advertised  In  The  Engineering  Record. 

Philadelphia,  Pa. — The  following  bids  were  opened 
Dec.  fi  at  the  Bureau  of  Yards  and  Docks,  Navy  Dept , 
Wa.shlngton,  D.  C,  for  removing  material  from  the 
Delaware  water  front.  Navy  Yard,  League  Island.  Pa. : 
River  &  Harbor  Improv.  Co..  Camden,  N.  J.,  at  23.4 
cts.  per  yd. ;  American  Dredging  Co.,  Phlla.,  24  cts 
per  yd.     Estimated  cost,  $24,500. 

Washington,  D,  C, — Lleut.-Col.  Chas.  J.  Allen, 
Corps  of  Engrs.,  U.  S.  A.,  writes  that  the  only  bid  re- 
i:elved  Dec.  3,  for  dredging  In  Rappahannock  River, 
Mllford  Haven  and  Carters  Creek,  Va.,  was  from  .Tohn 
Miller,  of  Washington,  at  33  cts.  per  cu.  yd.  for  Rap- 
pahannock River  and  Mllford  Haven,  and  28  cts.  for 
Carters  Creek. 

Washington,  D.  C. — The  following  bids  for  dredg- 
ing and  furnishing  riprap  stone  for  the  Anacostia 
River,  improvement  were  opened  Nov.  28  by  Lieut. 
Col.   Chas.  J.   Allen,   Corps  of  Engrs.,  U.   S.   A.: 

For  dredging— Sanford  &  Brooks  Co.,  Baltimore. 
Md.,  In  channel,  10.95  cts.  per  cu.  yd.;  In  trench.  14.75 
cts.  per  cu.  yd.;  total,  $136,710  (awarded).  Atlantic, 
Gulf  &  Pacific  Co..  New  York,  N.  Y.,  in  channel.  1.3.4 
cts.  per  cu.  yd.;  trench,  1.3.4  cts.  per  cu.  yd.;  total, 
$165,624.  Coastwise  Dredging  Co.,  Wilmington,  Del., 
in  channel,  13%  cts.  per  cu.  vd. :  in  trench.  18  cts. 
per  cu.  yd.;  total,  $168,480.  Henry  Steers,  Jr.,  New 
York,  N.  Y.,  In  channel.  15%  cts.  per  cu.  yd.;  In 
trench,  20  cts.   per  cu.   yd.:  total.  $193,200. 

For  riprap  stone— Chas.  G.  Smith  &  Sou,  Washing- 
ton, D.  C.  at  $1.07%  per  cu.  yd.;  total,  $8,600. 
Brennan  Constn.  Co.,  Washington,  D.  C,  at  $1.40 
per  cu.  yd.;  total,  $11,200.  Martin  McNamara,  Wash- 
ington,  D.  C.   at  $1.83  per  cu.  yd.;  total,  $14,640. 

Ft.  Myer.  Va. — Capt.  W.  P.  Clark,  Q.  M..  2d  Cavalrv. 
writes  that  bids  for  the  construction  of  four  officer's' 
quarters  (three  double  and  one  field)  at  this  post 
were  opened  Nov.  22.  and  contract  awarded  to  W.  II. 
McCray.  Atlantic  Bldg..  Washington.  D.  C.  as  follows  ; 
Construction  proper,  at  $61,920  :  plumbing,  at  $6,401  ; 
heating  and  gas  piping,  at  $3,878;  total,  $72,200. 

Ft.  Myer,  Va. — The  following  bids  were  opened 
Nov.  22  by  Capt.  W.  F.  Clark,  Q.  M..  for  the  con- 
struction of  officers'  quarters ;  a,  1  Lieutenants'  Quar- 
ters ;  b,  2  Lieutenants'  Quarters ;  c.  Captains'  Quar- 
ters ;  d.  Field  Officers'  Quarters ;  Meade  &  Reynolds. 
a.  $17,500;  6.  $35,000;  c,  $24..500  :  d,  $14,000.  W.  H. 
McCrav.  a,  .«17..300 ;  6.  $34,400;  c.  $24,000;  d,  $14,- 
375.  Jas.  H,  Coster,  a,  $19,030  ;  6,  $38,060  ;  c,  $24,- 
690;  d.  $16,475. 

Bids,  onened  at  the  same  time,  for  heating  were  as 
follows,  for  Lieutenants'  Quarters.  Captains'  Quar- 
ters and  Field  Officers'  Quarters,  respectively  :  W.  W. 
Blgcrs  Heating  &  Vent.  Co..  $1,851.  $1,311  and  $771. 
W.  H.  McCuen  &  Co.,  $1,773,  $1,279  and  $693. 

Norfolk,  Va. — The  following  bids  were  opened  Nov. 
29  at  the  Bureau  of  Y'ards  and  Docks.  Navy  Dept., 
Washington.  D.  C.  for  constructing  a  brick  and  steel 
storehouse  for  equipment  at  the  Norfolk  Navy  Yard  ; 
estimated  cost.  $68.000 :  A.  B.  Stannard.  New  York 
City,  $75,500  and  !S73..500  ;  Holtclaw  Bros..  Hampton, 
Va..  $86,653  and  $88.499 ;  Penn  Bridge  Co..  Beaver 
Falls,  $74,830  and  $76.900 ;  Congress  Const.  Co.,  Chi- 
cago. $82,943  and  $83,843  :  Champion  Iron  Wks.,  Ken- 
ton, O.,  for  Iron  work,  $29,568. 

Muncie.  Ind. — Plans  are  now  being  prepared  for  the 
government  building,  to  cost  $80,000. 

flan  Antonio,  Tex. — Local  press  reports  state  that 
Rrlg.-Gen.  Wm.  Crozler.  Ch.  of  Ordnance,  of  the 
U.  S.  A.,  has  announced  his  Intention  to  recommend 
an  appropriation  of  $150,000  for  Improvements  to 
arsenal  at  San  Antonio. 

Boise.  Idaho. — The  following  bids  were  opened  Nov. 
29  at  the  Treasury  Dept.,  Washington,  D.  C.  for 
furnishing  steam  heating  and  ventilating  apparatus 
complete  In  place  for  the  U.  S.  Public  Building  at 
Boise;  the  second  amount  In  each  case  Is  for  pipe 
coverings:  Bowers  Heating  Co.,  Milwaukee,  Wis., 
$11,028,  .'H.068;  Saxton  &  Phillips,  Milwaukee,  Wis., 
J9.93.3,  .$9.30:  Chas.  B.  Kruse  Heating  Co..  Milwaukee, 
Wis..  S9.692.  $780:  P.  J.  Morris,  Salt  Lake.  $11,698, 
$525;  Hurlev  &  Co.,  St.  Paul.  $16,722.  $1,300;  Koster- 
mever  Co..  Lincoln.  Neb..  $11,.377.  $605:  Idaho  Hard- 
ware &  Plumbing  Co..  Boise.  $14,085.  $725. 

Bids  opened  Nov.  25  for  the  Installation  of  a  con- 
duit and  electric  wiring  s.vstem  for  the  U.  S.  Public 
Building  at  Boise  were  as  follows:  Cnthbert  &  Black, 
Chicago,  $3,487;  Henrv  Newgard  &  Co..  Chicago, 
.1t3.790:  Doss  Bros.  Electric  Co..  Denver.  $3,825:  Salt 
Lake  Electric  Supply  Co.,  Salt  Lake.  $4,883:  W.  J. 
Grey  &  Co.,  Minneapolis,  $4,695;  Riddle  &  Landon, 
St.  Panl,  $3,314. 


ST^ 


n.  Lou-toa.  Wo«». — Major  G.  S.  Bingbam,  tJ.  S.  A., 
lonstroctlng  Q.  M..  Seattle.  Wash.,  writes  that  the 
rontract  for  construotlns  "  buildings  at  this  post.  In- 
cUou,  plnmblng.  gas  piping  and  steam 
K.  ...  .jranled  to  John  U.  Estes.  of  Tacoma, 
'not.  29,  for  thf  sum  of  $10S.990. 

MISCELLANEOUS. 

BmIok.  MatM. — BJda  will  be  rocetved  until  Dec.  16 
by  Uie  Boston  Tr«n«lt  Comn,  for  constructing  a  con- 
fute roof  for  the  East  Boston  tunnel,  in  State  St. 
Howartl  A.  Carton.  Ch.  Kngr. 

gprinnffhl.  Mom. --The  City  Council  has  paraed  and 
Mayor  Ellis  signed  the  order  appropriating  $225,000 
to  be  expended  under  the  direction  of  the  Park 
Comrs.  for  the  extension  of  Court  Sq.  to  the  river. 

\rw  r«r».  A',  y. — Bids  are  wanted  Dec.  23  for  fur- 
nUiitnc  material  and  removing  the  2  existing  piers. 
and  building  a  new  wooden  pier,  with  appurtenances, 
at  the  foot  of  K.  6Sth  St.,  East  River.  McDougall 
Hawkes,  Comr.  of  Docks,  Dept.  of  Docks  and  Fer- 
riea. 

\>«-  BridhtfM.  S.  I..  X.  V. — Bids  are  wanted  Dec. 
19  for  fnmlshing  and  delivering  12,200  tons  of  broken 
stone  and  screenings  of  trap  rock  of  Staten   Island 

fanlte.  and  1.500  tons  of  limestone  screenings,  also 
500  tons  of  %-in.  "Tomklns  Cove"  (or  similar) 
limestone  screenings.  Geo.  Cromwell,  Boro.  Pres., 
New  Brighton. 

Brooklyn.  .V.  V. — The  only  bid  received  Dec.  10  by 
J.  Kdw.  Swanstrom,  Boro.  Pres.,  for  42,000  cu.  yds. 
of  dredging  in  Gowanus  Canal  and  elsewhere,  was 
from  tlie  Morris  &  Cnmmings  Dredging  Co..  17  State 
St.,  N.  Y.,  at  73  cts.  per  cu.  yd.  Work  to  be  read- 
vertlaed. 

BoUror,  A.  1'.— The  United  Pipe  Line  Co.,  at  its 
annoai  meeting,  held  recently  In  WellsvUle,  voted  to 
increue  iu  capital  stock  from  JIOO.OOO  to  $150,000 
for  the  purpose  of  extending  the  line  and  making  Im- 
prorements.  A.  L.  Shaner  and  Jas.  B.  Wakeman,  of 
Bolivar,  were  elected  directors. 

Terre  Baute,  /«d. — The  County  Comrs.  have  granted 
tbe  petition  of  the  Sugar  Creek  Levee  Asso.  to  issue 
$25,000  bonds  with  which  to  build  a  levee  west  of  the 
city  and  protect  1.500  acres  from  overflows  of  Wabash 
River. 

Hew  Oiltam.  La. — Coleman.  Malochfe  &  Vlllere. 
Engrs.  of  the  Bd.  of  Comrs.,  Port  of  New  Orleans, 
wifte  that  the  contract  for  building  a  900-ft.  wharf 
at  Jnlia  St..  has  l)een  awarded  to  J.  H.  Gardner 
Const.  Co..  of  New  Orleans,  for  $22,032. 

St.  Irenee,  Que. — Bids  will  be  received  Dec.  26  by 
Fred.  Gellnas.  Secy.  Dept.  of  Pub.  Wks.,  at  Ottawa, 
Ont.  for  constructing  an  extension  to  the  wharf  at 
St.  Irenee 

JfOMlrrol,  (fue. — The  Road  Com.  has  agreed  to  pay 
tvo-thlrds  of  the  cost  of  a  $21,000  tunnel  or  subway 
«■  Fenyth  St.,  on  the  understanding  that  the  Mon- 
treal Terminal  will  pay  the  other  third. 

NEW    INDUSTRIAL    PLANTS. 

The  Hughes  Bros.  Mfg.  Co..  Dallas,  Tex.,  con- 
templates erecting  a  5-story  and  basement,  80x121- 
ft.  addition  of  mill  construction.  It  has  not  been 
decided  whether  or  not  the  power  plant  will  be 
Increased. 

The  Conanleut  Mills,  Fall  River,  Mass.,  are  erect- 
ing a  2-Btory  building  which  will  have  about  21,000 
sq.  ft.  floor  space.  A  power  plant  of  about  250 
H:-P.   will  be  Installed. 

The  Sheffield  Car  Co.,  Three  Rivers,  Mich.,  ex- 
pects to  erect  immediately  a  90x250-ft.  foundry  to 
be  equipped  with  a  40-ft.  traveling  crane. 

S.  G.  Hnnter,  Atlantic,  la.,  will  erect  a  44xl08-ft. 
fonndry  to  be  equipped  with  electric  motors. 

B.  W.  Church,  Covington,  Va.,  will  quarry  from 
200  to  400  tons  of  limestone  dally  for  fluxing,  bum 
lime  qnlte  extensively,  and  erect  brick  kilns.  He 
la  in  the  market  for  brick  machinery,  rock  drills, 
lioiiers.  iron  Jackets  and  fire  brick,  and  wants  esti- 
mates and  plana  for  200  and  300-bu.  lime  kilns  with 
Iron  K-ln.   thick. 

Wm.  P.  Davis.  Equitable  Bldg.,  Atlanta,  Ga.,  Is 
interested  in  the  slate  business  at  Rockmart,  Ga., 
and  will  organise  a  company  to  onerate  on  a  large 
scale  In  the  near  future. 

The  Oregon,  III.,  Foundry  Co.  will  erect  a  60x170- 
ft.  foundry  and  60x80- ft.  machine  shop,  to  have  four 
stories.      The   plant     will    t>e     operated     electrically, 

r'er  being  purchased  from  a  local  power  company. 
O.  Jones  IS  interested. 

BUSINESS  NOTES. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  fol- 
lowing among  recent  orders:  W.  M.  Buchanan, 
Odell.  III.,  a  USO-H.-P.  direct-connected  engine;  C. 
C.  Meogle,  Jr.,  ft  Bros.  Co.,  Lonisvllle,  Ky.,  a  direct- 
connected  nnit:  Magnus  Metal  Co.,  Chicago,  a  150- 
H.-P.  vertical  and  a  80-H.-P.  boricontal  engine. 

The  New  York  ContinenUI  Jewell  Filtration  Co. 
ceporu  that  It  has  closed  a  contract  with  the  Maha- 
lyja  of  Mysore,  India,  throDgh  Capt.  A.  3.  de  Lot- 
Mnlere,  Royal  Engrs.,  English  Army,  who  was  sent 
from  India  to  New  York  by  bis  government  for  that 
pnrpose.  The  Alter  plant  is  to  consist  of  four  Jewell 
gravity  alters,  each  20  ft.  In  diameter,  constructed 
of  granite  Uld  in  Portland  cement.  There  will  be 
a  maaonry  subsidence  basin  holding  400,000  Imperial 
nto.  The  capacity  of  the  Alter  plant  Is  to  be  2,fl00,- 
600  H.  B.  gals.  It  will  be  erected  early  in  the  spring 
Of  one  of  the  filter  company's  engineers,  and  Is  to 
be  looited  at  Bowring(>et  in  the  Kolar  gold  fields 
near  Bangalore,  Mysore.  K.  B.  Weston,  M.  Am.  Soc. 
O.  K.,  consolting  engineer.  The  company  has  also 
jnat  received  an  order  from  .Ii.nes  &  Langbllns,  Pitts- 
burg, Pa.,  for  a  filter  plant  to  be  imed  In  their  South 
Side  steel  mill;  and  from  Geo.  Watklna  &  Co.,  Phila- 
delphia, for  a  battery  of  filters  to  be  used  In  their' 
boiler  service. 
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The  Philadelphia  Pneumatic  Tool  Co.  has  just 
completed  the  equipment  of  the  new  navy  yard  at 
Kiel,  Germany,  with  Keller  pneumatic  tools.  The 
company  also  reports  an  Increasing  trade  on  the 
Pacific  coast;  O.  A.  Berger,  the  company's  repre- 
sentative In  San  Francisco,  has  just  visited  the  home 
oaice,  bringing  with  him  some  large  orders  from 
slUpyanls,    steel   works,  etc.,   on  the  Pacific  Coast. 

The  Crocker-Wheeler  Co.,  Ampere,  N.  J.,  manu- 
facturer of  electrical  machinery,  has  Included  among 
Its  shipments  of  engine  type  generators  for  the 
mouth  of  November  one  400-Kw.  for  the  Stephen 
Girard  Bldg.,  Philadelphia;  one  100-Kw.  and  one  125- 
Kw.  for  the  Missouri  Pacific  Ry..  St.  Louis,  Mo.; 
two  150-Kw.  for  the  Penna.  Malleable  Co.,  McKees 
Uocks.  I'a.  ;  one  200-Kw.  for  J.  L.  Mitchell,  Phila- 
delphia; two  50-Kw.  for  the  Llverlght  &  Green wald 
Blcfg.,  Philadelphia;  two  100-Kw.  for  the  McCllntlc- 
Marshall  Construction  Co.,  Pottstown.  Pa.;  one  300- 
Kw.  for  the  Grand  Crossing  Tack  Co.,  Chicago;  one 
400-Kw.  for  the  Lake  Construction  Co.,  Erie  Co., 
Pa.;  one  250-Kw.  for  the  Wilmington,  Dei.,  City 
Elec.  Co.;  one  225-Kw.  for  the  Pine  Bluff,  Ark.,  & 
Western  Ry. ;  two  150-Kw.,  one  200-Kw.  and  one 
75-Kw.  for  the  Woodward  &  Lothrop  Bldg.,  Wash- 
ington, D.  C.  The  company  reports  that  Its  new 
mill  building  Is  now  being  occupied,  enlarging  the 
floor  space  by  60,000  sq.  ft.  and  giving  increased  fa- 
cilities for  prompt  deliveries  on  Targe  orders. 

The  Cleveland  Cliffs  Iron  Co.  is  about  to  Install 
au  electric  power  distribution  system  for  operating 
mixers  and  blowers  In  Its  Gladstone,  Mich.,  plant, 
and  has  recently  purchased  from  the  Westlngnouse 
Electric  &  Mfg.  Co.  two  75-Kw.,  direct-current  gen- 
erators and  eight  lO-H.-P.  direct-current  motors. 
The  Pioneer  Iron  Works,  of  Marquette,  Mich.,  owned 
by  the  Cleveland  Cliffs  Co.,  will  also  be  equipped 
with  electrical  apparatus  for  the  operation  of  mixers 
aiid  blowers,  and  the  apparatus  recently  purchased 
from  the  Westlnghouse  Electric  &  Mfg.  Co.  for  this 
plant  Includes  ten  lO-H.-P.  direct-current  motors  and 
two  150-Kw.,  engine-type  generators  to  be  direct  con- 
nected to  two  Westlnghouse  compound  condensing 
engines.  The  company  has  also  ordered  a  Baldwln- 
Westlnghouse  electric  locomotive  to  be  used  for 
shifting  cars  In  Its  yards. 
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PROPOSALS  OPEN. 

Bids  See  Eng. 

Close.  WATER  WORKS.  Record. 

Dec.  16.  WellsTllle.    O Dec.    6 

Dec.  17.  Wilbur,    Wash Dec.    6 

Dec.  18.  Tottenvllle,  N.  Y Dec.  13 

Dec.  18.  Long  Island  City,   N.   Y Dec.    6 

Dec.  20.  Pumping  engines.  Louisville,  Ky Oct.  25 

Adv.,  Eng.  Record,  Oct.  25  to  Dec.  13. 

Dec.  20.  Havre,  Mont Dec.    6 

Dec.  22.  Lining  tunnel,   Paterson,  N.  J Dec.  13 

Adv.,   Eng.  Record,  Dec.   13. 

Dec.  22.  Marlevllle,  Que Dec.  13 

Dec.  24.  Chicago,  III Dee.  13 

Dec.  26.  Salt  Lake  City,  Utah Dec.  13 

Dec.  26.  Searcy,    Ark. Dec.    6 

Dec.  27.  Cincinnati,    O Dec.    6 

Dec.  27.  Meters,  Cleveland,   O Dec.    6 

Adv.,  Eng.  Record,  Dec.  6,  13. 

Dec.  29.  Glllett,  Wis Nov.  15 

Jan.    1.  Sacramento.   Cal Nov.  22 

Jan.    2.  Kansas   City.    Mo Dec.    6 

Adv.,  Eng.  Record,  Dec.  6,  13. 

— •  Meters.  Schenectady,  N.  Y Dec.  13 

Great  Notch,  N.  J Dec.    6 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Dec.  16.  Philadelphia,  Pa Dec.  13 

Dec.  16.  -Kansas   City,    Mo Dec.  13 

Dec.  17.  Brooklyn,  N.  Y Dec.    6 

Dec.  20.  Oakland,   Cal Dec.    6 

Dec.  22.  Canonsburg.    Pa Dec.  13 

Dec.  22.  Chllllcothe,    O Dec.    6 

Dec.  22.  Norrlstown,    Pa ;..... Nov.  29 

Dec.  22.  Wabash,  Ind Nov.  29 

Dec.  26.  Salt   Lake   City,    Utah Dec.  13 

Dec.  27.   (Ft.   McKlnley)    Portland.   Me Nov.  29 

Adv.,  Eng.  Record,  Nov.  29  to  Dee.  13. 

Jan.    2.  Cincinnati,  O Dec.  13 

Jan.     3.  Pumping  Station,  Washington,  D.  C. .Nov.  15 

Adv.,  Eng.  Record,  Nov.  15,  Dec.  6. 

Jan.    5.  Lnwton.  Okla.   Ter Dec.  13 

Jan.    7.  Femandina.  Fla Dec.  13 

Jan.    6.  Columbus,    O Dec.  13 

Adv.,  Eng.  Record,  Dec.   13. 

Jan.  —  Walnut,    111 Dec.  13 

Feb.    2.  New  Orleans.  La Nov.  29 

Adv.,  Eng.  Record,  Nov.  29  to  Dec.  13. 

Feb.  —  Dlion,  HI.    Dec.  13 

—       ■     Miami,  Fla ^ Dec.    6 

BRIDGES. 

Dec.  16.  Philadelphia,  Pa Dec.  13 

Dec.  16.  York.  Pa : Dec.  13 

Dec.  17.  Columbia    City,    Ind Nov.  29 

Dec.  17.  Chicago,    III Nov.    1 

Dec.  18.  Portland,    Ind Dec.    6 

Dec.  19.  Columbia    City,    Ind . ; Dec.    6 

Dec.  22.  New    York.  N.    Y Dec.  13 

Dec.  30.  Georgetown,  Colo Nov.  29 

Dec.  31.  Terre  Haute,   Ind Dec.  13 

Jan.    1.  Rome,  N.   Y Dec.  13 

Jan.    5.  Montezuma.    la Dec.    6 

Jan.    5.  Cumberland,    Md Nov.  29 

Jan.    e.  Stockton,    Cal. Dec.  13 

Jan.    0.  Grand  Junction,  Colo Dec  13 

Jan.    7.  Olivet,  S.  D ...Dec.  13 

Jan.    7.  Colfax,    Wash Dec.  13 

Jan.    7.  Webster.    8.    D Nov.  29 

Jan.  —  Peoria,    III Dec.  13 

PAVING  AND  ROADMAKING. 

Dec.  16.  New  York,  N.   Y Dec.  13 

Dec.  16.  Philadelphia.  Pa Dec  13 

Dec.  16.  Somervlile,    N.    J ; Nov.  29 

Dec.  17.  Ft.  Dodge.  la Nov.  29 

Dec.  18.  McKeesport,    Pa Dec.    6 

Dec.  19.  Cincinnati,  O Dec.  13 

Dec.  19.  Gallon.   O Nov  29 

Dec.  20.   Long    Island  City.   N.   Y Dec  13 

Dec.  20.  Willlamsport.  N.  J Dec     6 

Dec.  22.  Cincinnati,    O Dec     « 

Dec.  22.  Portsmouth,  Va Oct  18 

Adv..   Eng.  Record,  Oct  18,  25. 

Dec.  24.  Brooklyn.   N.  Y ,. Dec  13 

Dec.  26.  Salt  Lake  City,  Utah ..... ■ Dee.  13 

Dec.  27.  WellsvUle,   O .v... . . .'. . . . .  .Dec  13 


Dec.  27.  Kalamazoo,    Mich Dec.    6 

Adv.,  Eng.  Record,  Dec.  6,  13. 

Dec.  29.  Terre  Haute,  Ind Dec.  18 

Dec.  30.  St.    Augustine,    Fla Dec.    6 

Jan.    8.  Madison,    Wis Dec.  13 

Jan.    5.  Toledo,  O Dec.  13 

Jan.    6.  Cincinnati,  O Dec.  13 

Jan.  10.  Ft.  Myer,  Va Dec.  13 

Adv.,  Eng.  Record,  Dec.   13. 
— —  Wichita,    Kan Dec.    6 

POWER.  GAS  AND  ELECTRICITY. 

Dec.  18.  Chicago,   111 Dec.  13 

Dec.  18.  North    Amherst,    O Dec.    6 

Dec.  20.  Havre,   Mont Dec.    6 

Dec.  20.  Philadelphia.    P4 Nov.  22 

Dec.  23.  Lexington,  Ky Dec.  13 

Dec.  23.  Cleveland,   O Dec.  13 

Dec.  26.  Searcy,    Ark Dec.    6 

Dec.  27.  Cincinnati.    O Dec.    6 

Jan.    3.  Abilene,    Tex Dec.  13 

Jan.  12.  Hot  Springs,   Ark Dec.  13 

Jan.  15.  Rome,   Ga Oct.  11 

Jan.  —  South  Norwalk,  Conn Dec.  13 

Mar.    4.  Franchise,    Manila,    P.    I Nov.  15 

GOVERNMENT  WORK. 

Dec.  16.  Supplies,  Washington,  D.  C Dec.    6 

Dec.  16.  Ft.  Hancock,  N.  J Nov.  29 

Dec.  16.   San   Francisco,    Cal Nov.  29 

Dec.  16.  Ft.    Columbus,    N.    Y Nov.  29 

Dec.  16.  Snagboat  and  barge.  Montgomery,  AIa.NoT.  16 

Adv.,  Eng.  Record,  Nov.  15  to  Dec.  6. 
Dec.  16.  Towboat,  dredge,  etc.,  Montgomery.Ala.Nov.  16 

Adv.,  Eng.  Record,  Nov.  15  to  Dec.  6. 

Dee.  17.  Washington,    D.    C Dec.    6 

Dec.  17.  Baltimore,    Md Nov.  22 

Adv.,  Eng.  Record,  Nov.  22  to  Dec.  13. 

Dec.  17.  Mobile,    Ala Not.  22 

Dec.  18.  Olympla  Harbor,  Seattle,  Wash Nov.  29 

Dec.  18.  Lake  Wash.  Canal,   Seattle,  Wash Nov.  29 

Dec.  18.  Milwaukee,   Wis Nov.  22 

Adv.,  Eng.  Record,  Nov.  22  to  Dec.  13. 
Dec.  19.  Steam    tenders.    Nashville,    Tenn Nov.  22 

Adv.,  Eng.  Record,  Nov.  22  to  Dec.  13. 

Dec.  20.  Carson.  Nev Dec.    6 

Dec.  23.  Sheridan,   Wyo Nov.  29 

Dec.  20.  Charleston,    8.    C Nov.  16 

Dec.  22.  Savannah,  Ga Nov.  22 

Adv.,  Eng.  Record,  Nov.  22,  29.  Dec.  13. 

Dec.  23.  Ft.    Barrancas,    Fla Dec.    « 

Dec.  23.  Garbage  crematory.  Ft.  Getty,  S.  C. . .  Nov.  29 

Adv.,  Eng.  Record,  Nov.  29  to  Dec.  13. 
Dec  23.   (Ft.   Rodman)   Newport,  R.  I Nov.  29 

Adv.,  Eng.  Record,  Nov.  29  to  Dec.  13. 
Dec.  23.  Mobile.  Ala Nov.  29 

Adv..  Eng.  Record,  Nov.  29  to  Dec.  13. 

Dec.  24.  Ft.    Brady.   Mich Dec.    6 

Dec.  26.  Ft.    Williams,    Me Dec.    6 

Dec.  26.  Dredging,    Savannah,  Ga Nev.  29 

Adv.,  Eng.  Record.  Nov.  29  to  Dec.  13. 

Dec.  27.  Portsmouth,   N.   H. Nov.  29 

Dec.  27.  Sewers   (Ft.  McKlnley),  Portland,  Me . Nov.  29 

Dec.  28.  New  Orleans,  La Dec.    6 

Dec.  29.  Mobile,   Ala Dec.    6 

Adv.,  Eng.  Record,  Dec.  6,  13. 

Dec.  29.  Ft.  Banks,  Mass Dec.    6 

Jan.    2.  Boston,  Mass Dec.    6 

Jan.    3.  Richmond,   Va Dec.    6 

Adv.,  Eng.  Record,  Dec.  6,  13. 

Jan.    3.  Elevator,   Helena,   Mont Dec.    6 

Jan.    3.  Wall,   Philadelphia,   Pa Dec.    6 

Jan.    5.  Boston,    Mass Dec.    6 

Jan.    6.  St.     Louis,    Mo Dec.    6 

Jan.    7.  Hospital  (Ft.  Greble),  Newport  R.  I... Dec.  13 

Adv..   Eng.  Record,  Dec.   13. 

Jan.    8.  Mobile,    Ala Dec.    6 

Jan.  12.  Washington,    D.    C Dec.  13 

Adv.,   Eng.  Record,  Dec.   13. 
Jan.  14.  Helena,    Mont Dec.    6 

Adv.,  Eng    Record,  Dec.  6,  13. 
Jan.  15.  Newport,  R.   I Dee.  13 

Adv.,   Eng.  Record,  Dec.   13. 

Jan.  15.  Norfolk,   Neb Dec.    6 

Jan.  15.  Machinery  for  dredge,  Wash'ngton. D.C.Nov.  29 

Adv..  Eng.  Record,  Nov.  29  to  Dec.  13. 
BUILDINGS. 

Dec.  16.  Hospital,    Green   Bay,   Wis Dec.  13 

Dec.  16.  School,  White  Plains,  N.   Y Dec.  13 

Dec.  16.  Engine  house.  New  York.  N.  Y Dec.    6 

Dec.  16.  Library,   Fond  du    Lac,   Wis Nov.  29 

Dec.  17.  Pub.   bldg.,    Brooklyn,  N.  Y Dec    6 

Dec.  19.  Almshouse,   Scranton.,   Pa Nov.  2'2 

Adv..  Eng.  Record,  Nov.  22. 

Dec.  20.  Church,    Perkasie.   Pa Dec  13 

Dec.  20.  Library,    Waukesha.    Wis Dec.    6 

Dec.  20.  Schools,    Sterrett,    Pa Dec.    6 

Dec.  20.  Library,   Milwaukee,  Wis Nov.  29 

Dec.  20.  Y.  M.  C.  A.  Hall,  Akron,  O Nov.  29 

Dec  20.  School,  Baton  Rouge,  La Nov.  29 

Dec.  20.  Armory  Plans.  Brooklyn.  N.  Y Nov.    8 

Dec  22.  School,  Salt  Lake  City,  Utah Dec  13 

Dec  22.  Pub.  bldg..  New  York,  N.  Y Dec  13 

Dec  22.  Htg.  school,  Brooklyn,  N.  Y Dec  13 

Dec.  22.   School.  New  York.  N.   Y Dec  13 

Dec.  24.  Pub.   bldg..  Brooklyn.  N.   Y Dec  13 

Dec.  24.   School.   Albany.  N.  Y Nov.  29 

Dec.  26.  Pub.  bldg..  Canton,  O Dec.  13 

Dec.  27.  Pub.  bldg..  Canton,  O Dec.  13 

Dec.  27.  Library.    Port   Huron,    Mich Nov.  29 

Dec  29.  Jail,    Marlon,    Ind Dec    « 

Dec  30.  Mason  temple  plans,  Washington,  D.C.Oct.  11 

Dee.  31.  Church,  Huntington,   Ind Dec  13 

Jan.    1.  Schools,  Huntington,  W.  Va Dec.  13 

Jan.    7.  Jail,  Morrlstown.  Tenn Dec    6 

Jan.  12.  Church,  Chepstow.   Ont Dec.  13 

Jan.  15.   Library,   Winnipt'^.    Man Dec.  13 

Jan.  15.  Library  plans.  Blnghamton,  N.  Y Nov.  15 

Jan.  23.  Jail.  Grand  Junction.   Colo Dec.  13 

Jan.  30.  School,    Geneseo,    N.    Y Dec  13 

Jan.  31.  Church,    Scotchbridge,   O Nov.  29 

Feb.    1.  School.    Dickinson.    N.    Y Dec.    6 

Feb.    2.  City  Hall,   Houston,   Tex Dec.  13 

MISCELLANEOUS. 

Dec  15.  Street  sweepers,  Syracuse,  N.  Y Dec.  13 

Dec.  16.  Boston,    Mass Dec.  13 

Dec.  19.   Sand,  New  Brighton.  S.  I Dec  13 

Dec.  19.  Garb.   Dlsp..   Kansas  City,  Mo Nov.  22 

Dec.  22.  New  York,  N.   Y... Dec  13 

Dec.  24.  Garb,  crematory.  Ft.  Brady,  Mich . . .  .  Dec.  13 

Dec.  26.  Wharf.  St.  Irenee.  Que Dec.  13 

Jan.    2.  EI.   R.  R.  Franchise,   Vallejo,  Cal Nov.  22 

Jan.  14.  Dredging.   Chicago,   III Not.  22 

Mar.    4.  St.  Ry.  franchise.  Manila,  P.  I Not.  16 

—  R.   R.    work,  Chicago.   Ill Dec    6 

Garb,  disposal,  Rochester,  N.  Y Dec.    6 
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The  Use  of  Oil  Fuel. 


The  recent  annual  report  ot  the  Bureau  of 
Steam  Engineering,  of  which  Rear  Admiral 
George  W.  Melville  is  the  chief,  contains  some 
valuable  data  bearing  upon  the  relative  evapor- 
ative efficiency  ot  Texas  oil  and  certain  well 
known  steam  coals.  A  series  of  tests  with  each 
fuel  was  conducted  in  which  the  conditions 
as  to  rate  of  cornbustion  and  evaporation  were 
varied  through  a  wide  rajige.  The  tests  were 
made  upon  the  same  boiler,  thus  rendering  it 
possible  to  make  a  fair  comparison  of  the  re- 
sults. They  were  conducted  by  a  board  of  engi- 
neers appointed  by  the  Navy  Department,  and 
the  principal  data  and  resxilts  are  given  upon 
another  page  of  this  issue.  While  the  oil  tests 
were  made  with  the  idea  of  securing  data  bear- 
ing upon  the  use  of  oil  as  a  fuel  in  marine 
service  the  results  and  conclusions  drawn  from 
the  entire  series  should  be  of  no  little  interest 
to  those  designing  and  operating  boilers  for 
stationary  plants. 

In  discussing  the  mechanical  problems  in- 
volved in  the  use  of  oil  fuel  Admiral  Melville 
points  out  that  since  the  time  inventors  realized 
that  the  efficient,  economical  and  rapid  burn- 
ing of  liquid  fuel  was  greatly  dependent  upon 
the  success  secured  in  atomizing  the  oil  there 
was  rapid  improvement.  It  was  only  a  few 
years  ago,  he  states,  that  the  oil  was  simply 
thrown  into  the  furnace  with  an  injector,  and 
the  evaporation  was  dependent  to  a  great  ex- 
tent on  the  amount  of  incandescent  surface 
that  could  be  secured  to  ignite  the  fuel.  There 
are  many  burners,  the  report  states,  which  can 
atomize  the  oil  quite  satisfactorily.  The  heat- 
ing of  the  oil,  also  the  heating  of  the  air  re- 
quired for  combustion,  must  be  provided  for 
and  the  latter  requisite  should  be  impressed 
upon  all  contemplating  the  use  of  liquid  fuel  as 
&  combustible.    Until  reewtly,  Admiral  Melville 


writes,  there  have  been  no  records  to  show  that 
a  boiler  could  be  forced  with  oil  fuel  to  the 
same  extent  as  with  coal,  but  the  experiments 
of  the  liquid  fuel  board  have  shown  that  this  is 
now  possible,  and  that  the  greatest  evaporation 
per  square  foot  of  heating  surface  secured 
with  coal  can  be  greatly  exceeded  by  an  oil  fuel 
installation  of  modern  design  where  provision 
is  made  for  atomizing  the  combustible  and 
heating  the  air  and  oil.  In  one  of  the  tests 
an  evaporation  of  16.7  pounds  of  water  from  and 
at  212  degrees  F.  per  square  of  heating  surface 
per  hour  was  attained,  so  that  the  boiler  op- 
erated upon  a  basis  of  about  2  square  feet  ot 
heating  surface  per  horse  power  instead  of  12 
square  feet,  a  common  standard. 

Of  course  in  stationary  practice  the  most  im- 
portant question  involved  in  the  use  of  oil  fuel, 
after  it  has  been  shown  that  mechanical  objec- 
tions have  been  overcome,  is  the  commercial 
one.  Oil  has  been  used  as  fuel  for  a  number 
of  years  in  a  spasmodic  way,  but  it  has  been  the 
experience  of  most  plants  that  oil  cannot  com- 
pete with  coal.  Admiral  Melville  states  that 
only  at  certain  California  ports  and  at  ports 
in  the  Gulf  of  Mexico  oil  costs  less  than  coal. 
This  is  attributed  to  the  expense  of  transport- 
ing the  oil,  but  it  is  believed  that  this  disad- 
vantage ought  to  be  soon  removed.  It  is  pointed 
out  that  while  oil  may  be  put  on  a  tank  steamer 
at  certain  ports  like  Cape  Sabine  its  commer- 
cial value  will  be  determined  by  the  cost  of 
delivery  at  commercial  and  maritime  centers. 
The  expense  of  fitting  up  the  few  tank  steamers 
conveying  oil  from  Cape  Sabine  to  the  North 
Atlantic  seaports  has  been  very  heavy,  due  to 
the  fact  that  unexpected  difficulties  developed 
in  making  the  installations.  It  is  believed 
that  when  a  large  fleet  of  tank  steamers  is 
available  and  when  terminal  storage  facilities 
are  provided  there  will  be  a  material  decrease 
in  the  price  of  oil  in  the  leading  cities  on  the 
coast. 

As  regards  the  danger  from  oil  fuel  it  is 
pointed  out  that  extreme  precaution  will  have 
to  be  taken,  and  the  recent  explosion  of  oil 
upon  a  ship  at  San  Francisco,  in  which  a  num- 
ber of  persons  were  reported  to  have  been  killed,^ 
emphasized  its  need.  However,  the  danger  may 
be  overcome  by  proper  care  and  by  experience 
in  its  use  and  this  does  not  in  any  way  detract 
from  the  value  of  the  work  done  by  the  oil  fuel 
board.  Further  experiments  are  contemplated 
by  the  Navy  Department,  and  it  is  to  be  hoped 
that  their  disinterested  and  valuable  work  may 
be  continued,  for  the  subject  is  of  no  little  im- 
portance to  industrial  as  well  as  to  naval  en- 
gineers. 


The    Convention    of    the    American    Institute    of 
Architects. 


The  thirty-sixth  annual  convention  ot  the 
American  Institute  of  Architects  was  held  in 
Washington  on  Thursday,  Friday  and  Saturday 
of  last  week,  in  the  New  Willard  Hotel.  The 
first  session  was  opened  with  an  address  of 
welcome  by  Colonel  John  Biddle,  U.  S.  A.,  en- 
gineer commissioner  of  the  District  of  Colum- 
bia, and  was  followed  by  a  short  address  by  the 
Institute's  president,  Mr.  Charles  F.  McKim. 
The  remainder  of  the  morning  session  was  de- 
voted to  reports  by  various  officers  and  com- 
mittees. In  the  afternoon,  following  the  ap- 
pointment of  several  committees,  papers  were 
read  on  the  "Improvement  of  Washington,"  by 
Messrs.  Daniel  H.  Burnham,  Frederick  Law 
Olmsted,  Jr.,  and  Charles  Moore. 

It  has  long  been  realized  by  those  competent 
to  judge  that  Washington  cannot  be  favorably 
compared,  in  point  of  beauty,  with  the  capitals 
of  the  larger  foreign  countries.  The  subject-  of 
the   improvement  ot  our  natipnal  capital  has 


been  strongly  urged  by  many  leading  architects 
and  the  admirable  work  of  the  Institute  along 
this  line  deserves  acknowledgment.  As  a  step 
in  the  right  direction,  it  is  a  source  of  gratifi- 
cation to  note  that  last  Monday  the  House 
passed  the  Senate  bill  authorizing  the  erection 
of  the  }4,000,000  union  railway  station  in 
Washington.  Thursday  evening  the  members  as- 
sembled in  the  Congressional  Library  and 
viewed  drawings  and  models  submitted  by  the 
Park  Commission,  Messrs.  D.  H.  Burnham,  C. 
P.  McKim,  Augustus  St.  Gaudens  and  F.  L. 
Olmsted,  Jr.  An  explanation  of  the  proposed 
plans  for  the  improvement  of  Washington's  park 
system  was  made  by  one  of  the  members  of  the 
commission. 

The  principal  feature  of  general  interest  in 
the  Friday  morning  meeting  was  the  paper  by 
Capt.  John  Stephen  Sewell,  Corps  of  Engineers, 
U.  S.  A.,  on  "The  Relations  of  the  Architect  and 
the  Engineer."  Capt.  Sewell,  as  an  engineer, 
was  closely  associated  with  the  architect  in 
building  the  new  government  printing  office, 
consequently  his  views  had  the  weight  of  a  per- 
sonal experience.  Among  others,  two  points 
were  particularly  emphasized:  the  advisability 
of  retaining  a  government  engineer  on  all  gov- 
ernment buildings,  rather  than  allowing,  the 
architect  to  select  an  outside  engineer;  and  the 
desirability  of  having  the  work  on  government 
buildings  entirely  in  the  charge  of  a  construc- 
tion bureau,  which  could  control  all  disburse- 
ments and  secure  the  best  possible  co-operation 
among  the  architect,  engineer  anc}  contractor. 
A  paper  by  Mr.  J.  L.  Smithmeyer  on  "The  De- 
velopment of  Architecture"  was  then  read  by 
Mr.  George  O.  Totten,  Jr. 

The  "Development  of  Municipal  Improve- 
ment" was  the  general  topic  considered  during 
the  afternoon  session,  December  12.  Mr.  W.  B. 
de  las  Casas  read  a  paper  on  "The  Organization 
for  Municipal  Improvements,"  the  particular 
work  treated  being  the  Boston  park  system,  of 
which  he  has  had  charge  as  chairman  of  the 
Metropolitan  Park  Commission.  Under  the  sub- 
ject "The  Modern  City,"  Mr.  Albert  Kelsey 
showed  in  what  ways  foreign  city  work  is  ahead 
of  American,  and  urged  the  need  of  modern 
ideas  along  original  lines  in  our  architecture. 
Mr.  Kelsey  is  in  charge  of  the  park  improve- 
ment work  in  Philadelphia.  A  third  paper, 
written  by  Mr.  Owen  Fleming,  the  secretary  of 
the  council  of  improvement  of  London,  England, 
was  read  by  Mr.  Glenn  Brown.  It  dealt  with  the 
improvements  put  into  effect  in  that  city. 

The  Saturday  meeting  was  late  in  opening, 
as  the  earlier  part  of  the  morning  was  spent 
in  visiting  the  White  House.  Mr.  McKim,  to 
whom  the  work  of  remodeling  the  White  House 
was  unreservedly  committed,  guided  thie  dele- 
gation, and  its  members  declared  themselves 
greatly  pleased  with  the  results  accomplished. 
The  morning  meeting  closed  the  balloting  for 
the  election  of  officers.  Last  year's  board  of 
officers  was  re-elected,  as  mentioned  in  the 
"personal"  column  of  this  issue,  together  with 
three  elections  to  honorary  membership.  Cleve- 
land was  chosen  as  the  place  for  the  next  con- 
vention, with  St.  Louis  as  the  probable  con- 
vening point  for  the  year  following.  A  paper 
by  Capt.  Charles  D.  Sigsbee  on  certain  im- 
provements in  Washington  was  read  by  Mr.  Ar- 
thur Totten.  Capt.  Sigsbee  suggests  the  con- 
struction of  a  permanent  reviewing  stand  on 
Lafayette  Square  in  front  of  the  White  House, 
the  stand  to  be  made  of  marble  and  highly  or- 
namental. The  committee  in  charge  ot  the  sub- 
scription for  the  purchase  of  the  historic  Octar 
gon  house  in  Washington  as  a  permarient  insti- 
tute headquarters  reported  that  ?  17,000  was  in 
hand.  After  the  purchase  money,  $30,000,  is 
raised,  it  is  proposed  to  raise  a  sum  of  $250,00Q 
for  the  establishment  of  a  benefit  fund. 
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Th«   MnscAot  Dun  in  the  Croton  Valley,  New 
York. 


The  Musooot  dam  is  a  masonry  structure 
now  under  construction  in  the  Croton  valley, 
being  a  part  of  the  system  of  improvements 
and  extensions  in  progress  for  the  water-works 
of  the  city  of  New  York.  The  new  Croton  dam 
(see  The  Engineering  Record  of  August  16) 
will,  when  put  in  use,  impound  a  body  of  water 
about  19  2/3  miles  long,  and  the  Muscoot  dam 
wiil  be  located  at  about  the  middle  of  this 
lake,  being  about  oVi  miles  above  the  old  Cro- 
ton dam.  The  lowest  part  of  the  spillway  of 
the  Muscoot  dam  will  be  200  feet  long  and  at 
the  same  level  as  the  lowest  part  of  the  spill- 
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this  to  elevation  163  it  will  have  a  batter  of 
one  inch  to  a  foot,  being  again  vertical  below 
that  elevation.  The  main  body  of  the  dam 
and  overfall,  the  gate  chamber  and  retaining 
walls  will  be  of  rubble  masonry  laid  in  1  to  3 
Portland  cement  mortar.  In  the  long  spillway, 
however,  and  such  other  places  as  the  engi- 
neer may  designate,  the  masonry  will  be  laid  in 
1  to  2  Rosendale  cement  mortar.  No  grouting 
is  allowed.  Stones  of  various  sizes  are  used 
and  regular  coursing  avoided,  in  order  to  ob- 
tain good  vertical  bonding  as  well  as  horizon- 
tal. In  places  where  the  masonry  is  thickest, 
a  considerable  proportion  of  large  stones  is 
used.  In  some  cases  the  vertical  joints,  where 
not  less  than  6  inches  wide,  are  filled  with  a 
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Along  the  200  feet  of  depressed  spillway, 
cast-iron  frames  will  be  secured  every  8  feet 
to  the  top  course  of  the  masonry  by  anchor 
bolts,  and  in  the  grooves  of  these  frames  can 
be  placed  stop-planks  or  flashboards,  in  order 
to  raise  the  water  level  to  elevation  200.  A 
foot  bridge  from  which  to  operate  these  flash- 
boards  will  extend  from  the  gate  house  to  the 
end  of  the  depressed  overfall.  The  bracket 
standards  and  the  parts  for  supporting  the 
foot  bridge  are  of  cast-iron;  other  metal  parts 
are  of  steel. 

At  the  south  end  of  the  dam,  where  the  gate 
house  will  be  located,  excavation  was  necessary 
for  a  plateau  or  level  area  at  elevation  16ft  ''•. 
There  will  be  a  low,  submerged  retaining  wail 


way  of  the  new  Croton  dam,  or  196  feet  above 
■ea  level.  Stop  planks  will  be  used  when  de- 
sired to  raise  the  level  to  that  of  the  rest  of 
the  structure,  4  feet  higher,  giving  nnder  these 
conditions  a  spillway  950  feet  long.  The  Aque- 
duct Commissioners  decided  to  construct  the 
dam  at  this  point  so  that  when  the  large  lake 
shall  bo  drawn  down  below  the  level  of  the 
spillway  crest  of  the  new  Croton  dam,  the  bot- 
tom of  some  of  the  shallower  portions  toward 
the  Bpper  end  of  the  lake  will  not  be  partially 
or  wholly  exposed. 

For  a  very  short  section  the  Muscoot  dam 
win  be  60  to  70  feet  high  from  the  bottom  of 
the  foundation.  Prom  the  old  bed  of  the  river 
to  the  top  of  the  flashboards  on  the  finished 
dam  the  height  will  be  about  35  feet.  For 
aboat  450  feet  at  the  north  end,  it  is  only  from 
3  to  13  feet  In  total  height,  having  been  ex- 
tended to  a  considerably  greater  length  than 
wa«  otherwise  necessary  in  order  to  gain  a 
long  crest  for  the  spillway.  In  fact  the  rock 
bottom  In  several  places  at  the  north  end  was 
higher  than  the  crest  of  the  dam.  A  channel 
below  the  dam,  excavated  largely  in  the  rock, 
will  carry  the  water  overflowing  from  this  end 
of  the  dam  down  to  the  main  channel  of  the 
rlTwr. 

The  bed  rock  was  rx)mparatively  near  the  sur- 
face throughout  almost  the  whole  length  of 
the  dam.  It  was  deepest  directly  below  the 
b«!  of  the  Hver,  there  being  at  that  point  a 
V-ahaped  depression  in  the  rock,  making  a 
d«ep  excavation  necessary  for  a  short  section. 
On  the  south  bank  of  the  river,  the  rock  as  a 
mle  Is  not  so  near  the  surface. 

The  accompanying  section  shows  the  general 
character  of  the  work.  The  dam  is  founded  en- 
tirely on  the  bed  rock.  The  downstream  face 
is  stepped  off  at  the  rate  of  about  one  horizon- 
tal to  two  vertical,  and  the  upstream  face  will 
be  vertical  to  J8  feet  below  the  top,  and  below 
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Section  at  Drpressed  Spillway. 

concrete  consisting  of  one  part  cement  to  three 
of  small  stone  or  gravel,  this  concrete  being 
thoroughly  rammed. 

The  top  course  of  the  dam  is  to  be  of  dimen- 
sion stone  masonry.  The  large  blocks  used 
for  the  steps  on  the  downstream  face  are  care- 
fully selected  in  order  that  they  may  be  es- 
pecially hard  and  compact,  so  as  to  withstand 
the  shock  of  water  and  ice  falling  over  them. 
Below  the  dam,  at  the  depressed  overfall,  for 
50  or  60  feet  from  the  toe  of  the  dam,  there 
will  be  a  protective  apron  of  piling  filled  in 
with  large  stones  me^surini;  a  cubic  yard  or 
more  In  volume. 
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Flash-Board  Standard. 


at  the  edge  of  this  area,  and  a  paved  slope  will 
extend  above  this  wall  on  both  sides  of  the  dam 
up  to  elevation  206.  The  excavation  for  the 
level  area  was  planned  to  extend  well  into  the 
solid  rock  in  order  to  give  a  good  foundation 
for  the  gate  house.  The  gate  bouse  will  be 
built  entirely  of  masonry,  with  two  arched 
openings  for  inlets,  5  feet  3  inches  wide  and 
extending  from  the  plateau  level  to  2  feet  be- 
low the  surface  of  the  full  reservoir.  Just  be- 
yond these  inlets  there  is  a  double  set  of  ver- 
tical grooves  5  inches  wide  and  6  inches  deep, 
for  stop  planks,  and  beyond  these  grooves  on 
either  sjde  of  the  gate  house  is  a  main  gate- 


Dec.  20,  1902. 

way  opening  8  feet  high  and  5  feet  3  inches 
wide,  divided  for  two  2x8-toot  sluice  gates,  the 
elevation  of  the  bottom  of  the  opening  being 
170.  Above  these  two  main  gateways,  at  ele- 
vation 188,  are  two  others  2  feet  9  inches  wide, 
with  single  sluice  gate  2x8  feet.  Here  there  are 
also  double  sets  of  grooves  for  stop  planks  in 
front  of  the  inlets.  There  will  be  still  an- 
other series  of  stop  planks  between  the  ends 
of  the  gateways  and  the  arched  outlets.  The 
outlets  are  5  feet  3  inches  wide  and  about  24 
feet  in  height,  the  inside  crowns  of  the  arches 
being  about  2  feet  below  the  level  of  the  de- 
pressed overfall.  The  floor  of  the  gate  house 
is  at  elevation  210.  The  three  sets  of  stop 
plank  grooves  on  either  side  of  the  gate  house 
were  provided  in  order  to  give  complete  con- 
trol of  the  sluice  gates.  If  at  any  time  it  is  de- 
sired to  gain  access  to  the  gates  or  the  bottoms 
of  the  gate  chambers,  the  planks  will  be  put  in 
and  the  space  between  the  two  parts  of  each 
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of  construction.  The  contractors  are  Messrs. 
Williams  &  Gerstle,  of  New  York,  and  the  con- 
tract price  for  the  total  work  was  about  ?209,- 
000. 
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Gate  Chamber. 

set   rammed   full   of  clay.     The  chamber   can 
then  be  pumped  out. 

The  preliminary  estimates  for  this  work,  by 
which  the  bids  of  the  contractors  were  com- 
pared, included  the  following  items:  105,000 
cubic  yards  earth  excavation,  4,000  cubic  yards 
earth  excavation  in  vertical  trenches,  25,000 
cubic  yards  rock  excavatipn,  1,500  cubic  yards 
dredging  in  river,  250,000  feet,  B.  M.,  of  timber 
work  placed  and  fastened,  7,500  linear  feet  of 
piles,  15,000  culjic  yards  nibble  stone  masonry 
laid  in  1:2  American  cement  mortar,  5,000 
cubic  yards  rubble  stone  masonry  laid  in  1:3 
Portland  cement  mortar,  5,000  cubic  yards  rip- 
rap, 7,000  square  feet  fine  hammered  face  dress- 
ing, and  5,000  square  feet  rough-pointed  face 
dressing.  Mr.  W.  R.  Hill  is  chief  engineer  of 
the  Aqueduct  Commission,  under  whose  super- 
vision the  work  is  being  carried  on.  Mr.  E. 
Wegmann  is  the  division  engineer,  and  Mr.  C. 
E.  Benedict  is  the  aaslstant  directly  in  charge. 


Report  of  Irrigation  Investigations. 

Al..straited   from   Annual    Report   of   the    Department 

of  Agriculture. 


The  portion  of  the  report  of  Mr.  James  Wil- 
son, the  Secretary  of  Agriculture,  which  deals 
with  irrigation  describes  what  the  department 
has  been  doing  during  the  past  year  and  inci- 
dentally brings  out  many  facts  of  general  in- 
terest. Interest  in  these  investigations,  which 
are  a  part  of  the  work  of  the  Office  of  Experi- 
ment Stations,  is  constantly  increasing  and  has 
been  stimulated  during  the  past  year  by  the 
growing  desire  of  the  arid  states  for  laws  and 
conditions  which  will  secure  the  largest  and 
best  use  of  the  water  supply,  and  in  the  humid 
region  by  the  drought  which  prevailed  through- 
out the  middle  West  in  1901  and  in  the  South 
during  the  present  year.  As  a  result,  the  re- 
quests for  information  and  advice  have  been 
more  numerous  than  ever  before,  and  it  was 
only  through  the  increased  appropriation  made 
by  the  last  congress  that  those  in  charge  of  the 
investigation  have  been  able  to  comply  with  the 
demands  made  upon  them. 

Referring  to  the  need  of  better  irrigation 
laws,  the  secretary  says  that  no  branch  of  the 
department's  irrigation  work  has  received  more 
cordial  recognition  than  its  studies  of  legal  and 
sociological  questions.  A  number  of  the  arid 
states  are  cooperating  with  the  department  in 
these  studies  and  two  have  made  special  ap- 
propriations to  extend  them.  The  question  as 
to  how  much  the  water  of  western  rivers  has 
already  been  appropriated  under  state  laws,  the 
nature  of  the  rights  which  have  been  acquired, 
the  conflict  which  exists  between  riparian 
rights  and  the  rights  acquired  under  the  doc- 
trine of  appropriation,  are  some  of  the  problems 
which  confront  irrigators  in  these  states.  A 
settlement  of  the  rights  which  have  become 
vested  is  needed  to  show  how  much  water  re- 
mains for  future  appropriators  and  to  relieve 
farmers  under  existing  ditches  from  anxiety 
and  give  to  a  state  a  sate  foundation  for  future 
development.  To  the  litigation  over  water 
rights  within  states  there  has  recently  been 
added  Important  suits  over  interstate  rights, 
the  one  of  Kansas  against  Colorado  being  the 
most  conspicuous.  The  law  providing  for  the 
department's  investigations  provides  first  of 
all  for  an  investigation  and  report  on  the  laws 
affecting  irrigation  and  the  rights  of  riparian 
proprietors.  Under  this,  an  investigation  of  in- 
terstate rights  is  now  going  on,  the  results  of 
which  will  be  watched  with  much  interest. 

The  report  of  the  secretary  brings  out  the 
fact  that  drainage  is  becoming  an  Important 
problem  in  the  older  irrigated  districts.  Two 
drainage  surveys  were  carried  on  during  the 
past  year;  one  in  the  valley  of  Kings  River  in 
California,  under  the  direction  of  Prof.  O.  V.  P. 
Stout,  and  another  in  Colorado  which  was  car- 
ried on  by  Mr.  C.  G.  Elliott,  agent  and  expert, 
under  a  cooperative  arrangement  between  the 
state  engineer's  office  of  Colorado  and  the  Of- 
fice of  Experiment  Stations  of  the  Department. 
The  owners  of  lands  which  have  become 
swamped  by  too  much  water  will  be  encouraged 
by  the  results  thus  far  secured,  the  secretary 
reporting  that  they  show  that  it  is  not  only 
possible  to  remove  the  surplus  water  and  re- 
store large  areas  of  land  to  cultivation,  but  that 
the  water  which  comes  from  these  drains  can 
be  used  for  the  irrigation  of  other  lands. 

The  report  further  shows  that  much  interest 
is  being  given  to  irrigation  in  the  humid  states, 
especially  in  the  south  where  the  irrigation  of 
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rice  has  proven  exceedingly  profitable,  and 
where  important  experiments  are  being  carried 
on  to  determine  the  value  of  irrigation  as  an 
aid  to  market  gardening.  The  fact  that  the  de- 
partment has  In  its  employ  a  number  of  irriga- 
tion engineers  who  have  had  wide  experience 
in  the  West  has  resulted  in  a  saving  of  large 
sums  of  money  to  those  wlio  were  putting  in 
pumping  plants.  This  has  been  done  by  cor- 
recting a  tendency  to  put  in  pumps  of  too  small 
capacity  to  be  of  any  real  service. 

He  also  calls  attention  to  the  changes  In 
farm  life  and  farm  work  which  have  come  about 
through  the  invention  of  machinery  and  its  ex- 
tensive use  by  American  farmers.  The  United 
States  is  the  greatest  manufacturer  and  user 
of  farm  machinery  in  the  world,  and  the 
changes  which  have  come  about  through  their 
invention  have  made  almost  as  radical  a  revo- 
lution in  farming  operations  as  has  been 
wrought  by  the  substitution  of  machinery  for 
hand  labor  in  manufacturing.  Among  the  com- 
plex machines  which  the  farmer  has  to  operate 
to-day  are  combined  harvesters  and  threshers, 
traction  engines,  automobiles,  power  machines 
for  harvesting  corn,  for  shucking  the  ears  and 
shredding  the  stalks,  and  recently  electric  dy- 
namos have  been  added  to  the  agencies  em- 
ployed to  do  farm  work.  These  facts,  in  con- 
nection with  the  increasing  demand  for  more 
efficient  labor-saving  tools,  the  growing  scarcity 
of  farm  labor,  and  the  organization  in  foreign 
countries  of  institutions  for  the  systematic 
study  and  improvement  of  farm  machinery, 
make  it  important,  in  the  opinion  of  the  secre- 
tary, that  we  should  not  longer  neglect  this 
field  of  Inquiry,  and  provision  for  carrying  this 
out  in  connection  with  the  irrigation  investiga- 
tions is  recommended  in  the  secretary's  report. 
In  his  estimates  submitted  to  Congress,  the 
Secretary  asks  for  an  appropriation  of  $75,000 
to  continue  the  investigations  in  irrigation  and 
agricultural  engineering. 


The  San  Jose  Scale  has  been  made  the  sub- 
ject of  a  very  searching  investigation  by  the  Di- 
vision of  Entomology,  Department  of  Agricul- 
ture, the  results  of  which  are  presented  in  the 
annual  report  of  Secretary  Wilson.  Explora- 
tions in  Japan  and  China  have  established  very 
clearly  that  its  original  home  was  in  the  latter 
country.  It  was  found  in  scattering  numbers 
everywhere,  just  as  one  would  expect  in  the 
native  home  of  a  pest  of  this  sort  where 
it  is  normally  kept  in  check  by  nat- 
ural enemies.  A  very  interesting  fact  in 
connection  with  this  discovery  was  the 
finding  in  this  same  region  of  a  lady- 
bird which  preys  on  it  naturally  and  seems  to 
be  the  principal  agent  in  preventing  its  often 
becoming  very  abundant  and  injurious.  This 
ladybird  (Chilocorus  similis),  a  European  and 
Asiatic  species,  in  China  feeds  naturally  on  the 
San  Jose  scale  and  related  forms,  as  also  on  the 
white  '  peach  scale,  a  very  troublesome  pest, 
which  has  recently  gained  foothold  in  our  East- 
ern and  Southern  States.  Several  shipments 
of  this  beetle  were  made  by  Mr.  Marlatt,  first 
assistant  entomologist,  some  from  Japan  and 
some  from  China.  Prom  the  two  surviving  in- 
dividuals more  than  2,000  beetles  and  larvae  are 
now  on  scale-covered  trees  on  the  Department 
grounds.  In  addition  to  these,  shipments  of 
some  thousand  beetles  have  been  already  made 
to  other  points  in  the  East,  a  number  of  experi- 
ment station  entomologists  having  expressed  a 
desire  to  assist  in  the  work  of  propagating,  dis- 
tributing, and  establishing  this  useful  ladybird. 
This  importation  promises  most  fiatterlng  re- 
sults at  present.  It  Is,  however,  still  an  ex- 
periment, and  what  the  ultimate  benefit  will 
be  can  only  be  determined  after  a  two  or  three 
years'  test. 
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The  Ssviaed  Plans  for  the  SupeTstracture  of  the 
BUckwell's  Island  Bridge,  Mew  Ywk. 

The  conuolssion  of  engineers  appointed  No- 
Tember  3  by  Mayor  L«w  to  investigate  the  pro- 
ptwed  modifications  of  the  plans  for  the  Black- 
well's  Island  bridge  has  submitted  its  report, 
giving  a  very  clear  comparison  In  all  essential 
points  of  the  original  plan  and  that  recently 
propoeed  by  Commissioner  Lindenthal.  There 
Is  also  appended  a  third  plan,  in  which  the 
commission,  Messrs.  William  H.  Burr,  Henry  W. 
Hodge,  and  Palmer  C.  Ricketts,  has  endeavored 
to  combine  the  best  features  of  the  other  two. 

In  brief,  the  original  plan  called  for  a  cross- 
section  in  which  there  would  be  two  middle 
road«-ays,  each  20  feet  wide  in  the  clear,  two 
double-track  street  car  platforms  22  feet  wide 
in  the  clear,  one  platform  next  to  each  main 
truss,  and  two  cantilever  sidewalks  10  feet  wide 
outside  the  trusses.  About  25  feet  above  the 
roadway  level  there  were  to  be  two  single  lines 
of  elevated  railway  track,  each  centered  over 
the  poets  separating  the  roadway  and  street 
car  platforms.  The  total  width  of  this  plan 
is  120  feet. 

The  plan  proposed  by  Commissioner  Linden- 
thai  called  for  a  total  width  of  80  feet,  with 
a  clear  space  between  main  trusses  of  44  feet. 
The  roadway  was  to  occupy  the  center  of  this, 
and  there  were  to  be  two  trolley  tracks  just 
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buckle  plates  be  used  on  the  lower  deck  between 
the  main  trusses,  and  that  the  lightest  prac- 
ticable continuous  fireproof  flooring  be  used  on 
the  sidewalks,  the  two  elevated  railway  tracks 
and  the  spaces  between  the  overhanging  and 
the  adjacent  trolley  tracks.  The  remaining  por- 
tions of  the  overhanging  trolley  tracks  should 
have  an  open  fireproof  floor  as  light  as  prac-  ^ 
ticable.  The  central  space  between  the  elevated 
railway  tracks  should  be  entirely  open  to  admit 
light  and  air  to  the  roadway  below.  It  is  the 
opinion  of  the  commission  that  this  material 
decrease  in  the  dead  weight  of  the  floors  will 
fully  compensate  for  the  small  increase  in 
weight  resulting  from  the  increased  separation 
of  the  trusses  without  increasing  the  cost  of 
the  structure.  It  is  further  the  judgment  of 
this  commission  that  the  capacity  afforded  by 
this  plan  is  not  beyond  reasonable  provision 
for  the  future  requirements  of  the  locality 
served  by  the  bridge." 


Loading  Tests  of  Ransome  Concrete-Steel  Floor 
Construction. 


Comparative  tests  of  full  size  floor  panels  of 
different  spans  and  construction  were  made  by 
the  Turner  Construction  Company,  New  York, 
September  23  and  24,  for  the  Building  Depart- 
ment of  the  Borough  of  Richmond,  New  York 
City.    They  we're  intended  to  demonstrate  the 


Vol.  46,  No.  25. 

inlorcement..  The  concrete  was  mixed  by  hand 
with  sufficient  water  to  flush  readily  to  the 
surface  in  tamping,  and  would  be  termed  "wet" 
mixtures. 

The  cement  was  ot  very  good  quality  and 
was  tested  by  Dr.  Charles  F.  McKenna,  with 
the  following  results:  Tensile  strength  of 
briquettes  7  days  old,  in  pounds  per  square 
inch,  neat,  624;  3:1  mortar,  250.  Four  6-inch 
cubes  were  made  from  the  concrete,  and  when 
48  days  old,  were  tested  at  Columbia  Univer- 
sity. One  of  the  gravel  cubes  was  slightly 
cracked  across  one  corner.  The  ultimate 
crushing  strength  of  the  gravel  concrete  cubes 
was  2,545  pounds  and  2,923  pounds  per  square 
inch,  and  of  the  trap  rock  concrete  cubes  3,280 
pounds  and  3,286  pounds  per  square  inch.  The 
steel  reinforcement  consisted  of  square  bars 
of  mild  steel  twisted  cold.  Tension  tests  were 
made  on  the  plain  and  twisted  bars  by  Pro- 
fessor Woolson,  of  Columbia  University,  and 
gave  the  following  results  in  pounds  per  square 

inch: 

Elastic  Ultimate 

Size  and  Condition.  Limit.  Strength. 

14    Inch,   plain 46,170  57.800 

Vi    Inch,   twisted 62,350  86,700 

%    Inch,   plain 34,840  59,200 

%    Inch,   twisted 56,720  85,240 

%    Inch,   plain 39,700  62,100 

%   Inch,   twisted 56,150  84,730 

On   each   panel   two   12xl2-inch    spruce    tim- 
bers  were   laid   side  by  side    over  the  center 
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inside  the  main  trusses  open  also  to  wagon 
traffic,  and  two  outside,  the  outside  ones  being 
supported  on  cantilever  arms,  15  feet  long.  The 
reduction  in  width  was  to  be  gained  by  bringing 
the  two  tracks  for  the  elevated  trains  together 
in  the  center  of  the  upper  deck,  which  was  to 
be  15  feet  clear  above  the  lower  one,  and  placing 
the  two  promenades,  each  11  feet  wide,  on  the 
upper  deck,  one  on  each  side  of  the  elevated 
tracks. 

The  plan  proposed  by  Messrs.  Burr,  Hodge 
and  Ricketts  is  practically  a  widening  of  that 
of  Commissioner  Lindenthal  by  Inserting  11  feet 
of  clear  space  into  the  center  of  the  section, 
and  making  a  complete  separation  between  the 
central  roadway  (widened  in  this  way  to  36 
feet  in  the  clear)  and  the  trolley  tracks  on 
each  side.  According  to  this  plan  there  will 
be  a  clear  width  of  66  feet  between  the  two 
main  trusses  and  two  trolley  lines  on  the  out- 
side supported  on  cantilevers.  The  upper  deck 
will  be  arranged  with  the  two  11-foot  prome- 
nades inside  the  main  trusses  and  adjacent  to 
them;  and  the  two  lines  of  elevated  railway  are 
to  be  placed  as  close  as  possible  to  the  prome- 
nades. This  plan  gives  a  total  width  of  91  feet, 
which  It  is  thought  will  be  more  In  keeping 
with  the  piers,  which  were  of  conrse  designed 
for  the  full  width  of  120  feet  The  report  of 
the  commission  concludes  as  follows: 

"We  further  recommend  that  a  solid  floor  on 


actual  relation  of  theory  to  practice  in  com- 
mercial construction,  and  to  verify  for  the  of- 
ficials of  the  department  the  strength  and  rigid- 
ity of  the  Ransome  system  of  cold  twisted  steel 
reinforcement  which  is  being  extensively  used 
in  new  buildings  now  being  erected  at  New 
Brighton  for  J.  B.  King  &  Company's  cement 
and  plaster  mills.  The  Turner  Construction 
Company  is  the  licensed  agent  for  the  Ran- 
some system,  and  is  the  contractor  for  the  new 
buildings,  the  roofs  of  which  are  also  to  be  of 
the  same  style  of  construction  as  the  floor  pan- 
els tested. 

Four  floor  panels  were  constructed  on  Au- 
gust 20,  two  of  9  feet  2  inches  clear  span  and 
two  of  14  feet  6  inches  clear  span,  as  shown  in 
the  illustrations.  The  smaller  span  was  de- 
signed for  a  distributed  live  load  of  600  pounds 
per  square  foot  and  the  larger  span  for  roof 
construction  with  a  specified  distributed  live 
load  of  50  pounds  per  square  foot.  One  panel 
of  each  span  was  constructed  of  gravel  con- 
crete consisting  of  1  part  Lehigh  Portland  ce- 
ment, 2  parts  clean,  sharp  sand  and  4  parts 
clean  Long  Island  gravel  running  in  size  from 
•V4  to  %  inch  diameter.  The  other  two  panels 
were  constructed  of  the  same  proportions  of 
cement  and  sand  with  4  parts  %  inch  screened 
trap  rock.  These  panels  were  constructed  in 
duplicate  to  compare  the  strength  of  gravdl 
and  trap  rock  concrete  with  the  same  metal  re- 
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beam  to  receive  and  concentrate  the  load  ou  a 
strip  2  feet  wide,  across  the  full  length  of  the 
span.  The  pig  iron  was  piled  centrally  on  these 
timbers,  and  as  the  height  of  the  pile  increased 
the  pigs  were  carried  up  an  inclined  platform 
and  carefully  deposited  on  top,  as  shown  in  the 
view.  An  engineer's  level  was  set  up  near  the 
panel  under  test,  and  with  it  readings  were 
taken  on  a  rule  held  vertical  on  the  middle  of 
the  center  beam,  in  an  opening  left  in  the  pig 
iron  for  that  purpose.  Readings  were  also 
taken  on  the  top  of  the  concrete  over  the  sup- 
porting piles,  and  the  differences  of  these  and 
the  center  readings  gave  the  true  deflections 
corrected  for  any  error  due  to  the  settlement 
of  the  piles  or  the  compression  of  the  timber 
under  the  heavy  loads.  The  total  displace- 
ments were  also  checked  by  readings  taken  on 
a  beveled  gauge  which  moved  between  a  hori- 
zontal straight  edge  and  the  lower  side  of  the 
center  beam,  as  shown.  A  zero  point  was 
marked  with  the  gauge  touching  the  unloaded 
beam,  and  as  the  beam  deflected  the  gauge  was 
withdrawn  to  remain  always  just  in  contact 
with  it,  and  the  position  of  the  zero  point  was 
read  on  a  scale  marked  on  the  straight  edge 
to  correspond  with  1/16-inch  deflections  of  the 
beam.  These  divisions  on  the  scale  were  so 
large  that  they  could  be  accurately  subdivided 
to  read  an  eighth  of  a  sixteenth. 
The  9-foot  2-lnch  span  of  gravel  concrete  was 
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the  first  section  tested,  and  the  maximum  load 
reached  was  110,218  pounds,  or  4,007  pounds 
per  square  foot  of  panel  area.  This  produced 
a  center  deflection  of  about  1/16  inch,  and  ex- 
hausted the  supply  of  pig  iron  so  that  further 
loading  of  this  panel  was  abandoned.  The  test 
demonstrated  very  satisfactorily  the  strength 
and  rigidity  of  the  construction,  but  could  not 
be  conveniently  carried  far  enough  to  estab- 
lish any  theoretical  deductions.  When  the 
load  was  removed  the  next  day  the  beam  was 
found  in  perfect  condition.  The  corresponding 
span  of  stone  concrete  was  not  loaded. 

The  gravel  concrete  panel  of  14%-foot  span 
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cracks  about  2  feet  from  each  support  began 
at  this  load  and  increased  with  the  loading. 
This  panel  as  well  as  the  gravel  panel  was 
capable  of  carrying  additional  loads  before  ab- 
solute failure,  although  for  all  practical  pur- 
poses failure  had  occurred.  Deflection  curves 
plotted  for  these  two  panels  clearly  Indicate 
almost  Identical  action.  The  strength  of  the 
gravel  concrete  panel  ran  a  little  higher  than 
that  of  the  trap  rock  panel.  Both  panels 
showed  excellent  elasticity  and  seemed  to  con- 
firm the  assumption  that  the  theory  of  flexure 
may  be  applied  to  composite  beams  of  the  Ran- 
some  system.  The  failure  occurred  not  by  ex- 
ceeding the  ultimate  strength  of  the  steel  in 
tension  or  the  concrete  in  compression,  but 
through  shear.  A  careful  examination  was 
made  of  the  twisted  steel  bars  after  the  panels 
were  unloaded  and  taken  down,  and  they  were 
apparently  uninjured.  They  were  also  free 
from  any  signs  of  corrosion. 

It  was  noted,  however,  that  the  adhesion  be- 
tween the  steel  and  concrete  was  not  so  strong 
as  sometimes  supposed.  The  very  large  loads 
carried  are  explained  In  part  by  the  ability  of 
the  floor  slab  to  transmit  a  portion  of  the  load 
to  the  outside  beams.  Nevertheless,  the  re- 
markable strength  of  this  construction  is  at- 
tributed largely  to  the  excellent  union  formed 
between  the  concrete  and  the  grooves  in  the 
twisted  bars;  to  the  high  elastic  limit  and  ulti- 
mate strength  of  the  steel  and  to  its  lowered 
ductility,  permitting  the  two  materials  to  act 
in  unison.  The  contractors  consider  that  the 
results  of  these  tests  encourage  the  application 
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Details  of  Long  and  Short  Span  Concrete  Slvbs. 


sustained  a  maximum  load  of  35,800  pounds,  or 
822  pounds  per  square  foot  of  panel  area,  which 
produced  a  maximum  center  deflection  of  1  5/16 
inches.  The  deflections  varied  directly  with 
the  load,  and  the  flrst  sign  of  failure  was 
noticed  between  loads  of  28,652  pounds  and  30,- 
952  pounds,  and  consisted  of  fine  vertical  cracks 
at  regular  intervals  near  the  center  of  the  span. 
At  30,952  pounds  diagonal  shearing  cracks  ap- 
peared in  the  loaded  beam  about  2  feet  from 
the  supports.  They  increased  in  size  and 
opened  about  %  inch  at  the  maximum  load. 
Cracks  also  occurred  at  the  juncture  of  the 
2%-Inch  floor  slab  with  the  supporting  walls. 

The  maximum  load  on  the  14Va-foot  stone- 
concrete  panel  was  32,784  pounds,  or  753 
pounds  per  square  foot  of  panel  area,  produc- 
ing a  maximum  center  deflection  of  l^^  Inch. 
The  flrst  signs  of  failure  consisted  of  the  fine 
vertical  cracks  occurring  between  loads  25,477 
pounds  and  28,756  pounds.    Diagonal  shearing 


of  the  Ransome  construction  to  a  large  field  of 
heavy  floor  work. 


The  Commission  of  Engineers  recently  ap- 
pointed to  investigate  the  problems  of  water 
waste  prevention  and  additional  water  supply 
for  the  city  of  New  York  have  entered  upon 
their  duties  and  will  hold  a  public  hearing  next 
Tuesday  in  connection  with  the  subject  of  waste 
prevention.  The  commission  is  expected  to 
make  its  final  report  by  November,  1903,  and  to 
defray  its  expenses  an  appropriation  of  $100,000 
has  been  made,  of  which  $36,000  is  for  salaries 
of  the  commission.  The  Department  of  Water 
Supply,  Gas  and  Electricity  will  co-operate  in 
the  studies.  As  previously  announced,  Wm.  H. 
Burr,  Rudolph  Hering  and  John  R.  Freeman, 
Members  Am.  Soc.  C.  E..  constitute  this  com- 
mission. Commissioner  Robert  G.  Monroe  and 
Mr.  Nicholas  S.  Hill,  chief  engineer  of  the  de- 
partment, are  active  In  furthering  this  work. 


Compressive    Resistance   of    Concrete-Steel    and 
Hooped  Concrete. 

Probably  no  materials  of  construction  are  en- 
grossing more  of  the  attention  of  engineers  la 
these  passing  days  that  the  combination  of  con- 
crete and  steel.  The  fields  of  application  for 
this  compound  material  are  continually  widen- 
ing and  the  varieties  of  the  combination  have 
not  ceased  to  multiply.  Among  the  most  re- 
cent forms  of  union  of  steel  with  concrete  for 
the  reinforcement  of  the  latter  is  the  beton 
frett^  or  hooped  concrete,  of  M.  Considfere.  Ex- 
perimental information  on  this  subject,  we  are 
sure,  will  be  of  value  to  many  readers.  Simul- 
taneously in  "Le  G6ni6  Civil"  and  in  the  new 
periodical,  "Beton  and  Bisen,"  published  by  Mr. 
Von  Emperger,  M.  Considfire  prints  under  the 
above  title  the  first  comprehensive  paper  on  his 
recent  experiments  on  concrete-steel  in  com- 
pression. The  high  position  of  the  author  as  an 
experimenter  In  the  line  of  concrete-steel  con- 
struction and  the  great  value  of  these  tests, 
which  fairly  bid  to  surpass  his  now  famous 
bending  tests,  justify,  in  the  opinion  of  The 
Engineering  Record,  an  extended  extract. 

I.  Concrete  Reinforced  by  Longitudinal 
Rods. — The  first  idea  which  presented  itself  to 
engineers  to  increase  the  resistance  of  concrete 
in  compression  was  to  reinforce  it,  similarly  to 
tension  pieces,  by  rods  laid  longitudinally 
in  the  direction  of  the  stress.  For  purposes  of 
construction,  to  keep  the  rods  better  in  place, 
the  reinforcing  rods  were  tied  together  by  a 
network  or  a  belt  of  smaller  rods.  Some  engi- 
neers understood  that  these  belts  perform  an- 
other important  role,  that  they  protect  the  lon- 
gitudinal rods  from  premature  flexure  and  re- 
tard the  swelling  of  the  concrete  and,  hence, 
its  ultimate  failure. 

It  will  be  seen  below  that  by  hooping  or 
completely  surrounding  the  concrete  by  steel 
rods  a  considerably  higher  resistance  can  be 
obtained,  and  it  Is  evident  that  between  this 
method,  supplemented  by  the  addition  of  lon- 
gitudlntal  rods,  on  one  side,  and  the  method  of 
reinforcing  by  longitudinal  main  rods  tied  to- 
gether by  belts  of  lighter  material  on  the  other 
side,  there  is  an  intermediate  continuous  series 
of  methods  of  reinforcing.  The  conclusions 
reached  by  this  study  will  enable  us  to  foresee 
the  effects  of  these  complex  combinations,  but, 
before  making  the  synthesis  the  influence  of 
each  element  should  be  investigated  separately. 
Concrete  reinforced  by  longitudinal  rods  tied  to- 
gether by  netting  or  belts  of  dimensions  too 
small  or  spaced  too  far  apart  to  exert  notice- 
able influence  on  the  resistance  of  the  concrete 
will  therefore  be  treated  flrst. 

It  was  admitted,  up  to  the  present  time,  that 
the  different  varieties  of  stone,  mortars  and 
concrete,  when  under  compression,  always  fail 
by  shearing  along  planes  which  are  inclined  to 
the  direction  of  the  stress.  The  recent  experi- 
ments made  in  Germany  by  Poeppel  and  re- 
peated by  Mesnager  at  the  laboratory  of  L'Ecole 
des  Fonts  et  Chauss^es  have  proved  that  this 
mode  of  failure  is  due  to  the  friction  exerted 
on  the  lower  planes  of  the  test  specimens  by 
the  plates  transmitting  the  pressure.  And  It 
has  further  been  proved  that  by  sufficiently  re- 
ducing this  friction  by  the  introduction  of  a 
greased  surface,  the  failure  will  take  place 
along  surfaces  which  will  be  parallel  to  the  di- 
rection of  the  pressure.  It  Is  not  clear  how 
longitudinal  reinforcing  bars,  which  are  par- 
allel to  the  lines  of  rupture,  could  prevent  the 
separation  of  the  molecules  and  Increase  the 
resistance  of  the  concrete,  and  It  seems  that 
the  only  effect  of  longitudinal  reinforcing  In 
compression  members  consists  in  adding  the  re- 
sistance of  the -steel  to  that  of  the  concrete 
without  strengthening  the  latter.     Experience 
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has  shown  that  such  is  the  case.  The  effeets 
of  the  reinforcing  tjars  are,  however,  compli- 
cated, for  the  reasons  which  follow. 

As  has  been  shown  by  the  experiments  which 
the  author  described  in  1899,  before  the  French 
Academy  of  Sciences,  the  tendency  to  shrink 
which  concrete  shows  when  setting  in  air 
causes  in  reinforced  concrete  inner  stresses  of 
great  intensity:  tension  in  the  concrete  and 
compression  in  the  metal.  Experiments  made 
in  1902  at  the  laboratory  of  LEcole  des  Fonts 
et  Chau8s6es,  according  to  the  programme  laid 
out  by  the  French  commission  on  concrete-steel, 
have  determined  the  effect  due  to  shrinkage  of 
large  concrete-steel  specimens  of  the  most  com- 
monly employed  mixture,  1,000  pounds  of  Port- 
land cement  to  45  cubic  feet  of  1-lnch  gravel 
and  22.5  cubic  feet  of  sand,  (1:3:0).  Measure- 
ment of  the  variations  in  length  of  the  rein- 
forcing bars  has  shown  that  after  three  months 
the  shrinking  of  the  concrete  had  compressed  the 
metal  6,540  pounds  per  square  Inch,  in  prisms 
Co  feet  long  of  a  section  about  4x4  inches  and 
reinforced  near  the  edges  by  four  iron  wires  % 
inch  in  diameter.  The  compressive  stress  in 
the  metal  has  reached  10,800  to  14,220  pounds 
per  square  inch  in  beams  13  feet  long  having 
a  cross-section  about  8x16  inches  and  reinforced 
near  one  of  the  smaller  sides  by  four  metal 
rods  of  Ts-inch  diameter  placed  1.3  inches  from 
the  face.  The  latter  specimens  were  prepared 
to  be  tested  for  bending. 

It  is  superfluous  to  point  out  the  importance 
of  the  above  statement  as  to  the  magnitude  of 
the  interior  stresses  in  members  of  the  usual 
mixtures  and  dimensions  similar  to  those  met 
in  practice.  Neglecting  this  kind  of  stresses, 
some  engineers  have  made  grave  mistakes  in 
the  Interpretation  of  bending  experiments  and 
have  established  incorrect  formulas  and  rules, 
especially  on  the  subject  of  stresses  in  compres- 
sion members.  They  have  assumed  that  if  a 
certain  specimen  has  undergone  a  shortening, 
i.  its  reinforcing  bars,  which  had  a  coefficient 
of  elasticity,  E,  were  compressed  to  a  stress 
Ei,  neglecting  the  addition  which  has  to  be 
made  to  the  latter  stress  for  the  shrinking  of 
the  concrete,  if  it  has  set  in  air,  and  which 
usually  exceeds  it  in  amount.  The  above  con- 
siderations are  sufficient  to  compute  the  stresses 
in  compression  members  as  long  as  the  elastic 
limit  has  not  been  surpassed,  neither  in  the 
concrete  nor  in  the  metal;  but  this  is  only  one 
side  of  the   question. 

Without  entering  into  a  discussion  of  the 
unit  stresses  which  may  he  allowed  for  the 
various  elements  of  concrete-steel  structures,  it 
is  evident  that  the  basis  of  any  computation 
must  be  the  knowledge  of  the  stresses  which 
are  induced  in  these  elements  at  the  instant 
where,  for  the  first  time,  there  appears  any 
danger  for  the  one  or  the  other  of  them.  It  is 
therefore  important  to  know  the  stress  caused 
by  the  reinforcing  steel  in  a  member  in  com- 
pression at  the  instant  where  it  begins  to  fail 
by  the  crushing  of  the  concrete,  which  takes 
place  a  long  time  before  that  of  the  steel. 

A  concrete  of  common  quality  can  stand 
without  crushing  a  reduction  in  length  of  0.07 
to  0.10  per  cent,  and  sometimes  more.  Such  a 
compression  will  cause  a  stress  In  the  metal  of 
2u,«»0  to  29.000  pounds  per  square  inch,  if  the 
co-efflcient  of  elasticity  be  29,000,000  pounds. 
This  stress,  added  to  the  previous  stress  of 
7,000  to  14,000  pounds,  gives  a  total  of 
27,000  to  43,000  pounds  per  square  Inch  of  the 
metal,  which  is  equal  and  even  superior  to  the 
elastic  limit  of  the  Iron  and  mljd  steel  which 
Is  usually  employed.  Therefore,  before  the  crush- 
ing of  the  concrete,  the  reinforcing  bars  are  al- 
most always  stressed  up  their  elastic  limit,  un- 
less the  elastic  limit  of  the  bars  be  exceptionally 
high  or  the  concrete  exceptionally  poor. 
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This  stress  cannot  be  appreciably  surpassed 
because  a  very  great  decrease  takes  place  in 
the  value  of  the  coefficient  of  elasticity  of  the 
metal  as  soon  as  the  elastic  limit  has  been  ex- 
ceeded, and  the  stresses  increase,  therefore, 
with  an  extreme  slowness  which  is  limited  by 
the  small  deformations  which  the  concrete  can 
still  undergo  without  crushing. 

Hence,  it  may  be  stated  that  in  concrete 
members  reinforced  by  longitudinal  rods  con- 
nected by  cross  pieces  or  ties  too  weak  or  too 
far  apart  to  bind  the  concrete  sufficiently  to- 
gether crosswise,  the  total  resistance  to  crush- 
ing varies  little  from  the  sum  of  the  resist- 
ances offered  by  the  crushing  strength  of  the 
concrete  and  the  longitudinal  bars  when  stressed 
up  to  their  elastic  litnit.  During  the  elastic  pe- 
riod the  metal,  which  has  been  compressed  be- 
fore by  the  shrinking  tendency  of  the  concrete, 
causes  important  stresses. 

II.  Concrete  Reinforced  by  Transverse  Rods. 
— Whatever  the  mode  of  rupture  of  concrete  in 
compression,  the  crushing  of  the  same  must  be 
retarded  by  the  use  of  reinforcing  rods  put  in 
planes  perpendicular  to  the  direction  of  the  ex- 
ternal pressure  and  sufficiently  near  to  each 
other.  The  tendency  to  slide  along  oblique 
planes  is,  indeed,  resisted  by  reinforcing  bars 
which  cut  these  planes,  whether  parallel  or 
perpendicular  to  the  direction  of  the  pressure. 
Rupturing  along  surfaces  parallel  to  the  pres- 
sure is  directly  opposed  by  transverse  reinforc- 
ing. 

The  idea  of  using  transverse  reinforcing  is 
not  new,  and,  while  it  may  be  still  older,  it  is 
sufficient  to  mention  that  it  was  experimented 
upon  in  1892  by  Koenen  and  Wayss.  Since  then 
Harel  de  la  NoS  has  theoretically  explained  the 
advantages  of  transverse  reinforcing  and  has 
made  and  inspired  some  very  interesting  appli- 
cations. The  transverse  reinforcing  may  con- 
sist of  a  series  of  rods  placed  on  diameters,  all 
passing  through  the  center  of  the  section,  or  of 
a  net  with  rectangular  openings,  or  of  circum- 
ferential rods  which  constitute  hoops  embedded 
in  the  concrete  to  a  depth  required  to  protect 
the  metal  from  the  action  of  atmospheric  In- 
fluences. 

The  author  has  not  made  any  experiments  on 
the  first  system  which  concentrates  the  metal 
around  the  center  where  it  is  the  least  useful. 
He  has  limited  his  preliminary  experiments  to 
reinforcing  consisting  either  of  circumferential 
hoops  or  of  netting  wires  at  right  angles  and 
parallel  to  the  sides  of  the  section.  For  equal 
weights  of  metal  the  resistance  to  crushing  was 
appreciably  more  than  twice  as  great  for  the 
circumferential  reinforcing  as  for  the  wire  net- 
ting. 

Without  entering  into  a  theoretical  discus- 
sion, the  above  result  can  be  explained  by  a 
simple  observation.  If  the  external  layers  of 
a  prism  reinforced  by  rectangular  wire  nets  are 
considered  the  lateral  thrust  outwards  to  which 
they  are  subjected  to  by  the  pressure  at  their 
base  will  in  nowise  be  resisted  by  the  rods  par- 
allel to  these  layers  or  faces,  and  nothing  pre- 
vents them  from  separating  from  the  central 
mass  simultaneously  with  the  concrete  in  which 
they  are  embedded.  Of  course,  the  bars  at  right 
angles  to  the  faces  considered  offer  a  resistance 
to  the  outward  thrust,  but  only  to  such  ex- 
tent as  they  adhere  to  the  concrete.  This  ad- 
hesion is  proportional  to  the  area  of  contact, 
and  Is  zero  at  the  ends  and  only  increases  in 
intensity  as  the  distance  along  the  bars  in- 
creases from  the  faces,  but  these  faces  are  just 
the  layers  most  exposed  to  crushing.  To  remedy 
this  fault  the  author  has  first  employed  iron 
rods  so  connected  as  to  support  each  other, 
and  then  nets  of  wires  interwoven  in  a  man- 
ner which  promised  the  best  results.  After  all 
these  arrangements  the  crushing  beginning  at 
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the  face  has  gradually  spread  towards  the  cen- 
ter and  it  became  apparent  why,  for  equal 
weights  of  steel,  not  more  than  one-half  of 
the  resistance  shown  by  the  hooped  concrete 
was  obtained.  It  was  as  a  result  of  the  above 
experiments  that  all  further  investigations  were 
directed  to  concrete  reinforced  by  hoop-like 
rods. 

III.  Theoretical  Considerations  on  the  Re- 
sistance of  Hooped  Concrete. — The  inner  forces 
acting  in  solid  bodies  are  often  placed  in  two 
different  classes.  The  name,  cohesion,  is  gen- 
erally given  to  the  inter-molecular  action,  and 
it  is  known  that  it  varies  in  proportion  to  the 
distances  of  the  molecules  from  each  other  up 
to  a  certain  point  which  is  called  the  elastic 
limit.  As  a  premise  nothing  is  supposed  to  be 
known  of  the  effects  produced  by  cohesion  above 
the  elastic  limit;  but  at  the  same  time  it  Is 
generally  admitted  that  friction  exerts  an  ac- 
tion in  the  interior  of  bodies  similar  to  that 
exerted  on  their  surface.  Leaving  purely 
academical  discussions,  the  following  method 
was  adopted  for  investigation. 

A  certain  number  of  prisms  of  concrete  of 
different  qualities  and  surrounded  by  hoops  of 
various  arrangements  and  sizes  was  prepared. 
Some  had,  also,  longitudinal  reinforcing  rods. 
These  prisms  were  submitted  to  increasing  pres- 
sures and  the  shortenings  produced  were  meas- 
ured together  with  the  loads.  By  a  well  known 
formula  for  earth  thrust,  the  resistance  was 
computed  which  would  be  offered  by  a  prism 
of  same  dimensions  reinforced  in  the  same  way 
if  in  place  of  the  concrete  sand  without  co- 
hesion were  put.  The  same  coefficient  of  fric- 
tion was  assumed  and  the  same  percentage  of 
swelling  of  cross-section  to  decrease  of  length. 
This  was  computed  for  each  observed  deforma- 
tion. It  is  evident  that  the  excess  of  the  ob- 
served resistance  of  a  concrete  prism  over  the 
similar  resistance  of  sand  corresponding  to  the 
same  deformation  can  only  be  attributed  to  the 
direct  or  indirect  effects  of  the  cohesion  of  the 
concrete.  The  author  has  named  this  excess 
the  specific  resistance  of  the  concrete. 

Sand,  of  course,  cannot  be  reinforced  by  hoops 
but  must  have  a  continuous  shell.  It  is  easily 
shown  that  the  resistance  given  to  the  sand  by 
the  shell  is  2.4  times  as  much  as  could  be  offered 
by  longitudinal  reinforcing  rods  of  the  same 
weight  as  the  shell,  with  the  same  stress.  The 
ratio  of  the  efficiency  of  the  two  types  of  re- 
inforcing is  therefore  as  2.4  to  1.  Sand  is 
taken  here  as  an  example  of  cohesionless  body. 

IV.  Experimental  Researches. — The  above 
considerations  referred  to  bodies  without  co- 
hesion; and  it  is  important  to  determine 
whether  in  concrete  the  effects  of  cohesion  act 
in  addition  to  friction  and  in  what  way.  The 
beginning  was  made  by  experiments  to  verify 
the  agreement  of  the  resistance  of  a  sand  cylin- 
der in  a  shell  with  the  formula  for  earth  thrust 
above  mentioned.  This  has  been  fully  verified 
and  the  value  2.4  was  cheeked  by  experiment. 
A  first  series  of  experiments  was  then  made  at 
Quimper,  in  1901,  on  small  prisms  of  mortar 
1.6  inches  in  diameter  hooped  by  a  fine  iron 
wire.  The  deformations  have  not  been  meas- 
ured and  the  results  obtained  can,  therefore, 
only  be  used  to  verify  the  resistance  to  crushing 
and  to  compare  the  same  to  the  assumptions 
made  above.  The  accompanying  table  shows 
the  results  obtained  from  some  of  the  prisms. 

The  figures  given  in  the  table  are  significant. 
The  iron  wire  employed  for  the  hooping 
was  drawn  cold  and  did  not  have  a  definite 
elastic  limit.  From  its  curve  of  deformation 
78,200  pounds  per  square  Inch  appeared  to  be 
the  proper  value  after  passing  which  the  stress 
in  the  metal  increased  too  slowly  for  its  elong- 
ation to  be  able  to  maintain  the  real  efficiency 
of  the  reinforcing.    This  value  of  78,200  pounds 
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per  square  inch  has  been 'multiplied  in  the  above  average  diameter  made  of  cold  drawn  iron  wire 

table  by  the   ratio  of  iron  to  concrete,  giving  of  0.17  inch  diameter  and  spaced  0.59  inch  cen- 

the  values  in  the  next  to  last  line,  representing  ters   to  centers.     Without  crushing  it  stood  a 

the   compressive  resistance   which   would   have  pressure  of  5,400  pounds  per  square  inch,  which 

been  offered  by  the  metal  if  it  were  used  as  Ion-  was  the  highest  pressure  supplied  by  the  test- 

gitudinal   reinfor.cing   bars   instead   of   hooping  ing  machine  employed.     Prisms  D  and  B  were 

wires.     The  ratios  obtained  in  the  last  line  of  armored  respectively  the  same  as  B  and  C,  and 

the  table  thus  give  the  coefficient  of  efficiency  in  addition  they  were  reinforced  by  8  longitudi- 

from  the  point  of  view  of  the  compressive  re-  nal  wires  %   inch  in  diameter  leaning  against 

sistance  of  metal  employed  in  longitudinal  re-  the  inside  of  the  spirals.     They  failed  as  col- 

inforcing   or   in   hooping.     For   sand,    as   seen  umns,  before  crushing,  under  pressures  of  4,550 

above,  this  ratio  is  2.4  and  the  figures  of  the  to  4,700  pounds  per  square  inch.    Prism  F  had 

last  line  show  that  for  mortar  this  ratio  has  8  longitudinal  reinforcing  wires  0.35  inch  diam- 

not  deviated  far  in  the  above  experiments.  eter  tied  together  by  belts  of  iron  wire  0.17  inch 

The   compressive   values   obtained   should   be  diameter  spaced  3.15  inches  apart,  that  is,  closer 

noted.     Of  the  above  described  prisms  a  single  than  they  are  usually  in  concrete  steel  construc- 

one  was  of  mortar  which  had  had  time  enough  tions.      It    failed    under    a    pressure    of    2,420 

to  set.    With  a  volume  of  metal  equal  to  0.034  pounds   per   square   Inch.     The   following  phe- 

of  the  total  volume  and  without  any  longitudinal  nomena  were  noticed  without  the  aid  of  meas- 

reinforcing    it    showed   a    resistance   of    10,500  uring  devices. 

pounds  per  square  inch  of  total  section.  It  will  V.  General  Properties  of  Reinforced  Concrete 
be  useful  to  compare  the  resistance  of  this  and  Hooped  Concrete. — The  non-reinforced 
prism  with  the  resistance  of  an  iron  prism  of  prism  A  broke  suddenly,  without  any  signs  of 
the  same  weight.  The  hooped  concrete  had  a  approaching  danger.  The  failure  of  P  was  al- 
density  of  2.4,  and  that  of  iron  is  7.8.  To  com-  most  as  sudden.  Its  breaking  load  did  not  ex- 
pute  the  pressure  which  an  iron  bar  of  the  ceed  by  more  than  7  per  cent,  the  load  produc- 
same  weight  will  get  per  square  inch  of  section,  ing  the  first  cracks.  The  reinforcing  rods  bent 
10,500  must  be  multiplied  by  3.2,  the  ratio  of  outwards  between  their  cross  connecting  ties 
the  densities  of  the  two  materials,  and  33,600  and  the  concrete  crushed.  Concrete  In  com- 
pounds per  square  inch  is  thus  obtained  for  pression  when  not  reinforced  or  when  reinforced 
the  iron.  Since  not  more  than  36,000  to  39,000  by  longitudinal  rods  must  be  classified  among 
pounds  per  square  inch  can  be  expected  of  the  the  materials  which  break  suddenly  without 
total  area  of  a  riveted  iron  section  weakened  much  deformation.  Quite  different  is  the  be- 
by  numerous  holes,  it  may  be  said  that  a  prism  havior  of  hooped  concrete  as  will  be  seen, 
of  an  ordinary  mixture  reinforced  by  an  aver-  The  hooped  prisms  behaved  at  the  beginning 
age  percentage  of  hoops,  has  shown  a  compres-  the  same  as  the  others  and  showed  only  very 
sive  resistance  in  the  neighborhood  of  that  of  small  deformations  under  small  loads;  but  this 
ordinary  iron.  so-called   elastic  period   did   not   end   with  the 
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Weight  of  Cement  per  Cubic  Yard  of   Sand  :  -  , 675  Pounds ,  Pounds. 

Age   of   mortar   tested,   days 8                 14                 22                 23                  100 

Katio  of  volume  of  iron  to  volume  of  concrete 0.02  0.03              0.04              0.02               0.034 

Kesistance   to   crushing   in   pounds   per   square   Inch   of  total 

section    4,870  6,540            7,360            4,030             10,500 

Kesistance   to   crushing  of   concrete   not   reinforced 569  711               853               853               2,420 

Inirease    of    resistance    due    to    hooping 4,301  5,829            6,507            4,077               8,080 

Product  of  ratio  of  iron  to  concrete  by  78.200  pounds 1,564  2,346            3,128            1,564               2,658 

Itatlo  of  the   values   of  the   last  two   lines 2.7  2.5                2.1                2.6                   3.0 

It  will  be  seen  in  what  follows  that  the  re-  failure  of  the  specimen.  The  shortening  was 
suits  of  hooping  are  less  advantageous  for  the  observed  to  increase  rapidly  and  cracks  ap- 
coefficient  of  elasticity  and,  therefore,  for  the  peared  in  the  concrete  covering  the  hoops,  first 
resistance  to  fiexure  as  a  column  than  for  that  fine,  then  more  and  more  pronounced.  Rough 
of  the  crushing  resistance.  To  study  this  ques-  measurements  showed  that  failure  took  place 
tion  experiments  had  to  be  made  on  long  mem-  after  deformations  as  great  as  3  per  cent,  of  the 
bers  and  their  deformations  measured.  With  length.  By  comparing  the  percentages  of  the 
the  aid  of  M.  Hennebique,  38  prisms  of  octag-  iron  to  the  concrete  with  the  corresponding 
onal  section  of  5.9  inches  diameter  were  made.  crushing  resistances  the  considerable  superior- 
Different  reinforcing  was  embedded,  and  the  ity  of  hooped  concrete,  from  this  point  of  view, 
concrete  consisted  of  the  usual  mixture  of  1,000  becomes  evident.  Tne  table  giving  the  results 
pounds  cement  to  45  cubic  feet  of  gravel  and  of  the  Quimper  experiments  shows  this  very 
22.5  cubic  feet  of  sand,  in  some  prisms,  and  clearly.  It  may  be  added  that  the  results  of 
double  the  amount  of  cement  in  others.  Some  this  group  of  experipients  have  shown  at 
prisms  had  a  length  of  1.64  feet  and  were  es-  once  that  while  concrete  not  reinforced 
pecially  intended  to  test  the  crushing  r&sist-  or  reinforced  hy  longitudinal  rods,  even 
ance;  the  others  had  a  length  of  4.25  feet  and  when  tied  together  hy  ties  appreciably  nearer 
were  used  to  study  the  elasticity  and  the  ductil-  to  each  other  than  is  usually  the  case,  breaks 
ity  of  hooped  concrete,  which  is  one  of  Its  char-  in  compression  under  small  deformations  and 
acteristic  properties  and  one  of  the  most  impor-  without  any  notice,  hooped  concrete  sustains, 
tant  for  safety.  Prisms  of  11.8  inches  diameter  without  crushing,  considerably  heavier  loads 
have  also  been  prepared  and  they  will  be  broken  and  only  fails  a  long  time  after  cracks  in  the 
in  a  1,100,000  pounds  testing  machine.  faces  and  exaggerated  deformations  have  called 

Each   specimen   teaches  its   lesson,   but  it  is  attention  to  the  approaching  danger. 

plainly  impossible  to  describe  all  the  results  ob-  (To  be  continued). 

tained.  comprising  about  1,200  observations  of  — • 

deformations.       They     have,     therefore,     been  The  Department    of    Bridges  of    New   York 

grouped  so  as  to  throw  most  light  on  the  im-  City  has  been  assigned  an  official  photographer, 

portant  points.  who  will  make  all  progress  photographs  of  the 

The  first  group  consists  of  6  prisms.     Prism  work  of  the  department. 

A  was  not  reinforced.     It  crushed  under  a  load  

of  1,050  pounds  per  square  inch.     Prism  B  was  The  Character  of  Waters  used  in  irrigation, 

reinforced  with  helicoidal  spirals  of  5.5  inches  especially    in    the    growing    of    rice,    is    being 

average  diameter  made  of  cold   drawn   14-inch  studied    by   the  Bureau    of  Chemistry,   Depart- 

iron  wire  spaced  1.18  inches  centers  to  centers,  ment  of  Agriculture,  to  determine  the  quantity 

It  crushed   under   a   pressure   of  5,120   pounds  of  injurious  salts  whiqh  these  waters  may  con- 

per  square  inch  of  total  section.     Prism  C  was  tain   and    the   quantities   of  this   water   which 

reinforced   by   helicoidal    spirals   of   5.5   inches  may  be  safely  used  upon  the  fields. 


Large   Transit   Undertakings. 


The  two  cities  which  have  taken  a  leading 
part  in  the  solution  of  metropolitan  rapid  tran- 
sit problems  have  recently  taken  decisive  steps 
towards  additional  extensive  construction  for 
improved  transit  facilities.  By  a  very  large 
majority  at  the  recent  elections,  the  citizens 
of  Boston,  on  popular  referendum,  accepted  the 
act  providing  for  new  subways  which  will 
greatly  enlarge  the  present  underground  trans- 
portation system.  The  new  subways  are  in- 
tended to  facilitate  travel  into  and  through  some 
of  the  most  congested  parts  of  the  city.  The 
design  and  construction  of  these  subways  will 
be  under  the  charge  of  the  Boston  Tran- 
sit Commission.  Details  of  the  project  have  not 
j'et  been  fully  determined. 

About  a  year  ago  the  Pennsylvania  Railroad 
made  public  a  project  for  tunneling  beneath 
the  North  and  East  rivers  and  the  boroughs  of 
Manhattan  and  Queens,  New  York  City,  for  the 
purpose  of  connecting  its  terminals  in  New  Jer- 
sey with  the  Long  Island  railroad  systems  and 
obtaining  direct  entrance  to  the  heart  of  New 
York.  The  work  was  outlined  in  The  Engineer- 
ing Record  of  December  14,  1901.  The  Rapid 
Transit  Commission  represented  the  city  in  the 
negotiations,  but  final  action  upon  the  fran- 
chise came  within  the  province  of  the  Board  of 
Aldermen.  After  the  matter  had  been  under 
consideration  for  several  months,  the  Board 
voted,  41  to  36,  on  December  16  to  grant  the 
franchise.  Clauses  providing  for  an  8-hour  day, 
the  prevailing  rate  of  wages  and  the  submis- 
sion of  labor  disputes  to  arbitration,  upon  which 
many  of  the  aldermen  insisted,  were  steadily 
rejected  by  the  railroad  officials,  and  the  fran- 
chise as  granted  does  not  contain  them.  The 
franchise  is  perpetual,  but  terms  of  rental  are 
subject  to  readjustment  at  intervals  of  25  years; 
and  the  franchise  cannot  be  transferred  except- 
ing to  a  New  York  corporation,  which  must 
comply  with  all  its  provisions.  The  power  to 
be  used  for  propulsion  of  trains  through  the 
tunnels  shall  be  electricity  or  otber  form  of 
power  not  requiring  combustion  within  the  tun- 
nel. Construction,  it  is  required,  shall  begin 
within  3  months,  and  shall  be  completed,  ready 
for  operation,  within  5  years.  The  cost  of  con- 
struction and  real  estate  is  roughly  estimated 
at  $50,000,000.  The  city  may  utilize  the  tun- 
nels for  flre  and  police  telephone  and  telegraph 
wires,  and  shall  have  sanitary  and  police  con- 
trol of  them. 


An  Examination  for  Architectural  Draftsmen 
will  be  held  by  the  Municipal  Civil  Service  Com- 
mission of  New  York,  January  19,  1903.  Re- 
ceipt of  applications  will  close  January  15. 
This  examination  will  be  divided  into  two  parts: 
First  grade,  salary  $750  or  less  per  annum; 
third  and  fourth  grades,  salary  more  than  $750 
but  not  more  than  $1,200  per  annum.  For  par- 
ticulars address  Mr.  S.  William  Briscoe,  secre- 
tary, 61  Elm  Street,  New  York. 


Fire  Insurance  Rates  in  Brooklyn  have  re- 
cently been  increased  from  20  to  30  per  cent, 
on  property  in  business  and  manufacturing  sec- 
tions of  the  borough  because  of  inadequate 
water  supply  for  fighting  fires.  The  great  num- 
ber of  small  and  old  pipes  In  the  distribution 
system  are  said  to  be  responsible  for  curtailing 
the  quantity  of  water  and  reducing  the  pressure 
at  hydrants.  To  relieve  this  unfortunate  condi- 
tion it  is  proposed  to  lay  additional  large  trunk 
mains  and  replace  some  of  the  oldest  and  small- 
est pipes  with  new  mains  of  larger  size.  Brook- 
lyn's experience  may  well  be  taken  as  a  lesson 
by  some  other  municipalities.  Computation  will 
often  show  that  the  saving  in  flre  insurance 
premiums  alone  would  pay  for  large  extensions 
of  water-works. 
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A  tin  Teat  of  Doon. 


A  Are  test  of  two  doors  composed  of  deal  a  id 
uraJlte.  is  described  in  a  recent  report  of  the 
British  Fire  PreTentlon  Committee.    Uralite  is 
a  patented   product    marlceted   by   the   British 
Uralite  Company,  Ltd.,  of  London.    It  consists 
of  asbestos  fibers,  crossed  and  interlaced,  with 
which  a  small  quantity  of  challi  is  mixed.    This 
maaa.  in  the  form  of  a  pulp,  is  spread  out  into 
sheets,  materials  be^ng  added  to  cause  the  con- 
formation of  gelatinous  silica.     The  board  is 
then  dried,  and  is  repeatedly  treated  with  chem- 
icals to  cause  the  deposition  of  silica  within  its 
pores.     After  each   deposition,  it  is  dried  and 
heated,    and    resulting    carbonate    of    soda    is 
washed  out.    The  doors  were  constructed  of  two 
thicknesses  of  white  deal,  each  %  inches  thiclc, 
one  set  l>eing  vertical  and  the  other  horizontal, 
with  one  layer  of  soft  uralite  l>etween  and  one 
layer  of   soft  and  one  of  hard  uralite  on   the 
outside  faces.     One  of  the  doors  was  armored 
by  a  covering  of  tinned  sheet  steel,  0.022  inch 
thick.     The  doors  were  approximately,  2  feet 
9  inches  by  6  feet  6  inches  and  2>4  inches  thick, 
and  were  placed  in  one  wall  of  a  fire  brick  test- 
ing chamber,  10x10  feet  in  area  and  9  feet  high. 
Mixed  air  and  gas  was  introduced  below  the 
floor  of  the  chaml>er  and  burned  within  it.    The 
test  lasted  90  minutes,  during  which  time  the 
maximum   temperature   reached  was  1,780  de- 
grees, and  the  average  about  1,320  degrees.    The 
doors  were  supported  by  two  heavy  hinges  and 
secured  by  two  bolts  at  the  top  and  bottom. 
At  the  conclusion  of  the  test  the  doors  were 
cooled  with  water.     The  unarmored  door  was 
buckled  %  inch  outward  between  the  l)olts,  and 
slightly  less  than  that  between  the  hinges.    The 
outer  thiclLness  of  uralite  was  not  damaged,  but 
the  upper  inside  layers  were  broken  away,  being 
carried  away  by  the  application  of  water.    The 
Inner  thiclcness  of  wood  was  carbonized  through- 
oat;   the  center  layer  of  uralite  was  cracked 
and    damaged;    and    the   outer    thickness    of 
wood  was  partly  carbonized.    The  steel-covered 
door  was  backled  %  inch  outward  between  the 
bolts,  and  slightly  less  t>etween  the  hinges.   The 
plates  on  the  outside  were  not  damaged,  but 
those  on  the  inside,  while  still  in  position,  were 
tiadly  warped  toward  the  fire  and  the  joints 
slightly  opened.    Upon  removing  one  of  the  steel 
plates,  it  was  found  that  the  inner  thickness  of 
boarding  was  carbonized;  the  center  thickness 
of  uralite  was  not  harmed,  and  the  outer  thick- 
ness of  boarding  was  discolored  but  not  much 
damaged. 

Since  the  foregoing  account  was  written, 
some  further  information  has  been  obtained 
concerning  uralite  from  a  report  of  Consul- 
Oeneral  Oliver  J.  D.  Hughes,  at  Coburg,  Ger- 
many. It  is  the  invention  of  a  Russian  artillery 
officer  and  chemist,  named  Imscbenetzky.  The 
process  of  manufacture  is  akin  to  that  em- 
ployed in  paper  making,  and  commences  in 
what  is  known  as  a  "preparation  building," 
where  the  crude  asbestos  is  first  of  all  "teased" 
out  and  freed  from  sand  and  other  foreign  sub- 
■taaecs.  It  is  carefully  graded  and  separated 
And  passes  onto  edge  runners,  where  a  small 
portion  of  whiting  Is  added  to  prevent  grind- 
ing rather  than  the  loosening  of  the  fibers  which 
is  desired.  From  the  edge  runners  it  is  con- 
veyed by  elevators  to  a  floor  above,  where  it 
is  fed  into  a  Knipp  disintegrator  which  further 
loosens  the  flbers.  It  is  again  separated  by  air 
blaau  and  by  sieving,  and  is  then  ready  for 
the  next  stage. 

In  another  building,  the  asbestos  is  mixed 
with  an  equal  weight  of  whiting,  if  white 
uralite  is  being  made;  or  if  gray  or  red  uralite 
Is  needed,  this  is  replaced  by  carbon  black  or 
red  oxide.  The  whiting  is  first  reduced  to  a 
cream  by  beating  it  up  with  revolving  paddles 
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in  a  mixer.  This  is  passed  through  a  sieve  for 
the  removal  of  accidental  impurities,  and  thence 
into  a  "hollander."  The  asbestos  is  next  added, 
the  usual  charge  being  about  600  pounds,  and 
then  the  coloring  matter.  The  whole  is  worked 
up  into  an  emulsion  by  revolving  screws  and 
beaters,  for  a  quarter  of  an  hour  or  so,  and 
there  is  a  further  separation  to  remove  any 
sand  which  may  have  hitherto  escaped  detec- 
tion. 

The  uralite  pulp  then  passes  to  a  machine  de- 
signed on  much  the  same  lines  as  that  employed 
in  making  paper  t)oards.  The  pnlp  is  delivered 
over  riffle  boards  onto  an  endless  revolving 
blanket,  and  passing  through  a  series  of  rolls 
is  partially  dried  and  compacted.  It  then 
passes  onto  a  revolving  drum  at  the  end  of  the 
machine,  on  which  some  fourteen  or  fifteen 
thicknesses  are  deposited  before  the  required 
thickness  is  attained.  During  the  process  of 
winding  onto  the  drum,  a  solution  of  sodium 
silicate,  with  an  amount  of  sodium  carbonate 
insufficient  to  permit  of  the  immediate  de- 
position of  the  silica,  is  passed  over  the  suc- 
cessive fibers  of  asbestos  and  serves  as  an  ad- 
hesive. 

The   large  sheets,  as  they  are   taken   from 
the  drum  in  their  pliable  state,  are  quickly  cut 
to  smaller  ones,  measuring  6  feet  2  inches  by 
3  feet  1  inch.    These  sheets  are  piled  up,  alter- 
nating with  sheets  of  wire  gauze  or  sheet  Iron, 
to  a  height  of  about  40  inches.     The  pile   is 
then  placed  under  an  hydraulic  press  and  the 
pressure  slowly  increased,  until  at  the  end  of 
half  an  hour  it  is  about  200  pounds  per  square 
inch.      This    is    maintained   for   one   and    one- 
half  hours,  and  the  pile  is  then  left  to  harden 
for   24   hours,    after  which   the  sheets  are   re- 
moved to  go  to  the  storing  rooms.    Here,  they 
are  placed  vertically  in  racks  on   trucks,  and 
pass  through  a  series  of  gas-fired  stoves  with 
graduated  temperatures.    They  are  then  steeped 
in  a  solution  of  sodium  silicate,  washed,  left  to 
dry,  and  again   passed  through  a  stove,  after 
which  they  are  steeped  in  a  solution  of  sodium 
carbonate,    and    washed    and    dried    as   before. 
These   subsequent   operations   are    repeated   as 
often  as  required  for  the  final  hardening  of  the 
sheets,  and  the  entire  process  occupies  several 
days.     The  sheets  are  stacked  for   some  days 
and  again  passed  through  the  stove,  being  then 
ready  for  use,  though  they  are  the  better  for 
a  little  seasoning.     The  sheets  of  uralite  thus 
produced  are  found  to  be  uniform  in  thickness, 
3/32  inch  being  the  standard. 

It  is  stated  that  under  test  a  cube  1  inch 
square,  built  up  with  sections,  cut  from  stand- 
ard sheets,  was  subjected  to  a  pressure  of  19.8 
tons  before  it  gave  way.  A  strip  914  Inches 
long,  .1%  inches  broad,  and  7/64  inch  thick, 
placed  between  supports  and  gradually  sub- 
jected to  an  increasing  weight  placed  at  its 
center,  did  not  break  till  a  weight  of  15  pounds 
had  been  applied. 


The  Sederholm  Boiler. 


The  Sederholm  boiler  is  a  modification  of  a 
horizontal  return  tubular  boiler,  the  principal 
change  being  the  addition  of  several  transverse 
water  heating  drums  below  the  main  part  of 
the  boiler  with  the  object  of  increasing  the 
heating  surface  per  square  foot  of  ground  oc- 
cupied and  thus  overcoming  an  objection  that 
has  been  made  to  the  horizontal  tubular  boiler 
as  usually  designed.  The  drums  in  the  Seder- 
holm boiler  extend  entirely  across  the  furnace 
and  combustion  chamber  and  they  are  suffi- 
cient in  number  and  diameter  to  compel  the 
gases  to  pass  to  the  rear  of  the  setting  before 
coming  in  contact  with  the  shell  above.  The 
gases  then  pass  forward  above  the  drums  and 
below  the  shell  and  backward   again  through 
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the  tubes  in  the  shell.  Each  drum  is  con- 
nected at  each  end  and  in  the  middle  to  the 
shell  above  by  means  of  water  passages  con- 
sisting of  large  pipes  with  flanges  riveted  to 
its  ends  and  to  the  drum  and  shell. 

In  1901  several  tests  of  these  boilers  were 
conducted  by  Mr.  Albert  C.  Wood,  M.  E.,  of 
Philadelphia,  Pa.,  and  the  results  have  been 
printed  in  a  recent  catalogue  of  the  AUis- 
Chalmers  Company,  of  Chicago,  the  builders  of 
the  boiler.  Two  boilers  were  tested,  each  hav- 
ing a  main  shell  8  1/3  feet  in  diameter,  16 
feet  long  and  containing  190  3^-inch  tubes. 
Each  boiler  was  equipped  with  four  furnace 
drums  30  inches  in  diameter  and  12  feet  2 
inches  long.  The  tube  heating  surface  was 
2,786.6  square  feet,  the  drum  heating  surface 
139.2  square  feet  and  the  rear  tube  sheet  25.8 
square  feet.  As  the  grate  surface  was  51  square 
feet  the  ratio  of  heating  to  grate  surface  was  as 
57.8  to  1.  Lahman-Kirkwood  shaking  grates  were 
used. 

Three  trials  were  made,  the  first  with  "New 
Kentucky"  Illinois  screenings,  the  second  and 
third  with  "New  River"  semi-bituminous,  run- 
of-the-mine  coal.  The  heat  value  of  the  former 
coal  was  12,870  B.  T.  U.  per  pound  of  dry  coal, 
as  determined  by  calorimeter,  and  of  the  New 
River  coal,  by  Dulong's  formula  from  the  ulti- 
mate analysis,  14,932  B.  T.  U.  per  pound.  The 
principal  results  are  given  in  the  accompany- 
ing table: 

Results  of  Trials  of  Sederholm   Boilers. 

Date   of   trial Apr.  18   Apr.  22   Apr.  19 

Duration  of  trial,   hours...       11.  13  136 

Average    steam    pressure    In 

boiler,    pounds      117.6         117.6       110.6 

Average  draft  in  flue.  Inches        0.25  0  46         0  44 

Average   temperature    waste 

gases,  degrees  P 520.  573.         516 

Average     temperature     feed 

water,  degrees  F 199.6         200.6       199  0 

Kind  of  coal i  ,^  ^^^  ^ew        New 

„  ,  ^        .  ,  I  Kentucky       River      River 

Moisture  In  coal,  per  cent. .         5.54  156         2  31 

Per  cent,  refuse  in  coal 10.5  7  8  69 

Water  evaporated  per  pound 

dry  coal  actual  conditions, 

pounds   8  51  10  31  9  98 

Equivalent  water  evaporated 

per  pound  dry  coal   from 

and    at    212    degrees    F., 

pounds 8  99  10  88       10  53 

Equivalent  water  evaporated  ' 

per      pound      combustible 

from  and   at  212   degrees 

.F.,  pounds  .  10.05  11.80       11.31 

Water  evaporated  from  and 

at    212     degrees     F.     per 

square   foot    heating    sur- 

face  per  hour,  pounds. . . .         3.87  4  38         3  4S 

Dry  coal   burned  per  square 

foot  grate  per  hour,  pounds      24.9  23.3         18.8 

Experimental  Septic  Tanks,  with  nitrifying 
filters,  were  operated  in  Altoona,  Pa.,  from  Sep- 
tember 16  to  November  10  to  study  the  applica- 
bility of  this  method  of  treatment  to  the  dilute 
sewage  of  the  east  end  of  the  city.    During  the 
experiments  the  rate  of  sewage  flow  varied  from 
3,080,000  to  4,023,000  gallons  per  day,  excepting 
during  five  brief  periods  of  flood  caused  by  rain. 
According  to  the  report  submitted  to  the  city 
council  by   City  Engineer  Harvey  Linton   and 
embodying    analyses    by     Dr.    C.     B.    Dudley, 
chemist  to  the  Pennsylvania  Railroad,  the  re- 
sults were  not  at  all  satisfactory.    This  unfavor- 
able outcome  of  the  experiments  is  supposed  to 
be  due   to  the  presence   in   the  sewage   of  the 
drainage  from  the  gas  works,  there  being  527 
parts  of  free  ammonia  per  million  in  this  drain- 
age,  a  sufficient  proportion   to   be  detected  by 
the  characteristic  odor.    Besides  this  large  pro- 
portion of  ammonia,  the  drainage  from  the  gas 
works     contained     some     cyanide,     sulphides, 
sulpho-cyanides  and   tarry   matter.     It   is   pos- 
sible, however,  that  the  diluteness  of  the  sew- 
age is  in  part  responsible  for  the  poor  action 
of  the  septic  tank.     It  is  proposed  to  prosecute 
the    experiments,    eliminating    the    gas    house 
drainage  from  the  sewage.    Mr.  Allen  Hazen,  of 
New  York,  has  been  retained  to  confer  with  the 
city  engineer  in  the  further  study  of  the  sub- 
ject.    The  Engineering  Record  is  indebted   to 
Mr.  Harvey  Linton,  city  engineer,  for  the  above. 


Dix.  20.  igo2. 
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Grouting  Subaqueous  Walls. 


An  interesting  example  of  what  can  be  ac- 
complished with  cement  under  water  is  found  in 
a  lock  and  weirs  recently  constructed  in  Egypt. 
The  lock  foundations  were  got  in  entirely  by 
grouting,  and,  as  it  is  believed  that  this  system 
has  never  been  applied  to  such  an  operation 
before,  it  may  be  useful  to  abstract  the  descrip- 
tion published  in  "Indian  Engineering." 

The  foundation  bed  was  prepared  by  dredging. 
The  walls  were  made  in  sections  by  depositing 
the  materials  inside  bottomless  boxes  formed 
in  place  from  a  floating  platform  supported  by 
two  barges  moored  in  position.  The  boxes  were 
29  feet  long,  10  feet  wide  and  26  feet  high.  A 
horizontal  timber  frame  was  supported  from  the 
barges  at  the  water  surface  and  a  second  frame, 
weighted  with  old  rails,  hung  by  chains  from 
the  upper  frame  so  as  to  be  13  feet  below  it. 
The  sides  of  the  box  were  then  formed  of  sheet 
piles  one  foot  wide,  fastened  together  in  sets 
of  five,  weighted  at  the  bottom  so  as  to  float 
vertically,  and  shod  with  sheet  iron  in  order  to 
make  a  good  joint  with  the  river  bed  and  pre- 
vent the  escape  of  grout.  The  construction  is 
shown  in  the  accompanying  illustration. 

When  the  sides  of  the  box  had  been  formed, 
the  whole  interior  surface  was  lined  with  sack- 
ing, overlapping  at  the  angles  and  at  the  junc- 
tion with  the  river  bed.  The  sacking  was  kept 
in  place  and  protected  from  being  torn  by  the 
rubble,  during  filling,  by  nailing  thin  planks 
about  3  feet  apart  against  it  from  water  surface 
to  bed.  Divers  were  constantly  at  work  during 
these  operations.  Four  perforated  pipes  were 
then  fixed  along  the  axis  of  the  box  at  equal 
distances,  and  the  box  filled  with  rubble  and 
concrete  metal  (20  per  cent.)  and  pebbles  (15 
per  cent)  thrown  In  up  to  slightly  above  water 
level.  Pipes  without  perforations  were  then  in- 
serted into  two  alternate  perforated  pipes, 
reaching  nearly  to  the  bottom  of  the  box;  on 
the  tops  of  these  pipes  were  screwed  funnels, 
and  over  the  funnels  were  fixed  coarse  wire 
sieves  to  catch  the  pieces  of  paper  of  the  cement 
barrels  and  other  foreign  substances  that  might 
get  mixed  with  the  cement  grout.  In  the  other 
two  pipes,  floats  which  sank  in  water  and 
floated  in  cement  grout,  were  suspended,  so 
that  the  rise  of  the  grout  might  be  watched. 
The  object  of  grouting  through  an  inner  pipe 
without  perforations  was  to  deliver  an  unbroken 
column  of  grout  at  first  at  the  bottom  of  the 
box,  and  afterwards  have  the  grout  ascend 
towards  the  surface  of  the  sea.  If  grout  were 
poured  directly  Into  the  perforated  pipe,  each 
bucket  of  grout  would  have  to  fall  through 
water.  The  inner  pipes  were  changed  over  from 
time  to  time  to  the  alternate  perforated  pipes, 
and  gradually  shortened  as  the  grout  rose.  To 
lessen  the  danger  of  leaks  at  the  bottom  of  the 
box  from  the  pressure  of  too  great  a  head  of 
liquid  grout,  (which  being  twice  as  heavy  as 
water  exercises  a  pressure  in  water  equal  to  ihe 
pressure  exerted  by  a  head  of  water  in  air),  it 
was  generally  arranged  that  a  depth  of  three 
feet  should  be  grouted  over  night,  and  left  till 
the  next  morning  to  set,  so  as  to  form  a  solid 
bottom  to  the  box  on  which  the  rest  of  the 
grout  would  be  supported. 

The  grouting  was  continued  next  day  until 
the  grout  rose  slightly  above  the  water  surface: 
the  scum  was  cleared  away,  and  stones  put  by 
hand  into  all  the  spaces  where  there  was  an 
excess  of  grout.  The  block  was  then  left  for 
the  night,  and  next  morning  was  found  to  have 
set  hard  enough  for  the  box,  in  which  it  was 
formed,  to  be  loosened  and  moved  forward. 

The  second  and  subsequent  boxes  were  made 
as  three-sided  boxes,  the  last  grouted  block 
forming  the  fourth  side  and  being  clasped  by 
the  side  beams  of  the  horizontal  frames. 


A  box  and  its  contained  block  took  from  three 
to  four  days  to  make,  so  that,  when  four  rafts 
were  at  work,  the  average  rate  of  progress  was 
about  33  feet  of  core-wall  or  lock-wall  a  day. 
Each  block  contained  about  210  cubic  yards  of 
masonry,  and  was  about  29  feet  long  by  10 
broad  and  20  high. 

The  cement  grout  was  mixed  by  hand  in  iron 
troughs  by  ordinary  laborers.  The  consistency 
of  the  grout  varied  from  thin  to  thick,  the  pro- 
portion of  water  depending  on  the  judgment  of 
the  mixers.  Experiments  and  experience  on  the 
work  itself  seemed  to  show  that,  whether  thin 
or  thick,  the  cement  grout  set  satisfactorily 
and  gave  the  desired  result.  Whatever  the  ex- 
planation, it  appeared  to  be  unnecessary  to  be 


staging  was  then  constructed  across  the  en- 
closed space  from  wall  to  wall,  and  the  per- 
forated pipes  fixed  in  place  about  11  feet  apart 
all  over  the  area.  Six  feet  depth  of  rubble, 
concrete  metal  and  pebbles  were  then  thrown 
in  to  form  the  floor  foundation.  At  about  three 
feet  from  each  end  a  second  interior  cross  wall 
of  sheet  piling  was  arranged  with  the  lower 
end  below  the  level  to  which  the  six-foot  layer 
of  rubble  would  come.  All  the  sheet  piling 
was  lined  on  the  inside  with  sacking  to  prevent 
the  escape  of  grout  between  the  joints,  in  the 
same  way  as  in  the  boxes. 

When  the  six-foot  depth  of  floor  material  had 
been  deposited,  grouting  commenced  at  one  end 
of  the  lock  and  continued  day  and  night  for  S9 


SECTION     C.D.E.  p; 

Barqes  anu  Box  fob  CoNSTRUcnse  SudAoienbus  WAiMJs. 
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particular  about  the  proportion  of  water  iij,  the 

grout  when  used  as  in  the  work  described, /but  it 
is  necessary  to  be  careful  to  get  a  cemeiJ,t  ;that 
will  behave  satisfactorily  under  sucS|$evert  con- 
ditions, and  this  appears  from  experftnentSTmade 
with  many  kinds  of  cement  uot  tbj^;e  dtp^ult. 

In  constructing  the  lock,  t*6  paraller  WWls, ; 
bounding    the   lock  area- on   either   side,   were  i 
formed  by  the  system  ;a(idpted  for  the  cotc-iirjall.  , 
The  rectangle  of  tvhieJl-;these  wall^  fornl^Uhe 
sides    (330  feet:  lilng  iy^ie  iee{  bcipaid  hej'ween  ! 
the  walls)   was  then  closed  at  the  two  eto^  by  , 
sheet  piles  supported  by  horizontal  beams,^Wliich 
:^et'e^  kept  in  place  by  piles  driven  a  shojjtidis- 
taJiee   into  the'  tied  bt  ifhe  ,|'Jver  fepd   ^^  at 
tiiBlPtops  to  tW.»l«le"W8ijs  already:  tormedii   a 


hour^:;ifIll't;hie  4^r  end^Jvi^  i^t^ed.  The  e^d 
walls  -Werd^  then  i  filled  an.d  ^W)tited.  The  ^- 
closed  space  'was<i)umpe^oiut  in  bait  a  day,  and 
the  gr;6utinig'waglfound  y^  ^fivd^ifcjAned  a  perfefeJL 
floor  without  the:  Sign  fit>-ii  si^ltig  In  it  Ttfe 
rest  ojl  the  lock' ifloor  ttVa  wiksi  was  Ijullt  in 

the  dry  in  the  ordinarjf"^an^|f£     3[ 

!  As  the  grouting  was^  JeQcfectflMI  under  watfet* 
^iiLnd  Was  hot  continuedgsjf^  i^jjtl^e  boxes,  un&0 
"the   grout   rose   above  Mift   >"^^:|r   surface,   ^f- 


"irangements  had  to  be  nsade  fdaCBScertaining  ID 
"■ilrhat  level  the  grout  h^|o|ls^:|  A;  simple  »t- 
:rt(ngem€nt  revealed  IJM  ^&  grout  wi^ 
.' poured !  into  alternate  m*s,  ana  in  the  oUur 
"pipes  floats  were  suspeivi^ejf  tlg|;fwould  sink  fj^ 
"^ater  and  float  in  cemeiSf'frouU^  "^ 
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Haral  Xeats  of  «  Water  Tube  Boiler. 


One  of  the  most  important  series  of  boiler 
trials  ever  made  is  that  reported  by  a  board  of 
naral  officers  in  the  recent  annual  report  of 
Rmut  Admiral  George  W.  Melville.  Chief  of  the 
Bureau  of  Steam  Engineering  of  the  Navy  De- 
partment. Two  series  of  trials,  one  with  coal 
and  the  other  with  oil  fuel,  were  made  on  a 
boiler  of  the  Hohenstein  water-tul>e  marine  type 
built  by  the  Oil  City  Boiler  Works,  of  Oil  City. 
Pa.  The  tests  are  of  particular  value  because 
of  the  different  conditions  under  which  they 
were  conducted  and  also  because  they  give  data 
bearing  on  the  relative  value  of  Texas  oil  and 
of  two  well  known  steam  coals.  The  board 
of  officers  consisted  of  Ueut  Commander  John 
R.  Edwards.  C.  S.  N.;  Lieut.  Commander 
Wythe  M.  Parker,  U.  S.  N.;  and  Lieut.  Com- 
mander Frank  H.  Bailey,  U.  S.  N.  The  tesU 
were  conducted  at  Washington,  D.  C,  in  an  air- 
tight steel  house  of  dimensions  corresponding 


The  Hohenstein  Water-Tube  Boiler. 


to  those  of  the  fire  room  of  the  cruiser  "Den- 
ver," In  which  boilers  of  the  same  type  are  to 
be  installed.  An  illustration  of  the  boiler  is 
shown.  The  upper  transverse  drums  are  each 
24  inches  in  diameter  and  are  connected  by  four 
drums  16  inches  in  diameter.  There  are  384 
2-inch  tubes,  9  feet  long,  and  16  4-lnch  tubes, 
7  feet  long,  the  latter  being  placed  over  the 
furnace.  There  are  also  15  5-inch  down-take 
tubes  in  the  rear.  These  are  not  exposed  to  the 
gases.  The  floor  space  occupied  by  the  boiler 
is  9  feet  wide  and  near  11  feet  deep.  The  heat- 
ing surface  was  2,174  square  feet  for  coal  tests 
15  to  20  inclusive  and  2,130  square  feet  for 
coal  tests  21  to  31  inclusive.  The  grate  sur- 
face is  50.14  square  feet,  making  the  ratio  of 
heating  to  grate  surface  43.4  to  1  and  42.5  to  1 
for  the  two  series.  The  air  spaces  in  the  grate 
bars  for  the  coal  trials  were  %-lnch  for  tests 
15  to  25  inclusive  and  %  inch  for  tests  16  to  31 
Inclusive.  The  stack  was  70  feet  high  above 
the  grate  and  of  8.7  square  feet  sectional  area. 


Coal  aj»d  Oil  Tests  of  a  Hohenstein  Water  Tube  Boilek. 


-Average  pressures.- 


Average  temperature  (Deg.  F.). 
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Coal  and  Oil  Tests  of  a  Hohenstein  Watek  Tube 


-Bconomlc  results.- 


-Chlmney  gas  analysls.- 


BoiLEK   (Concluded). 

— Heat  balance  or  distribution  of  the  heating — 
value  of  the  fuel. 
In  percentages  of  the  total  heating  value. 
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The  steel  bouse  in  which  the  boiler  was  located 
was  provided  with  an  air  lock  tor  entrance  and 
exit  during  forced  draft  trials  and  windows 
that  could  be  opened  during  natural  draft 
trials.  A  72-inch  fan  discharging  into  the  room 
was  provided  for  forced  draft.  Coal  and  water 
were  both  accurately  weighed.  The  flue  tem- 
perature in  the  natural  draft  trials  was  taken 
by  a  mercury  nitrogen  pyrometer,  but  on  the 
forced-draft  runs  so  many  glass  bulbs  were 
broken  that  a  Brown  quick-reading  pyrometer 
was  used,  the  readings  of  which  were  checked 
by  the  melting  prints  of  zinc,  aluminum  and 
copper. 

Samples  of  flue  gas  were  drawn  by  means  o£ 
an  aspirator  improvised  from  two  half-gallon 
bottles.  The  sampling  tube  was  V2  inch  in 
diameter  and  extended  to  the  center  of  the 
stack,  the  inner  end  being  nearly  closed  and 
the  sides  perforated  with  small  holes.  Analyses 
were  made  by  the  Orsat  apparatus. 

The  accompanying  table  gives  the  results  of 
analyses  of  samples  of  each  lot  of  coal  made 
by  the  chemist  in  the  New  York  navy  yard: 

Analyses  of  Coal. 

A B  C 

Boilers  In  test,  by  No 15—17  18—20  21—23  24—31 

Proximate  anal.vsl8 — 

Fixed  carbon,  per  cent. .    73.30     75.78     72.99  76.81 

Volatile  matter,   per  cent.    17.61     19.53     21.79  19.62 

Moisture,   per  cent 49          .79          .49  .73 

Ash,    per  cent 8.60     .  3.90       4.73  2.84 

Sulphur,  per  cent.  ...                .48          .71          .46  .82 

Ultimate  analysis — 

Carbon,    per   cent 82.26     84.96     83.60  85.94 

Hydrogen,   per  cent 3.89       4.07       4.85  4.45 

Oxygen,   per   cent 4.12       5.46       4.87  4.50 

Nitrogen,  per  cent 64          .90       1.41  1.14 

Sulphur,  per  cent 49          .71          .46  .82 

Ash,    per   cent 8.60       3.90       4.81  3.15 

Calorific  value — 

Coal,  B.T.U.,  per  lb 14,067  14,534  14,841  14,992 

Combustible,  B.T.U.,  lb.  .  15,391   15,124  15,684  15,475 

A — Pocahontas  coal,  run  of  mine. 

H— New  Hlver  coal,  run  of  mine. 

C — Pocahontas  coal,  hand-picked  and  screened. 

The  oil  tests  were  made  on  the  same  boiler, 
the  grates  being  removed.  Oil  was  pumped  from 
a  storage  tank  into  a  weighing  tank  from 
which  the  oil  flowed  by  gravity  to  the  oil-feed 
tank.  From  this  the  oil  was  pumped  to  the 
burners,  constancy  of  pressure  being  secured 
by  an  air  chamber  and  a  relief  valve.  An  over- 
flow pipe  led  from  the  relief  valve  to  the  feed 
tank.  The  weighing  and  feed  tanks  were  fitted 
with  gauge  glasses  graduated  to  5  pounds  by 
the  aid  of  which  the  exact  weight  of  oil  was 
secured  at  the  end  of  each  hour.  The  feed  water 
was  measured  at  hourly  intervals  in  the  same 
manner.  The  air  for  atomizing  the  oil  was 
supplied  by  a  Root  blower.  In  determining  the 
amount  of  steam  used  by  the  oil  burners.  In 
some  of  the  tests,  in  which  steam  was  used  for 
atomizing  purposes,  a  separate  boiler  was  used 
to  furnish  the  steam. 

The  oil  used  was  from  the  Beaumont  field 
and  was  subjected  to  an  inexpensive  treatment 
to  remove  the  sulphur  and  some  of  the  more 
volatile  hydrocarbons.  Analyses  showed  the 
oil  to  be  composed  of  83.26  per  cent,  carbon, 
12.41  per  cent,  hydrogen,  0.50  per  cent,  sulphur, 
3.83  per  cent,  oxygen.  The  specific  gravity  at  60 
degrees  Fahrenheit  was  0.926;  the  flash  point, 
216  degrees;  the  flre  point,  240  degrees;  vapor- 
ization point,  142  degrees.  The  loss  for  six 
hours'  exposure  at  212  degrees  Fahr.,  was  21.65 
per  cent.  The  calorific  value  of  the  oil  by  the 
Dulong  formula  is  19,481  British  thermal  units 
per  pound. 

The  board  expresses  the  belief  that  expert  en- 
gineers will  be  able  to  make  important  de- 
ductions from  the  trustworthy  data  that  it  se- 
cured. The  data  and  results  of  the  coal  and 
oil  tests  are  given  in  the  accompanying  tables. 
The  conclusions  of  the  board  of  engineers  are 
as  follows: 

That  oil  can  be  burned  in  a  very  uniform 
manner. 

That    the    evaporative    efficiency    of    nearly 


every  kind  of  oil  per  pound  of  combustible  is 
probably  the  same.  While  the  crude  oil  may 
be  rich  in  hydrocarbons,  it  also  contains  sul- 
phur, so  that,  after  refining,  the  distilled  oil 
has  probably  the  same  calorific  value  as  the 
crude  product. 

That  a  marine  steam  generator  can  be  forced 
to  even  as  high  a  degree  with  oil  as  with  coal. 

That  up  to  the  present  time  no  ill  effects 
have  been  shown  upon  the  boiler. 

That  the  firemen  are  disposed  to  favor  oil, 
and  therefore  no  impediment  will  be  met  in 
this  respect. 

That  the  air  requisite  for  combustion  should 
be  heated  if  possible  before  entering  the  fur- 
nace. Such  action  undoubtedly  assists  the 
gasification  of  the  oil  product. 

That  the  oil  should  be  heated  so  that  it  could 
be  atomized  more  readily. 

That  when  using  steam  higher  pressures  are 
undoubtedly  more  advantageous  than  lower 
pressures  for  atomizing  the  oil. 

That  under  heavy  forced-draft  conditions,  and 
particularly  when  steam  is  used,  the  board  has 
not  yet  found  it  possible  to  prevent  smoke  from 
issuing  from  the  stack,  although  all  connected 
with  the  tests  made  special  efforts  to  secure 
complete  combustion.  Particularly  for  naval 
purposes  it  is  desirable  that  the  smoke  nuisance 
be  eradicated  in  order  that  the  presence  of  a 
war  ship  might  not  be  detected  from  this  cause. 
As  there  has  been  a  tendency  of  late  years  to 
force  the  boilers  of  industrial  plants,  the  in- 
ability to  prevent  the  smoke  nuisance  under 
forced-draft  conditions  may  have  an  important 
infiuence  upon  the  increased  use  of  liquid  fuel. 

That  the  consumption  of  liquid  fuel  cannot 
probably  be  forced  to  as  great  an  extent  with 
steam  as  the  atomizing  agent  as  when  com- 
pressed air  is  used  for  this  purpose.  This  Is 
probably  due  to  the  fact  that  the  air  used  for 
atomizing  purposes,  after  entering  the  furnace, 
supplies  oxygen  for  the  combustible,  while  in 
the  case  of  steam  the  rarefied  vapor  simply  dis- 
places air  that  is  needed  to  complete  combus- 
tion. 

That  the  efliciency  of  oil  fuel  plants  will  be 
greatly  dependent  upon  the  general  character 
of  the  installation  of  auxiliaries  and  fittings, 
and  therefore  the  work  should  only  be  intrusted 
to  those  who  have  given  careful  study  to  the 
matter,  and  who  have  had  extended  experience 
in  burning  the  crude  product.  The  form  of  the 
burner  will  play  a  very  small  part  In  increasing 
the  use  of  crude  petroleum.  The  method  and 
character  of  the  installation  will  count  for 
much,  but  where  burners  are  simple  in  design 
and  are  constructed  in  accordance  with  scien- 
tific principles  there  will  be  very  little  differ- 
ence in  their  efficiency.  Consumers  should  prin- 
cipally look  out  that  they  do  not  purchase  ap- 
pliances that  have  been  untried  and  have  been 
designed  by  persons  who  have  had  but  limited 
experience  in  operating  oil  devices. 


Tai  and  Oils  on  Roads  in  France. 


The  Consumption  and  Waste  of  water  in 
Washington,  D.  C,  measured  on  June  24  of  this 
year  was  found  to  be  205  gallons  per  capita, 
the  largest  June  measurement  ever  taken. 


Work  on  the  erection  of  the  $1,120,000  sus- 
pended span  of  the  New  East  River  Bridge,  New 
York,  which  was  delayed  by  the  tower  fire  on 
November  10,  has  just  been  commenced.  The 
steel  work  has  been  connected  to  three  sets  of 
suspenders  next  the  Brooklyn  tower,  and  the 
steel  traveler  there  is  being  erected.  Work  at 
the  New  York  end  is  still  delayed  by  the  effects 
of  the  fire,  but  will  soon  be  started,  and  a  dup- 
licate traveler  will  be  erected  there  and  work 
will  progress  simultaneously  from  both  ends  to 
the  center  of  the  span.  The  Pennsylvania  Steel 
Company  is  the  contractor. 


Tar  and  oils  on  roads  have  been  experimented 
with  at  Champigny,  near  Paris,  under  the  super- 
vision of  M.  Silvain  Dreyfus,  Ingfinleur  des 
Fonts  et  Chauss^es  for  the  Department  of  the 
Seine.  According  to  "The  Surveyor"  the  task 
was  undertaken  at  the  instigation  of  the  medi- 
cal authorities,  who  viewed  with  anxiety  the  in- 
creasing production  of  dust  clouds  resulting 
from  motor-car  traflJc.  In  order  to  arrive  at 
some  definite  results,  three  different  roads  were 
selected — one  being  newly  made,  a  second  In 
good  state  and  the  third  in  bad  repair.  Portions 
of  these  were  treated  with  (1)  coal-tar  (sup- 
plied by  the  Compagnie  Parislenne  du  Gaz), 
(2)  heavy  oils  (petroleum  residuum),  (3) 
shale  oil,  (4)  Texas  petroleum,  and  (5)  "Injec- 
toline"  (a  patent  preservative  fluid  for  injection 
into  wood). 

The  coal-tar  was  heated  before  use.  For  treat- 
ing small  surfaces,  about  20  square  yards,  the 
following  appliances  were  used:  The  tar  was 
placed  in  tilting  cauldrons  of  about  15  gallons 
capacity,  supplied  with  a  thermometer,  and 
placed  over  a  small  furnace,  which  could  be 
quickly  withdrawn,  the  aim  being  to  raise  the 
temperature  to  about  140  degrees  Fahr.,  not 
above,  as  when  nearing  176  degrees  Fahr.  the 
tar  froths  and  becomes  unmanageable.  When 
ready  the  tar  was  tilted  into  watering  cans  of 
about  5  gallons  capacity,  provided  with  flat 
roses,  semi-circular  in  form.  To  the  roses  were 
attached  two  small  runners,  which  facilitated 
the  work  and  kept  the  can  at  a  regular  and 
constant  height.  For  large  surfaces,  150  to  250 
square  yards,  different  appliances  were  em- 
ployed. An  iron  barrel,  of  about  60  gallons  ca- 
pacity, was  mounted  on  a  two-wheeled  trolley, 
and  was  provided  with  a  distributor  of  about 
1%  yards,  and  pierced  with  holes  like  that  of 
a  watering  cart.  The  furnace,  also  on  wheels, 
was  independent,  and  could  be  run  under  the 
barrel  and  instantly  withdrawn,  when  the  ther- 
mometer marked  140  degrees  Fahr.  Both  these 
appliances  enabled  the  tar  to  be  thinly  and  even- 
ly distributed,  so  that  only  slight  raking  is 
necessary.  They  were  also  used  for  distributing 
the  heavy  oils,  which  were  slightly  heated,  to 
overcome  their  viscous  condition. 

It  was  found  that  tarring  roads  In  bad  con- 
dition was  most  inadvisable,  because  the  tar 
tends  to  accumulate  in  ruts  and  depressions,  so 
that  it  is  difficult  to  obtain  an  equal  distribution, 
and,  moreover,  the  mending  of  such  roads  is 
most  troublesome.  Dampness  facilitated  the 
penetration  of  coal-tar;  but  it  was  found  that 
this  penetration  was  limited,  and  that  the  lower 
surface  could  not  dry,  and  as  a  result  marked 
strata  were  formed,  and  the  upper  crust  was 
easily  broken.  For  coal-tar  sprinkling  a  dry 
condition  of  the  road  is  imperative.  Dust  must 
also  be  removed  before  applying  tar,  because 
otherwise  much  hand  labor  is  necessary  in  or- 
der to  obtain  equal  distribution  and  a  smooth 
surface.  Dust  is  not  so  inconvenient  if  the 
lighter  oils  are  used.  Although  it  is  not  abso- 
lutely necessary  to  sand  roads  after  treatment, 
it  was  found  advisable  to  do  so;  because  if  no 
sand  was  used  a  tarred  road  had  to  be  left  for 
several  days,  and  an  oiled  road  for  several 
hours,  before  being  opened  for  traffic.  In  these 
experiments  from  about  1  quart  to  5  pints  of 
liquid  were  distributed  per  square  yard.  The 
experiments  have,  so  far,  proved  satisfactory. 
M.  Dreyfus  remarks  that  the  past  summer  was 
too  wet  to  enable  a  reliable  opinion  to  be 
formed  as  to  the  exact  dust-laying  capacities 
of  the  different  materials.  On  the  other  hand, 
the  rain  does  not  appear  to  have  produced  an 
objectionable  oily  mud.  Possibly  this  may  be 
due  to  the  care  observed  in  the  first  application 
and  the  use  of  a  moderate  quantity.    The  three 
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ar«  to  be  kept  under  close  obserTation 

daring  the  winter,  and  if  the  result  jusUfles  it 
an  extension  of  the  work  will  be  carried  out 
nest  summer.  So  far,  M.  Dreyfus  seems  to  give 
preference  to  the  tarred  roads. 
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The  Preservation  of  Forests  in  Russia  and 
their  economic  development  has  long  occupied 
the  attention  of  her  statesmen,  according  to  a 
recent  report  of  the  Russian  Ministry  of  Agri- 
culture and  Domains.  In  1888.  a  law  was 
enacted  which  aimed  at  the  preservation  and 
maintenance  of  forests.  All  foresU  exercising 
influence  on  the  natural  conditions  of  the  coun- 
trj-  are  placed  under  the  protection  of  the  State. 
They  are  freed  from  land  imposts,  and  the  gov- 
ernment manages  them  at  its  own  expense. 
The  department  of  forestry  is  under  the  Minis- 
try of  Agriculture  and  Domains,  with  a  general 
director  at  the  head,  assisted  by  two  vice-di- 
rectors. The  personnel  of  the  department  is 
recruited  from  the  schools,  of  which  there  are 
two  superior  and  thirty  secondary,  with  a  two 
years'  course  of  instruction.  Certain  agricul- 
tural societies  have  special  forest  sections. 
Three  trial  establishments  have  been  created 
in  southeastern  Russia,  to  determine  the  in- 
duence  which  the  planUng  of  trees  on  the 
•teppee  would  have  on  the  agricultural  and 
economic  conditions  of  the  region.  The  ten- 
dency is  not  to  plant  in  solid  masses,  but  in 
■uaight  lines,  either  from  north  to  south  or 
to  west,  as  the  local  conditions  demand. 


The  Labor  Law  of  Nicaragua  of  June  30, 
1901.  recently  put  into  effect  contains  some 
rather  startling  provisions  in  the  way  of  defin- 
ing  the  relations   between  labor  and  capital. 

First.  A  laborer  is  defined  as  any  person, 
male  or  female,  over  16  years  of  age  not  having 
a  capital  of  500  pesos  (about  $100). 

Second.  All  laborers  must  have  an  employer. 
Anyone  found  unemployed  will  be  imprisoned 
for  twenty  days  and  made  to  labor  on  public 
works  while  awaiting  an  employer.  Every  em- 
ployer of  labor  must  purchase  a  small  booklet 
(cost,  about  20  cents),  in  which  are  registered 
the  name,  age,  description,  general  character- 
istics of  the  person,  and  conditions  of  the  con- 
tract. The  employer  gives  his  employe  a  re- 
ceipt for  the  book,  which  the  latter  can  pro- 
dace  aa  proof  of  his  good  standing  whenever 
arreeted  by  the  police  on  suspicion  of  being 
idle.  When  a  laborer  has  finished  his  contract 
with  one  employer  and  desires  to  go  to  an- 
other, he  must  take  his  "book  of  labor"  and 
present  it  to  his  next  employer  and  take  a  re- 
ceipt, the  change  being  registered  by  the  judge 
of  agricnitare. 

Third.  U  a  laborer  desires  money  in  ad- 
vance, his  employer  can  give  it  to  him  only  as 
a  loan  without  interest,  to  be  paid  by  retaining 
one-half  of  the  salary  or  wages  until  the  debt 
is  canceled.  A  laborer  leaving  his  employer 
without  satisfactory  settlement  of  his  debt  will 
be  imprisoned,  fined,  and  obliged  to  return  and 
work  it  out. 

Fourth.  Any  person  employing  laborers 
without  this  'book  of  labor"  will  be  fined  200 
pesos  (alMut  $40). 

The  puriioses  of  J  he  law  are  to  do  away  with 
the  pernicious  habit  formerly  in  vogue  of  ad- 
vancing wages  to  laborers  on  a  contract,  which 
made  the  laborer  a  slave  until  he  settled  his 
account,  and  to  prevent  idleness  and  vicious- 
nesi,  by  obliging  everyone  without  capital  to 
be  employed.  Consul  Donaldson  in  "Consular 
Reports"  for  December  states  that  the  law 
caosed  general  consternation  at  first  among  all 
claases.  but  as  it  is  being  enforced  everyone  is 
becoming  reconciled,  and  the  general  effect 
teems  to  be  beneficial. 


Heat   Resistance  of   Building   Materials.  of    pitch    increased   the   coefficient    0.74;    com- 

neai    ac!ubi.<ii».<>   v b  paring  Nos.  4  and  5,  1%  inches  of  mineral  wool 

At  tl»e  recent  meeting  of  the  American  So-  increased  the  coefficient  1.11.  If  we  assume 
ciety  of  Mechanical  Engineers  a  paper  was  pre-  that  the  1  inch  of  mineral  wool  in  No.  4  was 
sented  by  Mr  William  Kent  proposing  the  use  equal  in  heat  resistance  to  the  additional  l\i 
of  the  reciprocals  of  the  values  of  heat  con-  inches  added  in  No.  5.  or  1.11  reciprocal  units, 
ductivity  of  substances  in  order  to  facilitate  and  subtract  this  from  5.22,  we  get  4.11  as  the 
the  comparison  of  different  combinations  of  the  resistance  of  two  '/s-inch  boards  and  two  sheets 
substances  As  stated  in  the  report  of  the  con-  of  paper.  This  would  indicate  that  one  yg-inch 
vention  he  makes  the  coefficient  of  heat  re-  board  and  one  sheet  of  paper  give  nearly  twice 
sistance'  or  heat  insulating  power  of  a  sub-  as  much  resistance  as  1  inch  of  mineral  wool, 
stance  equal  to  unity  divided  by  the  number  In  like  manner  any  number  of  deductions  may 
of  British  thermal  units  transmitted  in  one  be  drawn  from  the  table,  and  some  of  them 
hour  by  a  slab  1  square  foot  in  area  and  1  will  be  rather  questionable,  such  as  the  com- 
inch  thick  per  degree  Fahrenheit  of  difference  parison  of  No.  15  and  No.  16,  showing  that 
of  temperature  between  the  two  faces  of  the  1  inch  additional  sheet  cork  increased  the  re- 
slab,  both  surfaces  being  exposed  to  still  air.  In  sistance  given  by  four  sheets  6.67  reciprocal 
this  way  the  total  resistance  of  a  combination  units,  or  one-third  the  total  resistance  of  No. 
can  be  indicated  by  the  addition  of  the  several  15.  This  result  is  extraordinary,  and  indicate.s 
resistance  coefficients.  The  author  points  out,  that  there  must  have  been  considerable  ditfer- 
however,  that  while  the  coefficient  is  thus  a  con-  ences  of  conditions  during  the  two  tests." 
slant  quantity  for  a  given  substance,  it  can  ueat  Conducting  and  Kesistino  Values  ok  Buiu>ing 
only  be  so  considered  when  the  differences  m  ^_.,^^  ^.^„ .  Materials.  „Kevlsed.-- 
temperature  of  the  air  on  the  two  sides  of  the            Tlilckness.                 <'ond.      Kes.       Kes.        S;°PA- 

slab    are    small-say,    less    than    100    degrees        |ta •;;■■     JJ^f        I*]        ^        gf|^ 

Fahrenheit.      When   the   temperature   range   is  lu-ln 0.32        3.03        3.10        0.323 

great    experiments  on  heat  transmission   indi-  oQ-jn 0.23        4.55        4.70        0.213 

cate  'that    the    quantity    of    heat    transmitted  24  in 0.20^      5.00        5.50        0.182 

varies  not   directly   as   the   difference    in   tern-  32-ln o.l5^      6.67        7.10        0.141 

perature  but  as  the  square  of  that  difference.  lo-In!.' .'.'. ons      8.70        8.70        0.115 

The   question  of   the   effect  of   surface  resist-  Woodpn  beam  eonstinctlon,  planked  over  or  celled  : 

ance  when  the  surface  is  in  contact  with  air  or  ^^  flooring  0°083        1^*05' 

with  another  body,  the  author  treats  as  follows:  As  celling •  •  •  ■ 0104  9.71 

'  t.     1      «   V,      *    i„„„o™io  Klreproof   construction,  floored  over: 

"Authorities  on  the  subject  of  heat  transmis-  ^^  flooring   0.124  8.06 

sion  generally  agree  that  the  resistance  to  the    g,  As  ^eemng^^  ■::::::;::::::::::::  ?;Slo      til 

passage    of   heat   through   a   plate   consists    of      single  skylight 1.118  0.89 

three  separate  resistances;  viz.,  the  resistances  Boubil  Tkyiight '.'.'.'.'.'.'.'.'.'.'';. -i !' !     o!(i2i          liei 

of  the  two  surfaces  and  the  resistance  of  the      Door   0.414  2.42 

body  of  the  plate,  which  latter  is  proportional  The  author  has  also  calculated  the  coefficients 
to  the  thickness  of  the  plate.  It  is  probable  gf  heat  resistance  from  the  heat  transmission 
also  that  the  resistance  of  the  surface  differs  figures  of  various  building  materials,  as  given 
with  the  nature  of  the  body  or  medium  with  ]-,y  jyr.  Alfred  R.  Wolff,  based  on  German  ex- 
which  it  is  in  contact.  Thus  a  very  rough  sur-  periments.  These  values  are  reproduced  in  a 
face  on  a  metal  plate  would  be  likely  to  trans-  table  herewith,  the  first  column  giving  the 
fer  more  heat  to  adjacent  air  than  a  smooth  conductance,  in  British  thermal  units  per  hour, 
surface  would,  since  it  has  a  greater  area  in  ^nd  the  second,  the  reciprocals,  or  heat  re- 
actual  contact  with  the  air,  while  two  rough  sistances.  It  will  be  noted  that  there  is  an 
surfaces  of  metal  touching  each  other  would  irregularity  of  the  differences  in  the  value  of 
transmit  from  one  to  the  other  less  heat  than  fjje  resistance  for  each  increase  of  4  inches  in 
two  smooth  surfaces."  thickness  of  the  brick  walls,  which  the  author 

He  has  computed  the  figures  for  heat  resist-  holds  to  indicate  a  difference  in  the  conditions 
ance  of  several  insulating  substances  from  the  ^j  j^e  experiments.  He  finds  the  average  dif- 
figures  of  conducting  power  given  in  a  table  ference  is  0.80  and  that  the  approximate  for- 
published  by  Mr.  John  E.  Starr,  In  a  paper  on  ^^la  for  the  resistance  is  0.70  +  0.20  t,  in 
"Insulation  for  Cold  Storage,"  published  in  "Ice  which  t  is  the  thickness  in  inches.  In  the 
and  Refrigeration"  for  November,  1901.  Mr.  third  and  fourth  columns  are  given  the  re- 
Starr's  figures  are  given  in  terms  of  the  Brit-  vised  values  of  the  resistance  and  conductance, 
ish  thermal  units  transmitted  per  square  foot  respectively,  ascertained  in  accordance  with  his 
of  surface  per  day  per  degree  of  difference  of  formula. 

temperature   of  the   air  adjacent  to  each   sur- _ 

face.     The  author's   figures,   the  coefficients  of  The  Cleveland   Water  Works   Tunnel   under 

heat  resistance,  given  in  the  second  column  of  Lake  Erie  is  nearing  completion,  the  work  still 

the  accompanying  table,  are  calculated   by  di-  to    be    done  being    the    cleaning    of    recently 

viding  Mr.  Starr's  figures  by  24.  to  obtain  the  finished   sections  and   repairing  of  300  feet  of 

hourly  rate,  and  then  taking  their  reciprocals,  poor  construction.    Over  60  lives  have  been  lost 

"Analyzing  some  of  the  results  given  in  the  on  the  work,  the  last  casualty  being  an  explos- 

last  column  of  the  table,  we  observe  that,  com-  ion  Dec.  14.  which  killed  three  men  and  injured 

paring  Nos.   2  and   3,   1  inch   added  thickness  others. 

IlKAT  Conducting  and  Resisting  Vai.uks  of  Different  1nsvi»ating  Materials. 

Conductance.  Resistance 

1     %ln.  nak  board,  1-in.  lampblack,  %-ln.  pine  board  (ordinary  family   refrigerator)...  r>.7  4.21 

2.    %-ln.  board.  1-ln.   pitch,   %-ln.  board 4.89  4.91 

.X.  %  In.    hoard.    2-ln.  pitch,    %-ln.   board 4.25  5;65 

4.    %-ln,  board,  paper.  1-ln.  mineral  wool,  paper,  %-ln.  board 4.6  5.22 

5    %-ln.  board,   paper,  2M!-ln.  mineral  wool,  paper,    %-ln.  board    3.62  6.63 

6.  %-ln-  board,  paper.  2 %-ln.  calcined  pumice,  %-ln.  board 3.38  7.10, 

7.  Same  as  above,  when  wet 3.90  ,?-i5 

8.  %-ln.   board,  paper,  3-ln.  sheet  cork.    %-ln.  board 2.10  11.43 

9    Two  %-ln.  boards,  paper,  solid,  no  air  space,  paper,  two  %-In.  boards 4.28  5.61 

10.  Two  %-ln.  boards,  paper,  1   air  space,  paper,  two  %-ln.  boards 3.71  6.47 

11    Two   ''/i-ln.  boards,  paper,  l-ln.   hair  felt,  paper,  two   %- n.  boards 3.32  7.23 

12.  Two  %-ln.  boards,  paper.  8-in.  mill  ghavingg,  paper,  two  %-ln.  boards   1.35  17.78 

13.  The  same,  slightly  moist 1.80  }?-?2 

14.  The  same,  damp   2.10  ',1™ 

15.  Two  %-ln.  boards,  paper,  .3-ln.  air.  4-ln.  sheet  cork,  paper,  two  %-ln.  boards 1.20  20.00 

16.  Same,  with  5-ln.  sheet  cork 0.90  26.67 

17.  Same,  with  4-ln.  granulated  cork 1.70  14.12 

18.  Same,    with   1-ln.    sheet  cork 3.30  7.'27 

19    Four  double    %-ln.  boards   (8  boards),   with  paper  bet.  three  8-ln.  air  spaces 2.70  8.89 

20.  Pour  %-ln-  boards,  with  three  quilts  of  %-ln.  hair  bet.  papers  separating  boards...  2.52  9.52 

21.  %-ln.  board,    6-ln.  patented  slllcated  strawboard,  finished  Inside   with    thin    cement..  2.48  9.08 
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High  Pressure  Steam  Piping. 
Abstract  of  a  paper  read  by  -Mr.  William  Andrews  be- 
fore  rhe   Engine  iiullders'   AsKociation  of  tbe   United 
States. 


The  art  of  piping  for  high  pressure  steam  is 
of  legal  age.  Twenty-one  years  ago,  when  Edi- 
son, at  Menlo  Park,  brought  out  his  electric 
lamp  and  called  upon  the  engine  builders,  boiler 
makers  and  steam  fitters  to  assist  him  with  bet- 
ter apparatus,  80  pounds  steam  pressure  per 
square  inch  on  the  boiler  was  considered  good 
practice.  It  is  true  that  higher  pressures  had 
been  used  on  steamboats  and  locomotives,  but 
the  majority  of  stationary  engines  used  in 
factories  and  mills  were  slow  speed  engines, 
piped  with  ordinary  merchant  pipe  and  screwed 
fittings,  put  up  by  any  one  who  could  use  pipe 
tools.  Soon  all  this  was  changed  for  the  bel- 
ter, high  speed  engines  were  introduced,  pres- 
sures were  raised,  fittings  and  valves  were  made 
much  heavier  and  put  up  with  some  regard  to 
expansion  and  contraction. 

About  the  year  1890  high  speed,  compound 
non-condensing  engines  were  installed  in  the 
central  station  of  the  Edison  Electrical  Illumin- 
ating Company,  of  Brooklyn.  This  was  the  first 
prominent  installation  of  engines  of  this  type 
and  the  specifications  called  for  a  steam  pres- 
sure of  150  pounds.  The  pipe  specifications 
called  for  flanged  fittings  and  full  weight  special 
pipe,  all  to  stand  a  working  pressure  of  150 
pounds.  There  were  no  patterns  for  such  fit- 
tings among  the  eastern  manufacturers,  anil 
presumably,  none  among  the  western  foundries. 
At  any  rate  the  fittings  were  made  to  order 
from  special  patterns  and  they  are  carrying 
steam  to-day  at  full  pressure.  In  this  station 
was  introduced  the  "double  system"  of  piping 
which  became  a  fad  for  a  few  years,,  but  like 
the  American  buffalo,  has  almost  become  ex- 
tinct. 

About  this  time  copper  pipe  became  popular 
for  high  pressure  work,  probably  on  account 
of  the  ease  with  which  it  could  be  bent  and 
formed  into  curves,  which  were  just  coming 
into  fashion,  but  after  a  few  years  of  use,  hav- 
ing proved  itself  a  very  treacherous  metal,  it 
was  discarded  and  now  is  very  seldom  used 
except  for  expansion  bends  in  exhaust  pipes. 
About  1892  wrought  steel  piping  made  in  the 
regular  way  had  become  so  reliable  that  it  was 
used  in  making  bends  and  steam  mains,  and 
at  the  present  time  is  so  generally  used,  that 
if  an  engineer  wishes  wrought  iron  pipe,  es- 
pecially in  the  larger  sizes,  he  has  to  call  for 
it  in  his  specifications  and  then  wait  for  it  to 
be  made.  Pipes,  fittings,  valves,  pumps,  en- 
gines and  all  material  used  in  a  modern,  first- 
class  job,  are  now  required  to  stand  a  working 
pressure  of  200  pounds  per  square  inch. 

Strange  to  say  that  during  the  development 
of  the  electric  light  and  railroad  interest,  al- 
most the  entire  efforts  of  the  engineers  and 
owners  were  given  to  improving  the  engines, 
boilers,  generators,  heaters  and  pumps  to  the 
exclusion  of  the  piping.  So  far  was  this  carried 
that  it  was  no  uncommon  thing  for  the  owner, 
after  the  above  mentioned  articles  were  bought, 
and  his  attention  was  called  to  the  piping,  to 
say,  "Piping!  Oh,  don't  worry  about  that  I  will 
let  my  plumber  put  that  up."  It  may  not  be 
out  of  place  here  to  name  the  engineers,  who, 
during  the  dark  days  of  high  pressure  piping, 
always  called  for  and  insisted  on  the  best.  They 
were:  William  I..ee  Church,  Frederick  Sargeant, 
Charles  E.  Emery,  J.  H.  Vail.  E.  J.  Cooke  and 
J.  Van  Vleck. 

A  modern  high  pressure  steam  job  requires: 
First,  a  good  design;  second,  good  material, 
and  third,  skillful  steamfltters.  The  first  re- 
quirement can  be  altered  to  suit  the  conditions, 
but  the  other  two,  never.  Up  to  the  year  1900 
the  almost  universal  design  for  a  piping  sys- 


tem for  power  plants  was  to  carry  a  pipe  from 
each  boiler  into  a  large  steam  header,  whose 
cross  section  was  equal  to  the  sum  of  all  the 
areas  of  the  feeding  pipes.  It  the  designing 
engineer  wanted  to  be  very  grand,  he  made  it 
larger  without  knowing  just  why.  From  this 
header,  pipes  were  carried  to  the  various  en- 
gines, of  sizes  called  for  by  the  engine  builder. 
It  was  quite  common  to  place  steam  separators 
in  each  line  leading  to  an  engine,  but  fashions 
changed  in  steam  piping,  as  well  as  in  clothes, 
and  with  the  advent  of  high  pressure  and  super- 
heated steam,  sizes  of  pipes  have  been  very 
much  reduced.  In  the  four  large  power  houses 
now  built  in  New  York  City,  with  an  ultimate 
capacity  of  from  60,000  to  100,000  horse  power 
each,  the  largest  steam  mains  are  not  over  20 
inches  in  diameter,  and  these  are  used  more  as 
equalizing  pipes  than  storage  reservoirs. 

Some  of  our  best  plants  have  pipes  which  run 
from  the  header  to  the  engine  two  sizes  smaller 
than  that  called  for  by  the  engine  builders. 
These  pipes  before  reaching  the  engine  are  car- 
ried into  a  wrought  iron  or  steel  receiver,  which 
acts  also  as  a  separator.  This  receiver  has  a 
cubical  capacity  of  three  times  that  of  the  high 
pressure  cylinder,  and  is  placed  as  near  as  pos- 
sible to  the  cylinder.  The  pipe  from  the  re- 
ceiver to  the  cylinder  is  of  full  size  called  for 
by  the  engine  builder.  The  object  of  this  ar- 
rangement is,  first,  to  have  a  full  supply  of 
steam  close  to  the  throttle,  second,  to  provide 
a  cushion  near  the  engine  on  which  the  blow 
caused  by  the  cut-off  in  the  steam  chest  may 
be  spent,  thereby  preventing  vibrations  from 
being  transmitted  through  the  piping  system, 
and  third  to  produce  a  steady  and  rapid  flow 
of  steam  in  one  direction  only,  by  having  a 
small  pipe  leading  into  tho  receiver.  This 
steam  flows  rapidly  enough  to  make  good  the 
loss  caused  during  the  first  quarter  of  the 
stroke.  Plants  fitted  up  in  this  way  are  success- 
fully running  where  the  drop  in  steam  pressure 
is  not  greater  than  4  pounds,  although  the  en- 
gines are  five  hundred  feet  away  from  the  boil- 
ers. This  is  probably  the  most  radical  de- 
parture in  high  pressure  work  up  to  the  present 
time.  Allowance  for  contraction  and  expansion 
is  provided  for  by  long  bends,  by  using  a  double 
swing  like  a  gas  bracket  on  which  the  fittings 
turn  on  the  threads  of  the  nipple,  and  by  pro- 
ducing what  may  be  called  initial  tension.  This 
can  hardly  be  described  in  words,  but  is  a  rule 
of  thumb  method  by  which  the  skilled  steam- 
fitter  puts  a  strain  on  the  pipes  when  cold, 
so  that  when  the  pressure  is  put  on,  the  ex- 
pansion removes  this  tension  and  there  remains 
no  strain  on  the  pipe,  other  than  that  due  to 
internal  pressure. 

As  to  quality  of  material,  in  the  earlier  days 
of  electric  light  and  railroad  plants,  owing  to 
the  diflSculty  of  keeping  the  screwed  joints 
tight,  some  engineers  tried  flanged  cast-iron 
pipe  for  steam  mains,  but  it  was  heavy  and 
clumsy  and  sometimes  cracked  on  account  of 
the  unequal  expansion.  Then  came  copper  and 
this  pipe,  even  when  reinforced  with  steel  wire 
wound  around  it,  was  found  to  be  a  treacherous 
metal.  Flanged  cast  steel  pipe  was  tried,  but 
the  difficulty  of  obtaining  this  free  from  blow 
holes  barred  it  out.  At  present  the  material 
used  is  either  wrought  steel  or  wrought  iron 
pipe,  on  which  the  flanges  are  either  riveted, 
screwed  or  welded.  In  England  and  on  the 
continent  they  weld  a  light  flange  to  the  end 
of  the  pipe  and  face  it;  it  is  pulled  together 
when  in  use  by  a  heavy  steel  or  cast-iron  flange, 
which  had  previously  been  slipped  over  the 
pipe  very  much  as  copper  joints  are  made  in 
marine  piping. 

In  1880  the  New  York  Steam  Company  in- 
stalled about  six  miles  of  steam  mains  under 
the  streets  of  New  York  for  power  and  heat- 


ing purposes.  All  the  joints  in  this  pipe  above 
eight  inches  in  diameter  were  made  by  ex- 
panding the  pipe  into  recesses  in  the  flanges, 
and  then  beating  the  ends  of  the  pipe  over  the 
edges  of  the  flanges.  This  was  done  by  ma- 
chinery, and  was  well  done,  and  at  the  time 
was  considered  a  great  Improvement  over 
threading  or  riveting,  but  in  flve  years  every 
joint  had  to  be  taken  out  on  acount  of  leaks 
and  threaded  joints  were  substituted.  These 
threaded  joints  lasted  until  1895,  when  all  the 
pipes  were  renewed  with  new  mains  having 
heavy  wrought  steel  flanges  welded  on  the  pipe. 
These  welded  flanges  when  turned  true  in  the 
lathe  make  the  most  workmanlike  and  perfect 
steam  joints  in  use  at  the  present  time,  and 
their  cost  alone  prevents  their  general  use. 
Corrugated  copper  gaskets  placed  inside  the 
bolts  and  well  pulled  up  will  make  a  joint  which 
will  last  as  long  as  the  fittings.  When  the  own- 
er's bank  account  is  strong  enough,  ground 
joints  without  any  gaskets  are  used.  This 
makes  a  first  class  job,  but  the  price  Is  all  but 
prohibitive. 

Gate  valves  are  almost  exclusively  used  in 
high  pressure  work,  as  globe  valves,  especially 
in  the  larger  sizes,  would  be  very  clumsy,  and 
they  would  also  make  a  pocket  in  the  pipe.  U 
gate  valves  are  used  often  enough  to  keep 
them  In  good  order,  they  will  remain  tight 
many  years.  One  of  the  very  necessary  points  of 
a  flrst  class  piping  job,  and  one,  too,  which  is 
very  often  overlooked,  is  to  have  extra  heavy 
fittings  on  the  gauge,  lubricator  and  high  pres- 
sure drip  connections.  A  break  in  one  of  these 
pipes,  while  it  may  not  shut  the  station  down, 
would  cause  great  inconvenience  and  would  be 
a  nuisance  until  it  was  flxed. 

Vibrations  which  often  accompany  the  instal- 
lation of  high  speed  engines  In  our  modern 
buildings  are  many  times  laid  to  the  bad  foun- 
dations or  the  unbalanced  condition  of  the  en- 
gine. In  almost  all  cases  it  is  not  true,  the 
vibrations  come  from  the  bad  piping  and  can 
be  and,  in  many  cases,  have  been  removed  with- 
out touching  the  engine  or  foundations.  There 
is  no  excuse  at  the  present  time  for  having  a 
bad  piping  job  and  yet  there  is  a  great  deal 
of  bad  piping  done.  Should  the  underlying  prin- 
ciples of  good  piping,  namely,  good  design,  ma- 
terial and  workmanship,  be  more  strictly  ad- 
hered to,  much  less  of  the  present  piping  would 
have  to  be  done  over  a  second  time.  The  pres- 
ent almost  universal  practice  of  asking  for  com- 
petitive bids  and  giving  the  work  to  the  lowest 
bidder,  is  responsible  for  this  state  of  affairs. 


The  List  of  Atlas  Sheets  prepared  by  the 
co-operative  survey  of  New  York  has  just  been 
increased  by  the  issuance  of  seventeen  new 
ones.  Nine  of  them  cover  portions  of  Wayne, 
Seneca,  Tompkins,  Cayuga,  Ontario,  Yates  and 
Schuyler  counties,  and  take  in  portions  of  lakes 
Ontario,  Seneca  and  Cayuga,  and  the  whole  of 
Montezuma  Swamp.  Two  of  the  sheets  cover 
portions  of  the  Thousand  Islands,  and  two 
cover  portions  of  the  southeastern  Adirondack 
region.  Three  are  in  the  Hudson  valley  in  the 
neighborhood  of  Newburgh,  and  one  covers  por- 
tions of  Madison  and  Oneida  counties.  Each 
sheet  is  printed  on  paper  16%  by  20  inches. 
The  scale  is  about  1  mile  to  1  inch,  and  differ- 
ences of  elevation  are  indicated  by  figures  and 
by  contour  lines  of  20-foot  interval  printed  in 
brown.  All  drainage,  as  streams,  ponds,  swamps, 
etc.,  is  printed  in  blue;  all  cultural  features,  as 
roads,  railways,  houses,  and  the  names  upon  the 
map,  are  printed  in  black.  On  the  reverse  of 
each  sheet  is  a  brief  explanation  of  the  map 
and  its  uses.  These  sheets  are  sold  at  5  cents 
each,  or  |2  per  hundred.  All  communications 
should  be  addressed  to  The  Director,  United 
States  Geological  Survey,  Washington,  D.  C. 


590 

Electric  Heating  and  Lighting  in  the  Carnegie 
Residence,  New  York. 


Tlie  water  supply  and  drainage  of  the  new 
reti&Mtce  of  Mr.  Andrew  Carnegie,  on  Fifth 
Avenue  and  91st  Street,  New  York  City,  were 
described  in  the  issues  of  The  engineering 
Reoord  for  July  5  and  August  2,  1902,  and  in 
this  article  it  is  intended  to  give  an  idea  of  the 
electrical  work,  with  particular  attention  to  the 
electric  heating  apparatus.  The  most  note- 
worthy feature  of  the  wiring  is  in  the  multi- 
plicity of  Its  circuits,  whereby  a  very  conven- 
ient switch  control  of  all  parts  is  afforded.  The 
great  number  of  lights  used  Is  remarkable  In 
a  building  of  this  sixe.  there  being  over  1,200 
In  all,  of  which  more  than  half  are  on  the  first 
floor.  Electric  heating  is  used  for  such  house- 
hold purposes  as  laundry  work,  warming  food 
or  water,  etc..  and  is  not  to  be  confused  with 
the  house  heating,  which  Is  entirely  separate. 
It  may  easily  be  said  of  the  electric  heating  In- 
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of  the  board  there  are  two  bus-bars  foi-  power, 
three  for  light  and  four  for  heating.  In  cross- 
section  the  bars  are  proportioned  by  the  rule  of 
1  square  inch  per  750  amperes  of  current  car- 
ried. Connecting  surfaces  between  bars  and 
lugs  allow  but  500  amperes  per  square  inch  of 
contact.  The  switches  include,  one  for  the 
feeder  to  each  lighting  panel-board  on  the  dif- 
ferent floors,  one  for  each  motor  feeder,  and 
one  for  both  the  high  and  low-voltage  circuits 
used  In  the  heating.  It  is  also  provided  with 
the  usual  meters  and  fuses. 

From  the  switchboard  in  the  sub-basement 
there  are  28  feeder  circuits.  Each  of  the  motors 
has  Its  own  pair  of  feeders  direct  from  the 
switchboard,  as  have  all  of  the  heating  circuits 
that  carry  more  than  10  amperes.  The  re- 
mainder of  the  heating  and  lighting  circuits  are 
taken  from  fused  panel  boards  having  separate 
feeders  for  each  class  of  work.  The  panel 
boards  are  of  slate,  seven  in  number,  and  have 
a   switch   for   each   feeder   and    branch.      One 
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by  the  most  convenient  switch.  Where  desir- 
able the  lighting  of  one  room  or  hall  is  on  two 
or  more  circuits,  making  it  possible  to  light  the 
room  partially  or  brilliantly.  In  such  case  a 
gang  switch  is  usually  installed  to  allow  all  of 
the  lights  to  be  extinguished  simultaneously 
from  one  point. 

A  night  service  is  provided  tor  the  halls  and 
stairways  throughout  the  house  to  burn  a  cer- 
tain number  of  lights  all  night.  A  switch  con- 
trol for  this  system  is  afforded  for  each  floor 
or  it  may  be  entirely  cut  off  from  the  main 
switchboard.  All  wall  switches  are  of  the 
double-pole  flush  type  and  are  placed  four  feet 
from  the  floor.  There  are  343  of  these  besides 
17  carbon-break  switches  for  the  night  service. 

The  wiring  of  the  first  floor  is  the  most  ex- 
tended and  is  given  on  the  accompanying  plan. 
The  localization  of  the  lighting  of  the  main  hall 
and  the  large  rooms  which  occur  on  this  floor 
is  shown  in  the  five  gangs  as  distinguished  by 
the  letters  A,  B,  C,  D  and  E.     One  noticeable 


PLAN  OF  FIRST  FLOOR  WIRING,  CARNEGIE   RESIDENCE,  NEW   YORK   CITY. 


stallation  that  it  is  one  of  the  largest.  If  not  the 
largest  ever  made  in  a  private  dwelling. 

The  lighting  Is  on  a  200-volt  three-wire  sys- 
tem and  is  supplied  from  the  street  service.  The 
neutral  wires,  except  in  the  mains  from  the 
street,  have  twice  the  capacity  of  the  outer 
legs.  This  provision  was  made  so  that  If  at 
any  time  It  sbonld  be  desired  to  install  a  pri- 
vate lighting  plant  In  the  building  using  a  two- 
wire  system,  the  same  wires  may  be  used,  the 
neutral  then  to  constitute  one  lead  and  carry 
as  much  current  as  the  two  outside  wires,  which 
together  will  form  the  other  lead.  The  heat- 
ing and  power  circuits  are  on  ordinary  two- 
wire  systems.  The  power  circuits  for  each 
motor  are  taken  Individually  from  the  main 
switchboard  In  the  cellar.  The  mains  from  the 
street  to  this  switchboard  are  70  feet  long  and 
are  of  these  sizes:  1,000,000,  500,000,  and 
1.000.000  circular  mils. 

The  switchboard  is  of  marble  2  Inches  thick 
supported  by  an  angle  Iron  frame.    On  the  back 


board  in  the  basement  controls  the  cellar  and 
basement  branch  circuits  Including  30  for  light 
and  3  for  heat  taps.  The  first  floor  lighting,  ex- 
cept that  for  the  ceiling  lights  in  the  art  gal- 
lery, Is  controlled  from  two  boards  in  the  base- 
ment, one  having  59  light  taps  and  the  other 
22.  The  gallery  panel  board  is  on  the  first  floor 
and  has  29  light  tap  circuits  all  controlled 
by  two  three-pole  single-throw  200-ampere 
switches.  On  the  second  floor  there  is  a  panel 
controlling  that  floor  which  has  30  light  and  4 
heat  taps.  The  third  floor  has  a  board  with  29 
light  and  5  heat  taps;  and  the  fourth  floor,  one 
with  8  light  and  2  heat  taps. 

The  feeders  and  all  wiring  from  floor  to  floor 
are  run  In  a  wire-riser  shaft  located  at  about 
the  center  of  the  front  of  the  house.  All  wir- 
ing Is  concealed  and  where  carried  In  walls  or 
ceilings  Is  enclosed  In  insulated  iron  conduits. 
In  most  of  the  rooms,  especially  above  the  base- 
ment, there  are  two  switches  located  near  doors 
so  that  the  lights  may  be  lit  or  extinguished 


feature  to  which  attention  has  not  been  called 
thus  far  is  the  provision  of  many  outlets  in  the 
baseboards  of  rooms  to  afford  convenient  ex- 
tensions, to  suit,  for  example,  any  desired  loca- 
tion of  a  portable  or  desk  light.  In  the  art  gal- 
lery there  are  two  circuits  entirely  used  for 
these  baseboard  outlets,  which  will  enable  a 
particular  lighting  to  be  given  to  any  certain 
picture. 

The  other  figure  given  is  a  riser  diagram 
showing  merely  the  run  of  the  main  distribut- 
ing feeders  and  includes  the  power  and  heat 
lines  as  well  as  those  for  the  lighting.  A  little 
idea  of  the  extent  of  the  wiring  may  be  ob- 
tained when  it  is  considered  that  in  the  feeders 
alone  there  is  over  a  mile  and  a  quarter  of 
wire,  which  would  be  a  small  part  as  compared 
to  the  total  length  of  wire  if  all  of  the  branch 
circuits  were  included. 

There  are  no  steam  pumps  used  at  all  in  the 
building,  and,  with  the  exception  of  one  Rider 
hot-air  engine,  all  power  is  supplied  by  motors. 
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The  largest  unit  consists  of  a  25-horse-power 
motor-generator  used  in  connection  with  the 
electric  heating.  It  is  of  the  Western  Electric 
Company's  make  and  embodies  a  220-volt  motor 
direct-connected  to  a  20-volt  dynamo  which  de- 
livers a  correspondingly  increased  current.  The 
apparatus  supplied  at  this  reduced  pressure  is 
located  in  the  laundry  and  ironing  rooms,  those 
being  the  only  heaters  that  could  not  be  run 
satisfactorily  on  the  higher  voltage. 

The  elevating  machinery  includes  two  ele- 
vators, two  lifts  and  a  dumb-waiter.  The 
psssenger  elevator  is  operated  by  a  T'/j-horse- 
power  motor  and  has  the  automatic  push  button 
system  of  control.  This  is  of  the  usual  type, 
the  person  requiring  its  use  pressing  a  button 
which  causes  the  elevator  to  move  to  that  floor 
and  stop,  if  it  is  not  already  in  use  and  the 
doors  are  all  closed.  After  the  occupant  is 
within  the  car  and  both  doors  are  closed,  he 
presses  the  button  corresponding  to  the  floor 
to  which  he  would  go  and  the  motor  starts  up 
in  the  required  direction  stopping  when  the  in- 
dicated floor  is  reached.  The  freight  elevator 
is  operated  after  the  usual  manner  and  em- 
ploys a  10-horse-power  motor.  The  two  lifts  are 
of  short  run  and  are  driven  by  10-horse-power 
motors.  One  is  used  for  bringing  ashes  from 
the  boiler  room  to  the  rear  court  and  the  other 
to  raise  plants,  etc.,  to  the  conservatory.  A 
dumb-waiter  of  3  horse-power  is  used  for  rais- 
ing food  from  the  scullery  in  the  basement  to 
the  butler's  pantry  on  the  first  floor. 

Pour  8-horse-power  motors  are  in  use:  two 
in  the  attic  drive  exhaust  ventilating  fans;  one 
in  the  boiler  room  drives  a  third  ventilating 
fan;  the  fourth  Is  belted  to  an  air  compressor  for 
establishing  a  pressure  in  storage  drums  to  force 


iron  heater,  starch  and  clothes  boilers  and  a 
one-lid  stove,  which  are  on  the  20-volt  system 
previously  mentioned.  Where  movable  the  ap- 
paratus is  provided  with  a  marble  base  and  is 
connected  with  the  current  outlets  by  flexible 
leads.  The  outlets  are  taken  from  panel  boxes 
with  D  &  W  enclosed  fuses  in  both  leads  or 
else  fuses  are  provided  in  the  apparatus  itself. 
The  ten-iron  heater,  in  the  ironing  room  in 
the  basement,  is  mounted  on  a  flxed  iron  stand 
and  occupies  a  floor  space  of  56x14  inches.  The 
top  consists  of  an  iron  frame  in  which  a  row  of 
ten  contiguous  heating  plates  is  set,  each  5x7 
inches  in  area  and  Vi  inch  thick.  The  size  was 
determined  on  a  basis  of  using  from  four  to 
nine-pound  flat  irons.  It  has  been  found  that 
15  irons  of  the  sizes  most  commonly  used  can 
easily  be  heated  at  one  time  when  all  of  the 
ten  plates  are  working,  and  that  for  ordinary 
usage  a  great  plenty  may  be  kept  hot  by  the 
use  of  only  5  plates.  Each  plate  is  individually 
supplied  with  current  and  controlled  by  a  two- 
pole  snap  switch  placed  in  the  front  panel  of 


pacity  of  5  gallons.  The  inner  starch  pan  is 
of  heavy  hammered  copper  15  inches  in  dia- 
meter and  7  inches  deep.  The  water  bath  sur- 
rounding it  is  sufllclently  larger  to  afford  room 
for  water  in  the  bath  and  consists  of  a  plan- 
ished copper  jacket  with  an  upward  recess  for 
the  heater  in  the  bottom.  The  heater  is  in- 
sulated by  a  false  bottom,  and  by  its  placing 
offers  the  greatest  amount  of  heating  surface 
possible  to  the  water  within  the  bath.  Its  con- 
struction is  somewhat  similar  to  that  for  the 
iron  heater  but  it  is  divided  into  two  separate 
circuits,  by  the  use  of  which  either  full  or  half 
heat  may  be  obtained.  Full  heat  requires  160 
amperes  on  20  volts  and  is  used  while  the 
starch  is  coming  to  a  boil.  After  that  time  the 
half  heat  suffices  to  maintain  the  required  de- 
gree of  heat  in  the  starch.  The  boiler  occupies 
one  end  of  an  iron  stand  on  the  other  end  of 
which  is  placed  the  one-lid  stove.  This  stove 
differs  from  the  other  stoves  to  be  later  des- 
cribed, in  that  it  is  on  the  20-voU  circuit  and 
contains  an  irremovable  heater.     The  heating 
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filtered  water  to  the  various  parts  of  the  house. 
The  blower  for  the  pipe  organ  in  the  chapel 
or  music  room  on  the  first .  floor  is  located  in 
the  basement  and  is  driven  by  a  6-horse-power 
motor.  The  water  pumps  are  each  direct-driven 
by  a  3-horse-power  General  Electric  motor. 
Two,  of  the  Quimby  rotary  type,  are  for  the  hot 
and  cold  water  house  service  and  two  centri- 
fugal pumps  are  for  emptying  a  sewage  tank. 
The  last  and  smallest  motor  is  a  J^-horserpower 
motor  located  in  the  butler's  pantry  and  used 
for  running  a  buffer  for  polishing  silver. 

The  electric  beating  apparatus  was  all  made 
in  special  patterns  to  accord  with  the  specifica- 
tions furnished  by  the  engineers  and  includes 
the  following:  Three  flat  iron  heaters,  one  for 
10  irons  and  two  for  2  irons;  three  stoves,  one 
with  2  lids  and  two  with  1  lid;  a  starch  boiler; 
a  clothes  boiler;  a  plate  warmer  for  warming 
dishes;  and  a  heated  plate  for  keeping  food 
hot  until  ready  for  serving.  All  of  the  appar- 
atus is  supplied  on  a  two-wire  220-volt  direct- 
current  service,  with  the  exception  of  the  ten- 
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the  heater.  With  the  20-volt  service  used  the 
required  heat  for  a  single  plate  is  obtained  by  a 
current  of  40  amperes,  making  the  total  maxi- 
mum capacity  400  amperes  and  the  consump- 
tion 8,000  watts.  The  plates  heat  up  with  re- 
markable rapidity  and  will  heat  a  cold  iron  to 
its  proper  temperature  in  from  10  to  15  min- 
utes according  to  its  size.  Starting  with  the 
plate  cold  the  hand  cannot  be  held  on  it  for  a 
full  minute  after  the  current  is  turned  on.  The 
regulation  of  the  heat  of  an  iron  is  commonly 
done  on  an  ordinary  range  by  pushing  the  iron 
to  the  back  part  of  the  stove  when  it  is  becom- 
ing too  hot.  Such  regulation  may  be  accom- 
plished with  this  electric  heater  by  turning  cur- 
rent on  but  a  few  of  the  central  plates  and  us- 
ing the  adjoining  dead  plates,  which  by  conduc- 
tion will  have  a  decreasing  intensity  of  heat  as 
the  distance  from  the  live  plates  is  increased. 
The  laundry  adjoins  the  ironing  room  in  the 
basement  and  contains  the  starch  boiler, 
clothes  boiler  and  a  one-lid  stove.  The  starch 
boiler  is  of  the  water-bath  type  and  has  a  ca- 


raaterial  is  divided  into  two  circuits  to  give  two 
degrees  of  heat.  It  supplies  a  means  of  heating 
water  in  small  quantities  or  any  other  heating 
likely  to  be  required  by  the  laundresses. 

The  clothes  boiler  occupies  an  adjacent  mar- 
ble-top iron  stand  and  consists  of  a  large  rec- 
tangular copper  kettle  with  rounded  corners 
and  a  cover.  It  is  23x33  inches  overall  and  24 
inches  deep  and  rests  on  a  heating  plate  20x30 
inches.'  Attached  to  the  lower  side  of  the  plate 
is  the  heater,  in  this  case  fitted  for  full  and 
two-thirds  heat,  using,  on  20  volts,  a  maximum 
current  of  580  amperes  with  a  maximum  ener- 
gy density  per  square  inch  of  superficial  area 
not  to  exceed  23  watts.  Water  is  drawn  cold 
into  the  boiler  from  a  faucet  close  by  and 
brought  to  a  boil  on  the  plate.  For  emptying 
the  kettle  a  tap  is  provided  near  the  bottom. 
The  clothes  boiler  has  a  separate  panel  box 
with  leads  therefrom  run  in  flexible  coiled  wire 
armoring  finished  in  bright  nickel.  The  starch 
boiler  and  one-lid  stove  are  supplied  from  an- 
other panel  box  with  similarly  protected  leads. 
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In  the  brush  room  in  the  basement  there  is  a 
two-Iron  heater  of  the  same  general  construc- 
tion as  the  one  for  ten  irons,  but  mounted  on  a 
marble  base  instead  of  an  iron  stand.  It  is 
operated  on  230  volts  instead  of  20  and  uses 
about  9  amperes  when  both  plates  are  running. 
It  will  be  used  for  pressing  garments  or  other 
outside  wearing  apparel. 

So  much  for  the  heating  apparatus  in  the 
basement.      The  first   floor  contains  but  two 
pieces  of  like  apparatus,  both  located  in  the 
botler's  pantry.    The  first  is  a  plate  warmer  and 
is  the  largest  feature  of  this  installation.     It 
stands  directly  on  the  floor,  is  approximately 
48  inches  high,  40%  inches  wide  and  25  inches 
deep,  and  has  an  external  casing  of  heavy  Rus- 
sia Iron  with  two  doors,  latching  at  top  and  bot- 
tom and  lined  with  the  same  material.     The 
trimmings,  such  as  hinges,  latches,  etc.,  are  of 
nickeled  and  polished  iron.     The  inner  casing 
is  of  Russia  iron  of  the  same  weight  as  the 
oater  casing  and  is  separated  from  it  by  an  air 
space  of  1*4   inches.       The  warmer  contains 
three  shelves,  each  the  full  size  of  the  interior, 
framed  with  angle  iron  and  covered  with  per- 
forated iron.     Heat  is  supplied  by  two  circuits 
of  coiled  wire  so  wound  on  porcelain  insulators 
that  either  circuit  while  running  alone  will  give 
a  uniform  heat  to  the  entire  shelf.     The  in- 
sulators are  mounted  closely  together  on  rigid 
cross  bars  and  distributed  over  the  entire  sur- 
face, affording  a  strong  support  for  the   per- 
forated  sheet   above   them.     Two   degrees  of 
heat,  full  and  one-half,  are  supplied   to  each 
shelf,   so  that  the  complete   interior   may  be 
subjected  to  six  degrees  of  heat.     Current  Is 
supplied   on  220  volts  with  a  maximum  of  15 
amperes,  or  5  amperes  to  a  shelf;   half  heat 
requiring  but  half  those  amounts.     A  double- 
pole  flush  switch  controls  each  circuit  of  each 
shelf. 

Located  in  a  passage  off  from  the  butler's 
pantry,  there  is  an  electrically  heated  steam 
plate  for  warming  food.  It  is  in  the  form  of  a 
modified  bain  marie.  The  plate  is  20x30  inches 
of  heavy  tinned  copper  and  sets  in  a  copper 
water  bath  so  as  to  allow  a  space  of  3  inches 
above  water  level  with  the  water  not  over  2 
Inches  deep.  The  heater  is  attached  to  the  bot- 
tom of  the  water  bath  and  insulated  from  It, 
being  recessed  Into  the  bottom  to  give  the 
greatest  amount  of  surface  to  water  contact. 
The  heater  is  made  in  three  sections  with  a 
flush  switch  for  each,  to  allow  of  three  different 
heats,  using  6  amperes  on  220  volts.  A  glass 
water  level  gauge,  a  cock  for  dralninc  and  a 
funnel  for  filling  are  fitted  to  the  waver  bath, 
and  a  deep  cover  of  heavy  planished  copper  is 
provided  to  set  over  the  whole  to  retain  the 
warmth. 

On  the  second  fioor  In  the  nursery  pantry,  a 
two-lid  stove  will  be  used  for  water  heating 
and  limited  cooking.  The  overall  dimensions 
are  16x24  Inches,  and  the  two  lids  are  each  8 
inches  in  diameter.  The  stove  Is  mounted  on 
an  ornamental  Iron  stand,  bartfed  a  blue  black 
color,  with  the  usual  marble  base.  Each  lid  has 
two  flush  switches  mounted  in  the  front  panel 
glTlng  independent  control  of  each  of  two  de- 
grees of  heat.  The  220-volt  pressure  is  used 
with  a  maximum  current  of  10  Ms  amperes  on 
both  lids  or  2%  amperes  on  each  heat.  In  this 
stove  the  lid  and  heater  Is  a  removable  unit. 
The  lower  side  contains  lugs  which  engage  In 
phosphor  bronze  contact  clips  and  form  the  con- 
nections between  the  switch  control  and  the 
heating  medium. 

The  third  fioor  heating  apparatus  Introduces 
no  features  other  than  those  already  described. 
A  two-Iron  heater  precisely  similar  to  the  one 
in  the  brush  room  in  the  basement  is  found  here 
In  the  sewing  room,  lu  purpose  l>eing,  as  be- 
fore, to  beat  Irons  for  pressing  clothes.    In  one 


of  the  bath  rooms  there  is  a  stove  with  one  lid, 
but  otherwise  identical  to  the  two-lid  stove  last 
mentioned.  It  is  16x16  inches  overall,  with  iron 
stand,  marble  base,  and  switches  for  full  and 
half-heat,  each  heat  consuming  3  amperes  at 
220  volts.  These  two  heaters  and  all  of  the 
smaller  heaters  except  the  laundry  stove,  are 
movable  and  may  be  disposed  of  in  any  con- 
venient manner  when  not  in  use.  Their  con- 
nections to  the  outlets  of  the  current  source  in 
the  room  baseboards  are  made  by  plugs  on 
their  leads. 

In  addition  to  the  foregoing  uses  of  dynamo 
current  the  residence  is  elaborately  equipped 
with  battery  systems  supplying  call  bells,  tele- 
phones, etc.  One  battery  of  12  cells,  arranged 
6  in  series  and  2  in  multiple,  operates  bells  and 
annunciators  for  all  parts  of  the  house.  There 
are  seven  annunciators,  the  two  largest  being 
the  one  in  the  basement  with  52  drops  and  the 
one  in  the  butler's  pantry  with  24.  The  house 
has  Its  own  private  telephone  system  with  21 
instruments  and  20  cells  of  battery  for  their 
operation,  besides  four  telephones  connected 
with  the  public  service.  In  short  the  building 
embraces  all  of  the  now  common  conveniences 
that  may  be  afforded  by  the  use  of  electricity. 

The  building  was  erected  from  the  plans  of 
Messrs.  Babb,  Cook  &  Willard,  of  New  York, 
and  its  electrical  features  were  designed  by  the 
electrical  engineers,  Messrs.  Clark  &  MacMul- 
len,  also  of  New  York.  The  contractors  were: 
For  the  electric  heating,  the  Hadaway  Electric 


The   Rowe  System  of  Burning   Pulverized  CoaL 


^-  Conveyor  Pi  pi 


In  view  of  the  increased  attention  that  has 
been  given  during  the  past  couple  of  years  to 
the  burning  of  pulverized  coal  under  steam 
boilers,  a  device  for  this  purpose,  known  as  the 
Rowe  feeder  system,  that  has  been  perfected  and 
put  into  practical  operation  by  the  C.  O.  Bart- 
let  &  Snow  Co.,  of  Cleveland,  Ohio,  will  doubt- 
less be  of  interest.  Among  the  advantages  of 
burning  pulverized  fuel  might  be  mentioned 
practically  perfect  combustion  and  the  conse- 
quent absence  of  smoke,  a  considerable  saving 
of  fuel  on  account  of  the  readiness  with  which 
the  air  supply  can  be  adjusted  and  the  reduction 
of  the  ashes  and  refuse  to  a  minimum.  The 
designers  of  the  apparatus  maintain  that  in  or- 
der to  obtain  perfect  combustion  three  condi- 
tions are  absolutely  necessary;  that  the  coal 
must  be  of  uniform  size,  that  it  must  contain 
the  minimum  amount  of  moisture  and  that  the 
powdered  coal  must  be  burned  while  suspended 
In  the  air. 

The  system  as  applied  to  the  boilers  in  the 
company's  works  is  shown  in  the  accompanying 
illustration.  It  is  being  used  with  the  cheapest 
kind  of  bituminous  slack.  This  is  dried  so  that 
it  will  not  contain  over  2  per  cent,  moisture  and 
then  ground  so  as  to  pass  an  80-mesh  sieve, 
making  it  practically  dust.  The  dust  is  stored 
in  an  iron  storage  hopper  or  tank  near  the 
boiler.  A  blower  of  sufHcient  size  to  furnish 
the  necessary  air  for  burning  the  coal  draws 
heated  air  from  the  uptake  or  smoke  breeching 
of  the-  boiler  and  passes  it  through  an  air  pipe 
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The  Rowe  System  of  Burning  Pulverized  Coal. 


Heating  and  Engineering  Company;  for  the 
electric  lighting  and  the  switchboard,  Mr. 
Charles  L.  Eidlitz. 


Standard  Bench  Monuments  in  Chicago  are 
built  of  granite  concrete  with  the  top  of  a 
hardened  copper  rod  showing  at  the  surface 
underan  iron  cover.  The  concrete  extends  6'/^ 
feet  below  the  surface  of  the  ground,  is  3% 
feet  square  at  the  bottom,  and  16  inches  at 
the  top,  where  it  is  6  inches  below  the  surface. 
An  iron  cover  with  movable  lid  protects  the 
bench  point.  These  monuments  average  about 
a  mile  apart  each  way,  and  according  to'  the 
1901  report  of  Mr.  W.  H.  Hedges,  bench  and 
street  grade  engineer,  about  half  the  city  has 
been  provided  with  them.  In  running  the  lines 
of  exact  levels  to  determine  the  elevations  of 
these  concrete  monuments,  there  were  estab- 
lished at  the  same  time  935  bench  marks  of 
the  ordinary  kind  along  these  lines  of  levels, 
choosing  the  best  points  available  for  that  pur- 
pose, viz.,  stone  or  iron  door-steps,  water-tables 
of  buildings,  corners  of  stone  or  cement  curbs. 
roots  of  trees,  tops  of  hydrants,  etc.  These 
ordinary  benches  are  not  reported  to  the  city 
council  for  confirmation,  and  are  in  no  way 
oflicial  in  their  character,  but  are  simply  re- 
corded In  the  city  bench  books  for  the  conveni- 
ence of  the  engineers  employed  by  the  city 
and  of  any  city  surveyors  who  may  wish  to 
copy  and  make  use  of  them. 


A  to  the  furnace.  Coal  is  conveyed  by  a  special 
conveyor  from  the  bottom  of  the  storage  bin 
to  a  spout  B.  The  speed  of  this  conveyor  con- 
trols the  amount  of  coal  used,  which  can  be 
changed  at  a  moment's  notice  by  turning  a  hand 
wheel.  Prom  the  conveyor  the  coal  is  fed  di- 
rectly to  the  air  spout  A.  There  is  a  nozzle  C  on 
the  inside  of  the  air  spout  which  converges  the 
current  of  air  just  as  it  strikes  the  coal  falling 
from  the  conveyor.  This  insures  a  thorough 
mixture  of  the  two  and  at  the  same  time  pre- 
vents clogging.  The  coal  is  blown  by  the  cur- 
rent to  the  furnace  spout,  but  just  before  enter- 
ing this  the  mixture  passes  through  another 
nozzle  E  which  again  mixes  the  air  with  the 
dust.  The  feed  spout  is  made  of  cast-iron  and 
has  a  semi-circular  opening  or  mouth  so  as  to 
spray  the  coal  dust  upward  against  an  arch 
wall,  where  It  is  ignited  and  burned.  This 
spout  is  covered  with  fire  brick  for  protection 
and  the  current  of  air  continually  passing 
through  it  also  protects  it  from  burning  out. 
In  fact,  there  is  nothing  about  the  system 
which  is  not  durable,  an  important  feature  in 
any  system.  There  are  slides  or  valves  in  the 
air  pipe  so  as  to  admit  just  enough  air  to  ob- 
tain perfect  combustion.  Attention  is  called  to 
the  fact  that  the  application  of  this  device  to  a 
steam  boiler  requires  practically  no  change  in 
the  grates  and  in  case  of  an  accident  coal  can 
be  fed  through  the  furnace  doors.  With  the  ap- 
paratus it  Is  not  necessary  to  open  the  furnace 
doors,  thus  admission  of  cold  air  is  prevented. 
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The  Water  Supply  of  King's  Lynn,  England. 


The  borough  of  King's  Lynn  has  a  popula- 
tion of  about  20,000.  Its  old  water  supply, 
drawn  from  a  small  tributary  of  the  Ouse  River, 
was  badly  polluted  and  an  outbreak  of  typhoid 
fever  due  to  this  cause  led  to  the  installation 
of  a  new  supply  in  1899,  under  tlie  direction 
of  Mr.  E.  J.  Silcock,  M.  Inst.  C.  E.  The  new 
works,  which  cost  about  |150,000,  consist  of  two 
wells  about  6  feet  in  diameter  and  100  feet 
deep  with  three  horizontal  headings  at  the  bot- 
tom, a  covered  reservoir  and  nearly  TVi  miles 
of  15-inch  cast-iron  mains.  The  whole  scheme 
was  described  at  length  some  time  ago  in  an 
article  by  Mr.  F.  C.  Grimley  in  "The  Surveyor," 
from  whicli  the  following  account  has  been  con- 
densed: 

The  wells  are  sunk  in  the  hard  chalk  about 
eight  miles  from  Lynn,  and  are  14  feet  apart 
center  to  center,  6  feet  2  inches  in  diameter 
and  100  feet  deep,  with  a  lining  of  concrete  vary- 
ing in  thickness  from  14  inches  at  the  top  to  6 
inches  at  the  bottom.  The  concrete  was  com- 
posed of  1  part  cement  to  4  parts  of  gravel 
and  sand.  Circular  moulds  6  feet  2  inches  in 
diameter  and  3  feet  deep  were  used  for  placing 
the  concrete  in  position  as  the  excavation  pro- 
ceeded. From  the  bottom  of  the  western  well 
two  headings,  6  feet  high  and  4  feet  wide 
were  driven,  one  to  the  south  153  feet  long  and 
the  other  to  the  north  213  feet  long.  Another 
heading  which  was  commenced  in  an  easterly 
direction  from  the  eastern  well  had  only  pro- 
ceeded 50  feet  when  it  was  found  that  the  quan- 
tity of  water  required  (1,000,000  imperial  gal- 
lons a  day)  could  be  procured.  The  east  head- 
ing was,  however,  extended  to  a  total  length 
of  293  feet  and  a  bore-hole  8  inches  in  diameter 
and  63  feet  deep  was  put  down  in  the  east  well, 
passing  into  the  sand  below  the  chalk  forma- 
tion. 

The  output  of  the  wells  was  tested  by  con- 
tinuous pumping  for  a  fortnight,  the  water  pass- 
ing into  a  concrete  tank  where  gaugings  were 
taken  at  frequent  intervals.  The  quantity  of 
water  finally  obtained  was  1,250,000  imperial 
gallons  per  day  at  the  most  unfavorable  time 
of  the  year  and  after  a  prolonged  drought.  The 
supply  since  the  works  were  put  in  operation 
has  been  greatly  in  excess  of  the  demand,  which 
in  March,  1901,  was  about  650,000  gallons  a  day. 
The  bottom  of  the  wells  is  32  feet  above 
ordnance  datum,  and  the  water  stands  at  a 
height  of  70  to  80  feet  above  ordnance  datum 
when  pumping  is  not  going  on.  The  engine 
is  erected  over  the  wells.  Rails  are  set  in  the 
side  walls  at  a  height  of  10  feet,  on  which  runs 
a  traveling  crane  for  the  hoisting  of  machinery 
when  necessary.  The  engine  for  each 
well  is  placed  at  one  side  of  it,  a  good 
foundation  being  afforded  by  the  chalk, 
which  is  very  near  the  surface.  Between 
the  two  engines  a  flight  of  stone  steps 
descends  to  a  subway  lined  with  white  glazed 
tiles,  the  bottom  of  which  is  16  feet  below  the 
floor  of  the  engine  house.  This  subway  com- 
municates with  both  wells,  and  inside  of  each 
of  them  at  this  level  is  fixed  a  permanent  stag- 
ing. This  is  the  lowest  point  to  which  the  engin- 
eer in  charge  needs  to  go  in  the  ordinary  course 
of  working,  everything  below  this  depth  being 
arranged  to  work  automatically.  The  subway 
is  arched  over  so  as  to  provide  a  shelf  upon 
which  the  delivery  pipes  unite  with  the  rising 
main. 

The  pumping  plant  is  in  duplicate,  consist- 
ing of  two  sets  of  boilers,  engines  and  pumps, 
each  capable  of  delivering  1,000.000  imperial 
gallons  per  day  through  18,730  feet  of  15-inch 
pipe,  against  a  head,  including  friction  of  123 
feet.  The  different  portions  of  the  plant  are 
Interchangeable,  being  so  arranged  that  either 


of  the  boilers  will  supply  steam  to  either 
or  both  engines,  and  each  engine  will  drive 
the  pumps  in  either  well.  The  possibility  of 
a  breakdown  is  further  provided  against  by 
each  set  of  pumps,  consisting  of  three,  being 
worked  by  equidistant  cranks  on  the  same  axle. 
One  or  more  of  them,  therefore,  can  be  with- 
drawn for  repairs  while  the  others  remain  at 
work,  so  that  before  a  complete  stoppage  can 
occur  it  will  be  necessary  for  six  pumps,  two 
engines,  or  two  boilers  to  fail  simultaneously. 

When  pumping  ceases  the  water  in  the  wells 
rises  rapidly  to  a  height  of  about  50  feet,  so  that 
the  working  portions  of  the  pumps,  which  are 
within  20  feet  of  the  bottom  of  the  wells,  are 
submerged.  All  portions  of  the  pumps  are  at- 
tached to  a  massive  iron  staging  fixed  in  the 
well  just  above  the  high-water  mark,  so  that 
it  is  not  necessary  to  pump  out  the  water  either 
for  fixing  the  machinery  or  in  case  of  repairs 
being  afterwards  required.  In  addition,  this 
staging  forms  a  water-tight  floor,  and  so  ef- 
fectually prevents  the  possibility  of  any  oil  or 
dirt  from  the  machinery  getting  into  the  water 
in  the  well.  The  pumps  are  of  the  three-throw 
type.  The  working  barrels  and  parts  are  of 
gun-metal,  and  all  the  large  pipes  which  are  13 
inches  in  diameter,  are  of  steel  plate,  electrical- 
ly welded  and  afterwards  galvanized,  thus  se- 
curing lightness,  strength  and  freedom  from 
rust.  At  a  point  above  the  pump  stage  the 
three  tubes  unite  into  a  single  main,  and  the 
pipe  from  each  well  joins  the  rising  main  upon 
the  shelf  before  described.  The  engines  are  of 
the  horizontal,  compound,  triple-expansion  type. 
They  are  designed  for  a  working  boiler  pres- 
sure of  140  pounds  per  square  inch,  and  have 
lately  been  arranged  so  as  to  run  coupled  to- 
gether and  work  both  sets  of  pumps.  While 
running  coupled  together,  the  speed  of  the  en- 
gines is  from  75  to  80  strokes  per  minute,  but 
when  running  separately  the  normal  speed  is 
from  112  to  120  strokes  per  minute. 

As  a  result  of  a  series  of  tests  it  was  found 
that  the  engines  could  pump  the  total  quantity 
required,  but  the  slip  of  the  pumps  was  some- 
what excessive,  being  7  per  cent.  The  west 
engine  gave  an  efficiency  of  21.3  pounds  of 
steam  per  hour  per  pump  horse-power,  and  the 
east  engine  21.5  pounds.  The  west  boiler  gave 
an  evaporation  of  10.25  pounds  of  steam  per 
pound  of  coal  and  the  east  boiler  9.55  pounds. 
The  length  of  stroke  of  the  engines  is  14 
inches  and  the  diameter  of  cylinders  6 14,  9% 
and  12%  inches.  The  pump  cylinders  are  12  Mj 
inches  in  diameter  and  have  a  stroke  of  2  feet 
6  inches,  being  geared  to  make  one  stroke  to 
six  of  the  engine. 

The  water  is  pumped  through  about  3Vi'  miles 
of  15-inch  cast-iron  pipes  to  the  service  reser- 
voir, which  is  140x100  feet  in  size.  The  main 
follows  the  contours  of  the  roads  at  a  depth  of 
about  4  feet  from  the  surface.  The  top  water- 
level  of  the  reservoir  is  139  feet  above  ordnance 
datum.  The  subsoil  consists  of  boulder  clay  to 
a  considerable  depth.  Excavations  were  first 
made  to  a  depth  of  6  feet,  and  on  the  bottom 
was  laid  a  floor  of  concrete  18  inches  thick,  in- 
creasing to  3  feet  6  inches  at  the  bases  of  the 
columns  which  support  the  roof.  The  floor  is 
composed  of  a  series  of  Inverted  arches  spring- 
ing from  the  bases  of  the  columns,  and  it  has, 
in  common  with  the  walls,  a  4%  inch  lining  of 
bricks  set  in  Portland  cement.  The  walls  are 
built  of  concrete,  composed  of  cement  1  part, 
sand  2  parts  and  shingle  4  parts.  They  vary 
in  thickness  from  5  feet  to  18  Inches,  the  total 
height  being  14  feet.  Rows  of  18-inch  brick 
columns  10  feet  apart  center  to  center  support 
the  roof,  which  Is  composed  of  4%-inch  brick 
arches  carried  by  cast-iron  girders  12  feet  long. 
These  girders  run  the  short  way  of  the  reser- 
voir,  and   are   tied   in   with   1%-inch    tie   rods. 


The  spandrels  of  the  arches  are  filled  with  con- 
crete, and  the  whole  is  covered  with  %  inch  of 
asphalt. 

For  the  purpose  of  cleansing,  the  reservoir 
is  divided  into  two  equal  parts  by  a  brick  wall 
6  feet  high.  When  the  water  is  level  with  the 
top  of  this  wall,  there  are  250,000  Imperial  gal- 
lons In  each  half,  which  is  a  quarter  of  the 
total  capacity.  At  the  north  end  of  the  division 
wall  is  fixed  an  electrical  indicator,  communi- 
cating by  wire  with  the  pumping  station,  so  that 
the  engineer  on  duty  is  informed  of  the  rise 
or  fall  of  the  water  in  the  reservoir.  This  ap- 
pliance also  records  the  variations  In  the  height 
of  the  water  upon  a  chart,  thus  giving  a  per- 
manent record. 

The  length  of  the  delivery  main  to  the  E^t 
Gates  of  Lynn  is  nearly  4  miles,  from  which 
point  the  water  is  distributed  through  the  same 
mains  which  were  in  use  before.  The  cost  of 
the  most  important  items  in  this  work  was  as 
follows:  Two  engines  with  boilers,  }15,900; 
wells  and  headings,  $8,400;  buildings,  fl7,900; 
pipe  line,  $66,200;  reservoir,  $25,400. 


Personal  and  Obituaiy  Notes. 


Mr.  Alphonzo  Tarr  has  been  appointed  water 
commissioner  of  Gloucester,  Mass. 

Civil  Engineer  L.  M.  Cox,  U.  S.  N.,  has  been 
ordered  to  leave  Guam  for  the  United  States. 

,Mr.  Michael  B.  Corriden  has  tendered  his  re- 
signation as  superintendent  of  the  Logansport, 
Ind.,  water- works. 

Mr.  Francis  D.  H.  Lawlor,  M.  Am.  Soc.  C.  E., 
has  been  appointed  superintendent  of  the  Bur- 
lington, la.,  water- works. 

Mr.  F.  M.  Webb  is  said  to  have  resigned  as 
mechanical  engineer  of  the  London  &  North- 
western Railway,  England. 

Mr.  Edward  DeV.  Tompkins  has  been  ap- 
pointed assistant  engineer  in  the  Department 
of  Bridges,  New  York  City. 

Messrs.  Thomas  Murray,  John  E.  Moore  and 
Henry  Nagel  were  reelected  city  engineer,  city 
electrician  and  street  commissioner,  respective- 
ly, at  Davenport,  la. 

Messrs.  Cope  &  Stewardson,  of  Philadelphia, 
on  the  basis  of  a  competition,  have  been  ap- 
pointed architects  for  the  municipal  building 
for  the  District  of  Columbia. 

Mr.  Robert  L.  Warner,  Boston  sales  manager 
of  the  Westinghouse  Electric  &  Mfg.  Co.,  pre- 
sented a  paper  on  electrically  driven  shops  at 
a  recent  meeting  of  the  New  England  Railroad 
Club,  at  Boston. 

Mr.  C.  E.  Fowler,  president  and  chief  en- 
gineer of  the  Puget  Sound  Bridge  &  Dredging 
Co.,  read  a  paper  before  the  Pacific  Northwest 
Society  of  Engineers  at  Seattle,  December  6,  on 
the.  corrosion  of  iron  and  steel. 

Mr.  T.  L.  Lyman,  manager  of  the  Asbestos 
Department  of  the  H.  W.  Johns-Man vi He  Co., 
New  York,  sailed  December  20  for  Havana. 
Cuba,  where  he  will  remain  about  two  weeks 
for  the  benefit  of  his  health. 

Mr.  J.  .W.  Peterson  has  been  elected  presi- 
dent and  general  manager  of  the  Electrical 
Equipment  Co.,  contracting  engineers,  Monad- 
nock  Block,  Chicago,  succeeding  Mr.  J.  Holt 
Gates,  who  has  retired  from  the  company. 

Mr.  H.  F.  J.  Porter,  of  the  Bethlehem  Steel 
Co.,  delivered  the  founder's  day  address  at  the 
Clarkson  School  of  Technology,  at  Potsdam. 
N.  Y.,  December  1.  His  subject  was:  "Technical 
Education  and  the  Higher  Industrial  Life." 


Miles  Leonard,  a  well-lnioini  contractor  of 
New  York  State,  died  December  11  at  his  home 
In  Bingfaamton,  aged  52  years.  He  erected  many 
of  the  prominent  buildings  in  that  city  and 
was  contractor  for  the  Manhattan  State  Hospi- 
tal at  Central  Islip. 

Mr.  Burton  J.  Ashley,  whose  retirement  as 
chief  engineer  in  the  founding  of  Zlon  City,  11!-, 
and  resumption  of  private  practice  In  Chicago 
I  announced  November  29  has  established  his 
,  jn  Tho  Temple.  Chicago.  He  reports  8,000 
peraons  in  Zioi  City  at  the  end  of  16  months. 

Among  the  recent  railroad  appolntmenU  are 
the  following:  Mr.  C.  P.  Chamberlain  has  been 
appointed  division  engineer  of  the  Chicago 
Gr«at  Western  Railway  at  Des  Moines,  la.  Mr. 
U  G.  Haas  has  l)een  appointed  assistant  general 
mmmter  of  the  Baltimore  lb  Ohio  Railroad  suc- 
e««Mmg  Mr.  Arthur  Hale,  who  has  become  gen- 
eral superintendent  of  transportation,  and  his 
position  as  general  superintendent  at  Pittsburg 
is  to  be  filled  by  Mr.  I.  G.  Rawn.  general  sup- 
erintendent, at  Cincinnati,  of  the  Baltimore  & 
Ohio  Southwestern  Railroad.  Mr.  R.  C.  St.  John 
has  been  appointed  assistant  chief  engineer  of 
the  Michigan  Central  Railroad  with  headquar- 
ters at  Detroit. 

At  lu  meeting  last  week  in  New  Orleans,  the 
following  c-ommittees  of  the  American  Public 
Health  Association  were  announced:  Purifica- 
tion of  Public  Water  Supplies:  George  W.  Ful- 
ler, New  York  City;  Robert  S.  Weston,  Boston, 
Mass.:  H.  W.  Clark,  Boston.  Disposal  of  Indus- 
trial Wastes:  Dr.  G.  T.  Swarts,  Providence,  R. 
1.;  Allen  Hazen,  New  York  City;  Prof.  L.  P. 
KlnnicDtt,  Worcester,  Mass.  Purification  and 
Disposal  of  Sewage:  George  H.  Benzenburg,  Mil- 
waukee. Wis.;  J.  W.  Alvord,  Chicago,  III.;  J.  P. 
Force.  Columbus.  O.  Disposal  of  Garbage:  Ru- 
dolph Herlng.  New  York  City;  Elzear  Pelletler, 
.Montreal;  W.  C.  Woodward,  Washington,  D.  C. 
The  bacteriological  section  elected  the  following 
ofBcers  at  Its  meeting  last  week  in  New  Or- 
leans: Chairman.  Dr.  H.  L.  Russell,  Madison, 
Wis.;  vlce^halrman.  Dr.  Veranus  A.  Moore, 
Ithaca.  N.  Y.;  secretory,  G.  C.  Whipple,  Brook- 
lyn. N.  Y.;  recorder.  Dr.  H.  D.  Pease,  Albany, 
N.  Y. 

The  American  Institute  of  Architects,  at  Its 
meeUng  in  Washington  last  week,  approved  the 
following  additions  to  membership  and  elected 
the  following  officers:  Honorary  members:  An- 
drew Carnegie,  Pittsburg,  Pa.;  Samuel  A.  D. 
Abbott,  Boston,  and  Emll  Neuchamer,  Paris, 
Prance.  Corresponding  members:  George  R. 
Shaw,  Boston;  John  James  Burnett,  Glasgow. 
Scotland:  Banister  F.  Fletcher,  London.  Bng.; 
Mervin  Mc-Cartney,  l^ondon,  Eng.;  Leonard 
Stokes.  London.  Eng.;  William  R.  French,  Chi- 
cago; A.  H.  Bloomfield.  London,  Eng.  Fellows: 
W.  R.  Mead.  New  York;  G.  L.  Helns.  New  York; 
R.  A.  Cram,  Boston;  Elmer  Grey,.  Milwaukee, 
Wis.,  and  J.  L.  McGrann,  St.  I.«uls.  Officers: 
President.  Charles  F.  McKIm;  first  vice-presi- 
dent, Frank  Miles  Day;  second  vice-president, 
Alfred    Stone,    and    secretary-treasurer,    Glenn 

Brown.  Board  of  directors:  Robert  8.  Peabody, 
Wiiliam  B.  Munditf,  Isaac  C.  DItmars.  Auditing 
committee:  8.  A.  Treat  Wm.  G.  Preston. 
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WATER. 

7,oir<ll.  «<«.».— U.  J.  Thomas.  Supt.  of  Water  Wks 
writes  that  the  State  Legislature  has  passed  a  bill 
enabllni:  this  city  to  lay  pipes  and  supply  city  water 
to  the  Inhabitants  of  Chelmsford  and  Draeut.  Ihe 
matter  Is  now  ponding  action  of  the  Lowell  city  gov- 
ernment. 


Wfwmouth,    Ma»t. — See 
Electricity." 


"I'ower    Plants,    Gas    and 


The  Removal  of  Garbage  In  Chicago  was 
done  during  1901  at  a  cost  of  $490,302.  the 
amount  removed  being  1.333,920  cubic  yards, 
giving  as  the  cost  per  cubic  yard  about  36% 
cents.  A  portion  of  the  amount  removed  had 
to  be  hauled  from  8  to  10  miles,  and  the  Com- 
missioner of  Public  Works.  Mr.  F.  W.  Blockl. 
recommends  the  erection  of  garbage  reduction! 
plants  along  the  banks  of  the  Chicago  River, 
so  that  garbage  may  be  carried  to  them  in 
scows. 


A'ew  London,  Conn.— The  Water  Comrs.  have  voted 
to  secure  a  tract  of  land  on  Mohegan  Ave.  on  which 
to  build  a  distributing  reservoir,  having  a  capacity 
of  350,000  gal. 

areat  Barriiiglon,  Mass. — City  Engr.  Curtlss  is  said 
to  have  completed  profiles  of  a  40-ft.  dam  at  Goodale 
I)  rook. 

Amhertt.  Stats. — The  Amherst  Water  Co.  has  peti- 
tioned Legislature  for  permission  to  acquire  certain 
water  rights  and  lands  In  the  town  of  Shutesburg; 
the  Co.  also  desires  to  Increase  Its  capital  stock  and 
to  Issue  additional  bonds. 

Allrntoirn,  Pa. — City  Engr.  ,1.  Howard  Martz  writes 
that  the  proposed  gravity  water  works  system  will 
probably  cost  ?200,000. 

Troy,  X.  Y. — The  contract  for  furnishing  all  mate- 
rial (steel  pipe  will  be  used)  and  constructing  the 
conduit  line  of  Tomhannock  extension  of  Troy  water 
works  system  Is  stated  to  have  been  awarded  by 
the  Board  of  Contract  &  Supply  to  the  T.  A.  Gilles- 
pie Co..  of  New  York,  at  $259,300.  For  detail  bids 
see  The  Engineering  llccord  of  Dec.   13. 

SIcKcca  nocks,  Pa. — Local  press  reports  state  that 
Ch.  Engr.  J.  A.  Atwood.  of  the  Pittsburg  &  Lake 
Erie  U.  R..  has  awarded  contracts  for  additional 
Improvements  at  McKees  Rocks  as  follows:  To  Dravo 
Const.  Co.,  sinking  well  and  building  a  pump  house 
for  $20,000;  to  N.  P.  Trimble  &  Sous,  contract  for 
superstructure  of  new  erecting  and  machine  shop. 
3»i0.\170  ft.,  for  about  $130,000.  It  is  stated  that  a 
contract  will  soon  be  let  for  pumps  and  machinery, 
to  cost  $5,000,  for  the  water  works  plant. 

(Iloucettcr  Vity,  H.  J. — The  City  Couucil  has  passed 
on  Its  second  reading  an  ordinance  for  the  Issue  of 
water  works  Improvement  bonds.  It  is  proposed  to 
reconstruct  the  reservoir,  and  Install  an  air  com- 
pressor plant  at  a  probable  cost  of  about  $15,000. 

Brooklyn.  N.  Y. — HIds  will  be  received  until  Dec.  30 
for  furulshing,  delivering  and  laying  water  mains  in 
portions  of  several  streets  In  the  Boro.  of  Brooklyn. 
Robt.  Grler  Monroe,  Comr.  of  Water.  Dept.  of  Wa- 
ter Supply,  Gas  &  Electricity.  N.  Y.  City. 

Long  Island  Vity,  2V.  Y. — Bids  will  be  received  until 
Dec.  30  by  Robt.  Grler  Monroe,  Comr.  of  Water, 
Dept.  of  Water  Supply,  Gas  &  Electricity.  N.  Y. 
City,  for  furulshing,  delivering  and  laying  water 
mains  In  portion  of  several  streets,  in  the  Boro.  of 
Queens.  i     :   . 

New  York,  «.  Y. — Bids  are  wanted  Dec.  30  for  fur- 
nishing and  installing  superheaters,  furnaces  and  all 
appurtenances  in  the  pumping  stations  at  98tb  and 
ITUth  Sts.,  Boroughs  of  Manhattan  &  Bronx.  Robt. 
Grler  Monroe.  Comr.  of  Water.  Dept.  of  Water  Sup- 
ply. Gas  &  Electricity. 

Baltimore,  Md. — The  Comn.,  which  Is  to  select  a  site 
for  the  new  storage  reservoir  provided  for  in  the 
ordinance  of  estimates  for  1903,  is  composed  of 
Mayor  Hayes,  Water  Engr.  Quick  and  City  Comp- 
troller Smith.  Said  Comn.  will  have  $350,000  with 
which  to  purchase  land  for  the  reservoir  and  begin 
work  of  construction. 

Wilmington,  Del. — A  site  has  been  purchased  by 
the  Bd.  of  Water  Comrs.  for  a  city  water  plant.  The 
Comrs.  contemplate  building  two  basins,  one  to  hold 
100.000,000  gal.  and  the  other  from  5,000,000  to  10,- 
OOO.OOO  gal.,  and  a  filter  plant.  No  plans  have  been 
drawn  for  the  plaut,  and  it  has  not  been  decided 
what  filter  system  will  be  used. 

East  Orange,  y.  J. — The  Water  Com.  Is  taking  steps 
relative  to  the  execution,  with  the  Orange  Water  Co., 
of  a  contract  for  a  water  supply  for  one  year.  The 
Water  Com.  of  the  City  Council  has  decided  to  en- 
gage an  engineer  to  work  in  conjunction  with  City 
Engr.  W.  H.  V.  Relmer  to  prepare  plans  and  speel- 
flcations  for  a  distributing  system. 

mnghamton,  N.  Y. — Sunt,  of  Water  Wks.  John  An- 
derson Is  said  to  be  in  favor  of  the  installation  of 
water  meters  In  this  city. 

Cope  May,  N.  J. — The  City  Council  has  passed  an 
ordinance  granting  to  J.  Pemberton  Newbold,  of  Phil- 
adelphia, the  franchise  of  laying  mains  and  estab- 
llshhig  a  plant  for  the  supplying  of  salt  water  to 
hotels  and  residences  here. 

franford,  N.  J. — The  Union  Water  Co.  Is  said  to 
contemplate  the  construction  of  a  stand  pipe  and 
pumping  station  at  South  Cranford  on  Rahway  River, 
In  order  to  supply  Increased  demand  for  water  In 
.the  towns  along  the  Central  between  Plalnfleld  and 
Elizabeth. 

Rttlem,  Ya. — City  Secy.  John  H.  Palmer  writes  that 
a  committee  has  been  appointed  to  Investigate  as  to 
the  best  means  for  a  farther  water  supply.  W.  B. 
Dillard,  Chmn.  of  Com. 

Marlon,  (i.  (',. — BnslncBS  men  of  this  town  are  in- 
vestigating a  plan  for  the  Installation  of  a  system  of 
water  works. 

Fairmont,  If.  Fo.^The  City  Counell  has  decided  to 
bdlld  a  reservoir  with  a  capacity  sufficient  to  hold 
a  3  weeks'  water  supply  for  the  city. 


hakewood.  O. — Bids  will  be  received  by  the  Bd.  of 
Trus.  until  Jan.  9  for  laying  the  necessary  water  and 
sewer  mains  In  several  streets.  John  French,  Ham- 
let,  Clk. 

New  Bremen,  O. — Local  press  reports  state  that  bids 
will  be  received  until  Jan.  li  by  the  Village  Trus.  (or 
$28,000  bond.s.  the  proceeds  to  be  used  to  construct 
water  works  and  to  furnish  thr  citizens  with  water. 

South  Ht.  Paul.  Minn. — Press  reports  state  that  bids 
will  be  received  unlll  Jan.  5  lor  i-onstructlng  a  stand- 
pipe  and  laying  water  mains.  Chas.  W.  Clark,  City 
Recorder. 

Chicago.  III. — Contract  Clk.  Frank  Murphy  writes 
that  the  following  bids  were  opened  Dec.  11  for  fur- 
nishing and  delivering  the  following  approximate 
quantities  of  cast  iron  water  pipe:  400  pes.  of  4-ln., 
4.000  pes.  of  6-lu..  3,000  pes.  of  8-ln..  and  500  pes.  of 
12-ln.  Internal  diameter.  I.  B.  Clow  &  Sons,  Lake 
and  Franklin  Sts.,  per  ton.  $35.70;  U.  S.  Cast  Iron 
Pipe  and  Fdy.  Co.,  Rookery  Bldg.,  Chicago,  per  ton, 
$34.80  (awarded). 

Uvna^Ua,  Ti'is. — Mayor  Geo.  Banta  writes  that  pre- 
vious reports,  to  the  effect  that  this  city  contem- 
plates constructing  water  works,   were  Incorrect. 

Cedar  Rapids,  la. — According  to  press  reports  an 
ordinance  has  been  passed  providing  for  the  pur- 
chase of  the  present  water  system  or  the  construc- 
tion of  a  new  system.  The  question  of  issuing  bonds 
will  be  submitted  to  the  voters. 

Shclbyville,  Ind. — The  Citizens'  Water,  Light. 
Power  &  Heat  Co.  will  be  organized,  with  a  capital 
of  $200,000.  Harry  Whltcomb  and  T.  W.  Fleming 
are  said  to  be  Interested. 

Two  Harbors,  Minn. — The  village  is  reported  to 
have  voted  l)onds  for  improvements  to  the  water  and 
light    plant. 

Morgantown,  W.  Ya. — See  "Power  Plants,'  Gas  and 
Electricity." 

Joliet,  III. — Press  reports  state  that  the  Water 
Comrs.  have  been  directed  to  purchase  an  air  com- 
pressor. 

The  contract  for  building  a  storage  reservoir  for  the 
water  works  has  been  awarded  to  Wm.  Tenney,  for 
$9,974. 

Philippi,  W.  Va. — Citizens,  Including  Stewart  Bow- 
man, Jas.  E.  Hall  and  S.  A.  Moore,  have  Incorpor- 
ated the  Philippi  Water  &  Light  Co.  with  $40,000 
capital,  to  establish  water  works  and  lighting  plant 
at  Philippi. 

Fostoria,  O. — A  report  has  been  submitted  to  the 
City  Council  recommending  the  construction  of  a 
municipal  water  works  plant. 

Uttumtca,  la. — An  election  will  be  held  Jan.  6.  at 
which  the  electors  of  the  city  will  ratify  or  reject 
the  contract  entered  into  by  the  City  Council  with 
the  U.  S.  Cast  Iron  Pipe  &  Fdy.  Co.,  of  Chicago,  for 
furnishing,  and  with  the  Des  Moines  Bridge  ii  Iron 
Wks.  for  laying  pipe  needed  by  the  city  for  the  new 
water  works  system  For  detail  bids  opened  Dec.  1 
see  The  Engineering  Record  of  Dec.   6. 

at.  Paul,  Minn. — Bids  will  be  received  until  Jan.  l.i 
by  Geo.  E.  Pond,  Ch.  Q.  M.,  St.  Paul,  for  construct- 
ing a  pumphouse  and  equipment,  including  pumps 
and  boilers,  a  water  tank  and  trestle,  and  the  ex- 
tension of  mains  at  Ft.   Snelllng. 

North  ililwaukce.  Wis. — Press  reports  state  that 
water  mains  will  be  laid  through  the  streets.  The 
village  win  pay  commercial  rates  for  the  water  fur- 
nished by  Milwaukee. 

Kalamazoo,  Mich. — The  Grand  Rapids  &  Indiana 
Ry.  (S.  B.  Liggert,  Asst.  Secy.,  Pittsburg,  Pa.,)  will. 
It  is  stated,  build  a  $12,000  pumping  station  at  this 
place. 

Cincinnati,  O. — Ch.  Engr.  Bouscaren  is  reported  to 
have  completed  designs  and  plans  for  the  3  steel  coal 
sheds  to  be  built  for  the  water  works,  at  a  cost  of 
about  $100,000  each.  Two  of  the  sheds  will  be  132x72 
ft.,  and  the  other  228x72  ft.  in  size. 

El  Itcno,  Okla.  Ter. — Press  reports  state  that  about 
Jan.  1  the  El  Reno  Water  Co.  will  let  contracts  for  2 
pumps  of  1.000.000  gal.  capacity,  boiler,  etc. 

OKcnsboro,  Ky. — The  City  Council  has  passed  a 
resolution  appointing  Mayor  Yewell  and  Councllmen 
Slaughter,  Steitler  and  Delker  a  special  Water  & 
Light  Com.,  and  instructing  them  to  employ  a  com- 
petent engineer  to  make  plans  and  specifications  for 
a  new  water  works.  This  committee  was  also  In- 
structed to  enter  Into  negotiations  with  the  Owens- 
boro  Water  Works  Co.  with  a  view  to  buying  the 
present  water  works  system,  provided  It  can  be 
bought  for  an  amount  not  to  exceed  $90,000.  Water 
works  bonds  to  the  amount  of  $200,000  are  said  to 
have  been  offered  for  sale  by  City  Clk.  O'Bryan. 

Woodvillc,  Miss. — An  election  will  be  held  to  vote 
on  the  Issue  of  $30,000  city  bonds  for  the  construc- 
tion of  water  works  and  electric  lights. 

Terry,  Okla.  Ter. — Bonds  to  the  amount  of  $50,000 
are  reported  to  have  been  voted  for  water  works. 
F.  F.   Busch    Clk. 

Beaumont,  Tex. — The  Beaumont  Irrigation  Co.  has 
filed  an  amendment  to  Its  charter  increasing  Its  cap- 
ital stock  from  $150,000  to  $300,000. 

Memphis,  Tenn. — The  stockholders  of  the  Artesian 
Water  Co.  on  Dec.  8  ofllclally  accepted  the  proposi- 
tion of  the  city  of  Memphis  to  buy  Its  plant.  The 
city  Is  said  to  be  paying  for  the  plant  $2,346,000  and 
assuming  the  outstanding  indebtedness  of  the  Co., 
estimated  to  be  about  $60,000. 

.irdmore,  Ind.  Ter. — Bids  are  wanted  Jan.  6  for  fur- 
nishing material  and  doing  the  following  work  in 
connection  with  the  construction  of  water  works: 
Pumping  machinery,  fire  hydrants,  gate  valves  and 
valve  boxes,  steel  water  tower,  24x125  ft.,  laying 
about  12  miles  of  mains,  and  constructing  a  pumping 
station.  Chester  B.  Davis.  Engr..  San  Antonio,  Tex. 
Geo.   n.   Bruce,  City  Oik. 

Granger,  Tex. — Press  reports  state  that  the  Granger 
Water  Co.  proimses  to  purchase  gasoline  engine, 
pumps,  etc.     W.  H.  Kelso,  Mgr. 
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fc'torei/.  Ark. — It  is  stated  that  the  time  for  receiv- 
ing bids  for  constructing  a  water  works  and  an  elec- 
tric light  plant  has  been  extended  from  Dec.  20  to 
Dec.  30.  Owen  Ford,  Kngr..  Security  Uldg.,  St. 
Louis,  Mo.;  Emmet  Snipes,  Secy,  (jf  Com. 

A'ttHttts  City,  Mo. — Bids  will  be  received  by  the  lid. 
of  I'ub.  Wl£S.  until  Dec.  29  for  furnishing  and  erect- 
ing complete,  under  boilers,  at  Turkey  Creek  Pump- 
ing Station,  2  mechnniial  stokers,  having  sutficient 
grate  area  to  furnish  3tJ0  H.-P.,  burning  bituminous 
slack  coal.     Baxter  Brown,  Secy. 

(U'ntei'villc_,  Miss. — Bids  will  be  received  by  the  Bd. 
of  .Mayor  and  Aldermen  until  Jan.  7  for  constructing 
:i  .system  of  water  works,  according  to  plans  aiid 
.specltlcations  prepared  by  G.  H.  Jenks,  Engr.,  Fa- 
yette.    Address,  Ackland  H.  Jones,  CentervlUe. 

PliiiiKtaff,  Ariz. — Town  Clk.  L.  \V.  Quinlan  writes 
that  on  Dec.  8  it  was  voted  to  Issue  ?10,500  supple- 
mentary  water  works  bonds. 

Sloti-c  Falls,  *>'.  D. — The  City  Aud.  has  been  directed 
to  aKk  for  bids  designed  for  the  purpose  of  com- 
mencing work  oii  a   municipal  water  works  plant. 

.ik^ester,  a.  D. — A  site  has  been  purchased  by  the 
trustees  for  a  water  works  plant.  A  deep  well  will 
be  sunk. 

Ui'nver,  Colo. — Plans  for  the  building  of  a  3-mlle 
tunnel  through  the  mountains  for  the  purpose  of 
irrigating  100,000  acres  of  arid  land,  near  Denver, 
have  been  about  completed  by  the  Agricultural  Ditch 
Co.  and  the  Church  Ditch  Co.  It  Is  reported  that 
there  Is  more  than  $1,000,000  back  of  the  scheme. 
Hi-nry   Lee,   Secy.,  Agricultural  Ditch  Co. 

I'liiy  L  tall. — Articles  Incorporating  the  Three-Mile 
Creek  Irrigation  &  Water  Co.,  with  Perry  as  the 
principal  place  of  business,  have  been  tiled.  Cap- 
ital stock,  $50,000.  The  directors  are:  Barnard  White, 
Jaa.  Nielson,  Ulchard  Thorn,  Alma  Wright,  and  oth- 
erg. 

Salt  Lake  City,  Utah. — A.  B.  Lewis  Is  said  to  be 
interested  in  the  development  of  a  water  power  in 
Beaver  County;  it  is  stated  that  the  project  provides 
for  the  Irrigation  of  4,000  acres  of  laud  and  the  de- 
velopment of  800  H.  P.  for  mining  enterprises  in 
Beaver  Co. 

torona.  Cat. — At  the  recent  annual  meeting  of  the 
stockholders  of  the  Temescal  Water  Co.,  the  articles 
of  incorporation  were  amended  for  the  purpose  of 
empowering  the  Co.  to  carry  through  the  proposed 
piin-nase  01  water-bearing  lauds,  developed  water  and 
pumping  plant  in  the  Ferris  Valley. 

Montrose,  Colo. — At  a  recent  citizens'  meeting  a 
resolution  was  passed  recommending  to  the  Town 
Bd.  the  Cimarron  Canal  as  the  (m\y  practical  and 
ccoudjuical  source  of  pure  water  supply  for  this 
town. 

Ounnison,  Colo. — Articles  of  incorporation  have 
been  filed  by  the  Gunnison  &  Ohio  Creek  Canal  Co. 
Incorporators:  John  A.  Allen,  A.  E.  Hyzer  and  A.  F. 
Cunningham. 

(  kiah,  Cal. — Press  reports  state  that  local  citizens 
propose  to  place  a  dam  at  the  lower  end  of  Walker 
Valley  for  the  storing  and  conserving  of  water  for 
irrigation  and  power  purposes. 

yortk  Yakima,  Wash. — Articles  of  intorijoratlon  of 
the  Moses  Lake  Irrigation  Co.  have  b^en  filed  here. 
The  capitalization  is  $5,000.  The  Incorporators  are 
C.  G.  Wands,  David  Longmire,  A.  E.  Treat  and  S. 
S.    Wheeler. 

Siattle,  Wash. — The  estimated  cost  of  new  cast-iron 
water  mains  to  cover  the  West  Queen  Anne  Dlst,. 
has  been  placed  at  $5;<,000,  and  the  estimated  cost  of 
a  wooden  water  main  for  Stowe  St.  and  other  streets 
on   Blgelow  Hill,  $10,500. 

Pomona,  Cal. — :it  is  stated  that  bids  are  wanted 
Jan.  3  for  furnishing  the  Del  Monte  Irrigation  Co. 
1  steel  tank  of  10,000  gaL  papacity.  W.  A.  Lewis, 
Secy. 

W'issington  Springs,  S.  D. — The  sum  of  $2,500  has 
been  voted  for  sinidng  an  artesian  well. 

.ilbirta,  N.  W.  Tcr. — Local  papers  state  that  the 
Canadian  Pacific  Ky.  (Wm.  Whyte,  Mgr.  of  the  Co.'s 
western  Hues,  Winnipeg,  Man.)  proposes  to  Irrigate 
two  and  a  half  million  acres  of  semi-arid  lands  lying 
In  the  district  between  Calgary  and  Medicine  Hat, 
the  water  to  be  obtained  from  Bow  River. 

Ollaua.  Ont. — In  his  annual  report  to  the  Water 
Wks.  Com.,  City  lingr.  Ker  recommends  the  con- 
struction of  water  mains  in  several  streets,  estimated 
to  cost  In  all  $36,485. 

Toronto,  Ont. — The  by-law  to  provide  $173,000  for 
a  new  15,0(X),000  gal.  pumping  engine  has  received 
its  first  and  second  readings  In  the  City  Council,  aud 
will  now  be  submitted  to  the  ratepayers,  and  If  ap- 
proved by  them  will  be  given  Its  third  reading  by 
next  year's  Council. 

Montreal,  Que. — Fire  Chief  Benoit  favors  the  city 
putting  In  large  water  mains.  Probable  cost,  $30,000 
to  $.-)0,000. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Providence,  H.  I. — Bids  will  be  received  until  Dec. 
20  by  Robt.  B.  Smith,  Comr.  of  Pub.  Wks.,  for  14,400 
ft.  of  12  and  15-ln.  straight  pipes  and  22,000  ft.  of 
U  and  8-in.  (2-ft.  lengths)  straight  pipes,  150  ft.  12x 
8-ln.,  3,000  ft.  12x6-ln.,  30  ft.  8x8-ln.,  3p0  ft.  8x6-ln. 
branch  pipes,  the  last  two  sizes  to  be  of  2-ft.  lengths, 
100  pes.  of  8-In.  %  bends,  50  pes.  of  8-in.  1/16  bends, 
100  pes.  6-in.  Vg  bends,   etc. 

Heir  Britain,  Conn. — Bids  arc  wanted  Jan.  6  for  the 
construction  of  Section  2  of  the  New  Britain  sewer- 
age system  consisting  of  a  tunnel  1,048  ft.  long  and 
approaches  680  ft.,  including  manholes,  etc.,  as  ad- 
vertised In  The  Engineering  Record. 

WoonsorUe.1.  It.  I. — City  Kngr.  F.  II.  Mills  writes 
that  the  City  Government  has  appropriated  $.">,<K)0 
for  an  additional  filter  bed. 

Hriilfieport.  r'onn.— -The  Sewer  Com.  will  ask  for 
an  appropriation  of  $12,000  for  the  construction  of 
Noble  Ave.  sewer.     E.  T.  Buckingham,  City  Clk. 


Boston,  Mass. — The  following  bids  were  opened  Dec.  15  by  the  Metropolitan   Water  &  Sewerage  Bd., 
for  Section  48  Hlgh-Level  sewer,  Qulncy ;  bidders'  addresses  Boston,  unless  otherwise  stated  : 

in  trench  and  embankment. 

t&i     &1  &§      t§     i~^    "5      ^ 

«"5  .     o«.  go        g«-       St:«      ==         a^-^ 

Bidders  and  addresses.  M     ^^C        §,,§  §",§         S-«        ^S.^4         §  2^-  Totals. 

HU    H^  ^^^    '^"    ^s1'  ^1      11=^ 

|ISS     £^3  gSS       §£g     |IS3    |SC      I^S 

Gow  &  Foss $13.50       $13.50       $15.50       $6.75         $5.50       $0.25       $40.00       $38ii;780 

Pat.    .McGovern     12.90  13.00  15.00  6.50  5.00         0.21  40.00  317.252 

C    II     Kglee   Co 8.80  13.00  15.00  7..50  5.50         0.20         50.00  311,744 

llolbnjok,   Cabot  &  Kollins 9.00  14.00  1.5.00  6.50  6.00         0.25  40.00  :J09,82O 

Stewart  &  Sou  Co 10.00  13.50  15.00         0.00  5.00  0.20   .      :i5.00  292,900 

.Met.  Contracting  Co 8.00  13.50  14.88  0.25  5.00         0.17  30.00  281,480 

II.   P    Nawn.    Roxbury 10.00  1-2.50  14.00         5.75  4.75         0.18         40.00  279,450 

Wm     II      Ellis 8.50  12.20  13.50  3..50  4.00         0.15  30.00  254.780 

E    W.  Everson  &  Co 5.30  13.25  14.50         5.50  4.50         0.16         40.00  247,189 

C'  G    Belden  &  Co.,   Qulncy 6.00  12.50  13.00  5. .50  4.00  0.17  30.00  241.:{30 

Dennis  F.  O'Connell,  Dorchester.  5.46         12.00  13.25         5.40  3.75  0.145       40.00  231..'>«n 

Brooklyn,  N.  Y. — Bids  will  be  received  until  Dec.  31  Sault  Stc.  Marie,  Mich. — An  ordinance  is  said  to  be 

bv   J    Edw.   Swanstroni,   Boro.    Pres.,   for  furnishing  before  the  Council  to   authorize  the  issue  of   $3.5,000 

material   and  constructing  a   sewer   In   a   portion   of  bonds  for  establishing  a  sewer  system. 

New    Yn?k    1arwklrk\SS''NosU-a.Tives''"arsrf2r  (-'"'i'   Center,   Kan.-Local   press   reports   state   that 

f'-ulnlshl-.g ■  nuuerfif  a"nf  cSucUng^'^mall'' sewe?s  ^'i^tSlUg  Tsewfr  sjst'em  '"'''"  ""'"  """'■  ""  "" 

in  portions  of  several  streets.  consirucung  a  sewer  system. 

24rfbi''?^eptf*VpTb!  ^'iL%'u^rof""sre^:-  tr.^rt^%;oA';^^L^n/'^^o,^'^.''^ 

^£&'''kA  ^Sd^^  'd"i7^^''  '"'  "-^  "'"'  """"  o%ZaTo^!\^M%  'bTentontpo-re^runtr,  tt^lpr^."^! 

sewer.     Wm.  c.   uaoaock,  Dir.  Estimated  cost,  $7,500. 

A'eic  York,  N.  Y. — Bids  are  wanted  'Dec.  23  for  fur-  j^.f    Louis,  Mo. — The  lowest  bid    for  the  reconstruc 

nlshing  material  and  building  an  extension  to  outlet  (ion  of  a  part  of  Mm  Creek  sewer  is  reported  to  have 

sewer  at  the  foot  of  W.  72d  St.,  and  for  furnishing  ije^.,,  fr(,„j  Heman  Bros,  at  $16.90  per  ft.;  appropria- 

materlal  and  building  sewers  in  Broadway,   between  tio„_  |i5^oOO. 
•28th  and  29th  Sts.    Jacob  A.  Cantor,  Boro.  Pres.  ,,     ,    ,    .        ..        ,.,..„,       „         ,.    . 

Hast    Lake,   .4te.  — The    City    Council    Is   said    to    be 

Lebanon,    Pa. — A    correspondent    writes    that    the  taking  steps  looking  to  the  Installation  of  a  sanitary 

question  of  city  sewerage  is  being  agitated.  sewerage  system.     Probable  cost,   $25,000. 

!?/■.»    <„rn,uar     K    V At  n    recent   meeting   of   the  Knoxvitle,  Tenn. — Local  papers  quote  City  Engr.  T. 

\u\Zi  firi    the  sVw^rConTrs    Dissented  rcom^  J-    Moreland    as    having   stated    that   sewer  extension, 

port  ?rom  Geo  W.  Rafter  of  Itochester    Spon'"'the  pro-  which  should  be  made  Immediately,  would  cost  about 

posed  sewer  system  for  this  village.      The  report  favored  .liio.uou. 

the  original  route  decided  upon  by  Village  Engrs.   Al-  Kansas    (  ity.    Mo. — City    Kngr.    Robt.    W.    Waddell 

len  &  larrlngton,   of   Syracuse,   some   time  ago.  writes    that    on    Dec.    16     tbe   .following    bids     were 

York      Pa Mavor    Gibson     has    signed     the    ordi-  opened  for  the  construction  of  sewers  in  Sewer  Dlst. 

^^^''^r^l!A''fSf'i^^Se^^^^^l.^'  -4^''k.,%y^«nd"^1c^%l-^i?s^,''^fth°*^02"mfnhUl,^ 

liSr/foTthl  b'u^iVdfnf  o^f  i  lanltlry  sewerage  system.  ™,-,^.,b,->,"|,-^,,.y„  ^"^    .{anks  ^._Ml,^ael     W^aish 

Itichmond  Hill,   L.  /.,  A'.   Y. — Engineer  Johnson,    of  Co..   $72,360.24  :   Cotter- .McDonald  I'.   &  II..    Co.,  $77,- 

the  Sewer  Dept.  of  the  Boro.  of  Queens,  is  said  to  be  032.73;   Luther  Davidson,  $73,141.66.      Bidders   all  of 

I  reparlng  plans  for  a    proposed   sewerage   system   for  Kansas  City. 

Itichmond  Hill   to  connect   with  the  Jamaica  disposal  „     ,.  „  .j     ^     . 

nintit  North  Yakima.   Wash. — Tfie  East  gunnyslde  Draln- 

P'""'^"  age  (janal  Co.  has  been  organized  for  the  purpose  of 

Itcadiny    Pa. — The  Bd.  of  I'ub.  Wks.  has  been  asked  getting  rid   of  the  surplus   water  on  the  land  to  the 

for  an   appropriation  of   $12,000   for  a  settling  basin  east    of    Sunnyside,    which    results    from    too    much 

to  be  added  to  the  filter  beds  at  the  sewage  disposal  irrigation.     The  oflicers  elected  for  the  ensuing  year 

plant.  are  :   I'res..  J.  T.   Kunz  ;  vice-prea.,  1.  R.   Noble ;  secy., 

,„        „.j„    ,,-„„,.     T     i>     Tifcnmh  M-  ^-  Clarke;  treas.,  J.  A.  Rush. 
St     Pctcrshvro.    Fla. — City    Engr.    J.     1 .     litcomi) 
writes    that   the   City   Council   Is  considering  the  tol-  /yoiii/   Beurh,   Cal. — The  City   Trus.    have   called    an 

lowing  bid,  opened  Dec.   10  for  the  construction  of  a  election  for  Dec;  30  to  decide  the  question  of  issuing 

sewerage  system;   the  city  to  furnish  all  pipe,   cast-  ■  .^35,000    bonds    for   sewer    constructlOTi.       The    main 

lugs   for  manholes   aud   flush    tanks,    which   materials  sewer  to  be  18  In.  and  run  through  the  city  east  and 

are  now  on  the  site  of  proposed  work:  D.  M.  Baker,  west  on  Second  St.,  with  a  separate  tank  and  outfall 

Jacksonville,     Fla.,     $6,089;     Coates     Plumbing     Co.,  to  the  ocean. 

Tampa,    Fla.,    $6,066;   and    W.    C.    Porter,    of    Laurel,  ,.,        »      .  ^     ., 

Vfisi^      S5  672       The  detail   bid   of   W.    C.    Porter  was  Ballard.    ll««;i. — The  proposition  to  issue   bonds  to 

^s   follows-    Pipe^6,025   ft.   6  in    at  25  cts.,  4,420  ft.  the  amount  of  $20,000  for  sewers,  is  reported  to  have 

8-ln    at  30  cts.,   MTO  ft.   10-lu.  at  35  cts.,  800  ft.   Pi-  <arrled  at  the  recent  election, 
in.  at  50  cts.,  325  ft.  15-In.   at  00  cts.,   100  ft.  16-in.  Colorado  Springs,   C'oJo.— Local  press   reports  state 

C.  I.  pipe,  $2;  25  manholes  at  $40,  5  Bush  tanks  at  (,,„j  ^^^.f^  ^„[  ^^  started  without  delay  on  the  con- 
$65.  The  trench  is  to  average  6.7  ft.  to  De  ex-  struction  of  the  proposed  Cripple  Creek  drainage  tun- 
cavated  In  sand.  nel;    said    tunnel    to    start   on   Cripple   Creek   at   the 

.^i«„..M«rf    n KiiK  will  be  received  bv  the  Clk.  of  mouth   of   Arequa   gulch  and   to  be   extended   for   a 

th^RrtTf  Control  untn  Jan    8  for  constructing  an  distance  of  5,000  ft.  eastward.     Estimated  cost  about 

ntereepttag  sewer  in  a  po?  ion  of  Lake   St.  consist-  $100,000.     F.  F.  Costello,  Sherwood  Aldrich  and  Sam. 

iSg  "fa    tunnel    in   Marquette   St.,     from    I-ake    St.  Bernard  are  on  the  Com.  from  Colorado  Springs, 
northerly  a  distance  of  about  675  ft.     Chas.  P.  Salen,  ^.^    Assinniboine,  Mont. — See   "Government   Work." 

Dlr.   Dept.  of  Pub.   Wks.  "0         c  ,.  ,      „„       .„^      ,.      .  ,,        .     ^ 

■     Son    Francisco,    Cal. — The    City    Engineer    has   just 

Lakewood    O  — See  'Water."  completed  plans  and  specifications  for  a  sewer  to  be 

constructed  in  Harrison  St.  at  an  estimated  cost  of 

South  Bend,  /«<;.— City  Engr.  Alouzo  J.   Hammond  $4,200.     The  Bd.  of  Pub.  Wks.  has  determined  to  con- 
writes  that  tlie   Bd.  of  Pub.   Wks.   has  directed  him  struct  other  sewers  on  streets  and  avenues  adjacent 
to  prepare  plans  and  estimates  for  a  trunk  sewer  in  to   the   above,   cost   of   which   will  be   approximately 
the  western  portion  of  the  city:  also  for  a  trunk  sewer  $40,000;  and  plans  for  same  have  just  been  ordered, 
on  the  cast  side,  both  to  be  built  in  1903.  Toronto.   0»t.— Bids    are   wanted    Dec.    23    for  con- 

V/arfi-soH    IIM.— City  Clk.  O.  S.  Norsman  writes  that  ?t"'«t'5ff  *''"  l^^^ers   in   portions  of  several   streets, 

the  fSwing  bids^ were  opened  Dec.  12  for  furnish-  O.  A.  Rowland  (Mayor),  Chmn.  Bd.  of  Control, 
lug  material   and   constructing   2%  miles    of  sanitary  Toronto.    Ont. — The    City    Council    has    decided    to 

sewers    ranging    In    size    from    6   in.    to   12  m.:   John  adopt  the   recommendation  of  the   City  Engr.   that  a 

Deianey,    Madison,    Wis..  $14,800;  Harding    Nelson   &  system  of.  sewage  disposal  east  of  Woodbine  Ave.  be 

Johnson,    Racine,   Wis.,   $13,975.     Both  bids  were  re-  constructed  as  a  local  improvement  at  an  estimated 

jected.     The  City  Engr.,  John  F.   Icke,  estimates  the  pogj  of  $45,000. 
cost   at   $12,300,   and   the   city   will   undertake   to  do 
the  work.  BRIDGES. 

Des   Moines    la — The   City   Council    has   passed   a  Camden,  U.  J. — Local  press  reports  state  that  bids 

resolution  of  nec-essity  for  a  sewer  on  Park  Lane  from      will    probably   be   received   by    the   Bridge   Com.   for 

Grand  to  Woodland  Ave.  constructing  a  steel  draw  bridge,  125  ft.  span,  stone 

,       ,  ..   ,  abutments  and   pier,   across    Cooper   Creek   at   Balrd 

Indianapolis,    Ind. — Petitions    are    being   circulated  ^ye.     Appropriation,  $20,000. 
for  a  complete  system  of  sewerage  for  West  Indian- 
apolis.                                                                        ,     ,         ^  Elizabeth.  A'.  J. — It  is  stated  that  the  Union  Co.  Bd 

The  Bd.  of  Wks.  on  Dec.  15  adopted  resolutions  for  of   Freeholders   has    decided    to    construct   a   Melan 

Roosevelt    Ave.    sewer,    estimated    cost    $33,300 ;    also  bridge  at  Prince   St.  , 

Hillside    and     Bloyd     Aves.     sewer,     estimated     cost 

$18  900.  Baltimore,  Md. — Press  reports  state  that  the  B.  &  O. 

and    the    Pennsylvania    Railroads    contemplate   aban- 

Vineennes,  Ind. — The  contract   for  constiucting    St.  donlng  their   bridges  across  Susquehanna   River,    and 

Clair  St.  sewer  is  reported  to  have  been 'Awarded  to  are  considering  the  construction  of  one,   to  be  used 

D.  W.  Norton  &  Co.,  of  Terre  Haute,  for  $14,703.  („  common,  about  half  way  between  the  two. 

Ott'iwa.    /n.— City    Engr.    Chas.    F.    Wilson    writes  York,   Pa. — Local   press    reports    state  that   $44,000 

that  petitions  iire  now  being  circulated  for  the  con-  has  been  appropriated  for  the  building  of  the  Rlch- 

structlon  of  a  sewerage  system  In  West  Ottawa.  land  Ave.  bridge. 

Cincinnati,   O. — The  contract  for  constructing  sew-  Depew,  N.  Y. — Press  reports  state  that  the  ofiicials 

ers  on  Price  Hill,  In  8th  Ave..  W.  8th,  Weils  and  of  the  N.  Y.  C.  ^  H.  R.  R.  R.  have  awarded  a  oon- 
other   streets,   is   reported  to  have   been   awarded  to       tract   to   the   Boston   Bridge   Co.   for   the  building  of 

McCarthy   Bros,   for  $16,016.  10  standard  signal   bridges  on   the   Western  Division 

of  the  road. 

Chicago.  III. — Bids   will    he  received   by  the   Bd.  of 
Local  Improv.   until  Dec.  26  for  constructing  a  sewer  Prrrii.  N.  Y. — The  Bd.  of  Snperv.  has  passed  a  reso 

in  South  43d  Court,  and  for  completing  the  contract  lutlon  authorizing  this  town  to  borrow  $7,000  and 
for  a   system  of  sewers    In   North   40th   Ave.,   Milton       to   issue  bonds  therefor,   for  the  building  of  an  iron 

Place,  and  Warwick  Place.     John  A.  May,  Secy.  bridge  across  Silver  Lake. 
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rmUlim.  P^—E.  K.  Smiley.  Clk.  of  the  C«.  Comre.. 
write*  that  tlie  contract  for  constmctlng  a  steel 
biMs*  (»nb«tn>ctare  and  superstructure)  over  Al- 
iMkcaj  BlTer  at  Scmbgrass.  has  been  awarded  tu 
Fau  bride*  Co..  Bearer  Kails.   Va..  for  $79.yo0. 

ABemhtnf.    i"«. — O.    *'.    Langenhelm.    Supl.    Hureaii 
—  m.  A  SorreTs.  write*  that  the  following  bids  were 
>■•<  l>ec.  11  for  work  on  the  bridge  to  cross  Woods 
fin  Vallej  at  Shady  Ave.: 

Masonry  Iters  ami  Abutments— Crouiu  i  O  Herrou, 
Mttsbarc.  »!».!>:■«:  Urady  l'.  Coda  &  Co..  Pittsburg, 
SUkOaft;  Barton  &  MUler.  Allegheny.  tlti.77»;  Keel- 
&■  *  BMce  Co..  Pittsburg.  ^15,T-.!5. 
^Baaentnicturv— King  Bridge  Co..  Cleveland.  O.. 
mSSRi  Penn  Bridse  Co..  Bearer  Falls.  Pa.,  filU.UOU; 
WTri.  Bridge  &  Const.  Co..  Wheeling,  W.  Va., 
«a8.«»:  Kt.  Ittt  Bridge  Wks.,  Pittsburg,  »S8,150: 
Aawrtcan  Bridge  Co..  Pittsburg,  »IS7,475. 

Paring  Koadway  and  Sidewalks— Sicilian  Asp.  Par- 
las  Q»..  New  York,  N.  V..  »»,2T5:  Penna.  Asp.  Pav- 
lac.  Co.,  Pittsburg.  fi.5::.>;  Atias  Const.  Co..  Pitts- 
baiK  |i.l7j;  Wadsworth  Stone  &  l-aving  Co..  Pitts 
bare  »«,U3.     Contract  has  not  yet  been  awarded. 

Sett  York,  .V.  1'. — J.  C.  Kodgers  has  sei-ured  the 
oantnct  for  constrw-iing  the  tower  foundation  In 
the  Boro.  of  Manhattan  of  the  Manhattan  Bridge 
iNo.  3)  over  the  East  Kiver,  between  the  Boroughs 
or  Manhattan  and  Brooklyn,  for  f*S2,T26. 

H'a«*<ii«toa,  v.  C. — A  bill  has  passed  the  House  au 
thortidiic  the  Great  Falls  &  Old  Dominion  K.  K.  Co. 
to  eaoatraet  a  sincie  electric  railway  track  across 
AqtKdnct  bridge.  A  deposit  of  $25.0tX)  Is  to  be  made 
by  ihc  Railroad  Co..  wlih  which  the  Uistrlct  Comrs. 
wlU  reconatmct  the  superstructure  of  said  bridge  to 
make  It  anltable  for  the  track. 

ticrmmton.  Po. — BIda  will  be  received  until  Jan.  12 
by  John  K.  Koche,  Ulr.  Ueot.  of  Pub.  Wks.,  for  con- 
atrnctlng  a  viaduct  along  Lackawanna  Ave.  from 
7th  Are,  to  »th  Ave.,  across  and  over  the  tracks  of 
the  Delaware,  Lackawanua  &  Western  K.  R. 

I>«ar<«<'.  ;h. — W.  S.  l»awley.  Cb.  Engr.  of  the  Chi- 
cago *  Eastern  Illinois  B.  K.,  and  W.  S.  Danes, 
BapC  of  Bridges  &  BIdgs.  of  the  Wabiish  li.  R.,  are 
leported  to  hare  decided  to  remove  the  wooden 
brtdse  at  Seminary  St.  and  to  replace  it  with  an 
IroB  structure. 

I  krirhtrillr.  <»  Pniw  ppiM>rt»  slate  Ihal  the  olU 
dais  of  the  Pittsburg.  Cincinnati,  Chicago  &  St. 
Lonla  Hy.  eontemphite  building  a  bridge  in- this  city 
at  what  la  known  as  "S2  cut." 

Locktmmd.  O. — The  cItUens  of  Lockland  and  Reading 
are  antk-luatlng  the  building  of  a  bridge  across  the 
canal  at  Benson  St. 

ifolJNc.  /H.— The  building  of  a  high  bridge  from 
MoUne  to  UUttenowu  Is  under  consideration. 

loungtloirH,  0. — l*rellmlnary  steps  are  being  taken 
for  the  Issuance  of  bonds  for  the  building  of  the 
Mill  Creek  bridge. 

HtUlom.  Imd. — The  citliens  of  Hazleton  are  about 
to  petition  the  Co.  Comrs.  of  Knox  and  Gibson  Coun- 
ties to  bond  for  the  construction  of  a  bridge  in  this 
town. 

rmport,  lU. — The  construction  of  a  bridge  across 
Peeatonlca  Rlrer,  near  Scioto  Mills,  is  being  con- 
sidered. 

Corlylc,  yiJ. — Press  reports  state  that  plans  and 
bids  arc  wanted  by  Cbas.  Wilton,  Town  Clk.,  for  2 
Iron  bridges,  200  ft.  long,  to  be  built  next  spring. 

Humliityton,  Ind. — It  Is  stated  that  bids  will  be  re 
reived  Dec.  30  for  constructing  a  truss  bridge,  20  ft. 
wide,  on  stone  or  concrete  foundation,  near  Hunt- 
iBgtOD.     Herman  Taylor,   Co.   Snrv. 

Knom,  O. — The  Co.  Comrs.  have  decided  to  erect  an 
Iron  bridge  across  Mad  River,  near  Enon,  at  a  cost 
of  between  $5,000  and  $8,000. 

Hitrn  Antonio,  Ttx. — The  matter  of  building  a  via- 
duct at  Nneva  St.  Is  under  consideration. 

imlroriUt,  Tex. — The  Commissioners'  Court  at 
Hondo  has  selected  the  plan  of  S.  A.  Oliver,  of  Hous- 
ton, for  the  bridge  to  be  built  across  Medina  River, 
this  city,  consisting  of  1  252  ft.  steel  span  and  2  100 
ft,  spans,  on  2  stone  abutments  and  2  atone  piers, 
eMUnated  to  cost  (12,000. 

Jfaainostk  i;pr<no«.  Ark. — The  Kansas  City  Bridge 
Co.,  K«"f«  City,  Ilo.,  Is  reported  to  have  secured 
the  contract  to  constmct  a  330  ft  steel  bridge  In 
tbU  city  for  |6,47«. 

Spokane,  Wa*h. — See  "Electric  Railways." 

Kiuramenlo,  fat. — The  Bd.  of  Superv.  has  accepted 
plans  and  specifications  prepared  by  Co.  Surv.  J.  C. 
Boyd  for  a  bridge  to  be  built  at  Millers  Ferry,  across 
San  Joaquin  Rlrer,  between  Sacramento  and  San 
Joaquin   Counties.     Estimated  cost,  $20,000. 

Boicbell,  X.  IJ. — Local  presa  reports  state  that  the 
Co.  Auditor  will  ask  bios  for  constructing  bridges 
across  Mouse  River,  as  soon  as  plans  and  speclflca- 
tlons  hare  been  recelred. 

Colorado  Xpring»,  Colo. — The  ofllclnis  of. the  Santa 
Ke  R.  R.,  according  to  local  press  reports,  have  made 
an  offer  to  the  city  to  constmct  a  steel  bridge,  60 
ft.  wide,  St  Costilla  St 

Ki'iux  FatU,  H.  I). — The  Co.  Comrs.  have  ordered 
the  building  of  a  150  ft  span  steel  bridge  In  Split 
Rork  Township,  a  130  ft  span  steel  bridge  In  Bfau- 
doo  Township,  and  a  70  ft  steel  bridge  across  Beaver 
Creek,   In  Valley  Springs. 

Tocoxa.  H'<uk. — It  1«  stated  that  bids  will  be  re- 
eelred  Jan.  12  for  constructing  a  350  ft.  plate  girder 
or  trass  bridge,  on  concrete  foundation,  across  a 
galch  In  this  cfiy.  Estimated  cost.  $4,600.  Norton  L. 
Taylor,  City  Engr. 

Ham  IHrgo,  1,'al. — Til*  <°hamber  of  Commerce  Is  re- 
rted  to  hare  recommended  the  building  of  a  steel 
"ge  across  San  Diego  River. 

VarLrotl.  \.  W.  Tcr. — A,  L.  Klfton.  Comr.  of  Pub. 
Wks..  N.  W.  Ter.,  Is  reported  to  be  desirous  of  se- 
curing bids  for  supplying  material  for  building  a 
bridge  at  MaclAWd.  to  cost  $20,000,  and  also  one  at 
Lethbridge,  to  cost  $40,000. 
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i>or(laHil.  Oi-e.— The  building  of  a  suspension  bridge 
across    Willamette   River   Is   under   consideration. 

ThurHhill.  Out. — The  Canada  Foundry  Co.  is  re 
ported  to  have  secured  the  contract  for  coustructlug 
a  bridge  across  the  east  branch  of  Don  River,  this 
city,   for  J0.002. 

PAVING  AND  ROADMAKING. 

Ilarllura,  Conit.— Ueo.  .Nevers.  Clk.  Bd.  of  Street 
Comrs.,  writes  that  the  contract  for  furnishing  and 
laying  the  concrete  base  and  sheet  asphalt  wearing 
surface  of  about  5.(!05  sq.  yds.  ou  Pearl  St.,  has  been 
awarded  to  the  Southern  New  England  Paving  Co., 
Ilarlford,  at  $2.70  with  10-year  guarantee,  $6.00  per 
cu.  yd.  for  concrete  In  excess  of  4  Ins.,  total  about 
J  10,000. 

I'ittubury,  fa. — Representative  citizens  and  business 
men  have  formed  au  organization  to  be  known  as  the 
Koad  urivers'  .^sso.  oi  ilnsbuig;  U.  n.  .-illeitou. 
Pres. ;  Wm.  McFarland,  Secy.,  and  F.  B.  Haas,  Treas. 
Plaus  submitted  by  Engr.  Brown  for  Beechwood 
boulevard  have  been  adopted;  they  provide  for  a 
course  5,900  ft.  long  and  80  ft.  wide,  to  consist  of 
8  Ins.  of  broken  stone,  3  ins.  of  cinder  and  8  ins.  of 
sand.     Probable  cost,  $70,000  to  $90,000. 

Corinth.  X.  Y. — The  Saratoga  Co.  Bd.  of  Superv.. 
Ballslon  Spa,  has  voted  authorizing  a  survey  for  4 
additional  miles  of  road  In  Corinth. 

Broukli/n.  X.  Y. — I'ub.  Wks.  Comr.  Itedfleld  Is  said 
to  be  preparing  to  purchase  a  road  stone-breaking 
machine  and  other  implements  necessary  for  the  re- 
pair of  roads  in  suburban  districts. 

Oallimore,  iltl. — The  coutiact  for  paving  Noithwesl 
St.  has  been  awarded  to  Daniel  Sullivan;  for  detail 
bid  see  The  Engineering  Record  of  Dec.   13. 

I'hilatlelphia,  I'a. — The  Bd.  of  Surveyors  on  l->ec.  !."> 
gave  their  tentative  approval  to  the  ordinance  intro- 
duced at  the  last  meeting  of  Common  Council  to 
place  on  the  city  plan  an  avenue  300  ft.  wide,  ex- 
tending from  Broad  and  Cayuga  Sts.  northeasterly 
for  8  miles;  estimated  cost,  $2,500,000. 

Butlalo,  X.  Y. — Bids  will  be  received  by  the  Dept. 
of  lub.  «Ks.  until  Dec.  27  for  repaving  portions  of 
Fillmore  and  l.^ayette  Aves.  Francis  G.  Ward,  Comr. 
I'ub.   Wks. 

Xew  York,  X.  Y. — Bids  are  wanted  Dec.  23  for  regu 
lating  and  repaving  with  asphalt  on  present  pavement 
reiaio  as  foundation  a  portion  of  23d  St.  Kstimated 
quantities :  14,220  sq.  yds.  of  asphalt  pavement,  in- 
cluding binder  course ;  11,500  sq.  yds.  of  old  pavement, 
to  be  relald  as  foundation  or  in  approaches,  etc.  ;  3t>(> 
cu.  yds.  of  concrete,  0,200  lin.  ft.  of  new  bluestone 
curb,  furnished  and  set,  etc.,  for  regulating  and  re- 
paving with  asphalt  on  present  pavement  relaid  as 
foundation  a  portion  of  Houston  and  Varick  Sts.,  re- 
quiring 2,320  sq.  yds.  of  asphalt,  including  binder 
course ;  for  regulating  and  repaving  with  asphalt 
block  on  a  concrete  foundation  Lexington  Ave.,  from 
95th  to  96th  Sts.     Jacob  A.  Cantor,  Boro.  Pres. 

Schenvctady,  X.  y.— City  Engr.  C.  W.  Truman 
writes  that  contracts  for  paving  ibids  opened  Dec.  9) 
liave  been  awarded  to  the  Schenectady  Contracting 
Co.,  of  Schenectady,  as  follows — a,  asphalt  paving 
per  sq.  yd. ;  b,  curbing ;  c,  total :  Lincoln  Ave. :  a, 
$2.10  ;  b,  85  cts. ;  c,  $12,500.  Seward  Place,  a,  $2.20  ; 
b,  85  cts. ;  c,  $11,855.  South  Ave.,  a,  $2.20 ;  b,  85 
cts. ;  c,  $3,655. 

Xew  York,  N.  Y. — Plans  have  been  completed  for  the 
extension  of  Riverside  Drive,  from  the  Manhattan  via- 
duct at  135th  St  to  the  Boulevard  Lafayette  at  156th 
St. ;  these  plans  provide  for  a  carriage  road  60  ft. 
wide,  a  bridle  path  20  ft.  wide,  2  broad  walks  ami 
grass  plats  between  the  road  and  walks  5  tt.  wide. 
Total  estimated  cost,  including  viaducts,  bridges,  etc., 
$2,700,000. 

Waynesburg,  Pa. — Boro.  Engr.  Geo.  D.  Jenkins 
writes  that  on  Jan.  6  this  Boro.  will  vote  on  the  issu«' 
of  $40,000   bonds  for  further  street  improvements. 

Waterloo,  X.  Y. — The  Seneca  Co.  Bd.  of  Superv.  on 
Dec.  12  adopted  a  resolution  recommending  the  con- 
struction of  35  miles  of  State  road  in  the  towns  of 
Seneca  Falls,  Fayette,  Varick,  Romulus,  Ovid  and 
Lodl. 

Philadelphia,  Pa. — Bids  were  opened  Dec.  16  by  Dir. 
Haddock,  of  the  Dept.  of  Pub.  Wks.,  for  work,  ma- 
terial and  supplies  for  1903.  The  principal  items 
were  estimates  for  work  to  be  done  on  the  high- 
ways of  the  city.  Bids  received  for  the  maintenance 
of  unpaved  and  macadamized  public  highways,  small 
bridges,  drains  and  steps  for  next  year  are  reported 
to  have  been  as  follows  for  the  entire  city:  Geo.  A. 
Vare,  $114,000;  D.  J.  McNlchoi,  $132,000;  J.  B.  Stan- 
ley, $12:1,000:  David  MacMahon,  $129,000.  Bids  for 
general  repairs  to  footways  and  repaving:  Vulcanite 
Paving  Co.,  $2.49  with  asphalt  where  concrete  binder 
has  to  be  removed,  and  $2.;i4  where  binder  is  not 
disturbed.  Geo.  T.  Murray  is  stated  to  have  bid 
$2.50  per  sq.  yd.  for  granolithic  pavement.  Penn- 
sylvania Asphalt  Co.,  to  pave  with  asphalt  where 
binder  has  to  be  renewed,  $2.60  a  sq.  yd. 

Xew  York,  N.  Y. — Bids  were  opened  Dec.  12  by  Mc- 
Dougall  Hawkes,  Comr.  Docks,  for  paving  with 
asphalt  the  new-made  land  between  18th  and  21st 
Sts.,  East  River,  and  with  granite  between  piers  old 
20  and  new  16,  East  River,  as  follows,  the  bid  of 
the  Barber  Co.  being  admitted  under  protest  because 
of  claim  that  sufficient  security  was  not  given  before 
I>idding  was  closed:  Class  I  (per  sq.  ydj,  Uvalde 
Asph.  Pavg.  Co.,  $3.05;  Continental  Asph.  Pavg.  Co., 
$2.90;  Barber  Asph.  Pavg.  Co.,  $2.85.  Class  H,  18,069 
sq.  yds.,  Sicilian  Asph.  Pavg.  Co.,  $3.47;  Uvalde, 
$2.75;   Continental,  $2.39;  Barber,  $2.20. 
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Cleveland,  O. — Bids  are  wanted  Dec.  23  for  grading, 
draining,  curbing  and  paving  with  brick  on  portions 
of  numerous  streets;  also  until  Jan.  6  for  similar 
work  on  portions  of  several  other  streets.  Chas.  P. 
Salen,   Dir.   Pub.   Wks. 

ilarahalltown,  la. — City  lOngr.  Wm.  Bremner  writes 
that  the  City  Council  has  taken  preliminary  steps 
toward  the  paving  of  nearly  %  nille  of  streets  with 
brick;  also  about  4,500  ft  of  asphalt  paving. 

lielleville.  111. — City  Engr.  Louis  Uniner  writes  that 
this  city  is  preparing  to  pave  5  blocks  on  South  Race 
St.  with  brick,  also  to  pave  6  blocks  on  1st  St.;' the 
work  to  be  started  in  the  spring  as  soon  as  the 
weather  will  permit. 

Akron,  O.- — Bids  will  be  received  by  the  Bd.  of  City 
Comrs.  until  Dec.  27  for  Improving  a  portion  of  Rose 
Ave.,  by  grading,  curbing,  and  guttering  with  con- 
crete, paving  with  brick,  laying  cement  sidewalks, 
and  constructing  a  sanitary  sewer.  Chas.  H.  Isbell, 
Clk. 

Burlington,  la. — City  Engr.  Emmet  Steece  writes 
that  bids  will  be  asked  about  Feb.  1  for  20,000  sq. 
yds.  of  brick  paving  in  this  city. 

Bay  City,  Mich. — The  County  Road  Comrs.  are  said 
to  contemplate  the  purchase  of  a  road  roller  and  a 
stone  crusher  to  use  in  the  construction  of  county 
roads. 

Janeaville,  Wis. — City  Eugr.  C.  V.  Kerch  writes  that 
the  City  Council  has  ordered  plans  prepared  for  the 
improvement   of  Milwaukee  Ave. 

Lutlington.  Mich. — This  city  has  voted  to  issue 
$20,000  bonds  for  street  improvements. 

Crookston,  Minn. — The  Common  Council  lias  ap- 
proved the  contract  of  the  city  with  the  Barber 
Asphalt  Paving  Co.  for  the  paving  of  the  principal 
business  streets.  The  contract  is  said  to  call  for 
au  expenditure  of  about  $80,000. 

Faribault,  .Minn. — The 'Council  is  reported  to  have 
decided  to  pave  the  streets  In  the  business  section 
of  the  city  next  season. 

Bluomfield.  Ind. — Amos  Musselman  and  Chas.  O 
-Morgan,  of  Newberry,  Ind.,  are  reported  to  have  re- 
ceived the  contract  for  constructing  Stockton  Town- 
ship gravel  roads;  total  length,  15  miles.  Estimated 
cost,    $48,646. 

Traverse  City,  Mich. — The  Council  Com.  on  Streets 
and  Walks  has  ordered  plans,  specifications  and  esti- 
mates prepared  for  paving  6th  St.  with  brick  or 
asphalt.  Blomshield  &  McCloy,  of  Bay  City,  are  the 
engineers. 

Xoniial,  111. — J.  G.  Mellulsh,  of  Bloomington,  III., 
writes  that  he  is  to  report  on  asphalt  pavement  30 
ft.  wide,  with"  combined  cement  6-in.  curb  and  18-in. 
gutter,  to  be  laid  on  Fell  Ave.,  Normal.  Length  of 
improvement  6,500  ft.  Estimated  cost,  exclusive  of 
street  car  right  of  way,  $40,221.  The  ordinance  pro- 
vides for  6-iu.  water  mains  and  24.  12  and  10-ln.  pipe 
sewers  to  be  laid  ou  Pell  Ave. 

A7.  Louis,  Mo. — Bids  will  be  received  by  the  Bd.  of 
Pub.  Improv.  until  Dec.  30  for  grading,  curbing,  im- 
proving, and  paving  with  bituminous  macadam  on 
l)ortious  of  several  streets.  Hiram  Phillips,   Pres. 

Blrniinyhum,  Ala. — City  Engr.  Julian  Kendrlck 
writes  that  an  ordinance  has  been  introduced  for 
the  construction  of  18,000  sq.  yds.  of  bituminous 
macadam  pavement. 

lirookfield,  Mo. — According  to  press  reports  steps 
are  being  taken  toward  paving  Main  St. 

Louisville,  Ky. — The  lowest  bid  received  for  paving 
a  portion  of  Peterson  Ave.  and  the  square  at  the 
intersection  of  28th  St.  and  Garland  Ave.  is  reported 
to  liave  been  from  Geo.  W.  Gosnell  at  $1.38  per  sq. 
yd.  for  brick,  total  about  $4,900. 

Wichita,  Kan. — The  contract  for  repairing  approxi- 
mately 70,000  sq.  yds.  of  asphalt  pavement  has  been 
awarded  at  $1.10  per  sq.  yd. 

Outhric,  Okla.  Ter. — The  contract  for  brick  paring 
(bids  opened  Dec.  11)  is  reported  to  have  been  award- 
ed to  E.  N.  Ford,  of  Kansas  City,  Mo.,  at  his  bid  of 
$1.88  per  sq.   yd.;  total,  $76,942. 

8t.  Joseph,  Mo. — I'etltlons  have  been  issued  for 
brick  and  macadam  paving  on  several  streets. 

Ft.  Smith,  Ark. — A  correspondent  writes  that  this 
city  is  in  the  market  for  100,000  paving  brick,  and 
more  will  be  wanted  soon. 

Ogden,  Utah. — City  Engr.  A.  F.  Parker  writes  that 
the  Council  has  directed  him  to  prepare  plans  and 
specifications  and  call  for  bids,  for  2  blocks  of  pay- 
i'Ug  ou  Washington  Ave. 

Denver,  Colo. — The  contract  for  sidewalk  construe 
tion  in  Dist.  No.  8  is  reported  to  have  been  awarded 
to  J.  Fred  Roberts  at  82  cts.  for  new  5-ft.,  214-ln. 
stone;  total,  $18,706. 

*>'«»  Fran<;isco,  Col. — The  Bd.  of  Wks.  has  awarded 
the  contract  for  paving  the  roadway  of  Mission  St. 
with  bitumen,  to  the  Union  Paving  Co.,  for  $9,681. 

Halt  Lake  City,  Utah. — The  Council  has  adopted  a 
resolution  Instructing  the  City  Engr.  to  prepare  an 
estimate  of  the  cost  of  paving  Brigham  St. 

San  IJiigo,  Cal. — The  directors  of  the  Chamber  of 
Commerce  are  said  to  recommend  the  purchase  of  a 
steam  roller  and  oil  plant  for  improving  the  streets. 

Oakland,  Cat. — The  City  Engineer  has  been  re 
quested  to  make  an  estimate  of  the  cost  of  improv- 
ing a  portion  of  5th  St.     Probable  cost,  $30,000. 
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.illff/Acfi)/,  ;'a.---Blds  wUl  be  received  until   Dec.  23       POWER   PLANTS,   GAS    AND    ELECTRICITY. 

Holyoke.  Mass. — Municipal  lighting  bonds  amount 
ing  to  $720,000  have  been  sold.  The  lighting  plants 
of  the  Ilolyoke  Water  Power  Co.  were  transferred  to 
the  city  Dec.  15.     W.  H.   Snow  will  be  Acting  Mgr. 

Weymouth,  Mass. — The  Weymouth  Light  &  Power 
Co.  is  stated  to  have  petitioned  the  Gas  &  Electric 
Light  Comrs.  for  authority  to  increase  Its  capital 
from  $50,000  to  $100.0(X),  and  to  Increase  its  bonded 
indebtedness  from  $50,000  to  $85,000.  The  company 
proposes  Installing  a  new  engine  and  machinery  and 
purchase  the  property  of  the  Weymouth   Water  Co. 


ffavannah,  Oa. — The  (  Ity  Council  has  before  It  ordi- 
nances for  paving  with  brick  Henry.  East  Broad  and 
Habersham  Sts.,  In  all  about  li.'i.OiiO  sq.  yds.  ;  work 
to  be  started  next  month. 

Porlfmouth,  Va. — The  City  Coimcll  has  granted  the 
Finance  Com.  permission  to  ask  for  bids  for  $50,000 
paving  and  grading  bonds,  the  passage  of  which  Is 
now  pending  In   the  Legislature. 
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Selleravtlle,  Pa. — An  ordinance  has  passed  first  read- 
ing granting  to  Morris  A.  Clymer,  of  SellersvlUe,  a 
franchise  for  an  electric  light  plant. 

Richfield  Springs,  N.  Y. — It  is  stated  that  the  Ot 
sego  Light  &  Power  Co.,  recently  incorporated  at  Al- 
bany to  furnish  light  and  power  to  all  of  the  villages 
on  the  route  of  the  O.,  C.  &  R.  S.  K.  R.  In  Herkimer 
and  Otsego  Counties,  has  petitioned  the  Bd.  of  Trus. 
for  a  franchise  in  tnis  village. 

Rochester,  N.  Y. — Jas.  Craig  Havemeyer,  of  New 
York,  is  stated  to  have  purchased  the  plant  of  the 
Central  Light  &  Power  Co.  The  plant  will  probably 
be  improved. 

Brook  Haven  L.  I.,  N.  Y. — The  Town  Bd.  Is  stated 
to  have  granted  a  franchise  to  tlie  Broolc  Hayen  Gas 
Co.     Thos.  G.  Carlin,  Pres.,  Brooitlyn. 

Dunkirk.  2f.  Y. — The  Bd.  ot  Water  Comrs.  on  Dec. 
11  authorized  the  Electric  Light  Com.,  consisting  ot 
Messrs.  Cummings,  Weiler  and  Carney,  to  asic  for  bids 
for  the  purchase  of  a  new  350-Kw.  alternating  gen- 
erator and  engine  and  boiler  to  operate  same. 

Coopcrstoicn,  A'.  Y. — Bids  will  be  received  by  the 
Bd.  of  Village  Trus.  until  Dec.  26  for  lighting  the 
streets  and  Village  Hail.  The  Bd.  is  to  contract  for 
1  year,  with  the  privilege  of  extending  the  time  to  D 
years.     Address  Village  President. 

Geneva,  N.  Y. — -A  press  report  states  that  the  Gen- 
eral Electric  Co.  is  planning  to  install  a  plant  at  East 
Geneva,  to  furnish  electricity  tor  lighting  and  power 
purposes  in  Geneva,  Waterloo,  Seneca  and  Auburn. 

Oneonta,  N.  Y. — The  Otsego  Light,  Heat  &  Power 
Co.,  of  Oneonta,  has  been  incorporated,  with  a  capital 
of  $100,000,  to  operate  in  Oneonta,  Laurens,  Hartwick. 
Exeter,  Otsego,  Miltord,  Warren,  German  Flats,  Rich- 
field, Cooperstown,  Richfield  Springs,  Mohawk  and 
Herkimer.  Directors  :  Edw.  C.  White  and  Herbert  V. 
Jennings,  ot  Mt.  Vernon,  and  CUas.  V.  D.  Peck,  of 
Brooklyn. 

Denton,  Md.—The  Citizens'  Light  &  Fuel  Co.,  of 
Caroline  County,  has  Ijcen  Incorporated,  with  a  capi- 
tal of  $20,000,  by  Wm.  H.  Deweese,  Albert  G.  Tow- 
ers, J.  Kemp  Stevens,  and  others. 

Savannah,  Oa. — The  Savannah  Electric  Co.  is 
stated  to  have  secured  the  contract  for  lighting  the 
city  tor  a  period  ot  5  years. 

Manchester.  0. — Bids  are  wanted  Dec.  27  tor  $7,000 
electric  light  bonds.     S.  N.  Greenler,  Clk. 

St.  Paul,  Minn. — The  Cleveland  Vapor  Light  Co.  is 
stated  to  have  secured  the  contract  for  incandescent 
gasoline  street  lights  for  1903,  at  $23.90  per  lamp 
per  year. 

Winona,  Minn. — City  Engr.  G.  P.  Coleman  writes 
that  the  City  Council  has  accepted  plans  and  speeifl- 
catlons  for  erecting  a  municipal  electric  light  plant. 
Bids  will  be  opened  on  Jan.  5,  as  advertised  in  The 
Engineering  Record.  Bids  will  also  be  opened  at  the 
same  time  for  $40,000  t)onds. 

Ft.  Wayne,  Ind. — S.  M.  Foster,  W.  J.  Vesey,  and 
others  are  stated  to  have  petitioned  the  Bd.  of  Pub. 
Wks.  for  a  franchise  for  a  heating  and  lighting  plant 
for  the  purpose  of  supplying  buildings  with  steam  or 
iiot  water  heat  from  a  central  plant. 

Vincennes,   Ind. — See   "pjlectric   Railways." 

Fostoria,  O. — It  is  stated  that  the  Fostoria  Home 
lltg.  &  Lighting  Co.  will  soon  commence  the  construe 
tlon  of  an  electric  light  plant.  J.  S.  and  J.  W.  Bar 
her,  ot  Columbus,  are  reported  Interested. 

Moryantown,  W.  Va. — -The  plant  of  the  Union  Gas 
&  Water  Co.,  which  controls  all  the  gas  and  water 
business  of  the  town,  is  stated  to  have  been  sold  to 
S.  B.  Elkins  and  G.  C.  Sturgiss.  The  consideration 
was  about  $500,000  and  about  $200,000  will  be  ex- 
pended at  once  on  improvements. 

Red  Jacket,  Mich. — -John  Burder  is  stated  to  have 
secured  a  30-year  heating  and  lighting  franchise. 

Effingham,  III. — Press  reports  state  that  bids  will 
be  received  Jan.  1  for  constructing  a  modern  electric 
light  plant.     J.  B.  Walker,  Pres. 

T1C0  Harbors,  Minn. — See  "Water." 

Milicaukee,  Wis.- — The  Council  has  passed  an  ordi- 
nance providing  tor  the  issue  of  $150,000  t)onds  tor  a 
municipal  lighting  plant. 

The  Northwestern  Heat,  Light  &  Power  Co.,  of  Mil- 
waukee, has  been  Incorporated,  with  a  capital  of  $25.- 
000,  to  supply  light,  heat  and  power  In  this  county. 
Incorporators :  Fred,  Max  and  L.  Nohl,  all  ot  Mil- 
waukee. 

PhiUipi,  W.  Vo.— See  "Water." 

Excelsior  Springs,  Mo. — Henry  J.  Arnold  is  stated 
to  have  petitioned  the  Council  tor  a  franchise  for  an 
electric  light  plant. 

Springfield,  Mo. — The  Electric  Light  Co.  is  re- 
ported reorganized.  The  new  company  is  composed 
of  F.  W.  Little  ot  Peoria,  111.,  and  Mason,  Lewis  & 
Co.,  ot  Chicago.  It  Is  stated  that  about  $50,000  will 
be  expended  in  Improvements. 

Watauga,  Tenn. — The  Watauga  Electric  Co.  is  re- 
ported Incorporated,  with  a  capital  of  $50,000,  by 
A.  M.  Young,   F.   A.  Stratton,  and  others. 

Woodville,  Miss. — See   "Water." 

Palestine,  Tex. — The  City  Council  Is  stated  to  have 
granted  R.  V.  Gray,  of  Texarkana,  a  franchise  for 
an  electric  light  plant,  a  gas  plant  and  an  electric 
railway. 

Covington,  Ky. — The  Union  Light,  Heat  &  Power 
Co.  is  stated  to  have  secured  the  contract  for  fur- 
nishing arc  lights  at  $75  per  lamp  per  year. 

Searcy,  Ark. — See  "Water." 

Ardmore,  Ind.  Ter. — The  Ardmore  Electric  Light  & 
Power  Co.,  of  Guthrie,  has  been  incorporated,  with  a 
capital  of  $40,000.  Incorporators  :  A.  Reumelll,  St. 
Lonis,  Mo. :  H.  E.  Foster,  Ardmore.  Ind.  Ter. ;  Henry 
Braun,  Guthrie,  Okla.  Ter.,  and  others. 

Brotonsville,  Tex. — F.  L.  Houston,  of  San  Antonio, 
is  reported  Interested  Id  the  constnictlon  of  an  electric 
light  plant 


Eugene,  Ore. — The  Co.  Comrs.  are  stated  to  have 
granted  the  Booth-Kelly  Co.  a  franchise  to  erect  poles 
and  string  wires  tor  the  transmission  ot  electric  power 
from  Springfield  to  Eugene. 

Son  Francisco,  Cal. — The  Humboldt  Light  &  Power 
Co.,  of  San  Francisco,  has  been  Incorporated  ;  capital, 
$100,000.  Directors:  C.  P.  Doe,  E.  Woodin,  and 
others. 

Seattle,  Wash. — The  following  bids  ai-e  stated  to 
have  been  opened  by  the  Bd.  of  Pub.  Wks.  Dec.  6  tor 
lighting  the  city  for  one  year  :  Seattle  Electric  Co.  for 
enclosed  arc  lamps  (60  amp.'  78  volts),  $66  each  per 
year,  and  tor  30  e.  p.  incandescent  lights,  $15  each 
per  year ;  Seattle  Gas  &  Electric  Co.  tor  furnishing 
any  number  ot  street  lamps  on  the  line  of  existing 
mains  and  care  for  the  same  at  $2  a  month  per  lamp. 

Bridgewater,  S.  D. — W.  E.  Roosecrans  is  reported 
Interested  In  the  construction  of  an  electric  light 
plant. 

Folsom  City,  Cal. — Bralnard  F.  Smith,  Clk.  State 
Bd.  of  Prison  Directors  ot  Cal.,  writes  that  the  fol- 
lowing bids  were  opened  Nov.  22  for  furnishing  tne 
State  prison  at  Folsom  City  with  an  electric  light 
plant :  General  Eleccric  Co.,  on  75-Kw.  generators, 
etc..  $0,773  ;  Westinghouse  Eiectric  &  Mfg.  Co.,  on  73- 
Kw.  generators,  etc.,  $7,600 ;  Stanley  Electric  Mfg. 
Co.,  care  John  Martin  &  Co.,  agents,  San  Francisco, 
65-Kw.  generators,  etc.,  $6,613  ;  also  90-Kw.  genera- 
tors, $7,490  (awarded). 

Qreat  Falls,  Mont. — City  Engr.  C.  W.  Sweariugen 
writes  that  a  franchise  for  a  gas  plant  has  been  asked 
by  St.  Paul  parties.  This  city  has  no  gas  plant  at 
present. 

Ft.  Morgan,  Colo. — Messrs.  Handy  &  Hale  have  pe- 
tioned  the  Town  Bd.  for  a  franchise  for  an  electric 
light  plant. 

Harrison,  Idaho. — The  Harrison  Electric  Light  Co.. 
Ltd.,  has  been  incorporated,  with  a  capital  of  $10,000 
Directors  :  L.  J.  Kimmel,  H.  O.  Thompson  and  W.  O 
Wheeler,  all  ot  Harrison. 

Logan,  Utah. — The  Hercules  Power  Co.  is  stated  to 
have  secured  the  contract  tor  furnishing  the  city  with 
169  32-c.  p.  lights,  at  $219.10  per  month. 

Santa  Clara,  Cal. — The  California  Light  &  Fuel  Co 
is  stated  to  have  secured  the  contract  for  constructing 
a  Lowe  crude  oil  gas-making  plant  tor  the  city,  with  a 
capacity  ot  3,000  ft.  per  hour ;  the  plant  will  cost 
$33,000. 

Salt  Lake  City,  Utah. — See  "Water." 

Owen  Sound,  Ont. — The  citizens  are  stated  to  have 
voted  to  acquire  the  gas  and  electric  light  plants,  at  a 
cost  of  $75,000. 

Ouayaquil,  Ecuador. — Bids  will  be  received  until 
Feb.  12  by  the  Secy,  of  the  Municipal  Council  of 
Guayaquil  for  lighting  the  city  by  gas  or  electricity. 
At  least  1,400  gas  or  electric  lights  of  15.4  c.  p  and 
50  80  c.  p.  arc  lamps  will  be  needed. 

ELECTRIC  RAILWAYS. 

Concord.  \.  It. — The  City  Council  on  Dec.  13  grant- 
ed locations  to  the  Concord,  Dover  &  Rochester  St. 
Ry.  Co.  Wallace  D.  Lovell,  of  Boston,  Mass.,  Pres. 
Union  Electric  Co.  ot  Dover,  N.  H.,  Is  reported  In- 
terested. 

Worcester,  Muxx. — The  Worcester  &.  Xortheru  St. 
Ry.  Co.  Is  about  to  be  organized,  with  a  capital  ot 
$150,000,  to  build  and  operate  a  street  railway  from 
the  terminus  of  the  Worcester  &  Holden  St.  Ry.  at 
Jefferson,  through  Princeton,  to  the  center  of  West- 
minster, where  it  will  join  the  Fitchburg,  Westmin- 
ster &  Gardner  Street  Ry.  Incorporators:  Stephen 
Salisbury,  of  Westminster;  Henry  W.  Warren,  of 
Holden;  Dr.  C.  E.  Parker,  of  Princeton,  and  others. 

Providence.  L'.  I. — The  Senate  has  passed  the  bill 
Incorporating  the  Providence  &  Burrillvlile  St.  Ry. 
Co.  It  will  construct  a  line  in  North  Providence, 
Smlthfield,  North  Smlthfleld,  and  Burrillvlile.  Edgar 
K.  Bay,  of  Woonsocket,  is  one  of  the  incorporators. 

Bristol,  Conn. — Engineers  under  W.  A.  Sperry,  of 
New  Haven,  are  reported  to  have  begun  work  on 
the  new  trolley  line  from  Bristol  to  Terryville.  The 
line  Is  to  be  owned  and  operated  by  the  Bristol 
Tramway  Co.,  and  will  cost  about  $80,000. 

Fiskdale,  Mass. — The  Worcester  &  Southbridge  Ry 
Co.  is  reported  to  be  considering  the  extension  of 
its  line  12  miles  from  Fiskdale  through  East  Brim- 
field,  Brimfleld  to  Palmer,  there  to  connect  with  the 
line  to  Springfield.  W.  H.  Culver,  Ch.  Engr.,  Wor- 
cester. 

Hartford,  Conn. — The  Hartford  &  Middletown  Ry. 
Co.  and  the  New  Haven  &  Middletown  Uy.  Co.  have 
been  incorporated,  with  a  capital  of  $3,000,000.  to 
construct  electric  railways — one  from  Hartford  to 
Middletown,  the  other  from  Middletown  to  New 
Haven.  Incorporators :  Chas.  E.  Perkins,  Hartford  ; 
i*'rank  I>.  Haines,  Middletown  ;  S.  H.  Wagner,  New 
Haven,  and  others. 

.New  York,  N.  Y. — The  Bd.  of  Aldermen  on  Dec.  10 
passed  the  ordinance  granting  the  Pennsylvania  R.  B. 
Co.  the  right  to  tunnel  under  Hudson  Rlrer  to  the 
Boro.  of  Manhattan,  to  the  projected  terminal  of 
the  company  below  34th  St.  between  7th  and  9th 
Aves.,  then  eastward  under  East  River  to  the  Boro. 
of  Queens,  to  connect  with  the  Long  Island  R.  R. 
system  recently  acquired  by  the  Pennsylvania  Co. 
The  company  proposes  to  spend  $50,000,000  on  the 
Improvement,  w.  H.  Brown,  Ch.  S>ngr.,  Philadelphia, 
Pa. 

The  Bd.  of  Aldermen  also  passed  on  Dec.  16  the 
franchise  giving  the  New  York  &  New  Jersey  B.  R. 
Co.  the  privilege  of  landing  Its  Hudson  River  tunnel 
at  West  St.  This  franchise  is  for  a  tunnel  from 
New  Jersey  tor  a  trolley  line,  the  tunnel  to  strike 
Manhattan  at  the  foot  of  Morton  St.  and  to  run  up 
to  Greenwich  St.  The  plan  of  the  company  Is  to 
continue  and  complete  the  partly  constructed  tunnel 
under  North  River,  work  on  which  is  now  being  prose- 
cuted on   the  Jersey  side. 

The  State  R.  R.  Comn.  is  stated  to  have  authorized 
the  Union  Ry.  Co.  of  New  York  to  use  the  overhead 
trolley  system  in  extensions  ot  its  lines  on  several 
str^iets  In  the  Bronx  Boro. 

Pleasantvillc,  N.  J. — The  Atlantic  City  &  Suburban 
By.  Co.  Is  stated  to  have  secored  a  right  of  way  In 
PleasantTllle  and  Absecon. 


Boyertown,  Pa. — The  Town  Council  has  granted 
right  of  way  to  Trappe  &  Limerick  St.  Ry.  Co.;  this 
is  the  connecting  link  needed  by  the  United  Power 
&  Trjiuspt.  Co.,  tor  continuous  line  from  Reading  to 
Philadelphia.     J.  A.  Rlgg,  Pres.,   Iteadlng. 

Northeast,  Md. — The  Town  ('omrs.  are  stated  to 
have  granted  a  franchise  to  the  Cherry  Hill,  Blkton 
&  Chesapeake  City   Electric   By.  Co. 

Elkton,  Md. — The  Elkton.  Newark  &  Eastern  Shore 
R.  R.  Co.  Is  reported  organized,  with  Joshua  Clay- 
ton Pres.,  and  Albert  Constable,  Jr..  Secy.  The  com- 
pany proposes  constructing  a  trolley  line  between 
Elkton  and  Delaware  City,  by  way  of  Newark,  to 
connect  with  the  Wilmington  &  Delaware  City  line 
now  In  operation.  It  also  proposes  extending  Its 
line  down  to  the  Eastern  Shore  of  Md.  The  Vande- 
grlft  Construction  Co.  will  probably  be  the  con- 
tractors. 

Hyattsville,  Md. — The  contract  for  erecting  a  power 
house  for  the  Washington.  Baltimore  &  Annapolis 
Electric  Ry.  Co.  Is  stated  to  have  been  awarded  to 
the  Cleveland  Construction  Co.  of  Akron,  O.  The 
building,  fully  equipped  with  machinery,  will  cost 
about  $:i00.000.  The  company  is  also  reported  to  be 
taking  estimates  for  a  building  to  contain  car  sheds 
and  machine  shops  at  Annapolis:  it  will  be  of  con- 
crete construction.  180x60  ft.,  and  cost  about  $25,000. 
Jas.  Christy,  Jr.,  VIce-Pres.,  Washington,  D.  C. 

Newark.  Del. — The  Newark.  Elkton  &  Eastern  Shore 
Electric  Ry.  Co.  is  reported  organized,  with  Joshua 
Clayton.  Pres..  and  Albert  Constable.  Jr.,  Secv.  The 
company  proposes  constnicllng  a  trolley  road  from 
Newark.  Del.,  via  Elkton.  Chesapeake  City  and  on 
down  the  eastern  shore  of  Maryland. 

Portsmouth,  O. — S.  P.  Band,  Engr.  In  Charge,  writes 
In  regard  to  the  construction  of  a  new  power  house 
for  the  Portsmouth  St.  Ry.  &  Electric  Light  Co.. 
that  contracts  for  the  electrical  machinery  and  steam 
turbines  have  been  let,  but  contracts  for  boilers,  con- 
densers, and  buildings  are  still  to  be  let.  Cost, 
$150,000. 

Lorain.  0. — The  Lorain  &  Western  Electric  Co.  has 
been  incorporated,  to  construct  a  trolley  line  between 
Cleveland  and  Lorain,  a  distance  of  20  miles.  Incor- 
porators: Rev.  A.  B.  Stuber,  Geo.  L.  Cooley,  Frank 
R.   Lander,  and  others. 

Cincinnati.  O. — The  Cincinnati.  Dayton  &  Ft.  Wayne 
-R.  R.  Co..  of  Dayton,  has  been  Incorporated,  with  a 
capital  of  $1,000,000  to  construct  an  electric  railway 
from  Cincinnati  to  Ft.  Wayne,  Ind.,  and  to  Toledo. 

Hartford  Citii,  Ind. — The  Co.  Comrs.  are  stated  to 
have  granted  a  franchise  to  the  Oil  Belt  Traction 
Co. 

Vincennes.  Ind. — The  Western  Indiana  Traction  Co... 
of  Vincennes,  has  been  Incorporated,  with  a  capital 
of  $100,000.  to  construct  Interurbnin  railways  In  Van- 
derburgh, Posey.  Gibson,  Knox,  Sullivan"  and  Vigo 
Counties.  The  company  also  has  the  power  to  fur- 
nish electric  light  and  power.  Directors:  Edgar  H. 
DeWolf,  Chas.  W.  Benham.  Saml.  W.  Williams,  and 
others,  all  of  Vincennes. 

South  Bend,  Ind. — The  Indiana  Rv.  Co.  (Electric) 
is  preparing  to  extend  Its  tracks  to  Notre  Dame,  and 
have  the  line  In  operation  in  1903.  Jas.  McM.  Smith, 
VIee-Pres.   and  Gen.   Mgr.,   South  Bend. 

Boone,  la. — L.  W.  Reynolds  is  reported  interested 
in  the  construction  of  an  electric  railway  from 
Boone  to  Webster  City  and  Praser.  a  distance  of 
about  65  miles. 

Detroit.  Mich, — The  Detroit,  Monroe  &  Toledo  Short 
line  has  been  Incorporated,  with  a  capital  of  $3,000,- 
000..  The  Black-Miilkey  Electric  Ry.  connecting  Mon- 
roe and  Toledo  has  been  taken  over  and  will  be  ex- 
tended to  Detroit.  Of  the  capital,  $1,000,000  Is  set 
apart  for  Improvements.  Stockholders:  C.  A.  Black 
and  J.  M.  Mulkey.  Detroit;  Arthur  Hill,  Saginaw; 
Matthew  Slush,   Mt.  Clemens,  and  others. 

Youngstown,  0. — The  City  Council  Is  stated  to  have 
granted  a  franchise  to  the  Lake  Erie,  Youngstown  & 
Southern  R.  R.  Co. 

Ripon,  Wis. — The  CMty  Council  Is  stated  to  have 
passed  an  ordinance  granting  the  Madison  &  North- 
western R.  R.  Co.  a  franchise  to  construct,  maintain 
and  operate  an  electric  railway  line  In  Ripon. 

Virginia,  Minn. — The  City  Council  Is  stated  to  have 
granted  a  franchise  to  the  Mlasabe  Electric  Ry.  Co. 

Greenville,  Miss. — It  is  stated  that  the  Delta  Light 
&  Power  Co.  proposes  constructing  an  electric  rail- 
way 3%  miles  long. 

Beaumont,  Te.T. — The  City  Council  Is  stated  to  have 
granted  a  franchise  to  the  Beaumont.  Port  Neches  & 
Port  Arthur  Electric  Ry.  Co. 

Palestine,  Tex. — See  "Power  Plants.  Gas  and  Elec- 
tricity." 

Marion.  Ala. — The  City  Council  Is  stated  to  have 
granted  the  Marlon  Light  &  Power  Co.  a  franchise  to 
construct  an  electric  railway. 

Little    Rock.   .Ark. — Local    press    renorts    state    that 
the  Little  Rock  Traction  &  Electric  <'o.  will  construct.' 
a  new  power  plant,  at  a  cost  of  $500,000. 

Lincoln.  Net). — The  Lincoln  Traction  Co.  is  stated 
to  have  decided  to  construct  a  large  addition  to  Its 
power  plant.     J.  H.  Humpe,  Mgr.,  Lincoln. 

Oregon  City.  Ore. — The  City  Council  is  stated  to 
have  granted  a  franchise  to  the  Oregon  City  &  Su- 
burban Ry.  Co. 

Spokane.  Wash. — Local  press  reports  state  that  th.? 
Washington  Water  Power  Co.  Is  considering  the  ex- 
tension of  the  Spragne  Ave.  line  to  connect  with  Its 
Union  Park  spur,  the  construction  of  a  new  line  from 
Ross  Park  west  on  Indiana  Ave.,  and  the  construc- 
tion of  a  double  track  steel  bridge  across  Spokane 
River  at  Post  St.     D.  L.  Hnntington,  Mgr.,  Spokane. 

Grass  Volley.  Cal. — The  Bay  Counties  Power  Co.  is 
stated  to  have  completed  a  survey  for  an  electric 
line  from  Grass  Valley  to  Colfax. 

Oroville,  Cal. — It  Is  stated  that  bids  are  wanted 
Jan.  8  for  the  purchase  of  a  franchise  to  construct 
and  operate  an  electric  railway  over  certain  roads  In 
Butte  Co.,  as  applied  for  by  Fred.  M.  Clough.  H.  T. 
Batchelder,  Co.  Clk. 
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SMtlto.  TTm*.— The  Seattle  &  Everett  Intemrlian 
Rt  Co.  has  been  Incorporated,  with  a  canltal  of 
11500  000  to  construct  an  electric  railway  between 
Seattle  and  Krerett.  a  distance  of  3S  miles.  lncor_ 
potatots:  M.  V-  Haynes,  Jas.  K.  McMiirray.  and 
othen. 

Olfaw  Out — E.  J.  WaUh  is  reported  to  have  com. 
Mmfinil  •arrej'ing  for  an  electric  railway  for  the 
Ottawa.  BrockTllle  A  St.  Lawrence  Ry.  It  will  be 
OS  mllca  la  length. 

RAILROADS. 

Attletoro  llat». — Plans  for  abulislilug  llif  Krade 
ciOMlBSS  oi  the  N.  T..  N.  H.  *  H.  K.  18.  In  Attle- 
boro  an  imported  as  being  under  consUU-ratlon.  If 
the  plana  are  accepted.  It  Is  stated  that  the  Attleboro 
branch  rtwd  of  the  I'nlon  Traction  Co.,  which  Is  now 
IVobaMe  coat  of  work  U  »4tK>.t>tHi.  C.  M.  Intsersoll.  Jr.. 
CT«.  Engr..  New  Haven.  Conn. 

trWMiawtotra,  Jfo**.— The  Hoosac  Valley  St.  Ry. 
Co  U  stated  to  have  petitioned  the  State  R.  K. 
Comrs.  for  the  alKillsbment  of  certain  grade  crossiUKS 
In  Wllllamslown,  .\dam8  and  North  .Adams.  «.  1. 
Nary,  Hgr.,  North  Adams. 

WwMtvtoa,  U.  C. — See  "Baslnesa  Buildings." 

Onenicich.  h.  1.— The  Battenklll  R.  K.  Co..  of 
Greenwich,  has  been  Incorporated,  with  a  capital  of 
$75  000  to  operate  a  steam  rallnwd  7  miles  long 
(rom  Greenwich  to  Schuylervllle.  Directors :  G.  F. 
Blaady  and  C.  P.  Noyes.  of  N.  Y.  City,  and  1.  C. 
Blandy.  of  Greenwich. 

BwutduU,  K.  C— It  Is  sUted  that  the  J.  M.  Brick 
Lomber  Co.  will  constmct  13  miles  of  railroad  from 
Hnntdale  to  a  point  In  Yancy  County,  N.  C. 

JfoaM«ce,  /«. — The  Illinois,  Iowa  A  Minnesota  Ry. 
Co.  haa  been  Incorrorated.  with  principal  offices  in 
cntlcaao  and  a  capital  of  JluftOOO.  The  new  road  Is 
to  be  conatructed  from.  Momence  through  the  coun- 
ties of  Kankakee.  Will.  Grundy,  Kendall,  Kane,  De 
Kalb,  Ogle,  Winnebago,  Stephenson,  and  Jo  Daviess, 
lemlnaUng  at   EUist  Dubuque,  III. 

£mo«*«.  Wit. — The  Chicago.  Waukegan  &  Elgin 
By  Co.  la  reported  to  be  considering  the  construc- 
tiOB  at  a  steam  railroad  from  Foxlake,  III.,  to 
W.  T.  Arthur,  Pres.,  Council  Bluffs,  la. 


Hlmort,  /ad. — It  Is  sUted  that  the  Southern  Indi- 
ana R.  K.  Co.  will  extend  Its  line  from  t.lnora  to 
KvansTllle.  a  dUtance  of  about  70  miles.  J.  W.  Thomp- 
son. Gen.  Supt.,  Terre  Haute. 

t-i»ci«Ma«.  O.—H.  M.  Strong.- Hotel  Sterling.  Cln 
cinnatl.  is  desirous  of  securing  bids  for  const  ructln^ 
17  miles  of  double  tnfck  «llroad  construction,  from 
•23  to  40  miles  from  Cincinnati :  most  of  it  is  very 
heavy  work  :  portions  of  it  have  considerable  loose  rock. 
Approximately  2,500,'W)0  yds.  of  material  to  be  ex 
canted.  Transportation  on  outfit  free  from  ht. 
Loala.  Chicago,  Cleveland  and  other  Intermediate 
Dolnu:  80-lb.  rails  and  frogs  free.  The  work  can 
now  be  inspected,  and  further  information  will  be 
given  by  Mr.  Strong. 

Itmvenna,  O. — Drake  4  Stratton,  of  Philadelphia. 
Pa.  are  suted  to  have  secured  the  contract  for  chang- 
ing the  line  of  the  Cleveland  &  Pittsburg  division  of 
the  Pennsylvania  Lines  West,  between  Ravenna  and 
Hudson ;  cost  rei>orted  to  be  about  |650,UOO. 

Orapton  Springt,  Ky. — The  Illinois  Central  R.  R. 
Co  Is  reported  to  have  In  contemplation  the  exten- 
sion of  Its  line  from  Grayson  Springs  Station,  20 
miles  southwest  to  Peonia,  Ky.  W.  J.  Harahan,  Oh. 
Engr.,   Chicago,   III. 

OMrcr  Springs.  Tetin. — The  Callahan  Construction 
Co  la  stated  to  have  secured  the  contract  for  the 
eonstractlon  of  the  Oliver  Springs  branch  of  the 
KnoxviUe,  LaFoilette  4  Jelllco  B.  R.  (R.  Montfort, 
th.  E-Jgr..  Louisville,  Ky.).  The  cost  Is  reported  to 
be  about  $200,000. 

HmUevtiUe,  ln4.  Ter. — The  Choctaw-Rock  Island 
B.  B.  Co.  la  stated  to  have  decided  to  construct  a 
Une  from  HailercUle  to  Dallas,  Tex.,  a  distance  of 
100  miles.     W.  E.  Dauchy,  Ch.  Engr.,  Chicago,  111. 

Vicluburg,  J/wo. — Press  despatches  state  that  the 
Natcbes  ft  Gulf  K.  R.  survey  (final)  has  been  com- 
pleted. 'The  counties  traversed  are  Adams,  Fra-nklin, 
Amite,  Marlon,  Pearl  River,  Hancock,  and  Harrison. 

OolamMa,  yit.—A  preliminary  survey  Is  stated  to 
have  been  completed  for  a  new  line  for  the  Gulf  & 
8Un  Island  B.  R.  Co. -from  Mendenhaii  to  Columbia, 
a  dbtance  of  SO  mile*  W.  W.  Vail,  Ch.  Engr.,  Gulf- 
port,   Mlai. 

Crockett,  Tar. — P.  A.  McCarthy,  of  Kennard,  Tex.. 
Ch.  Engr.  of  the  Eastern  Texas  B.  R.  Co.,  Is  stated 
to  have  completed  the  preliminary  survey  for  an  ex- 
tension of  the  line  from  Kennard  to  Crockett,  a  dis- 
tance of  31  mile*. 

Orva^rer.  Te*. — The  Granger.  Georgetown.  Austin  & 
San  Antonio  Ry.  Co.,  recently  chartered  to  construct 
4  railroad  from  Granger,  via  Georgetown  to  Austin, 
about  BO  miles,  will  be  operated  by  the  Mo.,  Kan. 
*  Tex.  By.  (8.  B.  PIsher,  Ch.  Engr.,  St.  Louis.  Mo.): 
It  has  been  partially  graded  by  the  former  George- 
town it  Granger  Ry.  Co.;  remainder  of  line  will  be 
located  at  once  and  contracts  let  for  construction. 
C  B.  Jones,  Granger,  VlcePres.  and  Secy.;  A.  A. 
Allen,  of  St.  Louis,  Mo..  Pres.;  T.  S.  Miller,  of  Dal- 
las, Atty.     Capital  stock,  |90,0W). 

Bllt^  llin. — The  Blloxl.  Waynesboro  ft  Cahawba 
Vall^  B.  B.  Co.  la  reported  Incorporated  to  build  a 
tsUzoad  froa  Blloxi  to  a  point  on  Tombigee  River  in 
All  ~ 


L^ietatown,  Mont. — The  City  t'x>uni'll  is  stated  to 
hare  granted  •  (raneblse  to  the  Montana  B.  R.  Co. 
BoM.  Itantoal,  Gen.  Mgb,  Helena. 

Lot  .Knorlu,  fat. — The  Ixis  Angeles.  Ocean  Park  & 
Santa  Monica  R.  R.  Co.  has  been  incorporated,  with 
a  capital  of  $1,000,000,  to  consteiict  a  line  alKiut  1.5 
mUea  in  length.  DIrectori:  W.  S.  Hook,  Abbott  Kin- 
ney, and  otiien. 
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PUBLIC  BUILDINGS. 

Worcr»«cr.  Jfoj.*.— The  Fin.  I'-m.  of  City  Council 
has  voted  to  recommend  a  loan  of  5300,000  to  en- 
large and  equip  the  City  Hospital. 

Helrosi\  Uata. — Itlds  will  be  received  by  .lolin  l.iir- 
rabee.  .Mayor,  until  Dec.  ;.'T  for  ereiting  a  pulillc 
library. 

KinoetoH,  N.  Y. — The  Cluircli  Construction  Co.  (F. 
A.  Palen,  Pres.,  Kingston)  is  stated  to  have  secured 
the  contract  for  erecting  the  Carnegie  Library,  for 
$29,in. 

Camden.  .\",  ,/.— Local  |>i-ess  reports  state  that  arilii 
tects  will  submit  to  the  Co.  Bidg.  Com.,  Dec.  .n, 
plans  and  speciflcatlons  for  the  proposed  new  county 
buildings  in  Cnniden. 

ir(i*/i(»i«<oii.  D.  ('.- Tlie  |)lnn8  of  Cov»  &  Steward 
sou,  320  Walnut  St..  Philadelphia,  Pa.,  have  been 
accepted  for  the  new  municipal  building  to  be  erected 
on  14th,  D  and  E  Sts.,  N.  W.,  to  cost  ;?900,000. 

Pittsbuiy.  i'u." It  is  stated  that  the  Sisters  of  Di- 
vine Providence  will  erect  a  school,  convent  and 
chapel  on   Lincoln   and   Verona  Aves.,   to  cost  In  all 

The  Congregation  of  Holy  Rosary  R.  C.  Church  is 
reported  to  have  plans  prepared  for  a-u  edlflcc  to  be 
erected  on  Lincoln  and  Leniingtou  Aves.,  to  cost 
$30,000.  ^  ^    ^      ,, 

Henry  Shenk,  900  Lewis  Blk.,  Is  stated  to  have 
received  the  contract  for  erecting  a  shelter  house  In 
Schenley   I'ark,   for  $25,000. 

Philailelphia,  Fa.— The  Select  Council  has  passed 
an  ordinance  providing  for  the  purchase  of  Macales- 
ter  Farm,  as  the  site  for  the  Municipal  Hospital. 

Camden,  X.  ,/.— Chas.  W.  Bolton  &  Co.,  Wlther- 
spoon  BIdg..  I'hiladelphla.  I'a.,  are  stated  to  have 
been  selected  to  prepare  plans  for  a  $30,000  church 
and  Sunday  school  for  the  State  St.  -M.  E.  Church,  to 
be  erected  at  6th  and  State  Sts. 

Columbus.  O. — At  the  meeting  of  the  Ohio  Comrs. 
of  the  St.  Louis  Exposition,  Dec.  9,  It  was  decided 
to  request  plans  from  Ohio  Architects  for  a  building 
to  be  erected  at  St.  Louis,  Mo.  Plans  to  be  sub- 
mitted by  Mar.  1st.  Wm.  F.  Burdell,  Pres.,  Co- 
lumbus. 

ifon7t»ette,  Mich. — Patton  &  Miller,  153  La  Salle 
St.,  Chicago,  111.,  are  stated  to  have  been  selected 
to  prepare  plans  for  the  Peter  White  Library  to  be 
erected  oa  Front  and  Ridge  Sts. 

Albert  Lea,  iHnn. — The  Library  Bd.  has  adopted 
the  plans  of  Shlck  &  Both,  of  La  Crosse,  Wis.,  for 
a  1-story  stone  and  brick  library,  to  cost  $12,000. 

Chicago,  III. — E.    Stanford    Hall.    153   La   Salle   St.. 

is  stated  to  be  preparing  plans  for  an  edifice  to  be 

erected  at  Wrlghtwood  and  N.   Spaulding  Aves.    for 

the  Norwegian    Baptist   Congregation,    to   cost   about 

.  $25,000. 

Monmouth,  111. — The  Warren  Co.  Comrs.  are  re- 
ported to  have  decided  to  build  a  $30,000  almshouse. 

Calumet,  Uieh. — It  Is  stated  that  St.  Joseph's 
Church,  which  was  recently  destroyed  by  Are,  will 
be  rebuilt,  at  a  cost  of  $40,000. 

Decorah.  la. — The  plans  of  F.  W.  Kinney,  of  Min- 
neapolis, Minn.,  are  stated  to  have  been  accepted 
for  the  Winneshiek  County  Court  House,  to  cost 
about  $75,000. 

Duluth,  Minn. — It  is  slated  that  the  F'rench  Catho- 
lics will  erect  a  church  and  school  at  23d  Ave.  W. 
and  Michigan  St.  Zachary  Lacasse  will  superintend 
the  work,   which  Is  estimated  to  cost  $90,000. 

Lorain,  O. — Patton  &  Miller,  of  Chicago.  111.,  are 
stated  to  have  been  selected  to  prepare  plans  for  a 
Carnegie  Library,  to  cost  about  $30,000. 

Hickman,  Ky. — Bids  will  be  received  until  Jan.  H 
by  the  Fiscal  Court  of  Fulton  Co.,  for  erecting  a 
court  house  according  to  plans  prepared  by  Frank 
P.  Milburn,  Columbia,   S.  C.     S.  D.  Luten,  Clk. 

Loa  Angeles,  Cal. — Murphy  &  McLennan,  119  V4  S. 
Spring  St.,  are  stated  to  have  secured  the  contract 
for  erecting  (exclusive  of  plumbing  and  Interior  fin- 
ish) the  Chamber  of  Commerce  Bldg.  on  B'way  and 
2d  St.,  for  $125,000.  It  will  be  6  stories  high,  and 
measure  132x185  ft. 

.Son  Bernardino,  Cal. — P.  P.  Burnham  and  Wni. 
Bllesner  arc  stated  to  have  prepared  plane  for  a 
Carnegie  Library,  to  cost  $20,000. 

Victoria.  B.  V. — It  is  stated  that  bids  will  be  re- 
ceived until  Dec.  30  for  Installing  hot-air  heating  ap- 
paratus in  the  drill  sheds  at  Kamloops  and  Nelson. 
Wm.  Henderson,  Clk.  of  Wks. 

BUSINESS    BUILDINGS. 

Laconia.  N.  II. — A  correspondent  writes  that  the 
Masonic  Temple,  which  was  destroyed  by  flre  Dec.  5, 
will  probably  be  rebuilt.     Cost  of  building,  $80,000. 

Worcester,  Mass. — The  Chase  Bldg..  44  Front  St., 
is  reported  to  have  been  destroyed  by  Are  Dec.  11. 

Boston,  Mans. — It  Is  stated  that  a  $00,(100  ware 
bouse  Is  to  be  built  on  the  Boston  Wharf  Co.'s  land 
on  Congress  and  Stilllngs  Sts.  It  will  be  5  stories 
high,   121x83  ft.  , 

Buffalo.  N.  Y.  ~Jt  is  stated  that  a  parish  house  is 
to  be  erected  for  the  Trinity  Elpiscopal  Church,  to 
cost  about  $50,000.     Rev.  C.  J.  Davis,   Rector. 

WasMngtpn,  V.  C. — The  House  o(  Representatives 
on  Dec.  15  passed  the  Senate  bill  providing  for  the 
erection  of  a  union  railroad  station  In  Washington, 
to  cost  $4,000,000.  The  station  is  to  be  north  of 
the  present  site  of  tie  B.  &  O.  station,  at  Delaware 
and  Massachusetts  Aves.,  and  In  front  of  It  Is  to  be 
a  large  plaza  park.  The  Pennsylvania  R.  R.,  by  the 
terms  of  the  bMH  Is  to  remoKp  Its  tracks  from  the 
Mali  and  reach  the  site  of  the  proposed  station 
through  a  tunnel  to  run  between  the  Capitol  and  the 
Library  Building.  The  government  Is  to  pay  the 
Pennsylvania  R.  R.  $1,500,000,  and  the  B.  &  O.  R.  B. 
$500,000,  In  addition  to  providing  for  the  plaza  park. 
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MoKeea  Rockt,  Pa. — See  "Water." 

\tlanta.  (?«. — It  Is  stated  that  a  Hstuiy  building. 
to  cost  $300,000,  will  be  erected  on  the  site  of  the 
Norcross  Bldg.  destroyed  by  flre  on  Dec.  9.  Capt. 
J.   W.  English  is  reported  interested. 

chicai/ii.  III. — it  is  stated  that  plans  are  being  pre- 
pared for  an  express  and  freight  hiiiiding  for  the 
Lake  Shore  K.  R.  (H.  A.  Ziesel.  Div.  Supt.,  Chicago) 
and  lite  Rock  Island  R.  B.  (O.  H.  Hubbell,  Div.  Supt.. 
Chicago).  The  building  will  be  2  stories  high,  and 
cost  $75,000. 

■the  Iroquois  Theater  Co.  has  secured  a  permit  for 
the  erection  of  a  2-story  theater  at  79  to  83  Randolph 
St. :  cost  estimated  at  $300,000. 

yiint,  Mich. — Clark  &  Munger,  Bay  City,  Mich., 
have  pii'pared  plans  and  speciflcatlons  for  a  3-8tory 
store  and  otHoe  bldg.,  110.\80  ft.,  to  be  erected  in 
this  city,  for  the  Supreme  Div.  Knights  of  the  Loyal 
Guard;  bids  for  the  erection  of  which  will  be  re- 
ceived until  Jan.  20.  The  work  will  Include  press 
brick,  structural  Iron  and  steel,  electric  passenger 
elevator  and  2  freight  elevators,  steam  heating,  elec- 
tric wiring  and  plumbing. 

Elivood.  Ind. — Geo.  H.  Johnson,  of  St.  Louis  M'l.. 
Is  reported  Interested  in  the  erection  of  a  hotel  at 
BIwood. 

.St.  MuriiH.  O. — liids  are  wanted  Jan.  2  for  erecting 
a  brick  building  on  Wharf  St.  John  M.  Keonig,  Gen. 
Mgr.,    Front  and   Spring  Sts. 

Cleveland,  O. — The  Brooks  Co.,  Stationers,  is  stated 
to  have  decided  to  erect  a  7-story  building  at  122 
Superior  St.,  at  a  cost  of  $60,000.  Architects,  F.  S. 
Barnum  &  Co.,  New  England  Bldg. 

Mobile,  Ala. — It  is  rumored  that  the  New  York 
Life  Insurance  Co.  has  purchased  St.  Johns  prop- 
erty, N.  E.  St.  Francis  and  Royal  Sts.,  and  contem- 
plates erecting  an   8-story   building. 

Birminuham,  Ala., — John  GrifHth  &  Son,  1.35  Adams 
St.,  Chicago,  111.,  are  stated  to  have  secured  the  con- 
tract for  erecting  a  12-story  office  building  on  2d 
Ave.  and  20th  St.  for  about  $500,000. 

Knokiitie  Uii.ih.  —  L.  I  Ui'nii  li.  "kcrv  "Id"  ,  Is  the 
architect  for  a  3-story  brick  building,  130x90  ft.,  to 
be  erected  for  S.  Heath  of  Spokane. 

li  i«  siaiea  tuai  tne  Itidpatli  Hotel  was  destroyed 
by  fire  Dec.  12. 

.•icottle.  Wash. — llamm  &  Schmitz.  of  tlie  Huller 
Hotel,  are  reported  Interested  In  the  erection  of  a 
■J-stoiy  hotel  at  2d  Ave.  and  Cherry  St.,  to  cost 
$500,000. 

Fresno,  C«!.>— The  Knights  of  Pythias  are  reported 
to  be  considering  the  erection  of  a  $50,000  society 
building.     C.  E.  Church,  Pres. 

Helena,  Mont. — The  contract  for  erecting  the  uuioi. 
station  for  the  Northern  Pacific  and  the  Great  North- 
ern Railroads,  at  Helena,  Is  stated  to  have  been 
awarded  to  Geo.  S.  Decks  &  Co.,  of  St.  Paul,  Minn. ; 
cost  reported  to  be  about  $50,000. 

San  Francisco,  Cal. — Wm.  Koenig,  120  Sutter  St.. 
is  stated  to  have  prepared  plans  for  an  apartment 
hotel  to  be  erected  on  Bush  St.  and  Burritt  PI.,  for 
Harry  N.  Stetson,  to  cost  about  $125,000. 

Quebec,  Que. — It  is  stated  that  the  Victoria  Hotel 
was  destroyed  by  flre  Dec.  14. 

DWELLINGS. 

Montclair.  N.  J. — It  is  stated  that  a  dwelling  wlli 
be  erected  on  N.  Mountain  and  Watehung  Aves.  for 
Adlal  B.   Stevenson,  at  a  cost  of  $180,000. 

Pittsburg,  Pa. — A.  F.  Link  Is  stated  to  have  i>re- 
pared  plans  for  a  brick  veneered  building  on  Locust 
St.  for  D.  H.  Crisman,  to  cost  $24,000. 

It  Is  stated  tliat  John  McSorley  will  erect  a  4- 
story  brick  apartment  house  on  Center  and  Craig 
Sts.,  at  a  cost  of  $65,000. 

SCHOOLS. 

Brockton.  Muss. — The  Council  on  Dec.  11  passed  an 
ordinance  appropriating  $180,000  for  a  high  school. 

Brooklyn,  N.  Y. — Bids  are  wanted  Dec.  24  for  erect 
ing  School  No.  144,  Boro.  of  Brooklyn.  C.  B.  J. 
Snyder,   Supt.  of  School  Bldgs.,   N.   Y.  City. 

Bids  will  be  received  until  Dec.  29,  by  C.  B.  J. 
Snyder,  Supt.  of  School  Bldgs.,  N.  Y.  City,  for  erect- 
ing School  No.  145,  and  until  Dec.  30  for  erecting 
Schools  Nos.  91  and  119,  also  on  the  same  date  for 
sanitary  work  In  School  No.  138,  all  in  the  Boro.  of 
Brooklyn. 

Jersey  City,  N.  J.— The  School  Bd.  on  Dee.  12  is 
stated  to  have  authorized  the  Supervising  Archt.  to 
prepare   preliminary  plans   for  a   high   school. 

Xeic  York,  N.  Y. — Bids  are  wanted  Dec.  29  for  eie<t- 
Ing  School  No.  106.  C.  B.  J.  Snyder,  Supt.  of  School 
Bldgs. 

Iionii  Island  City,  N.  V.— Bids  are  wanted  Dec.  29 
for  installing  a  ventilating  and  heating  apparatus  in 
School  No.  51,  and  Until  Dec.  30  for  installing  elec- 
tric light  wiring  and  electric  bell  system  iii  tlie  same 
school,  Boro.  of  Queens.  C.  B.  J.  Snyder.  Supt.  of 
School  Bldgs.,   N.   Y.   City. 

Ft.  Wailsirorth,  N.  Y. — Bids  will  be  received  until 
Dec.  30  by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.. 
N.  Y.  City,  for  erecting  School  No.  34,  at  Ft.  Wads- 
worth,  Boro.  of  Richmond. 

Buffalo,  N.  Y. — The  following  are  the  lowest  bids 
opened  by  the  Bd.  of  Pub.  Wks.,  Dec.  12,  for  a 
school  in  District  13:  Masonry,  Niederpruem,  Gibbs 
&  Schaaf  Co.,  $20,467:  carpentry,  Herman  Houseman, 
$10,757;  plumbing  and  gas-flttiug,  Barnd  &  Gciger. 
$3,.572:  roofing  and  metal  work.  F.  H.  Menge,  $4,481; 
and  ventilating  and  heating,  Jos.  Bronoid.  $9,481. 

Philadelphia.  Pn. -Tlie  contract  for  erecting  a  20- 
loom  school  at  Morris  St.  and  Moyamensing  Ave.  Is 
stated  to  have  been  awarded  to  S.  Gourley,  Jr.,  1808 
Gratz  St.,  for  $93,787. 

Monessen.  Pa.— The  School  Bd.  is  stated  to  have 
decided  to. erect  a  $50,000  school  in  the  spring. 
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Actc  York,  ?7.  Y. — The  following  bids  were  opened 
Dec.  15  by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs., 
Dcpt.  of  Educ,  for  the  general  construction  ot  school 
183,  Boro.  of  Manhattan — a,  to  complete  Sept.  1, 
1003:  6,  to  complete  Jan.  1.  1904:    Patrick  Sullivan. 

a,  S186.000;  b,  $1-S.T80.  Richard  L.  Walsh,  a,  $ly^.- 
fiOO  ;  6,  $191,053.  Thos.  B.  Leahy,  b,  $161,930.  John 
II.  Goetschlus,  b,  $Je(),0O0.  P.  J.  Walsh.  51(3  ."itli 
.\ve..  o,  $156,000  (awarded).  Thos.  Cockerlll  &  Son, 
II.  $164,500;  6,  $164,500.  Wm.  &  Thos.  Lamb,  (/, 
$165,111.     Chas.  11.   I'eckworth,    b,  $155,622. 

Bids  opened  at  the  same  time  for  the  general  con- 
struction of  school  81.  Boro.  of  Queens — a,  to  com- 
plete Sept.  1,  1903:  b,  to  complete  Jan.  1.  1904:  P. 
J.  Walsh,  b.  $229,500.  Myron  C.  Hush,  327  Franklin 
Ave.,  Brooklyn,  6,  $213,333  (awarded).  Thos.  Cock- 
erlll &  Son,  a,  $244,500;  b,  $244,500.  Wm.  P.  Mc- 
tJarry,  a,  $231,971  ;  b,  $224,883.     John  H.  Goetschlus, 

b,  $229,900.  Peter  CJeary,  6,  $219,445.  Wm.  &  Thos. 
Lamb,  h,  $213,921.  Chas.  H.  Peekworth,  6,  $222,787. 
John  Auer  &  Sons,  a,  $232,500 ;  ft,  $225,000.  Geo. 
lllldebrand,  6,  $223,981. 

Bids  opened  at  the  same  time  for  Installing  electric 
light  wiring  and  fixtures — a.  Girls'  Technical  High 
School  ;  b,  school  72,  Boro.  of  Manhattan  :  Peet,  Mc- 
Anerney  &  Powers,  a,  $3,506 ;  6,  $3,611.  C.  E.  Hewitt 
&    Co.,    o,    $5,441  :    b,   .$5,178.      T.    Frederick    Jackson, 

a,  $2,262  ;  6,  $2,715.  Commercial  Const.  Co.,  a,  $2,903  ; 

b.  $3,243.  Griffin  &  Co.,  a,  $2,384.  Frederick  Pearce, 
a,  $2,385  ;  6,  $2,655. 

No  bids  were  received  Dec.  15  for  electric  elevators 
In  the  Morris  High  School,  Boro.  of  Bronx,  and  new 
bids  will  be  asked. 

Columbus,  O. — Bids  will  be  received  until  Jan.  12 
by  Luclen  Livingston,  Clk.  Bd.  of  Educ.  of  Marlon 
Township  for  furnishing  material  and  erecting  a  4- 
room  school  In  the  2d  DIst.,  Marion  Township. 

Sei/mour,  Wis. — The  School  Bd.  is  stated  to  have 
accepted  plans  of  H.  A.  Foeller,  of  Green  Bay,  for 
a  school  to  cost  about  $18,000. 

(.'anion,  III. — The  plans  of  Wm.  Wolf,  of  Galesburg, 
111.,  are  stated  to  have  been  accepted  for  a  school 
(o  be  erected  here  to  cost  $40,(X)0 

Clevelanil,  O. — Bids  will  he  leceived  liv  the  Bd.  ot 
Educ.  until  Jan.  6  for  $250,000  bonds.  Starr  Cad- 
wallader,   School  Dlr. 

Chk-ayo.  III.— Jos.  Molitor.  Jr.,  153  La  Salle  St., 
is  stated  to  -have  prepared  plans  for  a  3-8tory  paro- 
chial school  to  be  erected  at  Paulina  and  W.  18th 
Sts.,  for  St.  Vitus  R.   C.  Church,   to  cost  $20,000, 

Toledo.  O. — It  Is  stated  that  the  St.  Louis  Catholic 
Society  will  erect  a  $50,000  school.  Rev.  John  Harks, 
Rector. 

.S'(.  Heniii.  O. — Bids  are  wanted  Dec.  30  for  erecting 
a  school.     Dr.  J.  A.  Schlrock,  Clk. 

Hacine,  Wis. — The  Council  Is  reported  to  have 
adopted  plans  for  a  $30,000  addition  to  Garfield 
School. 

Beaumont,  Tex. — Competitive  plans  will  be  re- 
ceived until  Jan.  15  by  the  Bd.  of  Trus.  of  the  Pub. 
School  for  a  first  class  2  or  3  story  and  basement 
high  school  to  be  erected  on  a  block  of  ground,  3()0 
ft.  square;  said  building  to  be  constructed  of  brick, 
with  stone,  granite  or  terra  cotta  trimmings,  to  have 
a  slate  roof,  and  cost  not  to  exceed  $05,000.  B.  E. 
I'ettus,    Supt. 

tiedalia.  Mo. — The  citizens  are  stated  to  have  voted 
to  Issue  $40,000  bonds  to  erect  a  school,  to  replfice 
the   Broadway    School.  ■ 

STREET    CLEANING    AND    GARBAGE     DIS- 
POSAL. 

Jersen  City,  N.  J. — Mayor  Fagan  has  approved  the 
street  cleaning  contract  for  1903  as  awarded  to  Henry 
Byrne. 

l/orhrster,  N.  Y.^BIds  opened  Dec.  12  by  the  Bd. 
ot  Contract  &  .Supply  for  the  collection  of  garbage 
for  next  year  were  as  follows:  Chas.  W.  Hartung, 
$2.'5.300;  Thos.  Holahan,  $30,000;  M.  W.  Conway,  $31,- 
500. 

Trrnlon,  N.  J. — The  American  I'nderwrltlng  Co.  has 
made  two  offers  to  Mayor  Katzenbach  to  provide  this 
city  with  an  efficient  system  of  garbage  collection 
and  disposal.  The  first  proposition  is  to  dispose  of 
the  city's  garbage  In  an  odorless  and  sanitary  man- 
ner at  the  uniform  rate  of  $1..30  a  net  ton.  This 
does  not  Include  night  soil,  which  will  be  colioctert 
and  disposed  of  at  $2.25  acu.  yd.  There  will  be  no 
expense  to  the  city  for  a  plant  and  a  franchise  for 
not  less  than  10  years  Is  asked  for. 

The  second  plan  otters  to  collect  and  dispose  of 
air  garbage,  except  night  soil,  at  the  rate  of  $1.75 
H    net  ton,  and  night  soil  at  $2.25  per  cu.   yd. 

Toledo,  O. — Local  press  reports  state  that  a  waste 
utilization  company,  with  a  capital  stock  of  $200,000, 
owned  and  controlled  by  Toledo  capital,  is  one  of  the 
possibilities  for  Toledo  in  the  near  future,  providing 
a  long  term  franchise  can  be  secured  from  the  City 
Council. 

GOVERNMENT  WORK. 

Boston.  Mass. — Bids  are  wanted  at  the  XT.  S.  Engi- 
neer Office  until  Jan,  22  for  dredging  In  Boston 
Harbor,  as  advertised  in  The  Engineering  Record. 

A.  Schubert,  Ch.  Clk.,  writes  that  all  bids  opened 
r>ec.  2  at  the  U.  S.  Engineer  office  for  dredging  In 
<  helsea  Creek  and  Maiden  Uiver,  Mas.i.,  have  been 
rejected. 

A'Bicport,  It.  I. — Bids  will  be  received  until  Jan.  7 
for  3  double  sets  of  officers'  quarters  to  be  built  at 
the  0.  S.  Naval  Training  Station,  Newport.  W.  S. 
Cowles,  Acting  Ch.  Bureau  of  Navigation,  Navy 
Dept.,  Washington,  D.  C. 

Plattsburg.  N.  Y. — Bids  will  be  received  until  Jan. 
9  by  the  Quartermaster,  Plattsburg  Barracks,  for  roof 
and  basement  drainage,  at  the  Barracks. 

.innapolis.  Md. — Bids  will  be  received  until  Dec.  30 
at  the  Bureau  of  Navigation,  Xavy  Dept..  Washington. 
D.  ('.,  for  foundations  for  an  Officers'  Mess  Bidg..  al 
(he  U.  8.  Naval  Aoademv.  Annapolis.  Ernest  Flagg. 
Archt..  .35  Wall  St.,  N.  Y.  City.  W.  S.  Cowles,  Acting 
Ch.  of  Bureau. 

Ft.  Terrti,  N.  Y. — Bids  are  wanted  Dec.  31  for  con- 
structing gun  shed  and  machine  shop,  addition  to 
ordnance  storehouse,  at  this  post.  Address,  S.  Y. 
Brltt,   Q.  M. 


Jiew  York.  N.  Y. — The  Bd.  of  Comrs.  of  Quarantine, 
New  York,  on  Dec.  11  opened  the  following  bids  for 
repairs  to  sea  wall  and  docks  at  the  upper  Quarantine 
Station,  Hoffman's  Island,  New  York  :  Eilcry  Colby, 
Owego,  N.  Y.,  $56,850;  Snare  &  Trlest,  39  Cortlaudt 
St.,  $05,525  ;   P.  Sanford  Ross,  N.  Y.   City,  $76,025. 

Major  W.  L.  Marshall,  Corps  of  Engrs,  U.  S.  A., 
writes  that  the  contract  for  furnishing  material  and 
building  an  embankment  southwest  of  Governors  Is- 
land, New  York  Harbor,  has  been  awarded  to  the  N.  Y. 
Filling  Co.,  259  Washington  St.,  Jersey  City,  for 
$125,000. 

Wllminffton,  Del. — The  following  bids  were  opened 
Dec,  15  by  Col.  Jared  A.  Smith,  Corps  of  Engrs., 
II.  S.  A.,  for  the  construction  of  jetty  at  mouth  of 
Mlspillion  River — a,  price  per  cord  for  brush  ;  6,  price 
per  cu.  yd.  for  stone  ;  c.  Board  and  room  for  Inspector  ; 
The  Coast  Jetty  Co.,  New  York  City,  u,  $4.00 ;  ft, 
.f3.30;  c,  $1.00.  Smith  &  Hodge,  New  York  City,  a, 
.'ti3.25  ;  6,  $3.75;  c,  75  cts.  Benjamin  T.' Collins,  MU- 
ford,  Del.,  a,  $5.94  ;  ft,  $3.98 ;  c,  $1.00.  Wilson  M. 
Vlnyard,  Mllford,  Del.,  a,  $3.27  ;  ft,  $4.47  ;  c,  $1.00.  T. 
H.  Lyons,  Brookland,  D.  C,  a,  $4.98;  ft,  $3.48;  c, 
$1.00. 

Washington,  D.  C. — The  House  Com.  on  Pub.  Bldgs. 
&  Grounds  has  reported  favorably  upon  the  bill  ap- 
propriating $7,000,000  for  the  purchase  of  a  site,  and 
for  the  erection  of  a  Court  of  Justice  Building,  for 
the  accommodation  of  the  Supreme  Court  of  the 
U.  S.,  the  Dept.  of  Justice,  National  Law  Library, 
and  International  tribunals.  The  Com.  also  reported 
the  bill,  which  has  passed  the  Senate,  carrying  $2,- 
500,000  for  the  construction  of  a  new  Dept,  of  Agri- 
culture Bidg.,  but  cut  the  limit  of  cost  to  $1,5(X),000. 

New  York,  N.  Y. — Bids  will  be  received  until  Jan.. 
10  by  Mordecal  T.  Endicott,  Ch.  Bureau  ot  Yards  & 
Docks,  Navy  Dept.,  Washington,  D.  C,  for  construct- 
ing a  steel  and  concrete  foot  bridge,  about  60  ft. 
long  and  11  ft.  4  In.  wide,  at  the  Navy  Yard,  New 
York. 

Philadelphia,  Pa. — Bids  wlll>  be  received  by  Morde- 
cal T.  Endicott,  Ch.  Bureau  of  Yards  &  Docks,  Navy 
Dept.,  Washington,  D.  C,  until  Jan.  17  for  construct- 
ing a  brick  and  steel  extension  of  building  No.  14, 
Navy  Yard,  League  Island,  Pa.  Appropriation,  $12,- 
500.  Bids  will  also  be  received  by  Mordecal  T.  Endi- 
cott until  Feb.  7  (readvertlsement)  for  furnishing 
material  and  constructing  a  concrete  and  stone  dry 
dock  at  the  Navy  Yard,  League  Island,  Pa. 

Baltimore,  Md. — Col.  Peter  C.  Halns  writes  that  the 
contract  for  dredging  In  Curtis  Bay,  Md.  (bids  opened 
Dec.  17),  has  been  awarded  to  Sanford  &  Brooks  Co., 
Baltimore,  at  11%  cts.  per  cu.  yd.;  total,  $176,631. 
Estimated  cost,   $196,000. 

Ft.  Screven,  Tybee  Island,  Oa. — Bids  will  be  re- 
ceived until  Jan.  5  by  Sylvanus  G.  Orr,  Q.  M.,  tor  con- 
structing a  60,(300-gaI.  steel  tank  on  61  ft.  9-ln.  trestle 
at  this  post. 

Charleston.  S.  C.-^The  following  bids  are  reported 
to  have  been  opened  Dec.  6  by  Capt.  Jas.  C.  Sanford, 
Corps  of  Engrs.,  XJ.  S.  A..  Charleston,  for  the  con- 
struction of  2  dredges  for  the  ports  of  Jacksonville 
and  Pensacola  :  bids  were  Invited  for  the  building  of 
(I.  two  large  dredges :  ft.  two  small  dredges,  and  the 
dredges  separately  :  ,Tas.  Reilly  Repair  &  Suppi.v  Co., 
New  York,  place  of  delivery,  Greenport,  N,  Y. — a, 
$300,000.  In  12  and  14  months  :  1  large  dredge,  $157,- 
073,  in  12  months;  6.  $282,070,  in  11  and  13  months; 
1  small  dredge.  $145,651.  In  1 1  months.  Great  Lakes 
Engineering  Wks..  Detroit.  Mich. — a,  $323,000,  in  12 
and  13  months;  1  large  dredge,  $104,000:  6,  $284,000, 
in  11  and  12  months;  1  small  dredge,  $143,000.  Sus- 
quehanna Boat  Wks.,  Havre  de  Grace,  Md. — a,  $365.- 
000,  In  15  months;  1  large  dredge,  $18,3,000,  In  12 
months;  ft,  $335,000.  In  15  months;  1  small  dredge, 
$168,000.  In  12  month.s.  The  Bucyrus  Co.,  of  South 
Milwaukee.  Wis.,  place  of  delivery.  Richmond.  Va. — 
ft,  $338,500,  in  12  months;  1  small  dredge,  $169,250. 
In  12  months.  Geo.  A.  Gilchrist,  Belfast,  Me.,  place  of 
delivery,  Portland  or  Bath— o,  $300,000,  In  15 
months;  1  small  dredge,  $151,000,  In  12  months. 

Charleston,  S.  C. — Bids  are  wanted  Jan.  17  for  con- 
structing a  pile  and  timber  wharf,  with  appurte 
nances  at  the  Navv  Yard.  Charleston.  Appropriation, 
$33,000.  Mordecal  T.  Endicott.  Ch.  Bureau  of  Yards 
&  Docks.  Navy  Dept.,  Washington,  D.  C. 

Detroit,  Mich. — Capt.  Lansing  II.  Beach.  Corps  of 
Engineers.  V.  S.  A.,  writes  that  the  following  bids 
were  opened  Dec.  12  for  dredging — a.  Cheboygan  Har- 
bor, Mich.  :  6,  Roijge  River,  Mich.  :  c.  Saginaw  River  In 
l!av  County :  d,  fsaginaw  River  in  Saginaw  County : 
<■.  Saginaw  River  Bar  at  mouth  :  f.  Clinton  River. 
Mich.  :  <i.  Monroe  Harbor.  Mich.  :  Edward  Bros..  S. 
Ste.  Marie.  Mich.,  a.  24  cts.  Detroit  Dredging  Co.. 
Detroit,  Mich.,  ft.  12  cts.;  f,  14  cts.  G.  II.  Breymann 
&  Bros.,  Toledo,  O..  ft.  11  cts.  ;  0,  16  cts.  ;  rf.  21  cts.  ; 
e.  20  cts.  ;  g.  25  cts.  Rogers  &  O'Brien,  Buffalo.  N.  Y  , 
c.  33  cts. ;  d,  34  cts. ;  e,  26  cts.  :  Jas.  Davidson,  Bay 
City,  Mich.,  c,  20  cts. ;  d,  20  cts. ;  e,  45  cts. 

Wheeling,  W.  Ta. — The  following  bids  were  opened 
Dec.  12  by  Capt.  W.  E.  Cralghlll.  Corps  of  Engineers. 
IT.  S.  A.,  for  furnishing  navigation  pass  trestles  for 
Dam  No.  5,  Kanawha  River  :  trestles  complete  45.000 
lbs.  :  Chas.  Hegewald  Co.,  New  Albany,  Ind..  6.9990. 
per  lb..  $3,149  total  :  Ellicott  JIaohine  Co..  Baltimore. 
Md.,  8.45c.,  $3,802  ;  New  .Tersev  Fdy.  &  Machine  Co.. 
New  York,  8.47c..  $3,811  :  Gorham  I).  Williams.  Char- 
leston. W.  Va..  7.2c..  $3,240:  the  Galllpolis  Fdv.  & 
Machine  Co..  Galllpolis.  O.,  7. .5c..  $3,375;  B.  Wailis  & 
Co..  Baltimore.  Md.,  6VjC.,   $2,925. 

Diiluth.  Minn. — The  following  bids  were  opened 
Dec.  15  bv  Capt.  D.  D.  Gaillard.  Corps  of  Engrs.. 
tl.  S.  A.,  for  65,000  bbls.  of  Portland  cement  :  amount 
proposed  to  be  expended  for  this  work.  $115,050- 
a.  per  bbl..  If  delivered  In  hhls.  ;  ft.  per  bbl.,  if  dellv 
ered  in  sacks,  4  sacks  to  a  bbl.  :  c.  for  return  of  empty 
sacks,  each  :  d,  total  for  bbls.  :  c,  total  for  sacks 
(net)  :  Martins  Creek  Portland  Cement  Co..  Easton, 
Pa..  (7  «2.20:  ft.  $2.35:  c.  10  cts.;  d.  $143,000;  r. 
$120,750.  Illinois  Steel  Co.,  Chicago.  III.,  ft.  $2.17; 
c.  10  cts.:  r.  $115,050.  The  Northwestern  Lime  Co., 
St.  Paul.  Minn.  (Atlas  brand),  a.  $2.22VG  :  ft.  $2.32i/,  ; 
r.  10  cts.:  d.  $144,025:  e.  $125,125.  The  Kelley  Is- 
l.iiid  Lime  &  Transport  Co..  Cleveland.  O.  (Lehlgli 
brand),  (i.  $2.41;  ft.  $2..55  :  c,  10  cts.;  d.  $150.6.50: 
r,  $139,750.  The  Alpena  Portland  Cement  Co..  Al- 
pena. Mich.,  a.  $2.35  ;  6;  $2.45  ;  c.  10  ets.  ;  d.  $152. 
750  ;  r.  $133,250. 

Kuperior.  Wis. — Bids  are  wanted  .Tan.  14  for  fur- 
nishing and  driving  819  bearing  piles  for  new  Wis- 
consin entrance  piers,  Superior.  Address  Capt.  D.  D. 
Gaillard,  Corps  Engrs.,  U.  S.  A.,  Duluth,  Minn. 


Duluth,  Minn. — Bids  arc  wanted  at  the  U.  S.  Engi- 
neer Office  until  Jan.  15  for  building  pier  extension 
and  additional  superstructure  at  Grand  Marals,  Mich., 
as  advertised  In  The  Engineering  Record. 

Mobile,  Ala. — Bids  are  wanted  Jan.  12  for  furnish- 
ing material  and  constructing  Oyster  Bavou  light  sta- 
tion. La.  Lieut.  Col.  A.  N.  Damreli,  Corps  Engre.. 
V.  S.  A.,  Mobile. 

New  Orleans,  />«.  — Bids  are  wanted  Jan.  10  for  a 
temporary  water  system  and  electric  lighting  plant  at 
the  Naval  Station  New  Orleans.  Mordecal  T.  Endi- 
cott, Ch.  Bureau  of  Yards  &  Docks,  Navy  Dent..  Wash- 
Ington,   D.   C. 

Ft.  Uiley,  Kmi.—Capt  G.  O.  Cress,  Q.  M.,  writes 
that  all  bids  opened  Nov.  "25  for  the  construction  of  2 
double  sets  of  Non-Com.  Staff  Quarters  have  been  re- 
jected. 

Memphis,  Tenn. — Bids  are  wanted  at  the  U.  8.  En- 
gineer Office  until  Jan.  14  for  the  construction  of 
steel  hull  towboat  and  furnishing  outfit  for  same  tor 
use  In  3d  Dlst,  Improving  .Mississippi  River,  as  adver- 
tised In  The  Engineering  Record. 

Jackson,  J/t»«.^Bld8  are  wanted  Jan.  2  for  com- 
pleting the  approaches,  etc..  at  the  U.  S,  Post  Office 
and  Court  House,  at  Jackson,  Jas.  Knox  Taylor 
Superv.   Archt.,   Treas.   Dept.,   Washington,   D.   C.      ' 

Houth  McAlester,  Ind.  Tcr. — Press  reports  state  that 
the  Dept.  of  Justice  Is  receiving  bids  for  building 
4  stone  and  brick  federal  Jails,  fitted  with  steel  cells, 
bath  rooms,  heating  and  lighting  apparatus,  etc..  In 
the  territory,  at  South  McAlester,  Vlnlta,  Muskogee 
and  Ardmore.  The  4,  it  Is  stated,  are  to  cost  $100,- 
000,  Inclusive  of  the  sites,  and  to  be  completed  with- 
in 10  months  from  date  of  contract. 

Chattanooga,  Tenn. — The  Secy,  of  the  Treasury  has 
recommended  to  be  set  aside  $350,000  for  improve- 
ments upon  the  Tennessee  River.  This  makes  a  total 
of  $550,000  that  will  be  immediately  available  for  the 
work  upon  Colbert  and  Bee  Tree  shoals  canal. 

Ft.  Assinniboine,  Mont. — Post  Q.  M.  McDonald,  ot 
the  3d  U,  S.  Cavalry,  at  Ft.  Assinniboine,  is  reported 
to  have  received  plans  from  the  War  Dept.  for  a  sewer 
system  for  the  Post,  4  new  2-story  brick  barrack  build- 
ings and  a  hot  water  heating  plant  for  the  offic-ers' 
quarters.     Amount  allowed,  $75,000. 

Hot  Springs,  8.  D. — The  Bd.  of  Managers  ot  the 
National  Home  for  Disabled  Vol.  Soldiers  has  approved 
preliminary  plans  prepared  bv  Thos.  R.  Kimball  of 
Omaha,  Neb.,  tor  the  sanitarium  at  Hot  Springs  and 
a  resolution  has  been  adopted  asking  Congress  to  ap- 
pcoprlate  $200,000  in  addition  to  the  $250,000  already 
appropriated  for  the  completion  of  the  sanitarium. 

Denver,  Colo. — The  Flour  City  Ornamental  Iron 
Wks.,  are  reported  to  have  received  the  contract  for 
the  ornamental  iron  for  the  U.  S.  Mint  at  Denver,  tor 

Ft.  Meade,  S.  D. — The  lowest  bids  for  nlumblng  and 
heating  in  the  new  double  barracks  at  Ft.  Meade  are 
stated  to  have  been  from  J.  P.  Adamson,  of  St  Paul 
at  $6,970  for  plumbing,  and  from  Saxton-A  Philips,  of 
Minneapolis,  at  $5,490  tor  steam  heating. 

Ft.  Townsend,  Wash. — Bids  will  be  received  bv  the 
Quartermaster  until  Jan.  0  for  construction.  Including 
plumbing,  electric  wiring  and  heating  several  build- 
ings at  this  post. 

Ft.  Lincoln,  N.  D. — The  contract  tor  constructing 
new  buildings  at  this  fort  has  l)een  awarded  to  P  M 
Hennessy,  of  Minneapolis,  as  follows;  Captain's  quar- 
ters, $20,817;  lieutenant's  quarters,  $13,182;  barrack 
building,  $28,067:  guard  house,  $11,.350;  bakery,  $4,- 
603;  hospital  steward's  quarters,   $4,106, 

Los  Angeles,  Cal. — Bids  will  be  received  until  Jan. 
15  (readvertlsement)  for  completing  Jetty  at  San  Di- 
ego Harbor,  Cal.     Capt.   Edgar  Jadwln,  Corps  Engrs., 

Chemawa,  Ore. — Bids  are  wanted  Jan.  15  for  fur- 
nishing material  and  constructing  a  brick  dormitory 
with  plumbing,  steam  heat  and  electric  light  at  the 
Salem  School,  Chemawa.  W.  A.  Jones,  Comr.  of 
Indian  Attairs,  Dept.  of  the  Interior.  Washington, 
D.    C. 

Portland.  Ore. — Bids  will  be  received  until  Jan.  9 
for  erecting  Brown's  Point  Light  Station,  Wash. 
Capt.  W.  C.  Langfltt,  Corps  Engrs.,  V.  S.  A.,  Bngr. 
13th   Light  House   Dlst.,   Portland. 

Haines,  Alaska. — Bids  will  be  received  until  Dec.  31 
for  constructing  a  wharf,  approach,  warehouse,  etc.,  at 
the  new  Army  Post  on  Portage  Cove,  Haines.  Ad- 
dress Capt.  W.  P.  Richardson,  Constructing  Q.  M., 
Skagway,  Alaska. 

Vavite,  P.  I. — Bids  will  be  received  by  Mordecal  T. 
Endicott,  Ch,  Bureau  of  Yards  &  Docks,  Navy  Dept, 
Washington,  D.  C,  until  Mar.  14  for  constructing  a 
steel  floating  dry  dock  for  the  naval  station  at 
Cavite. 

MISCELLANEOUS. 

Providence.  R.  I. — Bids  are  wanted  Dec.  23  for  fur 
nishing  and  delivering  on  the  City  Dock  the  cement 
needed  b,v  the  city  for  its  sewer,  water,  highway  and 
bridge  departments  dnrlng  the  year  of  1903,  not  to 
exceed  5,000  bbls.  of  Portland  cement  and  7,000  bbls. 
of  natural  cement.     Robt.  E.  Smith,  Comr.  Pnb.  Wks. 

The  City  Council  ha.i  passed  a  resolution  appro- 
priating $5,000  for  the  Improvement  and  development 
of  Slater  Memorial  Park. 

Boston,  Mass. — Bids  will  be  received  until  Jan.  1 
by  the  Boston  Transit  Comn.  for  constructing  a  por- 
tion of  the  East  Boston  tunnel  at  the  head  of  State 
St..  and  for  making  alterations  In  the  Old  State 
House.     Howard  .\.  Carson.  Ch.  Engr. 

New  York.  N.  Y. — Bids  are  wanted  Dec.  23  for  fur- 
nishing material  and  removing  the  2  existing  piers, 
and  building  a  new  wooden  pier  With  appurtenances, 
at  ft.  of  E.  86th  St..  East  River  (not  68th  St.,  as 
previously  stated).  McDougall  Hawkes.  Comr.  ot 
Docks. 

Medina,  N.  Y. — A.  L.  Swett.  Pres.,  writes  that  the 
A.  L.  Swett  Iron  Wks,  propose  to  construct  a  dam 
near  this  village.  Probable  cost,  $200,000.  Engr.  In 
Charge,   W.    A.   Brackenrldge. 

Jersey  City.  N.  J. — The  Pennsylvania  R.  R.  has  been 
.granted  permission  by  the  building  inspector  to  erect 
a  new  pier  at  the  foot  of  Grand  St..  a  steel  super- 
structure, covered  with  corrugated  galvanized  Iron,  to 
cost  $45,000 

C«»i(icn.  N.  J. — The  New  Y'ork  Shipbuilding  Co.  Is 
said  to  have  under  consideration  the  building  of  a 
$2,000,000  floating  dry  dock  at  Its  plant  In  Camden. 
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JtrooUyn,  >".  Y. — Bids  are  wanted  Dw.  24  for  fiir- 
nlahlng  and  erecting  wrought  iron  picket  fence  along 
shore  road  and  Iron  gates  In  New  Lots  and  Linton 
Parks,  for  famishing  and  delivering  6,600  co.  yds.  of 
Hudson  Rlrer  road  gravel  Id  parks  and  parkways  a.s 
rcqatred.  for  fumisblng  and  doliveriug  6.000  ou.  yds. 
of  cnuhed  trap  rock  and  3,000  on.  yds.  of  trap  rock 
sueejilngg  on  parkways,  all  lu  the  Boro.  of  Brook- 
lyn, for  famlsning  and  delivering  7.850  cu.  yds.  of 
l>(De  Umeatone  and  6,700  ru.  yds.  of  blue  limestone 
■creenlngs  on  parks  and  parkways  In  the  Boros.  of 
Brooklyn  and  Queens.  Wm.  R.  Wlllcox,  Chmn.  Park 
Comr«..   N.    Y.   Oily. 

Bids  are  wanted  Doc.  24  (readvertlsemeut)  for  fur- 
nishing material  and  dredging  Gowanus  Canal.  Wall- 
aboat  Canal,  East  River,  ft.  of  Division  .\vi'.  and 
Newtown  Creek,  ft.  of  Metrupolltan  .\ve.  Engi- 
neer's estimate  of  the  quantity  of  material  to  be 
dredged  is  as  follows  (cu.  yds.,  scow  moasuroinenti: 
Gowanns  Canal.  25,000:  Wailabout  Canal.  11.000;  Bast 
RlTCT,  4,000:  and  Newtown  Creek,  2,000.  J.  Edw. 
Swanstrom,   Boro.   Pres. 

.•.'oraaaaA.  Oa. — Ixtcal  press  re|>ort»  state  that  the 
dry  dock  which  the  Savannah  Dry  Do<-k  &  Shipbuild- 
ing Co.  proposes  to  build  here  will  cost  alwut  ifBOO.- 
000. 

CUrrtand.  O — Press  re|>orts  state  that  plan.s  have 
Iteen  completed  to  enlarge  the  dock  of  the  American 
SlUpbaiiding  Co.  at  Cleveland,  which  Is  now  320  ft. 
long  and  60  ft.  wide,  and  make  it  530  ft.  long  and 
60  ft.  wide. 

riactoiuif',  O.  -The  State  Hd.  nf  I'lib.  Wks..  Culuni- 
boa,  on  Dec.  9  opened  bids  fo'  the  contract  of  cou- 
^aning  the  work  of  bnlldlug  retaining  walls  In  the 
canal  In  and  near  Clnclniiatj.  for  which  $61,000  has 
been  appropriated  bv  the  Legislature.  The  lowest 
bid,  which  was  from  K.  H.  Klrchner  &  Co..  of  Cin- 
cinnati, Is  said  to  have  been  as  follows:  With  water 
in  canal,  30  cts.  for  excavation  masonry,  $5.,')0  and 
$7.50  for  No.  1  snd  No.  2;  concrete  foundation,  $.1: 
concrete  wall,  J7.50,  and  slightly  lower  with  water 
drained  from  canaL 

»'UNi/y  Core.  .\ .  .>•'. — Bids  arc  wunte<l  .Ian.  :;  for  con 
structlng  a  pnbllc  breakwater  at  Sandy  Cove.  O.  E. 
W.  Dodwell.  Res.  Elngr.,  Halifax.  N.  S.:  Fred.  Gell- 
nas.  Secy.,  Dept.  of  Pub.   Wks.,  Ottawa,  Out. 

NEW    INDUSTRIAL   PLANTS, 

The  Mix  &  Riddi-ll  Ilurilwarv  Mfg.  Co.,  Stamford, 
Conn.,  will  erect  a  2t>5x40-ft.  factory,  with  a  100x40- 
ft.  ell.  both  having  three  stories.  The  power  plant 
will  include  200  H.-P.  in  boilers  and  a  125-H.-P. 
engtoe. 

The  Nairn  Linoleum  Co..  Kearney.  N.  J.,  will  build 
a  150,000  addition  to  Its  works.  Chas.  P.  Baldwin. 
22   Clinton   St..    Newark,    N    J.,   Archt. 

The  Portsmouth,  O.,  Street  Railway  &  Electric 
Light  Co.  will  ert.'ct  a  new  power  bouse,  to  cost 
$150,000.  Contracts  for  the  electrical  machinery  and 
steam  turbines  have  been  let.  Boilers,  condensers 
and  buildings  are  still  to  be  contracted  for.  S.  P. 
Baird.   Engr.   in   Charge. 

The  Pacific  Smelting  Co.,  First  National  Bank 
BMg..  Bakenifield,  Cal.,  wiU  erect  a  100-ton  smelter, 
to  be  increased  later  to  500  tons.  Oil  fuel  will  be 
used. 

The  Reade  Machinery  Co.,  410  American  Trust 
Bldg.,  Cleveland,  O.,  will  erect  a  machine  shop  to 
be  abont  100x200  ft.,  and  expects  to  go  Into  the 
business  of  building  liglit  locomotives  and  repairing 
and  rebuilding  locouiollvcs.  railway  and  contractors' 
eqalpmeui,  power  plants  and  heavy  machinery,  iu 
addition  to  the  building  of  heavy  punches  and 
shears. 

The  Mesta  Machine  Co.,  Lewis  Block,  Pittsburg, 
has  bought  abont  10  acres  adjoining  Its  present  plant, 
which  it  expects  to  double.  IMans  have  not  yet  been 
prepared. 

J.  K.  Lonergan  &  Co.,  211-213  Race  St.,  Philadel- 
phia, brass  founders  and  finishers,  have  plans  and 
estimates  (which  they  regard  as  excessive)  for  a  5- 
■tory,  2aOx45^ft.  building.  If  It  is  decided  to  go 
OB  witb  the  building,  an  engine  of  alwut  100  H.-P., 
190  H.-P.  In  hollers,  an  electric  light  plant  and  elec- 
tric motors  will  be  required. 

Alfred  Wilson,  Motley,  Minn.,  Is  In  the  market  for 
■eoond-band  woodworking  machinery.  Power  plant 
lias  been  bonght. 

PttU  Bros.,  Bazlehursi,  Miss.,  will  install  a  20-tou 
ice  plant  to  l>e  ready  April  1. 

The  Ore  Reduction  &  Smelting  -Co.  of  St.  Louis, 
30e  EqulUble  Bldg.,  St.  Louis,  will  erect  an  ore  re- 
duction plant  In  the  vicinity  of  St.  Louis,  but  the 
location  has  not  been  positively  decided. 

The  Colorado  Fouudir  Co.,  Pueblo,  Col.,  has  been 
urgaulnd  with  a  capital  of  |25,00O  for  manufacturing 
gray  and  malleable  Iron  castings.  The  50xl50-ft. 
foundry  building  Is  erected,  and  there  will  be  ma- 
chioe  shops  of  the  same  size,  equipped  with  electric 
motors  driven  from  long  distance  -power.  Hot-air 
fmnaees  of  a  new  type,  designed  by  the  company's 
eogliieera.  will  be  used  In  the  foundry.  O.  P.  Sells 
is  Interested. 

The  Bloch  Brothers'  Tobacco  Co.,  Wheeling,  W. 
Vs..  ezpecU  to  erect  an  8-story,  100xl60-ft.  building. 
The  power  plant  will  consist  of  two  150-H.-P.  boilers 
and  a  1S0-H.-P.  gas  engine  and  generator.  Electrical 
trinsMlsstoa  of  power  will  be  used. 

Tte  UaoitoI>a  Oment  0>.,  Winnipeg,  Man.,  has 
been  Incorporated  with  a  capital  of  $1,000,000,  and 
proposes  to  erect  a  plant  to  have  a  daily  capacity 
of  LOOO  bbls.  The  buildings  will  be  fireproof;  con- 
stmcted  of  brick,  cement  and  steel,  and  the  plaxit 
will  be  electrically  driven,  direct  current  being  used. 
The  oOcers  of  the  company  are:  Pres.,  Justus  Chan- 
cellor; Vlce-Pres.,  Wm.  Whyte;  Treas.,  Wm.  Black- 
wood; 8«cy.  A  Mgr..  J.  A.   Hunter. 

The  J.  H.  Home  &  Sons  Clo.,  Lawrence,  Mass., 
maker  of  paper  mill  machinery,  contemplates  erect- 
ing a  100z70-ft.  addition  to  Its  fonndry. 

The  Washington  Pipe  &  Foundry  Oo.,  Tacoma, 
Wash.,  has  purchased  the  plant  of  the  Soderberg  Pipe 
Co.,  and  Is  remodeling  it  and  Installing  new  macbin- 
m  for  manufacturing  pipe.  The  company  Is  also 
•MM  to  Install  a  fonndry  for  making  hydrants,  gate 
Tslrea  and  water-works  fittings.  A  pipe  factory  Is 
belnc  erected  at  Spokane.    The  power  U  electricaL 


BUSINESS  NOTES. 

The  Ward-Corby  Co..  a  branch  of  the  Ward-Mackey 
Co.,  which  operates  large  bakeries  In  Pittsburg,  is 
erecting  new  bread  and  cracker  bakeries  in  Chicago 
and  I'rovldeiice,  each  of  which  Is  to  be  supplied  with 
150-H.-P.  boilers  by  the  Pittsburg  Gage  &  Supply 
Co.  This  company  Is  also  supplying  tne  Pittsburg 
Tool  »t  Drop  torge  Co..  Cheswlck,  Pa.,  with  a  150- 
H.-P.  water-tutw  boiler  and  the  Windsor  Hotel, 
Wheeling.  W.  V«.,  with  a  65-H.-P.  water-tube  boiler. 

The  Wm.  B.  Si-ulfe  &  Sons  Co.,  Pittsburg,  reports 
the  following  among  recent  orders  for  Sealfe  and 
We-Fu-Go  water  softening  and  purifying  plants: 
Salem  Iron  Co.,  Leetonia,  O^.  2,500  H.-P.;  Rochester 
&  Pittsburg  Coal  &  Iron  Co.,  Dubois,  Pa.,  2,500 
II.  P.;  Toledo,  O.,  Furnace  Co..  4.000  H.-P.;  Edward 
E.    Rleck   Co.,   Pittsburg.   Pa.,   500  H.-P. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  fol- 
lowing among  recent  engine  sales:  McPherson,  Kan., 
Water  &  Electric  Works,  125  H.-P.;  United  States 
Coal   Co..    Dlllonvllle,  C.   two  .SCO  H.-P. 

The  Western  Electric  Co.  reports  gratifying  results 
from  its  constant  potential  alternating  arc  lamps, 
which  operate  on  the  repulsion  principle. 

The  American  Blower  Co..  of  Detroit,  Mich.,  is 
building  heating  apparatus  for  the  Iron  City  Sanitary 
Mfg.  Co.,  Zellenopte,  Pa.;  Enterprise  Mfg.  lie,  Co- 
lumbiana. O.;  B.  F.  Lee  Co..  Braddock.  I'u. ;  Mouou- 
gahcla.  Pa..  Forge  &  Furnace  Co.:  New  York  Glucose 
Co..  Edgfwater.  N.  J.,  and  the  Michigan  Malleable 
Iron  Co..  Detroit. 

The  Otis  Elevator  Company's  recent  contracts  In- 
clude the  following:  Ten  hydraulic  passenger  ele- 
vators for  the  extension  of  the  Manhattan  Life  In- 
surance Company's  building.  64-70  Broadway:  eight 
hydraulic  passenger  and  two  hydraulic  freight  ele- 
vators for  the  Barclay  Bldg..  Broadway  and  Duuue 
St  and  four  hydraulic  passenger  elevators  for  tne 
store  of  Frederick  Looser  &  Co..  Brooklyn. 

Descriptive  catalogues  for  filing,  reference,  aud 
specification  purposes  are  asked  for  by  George  Wels- 
by  Scott,  consulting  englueer,  758  The  Rookery,  Chi- 
cago, III. 

PROPOSALS  OPEN, 

Bids  See  Eng. 

Close.  WATER  WORKS.                     Record. 

Dec.  22.  Lining  tunnel,    Paterson,  N.  J Dec.  13 

Adv..  Eng.   Record.   Dec.  l'.i.  20. 

Dec.  22.  MarlevlUe,  Que.    . : Dec.  13 

Dec.  24.  Chicago.  Ill Dec.  13 

Dec.  26.  Salt  Lake  City.  Utah Dec.  13 

Dec.  27.  Cincinnati.    O Dec.    6 

Dec.  27.  Meters.  Cleveland.  O Dec.    6 

Adv..  Kng.  Record,  Dec.  6  to  20. 

Dec.  2i).   Kansas  City,   .Mo Dec.  20 

Dec.  29.  Glllett,  Wis Nov.  15 

Dec.  30.   Brooklyn,   N.  Y Dec.  20 

Dec.  30.  New  York.   N.  Y Dec.  20 

Dec.  30.  Long   Island   City,   N.   Y Dec.  20 

Dec.  30.   Searcv.   Ark Dec.  20 

Jan.     1.   El  Reno.  Okla.  Ter Dec.  20 

Jan.    1.  Sacramento.   Cal Nov.  22 

Jan.    2.  Kansas   City.    Mo Dec.    B 

Adv.,  Eng.  Record,  Dec.  6  to  20. 

Jan.    3.  Pomona.   Cal Dec.  20 

Jan.     5.  South  St.  Paul,  Minn Dec.  20 

Jan.    6.  Ardmore.     Ind.    Ter. .  .' Dec.  20 

Jtin.    7.  Centerviile.   Miss Dec.  20 

Jan.    9.  Lakewood,   () Dec.  20 

Jan.  15.   St.  Paul.  Minn Dec.  20 

■ —  Meters.  Schenectady.  N.  Y Dec.  13 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Dec.  23.  New   York,  N.    Y Dec.  20 

Dec.  23.  Toronto.  Out Dec.  '20 

Dec.  "24.  Philadelphia.   Pa Dec.  20 

I>ec.  26.   Providence.    R.    I Dec.  20 

Dec.  26.  Chicago.    Ill Dec.  20 

Dec.  26.  Salt   Lake   City.    Utah Dec.  13 

Dec.  27.    (Ft.   McKlnley)    Portland.   Me Nov.  29 

Adv..  Eng.  Record.  Nov,  29  to  Dec.  20. 

Dec.  31.  Brooklyn.  N.   Y Dec.  20 

Jan.    2.  Cincinnati.  O Dec.  13" 

Jan.     3.  Pumping  Station,  Washington.  D.  C. Not.  15 

Adv..   Eng.  Record.  Nov.  15,  Dec.  6. 

Jan.    5.  Lawton.  Okla.   Ter Dec.  13 

Jan.    7.  Fernandlna.  Fla Dec.  13 

Jan.    6.  New    liritaln.   Conn Dec.  20 

Adv.  Eng.  Record.  Dec.  20. 
Jan.    6.  Columbus,    O Dec.  13 

Adv..  Eng.  Record,  Dec.  13,  20. 

Jan.  -8.  ClevelantT   O Dec.  2(i 

Jan.    9.  Lakewood.   0 Dec.  20 

Jan.  16.  Clay  Center.  Kan Dec.  20 

Jan.  —  Walnut.    Ill .Dec.  13 

Feb.    2.  New  Orleans,  La : Nov.  29 

Adv.,  Eng.  Record,  Nov.  29  to  Dec.  20. 
Feb.   —  Dixon.   111.    Dec  13 

BRIDGES. 

Dec.  30.   Huntington.    Ind Dec.  20 

Dec.  30.  Georgetown.  Colo Nov.  29 

Dec.  31.  Terre   Haute.    Ind Dec  13 

Jan.    1.  Rome.  N.   Y Dec.  13 

Jan.    5.  Montezuma.    la Dec.    6 

Jan.    5.  Cumberland.    Md Nov.  29 

Jan.    6.  Stockton.    Cal Dec.  13 

Jan.    6.  Grand  Junction.  Colo Dec  13 

Jan.    7.  Olivet.  S.  D Dec.  13 

Jan.    7.  Colfax.    Wash Dec  13 

Jan.    7.  Webster,    S.    D Nov.  29 

Jan.  12.  Scranton,   Pa Dec.  20 

Jan.  12.  Tacoma.    Wash Dec.  20 

Jan.  —  Peoria,    III Dec.  13 

PAVING  AND  ROADMAKING. 
Dec.  22.  Portsmouth.  Va Oct  18 

Adv..   Eng.  Record,  Oct.  18,  25. 

Dec.  23.  New  York.    .\,  Y Dec.  20 

Dec.  23.  Cleveland.    O Dec  20 

Dec.  23.  Allegheny.    Pa Dee  20 

Dec.  24.   Brooklyn.   N.  Y Dec  13 

Dec.  26.   Salt  Lake  City.  Utah '. Dec'  13 

Dec.  27.  Buffalo,    N.    Y. Dec  20 

Dec.  27.   Akron.    O Dec  ''0 

Dec.  27.  Wellsvllle.   0. .Dec!  13 

Dec.  27.  Kalamazoo.    Mich Dec!    6 

Adv.,  Eng.  liecord,  Dec.  6  to  20. 

Dec.  29.  Terre  Haute.  Ind Dec  13 

Dec.  80.  St.  Louis,  Mo ; Dec  '20 

Dec.  30.  St.    Augustine,    Pla. .'...,. Dec    6 

Jan.    8.  Madison,    Wis Dee  18 
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Dec. 
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Dec. 
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Dec. 
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Dec. 
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Dec. 

31. 
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Jan. 

1. 

Jan. 
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Jan. 

7. 

Jan. 

12. 

Jan. 

^•^. 

Jan. 

14. 

Jan. 

15. 

Jan. 

15. 

Jan. 

1.5. 

Jan. 

20. 

Jan. 

23. 

Jan. 

30. 

Jan. 

31. 

Feb. 

1. 

Feb, 

2. 

Feb. 

28. 

Dec. 

23. 

Dec. 

23, 

Dec. 

24. 

Dec. 

24. 

Dec. 

'24, 

Dec. 

26, 

Jan. 

1, 

Jan, 

2. 

Jan. 

2. 

Jan, 

H. 

Jan. 

14. 

Mar 

.    4. 

Toledo,  O Dec.  13 

Cleveland,    O Dec,  20 

Cincinnati,  O Dec.  13 

Ft.  Myer,  Va Dec.  13 

Adv..  Eng.  Record,  Dec.  13,  20. 

POWER.  GAS  AND  ELECTRICITY. 

Lexington.  Ky Dec.  13 

Cleveland,   O Dec.  13 

Cooperstown.    N.     Y Deo.  20 

Cincinnati,    O Dec.    6 

Searcy,    .\ik Dec.  20 

Effingham.    Ill Dec.  20 

Abilene,    Tex Dec.  13 

Winona.    Minn Dec.  20 

Adv.  Eng.  Itecord,  Dec.  20. 

Hot  Springs,   Ark Dec.  IS 

Rome,   Ga Oct.  11 

South  Norwalk,  Conn Dec.  13 

Guayaquil.  Ecuador   Deo.  20 

Franchise.    Manila.    P.    I Nov.  15 

GOVERNMENT  WORK. 

Savannah,  Ga Nov.  22 

Adv.   Eng.  Record.  Nov.  22,  29.  Dec.  20. 

Ft.    Barrancas.    Pla Dec.    6 

Garbage  crematory.  Ft.  Getty.  S.  C. ..Nov.  29 
.\dv..  Eng,  Record.  Nov.  29  to  Dec.  20, 

(Ft.    Rodman)    Newport.  R.  I Nov.  29 

Adv,.  Eng,  Record.  -Nov.  29  to  I>ec.  20. 

Mobile.   Ala Nov.  29 

.Vdv.,  Eng.  Re<ord.  Nov.  29  to  Dec.  20. 

Ft.    Brady.    Mich Dec.    6 

Ft.    Williams.    Me Dec    6 

Dredging,    Savannah,  Ga Nev.  21* 

Adv.,  Kng,  Record.  Nov,  29  to  Dec.  20, 

Portsmouth,   N.   H Nov.  29 

Sewers   (Ft.  McKlnley),  Portland,  Me. Nov.  29 

New  Orleans,   La Dec.    6 

Mobile,    Ala Dec.    6 

Adv.,  Eng,  Record,  Dec.  6  to  20, 

Ft.  Banks,  Mass Dec.    6 

Annapolis.  Md Dec.  20 

Haines,    Alaska    Dec.  20 

Ft.   Terry.    N.    Y Dec.  20 

Jackson,    Miss Dec.  20 

Boston,  Mass Dec.    6 

Richmond.   Va Dec.    6 

Adv..  Eng,  Reoord.  Dec,  U  to  20. 

Elevator.    Helena.    Mont Dec.    6 

Wall.    Philadelphia,   Pa Dec    6 

Ft.    Screven.   Tybee   is.,   Ga Dec.  20 

Boston.    Mass Dec.    6 

Ft.    Townsend.    Wash Dec.  20 

St.     Louis,     Mo Dec.    6 

Newport.   R,    1 Dec.  20 

Hospital  (Ft.  Greble).  Newport  R.  I..  .Dec.  13 
Adv.,  Eng.   Record.   Dec.  13.  20. 

Sfoblle.    Ala Dec    6 

I'lattsburg    Barracks.    N.    Y" Dec.  20 

Portland.    Ore Dec.  20 

New  Orleans.  La Dec.  20 

New  Y'ork.  N.  Y Dec.  20 

Mobile.    Ala Dec.  20 

Washington.    D.    C Dec.  13 

Adv..  Eng.  Record.   Dec.  13.  20. 

Superior.     Wis Dec.  20 

Steel  towboat.   Memphis.   Tenn Dec.  20 

Adv.  Eng.  Record.  Dec.  20. 

Helena.    Mont Dec    6 

Adv.,  Eng    Record,  Dec  6,  13. 

Los    Angeles,    Cal Dec.  20 

Chemawa.  Ore Dec.  20 

Newport,   It.   I Dec.  13 

.\dv.,   Kng,   itcoord,   I)(>o,   i:!,  2(i, 

Norfolk.    Neb Dec    6 

Machinery   for  dredge.  Wash'ngton.D.CNov.  29 
Adv..  Eng.  Record.  Nov.  29  to  Dec.  13. 

Charleston.   S.   (' Dec.  20 

Bldg,.    Philadelphia.    I'a Dec.  20 

Duluth.    .Minn Dec.  20 

Adv.  Eng,  Record.  Dec,  20. 

Dredging.    Boston.    .Mass Dec.  20 

Adv.  Eng.  Record.  Dec.  20, 

Dry  dock.  I'hlladelphla,   I'a Dec.  20 

Dry  dock.  ( 'avite.  I".  I : Dec.  20 

BUILDINGS. 

School.    Brooklyn.    N.    V Dec.  20 

Pub.  bldg..  Brooklyn.  N.   Y Dee.  13 

School.  Albany,  N.  Y Nov.  29 

Pub.  bldg..  Canton.  O Dec.  13 

Library.   .Melrose.   Mass Dec.  20 

Pub.  bldg..  Canton.  O Dec.  13 

Library.    Port   Huron,    Mich Nov.  29 

School,   New  York.   N,   Y Dec.  20 

School,  Brooklyn.   U.    Y Dec  20 

Iltg.  school.  Long  Island  City,   .\.  Y.. Dec.  20 

Jail.    Marion,    Ind Dec.    6 

School,    St.    Henry,   O Dec.  »0 

School.  Ft,  Wadsworth,  N.  Y Dec  20 

School,   Brooklyn.  N.  \ .  Dec.  20 

Wiring  school,   Long   Is.   Citv.    .N',    Y,, Dec.  20 

Htg.    pub.   bldg,.    Victoria.    B.    (' Dec.  20 

Mason  temple  plans.  Washington.  D.C.Oct.  11 

Pub.    bldg.   plans,   Camden.    N,    J Dec,  "20 

Church.  Huntington.    Ind Dec.  13 

Schools.  Huntington.  W.  Va Dec  13 

Bus,   bldg,.    St.    Marys.  O Dec.  20 

Jail.  Morristown,  Tenn Dec.    6 

School.   Columbus.    O Dec.  20 

Church.  Chepstow.  Out Dec.  13 

Court   House.    Hiohman,    Ky Dec.  iiO 

School  plans.   Beaumont,   Tex Dec.  20 

Library.  WlBnipeg.    Man Dec  13 

Library  plans.  Blnghamton.  N.  Y Not.  15 

Bus.  bldg,  Flint.  Mich Dec  20 

Jail.  Grand   Junction,   Colo Dec.  13 

School,    Geneseo,    N.    Y Dec.  13 

Church.    Scotchbrldge.   O Nov.  29 

School,    Dickinson.    N,    Y' Dec.    6 

City   Hall.    Houston,    Tex Dec  13 

I'ub.   bldg  plans.   Columbus.   O Dec.  20 

MISCELLANEOUS. 

I'iers.  New  Y'ork.  N.  Y Dec.  20 

Cement.  Providence.  R.  1 Dec.  20 

Dredging.    Brooklyn.    N.    Y. Dec  20 

Sand.    Brooklyn.   N.    V . .  .    Dec  20 

Garb,  crematory.  Ft.   Brady,  Mich. ..  .Dec  13 

Wharf.  St,  Irenee.  Que Dec  13 

Boston.  Mass , Dec,  20 

Breakwater.  Sandy  Cove.   N,  S Dec,  20 

El.   R.  R.  Franchise,   Vallejo.  Cal Not.  22 

El.  ry,  franchise.  Orovllle.  Cal Dec.  20 

Dredging.   Chicago.    Ill Not.  22 

St.  Ry.  franchise.  Manila.  P.  I ,..Not.  16 

E.  R.  work,  Cincinnati,  O ■. . . .  Dec  20 
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THE    ENGINEERING   RECORD.  The   proposition    to    run    tlie    line   of    tlie    Im- 
proved or  barge  canal  from  Troy  to  Oswego, 

Volume    XLVI.,    Number    26.  ^jien   through  Lake  Ontario  to   Olcott  or  even 

to  some  point  in  Niagara  River  has  been  thor- 

TABLE  OF  LEADING  ARTICLES.  oughly  canvassed  by  every  engineer  and  every 

competent  body  of  men   who  have  had  before 

The  Lake  Ontario  Route  t^r  the  Barge  Canal ....  601  them  the  problem  of  determining  the  best  route. 
A  New'^Dam'an'd^Storage  Reservoir  at  Am^^^^  During  1900,  when  routes  and  Other  features 
Jhe-  T^io-Hingfd' Arch.' ! ! ! ! ! ! '. !  1 ! ! ! ! ! '. .' ! .' ! .' ! .'  1  6ua  "^  the  improved  waterway  were  being  so  care- 
Compresslve  Resistance  of  Concrete-Steel  ana  fully  studied  by  the  State  engineer  and  by  the 
Bo?wn^s*'proj°ctld^ndCTgro^  OUT  consulting  engineers  and  the  advisory  board. 
Property  Returns  on  Public  Works jiOS  jj^jg  jj^g  received  serious  attention  and  its  ad- 
Superheated  Steam    WJ                                

A  Turbine  Water  Meter.    (Illustrated) oiu  vantages  and   disadvantages  were  fully  recog- 

The   Stability   of    Effluents   of    Sewage    Filters   of  .                       ■        ,      -i.                          .j        v.,            1      « 

Coarse  -Materials       !. ....f 611  nized.     Obviously  it  saves  considerable  cost  of 

Computations  for  Rio  Grande  Bridge . ...  613  construction  inasmuch  as  for  a  distance  of  about 

Effect  of  River  Regulation  on  Down-stream  Water  ,        ,      ^         ,           ,            .,  •     ^^ 

level oi4  one  hundred  and  twelve  miles  the  open  water 

^''Tc"u'^v.^e''"''!'.^!°''.^^'^.'^^^^^  of   Lake  Ontario   is  available.     This  is   so   at- 

Heatlng  In  Washington  Heights  Free  Library,  New  tractive  a  feature  that  Governor  Odell  has  given 

York.      (Illustrated)    615 

Recent  Municipal  Works  at  Aidershot,  England..   617  it  his  approval,  and  is  apparently  prepared  to 

^"Tu's'mted".''."^'''.'."'""'!''.'^"'  ^^"'.T'....'".'  618  use  his  official  influence  for  its  adoption.     Its 

, : attractiveness,   however,  is  not  without  an  ac- 

The  Engineering  Record  is  published  every  Saturday  companiment  of  material  disadvantage  even  as 

at   114   Liberty   Street,  New  York.     Its  opinions   on  a  canal  route  aside  from  any  other  considera- 

technlcal  subjects  are  either  prepared  or  revised   by  j-j^jj      rpj^g  waters  of  Lake  Ontario  are  not  al- 

specialists.                      ,     ,      ^  „i„„i„  „„„i<.„  .„„„Ti<.rf  ways  smooth.     It  is  a  lake  of  many  storms  and 

Subscriptions  are  received  and  single  copies  supplied  •' 

by  the  International  News  Company,  Breams  Building,  of  sufficient  roughness  to  endanger  the  safety 

Chancery  Lane,  London.  of  small  vessels.     It  is  true  that  it  is  not  the 

The  subscription  rate  is  $5  a  year  for  the  United  Atlantic  Ocean,  but  it  is  equally  true  that  for 

States   Canada  and  Mexico,  and  $6  for  other  countries  .j       ,  ,             i..           «   iv.                                  •* 

oiaies.  v,iiuauii  ttuu  c  ,  V  a  considerable  portion  of  the  open  season  it 
in  the  Postal  Union.     Remittances  should  be  made  by 

check,   New  York  draft  or  money  order   in  favor  of  could  not  be  navigated  by  such  barges  as  could 

The  Engineering  Record.    No  responsibility  is  assumed  be   used   to    advantage    on    an    improved   canal 

for  payments  made  otherwise,   except  those  for  sub-  whose   line  would   lie  approximately  along  the 

scrlptlons  to  the  International  News  Company.  ^^^^^^^  ^^.^  ^^^^^  ^^^^^  •    j^  ^^^^^^  ^^^  ^^  ^^ 

constructed  of  sufficient  strength  to  make  lake 

The  Lake  Ontario  Route  for  the  Barge  Canal.  navigation   safe  their  cost  will  be   greatly  en- 
hanced  and  the  dead  weight  of  the  boats  will  be 

The   agitation    for   the    improvement   of    the  g^  increased  as  to  trench  seriously  upon  their 

Erie  Canal  has  passed  through  many  stages  un-  carrying  capacity.     In  other  words,  the  cost  of 

til    it    Is    proposed    to    make    the    new    prism  construction    will    be    greatly    augmented    and 

seventy-five  feet  wide  on  the  bottom  with  water  tj^gir    carrying    capacity    decreased.      Both    of 

deep  enough  to  float  a  barge  one  hun^lred  and  these  elements  will  add  materially  to  the  cost 

fifty  feet  long,  twenty-five  feet  wide  and  draw-  of    transportation.     Again,    barges    will    neces- 

ing  ten  feet,  which  means  a  depth  of  water  of  sarily  be  towed  in  fleets  of  probably  four  or  five, 

twelve  feet.     While  there  are  strong  advocates  Under  such  circumstances,  being  without  their 

of  a  ship  canal  between  Buffalo  and  tide- water  o^n  power,  they  must  keep   in  protected  har- 

at  New  York  City,  it  is  generally  conceded  that  bors    during   storms.     All   these   disadvantages 

the  most  judicious  plan  of  improvement  is  that  would    be    heavy   handicaps,   and   would   make 

which  contemplates  the  barge  canal,  the  barges  the  transportation  both  costly  and  intermittent, 

to  have  a  carrying  capacity  of  about  one  thou-  xhe   project  of  the  improved  waterway,  what- 

sand  tons.     The  dimensions  of  the  prism  have  ever  its  route  may  be,  must  be  submitted  to  the 

been  reached  after  no  little  consideration  and  citizens  of  the  State  for  their  approval  or  dis- 

much   argument.     The  settlement  of  questions  approval  in  the  election  prescribed  by  the  State 

relating  to  the  size  of  the  prism,  however,  does  Constitution.     This   feature    of   the   subject   is 

not  mean  the  solution  of  the  problem.  political  and  not  engineering,  and  yet  it  is  a 

The  Erie  Canal  is  a  true  canal  from  Buffalo  feature  of  gravity,  and  one  that  must  not  be 

to  Troy.    While  it  parallels  Lake  Ontario  it  lies  ignored.    From  Syracuse  to  Lockport  the  cities 

wholly   within  the  land  of  the   State.     It  was  and  towns  otherwise  benefited  by  location  upon 

originally   intended  not  only  for  the  transpor-  the     improved     waterway    would    be     entirely 

tation  of  merchandise  from  Buffalo  to  the  Hud-  avoided  by  the  lake  route,  receiving  practically 

son  River,  but  also  for  such  shipment  of  freight  no  benefit  from  the  enlarged  canal.    It  does  not 

as  might  be  demanded  by  the  development  of  require  a  very  astute  politician  to  determine  in 

the  cities  and  towns  along  its  line.    Its  influence  advance  what  sort  of  an  expression  would  be 

on  the  growth  of  these  cities  and  towns  and  the  given  by  the  people  thus  affected.     It  may  be 

development  of  land  values  from  one  extremity  of  stated  with  considerable  reason  that  the  main 

it  to  the  other  is  so  clear  that  no  doubt  whatever  object  of  the  canal  would  be  the  transportation 

attaches  to  that  feature   of   its  history.     If   a  of  through  freight,  yet  it  is  a  fact  now  as  it 

portion  of  its  line,  from  Olcott,  for  instance,  to  was  eighty  years  ago  that  the  interior  cities  and 

Oswego,  a  distance  of  one  hundred  and  twelve  towns  and  the  country  adjoining  the  line  will 

miles,  had  been  laid  in  Lake  Ontario,  ignoring  be  materially  benefited  by  the  construction  of 

for  the  moment  the  effect  of  storms,   it  is  ab-  the  barge  canal  in  consequence  of  local  trans- 

solutely   certain  that  the  interior  development  portation   facilities  as  well  as  the  indirect  ad- 

of  the  State  would  have  been  long  deferred,  and  vantageous  effects  of  a  current  of  traffic  passing 

the   general   prosperity  seriously  checked.     No  to    and    fro   through    their   midst.     While   the 

such  installment  of  the  canal  could,  of  course,  State  would  be  saved  the  sum  perhaps  of  ?20,- 

have  been  considered  for  a  moment  when  the  000,000  in  construction,  in  the  eyes  of  the  peo- 

canal  enterprise  first  took  effective  shape.  pie  immediately  affected  at  least,  it  would  lose 

The  conditions  bearing  upon  the  improvement  far  more  by  depriving  so  large  a  portion  of  its 

of  the   canal   are  obviously  vastly   different  at  industrious   po'pulation    of   the   benefits   of   the 

the  present  time  from  those  attending  the  ori-  improved  canal. 

ginal  construction,  yet  it  is  well  to  give  careful  Even  this,  however,  Is  not  all,  as  was  clearly 

consideration    to    the    proposed    Lake    Ontario  recognized  by  the  advisory  board  of  engineers 

route  from  the  same  points  of  view  that  would  acting    luring  the   year  1900,   when  the  whole 

have  been   taken    In  the  earlier  construction,  subject  was   receiving  such  careful  investiga- 


tion. If  canal  traffic  between  Buffalo  and  the 
Hudson  River  requires  the  construction  of  boats 
for  its  accommodation  sufficiently  seaworthy  to 
navigate  the  waters  of  Lake  Ontario  there  Is 
little  or  no  reason  why  they  should  not  carry 
grain  and  other  freights  intended  for  ocean 
steamships  directly  from  Buffalo  to  Montreal  or 
to  Quebec.  Our  Canadian  neighbors  are  alert 
enough  to  discover  and  appreciate  the  advan- 
tages of  such  shipment  along  by  far  the  short- 
est line  between  the  Great  Lakes  and  the  ports 
of  Great  Britain  and  Europe.  The  construction 
of  the  barge  canal  therefore  on  the  Lake  On- 
tario route  would  be  a  direct  and  material  en- 
couragement toward  the  shipping  of  through 
freights  from  the  Great  Lakes  down  the  St. 
Lawrence  to  Atlantic  steamers,  taking  cargo  at 
Montreal  and  Quebec.  This  would  mean  the 
diversion  of  a  large  amount  of  ocean  shipments 
from  New  York  City,  which  is  already  suffer- 
ing at  least  considerable  relative  diminution  of 
that  traffic.  The  saving  of  |20,000,000  expendi- 
ture to  the  State  of  New  York  is  certainly  a 
material  item,  and  one  that  should  not  be  ha- 
stily overlooked,  but  it  Is  by  no  means  impos- 
sible that  if  the  avoidance  of  that  expendi- 
ture is  both  to  increase  the  cost  of  canal  trans- 
portation between  Buffalo  and  tide-water  and 
decrease  the  capacity  of  the  barge  canal,  as  well 
as  encourage  the  diversion  of  ocean  shipments 
from  the  port  of  New  York  to  Canadian  ports, 
the  expenditure  of  a  far  larger  sum  to  produce 
opposite  results  would  be  the  highest  degree  of 
economy  for  the  State. 


Limited  Franchises. 


That  the  reasonable  control  of  valuable  fran- 
chises dealing  with  at  least  one  line  of  public 
service  is  being  gained  by  one  of  our  leading 
cities  will  be  evident  after  reading  the  brief 
article  printed  elsewhere  in  this  issue  on  Bos- 
ton's underground  railways.  The  contract  en- 
tered into  by  the  city,  acting  through  the  Boston 
Transit  Commission,  and  the  elevated  railway 
company  can  hardly  be  considered  an  experi- 
ment, for  it  is  not  the  first  agreement  of  such 
nature  made  by  the  same  parties.  It  is,  rather, 
an  evidence  that  the  contract  previously  made 
for  the  use  of  the  existing  subways,  which  has 
now  been  in  force  for  several  years,  is  proving 
satisfactory  to  the  citizens  and  is  not  intoler- 
able to  the  railway  corporation.  By  the  method 
pursued,  the  city  does  not  merely  build  its  sub- 
ways and  tunnels  and  retain  the  ownership  of 
them,  which  facts  in  themselves  have  certain 
distinct  advantages,  but  it  receives  an  annual  in- 
come of  4%  per  cent,  on  its  investment,  has 
some  measure  of  control  of  the  structure  during 
use,  and  can,  at  the  end  of  twenty-five  years, 
readjust  the  terms  of  the  lease  or  become  pos- 
sessed of  the  equipment  and  operate  the  system. 
In  this  way  municipal  control  is  made  effective 
by  actual  municipal  ownership  and  potential 
municipal  operation.  Such  advantageous  ar- 
rangements in  connection  with  public  utilities 
are  possible  largely  because  of  an  unusually  in- 
telligent and  public-spirited  interest  in  public  af- 
fairs among  a  large  proportion  of  the  citizens. 
A  wise  and  successful  solution  of  public  as  well 
as  of  private  problems  can  be  attained  only 
through  painstaking  and  Intelligent  study  by 
capable  men.  These  duties  now  frequently  fall 
to  engineers  acting  as  city  engineers,  members 
of  public  works  commissions  or  as  engineers  to 
such  commissions  and  departments,  and  require 
not  alone  good  technical  efficiency  and  wide  ex- 
perience, but  in  a  high  degree,  a  broad-minded 
view  and  strong  grasp  of  facts  relating  to  men 
and  affairs.  That  the  value  of  engineering 
training  and  experience  in  fitting  men  for  such 
service  is  being  recognized  is  made  plain  by  re- 
cent appointments  in  taore  than  one  large  city. 
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A  New  Dam  end  Storage  Seserroir  at  Amster- 
dam, N.  Y. 


The  Glenwild  reservoir,  completed  during  the 
past  summer,  forms  a  part  of  the  water-worlis 
of  the  city  of  Amsterdam,  N.  Y.  It  is  located 
on  Steele  Creek,  about  two  miles  above  the 
Hans  conduit  diverting  dam,  from  which  the 
water  passes  to  the  city.  The  area  of  the  water- 
shed of  Steele  Creek  above  Glenwild  reservoir 
is  4.54  square  miles.  The  entire  watershed  of 
the  creek  is  without  human  habitation.  It  is 
all  a  forest  of  second  growth  spruce  and  hem- 
lock, with  beech,  birch,  maple  and  poplar  trees, 
and  will  prol>abIy  always  remain  uninhabited, 
as  the  soil  is  a  glacial  drift  of  sand  and  bould- 
ers, and  totally  unfit  for  cultivation. 

An  old  mill  pond  formed  by  a  low  timber 
dam  formerly  occupied  the  site  of  the  reservoir, 
and  after  the  old  dam  had  been  removed,  it 
was  necessary  to  clear  off  all  the  old  timber, 
stumps  and  debris  on  the  site  of  the  old  pond, 
which  covered  78  acres.  The  remainder  of  the 
l>asin  was  cleared  off  to  an  average  width  of  75 
feet  beyond  the  flow  line.  All  small  trees  and 
brush  were  required  to  be  cut  down  level  with 
the  ground,  and  all  large  trees  so  that  the 
stumps  should  not  project  more  than  a  foot 
alMve  ground.  The  total  area  of  the  new  reser- 
voir is  180  acres  and  ite  capacity  1,200,000,000 
gallons. 

Glenwild  reservoir  dam  is  curved,  the  length  of 
the  chord  of  dam  being  408  feet,  and  the  versed 
sine  of  curve  30  feet.  The  dam  is  450  feet  long 
over  all  including  tangents  and  is  13  feet  wide 
on  top  with  rear  slope  2i/4  to  1  and  front  slope 
2  to  1.  The  water  face  of  the  dam  is  protected 
with  stone  pavement,  hand  laid,  the  stones  be- 
ing from  10  to  24  inches  deep  and  averaging  18 
inches  thick.  The  top  of  the  dam  is  7  feet  above 
flow  line,  allowing  ample  depth  for  wave  action. 
The  rear  slope  is  seeded. 

The  spillway  is  30  feet  wide  and  40  feet  long, 
with  the  Iwttom  paved  with  thin  quarry  stoue 
set  on  edge  and  grouted.  The  wasteway,  as  well 
as  the  spillway,  was  formed  by  excavating  back 
into  the  side  hill,  the  material  so  excavated 
being  used  to  make  reservoir  bank.  The  spill- 
way has  first-class  rubble  masonry  abutments 


torn  of  old  timber  dam  or  at  least  suitable  hard 
bottom  found,  and  the  preliminary  estimate 
upon  which  the  contract  was  based  was  made 
upon  this  assumption.  Such,  however,  proved 
not  to  be  the  case,  but  upon  removing  the  old 
timber  dam  it  was  found  to  be  bedded  on 
rubbish  and  gravel  and  large  fallen  trees  at 
least  10  feet  below  the  base  of  the  old  dam  were 
removed.  Upon  excavating  for  the  masonry 
core  wall  down  to  the  depth  called  for  by  the 
plans  the  bottom  was  found  to  be  quick  sand 
and  entirely  unsuitable  to  start  the   masonry 


contents  to  enter  the  wall  at  once.  By  this 
process  the  cement  and  sand  have  no  time  to 
separate,  but  are  placed  in  the  wall  all  thorough- 
ly and  properly  mixed.  The  wall  was  grouted 
in  16-inch  courses.  At  two  places  the  wall  was 
examined  for  depths  of  4  and  6  feet,  and  in 
each  case  it  was  found  all  thoroughly  filled  and 
the  mortar  homogeneous. 

Water  is  drawn  from  the  reservoir  by  three  • 
lines  of  cast-iron  pipe,  two  18  and  one  12-inch. 
These  three  pipes  are  laid  side  by  side,  with  a 
space  between  of  about  1%  feet  to  allow  caulk- 
ing room.  They  are  bedded  in  rubble  masonry, 
extending  in  all  directions  about  IV^  feet  from 
the  pipes.  Where  the  pipes  passed  through 
the  core  wall,  arches  of  brick  were  sprung  over 
each  pipe,  allowing  9  inches  for  the  difference 
in  settlement  between  the  heavy  wall  and  the 


Abutment 

Plan  of  Glenwild  Resebvoib  Dam. 
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and  wings  coped  with  limestone.  Beyond  the 
spillway  the  channel,  bottom  and  4  feet  up  the 
sides,  is  dry  jwiv^d  with  large  stone  averaging 
about  2  feet  square  on  top  face,  and  a  line  of 
sheet  piling  4  feet  deep  was  placed  across  the 
spillway  channel  and  up  the  sides  at  every  25 
feet,  thus  preventing  any  movement  of  the  stone 
pavement.  The  lower  end  of  the  spillway  chan- 
nel is  secured  by  a  rubble  wall  in  cement,  4 
feet  wide  and  extending  down  8  feet  below  the 
pavement,  the  latter  terminating  at  this  wall. 

It  was  impracticable  to  sink  test  pits  at  the 
old  timber  dam  on  account  of  its  construction 
and  the  existence  of  the  large  amount  of  water 
there  which  could  not  be  drawn  off.  It  was 
assumed  that  rock  bottom  would  be  found  at  a 
depth  of  5  to  6  feet  below  the  level  of  the  bot- 
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from.  The  excavation  was  continued  down  some 
22  feet,  all  through  sand,  until  a  stratum  was 
found  so  compacted,  as  indicated  by  driving 
down  a  crowbar,  as  to  be  practically  impervious 
to  water,  and  the  wall  started  on  this  bottom. 
The  cement  masonry  core  wall  starts  1  foot 
above  the  flow  line  and  batters  3  inches  to  the 
foot  down  to  a  width  of  14  feet  6  inches.  Be- 
low this  point  it  is  6  feet  wide  to  the  bottom. 
The  wall  is  63.5  feet  high,  and  is  composed  of 
broken  boulders,  no  stone  exceeding  %  a  cubic 
foot  in  size,  all  hand  laid  in  place.  The  wall 
is  grouted  with  a  1  to  3  mortar  made  of  Glens 
Falls  Portland  cement.  The  grout  was  manipu- 
lated in  small  boxes  holding  only  a  wheel- 
barrow of  mortar.  The  mortar  box  was  dumped 
over  the  wall  by  two  laborers,  allowing  all  its 


masonry  surrounding  the  pipes.  Three  li^-inch 
wrought  iron  pipes  were  carried  up  in  the  cen- 
ter of  the  core  wall  to  the  top,  and  when  the 
wall  and  embankment  were  completed  and  had 
reached  their  final  settlement,  grout  was  poured 
into  the  pipes  and  the  arches  below  filled  up 
solid. 

The  outlet  pipes  are  corftinued  on  to  the  base 
of  the  front  embankment  and  rip-rap  wall,  at 
which  point  a  bulkhead  and  side  walls  are 
built.  The  lower  or  12-lnch  pipe  terminates  at 
an  elevation  of  41  feet  below  the  flow  line.  The 
reservoir  may  be  drawn  entirely  dry  with  this 
pipe.  At  a  distance  of  36  feet  back  from  the 
end  of  the' 12-inch  pipe  the  two  18-inch  pipes 
rise  on  a  steeper  grade,  so  that  at  their  ends  the 
bottoms  of  the  two  18-lnch  pipes  are  about  2 
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feet  above  the  level  of  the  top  of  the  12-inch 
pipe  at  its  termination.  The  two  18-inch  pipes 
terminate  with  two  right  angle  bends  facing 
one  another.  At  this  point  a  "5-inch  steel  riv- 
eted pipe  begins,  having  a  tee  on  its  end  which 
enters  both  18-in<'h  bends.  This  makes  a  swivel 
joint  at  the  end  of  the  25-inch  pipe.  The  swivel 
is  made  ball-bearing,  by  placing  5G  brass  balls 
in  each  bearing  end  of  the  18-inch  bends.  The 
'  25-lnch  pipe  is  then  extended  out  into  the  reser- 
voir 39  feet,  and  has  a  large  ball  screen  on  Its 
end.  A  chain  is  attached  to  the  outer  end  and 
toggled  in  at  the  center  of  a  float  13x13  feet 
by  4  feet  deep.  The  chain  will  usually  be  so 
toggled  in  the  center  of  the  float  as  to  leave 
the  outer  end  of  the  pipe  suspended  8  feet  be- 
low the  surface  of  the  water  in  the  reservoir. 
As  the  water  rises  and  falls  in  the  reservoir  the 
outer  end  of  the  pipe  moves  up  and  down  a  cor- 
responding amount.  The  float  is  guyed  by  five 
wire  cables  securely  fastened  to  anchors  in 
boulders,  out  about  100  feet  from  the  float.  Pro- 
vision is  made  for  hoisting  and  lowering  the 
25-inch  pipe  by  10-ton  crabs,  one  on  the  top  of 
the  dam  and  one  on  the  float,  a  second  chain 
cable  being  led  up  to  the  top  of  the  bank.  It  is 
intended  to  lower  the  pipe  in  winter  and  rest 
it  on  a  timber  support  near  the  bottom. 

The  valves  which  control  the  discharge  of 
water  are  located  at  the  lower  end  of  reservoir 
embankment  at  the  end  of  the  sodded  slope,  dis- 
charging into  the  old  channel  of  Steele  Creek. 
The  12-inch  pipe  also  has  a  valve  located  just 
back  of  its  upper  end  with  a  well  and  valve  rod 
carried  up  20  feet  above  the  bottom  of  the 
reservoir  so  that  in  case  of  repairs  needed  to 
the  lower  valve  this  upper  one  may  be  shut 
down  when  there  is  20  feet  of  water  in  the 
reservoir.  The  end  of  the  25-inch  pipe  may 
also  be  swung  up  out  of  water  to  shut  off  flow 
through  the  two  18-inch  pipes. 

When  the  reservoir  is  drawn  down,  and  there 
is  only  sufficient  water  to  cover  the  pipes,  the 
two  18-inch  pipes  will  discharge  15,000,000  gal- 
lons per  day,  while  the  12-inch  pipe  will  deliver 
3,000,000  gallons.  With  the  reservoir  nearly  full 
the  three  pipes  will  discharge  upwards  of  80 
million  gallons  per  day.  Just  below  the  dam  a 
measuring  weir  with  indicator  arranged  on  a 
plank  has  been  placed,  so  that  the  keeper  can 
tell  by  inspection  how  much  water  is  being  de- 
livered. 

A  dyke  460  feet  long  about  half  a  mile  from 
the  dam  was  constructed  across  what  was  ap- 
parently an  old  lake  outlet.  The  dyke  is  of 
varying  height,  from  3  to  15  feet.  The  top  is 
placed  3  feet  above  the  flow  line  of  the  reservoir. 
Should  a  cloudburst  occur  and  be  of  such  magni- 
tude as  to  tax  the  capacity  of  the  spillway  at 
the  dam  then  the  dyke  would  act  as  a  relief 
spillway  460  feet  long  after  the  water  Is  3  feet 
or  thereabout  above  flow  line.  The  dyke  is  15 
feet  wide  on  top  with  side  slopes  of  2  to  1  on 
both  sides.  Through  the  center  a  double  row  of 
2-inch  sheet  piling  is  carried  from  the  top  bank 
down  4  feet  into  the  firm  subsoil  or  hard  pan 
formation.  The  dyke  is  in  a  cove  and  the  wave 
action  will  be  a  minimum. 

Upon  filling  the  reservoir  last  spring,  the 
cranberry  bushes  and  logs,  trees,  stumps  and 
debris  rose  up  with  the  water  and  now  consti- 
tute a  series  of  floating  islands  out  in  the 
middle  of  the  reservoir,  and  distant  about  2,500 
feet  from  the  dam.  The  floating  islands  ag- 
gregate about  6  acres  in  area,  and  from  sound- 
ings with  a  boat  oar,  are  from  2  to  G  feet 
deep  or  thick.  They  seem  to  be  composed  of 
living  cranberry  bushes,  held  afloat  by  logs 
and  old  trees,  and  are  anchored  safely  in  place, 
probably  by  a  number  of  old  dead,  but  sound 
trees,  the  tops  of  which  are  tied  in  with  cran- 
berry bushes,  the  roots  and  stumps  on  the  bot- 
tom making  a  safe  anchorage.     The  early  re- 


moval of  these  floating  masses  has  been  strong- 
ly  recommended. 

The  Glenwild  dam  was  designed  by  Mr. 
Stephen  E.  Babcock,  of  Utica,  as  consulting  en- 
gineer, from  whose  report  to  the  water  com- 
missioners of  Amsterdam,  the  preceding  account 
has  been  mainly  taken.  Mr.  James  R.  Snell 
is  superintendent  of  the  Amsterdam  water- 
works. The  work  of  construction  was  per- 
formed by  Messrs.  H.  B.  Hooker  &  Son,  of  Ro- 
chester, at  a  cost  of  $47,300.  Including  the 
cost  of  the  land,  clearing  the  site,  etc.,  the  total 
cost  of  the  reservoir  was  about  $65,000. 


The  Two-Hinged  Arch. 

By  Edward  Godfrey,  400  Monongahela  Bank  Buildlog. 

Pittsburg,   Pa. 

A  two-hinged  arch  Is  a  trussed  frame  or  a 
girder  in  the  shape  of  an  arch  with  two  hinges 
or  pins  at  the  end  supports  or  abutments.  A 
difficulty  in  finding  the  stresses  arises  from  the 
fact  that  the  horizontal  reaction  depends  upon 
the  stiffness  of  the  truss  itself.  The  horizontal 
reaction  may  be  supplied  either  by  the  abut- 
ments of  the  arch  or  by  a  tension  member  of 
steel  forming  a  sort  of  bow-string  for  the  arch. 
When  the  abutments  supjjly  this  reaction,  they 
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must  be  assumed  at  an  unvarying  distance 
apart;  that  distance  is  the  normal  length  of 
the  unstressed  arch  at  the  temperature  at  which 
it  was  erected,  or,  say  at  a  mean  temperature. 
When  a  steel  tie  supplies  the  horizontal  re- 
action, it  will,  if  exposed  to  the  same  variation 
of  temperature  expand  and  contract  witli  the 
arch  itself;  temperature  stresses  will  then  not 
enter  into  the  computations.  Cases  may  arise, 
however,  where  the  tie  is  buried  or  protected 
from  the  sun's  rays  by  the  floor  of  a  bridge,  so 
that  the  difference  of  temperature  of  the  arch 
and  the  tie  may  be  considerable. 


There  are  several  methods  given  by  various 
writers  for  finding  the  stresses  in  a  two-hinged 
arch,  all  of  which  seem  to  be  very  tedious, 
difficult  of  application  and  practically  impos- 
sible to  retain  in  the  memory.  The  writer  pro- 
poses an  analytic  method  which  he  believes  ren- 
ders the  calculation  simple  and  direct,  and 
which  is  easily  remembered,  although,  of  neces- 
sity, the  calculations  are  long. 

The  method  is  based  on  the  "pull  over  E"  for- 
mula, that  is,  the  formula  for  finding  deflec- 
tions. Its  application  will  be  described  first  In 
finding  the  stresses  in  an  arch  assumed  to  be 
already  proportioned.    The  formula  referred  to 
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In  this  formula  D  is  the  deflection  in  inches 
of  any  point  of  a  frame  in  any  assumed  di- 
rection, under  any  given  condition  of  loading; 
p  is  the  stress  in  any  member  of  the  frame  due 
to  a  load  of  one  pound  applied  at  the  point 
whose  deflection  is  to  be  found,  the  load  acting 
in  the  direction  in  which  the  deflection  is  to  be 
computed;  u  is  the  unit  stress,  or  stress  per 
square  inch,  in  the  same  member  resulting  from 
the  given  loading;  1  is  the  length  of  the  member 
in  inches;  E  is  the  modulus  of  elasticity  of 
steel  or  29,000,000  pounds  per  square  inch.  For 
each  member  in  the  frame  the  quantity  pul 
over  E  must  be  found,  and  the  algebraic  sum 
of  all  will  be  the  deflection  sought;  or  the  di- 
vision by  E  may  be  made  after  the  summation 
i  pul  has  been  found. 

An  example  will  best  illustrate  how  this  for- 
mula may  be  applied.  Given  the  arch  in  Fig. 
1,  having  areas  and  length  as  indicated  and 
loaded  as  shown.  Suppose  the  tie  AA  to  be 
omitted,  and  we  shall  have  a  simple  truss  with 
stresses  easy  of  computation  by  the  ordinary 
analytic  method.  Under  these  stresses  the 
points  A  and  A  will  separate  a  certain  amount, 
due  to  the  deformation.  The  amount  of  this 
deformation,  or  the  deflection  at  A  may  be 
found  by  the  deflection  formula.  By  applying 
a  load  ot  one  pound  horizontally  at  A  and  flnd- 
Ing  the  resulting  stresses  in  the  various  mem- 
bers, we  shall  have  the  values  of  p  In  the  for- 
mula. The  unit  stresses  resulting  from  the 
loads  acting  on  the  frame  as  a  simple  truss 
will  give  the  values  of  u.  The  horizontal  de- 
flection at  A  is  shown  in  table  I  to  be  3.744 
inches. 

To  bring  the  point  A  back  to  its  original 
position,  a  force  may  be  applied  at  A  in  a  hori- 
zontal direction.  The  amount  of  the  force  thus 
applied  necessary  to  move  the  point  A  3.744 
inches  can  be  found  in  the  following  way:  As- 
sume a  force  of  1,000  pounds  applied  at  A,  and 
by  the  deflection  formula  flnd  the  resulting  de- 
flection. The  values  of  p  will  be  the  same  as 
before  and  those  of  u  will  be  the  unit  stresses 
due  to  1,000  times  the  p  values  for  the  various 
members.  The  deflection  due  to  this  force  of 
1,000  pounds   is  found  by  Table   I  to  be  .1015 


Stresses  In  Arch  with  Fixed  Abutments. 


Tab  LB 
All  Stresses, 


Except  in  Column  4,  in  Thousands  of  pounds. 


a 

01 

If 

^. 

«! 

►J" 

1 

0 

3 

AB.  . 

..7.0 

268.3 

EC. 

..5.0 

268.3 

CB.. 

.  .5.0 

268.3 

BA.  . 

.  .7.0 

268.3 

Ab... 

. .  .4.0 

339.4 

be.  .. 

. .  .3.0 

258.5 

cb... 

...3.0 

258.5 

bA. . . 

. .  .4.0 

339.4 

Bb. . . 

. .  .2.0 

120.0 

Bb. . . 

. .  .2.0 

120.0 

Cc... 

...2.0 

120.0 

Be... 

.  .2.0 

241.2 

;B. .  . 

.  .2.0 

241.2 

Resultant  deflections 


+j  t- 

CD 

■§■§-  • 

«i  5S  II 

+JrH  N<1 

4 
-f^  2.236 
+  1.677 
+  1.G77 
+  2.230 

—  2.828 

—  2.154 

—  2.154 

—  8.828 

—  1.200 

—  1.200 

—  1.500 

—  0.503 
-  0.503 


5 
+  .0207 
+  .0155 
-H  .0155 
+  .0207 

—  .0331 
— .0192 

—  .0192 
— -  .0331 

+  .0050 
-h  .0050 

—  .0062 

—  .0042 

—  .0042 


(U  M  <P 

6 
-134.2 

-  93.2 

-  93.2 

-  134.2 

84.8 
64.6 
64.0 
84.8 
36.0 
36.0 
43.4 
23.4 
23.4 


7 

—  19.17 

—  18.64 

—  18.64 

—  19.17 
+  21.20 

21.53 
il.53 
21.20 
18.00 
18.00 
21.70 
11.70 
11.70 


o-\ 
8 

—  .397 

—  .289 

—  .289 

—  .397 

—  .702 

—  .413 

—  .413 

—  .702 

—  .089 
+  .089 
+  .134 

—  .049 

—  .049 
.     3.744 


£•0 
Sfs 

9 

+  .319 
■I-  .385 
-H  .335 
+  .319 

—  .707 

—  .718 

—  .718 

—  .707 

—  .600 

—  .600 

—  .750 
.  —  .251 

—  .251 


3  H 

S.I 

10 
.0066 
.0052 
.0052 
.0066 
.0234 
.0138 
.0138 
.0234 
.0030 
.0030 
.0047 
.0011 
.0011 
.1015 


s§  • 

^     - 
03 

11 

+  82.5 
+  61.9 
+  61.9 
+     82.5 

—  104.4 

—  79.5 
-^    79.5 

—  104.4 
-    44.3 

—  44.3 

—  55.4 

—  18.6 

—  18.6 


azLU 
3  OJ  d 

12 

—  51.7 

—  31.3 

—  31.3 
—.51.7 

—  19.6 

—  14.9 

—  14.9 

—  19.6 

—  8.3 

—  8.3 

—  12.0 
+  4.8 
+     4.8 
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inch.  Hence  to  restore  the  original  distance 
batwaen  points  A  a  horizontal  force  of 

S.744 
1000  X  ^=7^.  =  3«»00  pounds 

is  necessary.  This  would  be  the  horizontal  re- 
action of  this  truss  if  the  ends  were  fixed,  as  by 
stone  abutments.  The  stresses  in  the  member 
due  to  this  horizontal  reaction  are  found  by 
setting  on  the  slide  rule  the  ratio  1:369000  and 
reading  the  amounts  from  column  4.  The  re- 
sultant stresses  in  the  members  are  then  found 
by  combining  the  stresses  in  Columns  6  and  11. 
If.  as  in  the  case  under  consideration,  a  tie 
AA  is  used,  this  tie  will  stretch  out  a  certain 
amount,  due  to  its  own  stress:  and  point  A, 
instead  of  being  brought  back  to  its  original 
position,  will  return  the  3.744  inches  less  the 
stretch  in  the  tie.  The  problem  then  arises  to 
find  the  stress  in  the  tie  that  will  stretch  it  a 
distance  x,  which  stress  will  just  balance  the 
force  applied  to  the  frame  at  A  that  will  de- 
flect It  a  distance  y,  where  x  -|-  y  =  3.744 
inches.  A  force  of  1.000  pounds  on  the  tie,  or 
250  pounds   per  square  inch,   will  stretch   the 

tj-    ^^  ^   =  .0062  inches.     Hence,  letting 

H  equal  the  stress  sought  in  thousands  of 
pounds,  we  have  .0062  H  -f-  .1015  H  =  3.744 
inches,  or  H  =:  34.8.  The  new  horizontal  re- 
action is  then  34,SO0  pounds.  As  before,  with 
this  horizontal  reaction,  the  resultant  stresses 
in  the  members  can  t>e  found. 

For  temperature  stresses  in  a  two-hinged 
arch,  assuming  the  arch  to  be  put  up  at  mean 
temperature,  a  variation  from  this  of,  say,  75 
degrees  each  way  should  be  provided  for.  For 
a  rise  or  fall  of  temperature  of  75  degrees  a 
steel  frame  will  tend  to  lengthen  or  shorten 
one-two-thousandth  of  its  length.-  If  the  end 
supports  are  fixed  in  position,  this  lengthening 
or  shortening  of  the  frame  is  prevented.  The 
result  on  the  frame  is  equivalent  to  applying 
a  horizontal  force  at  the  abutments  that  will 
give  a  deflection  either  way  of  one-two-thou- 
sandth of  the  length  of  the  span,  or  in  this 
case,  .36  inch.  The  amount  of  this  horizontal 
force  as  well  as  the  stresses  resulting  there- 
from may  be  found  in  the  way  described  in 
treating  the  stresses  caused  by  the  vertical 
loads.  Elach  piece  will  have  equal  positive  and 
negative  stresses.  In  cases  where  the  tie  is 
kept  at  a  more  uniform  temperature,  the  as- 
sumed difference  between  the  temperature  of  tie 
and  frame  will  give  the  basis  for  determining 
the  horizontal  force  and  the  temperature 
stresses. 

When  only  the  outlines  of  the  arch  are  known 
and  the  members  are  to  be  proportioned,  of 
course  the  method  above  outlined  will  require 
modification.  The  deflections  cannot  be  found 
until  the  sections  of  the  members  are  known, 
and  the  sections  cannot  be  fixed  upon  until  the 
stresses  are  known.  Some  assumption  is  there- 
fore necessary.  In  all  methods  of  finding  the 
stresses  in  a  two-hinged  arch,  some  assumption 
seems  to  be  necessary,  since  the  change  in  the 
area  of  the  cross-section  of  one  member  of  the 
arch  will  alter  the  stress  in  every  piece.  In  a 
paper  written  by  Mr.  A.  R.  McKim  and  pub- 
lished August  24,  1899,  the  assumption  used  to 
obtain  the  first  trial  areas  is  that  the  effect  of 
the  web  members  may  be  neglected  in  allow- 
ing for  deflections.  The  arch  treated  In  that 
article  is  shown  in  Pig.  2. 

For  finding  the  first  trial  areas  an  average 
are*  was  assumed  for  both  chords.  The  pres- 
ent writer  applied  the  "pull  over  E"  formula, 
taking  the  dead  load  stresses  and  the  areas 
given  in  that  article,  and  found  that  not  only 
did  the  deflections  due  to  chord  stresses  alone 
fail  to  balance,  bat  the  deflection  due  to  the 
web   members  was  all   in  the  same  direction 
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and  in  amount  was  more  than  double  that  due 
to  one  chord  and  nearly  seven  times  that  due 
to  the  other.  The  resultant  deflection  was 
found  to  be  over  three  inches,  representing  an 
error  of  45,000  pounds  in  the  horizontal  reaction. 
Again  it  was-  found  that,  taking  the  areas  given 
in  that  article  and  finding  the  dead  load  stresses 
by  the  method  outlined  above,  scarcely  any 
agreement  was  found  with  the  dead  load  stresses 
in  the  same  article.  Some  of  the  stresses  were 
of  a  contrary  sign.  This  is  not  given  in  criti- 
cism of  the  article  referred  to  nor  the  method 
employed;  that  method  would  no  doubt  gravi- 
tate to  the  same  final  result  as  the  one  here 
given,  if  the  effect  of  the  web  members  in 
causing  distortion  be  taken  into  account. 

In  the  paper  on  the  Rio  Grande  Bridge,  in 
The  Engineering  Record,  November  8,  1902, 
Mr.  Aus  states  that  there  were  eighteen  dia- 
grams needed  to  find  the  partial  horizontal  re- 
actions, being  the  number  of  chord  members  in 
one-half  of  that  arch.  This  would  indicate 
that  he,  too,  ignores  the  effeat  of  the  web  mem- 
bers in  causing  deflection.  This  is  manifestly 
incorrect,  as  any  member  which  is  subject  to 
stress  by  a  force  applied  in  the  position  of  the 
horizontal  reaction  will  by  its  lengthening  or 
shortening  cause  a  deflection  at  the  support; 
or,  it  the  support  be  fixed  in  position,  the  mem- 
ber in  question  will  have  its  effect  in  deter- 
mining the  amount  of  the  horizontal  reaction. 

The  assumption  proposed  here  is  this:  The 
stresses  found  in  the  frame,  considered  as  a 
simple  span,  will  be  much  in  excess  of  those 
considering  the  horizontal  reaction.  Suppose 
these  stresses  are  double  the  actual  stresses  and 
assume  that  the  average  unit  stress  is,  say, 
10,000  pounds  per  square  inch,  or  on  these 
greater  stresses  20,000  pounds  per  square  inch. 
This  will  afford  a  basis  for  finding  the  horizon- 
tal reaction  and  trial  stresses.  While  this  is 
only  an  assumption,  errors  made  will  not  be 
cumulative,  but  will  balance  more  or  less  with 
other  errors.  The  only  thing  that  depends  on 
this  assumption  is  the  amount  of  the  horizon- 
tal reaction.  If  a  uniform  and  not  a  rolling 
load  is  to  be  provided  for,  areas  may  be  again 
found,  based  on  the  resulting  stresses  found  by 
using  the  horizontal  reaction  thus  obtained. 
Tentative  proportions  of  the  members  should 
then  be  found  and  their  areas  tabulated,  as 
conditions  are  often  such  that  the  actual  area 
used  in  a  member  is  several  times  that  re- 
quired, in  order  to  use  standard  shapes  and  uni- 
form details.  With  these  areas  a  second  trial 
for  the  horizontal  reaction  should  be  made  and 
the  areas  adjusted  to  suit  the  new  resulting 
stresses. 

As  a  criterion  for  judging  of  the  amount  of 
error  In  the  writer's  assumption,  the  amount 
of  the  horizontal  reaction  for  dead  load  stresses 
was  found,  using  the  areas  in  the  article  here- 
tofore referred  to,  and  it  was  found  to  differ 
by  less  than  one  per  cent,  from  that  found  by 
trial  areas  at  20,000  pounds  per  square  inch 
under  total  dead  and  live  load  as  a  simple  span. 

An  advantage  in  this  method  of  treating  the 
two-hinged  arch  is  that  the  stresses  found  are 
consistent  with  the  areas  used,  and  the  calcu- 
lated deflection  at  the  abutment  is  just  zero, 
including  the  effect  of  all  members  of  the 
chords  and  webs.  For  a  rolling  load,  that  is, 
a  live  load  that  may  be  on  any  one  of  the 
panels  of  the  arch,  the  method  is  just  the  same, 
but  each  load  must  be  considered  in  its  effect 
on  the  entire  frame.  It  is  best  at  the  outset 
to  find  the  stresses  in  all  members  due  to  a 
panel  load  of  say  10,000  pounds,  or  the  actual 
live  load  panel  load,  and  to  use  combinations  of 
these  for  the  full  live  load,  finding  by  the  proper 
ratio  the  dead  load  stresses. 

An  arch  of  this  sort  will,  in  general,  be  stiff 
throughout,  that  Is,  with  no  rods,  but  all  mem- 
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hers  counterbalanced.  After  finding  the  stresses  • 
due  to  the  full  dead  and  live  load,  the  mem- 
bers should  be  given  trial  areas,  the  shapes  be- 
ing selected  to  suit  the  lengths  of  members  and 
the  details  to  be  used,  employing,  say,  a  unit 
stress  of  5,000  pounds  per  square  inch.  Then 
a  live  load  is  placed  at  one  of  the  panel  points 
and  the  stress  in  every  member  found,  con- 
sidering the  truss  as  a  simple  span.  Next  the 
horizontal  deflection  at  support  is  found,  and 
the  horizontal  reaction  to  overcome  this  de- 
flection. The  resulting  stresses  due  to  this  hor- 
izontal reaction  are  next  set  down  and  combined 
with  those  previously  found  (those  due  to  the 
single  panel  load  acting  on  the  frame  as  a  sim- 
ple truss).  This  will  give  the  stresses  in  the 
members  due  to  this  one  panel  load. 

This  must  be  repeated  for  each  panel  load 
and  the  result  tabulated.  The  next  step  is  to 
pick  out  the  live  load  stresses  of  each  sign  in 
each  member  and  to  combine  them  with  the 
dead  load  stresses,  thus  finding  the  minimum 
and  maximum  stresses.  An  adjustment  of  the 
areas  required,  based  on  the  unit  stresses  given 
in  the  specifications,  should  then  be  made,  and 
further  refinement  effected  by  repeating  the 
whole  operation.  After  once  finding  the  stresses 
due  to  each  panel  load  in  every  member  and 
those  due  to  one  pound  applied  horizontally  at 

P  1 
the   support,   then   the   quantity      =r    for   each 

members,  the  labor  involved   in  adjusting  the 

P  1 

areas  and  stresses  is  small.     The  quantity  %- 

will  be  the  same  for  any  member  for  all  oper- 
ations. One  thousand  times  this  quantity 
should  be  used  to  avoid  long  decimals,  and  then 
if  the  stresses  be  given  in  thousands  of  pounds, 
and  unit  stresses  the  same,  the  coeflicient 
omitted    in   u    will    cancel    that    introduced    in 

I  oQo  E~  giving  as  a  product  ?'i ,  or  the  partial 
'         E        •  E 

deflection  for  the  member  considered. 

Any  reasonable  assumption,  or  even  sections 
proportioned  at  random,  by  one  having  suflicient 
experience  to  judge  what  is  required,  will  serve 
as  a  basis  for  finding  the  stresses.  Then  on  the 
basis  of  these  stresses  new  areas  may  be  found; 
and  from  these  the  stresses  again  computed. 
Thus  any  desired  degree  of  accuracy  may  be 
obtained.  By  thus  working  over  the  areas  and 
stresses  any  errors  made  will  in  all  probability 
be  eliminated,  whereas  in  blindly  following  a 
complex  formula  only  extreme  care  can  be  re- 
lied upon  to  prevent  errors. 


The  Fire-Resisting  Properties  of  Transform- 
ers was  illustrated  in  a  fire  which  broke  out  in 
the  powerhouse  of  the  Helena  Light  &  Trac- 
tion Co.,  at  Helena,  Mont.,  October  20,  and  com- 
pletely demolished  the  building  and  nearly  all 
of  the  machinery,  the  exception  being  a  number 
of  oil-insulated  transformers,  which  were  prac- 
tically uninjured.  In  the  case  of  two  trans- 
formers, which  were  not  overturned,  the  oil  did 
not  burn  away  sufficiently  to  injure  their  coils 
or  cores.  It  is  believed  that  it  would  not  have 
ignited  at  all  had  not  the  covers  been  removed 
from  the  cases  before  the  fire  to  facilitate  cool- 
ing, the  y*ansformers  being  worked  at  a  heavy 
overload.  Four  other  transformers  were, 
standing  on  a  wooden  floor,  and  as  soon  as  the 
latter  burned  away,  they  were  upset  and  poured 
their  oil  into  an  engine  pit  below.  The  build- 
ing originally  contained  a  steam  plant,  but  this 
had  been  abandoned  and  power  was  being  pur- 
chased from  the  Missouri  River  Power  Com- 
pany. Three  oil-insulated  Westinghouse  po- 
tential regulators  in  cast-iron  cases,  located  be- 
hind a  marble  switchboard,  which  was  de- 
stroyed, were  found  practically  uninjured. 
Two  100-horse-power  induction  motors  only 
somewhat  damaged. 


Dec.  27,  1902. 
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Compressive   Resistance  of  Concrete-Steel  and 
Hooped  Concrete. — II. 

The    first    live    sections    o£    this    tianslatiou    from    M. 
t'ousidire's  original    paper  appeared    in    the  preceding 


VI.  Spacing  Of  Hoops. — While  testing  prism 
B,  cracks  appeared  under  the  light  load  of  1,- 
730  pounds  per  square  inch,  and  soon  after  the 
concrete  began  to  chip  off  and  finally  failed  be- 
tween the  spirals  which  served  as  hooping. 
These  spirals  were  1.18  inch  apart.  The  failure 
of  the  prisms,  which  took  place  under  a  pres- 
sure of  5,120  pounds  per  square  inch  was  due  to 
the  failure  of  the  concrete  and  there  was  noth- 
ing to  indicate  that  the  metal  had  reached  its 
elastic  limit.  In  prism  C  whose  spirals  were 
only  0.59  inch  apart  the  cracks  did  not  show 
before  a  pressure  of  2,480  pounds  per  square 
inch  was  exerted.  Chipping  occurred  also  later 
than  in  B  and  under  a  pressure  of  5,400  pounds 
no  failure  of  the  concrete  was  observed,  and  the 
prism  did  not  fail.  In  D  and  B  cracks  ap- 
peared under  pressure  of  2,900  to  3,360  pounds 
per  square  inch.  These  prisms  contained,  be- 
sides the  same  spirals  as  B  and  C,  longitudinal 
rods,  which  were  in  contact  with  their  interior 
surfaces,  and  formed  with  them  a  network 
which  efficiently  resisted  the  lateral  failure  of 
the  concrete.  Computations  prove  that  the  su- 
periority of  D  and  E,  in  this  respect,  consider- 
ably surpasses  the  resistance  which  could  have 
been  offered  by  the  longitudinal  rods  alone. 
Connecting  these  facts  to  the  figures  given  in  the 
above  table  and  to  the  observations  made  on 
other  series  of  experiments,  certain  conclusions 
are  arrived  at  as  to  the  results  obtained  on 
the  subject  of  the  spacing  of  hoops  and  longi- 
tudinal reinforcing  rods  in  contact  with  the 
inside  of  the  hooping. 

When  the  spacing  of  the  spirals  did  not  ex- 
ceed 1/5  the  diameter  of  the  prisms,  resistances 
were  obtained  almost  independent  of  this  spac- 
ing. The  facts  mentioned  and  others  ichich 
have  been  observed  lead  to  the  adoption  of  a 
spacing  of  the  spirals  of  1/7  to  1/10  the  diam- 
eter when  longitudinal  reinforcing  rods  are 
added.  Experiments  on  prisms  of  quite  different 
dimensions  have  proved  that  the  above  ratio 
holds  true  almost  independently  of  the  abso- 
lute values  of  the  dimensions.  The  following 
consideration  will  explain  it:  If,  taking  the 
simplest  case,  the  spirals  are  replaced  'by 
continuous  hoops  extending  between  planes 
perpendicular  to  the  axis,  the  deformation 
which  the  continuity  of  hooping  will  indirectly 
prevent  will  consist  of  the  swelling  of  the 
little  cylinders  enclosed  between  the  tangent 
planes  of  the  spirals.  If  the  end  pressure  which 
is  exerted  on  two  similar  prisms  of  different 
diameters  has  the  same  unit  value,  the  lateral 
pressure  required  to  prevent  swelling  will,  in 
all  probability,  also  have  the  same  unit  value. 
Such  is  certainly  the  case  with  sand.  The  total 
value  of  the  lateral  pressure  will,  for  the  small 
cylinders  considered,  be  proportional  to  their  sec- 
tions along  a  diametral  plane  which  is  equal 
to  the  product  of  their  height  by  the  diameter, 
that  is,  to  the  square  of  the  diameters  since 
the  prisms  are  similar.  The  hoops  will  offer 
this  resistance  to  swelling,  but  it  can  only  be 
transmitted  from  the  metal  to  the  small  cylin- 
ders by  the  friction  and  cohesion  acting  on  their 
bases  whose  areas  are  also  proportional  to  the 
square  of  the  diameter. 

If  two  cylinders  of  different  diameters  are 
considered,  all  dimensions  of  which  are  pro- 
portional to  each  other,  the  shearing  stress 
which  will  be  produced  in  the  planes  tangent  to 
the  hoops  will  have  the  same  value  when  the 
unit  pressure  on  the  prisms  are  the  same.  In 
other  words,  prisms  of  proportional  dimensions 
behave  the  same  way  under  the  same  unit  pres- 
sures and  it  seems  to  be  justifiable  to  express 


the  rules  as  to  the  dimensions  of  the  hooping  ance  instead  of  the  resistance  to  bending  was 

element  as  a  function  of  the  ratio  of  these  dl-  tested    after    the    removal    of    the    reinforcing 

mensions  to  the  diameter,  as  was  done  above.  hoops  and  longitudinals.     The  first,  of  the  same 

VII.   Ductility  of  Hooped  Concrete. — A  remov-  mixture  as  the  one  above,  bent  under  a  pres- 

abie  metal  tube  7%  inches  in  diameter  was  filled  sure  of  6,970   pounds   per   square   inch,   which 

with  Portland  concrete  and  bent  to  a  radius  of  caused  a  shortening  of  0.6  per  cent.    The  aver- 

curvature,   of  the  neutral   line   of  21.6   inches,  age  compressive  resistance  of  the  plain  concrete 

The  metal  shell  was  then  removed  and  a  piece  of  was  1,420  pounds  and  its  real  resistance  must 

the   cement   was   cut  out.     The   cement   which  have  much  exceeded  this  figure,  as  the  pressure 

underwent    such    great    deformations    did    not  was  not  well  applied  at  the  ends.    A  similar  test 

break,  and  on  the  compressed  side  only   rare  was  more  carefully  made  on  a  prism  mixed  in 

cracks    were   observed.     Tests    proved   that   it  the  proportion  of  630  pounds  cement  per  cubic 

still  had  a  great  resistance.  This  observation  on  yard,    and    which    stood    a   pressure    of    10,270 

concrete  enclosed  in  a  metal  shell  led  to  the  be-  pounds   per  square   inch  with  a  shortening  of 

lief  that  similar  results  would  be  obtained  for  2.4  per  cent,  on  the  average  and  2.8  per  cent,  on 

hooped  concrete.     Numerous  experiments  have  the  most  stressed  side.    After  removal  of  the  re- 

indeed  proved   that  in  prisms  which  had  bent  inforcing  spirals,  the  inside  cylinder,  which  had 

under   heavy    pressures    the   concrete    did    not  about   10.5   square  inches   section,   sustained   a 

break  and  it  maintained  its  cohesion.    A  hooped  pressure  of  9,700  pounds. 

prism  of  the  proportion  of  840  pounds  of  cement  From   the  above   test's,   selected  as   they   are 

per  cubic  yard  of  gravel  and  sand  and  which  from  many  similar  tests,  it  must  be  concluded 

was  subjected  to  a  pressure  of  7,940  pounds  per  that  hooped   concrete  sustains  without  failing 

square  inch  of  original  section   showed  great  considerable  shortening  and  conserves  a  great 

deformation,  bending  in  the  shape  of  the  letter  part  of  its  original  resistance;  and  that  with 

S  with   a  greatest   versed   sine  of  0.4  inch  in  the  small  deformations  which  occur  in  struc- 

a  length  of  13  inches.    The  curvature  was  much  tures,  the  resistance  of  hooped  concrete  can  be 

sharper  at  the  middle  go  that  the  least  radius  considered  to  be  constant  from  the  instant  when 

of  curvature  was  about  2  feet.     The  "fibers"  of  it  reaches  its  maximum.     The  analogy  between 

concrete  nearest  to  the  outside  did  not  show  this  phenomenon  and  the  behavior  of  concrete 

any   transverse   cracks,    and    hence,   could    not  in  tension,  which  the  author  made  known  some 

have  elongated  much.    The  flexure  of  the  prism  time  ago,  is  evident. 

was,  therefore,  produced  almost  wholly  by  the  VIII.     Elastic  Behavior. — Experimental  Data. 

shortening  of  the  opposite  fibers,  for  which  com-  — From   among  a  great  number  of  results  ob- 

putation   gave   the  enormous   figure  of   17  per  tained    from    tests    of    prisms    those   given    by 

cent.  four  octagonal   prisms  5.9  inches  in  diameter 

Table   I. — Effects   of  Repeated  Longitudinai,  Compression  on  Four  Hooped  Co.nceete  Prlsmh. 

First  Loading  and   Unloading. 

Pressure    1.053     1,850     2,375     3,330     3,825     4,490     3,825     3.300     2,375     1,850     1.053  0 

Shortening  of  G. 0047     .0095     .0130     .0158     .0260     .0480     .0480     .0378         014(i 

Shortening    of    H 0173     .0276     .0350     .0437     .0567     .0709     .0658     .0615         ...      .0496     .0480      .0248 

Shortening  of   1 0118     .0205     .0264     .0350     .0437     .0449     .0445     .0400     .0354     .0335         ...       .01(12 

Second  Loading. 

Pressure     1,850     3,300     4,490     4,890     5,150     5.420     5,600,6,210     6,740 

Shortening    of    G 0449     .0540     .0645     .0662     .0685     .0827     .1356     .1940     Flexure  at  .1930 

Shortening    of    H 0540     .0642     .0745     .0772     .0934     ,0945         Flexure  at   .1700 

Shortening,  of    1 0335     .0408     .0540     .0583     .0630     .0760     .0875         Flexure  at  .219.-. 

First  Loading  and  Unloading. 

Pressure   526  1,053  1,990  2.375  2,815  3,300  3,565  3,300  3.040  2.815  2.375  1.990   1,053        528 

Shortening    of    J 0146  .0236  .0276  .0323  .0437   .0567  .0831  .0827  .0807  .0787  .0768  .0748  .0615     .0540 

Second  Loading. 

Pressure 0      526  1,053  1,990  2.815  3,040  3,300  3,570  3,980  4,350  4,750  5,150  5,285 

Shortening   of    J 03.50  .0524  .0599  .0717  .0827  .0831   .0842  .0005  .0945  .0984  .1260  .1693  .2047 

Note. — Pressures  are  given  in  pounds  per  square  inch,   and  shortenings  In  decimals  of  an  inch. 

It  is  not  certain  whether  the  concrete  could  and  4.27  feet  long  have  been  chosen   for  the 

have    stood    this    deformation    if   the    sharpest  interpretation    of    the    results.      These    prisms 

curvature  had  not  extended  over  only  a  short  were  reinforced  by  helicoidal  spirals  and  longi- 

length;  the  obliquity  and  warping  of  the  cross-  tudinal  rods,  as  follows: 

sections  could  have  had  an  important  influence  Prisms  G  and  H,  840  pounds  cement  per  cubic 
on  the  curvature.  But  the  fact  remains  that  yard,  spirals  %  inch  wire  spaced  0.79  inch,  8 
the  above  prism  stood  considerable  deforma-  rods,  5/16  inch  diameter;  Prism  I,  concrete  and 
tion.  The  hooping  spirals  and  longitudinals  spirals  same  as  above,  20  rods,  0.276  inch 
were  afterwards  removed  from  this  prism  and  diameter;  Prism  J,  420  pounds  cement  per  cubic 
the  remaining  concrete  was  coherent  enough  for  yard,  spirals  same  as  above,  8  rods,  0.276  inch 
its  whole  length  of  4.25  feet  to  be  handled  with-  diameter.  Table  I  shows  the  shortening  of 
out  breaking.  It  was  put  on  two  blocks  3.61  these  prisms  under  the  given  loads,  the  loading 
feet  apart  and  it  required  55  pounds  to  break  being  repeated  as  indicated, 
it  by  bending.  One  of  the  halves  of  the  prism  In  all  of  these  specimens  the  spirals  had  the 
which  was  less  bent  by  the  warping,  but  which  same  dimensions,  and  in  the  first  three  the 
stood  the  same  average  pressure  of  7,940  pounds  concrete  was  of  the  same  mixture.  Similar  re- 
was  put  on  two  supports  20.5  inches  apart  and  suits  might  have  been  expected  of  them,  but 
a  load  of  428  pounds  was  required  to  break  it.  the  facts  proved  otherwise.    While  for  the  first 

The  tensile  resistance  indicated  by  this  bend-  prism    the    pressures    below   2,845    pounds    per 

10  M  square  inch  gave  a  co-efflcient  of  elasticity  of 

ing  test  figures,  by  the  formula  R  =  -^,~.  250  7^  qqo  pounds,  the  second  of  identical  compo- 

pounds  per  square  inch,  in  which  M  represents  sition  gave  only  2,845,000.    This  great  difference 

the  bending  moment  and  d  the  diameter,  which  was  due  to  the  quantity  of  water  used  for  the 

the  removal  of  the  reinforcing  had  reduced  to  mixing  of  the  concrete;   it  was  correct  for  the 

4%    inches.        This    tensile    resistance    of    205  flrst  and   excessive  for   the   second.     The  first 

pounds   does  not  much   differ  from  the  initial  lesson  taught  by  these  experiments  is  the  great 

tensile  resistance  of  the  concrete.     In  the  com-  irregularity  of  concrete   as  usually  fabricated. 

pression  tests  without  column  flexure  not  more  and  the  doubtful  value  of  results  based  on  the 

than  3  per  cent,  of  shortening  was  observed  be-  roefl^cient  of  elasticity. 

fore  failure.  The  difference  of  these  results  is  If  the  general  behavior  of  the  deformation 
due  to  the  considerable  swelling  which,  in  this  curves  of  the  prisms  be  studied,  it  is  noticed 
case,  is  required  by  such  shortening  as  would  that  they  show  an  important  change  of  in- 
lead  to  failure,  outside  the  elastic  limit.  clination  after  a  certain  pressure  has  been  ex- 

In  two  other  prisms  the  compressive  resist-  ceeded,  the  same  as  is  shown  for  ductile  metals. 
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This  point  may  be  called  the  elastic  limit,  but 
without  attributing  to  it  the  sense  usually  given 
to  this  limit.  An  elastic  limit,  in  the  proper 
meaning  of  the  words,  does  not  exist  for  con- 
crete. Prisms  of  the  same  concrete  do  not  show 
so  much  irregularity  in  their  elastic  limit  as 
In  their  coefficient.  The  first  three  specimens 
thus  had  an  elastic  limit  varying  between  4,830 
and  5,400  pounds  per  square  inch.  The  elastic 
limit,  moreover,  varies  with  the  proportion  of 
cement,  while  the  coefficient  of  elasticity,  on  the 
contrary,  is  little  influenced  by  it.  For  prism 
J  it  reached  only  2.845  pounds  per  square  inch. 
These  results  are  in  accord  with  what  is  known 
of  concrete  that  is  not  reinforced. 

The  observation  of  the  deformations  during 
the  loading  and  unloading  of  the  specimens  has 
given  results  of  great  practical  Interest.  The 
first  thing  shown  which  could  have  been  anti- 
cipated, was  a  permanent  shortening  which  in- 
creases if  the  same  load  is  repeated,  but  more 
and  more  slowly  and  tending  rapidly  towards  a 
final  limit.  A  reduction  of  the  total  deforma- 
tions is  thus  obtained  and  with  it  an  appre- 
ciable iacrease  In  the  coefficient  of  elasticity  for 
the  succeeding  loadings  and  unloadings  of  the 
specimens.  The  second  result,  which  is  more 
important  could  not  have  been  foreseen.  It 
is  the  form  of  the  deformation  curves  and  es- 
pecially the  direction  of  their  curvature,  which 
Is  concave  to  the  pressure  axis,  while  during 
the  first  application  of  load  it  curves  in  the 
inverse  sense.  It  follows  that  the  coefflcient  of 
eUuticity  which  is  represented  by  the  inclina- 
tion of  the  tangent  to  the  curve  of  deformation 
increases  toith  the  pressure  in  the  unloading 
and  reloading  instead  of  decreasing  with  in- 
creatini/  pressure  as  under  the  first  application 
of  load.  The  importance  of  this  fact  will  be 
more  fully  discussed  under  "column  flexture," 
but  it  is  well  to  indicate  here^ts  bearing. 

Evidently  flexure  is  to  be  feared  in  a  column 


THE    ENGINEERING     RECORD 

generating  cylinder  was  3.76  inches.  In  addi- 
tion the  prism  was  reinforced  by  8  longitudinal 
wires  of  the  same  size  and  material.  The  length 
of  the  prism  was  51.18  inches. 

Column  flexure  prevented  the  measurement  of 
the  shortening  under  the  pressure  of  10,290 
pounds  per  square  incli.  Figure  1  shows  the 
plotted  results  of  these  and  numerous  other  ex- 
periments not  given  in  table  No.  II.  The 
concrete  surrounding  the  spirals  was  removed 
to  a  cylinder  of  3.37  inches,  which  just  passed 
through  the  middle  of  the  re-enforcing  wires. 
The  effect  of  the  external  layer  of  concrete  was 
thus  eliminated  because  of  the  difficulty  in  de- 
termining its  action  precisely.  The  pressure  was 
successively  raised  in  four  applications  to  2,360, 


5,530,  7,910  and  10,290  pounds.  After  each  of  the 
highest  pressures,  the  load  was  gradually  de- 
creased and  then  applied  again  and  the  shorten- 
ing measured  carefully  under  each  pressure. 

The  coefficients  of  elasticity  corresponding  to 
the  different  pressures  are  proportional  to  the 


TABU!   II. — Effects  or  .Repeated  Longitudinal    Compkession  on  a  Hooped  Concbetb  Peism. 

First  Loading  and  Unloading. 

1.180     1.620     1,990     2.360      1,620 
.0205     .0299     .0457     .0630      .0606 
Second  Loading  and  Unloading. 
2.360     3.170     3,990     4,720      5,530 
.0693     .1088       .156       .224         .360 
Third  Loading  and  Unloading. 
5,530     6,340     7,525     7,910      7.525 
.358       .398       .659       .660      .6575 
Fourth  Loading  and  Unloading. 
7,100     7,525     7,910     8,710    10,290 
.658       .669       .684       .768 

Note. — PmxorM  In  ponnds  per  square  Inch ;    shortenings  in  decimals  of  an  inch. 
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has  the  effect  of  raising  its  elastic  limit  up  to 
that  pressure.  The  coefficient  of  elasticity 
irhiclt.  is  developed  by  the  hooped  concrete  under 
all  the  variations  of  the  pressures  between  the 
lowest  and  the  previously  applied  load  is  higher 
than  the  highest  coefficient  of  elasticity  ichich 
the  prism  had  before  the  test  load  and  which 
held  out  for  a  low  pressure  only.  The  increase 
in  the  coefficient  of  elasticity  of  the  concrete 
after  the  test  load,  as  compared  to  the  coefficient 
before  is  so  much  more,  the  poorer  the  concrete 
was  made  and  the  lower  quality  it  had. 

These  properties  are  similar  to  those  of  the 
ferric  metals  whose  elastic  limit  also  increases 
to  the  pressure  once  applied;  but  they  differ  by 
the  curvature  of  the  deformation  curve,  which 
shows  increasing  values  of  the  coefficient  of  elas- 
ticity of  hooped  concrete  at  pressures  below  the 
test  load.  Hooped  concrete  does  not  show,  in 
this  regard,  any  similarity  to  reinforced  con- 
crete in  tension,  whose  coefficient  of  elasticity 
decreases  considerably  after  appreciable  de- 
formations, and  the  more  so  the  greater  the  de- 
formations have  been. 

It  will  be  seen  below  that  it  appears  possible 
to  utilize  the  above  properties  of  hooped  con- 
crete. This  has  never  been  attempted  for  the 
metals,  and  it  is  easily  seen  why.  It  is  almost 
impossible  to  subject  the  individual  members 
of  a  metal  structure  to  a  preliminary  pressure. 
They  do  not,  generally,  offer  convenient  bearing 
places  and  it  is  to  be  feared  that  the  riveted 
connections  would  be  distorted  under  high 
stresses.  But  it  seems,  on  the  contrary,  possible 
to  submit  to  high  pressures  ring  stones  of 
hooped  concrete  with  plane  faces.  It  is  not  cer- 
tain that  in  some  cases  it  would  not  be  advan- 
tageous to  obtain  hooped  prisms  whose  elastic 
limit  will  reach  up  from  7,000  to  10,000  pounds 
per  square  inch  and  whose  stresses  may  run  up 
higher  still.  To  obtain  such  results  the  prisms 
will  have  to  be  subjected  to  pressures  which  will 
crush  the  concrete  layer  outside  of  the  spirals. 
After  the  test  a  concrete  coating  will  be  put  on 
in  which  asbestos  may  be  substituted  for  the 
sand,  which  will  make  it  much  more  ductile. 
It  is  already  used  in  the  making  of  rooflng 
material  of  surprising  solidity. 


under  high  pressures  and  it  is,  therefore,  un- 
fortunate that  the  coefficient  of  elasticity,  which 
Is  directly  proportional  to  the  column  resist- 
ance, decreases  with  the  Increase  of  pressure. 
Such  is  the  case  under  the  first  application  of 


tangents  of  the  deformation  curves.  They  are 
given  below  as  determined  under  the  first  re- 
loading and  under  the  following  unloadings  and 
reloadings.  For  simplicity's  sake  only  the  aver- 
age of  the  two  last  operations  is  given: 


Preaanree  In   pounds  per  square  Incli 

Coeffldent  of  elasticity  under   first  loading 

Coefflcient  of  elasticity  under  unloadings  and  reloadings 


853 

1,990 

4.270 

.    6,830 

2,180,000 

853,000 

384,000 

284,000 

1,990,000 

4,910,000 

2,420,000 

3,275,000 

the  load  for  hooped  or  otherwise  reinforced  cou-- 
crete  and  also  for  structural  iron  and  steel. 
On  the  other  hand.  It  must  be  considered  es- 
pecially fortunate  that  hooped  concrete  which 
has  been  subjected  to  a  first  load  has  a  co- 
efficient of  elasticity  which  is  the.  greater  the 
higher  the  pressure  becomes,  provided  it  does 
not  exceed  the  first  load.  This  fact  has,  to  the 
author's  knowledge,  never  before  been  observed 
on  other  materials.  To  better  discuss  this  point 
the  resnlts  of  a  very  exact  experiment,  made  at 
the  laboratory  of  the  Fonts  et  Chauss^es,  are 
given  In  table  Number  II,  herewith.  The  prism 
tested  bad  an  octagonal  section  of  4.3  inches 
diameter  and  was  made  of  concrete  of  the  pro- 
portion of  1,000  pounds  of  cement  to  32  cubic 
feet  of  gravel  0.2  to  1  Inch  In  diameter  and 
10.7  cubic  feet  of  sand  passed  through  a  screen 
of  0.2-Inch  boles.  The  hellcoidal  spirals  were 
of  Iron  wire  0.17  Inch  in  diameter  and  0.82  Inch 
cMiters  to  centers.  The  average  diameter  of  their 


After  the  considerable  pressure  of  10,290 
pounds  per  square  inch  had  been  applied  it  was 
taken  off  and  it  was  found  that  the  prism  had 
gone  back  to  a  coefflcient  of  elasticity  as  high  as 
alter  the  application  of  the  lightest  pressures. 
The  experiments  given  in  the  first  table  lead  to 
the  same  conclusions.  Besides,  the  comparison  of 
the  relative  values  of  the  different  prisms  shows 
that  the  first  application  of  load  improves  the 
concrete  in  the  same  degree  as  it  had  initially 
been  deficient.  It  is  natural,  indeed,  that  a 
strong  pressure  should  diminish  the  final  de- 
formability  by  bringing  the  particles  nearer  to- 
gether, and  that  this  effect  should  be  greater  the 
less  the  concrete  has  been  tamped  and  the 
farther  apart  the  particles  were  before. 

Continuing  the  discussion  of  the  results  of  the 
above  experiments  on  the  effect  of  the  first 
loading  It  may  be  stated: 

The  application  of  a  first  pressure  on  a  hooped 
prism,  no  matter  how  high  the  pressure  may  be. 


The  Water  Supply  of  Paris  is  to  be  increased 
so  as  to  give  a  total  of  237,760,000  gallons  daily 
instead  of  73,970,000  gallons  as  at  present,  if 
the  plan  now  proposed  by  the  engineers  is  car- 
ried out.  The  estimated  population  for  1903  is 
4,000,000,  and  a  per  capita  consumption  of  59.4 
gallons  is  taken  as  a  fair  average.  It  is  pro- 
posed to  increase  the  supply  by  collecting  the 
water  in  the  Val  d'Orleans,  where  there  is  a 
subterranean  lake  fed  by  the  River  Loire.  This 
will  require  an  aqueduct  62  miles  long,  and  the 
estimated  cost  of  the  project  is  $25,090,000.  It 
is  necessary  for  the  Paris  Municipal  Council  to 
give  its  sanction  to  the  scheme. 


The  Safety-Appliance  Law  of  1893,  designed  to 
protect  railway  employes  engaged  in  coupling 
cars,  is  performing  its  work  efficiently,  accord- 
ing to  the  last  report  of  the  Interstate  Com- 
merce Commission.  The  number  of  persons 
killed  and  injured  in  coupling  and  uncoupling 
cars  during  the  year  ending  June  30,  1902 — the 
first  entire  year  reported  since  the  law  went 
into  full  effect — shows  a  diminution  as  com- 
pared with  1893,  of  68  per  cent,  in  the  number 
killed  and  81  per  cent,  in  the  number  injured. 
In  1893  the  number  of  casualties  from  this  cause 
was  11,710,  of  which  433  were  killed  and  11,277 
were  injured.  In  1902  the  total  number  was 
2,256,  of  which  143  were  killed  and  2,113  in- 
jured. This  shows  a  reduction  of  9.454;  and  it 
it  is  to  be  borne  in  mind  that  the  number  of 
men  engaged  in  this  work  is  much  greater  now 
than  it  was  in  1893. 


Dec.  27,  1902. 
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Boston's  Projected  Underground  Railways. 


In  the  preceding  issue  was  a  brief  mention 
of  the  acceptance,  by  the  citizens  of  Boston,  of 
an  act  providing  for  additional  underground 
railways.  In  1895-98,  after  prolonged  and  thor- 
ough study  of  the  rapid  transit  problem,  Bos- 
ton built  a  system  of  subways  extending  in  a 
general  north  and  south  direction  through  the 
congested  shopping  district  of  the  older  part  of 
the  city,  with  a  branch  subway  toward  the 
southwest  to  accommodate  the  large  number  of 
cars  carrying  passengers  to  the  western  residen- 
tial districts  and  suburbs.  In  1896  the  West 
End  Street  Railway  Company  leased  these  sub- 
ways and,  in  1898  the  Boston  Elevated  Railway 
Company  (lessee  of  the  West  End  Street  Rail- 
way Company)  built  a  system  of  elevated  rail- 
ways extending  northerly  through  Charlestown 
and  southwesterly  into  Roxbury,  with  a  line 
connecting  the  North  and  South  railroad  ter- 
minal stations. 

The  subways  were  intended  originally  for 
surface  cars  only,  but  were  adapted  for  ele- 
vated trains  and  are  being  used  by  both  ele- 
vated and  surface  cars,  on  independent  tracks. 
In  1900  the  East  Boston  tunnel  was  begun  to 
supplant  the  ferries  across  the  harbor  and  con- 
nect the  East  Boston  car  system  with  the  sub- 
ways in  Boston.  This  tunnel  is  still  under  con- 
struction. All  the  works  mentioned  above  have 
been  described  in  The  Engineering  Record  from 
time  to  time. 

While  much  has  been  gained  by  these  im- 
proved means  of  transportation,  certain  car 
lines  and  some  streets  have  remained  congested 
and  even  the  newer  facilities  are  already  crowd- 
ed in  the  busy  hours.  Chapter  534  of  the  Acts 
of  the  Legislature  of  1902,  "To  provide  for  the 
construction  of  additional  tunnels  and  subways 
in  the  city  of  Boston"  was  accepted,  on  refer- 
endum, at  the  city  election,  December  9,  by  a 
vote  of  41,970  to  15,333.  The  act  empowers  the 
Boston  Transit  Commission,  which  has  had 
charge  of  the  construction  of  the  earlier  sub- 
ways and  the  East  Boston  tunnel,  to  build  a 
system  of  tunnels  and  subways  so  designed  as 
to  be  adapted  for  the  accommodation  of  two 
tracks  especially  for  use  by  elevated  cars  or 
trains  and  two  tracks  for  surface  cars,  with 
the  necessary  approaches,  stations  and  other 
appurtenances,  including  connections  with  the 
East  Boston  tunnel  and  the  existing  subway. 
The  new  tunnel  and  the  new  subway  may  be 
built  entirely  separate  or  may  be  connected,  as 
may  be  decided  by  the  commission  to  be  most 
economical  and  convenient  for  traffic.  The  ex- 
act locations  have  not  been  determined  but  are 
limited  to  a  territory  averaging  about  1,200  feet 
in  width  easterly  from  the  existing  subway,  ex- 
cepting that  north  of  ScoUay  Square  the  zone 
of  location  extends  to  the  westward  of  the  ex- 
isting subway  a  similar  distance,  as  well  as  to 
the  eastward. 

The  act  requires  that  the  construction  of  the 
tunnel  shall  be  begun  immediately  and  of  the 
subway  at  such  time  after  the  expiration  of 
one  year  from  the  completion  of  the  tunnel  as 
the  Commission  and  the  Boston  Elevated  Rail- 
way Company  may  agree  upon,  but  it  is  in- 
tended to  push  the  construction  of  the  subway 
also. 

Preliminary  examinations,  in  the  way  of 
borings  and  surveys  and  tests  of  building 
foundations  along  probable  routes,  have  already 
been  instituted.  It  is  hoped  that  these  examina- 
tions and  the  preparation  of  plans  and  speci- 
fications may  be  so  expedited  as  to  make  pos- 
sible the  letting  of  contracts  for  construction 
within  six  months.  The  act,  approved  June  27, 
1902,  required  that  a  contract  for  the  use  of 
the  tunnel  and  subway  should  be  made  by  and 
between  the  Boston  Transit  Commission  and  the 


Boston  Elevated  Railway  Company  before  a  ref- 
erence of  the  act  to  the  voters  at  the  succeed- 
ing municipal  election.  Such  a  contract  was 
signed  September  25,  and  many  of  its  items  are 
so  interesting  that  they   are  abstracted  below. 

The  term  is  twenty-five  years  from  the  be- 
ginning of  the  use  of  the  tunnel,  and  the  an- 
nual rental  is  to  be  4*4  per  cent,  of  the  net  cost 
of  the  tunnel  and  subway  respectively,  includ- 
ing all  expenditures  Incurred  in  acquisition  and 
construction — damages,  expenses,  salaries  of  the 
commission,  and  interest  at  3V4  per  cent,  per 
annum  on  the  debt  incurred  in  construction 
prior  to  the  beginning  of  use.  Such  net 
cost  shall  also  include  amounts  expended  for 
preliminary  investigations  and  for  alterations 
in  the  existing  subway  and  approaches  thereto 
necessary  to  readapt  it  to  the  use  of  surface 
cars.  Deductions  shall  be  made  from  the  cost 
for  the  proceeds  from  sales  of  property  and  for 
a  fair  valuation  of  lands  and  structures  no 
longed  needed  for  the  purposes  of  transporta- 
tion. 

If  at  any  time  during  the  continuance  of  the 
term  of  this  contract  the  company  shall  be 
deprived  in  whole  or  in  part  of  the  use  of  the 
premises  by  any  cause  growing  out  of  the  act 
of  God,  of  public  enemies,  of  mobs  or  of  riots; 
or  growing  out  of  works  or  excavations  car- 
ried on  or  permitted  by  the  city  or  other  pub- 
lic authority;  or  growing  out  of  explosions  or 
the  bursting  of  pipes  outside  the  premises,  the 
falling  or  settling  of  buildings,  the  filling  or 
caving  in  or  other  physical  obstruction  of  the 
premises  or  any  part  thereof  not  due  to  any 
act  of  the  company,  or  its  agents,  servants  or 
licensees,  in  the  use  of  the  premises,  or  to  any 
negligence  on  its  or  their  part,  or  to  any  failure 
of  the  company  to  maintain  the  premises  .in 
good  order  and  condition  as  provided;  or  grow- 
ing out  of  the  location,  maintenance  or  use  of 
the  wires  or  other  apparatus  which  the  city  is 
authorized  to  maintain  in  the  premises;  then 
the  rental  or  a  just  and  reasonable  part  thereof, 
as  agreed  upon  by  the  Mayor  of  the  city  and 
the  company  or  in  case  of  difference  as  deter- 
mined by  arbitration,  shall  be  suspended  or 
abated  during  such  deprivation. 

All  the  tracks  and  equipment  provided  by  the 
company  shall  remain  its  property  so  long  as 
it  continues  to  occupy  or  use  the  tunnel  under 
the  provisions  of  the  contract  and  upon  the 
termination  of  such  use  the  city  agrees  to  take 
and  pay  for  all  such  property  at  its  then  fair 
value.  The  company  is  to  maintain  the  premises 
in  good  order  and  shall  be  entitled  at  all  rea- 
sonable times  to  a  permit  to  open  the  streets 
and  other  public  grounds  for  the  purpose  of  re- 
pairs, which  shall  be  at  the  expense  of  the  com- 
pany except  repairs  made  necessary  by  the  un- 
controllable causes  mentioned  above.  The  city 
shall  not  be  responsible  to  the  company  for 
damages  of  any  description  resulting  from  any 
defects  in  the  premises,  whether  structural  or 
arising  out  of  want  of  repair  or  from  any 
cause  after  use  by  the  company  has  begun. 

The  company  shall  keep  the  premises  thor- 
oughly clean  and  free  from  unnecessary  damp- 
ness, and  the  approaches  to  stations  clean  and 
free  from  ice  and  snow.  When  the  premises  are 
in  use  it  shall  suitably  light  the  same  in  all 
parts,  and  by  means  of  artificial  ventilation 
shall  keep  the  air  adequately  pure  for  health 
and  comfort.  The  governor  of  the  common- 
wealth, the  Mayor  and  engineer  of  the  city,  and 
the  members  of  the  Board  of  Railroad  Com- 
missioners, and  of  the  commission,  and  their 
respective  engineers  shall  at  all  times  have  free 
entry  to  the  premises  for  the  purpose  of  in- 
specting the  same. 

The  company  may  permit  persons  or  corpo- 
rations not  engaged  in  the  railway  business  to 
use  and  maintain   wires,  conduits  and  similar 


structures  to  such  extent  as  may  be  practicable 
without  interfering  with  the  safe  and  convenient 
operation  of  the  railway.  But  the  privilege 
shall  not  extend  to  gas  or  water  pipes.  The 
city  may  place  in  the  premises  wires  and  ap- 
paratus for  its  police  and  fire  alarm  service, 
the  location  and  construction,  maintenance  and 
repair  to  be  subject  to  such  reasonable  direc- 
tion and  regulations  as  the  company  may  im- 
pose. 

In  the  event  of  the  failure  of  the  company 
or  its  assigns  to  pay  the  rental  for  three  months 
after  such  rental  shall  have  become  due,  or  in 
the  event  of  a  failure  to  maintain  and  operate 
a  railway  within  the  premises,  and  If  such 
failure  shall  have  continued  for  three  months, 
then  in  either  of  said  events  the  city  upon 
three  months'  notice,  such  default  still  con- 
tinuing, shall  have  the  right  to  terminate  this 
contract  and  to  re-enter  upon  and  repossess 
itself  of  the  premises,  unless  such  failure  to 
maintain  and  operate  grows  out  of  the  previous- 
ly mentioned  uncontrollable  causes. 

In  case  the  right  of  re-entry  and  repossession 
above  given  shall  be  exercised,  all  the  tracks, 
wires,  apparatus,  equipment  and  other  prop- 
erty in  the  nature  of  fixtures  of  the  company 
or  its  assigns  within  the  premises  may  be  taken 
by  the  city  and  be  paid  for  by  it  at  a  valuation 
to  be  determined  as  provided  for  the  occasion 
when  the  same  are  to  be  surrendered  by  the 
company  at  the  expiration  of  the  term  of  the 
contract.  The  company  shall  have  no  right  at 
any  time  to  remove  from  the  premises  any 
tracks,  wires,  apparatus,  equipment  or  other 
property  necessary  to  the  use  and  maintenance 
of  the  premises  and  the  operation  of  a 
railway  therein,  except  for  the  purpose  of 
repairs  or  renewal  or  for  the  substitution  of 
equivalent  structures,  property,  apparatus  or 
equipment. 

The  act  requires  that  the  commission  shall 
not  begin  construction  until  it  has  filed  in  the 
oflice  of  the  city  engineer  a  plan  showing  the 
location  of  that  part  of  the  work  which  It  is 
about  to  construct.  All  work  under  or  near 
public  streets  shall  be  conducted,  so  far  as  prac- 
ticable, so  as  to  leave  the  streets  or  a  reason- 
able part  of  them  open  for  traftc  between  the 
hours  of  8  A.  M.  and  6  P.  M.  of  each  secular 
day  except  public  holidays.  Recollection  of 
the  disastrous  explosion  which  occurred  in  con- 
nection with  the  construction  of  the  existing 
subway  is  shown  in  the  provision  that  any  gas 
company  can  shut  oft  the  gas  from  any  pipes 
affected  by  the  work  when  necessary  to  avoid 
danger. 


The  Name  of  the  American  Society  of  Civil 
Engineers  is  being  dishonestly  used  by  a  certain 
party,  and  so  the  secretary  has  sent  to  mem- 
bers the  following  letter  of  warning: 

"It  has  come  to  the  attention  of  the  secretary 
that  members  in  various  parts  of  the  country 
have  been  approached  by  persons  claiming  con- 
nection with  the  society,  and,  on  the  basis  of 
such  claim,  securing  financial  aid.  A  recent 
case  is  that  of  a  young  man  who  by  impersonat- 
ing F.  F.  Hall,  Jun.,  Am.  Soc.  C.  E.,  at  Duluth, 
Minn.,  has  succeeded  in  swindling  several  of  our 
members  there.  Members  are  warned  to  look 
out  for  this  man.  It  is  needless  to  say  that 
such  use  of  the  name  of  the  society  should  be 
promptly  punished,  but  this  is  difficult  and  can 
only  be  accomplished  by  the  individual  who  is 
victimized.  The  object  of  this  circular  is  to 
suggest  to  members  that  the  mere  statement  of 
connection  with  this  society  is  not  proof  of  such 
connection,  and  that  in  all  cases  the  production 
of  some  identification  by  a  self-introducod 
claimant  should  be  insisted  upon,  both  for  the 
protection  of  the  individual  and  the  good  name 
of  the  society." 
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Property  Setnms  on  Public  Works. 

By  A.  P.  Bridsman.  Auditor.  MetropoUuui  Water  and 

Sewerage  Board,  Bosto^. 


The  taking  account  ot  stock  or  annual  inven- 
tory of  the  merchant  or  manufacturer  is  so 
manifestly  a  part  of  his  business  system,  and 
the  care  and  thoroughness  with  which  it  is 
done  is  so  clearly  an  important  element  in 
arriving  at  his  business  siauding,  that  no  one 
doubts  its  necessity.  On  public  works,  however, 
the  accounting  for  property  used  in  the  con- 
struction or  operation  of  the  worlds  is  often 
thought  to  be  of  little  importance,  and  in  fact 
when  looked  at  from  the  point  of  view  of  the 
merchant  or  manufacturer  this  may  be  true; 
but  when  it  is  remembered  that  a  public  work 
by  its  very  nature  requires  regular  and  system- 
atic statements  regarding  the  means  used  for 
its  prosecution,  whether  of  men,  money  or  ap- 
pliance, the  account  of  stock  is  seen  to  have 
its  value. 

When  oflBce  furniture  and  fittings,  engineer- 
ing instruments,  machinery,  tools,  appliances 
and  mateiia;s  tor  construction  are  purchased 
and  deli%ered  to  a  department  for  use  in  the 
work  of  construction  or  operation,  there  should 
be  a  thorough  and  systematic  accounting  for 
the  same  at  regular  intervals  to  some  person 
who  has  entire  knowledge  ot  all  supplies  pur- 
chased and  disbursed;  and  in  general  it  may  be 
said,  the  greater  the  work,  the  more  impor- 
tant are  careful  returns. 

A  brief  outline  of  the  methods  adopted  by 
the  federal  and  State  governments,  and  various 
commissions  in  charge  of  public  works,  will 
show  how  this  matter  is  regarded.  The  United 
States  government  requires  a  property  return 
from  its  disbursing  officers  at  the  close  of  each 
three  months,  and  the  details  of  these  quarterly 
retoms  are  so  elaborate  as  to  make  the  return 
usually  made  on  engineering  works  seem  like 
play.  The  articles  received  and  disbursed  dur- 
ing each  quarter  are  not  only  given  in  much  de- 
tail, but  the  former  are  accompanied  by  the 
vouchers  showing  the  source  from  which  the 
property  came  and  the  latter  by  the  certificate 
of  the  person  under  whose  direction  the  ar- 
ticles were  used. 

In  some  of  the  Massachusetts  State  depart- 
ments a  return  is  made  semi-annually,  show- 
ing property  on  hand  at  the  beginning,  the 
amount  received  during  the  six  months,  the 
amount  used  up  and  the  balance  remaining  on 
hand.  Of  the  commissions  carrying  on  impor- 
tant public  works  in  Boston  and  in  the  metro- 
politan district,  the  Metropolitan  Park  Com- 
mission has  a  general  return  of  property  an- 
nually. The  superintendents  of  the  different 
reservations  make  up  their  returns  and  send 
the  same  in  book  form  to  the  secretary  of  the 
Board,  who  compares  and  compiles  the  entire 
account. 

The  act  under  which  the  Metropolitan  water 
works  are  being  constructed  requires  that  a 
full  property  account  be  kept  and  an  abstract 
of  the  same  published  in  the  annual  report  of 
the  Metropolitan  Water  and  Sewerage  Board, 
which  carries  on  that  work.  A  property  return 
is,  therefore,  compiled  showing  all  property  on 
liand  at  the  close  of  the  fiscal  year  and  for 
articles  not  classed  as  perishable  the  amount 
on  hand  at  the  l>eginning  of  the  year  as  well 
■8  the  amount  received  and  disposed  of  dur- 
ing the  year. 

Members  of  the  engineering  profession  do 
not  as  a  rule  look  with  unalloyed  pleasure  upon 
this  work  of  recording  and  reporting  the  re- 
ceipts and  disbursements  of  property  placed  in 
their  charge,  and  usually  carry  it  to  comple- 
tion only  under  the  stimulus  of  a  forced 
draught  When  a  dam  Is  to  be  designed  or  a 
road  built  the  work  is  entered  upon  with  the 


same  zest  that  the  well-known  war  horse  is  said 
to  show  when  entering  a  battle,  but  when  an 
inventory  is  to  be  taken  and  a  return  of  the 
property  compiled  the  task  is  approached  with 
anticipations  similar  to  those  of  a  boy  ap- 
proaching a  school  house.  And  the  reason  is 
that  a  great  responsibility  for  the  good  char- 
acter of  the  strictly  engineering  work  under  his 
care  has  such  a  prominent  place  in  bis  mind, 
and  rightly,  too,  that  the  care  and  accounting 
for  the  means  used  in  carrying  on  the  work 
seems  dull  business.  In  other  words  it  seems 
a  kind  of  a  by-product  of  engineering  work  and 
an  unprofitable  one  at  that. 

Now,  how  can  a  full  and  regular  accounting 
for  engineering  property  be  obtained  without 
making  life  miserable  at  stated  times  for  the 
members  of  the  engineering  profession?  First, 
by  remembering  that  the  accounting  of  property 
is  like  the  accounting  for  money,  and  should 
be  expected  and  planned  for  in  a  similar  way, 
for  unless  one  is  willing  to  account  for  things 
submitted  to  his  care,  he  should  not  accept  the 
trust  Second,  by  entering  property  received 
in  a  book,  in  a  similar  manner  to  which  cash 
received  is  entered,  and,  so  far  as  is  possible, 
stating  what  has  become  of  property  not  on 
hand  when  each  periodical  account  is  ren- 
dered. Third,  by  using  blanks  which  will  cover 
the  range  of  articles  to  be  used,  as  far  as  may 
be  foreseen,  with  plenty  of  room  for  additional 
items,  a  grouping  of  different  classes  of  prop- 
erty under  separate  headings,  so  that  any  item 
may  be  easily  placed,  and  entering  items  in 
each  class  in  alphabetical  order.  When  these 
things  are  done,  the  principal  aids  in  the  work 
will  be  at  command. 

For  most  engineering  work,  so  called,  the 
following  general  classification  will  be  found 
to  locate  property  in  a  natural  way: 

Office  furniture,  fixtures  and  supplies. 

Engineering  and  draughting  instruments  and 
supplies. 

Tools,  machinery  and  appliances  for  construc- 
tion. 

Horses,  vehicles  and  stable  supplies. 

Stock,  i.  e.,  material  to  be  used  in  and  in 
connection  with  the  structures  themselves. 

Under  each  general  heading  place  the  items, 
grouping  small  classes  of  articles  where  prac- 
ticable and  avoiding  too  fine  a  separation  of 
different  kinds  of  the  same  article.  The  ac- 
companying example  will  suggest  a  form  of 
blank: 

Property 
Tools,  Machinery 
On  band       Received 
last  account.       since. 

Axes,   all    kinds ^...     12  ■    0 

Barrows,  wood, 40  20 

Barrows,    Iron    10  0 

Bars   34  10 

Blasting  supplies — 

Battery    1  o 

Black  powder   (lbs.) 200  0 

Dynamite  (lbs.)    40  30 

Fuse   (ft.)    200 

I.«adlng  wire    (ft.) 500 

Boilers — 

Horizontal,  10  H.-P. ;  upright, 

23    H.-P,    2  0 

In  the  general  office,  where  bills  are  filed 
after  payment,  should  be  kept  a  book  called 
the  Property  Book  and  arranged  as  shown  by 
the  accompanying  example: 

Pbopehty  Book. 

Sent  to 

Date     Number  Name  of  article.  Pump, 

of  bill,     of  bill.  Axes.  Sec.  1.    See.  2.     Sta. 

Jan.  31     2240     Wood  chopping        12 
Feb.     4     2422     Hand  . .  8 

Broad  .  .  .  .  8 

Mar.    1     2690     Wood  chopping        12  ..  .. 

On  most  large  works  all  bills  after  payment 
and  before  being  turned  over  to  the  bookkeeper 
receive  a  consecutive  number,  and  are  thence- 
forward for  convenience  referred  to  by  that 
number  alone.  If  this  method  is  not  used  the 
firm  name  may  be  entered  instead  in  the  second 


column.  Each  article  has  a  half-page,  page  or 
two  pages,  as  is  judged  sufficient,  and  is  in- 
dexed the  same  as  in  a  letter  book. 

When  the  return  is  made  by  the  different  de- 
partments to  the  general  office,  the  second  col- 
umn of  the  first  table  ("received  since  last  ac- 
count") is  checked  with  the  charges  in  the 
property  book,  and  by  this  means  it  may  be 
seen  whether  the  property  sent  out  has  been 
accounted  for,  and  in  case  of  variance  the  dif- 
ference can  usually  be  adjusted  by  correspon- 
dence. Property  received  or  disposed  of  by 
transfer  from  one  department  to  another  should 
be  so  noted  in  the  column  of  remarks.  A  com- 
parison of  the  two  reports  will  then  show  a 
proper  accounting.  Property  condemned  as  un- 
fit for  use  should,  to  avoid  uncertainty  as  to 
reporting  it  in  future  accounts,  be  marked  as 
such,  or  be  permanently  disposed  of. 

The  cost  of  making  a  complete  report  of 
miscellaneous  property  as  outlined  above  will 
be  found  to  be  about  one  per  cent,  of  the  value 
of  the  property  reported. 


Civil  Service  Examinations  for  engineers  in 
the  New  York  State  department  will  be  held 
January  24,  1903,  for  the  following  positions: 
Assistant  civil  engineer,  |5  per  day;  ehainman, 
$2.50  and  $3  per  day;  leveler,  $4.50  per  day; 
rodman,  $3.50  per  day;  and  structural  engineer 
in  the  State  architect's  office,  $2,000  per  year. 
Persons  desiring  to  take  these  examinations 
should  file  applications  on  regular  blanks  be- 
fore noon  of  January  19.  For  places  ot  examina- 
tion and  particulars,  address  Chief  Examiner, 
State  Civil  Service  Commission,  Albany. 

The  Purification  of  Polluted  Sea  Water  by 
aquatic  plants  was  brought  to  the  attention  ot 
the  British  Association  tor  the  Advancement  of 
Science  recently  by  Professor  E.  A.  Letts  and 
Mr.  J.  S.  Totton,  a  summary  ot  the  paper  ap- 
pearing in  "Engineering."  It  was  stated  that 
the  so-called  sea  lettuce  (ulva  latissima)  grows 
luxuriously  in  the  shallow  parts  of  Belfast  Har- 
bor, where  the  water  is  almost  constantly  pol- 
luted by  sewage,  and  often  drifts  ashore  in  thick 
layers,  where  it  rots  during  the  summer  and 
autumn  and  becomes  a  serious  nuisance.  The 
decomposition  is  so  like  animal  putrefaction 
that  investigations  were  begun.  It  was  found 
that  the  dry  weed  contains  as  much  as  6.2  per 
cent,  of  nitrogen,  corresponding  to  38  per  cent 
ot  albuminoids,  which  is  very  high  for  a  plant. 

Beturn. 
and  Appliances. 

Total  to        Disposed  Now 

account  for.  of.  on  band.  Remarks. 

12  2  10  

60  14  46  Worn  out 

10  1  9  Broken 

44  86  8  4       1  o  s  t       In 

trench,     2 
stolen 

1  0  1  

200  50  150  Used  at  dam 

TO  60  10  Used  at  dam 
200  250  50  Used  at  dam 
500  ...  500  

Transferred  to 

2  1       ■  1  Road  Dept. 

Bringing  the  lettuce,  before  and  after  its  fronds 
had  developed,  in  contact  with  polluted  sea 
water,  it  was  observed  that  the  nitrogenous  mat- 
ter— ammonia  and  nitrates  contained  in  sew- 
age— was  absorbed  from  the  sea  water  to  which 
it  was  added  in  five  hours.  The  sea  lettuce 
would  thus  appear  to  be  capable  ot  acting  as  a 
scavenger.  There  are  other  sea-weeds  and  fresh- 
water plants,  Including  an  alga,  about  whose 
name  Professor  Letts  was  not  certain,  capable 
of  absorbing  ammonia,  and  it  was  hence  sug- 
gested that  these  weeds  might  be  utilized  as 
purifying  agents,  either  alone  or  for  a  final 
treatment  of  the  effluent  from  some  ordinary 
sewage  process  before  that  effluent  is  allowed  to 
pass  Into  the  rivers  or  estuaries. 
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Superheated  Steam. 

Abstract  (it  a  paper  read  by  Mr.  Ernest  Foster  before 
llie  Engine  Builders'  .-Vssoclatlon  of  the  United  States. 


In  considering  the  advantages  and  disadvan- 
tages of  superheating  with  regard  to  engine, 
worlc,  let  us  recognize  the  four  distinct  condi- 
tions under  which  steam  is  used:  Saturated, 
superdried,  moderately  superheated,  highly 
superheated.  Satuiated  steam  may  be  taken  as 
commercially  dry  sieam  or  such  as  is  delivered 
by  a  good  boiler  under  ordinary  conditions.  By 
superdried  steam,  we  mean  steam  which  is  not 
only  thoroughly  dried  in  the  superheater,  but 
which  is  raised  in  temperature  thirty  or  forty 
degrees  above  the  saturation  point,  or  just 
enough  to  insure  its  arriving  at  the  engine  in 
a  perfectly  dry  state.  To  such  an  arrangement 
there  could  possibly  be  no  objection  as  the 
steam  is  delivered  at  the  engine  free  from 
moisture  and  without  the  use  of  a  separator  or 
means  of  trapping  out  condensation. 

By  a  moderate  superheat,  we  mean  from  100 
to  150  degrees  at  the  boiler,  which  should  give 
in  the  neighborhood  of  100  degrees  at  the  en- 
gine and  be  sufficient,  with  proper  protection, 
to  carry  the  steam  nearly,  if  not  quite,  tnrough 
one  cylinder  without  condensation.  If  the  en- 
gine is  compound,  the  steam,  having  lost  its 
superheat  at  the  terminal  point  of  the  high 
pressure  cylinder,  is  re-superheated  about  100  de- 
grees in  a  reheater  between  the  high  and  low 
pressure  cylinders  and  again  loses  its  superheat 
while  expanding  into  the  low  pressure  cylinder, 
arriving  at  the  point  of  exhaust  with  the  tem- 
perature of  saturation.  This  arrangement  may 
be  considered  at  the  present  time  as  the  best 
which  can  be  proposed.  The  amount  of  super- 
heat is  so  moderate  as  not  to  require  anything 
more  than  good  construction  for  modern  high 
steam   pressures. 

Highly  superheated  steam  must  be  treated 
with  more  consideration.  Engines  which  will 
stand  a  temperatufe  of  500  degrees  F.  are  not 
necessarily  fitted  to  handle  steam  at  750  de- 
grees, but  these  temperatures  may  be.  and  have 
been  repeatedly,  used  successfully.  As  shown 
l)y  many  published  reports  of  tests  at  various 
points  of  superheat,  an  increase  in  temperature 
is  accompanied  by  a  decrease  in  steam  con- 
sumption, hence  it  is  worth  while  pursuing  this 
line.  To  employ  these  high  temperatures,  it  is 
at  present  considered  important  to  use  poppet 
valves  on  the  high  pressure  cylinders  at  least, 
as  it  is  here  that  the  full  effect  of  the  super- 
heat Is  felt,  and  this  type  of  valve  is  easier 
to  lubricate  and  does  not  become  distorted  with 
heat.  We  believe,  however,  that  a  Corliss  valve 
may  be  so  proportioned  as  to  operate  success- 
fully under  even  these  conditions. 

One  of  the  well  known  methods  of  utilizing 
high  superheat  is  that  known  as  the  Schmidt 
system.  This  consists  in  passing  a  portion  of 
the  highly  superheated  steam  directly  from  the 
boiler  through  the  reheating  tubes  of  a  receiver, 
between  the  high  and  low  pressure  cylinder  of 
a  compound  engine,  and  then  letting  this  steam 
mix  with  that  which  enters  the  high  pressure 
cylinder  direct  from  the  boiler.  The  high  pres- 
sure exhaust  is  thus  superheated  on  its  way  to 
the  low  pressure  cylinder  while  the  temperature 
of  the  steam  admitted  to  the  high  pressure 
cylinder  is  modified  by  its  admixture  with 
steam  which  has  already  been  through  the 
reheater  coils  and  incidentally  a  receiver  drain 
is  unnecessary.  Automatic  regulation  of  the 
superheat  to  a  desirable  point  in  each  cylinder, 
under  a  varying  load,  is  claimed  for  this  sys- 
tem. Ordinarily  an  increase  of  load  beyond 
normal  necessitating  a  late  point  of  cut-off  In 
the  high  pressure  cylinder  will  give  an  excess 
of  superheat  in  this  cylinder  while  the  reheater 
will  not  be  sufBclently  active  to  superheat  this 


steam  on  its  way  to  the  second  cylinder.  With 
the  Schmidt  system,  however,  the  effect  is  re- 
versed by  causing  a  greater  amount  of  steam 
to  pass  through  the  receiver  coils  where  it 
gives  up  its  superheat  to  the  low  pressure 
cylinder  during  periods  of  heavy  draught  and 
the  high  pressure  cylinder  is  thus  protected 
from  excessive  heat.  The  contrary  effect  in 
both  instances  may  be  followed  through  In 
case  of  an  engine  running  under  a  light  load. 
In  the  present  state  of  the  art  it  would  seem 
that  the  cowlition  most  attractive  to  American 
engine  builders  would  be  one  of  moderate  super- 
heat. We  thus  confine  ourselves  to  a  conserva- 
tive policy  and  avoid  the  necessity  for  making 
any  special  provision  for  extremely  high  tem- 
perature. We  use  lubricants,  and  gaskets  and 
packing  which  may  be  obtained  in  the  open 
market  at  a  reasonable  cost,  while  at  the  same 
time  we  avail  ourselves  of  such  positive  and  di- 
rect benefits  of  superheating  as:  Dry  steam  in 
the  pipes  and  throughout  the  engine,  eliniina- 
tion  of  separator,  low  steam  consumption  per 
unit  of  work  done,  smaller  steam  pipes  and 
ports,  simplified  system  of  steam  jackets, 
greater  amount  of  work .  done  per  boiler  ca- 
pacity, and  efficiency  at  light  loads.  These  are 
all  practical  and  common  sense  improvements, 
and  are  of  such  proportion  as  to  fix  our  at- 
tention. 

The  absence  of  water  with  the  steam  need 
not  be  dwelt  upon.  Every  practical  man  will 
admit  that  this  is  of  great  value.  It  is  fur- 
ther noticeable  that  a  steam  pipe  system  which 
win  show  leakage  at  the  joints  with  saturated 
steam  will  become  perfectly  tight  under  super- 
heated steam.  The  point  of  maximum  economy, 
while  using  superheated  steam,  has  by  no 
means  been  reached.  The  amount  of  data  avail- 
able is  not  in  proportion  to  the  extent  of  the 
practice. 

In  order  to  make  a  comparison  between  sup- 
erheated and  saturated  steam  consumption  of 
an  engine  it  is,  of  course,  only  fair  to  place 
both  on  a  heat  unit  basis,  thus  eliminating  en- 
tirely the  question  of  the  cost  of  the  super- 
heat. Assuming  a  compound  engine  of  about 
1,000  horse-power  and  running  with  150  pounds 
Initial  and  26  inches  vacuum,  we  would  con- 
sider 121/;  pounds  of  fuel  per  indicated  horse- 
power per  hour  a  very  good  result.  We  have 
well  authenticated  reports  of  a  similar  engine, 
supplied  with  steam  with  a  temperature  of  720 
degrees  Fahrenheit  at  the  boiler,  consuming 
less  than  9  pounds  of  steam  per  indicated  horse- 
power, or  a  gain  of  39  per  cent,  in  economy 
with  an  expenditure  of  but  16  per  cent,  more 
heat  units   in  the  boiler. 

The  reduction  in  the  size  of  steam  pipes  and 
ports  rendered  possible  by  using  superheated 
steam  is  due  to  the  diminished  density  of  an 
equal  volume  as  compared  with  saturated  steam 
as  well  as  from  the  absence  of  entrained  water. 
The  velocity  of  superheated  steam  In  pipes 
should  be  kept  up  in  the  neighborhood  of  6,000 
feet  per  minute.  As  a  rough  approximation  it 
may  be  said  that  superheating  will  make  a  differ- 
ence of  20  per  cent,  in  the  size  of  the  steam  pipe. 
The  question  of  steam  jackets  on  a  cylinder, 
which  has  occupied  so  much  profound  atten 
tion  in  recent  years,  is  quickly  solved  by  the 
aid  of  superheated  steam,  and  we  see  at  once 
the  benefit  of  the  jacket  <lisappear  as  a  steam 
economizer.  There  seems  to  be  no  excuse  for 
retaining  them  on  the  low  pressure  cylinder, 
and  indeed  we  have  proved  by  trial  that  on 
this  cylinder  a  steam  jacket  is  positively  waste- 
ful. We  do  not  think  it  clearly  proved,  however, 
that  they  may  not  still  be  useful  when  applied 
to  the  high  pressure  cylinder  even  if  only  for 
the  sake  of  warming  a  large  engine  up  prellm- 
iuEiy  to  starting. 
The  efTect  of  getting  more  work  out  of  a  cer- 


tain volume  of  steam  is  naturally  felt  in  the 
handling  of  the  boilers  and  in  a  reduction  In 
the  number  of  fires  necessary  to  do  a  given 
amount  of  work.  Unexpected  results  have  been 
frequently  obtained  by  the  addition  of  a  super- 
heater to  a  boiler  and  a  higher  evaporative 
efficiency  with  the  superheater  in  commission 
has  been  shown.  This  is  doubtless  due  to  the 
Increase  of  the  heating  surface  and  the  lower- 
ing of  the  temperature  of  the  flue  gases.  In 
such  cases  the  saving  by  superheating  is  felt 
in  the  coal  pile  to  the  same  extent  as  in  the 
steam  consumption. 

On  the  acceptance  test  of  some  vertical  com- 
pound engines  of  1,200  and  2,400  horse-power  on 
electric  light  service  in  Boston  the  maintaining 
of  efficiency  under  light  loads  was  well  demon- 
strated. The  feed  water  per  indicated  horse 
power  per  hour  was  12.54,  12.51  and  12.00 
pounds  at  full  load,  three-quarter  load,  and 
one-half  load  respectively,  while  the  amount 
of  superheat  was  80  degrees,  64  degrees  and 
48  degrees  at  the  high  pressure  admission  and 
GO  degrees,  67  degrees  and  84  degress  at  the 
low  pressure  admission.  The  engine  had  re- 
heaters  and  steam  jackets  on  both  cylinders, 
and  it  is  not  unlikely  that  still  better  results 
would  have  been  obtained  had  the  low  pres- 
sure jackets  been  omitted.  It  must  not  be  con- 
sidered necessary  to  make  any  very  extensive 
preparations  for  the  use  of  superheated  steam, 
it  may  almost  be  said  that  the  requirements 
a_re  merely  in  the  line  of  good  practice,  and, 
as  such,  should'  be  inaugurated  in  any  event. 

It  is  Important  to  have  the  joints  of  the 
steam  pipes  firmly  made  and  well  bolted;  cor- 
rugated brass  gaskets  are  usually  found  very 
satisfactory  with  superheated  steam.  Provision 
must,  of  course,  be  made  for  the  expansion  and 
contraction  of  the  steam  lines  to  a  somewhat 
greater  extent  than  ordinarily,  and  the  steam 
pipes  as  well  as  the  flanged  unions  should  be 
covered  with  a  good  non-conducting  material  in 
a  thick  layer.  It  Is  important  to  have  the  flanged 
unions  covered  as  well  as  the  pipe.  With 
proper  precautions  of  this  sort  and  with  a  ve- 
locity of  steam  In  the  pipes  of  from  4,000  to 
6.000  feet  per  minute,  the  drop  in  temperature 
per  foot  of  run  may  easily  be  kept  down  to 
1  degree  in  6  or  7  feet  of  length. 

Metal  of  low  melting  point  must,  of  course, 
be  avoided  in  the  construction  of  the  engine, 
especially  about  the  valves  and  piston  rods. 
The  stuffing  box  bushings  must  be  made  of 
metal  which  will  not  run  under  the  tempera- 
tures likely  to  be  encountered.  The  metal 
should  be  uniformly  distributed  in  designing 
the  valves  and  cylinders  to  get  the  best  re- 
sults with  superheated  steam,  as  in  this  way  a 
uniform  expansion  by  heat  is  provided  for. 
The  boiler  and  the  cylinders  are  preferably 
made  without  projections  or  ribs.  The  poppet 
valve  has  the  advantage  In  form,  but  the  Cor- 
liss valve  Is  also  made  in  such  a  manner  as  to 
expand  and  contract  without  warping,  and  the 
large  number  of  Corliss  engines  using  super- 
heated steam  Is  a  strong  evidence  of  their 
adaptability. 

The  lubrication  of  the  cylinders  is  apt  to 
cause  one  who  has  not  had  experience  with 
superheated  steam  a  great  deal  of  unnecessary 
anxiety,  but  really  this  problem  Is  very  simple. 
It  must  be  borne  In  mind  that  the  tempera- 
ture inside  of  the  cylinder  is  never  very  high, 
even  when  the  superheat  at  the  entrance  Is 
very  considerable,  and  if  the  cylinder  is  lubri- 
cated directly  without  mixing  the  oil  with  the 
steam  at  the  entrance  point  there  can  possibly 
be  no  difficulty.  With  any  reasonably  good 
grade  mineral  oil,  however,  it  cannot  be  claimed 
that  any  difficulty  has  been  experienced  with 
the  lubrication  of  the  parts,  even  when  ap- 
plied in  the  ordinary  way. 
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The  effect  of  superheated  steam  in  the  indi- 
cator diagrams  is  worthy  of  notice.  Steam 
being  used  as  a  perfect  gas,  the  diagram  ap- 
proaches more  nearly  the  theoretical,  and,  as 
there  can  be  no  re-evaporation  in  the  cylinder 
the  tendency  of  the  pressure  to  rise  during 
the  stroke  is  absent  and  the  amount  of  work 
done  in  the  low  pressure  cylinder  is  brought 
down  to  the  proper  iwint 

In  designing  an  engine  to  be  run  with  sup- 
erheated steam  it  is  well  to  bear  this  point  in 
mind  as  there  is  danger  of  applying  the  usual 
constants  in  the  selection  of  the  size  of  the 
cylinder  for  the  reason  that  the  horse  power 
of  the  steam  end  used  with  superheated  steam 
will  be  nearer  the  theoretical. 

Superheated  steam  is  destined  to  play  an  im- 
portant part  in  the  adoption  of  the  steam  tur- 
bine. Already  a  number  of  tests  have  been 
published  which  show  a  considerable  decrease 
in  the  steam  consumption  with  the  amount  of 
snperheating,  and  it  is  not  difficult  to  under- 
stand that  a  machine  of  this  type  would  be 
greatly  benefited  even  by  the  elimination  of 
moisture  and  dense  vapor  from  the  propelling 
medium.  Other  uses  for  superheated  steam, 
such  as  for  dryers,  chemical  processes  and 
boiling  or  distilling  apparatus,  will  not  be 
touched  upon  in  this  paper,  and  it  may  be 
said  in  conclusion  that  the  author  believes 
that  the  time  has  arrived  when  steam  will 
not  be  used  to  any  great  extent  in  any  branch 
of  industry  without  being  superheated. 


A  Turbine  Water  Meter. 


The  accompanying  illustration  is  a  reproduc- 
tion from  a  photograph  of  a  water-wheel  flow  re- 
i-order  designed  by  Mr.  (Jeorge  1.  Rock  wood,- of 
Worcester,  Mass.,  and  Mr.  C.  M.  Allen,  assistant 
professor  in  experimental  engineering  at  the 
Worcester  Polytechnic  Institute.  It  is  an  in- 
genious device  for  recording  the  discharge  of  a 
turbine,  taking  into  account  the  effect  of  the  de- 
gree of  gate  opening  and  the  effect  of  change  of 
bead.  It  is  intended  to  secure  a  continuous  read- 
ing of  the  amount  of  water  diverted  for  power 
purposes  and  also  allows  simultaneous  direct 
readings  of  both  bead  and  gate  opening  to  be 
made  in  a  convenient  way,  displacing  the  com- 
mon practice  of  taking  two  or  three  observa- 
tions daily  of  these  conditions,  to  estimate  the 
amount  of  power  developed  by  the  turbine.  As 
a  water  meter  and  an  indicator  of  the  operating 
bead,  the  apparatus  is  held  as  more  reliable  in 
the  way  of  evidence  in  water  power  litigations 
than  the  comparatively  infrequent  records  of 
the  ordinary  method  of  securing  these  data. 

The  essential  part  of  the  machine  consists  of 
two  cylindrical  drums,  each  having  a  toothed 
surface,  covering  a  portion  of  the  cylinders. 
TTie  lower  drum  is  driven  by  worm  wheel  gear- 
ing from  the  turbine,  and  always  bears  a  definite 
qteed  relation  to  the  turbine.  By  means  of  its 
toothed  surface  it  drives  a  small  gear  wheel 
monnted  on  a  shaft  on  the  top  of  which  is  an- 
other pinion.  This  wheel  drives  the  upper 
cylinder  and  this  in  turn,  by  means  of  its 
toothed  surface,  drives  a  third  pinion,  mounted 
loosely  on  the  shaft  between  the  other  two  pin- 
ions. The  third  pinion  mates  with  a  fourth 
pinion  of  the  same  size,  which  is  keyed  to  a 
second  shaft  and  actuates  by  means  of  bevel 
gearing  at  the  top  a  clock-work  registering 
device. 

The  lower  cylinder  la  designed  to  give  the 
r^ing  as  affected  by  a  change  of  gate  opening. 
The  pinion  corresponding  to  this  cylinder  is 
monnted  on  a  feather  key  and  is  raised  or  low- 
ered along  the  shaft  by  jneans  of  a  chain,  shown 
in  the  photograph,  the  chain  being  actuated  as 
the  gate  is  opened  or  closed  by  means  of  another 


chain,  not  shown,  engaging  the  sprocket  at  the 
right  of  the  right-hand  dial. 

For  any  given  gate  opening  the  pinion  as- 
sumes a  particular  position  and  is  revolved  by 
the  gate  cylinder,  as  the  lower  cylinder  may  be 
called.  The  number  of  turns  it  makes  depends 
on  the  number  of  teeth  on  the  gate  cylinder, 
corresponding  to  that  position.  The  toothed 
surface  is  thus  bounded  by  a  curved  line,  so 
that  for  any  gate  opening  the  pinion  will  he 
rotated  to  the  proper  extent,  that  is,  by  the 
proper  number  of  teeth  proportional  to  the  tur- 
bine discharge;  and  this  curve  Is  obtained  from 
a  previous  test  of  the  turbine  under  a  given 
constant  head  and  varying  amounts  of  gate 
opening,  checked  against  a  weir. 

In  a  similar  way  the  head  or  upper  cylinder 
has  a  toothed  surface  which  varies  the  number 
of  revolutions  through  which  its  pinion  is 
turned  proportionally  to  the  amount  of  water 
the  turbine  discharges  at  a  particular  head; 
and  the  pinion  moves  vertically  as  the  head  is 
changed.  For  a  maximum  gate  opening  and  a 
maximum  head,  the  gate  pinion  will  be  at  the 
top  of  the  gate   cylinder  and  be   revolved   the 
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greatest  number  of  times  per  revolution  of  the 
gate  cylinder;  and  the  head  cylinder,  which 
will  move  at  its  highest  speed,  being  driven 
through  the  gate  pinion,  will  turn  the  head  pin- 
ion, which  will  be  located  opposite  the  bottom 
of  the  head  cylinder,  at  its  highest  number  of 
turns  and  thus  give  to  the  dial  its  maximum 
reading  per  revolution  of  the  gate  cylinder. 

For  a  maximum  gate  opening  and  a  varying 
head,  the  upper  pinion  will  rise  and  reduce  the 
maximum  reading  by  the  required  amount.  In 
short,  the  lower  cylinder  will  give  the  reading 
at  maximum  head  and  any  given  gate  opening 
and  the  upper  cylinder  will  reduce  that  reading 
If  the  head  is  less  than  the  maximum. 

The  apparatus  for  measuring  the  head  acting 
on  the  wheel,  takes  Into  account  the  level  of  the 
tail  water.  It  consists  of  a  leather  diaphragm 
submerged  In  the  tail  race.  One  side  of  the  dia- 
phragm is  exposed  to  the  tail  water  and  the 
other  forms  one  end  of  a  water-tight  <  'imber. 
which  Is  connected  to  an  oil  reservoir  in  the 
wheel  casing.    The  chamber  and  pipe  connec-. 


tions  are  kept  full  of  oil  to  prevent  freezing.' 
The  pressure  on  the  diaphragm  is  balanced  by 
a  heavy  spring.  The  motion  of  the  diaphragm 
caused  by  a  change  in  head  is  transmitted 
through  a  rod  and  multiplying  lever  to  the  car- 
riage which  holds  the  pair  of  gears  opposite  the 
head  cylinder. 

Such  a  meter  has  been  installed  by  the  Wor- 
cester Polytechnic  Institute  for  recording  the 
flow  of  water  at  the  hydraulic  testing  labora- 
tory, at  Holden,  Mass.,  in  connection  with  an 
18-inch  Hercules  turbine  operating  under  a  head 
of  30  feet.  The  cylinders  of  the  meter  are  5% 
inches  in  diameter,  and  the  two  together,  16% 
inches  long.  There  are  276  teeth  on  the  full 
circumference  of  each  cylinder,  and  48  on  each 
of  the  small  gears.  The  two  pointers  show  di- 
rectly the  location  of  the  gate  and  head  pinions, 
traveling  against  scales  for  that  purpose.  The 
left-hand  dial  gives  the  revolutions  of  the  tur- 
bine by  connection  with  the  gate  cylinder. 
Other  installations  of  these  meters  have  been 
made,  the  first  one  being  at  the  woolen  mills  at 
Gilbertville,  Mass.,  nearly  two  years  ago. 


The  Two  Public  Baths  of  Yonkers,  N.  Y., 
furnished  23,182  and  11,043  baths  during  the 
year  ending  December  1,  1902,  according  to  the 
annual  message  of  Mayor  M.  J.  Walsh.  Of  the 
total  number,  8,438  were  free,  the  remainder 
having  been  paid  for  at  the  rate  of  5  cents  each. 


The  Pumpage  of  Water  for  the  city  of  Chi- 
cago during  1901  was  at  the  average  daily  rate 
of  343,282,508  gallons,  an  increase  of  20,276,316 
gallons  oyer  that  of  the  previous  year.  The 
amount  of  coal  consumed,  however,  was  2,294 
tons  less  than  during  the  previous  year,  ac- 
cording to  the  annual  report  of  Mr.  F.  W. 
Blocki,  Commissioner  of  Public  Works.  The 
daily  pumpage  per  capita  was  164.8  gallons. 


The  Roadways  of  Birmingham,  England, 
were  recently  described  in  the  presidential  ad- 
dress of  Mr.  John  Price  to  the  Association  of 
Birmingham  Students  of  the  Institution  of 
Civil  Engineers,  from  which  the  following 
notes  have  been  taken.  It  is  found  that  when 
a  macadamized  road  requires  an  entirely  new 
surface  once  in  three  years,  granite  block  pav- 
ing becomes  more  economical;  and  again,  when 
this  period  is  reduced  below  two  years,  then 
wood,  for  the  same  reason,  can  be  laid  down 
with  advantage.  When  the  grade  of  the  road  is 
less  than  1  in  25  macadam  is  considered  a  suit- 
able material.  Above  that,  granite  paving  can 
be  used;  and  it  is  not  considered  wise  to  use 
soft  wood  where  the  grade  is  steeper  than  1  in 
40,  or  hard  wood  with  a  grade  steeper  than  1 
in  50.  Various  kinds  of  wood  blocks  have  been 
used  in  Birmingham,  with  very  satisfactory  re- 
sults. The  pavement  is  laid  on  a  5-inch  cement 
concrete  foundation,  carefully  finished  off  to  a 
smooth  surface  with  1  inch  of  1:2  Portland  ce- 
ment mortar.  The  blocks,  varying  from  4  to  6 
inches  in  depth,  are  laid  close  and  run  solid 
with  hot  asphalt.  Along  the  curb  on  both  sides 
an  expansion  joint  of  clay  and  sand  is  left, 
from  1  to  2  inches  width,  the  greater  width 
being  used  with  blocks  of  soft  wood.  It  is 
necessary  to  keep  hard  wood  block  paving 
watered  in  the  summer  time  or  the  blocks  are 
likely  to  become  loose.  The  crowning  of  the 
roadways  in  Birmingham  is  determined  accord- 
ing to  a  series  of  constants,  and  depends  on 
the  different  classes  of  paving  materials  used. 
For  macadam,  the  height  of  crown  above  the 
gutter  is  1/24  the  half  width  of  the  roadway,  for 
granite  it  is  1/36,  for  soft  wood  1/40,  and  for 
hard  wood  1/45.  Having  determined  the  height 
of  the  center  above  the  gutter,  three  equidis- 
tant intermediate  points  are  found  by  multi- 
plying this  height  by  .87,   .65,  and  .35. 
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The  Stability  of  Effluents  of  Sewage  Filters  of 
Coarse  Materials. 

Slightly    condensed   Irom   a    paper    by    H.    W.    Clark, 

Chemist,   in  the  1901    Report  o£   the  State  Board   o( 

Health  of  MaBsachnsetts.     Tables  omitted. 


All  organic  matter  is  presumably  subject  to 
change  by  bacteria.  It  may  be  in  such  a  state 
or  condition  that  bacteria  change  it  easily,  or  it 
may  be  in  such  a  condition  that  bacteria  can 
change  it  but  slowly.  Most  of  the  organic  mat- 
ter present  in  sewage  is  illustrative  of  the 
first  condition,  and  that  present  in  soil  and  loam 
is  illustrative  of  the  second  condition.  One  of 
the  objects  of  this  paper  is  to  show  that  organic 
matter  of  the  first  class  can  be  so  changed  by 
bacterial  agencies,  working  under  favorable  con- 
ditions in  sewage  filters  of  coarse  material,  that 
this  matter  practically  takes  its  place  in  the 
second  class;  that  this  change  can  occur  in  filters 
operated  at  high  rates;  and  that  this  matter, 
when  changed  to  a  more  or  less  stable  condi- 
tion, can,  as  far  as  the  effluent  itself  is  con- 
cerned, safely  remain  in  the  effluent  instead  of 
being  strained  or  filtered  from  it.  That  is,  it 
will  not  under  ordinary  conditions  rob  this  ef- 
fluent of  its  dissolved  oxygen  and  subsequently 
putrefy. 

It  was  observed  at  the  experiment  station  for 
a  number  of  years  that  very  turbid,  poor  appear- 
ing efiluents  from  filters  of  coarse  materials  op- 
erated at  high  rates  of  filtration  would  often 
remain  without  change  for  an  indefinite  time, 
and  that  the  matter  coming  from  these  filters  in 
suspension  in  their  effluents  and  rendering 
them  turbid  to  eventually  deposit  as  sediment, 
or  washed  from  them  purposely  at  times  to  re- 
lieve clogging,  was  apparently  in  a  stable  con- 
dition quite  different  from  the  condition  of  the 
putrefying,  ill-smelling  matters  in  suspension  in 
the  sewage  itself  when  applied  to  such  filters. 
The  results  obtained  caused  further  studies  to 
be  made. 

Series  No.  1. — The  construction  and  rate  of 
operation  of  each  of  the  filters  of  this  series  at 
this  time  was  as  follows:  Filter  No.  82  was  con- 
structed of  cinders  and  was  operated  at  the  rate 
of  400,000  gallons  per  acre  daily;  Filter  No.  103 
was  constructed  of  small  pieces  of  coke  and 
was  operated  at  the  rate  of  660,000  gallons  per 
acre  daily;  Filter  No.  137  was  constructed  of 
broken  stones  and  was  operated  at  the  rate  of 
800.000  gallons  per  acre  daily;  Filter  No.  138 
was  constructed  of  broken  stones  and  was  op- 
erated at  the  rate  of  480,000  gallons  per  acre 
daily;  and  Filter  No.  133  was  constructed  of 
broken  stones  and  was  operated  continuously  in 
such  a  manner  that  air  was  not  admitted  and 
only  putrefaction  occurred  within  it,  its  rate  of 
operation  being  2,700,000  gallons  per  acre  daily. 
All  were  contact  filters  with  the  exception  of 
Filter  No.  133.  [The  usual  method  of  operat- 
ing contact  filters  at  Lawrence  is  as  follows: 
The  outlet  is  closed  and  the  filter  filled  in  four 
applications  of  sewage  one  hour  apart,  then  al- 
lowed to  stand  full  two  hours,  and  drained 
slowly.] 

The  manner  of  making  this  experiment  was 
as  follows:  from  each  filter  a  considerable  vol- 
ume of  the  effluent  was  collected  and  twelve 
o:'e-ga!lon  bottles  were  filled  with  each  effluent. 
These  bottles  stood  in  the  laboratory  stoppered, 
and  once  a  week  the  liquid  in  one  of  the  bottles 
was  taken  lor  analysis. 

Studying  the  results  in  detail  it  is  seen  that 
the  dissolved  oxgyen  and  the  nitrates  disap- 
peared more  or  less  rapidly  from  the  effluents 
of  Filters  Nos.  82,  137  and  138,  and  the  free  am 
monia  increased  in  amount,  as  did  eventually 
the  oxgyen  consumed,  and  the  amount  of  nitro- 
gen found  as  albuminoid  ammonia  decreased 
slowly,  the  appearance  of  each  sample  deteriorat- 
ed and  an  increased  odor  was  noticeable.  The 
results  with  these  three  effluents  showed  that  all 


organic  matter  in  the  sewage  at  the  time  that 
this  sewage  appeared  as  effluent  at  the  outlets  of 
these  filters  had  not  been  sufficiently  broken 
down  by  anaerobic  action,  and  subsequently 
oxidized,  to  become  stable.  Oxidation  and  ni- 
trification were  occurring  in  the  filters  and  a 
large  portion  of  this  organic  matter  present  in 
the  effluents  was  in  a  condition  for  slow  oxida- 
tion to  occur,  but  some  of  the  organic  matter 
present  in  these  effluents  was  not  ready  for  this 
under  the  conditions  prevailing,  without  some 
further  anaerobic  bacterial  action,  and  this  oc- 
curred after  the  dissolved  oxygen  present  in 
these  effluents  and  the  oxgyen  of  the  nitrates 
had  been  consumed.  That  is,  this  matter  had 
not,  while  passing  through  the  filter,  reached 
such  a  state  of  stable  equilibrium  that  it  was 
not  affected  appreciably  by  the  bacteria  of 
putrefaction,  and  hence  these  effluents  deterio- 
rated. 

The  organic  matter  in  the  effluent  of  Filter 
No.  103,  however,  which  received  septic 
sewage, — that  is,  sewage  which  had  undergone 
prolonged  anaerobic  bacterial  action  before  ap- 
plication to  the  filter, — had  evidently  passed  the 
putrefactive  stage.  Slight  oxidation  only  oc- 
curred in  this  effluent,  the  very  slight  odor  prim- 
arily present  disappeared  and  dissolved  oxygen 
was  present  at  the  end  of  eleven  weeks,  not- 
withstanding the  very  considerable  quantity  of 
organic  matter  present.  In  other  words,  the 
organic  matter  in  this  effluent,  although  consid- 
erable in  amount,  as  shown  by  the  high  free 
and  albuminoid  ammonia  and  oxygen  consumed, 
was  in  a  condition  of  fairly  complete  oxidation, 
the  anaerobic  action  having  been  carried  to  its 
limit  in  the  septic  tank  and  in  the  filter,  and 
good  oxidation  having  occurred  in  the  filter. 
The  effluent  of  the  anaerobic  Filter  No.  133  con- 
tinued, on  standing  in  the  laboratory,. to  under- 
go putrefaction. 

Series  No.  2. — In  this  series  the  effluents  of  six 
filters  were  studied,  the  method  of  procedure  be- 
ing as  follows:  an  average  sample  of  the  effluent 
of  each  filter  was  siphoned  into  five  one-gallon 
bottles,  each  bottle  being  completely  filled.  These 
bottles  then  stood  in  the  warm  laboratory 
tightly  stoppered,  and  analyses  were  made 
weekly  for  five  weeks,  using  one  of  the  samples 
for  each  analysis.  The  sample  for  the  deter- 
mination of  oxygen  dissolved  was  obtained  by 
siphoning  it  from  the  bottle  into  the  flask  in 
which  the  determination  was  to  be  made  as 
soon  as  the  bottle  containing  the  sample  to  be 
examined  was  unstoppered. 

Two  of  the  filters  from  which  samples  of  ef- 
fluent were  collected  were  the  intermittent-con- 
tinuous Filters  Nos.  135  and  136,  constructed  of 
broken  stone,  operated  at  a  rate  of  rather  more 
than  1,400,000  gallons  per  acre  daily,  and  pro- 
ducing a  highly  nitrified  effluent,  but  also  con- 
taining considerable  free  ammonia  and  nitro- 
genous organic  matter  as  albuminoid  ammonia: 
one  filter  was  No.  103,  previously  described,  and 
operated  this  time  at  the  rate  of  520,000  gallons 
per  acre  daily;  one  filter.  No.  133,  was  the  an- 
aerobic filter  operated  this  time  at  the  rate  of 
1,000,000  gallons  per  acre  daily,  and  through 
which  the  sewage  was  passed  for  putrefaction  to 
occur,  as  previously  explained;  and  two  filters, 
Nos.  137  and  163,  were  contact  filters,  one  con- 
structed of  broken  stone  and  one  of  coke,  the 
rate  of  operation  of  these  tv/o  filters  being  960,- 
000  and  720,000  gallons  per  acre  daily  respec- 
tively. 

The  changes  in  the  effluent  of  each  filter 
showed  a  variation  as  follows;  tlie  effluent  of 
Filter  No.  103  remained  practically  unchanged 
for  reasons  previously  explained,  and  dissolved 
oxygen  was  present  in  it  at  the  end  of  the  per- 
iod. The  large  amount  of  residual  organic  mat- 
ter in  the  effluents  of  Filters  Nos.  135  and  136 
had    been,    owing   to    the   anaerobic    conditions 


prevailing  in  these  filters,  as  evidenced 
by  the  high  nitrates  in  the  effluents,  so 
changed  by  the  bacteria  and  air  that 
it  was  in  a  fairly  stable  condition.  The  ef- 
fluents of  these  two  filters— Nos.  135  and  136 — 
contained  dissolved  oxygen  at  the  end  of  the 
period  of  experiment  notwithstanding  the  large 
amount  of  organic  matter  present,  no  putrefac- 
tion took  place,  odors  did  not  develop,  and  the 
organic  matter  present  remained  practically 
without  change.  The  effluents  of  Filters  Nos. 
137  and  163  contained  less  organic  matter  than 
the  effluents  of  Filters  Nos.  135  and  136,  but 
were,  nevertheless,  in  a  much  lower  state  of  ni- 
trification; dissolved  oxygen  either  was  not 
present  or  disappeared  quickly,  and  putrefac- 
tion occurred.  Instead  of  the  amount  of  nitro- 
gen present  as  free  ammonia  remaining  con- 
stant, as  in  the  effluents  of  Filters  Nos.  135  and 
136,  it  increased.  The  amount  of  oxygen  con- 
sumed, instead  of  decreasing,  increased  event- 
ually in  the  effluent  of  Filter  No.  137,  and  the 
anaerobic  actions  in  the  bottles  containing  this 
effluent  and  the  formation  of  gas  were  quite  no- 
ticeable, odors  developing  also. 

Series  No.  3. — In  this  series  of  experiments 
the  effluents  were  mixed  with  equal  parts  of 
river  water  containing  dissolved  oxygen.  The 
gallon  bottles  were  only  partially  filled  and  were 
allowed  to  stand  in  the  laboratory  without  being 
stoppered.  One  sample  of  each  mixture  was 
analyzed  each  week  for  a  period  of  four  weeks. 
This  manner  of  experimentation  was  used  to 
make  the  conditions  resemble,  as  nearly  as  pos- 
sible upon  a  laboratory  scale,  the  conditions 
prevailing  if  such  effluents  ran  in  large  vol- 
umes into  ordinarily  pure  ponds  or  rivers. 

The  effluents  of  Filters  Nos.  103,  105,  136.  137 
and  163  and  sewage  were  experimented  with. 
Treating  the  effluents  in  this  way, — that  is, 
mixing  them  with  water  containing  dissolved 
oxygen  and  also  allowing  access  of  air, — they 
improved  in  character  in  every  instance.  The 
comparatively  well-purifled  effluents  of  Filters 
Nos.  103,  135  and  136  showed  slight  or  decided 
decreases  in  free  and  albuminoid  ammonia  and 
oxygen  consumed,  with  an  oxidation  of  organic 
nitrogen  to  nitrites  and  nitrates;  the  poorly 
purified  effluents  of  Filters  Nos.  137  and  163 
showed  remarkable  improvement  in  the  reduc- 
tion of  organic  matter  and  the  production  of 
nitrites  and  nitrates,  together  with  a  reduction 
in  color  and  odor. 

Sewage,  when  mixed  in  this  way  and  allowed 
to  remain  in  contact  with  air,  showed  at  first 
putrefaction  for  a  period  of  two  weeks,  followed 
by  rapid  oxidation  and  the  production  of  high 
nitrites.  The  explanation  of  this  is  that,  al- 
though the  surface  of  the  sewage  in  the  bottle 
was  exposed  to  the  air  and  hence  oxygen  must 
have  been  continually  passing  into  the  sewage, 
yet  the  organic  matter  on  the  surface  water  of 
this  mixture  consumed  this  oxygen  so  rapidly 
that  the  conditions  below  the  surface  favored 
the  development  of  anaerobic  bacteria,  as  shown 
by  the  formation  of  sulphuretted  hydrogen,  and 
only  after  this  putrefactive  action  had  been 
carried  on  for  a  certain  period  was  the  matter 
in  a  condition  for  aerobic  bacteria  to  attain 
ascendancy  and  for  oxidation  to  occur.  During 
the  first  period,  however,  ammonium  carbonate, 
determined  as  free  ammonia,  was  forming,  thus 
showing  that  some  oxidation  was  occurring. 
The  free  ammonia  increased  during  the  first 
two  weeks  from  2.70  parts  to  4.20  parts  per  100,- 
000,  then  in  two  weeks  it  fell  to  1.15  parts,  the 
nitrites  and  nitrates  were  reduced  at  first,  then 
the  nitrites  increased  in  two  weeks  from  .00  to 
1.70  parts  per  100,000. 

Putrefaction  did  not  occur  in  any  of  the  sam- 
ples of  effluent  and  water,  although  decomposi- 
tion or  change  in  the  presence  of  oxygen  did  oc- 
cur.    In  the  mixture  of  sewage  and  water,  how- 
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Bv«r.  we  first  had  putreiacllon,  followed  by  de- 
composition: that  is.  oxidation. 

gerie*  So.  3  A. — In  this  series  the  same  oi- 
Ouents  were  experimented  with  as  in  Series  No. 
3,  and  the  same  mixture  with  river  water  was 
made,  but  the  bottles  were  stop^pered  and  air 
was  prevented  from  entering.  The  samples 
then  stood  in  the  laboratory  one  month.  In  the 
effluents  of  Filters  Nos.  103.  135  and  130  there 
was  a  continual  slow  oxidation  of  the  organic- 
matter,  largely  at  the  expense  of  the  dissolved 
oxygen  present,  which  was  not  entirely  con- 
sumed, however,  although  some  oxygen  from  the 
nitrates  was  also  used.  Odors  did  not  develop 
Ik  Umm  effluents,  but  in  fact  became  less.  In 
tke  cOaenU  of  Filters  Nos.  13T  and  163,  which 
w«i«  leas  satisfactorily  purified  than  the  ef- 
flnents  of  the  filters  already  named,  decomposi- 
tion occurred, — the  oxygen  of  the  water  being 
quickly  consumed, — followed  by  a  putrefaction, 
the  effluents  beaming  dark  colored  and  having 
a  strong  odor. 

At  the  end  of  the  month  the  effluent  of  Filter 
No.  163  was  allowed  to  stand  with  its  surface  ex- 
posed to  the  air  in  an  open  bottle.  During  the 
period  of  putrefaction  the  free  ammonia  had  in- 
creased from  1.30  parts  to  1.52  parts  per  100,000. 
and  the  nitrates  had  decreased  from  .4700  to 
.0100  part  per  100,000.  During  the  month  when 
sir  was  allowed  access  to  the  surface  of  the  ef- 
fluent in  the  bottle  the  free  ammonia  decreased 
from  1.5200  to  .0140  parts  and  the  nitrates  in- 
creased from  .0100  part  to  1.5900  parts  per  100,- 
000.  The  sewage  quickly  consumed  the  dis- 
solved oxygen  present  in  the  water  added,  and 
continued  to  putrefy  during  the  period  of  ex- 
periment 

Series  Xo.  4. — In  this  series  the  effluents  ex- 
perimented with  were  from  anaerobic  Filter  No. 
133,  the  coarse  and  high  rate  Filters  Nos.  134, 
135  and  136,  and  the  coke  contact  Filters  Nos. 
175  and  176.  bive  bottles  of  each  effluent  were 
filled  and  stoppered  and  placed  in  an  incubator, 
the  temperature  of  which,  was  maintained  at  8U 
degrees  Fahrenheit,  one  sample  being  examined 
each  day,  the  i>eriod  covered  being  nearly  five 
days. 

The  effluent  of  Filter  No.  133,  containing  no 
nitrates  or  dissolved  oxygen,  putrefied,  rapidly 
becoming  black  and  ill-smelling,  although  the 
oxygen  consumed  from  permanganate  increased 
but  slightly.  The  effluents  of  Filters  Nos.  131 
and  135,  although  containing  but  a  small 
amount  of  dissolved  oxygen  at  the  beginning  of 
the  experiment,  were  three  days  in  exhausting 
this  oxygen,  and  subsequently  a  small  amount 
of  the  oxygen  of  the  nitrates  was  consumed. 
Neither  effluent  developed  any  odor  nor  changed 
in  appearance.  The  effluent  of  Filter  No.  136 
deserves  especial  mention  as  it  contained  at  the 
beginning  of  the  experiment  1.24  parts  per  100,- 
000  of  albuminoid  ammonia,  9.03  parts  of  ni- 
trates, and  22  per  cent,  of  saturation  of  dis- 
solved oxygen;  and  it  is  noticeable  that,  not- 
witbatanding  the  enormous  amount  of  organic 
matter  present  in  the  effluent  determined  as  al- 
buminoid ammonia.  It  was  in  an  almost  stable 
condition,  the  oxygen  consumed  from  perman- 
ganate remaining  practically  constant  during  the 
period  of  incubation,  the  nitrates  being  reduced 
to  5.76  parts  per  100,000  in  the  course  of  the  ex- 
periment, the  dissolved  oxygen  not  being  quite 
esliMisted,  and  the  effluent  showing  no  change  in 
appearance  and  not  developing  an  odor. 

The  effluents  of  the  coke  contact  Filters  Nos. 
175  and  176  were  also  incubated  for  the  same 
period  without  any  appreciable  change  of  their 
organic  contents,  or  the  development  of  odors. 
The  rate  of  operation  of  each  of  these  two  filters 
was  at  this  time  about  1,200,000  gallons  per  acre 
daily,  and  nitrification  was  active  within  them. 

Seriet  No.  5. — This  series  of  experiments  was 
wltlj  the  effluents  of  Filters  Nos.   135  and  136, 


the  suspended  matter  having  been  largely  re- 
moved by  filtration  of  the  effluents  through 
paper.  It  was  an  inculiation  experiment  cover- 
ing a  period  of  five  days  at  a  temperature  of  80 
degrees  Fahrenheit,  and  the  effluents  remained 
practically  unchanged. 

Series  No.  6. — Two  experiments  covering  a 
l>eriod  of  five  weeks,  were  made  with  the  ef- 
fluents of  Filters  Nos.  135  and  136,  the  effluents 
not  being  incubated,  but  standing  in  the  labora- 
tory for  this  period  of  time  in  gallon  bottles 
open  to  the  air.  Both  effluents  improved  in 
quality,  the  free  ammonia  of  the  effluent  of 
Filter  No.  135  decreasing  from  2.00  parts  to  .90 
part  per  100,000  and  the  nitrates  increasing 
from  4.02  parts  to  5.10  parts  per  100,000;  the 
free  ammonia  in  the  •ffluent  of  Filter  No.  136 
decreasing  from  4.00  parts  to  .90  part  per  100,- 
000,  and  the  nitrates  increasing  from  1.56  parts 
to  3.43  parts  per  100,000.  Various  other  experi- 
ments of  a  like  nature  were  made  with  similar 
results. 

Summary. — The  changes  which  go  on  in  con- 
tact or  other  filters  of  coarse  material  are  not 
always  the  same,  but  are  dependent  on  the 
presence  or  absence  of  oxygen,  and  this  in  turn 
is  dependent  on  various  conditions,  such  as  the 
character  of  the  sewage,  time  of  filling,  time  of 
contact  and  time  of  drawing  off  the  effluent,  etc. 
But  that  both  anaerobic  and  aerobic  actions 
usually  go  on  in  contact  filters  with  the  results 
described  there  can  be  no  reasonable  doubt. 
Further,  that  a  limited  period  of  anaerobic  ac- 
tion, whether  taking  place  within  the  contact 
filter  or  in  the  septic  tank,  is  a  favorable  prepa- 
ration of  the  organic  matter  for  the  subsequent 
action  of  the  aerobic  or  oxidizing  bacteria  seems 
to  be  well  proven.  Thus  we  usually  have  within 
a  contact  filter  both  putrefaction  and  decomposi- 
tion going  on,  and  one  or  both  of  these  pro- 
cesses is  generally  continued  in  the  elfluent.  If 
the  bacterial  changes  within  the  filter  are  very 
incomplete,  the  phenomenon  of  "secondary  de- 
composition" (more  properly  called  putrefac- 
tion) is  the  one  to  manifest  itself  in  the  ef- 
fluent. 

It  is  evident,  moreover,  from  a  study  of  all 
these  results  that  the  amount  of  organic  matter 
determined  as  albuminoid  ammonia  and  oxygen 
consumed  in  the  effluent  of  a  sewage  filter  con- 
structed of  coaVse  material,  and  operated  at  a 
high  rate  of  filtration,  is  not  a  true  index  of  the 
degree  of  purification  of  such  an  effluent,  if  we 
mean  by  purification  the  oxidation  in  the  filter 
of  the  organic  matter  of  the  sewage  to  a  more 
or  less  stable  condition,  and  the  production  of 
an  effluent  which  will  not,  when  having  free  ac: 
cess  to  the  air,  putrefy.  In  order  that  such  a 
stable  effluent  may  be  produced,  it  is  only 
necessary  that  sewage  shall  have  been  for  a 
comparatively  short  period  of  time  in  thin 
layers  in  contact  with  an  abundance  of  air  and 
that  aerobic  bacterial  life  shall  have  been  ac- 
tive without  the  added  straining  out  of  organic 
matter  obtained  by  sand  or  other  filters  of  fine 
material.  Such  an  effluent  will  show  good  nitri- 
fication and  the  presence  of  dissolved  oxygen 
when  running  from  the  filter,  irrespective  of  the 
amount  of  stable  organic  matter  that  it  con- 
tains. These  effluents,  produced  either  by  inter- 
mittent-continuous filters  or  by  the  best  of  con- 
tact filters,  show  little  tendency  to  change  when 
excluding  air,  and  maintained  at  summer  tem- 
perature for  a  considerable  period.  When 
mixed  with  water  containing  oxygen  they  in- 
variably improve  in  quality.  Even  much 
poorer  effluents  improve  when  under  the  condi- 
tions last  named,  although  they  decompose  and 
putrefy  under  the  first-named  conditions. 

If  such  an  effluent,  showing  good  oxidation 
and  nitrification  occurring  in  the  filter,  contains 
dissolved  oxygen,  and  habitually  retains  this 
dissolved  oxygen  for  a  considerable  period,  it  is 


fairly  certain  that  putrefaction  will  not  occur 
in  it  under  ordinary  conditions,  as  when  ex- 
posed to  air.  Slow  oxidation  may  and  probably 
will  occur,  this  latter  action  improving  the  ef- 
fluent without  producing  odors.  This  is  abun- 
dantly proved  by  the  experiments  above  de- 
scribed. If,  on  the  other  hand,  the  effluent  as  it 
runs  from  the  filter  does  not  contain  dissolved 
oxygen,  or  if  the  oxygen  present  disappears  with 
comparative  rapidity,  it  may  be  taken  as  as- 
sured that  such  an  effluent  will  putrefy  even- 
tually unless  mixed  with  a  considerable  volume 
of  water  containing  dissolved  oxygen,  even 
though  it  contains  a  smaller  amount  of  organic 
matter,  determined  as  albuminoid  ammonia  and 
oxygen  consumed,  than  other  effluents  of  the 
character  just  described,  and  even  though  a  con- 
siderable amount  of  nitrates  is  at  first  present. 

In  the  purification  of  untreated  sewage  by 
sand  filtration  there  is  upon  many  of  these  fil- 
ters a  constant  tendency  for  surface  clogging 
caused  by  the  accumulation  of  the  coarser  and 
more  stable  organic  matter  of  the  sewage,  and  in 
order  to  keep  these  filters  in  operation,  this 
matter  either  has  to  be  scraped  from  the  beds 
from  time  to  time,  or  ploughing  with  periods  of 
rest  has  to  be  resorted  to.  With  an  intermittent 
continuous  filter  of  broken  stone,  on  the  other 
hand,  much  of  this  coarse  organic  matter  passes 
through  the  filter,  as  already  stated,  and  appears 
in  the  effluent,  and  surface  clogging  does  not 
occur.  Moreover,  as  this  matter  passes  through 
and  encounters  aerobic  conditions,  it  is,  as  illus- 
trated by  the  experiments,  oxidized  to  an  in- 
nocous  condition,  and  can  be  easily  strained 
from  the  effluent  at  very  high  rates,  if  desired, 
leaving  this  effluent  well  purified,  clear  and 
highly  nitrified,  or  about  equal  to  the  average 
effluents  of  sand  filters,  and  produced  by  a  rate 
of  filtration  many  times  as  great. 

Ineubatioti  Tests. — Studying  the  results  of  the 
many  determinations  of  oxygen  consumed  from 
permanganate  that  have  been  made  during  these 
various  experiments,  we  find  (1)  that  the 
oxygen  consumed  from  permanganate  invariably 
decreases  in  effluents  which  are  in  such  condi- 
tion when  collected  that  they  undergo  slow  oxi- 
dation only;  (2)  that  with  effluents  that  finally 
putrefy  the  amount  of  oxygen  consumed  gener- 
ally decreases  at  first,  if  any  amount  of  nitrates 
and  dissolved  oxygen  is  primarily  present 
in  the  effluent,  to  increase  later  when 
putrefaction  occurs;  (3)  that  in  one  in- 
stance, when  the  effluent  of  anaerobic  Fil- 
ter No.  133  was  incubated  at  80  degrees  Fah- 
renheit for  five  days,  the  oxygen  consumed  in- 
creased only  very  slightly,  although  the  change 
in  the  appearance  and  odor  of  the  sample  was 
very  marked,  owing  to  the  putrefaction  occur- 
ring within  it;  and  (4)  that  in  one  instance, 
although  the  amount  of  oxygen  consumed  in- 
creased largely  in  this  effluent  when  it  was  kept 
for  a  period  of  eleven  weeks,  yet  during  the  first 
three  weeks  it  decreased.  These  results,  taken 
in  connection  with  the  complete  analyses  of  the 
samples  in  each  series,  seem  to  throw  some 
doubt  upon  the  significance  of  the  so-called  five- 
day  incubation  test  with  the  determination  of 
oxygen  consumed  only,  used  to  determine  the 
stability  or  instability  of  the  organic  matter  of 
the  effluents  of  sewage  filters,  that  is,  to  deter- 
mine their  liability  to  undergo  the  so-called  sec- 
ondary decomposition.  This  determination  is 
very  much  depended  upon,  however,  in  England, 
to  show  the  character  of  the  effluents  of  sewage 
filters,  as  being  a  much  shorter  way  than  com- 
plete analyses  of  these  effluents.  It  would  seem, 
however,  that  in  most  instances  a  determination 
of  the  dissolved  oxygen  present  at  the  beginning 
and  the  end  of  the  period  of  incubation,  to- 
gether with  observations  of  the  change  in  aiv 
pearance  of  the  sample,  if  any  occurs,  would  be 
a  more  satisfactory  and  simple  test. 


Df.c.  27,  1902. 


Letters  to  the  Editor. 


Computations  fok  Rio  Gkandk  Bridge. 

Sir:  In  your  issue  of  November  8,  referring 
to  calculation  of  stresses,  Rio  Grande  Bridge, 
Pacific  Railway  of  Costa  Rica,  it  is  stated  tliat 
the  matter  is  clearly  and  concisely  explained 
by  Mr.  Aua.     I  fail  to  see  it. 

Mr.  Aus  gives  the  formula: 


2  S.  S, 


H  = 


2S„«~ 


In  which  (as  corrected  on  page  515  of  the  issue 
of  November  29),  H  =  horizontal  thrust;  S^  ^ 
total  stress  in  a  member  from  horizontal  unit 
reaction  only;  Si  r^  total  stress  in  a  member 
from  vertical  unit  reaction;  m  =:  length  of  a 
member,  and  a  =  area  of  cross-section  of  a 
member. 

The  information  is  given  that  this  formula 
was  originated  by  Professor  Maxwell  and  ex- 
plained and  elaborated  by  Professor  Greene. 
The  writer  was  struck  by  the  bold  way  in 
which,  when  making  deductions  from  his  equa- 
tion (5),  Mr.  Aus  writes: 


"  ^  ^0   ^a 

S«    " 
^''   E  a 


and 


v8,S. 


2h  =  H  =  2 


Ea 


2VS.S.  ^ 


8.-°^  2  8-°" 


E  a  °  E  a 

Malung  things  clear,  it  is  proper  to  deduce 
the  fundamental  formula.  Assumed  an  arch  as 
given  by  Mr.  Aus. — Stresses  to  be  determined. 
Removing  one  condition  (that  is,  removing  any 
one  single  member,  or  the  horizontal  thrust) 
makes  the  structure  determinate,  subject  to 
ordinary  stress  calculations.  Suppose,  for  a 
trial,  the  horizontal  thrust  H  is  removed  and 
instead  an  external  force  X  substituted.  Then 
the  stress  S  in  any  member  must  appear  under 
the  form 

8=   8.  +  S,X     ..'.    (1) 

This  is  evident  from  the  fact  that  the  stress  S 
is  a  linear  function  of  the  loads  which  produce 
it.  Knowing  the  form  under  which  S  must  ap- 
pear, only  one  more  condition  is  needed  to  de- 
termine X.  This  condition  is  supplied  by  the 
law  of  virtual  work,  first  stated,  actually  and 
distinctly,  by  Lagrange  (1736-1813),  which  law, 
for  present  purposes,  can  be  written: 

2Prf-f£Ciic  =2Siim (2) 

Where  P  =  any  exterior  force  acting  on  the 
structure;  6  =  movement  of  this  force  in  its 
own  direction;  C  !zz  a  reaction  of  any  support; 
Ac  :=:  movement  of  C  in  its  own  direction;  S  = 
stress  in  any  member  of  structure;  and  A  m  = 
change  of  length  of  same  member.  It  must  be 
noted  that  P  must  correspond  to  C,  which  must 
correspond  to  S;  also,  <!  must  correspond  to  Ac 
which  must  correspond  to  'A  m.  But  it  is  im- 
portant to  note  that  neither  P  nor  6,  nor  C  nor 
A  c,  nor  S  nor  A  m  are  corresponding  quantities, 
necessarily.  This  is  stated  summarily,  but  hav- 
ing understood  equation  (2)  the  missing  con- 
dition of  our  calculation  can  be  supplied. 

Returning  to  the  arch  of  Messrs.  Cooper  and 
Aus:  Remove  the  horizontal  thrust  and  substi- 
tute an  exterior  force  X.  Applying  equation  (2) 
it  is  written: 

—  1.  A1  =  2S,  Am (3) 

Wliere  I  and  Sj,  Al  and  Am  are  corresponding 

quantities.     One   familiar   with    the   theory   of 

elasticity  will  know  the  equation: 

8m,.  ... 

Am-   -g—  +  e  t  m     (4) 

Where  A  m  =  change  of  length  in  any  member, 
as  before;   S  =  stress  in  same  member;   m  =: 
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length   of   same   member;    a   =   area  of  cross- 
section  of  same  member;  E  =  modulus  of  elas- 
ticity;  e  =  coeflScient  of  expansion;   and  t  = 
change  of  temperature. 
From  equation  (1) 

[S„  +  S,  X]  m    .       .  ,.^ 

Am=   --—^  —    [- e  t  111 •■  (5) 

Hi  a 

and  from  equation  (3) 
_Al=2  8.L^  +  S._X]jn 

'  E  a  ' 

X  being  constant  with  reference  to  other  quan- 
tities under  the  summation  mark,  also  E  and 
t  and  e. 


X: 


2  S,  8,  -t-  e  t  E  2  8,  m  +  E  A 1 

2  8..-°^ 


..(6) 


Which  is  the  general  formula  for  the  thrust  X. 
Assuming  the  temperature  and  span  length 
constant,  equation  (G)  becomes,  for  external 
loads  only. 


i:8.S„- 


X  =  — 


2  8,' 


m 


.(7) 


It  is  not  necessary  to  be  confined  to  any  par- 
ticular condition,  such  as  the  horizontal  thrust. 
In  fact,  any  member  of  the  arch  shown  by  Mr. 
Aus  may  be  removed,  and  the  external  force 
X  substituted  and  written,  when  all  else  but 
external  loading  is  neglected: 

m 


X  =  - 


2  S,  8.-^ 

m 
e 


2  8,' 


Where  X  =  stress  in  member  removed;  S,,  — 
stress  in  any  member  for  given  loading  and 
X  =  0;  S,  =:  stress  in  any  member  when  X 
zn  1  and  assumed  external  loading  removed;  m 
—  length  of  any  member;  and  a  =  area  of 
cross-section  of  same. 

Even  interchanging  S„  and  Si  this  does  not 
agree  with  Mr.  Aus'  definitions  as  above. 


That  Mr.  Aus  neglects   the  quantity 


ni 

1  or 
a 

in  fact,  makes  this  quantity  =  I  is  a  doubtful 
expedient.  This  proposition  has  been  tested, 
numerically,  and  involves  a  considerable  error, 
making  the  entire  calculation  of  doubtful  util- 
ity, especially  in  arches  like  that  of  Mr.  Aus. 
But  it  is  not  necessary  to  question  this  pro- 
ceeding so  much  as  his  "approximate  formula." 

Let  the  formula  for  X^  or  the  horizontal 
thrust,  when  only  one  elastic  member  a  in  the 
structure  is  assumed,  be  deduced: 

It  is  written  again,  as  per  equation  (2) 

—  lX-il=-8,  Am 

in  which  case,  when  only  one  member  is  elastic, 
it  becomes: 

—  A 1  =  8,(a)  A  m(.) 

A  m  according  to  assumption  being  ~  0  for 
every  member  except  o.  Having  immovable 
supports  A 1  =  0,  therefore  S,(a)  A  nua)  =  0  As 
8,(a)  must  necessarily  be  a  finite  quantity  Amt,) 
=  0,  or  the  stress  in  member  a  :  S(a)  =  0.  In 
plain  English,  there  is  no  stress  in  member  a, 
wliich  alone  was  assumed  elastic.  But  S(„)  =  S^a) 
-f  8,(4)  X  =  0,  and  for  member  a  only  being 
elastic, 

X  =   -   §5i?L (8) 

The  result  of  above  mathematical  argument 
is  primarily  evident;  for,  as  neither  the  abut- 
ments can  move,  nor  any  member  but  o  change 
length  it  is  plain  that  if  the  arch  stands,  as  it 
does,  no  deflection  or  change  of  position  can 
take  place  in  any  point.  Hence,  no  change  in 
length  of  member  a  is  possible,  that  is  to  say,  a 
can  have  no  stress.  This  fact  shows  that,  when 
considering  only  one  member  of  the  structure 
as  clastic,  the  horizontal  thrust,  or  X,  obtained. 
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must  necessarily  be  the  X  for  a  three  hinged 
arch  with  one  hinge  opposite,  or  in  the  moment 
point  of,  member  o.    Therefore  the  value  of 

■^  _  S„(«) 

8,(.) 
as  obtained  must  be  one  which  makes  stress 
n  =  0. 

Having  understood  this,  it  becomes  Increas- 
ingly difficult  to  understand  not  only  the  "ap- 
proximate formula"  of  Mr.  Aus,  but  it  is  also 
difficult  to  understand  the  deduction  of  equa- 
tion (7)  attempted  by  Mr.  Aus  and  Professor 
Green,  which  deduction  originally  is  attributed 
to  Prof.  Maxwell,  as  per  Cyclopedia  Britannlca. 

To  further  elaborate  this  point  equation  (7) 
may  be  written: 


S,<«)  8, 


V«) 


m« 


Si(4)  8„(j) 


mt 


2  8.' 


m 
a 


etc. 


2  8.'^ 
a 

The  indices  a,  b,  etc.,  denoting  the  various 
members  of  the  structure.  In  this  form  of  equa- 
tion (7)  we  see  that  when  the  whole  structure 
is  assumed  elastic,  the  contribution  of  any 
member  o  to  X  is 


S,(.)  8, 


o(«) 


ao 


2  8..-^ 
'     a 


(9). 


Even,   making   the   unwarranted   assumption 

of  Mr.  Aus  that  -5^=1,  it  would  appear  from 
a 


equation    (8)    that,  multiplying   dividend   and 
divisor  by  S,(a) 

X  =  — 


Sl(a)    8|^ 


should  be  = 


2S,« 


Which  is  to  say,  in  one  case  the  quantity 
Si  a)  8„(„)  ip  divided  by  S,S(a)  and  in  the  other  case 
by  2  8,'.  Or,  stated  explicitly,  in  one  case  the 
divisor  is  8,%)  for  one  member,  and  in  the  otlier 
case  the  divisor  is  2  8,^  extended  to  all  members 
of  the  structure.  These  two  quotients  cannot 
be  equal.  Nor  is  this  proceeding  materially 
improved  by  assuming,  as  Mr.  Cooper;  two 
symmetrical  elastic  members: 

For  let  the  formula  of  X  for  two  symmetri- 
cal elastic  members  a,  b,  be  deduced: 

It  is  written  again: 

IXAl  -  2  8,  Am 


and  as  before 


and 


S  =  S„  +  S,  X 


Am 


S.m 
Ea 


0 


Neglecting  temperature,  which  for 

Al  =  0 
as  before,  gives: 

2  8,  [So  +  8i  X]    ~  = 

Or,  for  only  two  symmetrical  members,  o  and  h. 
being  elastic: 

^-        ws;^ (i«) 

in  view  of  the  fact  that  S,,  m  and  a  are  the  same 
for  both  members.  Also  that  Si(a)  =  S^j)  both  are 
put  =:  81(a)  in  the  divisor. 

This  formula  is  the  same  as  the  one  given 
by  Messrs.  Cooper  and  Aus  for  a  special  case. 
Here  again  is  met  with  the  same  difficulty  as 
before.  That  is,  the  contribution  to  X  of  two 
members,  a  and  6,  using  equation  (10)  is: 

-V-        _         8^,)  8,(»)  -|-  S„(*)  S,(,) 
"•"  -  2  8,%, 

Obtained  by  multiplying  dividend   and  divisor 

by  Si(,)  =  Si(j)  as  before.  This  expression  of  X 
must  be,  according  to  equation  (9).  and  putting 

""    =1: 
a 


X(a,6)  = 


2S,» 


6i4 


But  ihe  two  quotients  cannot  have  the  same 
value.  It  is  evident  on  the  face  of  it.  It  is 
also  evident  that  an  "approximation"  of  this 
kind  will  lead  to  results  of  doubtful  value. 

Yours  truly 
Chicago,    111..   Nov.    24,   1902.  E.   S— n. 
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Effect     of    River    Regulation    on     Down-stream 
Water  Level. 


(The  above  communication  was  submitted  to 
Mr.  Aus,  and  his  reply  is  printed  below.] 

Sir:  I  have  read  with  much  interest  the 
criticism  of  my  attempt  at  a  popular  demon- 
stration of  the  derivation  of  the  formula  for 
cxtmputing  the  horizontal  reaction  in  a  spandrel 
arch.  The  writer  in  his  criticism  of  the  mathe- 
matical work  in  developing  the  formula  can 
hardly  seriously  believe  that  1  mean  to  say 
that  the  summary  of  a  series  of  fractions  is 
eqaal  to  the  summary  of  the  numerators,  di- 
\ided  by  the  summary  of  the  denominators.  1 
certainly  did  not  say  so,  but  may  be  subject 
to  criticism  for  not  having  more  fully  illus- 
trated the  method  of  arriving  at  the  final  for- 
mula for  H. 

As  Mr.  S — n  undoubtedly  knows  the  summa- 
tion of  the  elongations  due  to  stress  in  the  in- 
dividual members  of  the  arch  is  made,  and 
this  elongation  being  equal  to  0.  the  equation 
.for  H  Is  found.  Nor  is  Mr.  S — n  right  in  stat- 
ing that    I   assumed  ™  =1.     It   was  only  as- 

a 
sumed  as  an  approximation  that  all  members 
were  of  the  same  length  and  cross  section,  in 
order  to  arriye  at  the  approximate  stress  in 
the  members,  so  that  the  approximate  section 
of  these  members  could  be  found,  and  by  In- 
troducing these  approximately  correct  sections 
in  the  formula  for  H  find  the  actual  sections. 

However,  the  real  question  is  not  whether  I 
in  a  somewhat  hurried  explanation  that  in  no 
way  claimed  originality  (being,  as  already  stat- 
ed, fully  demonstrated  by  Professors  Clerk 
Maxwell  and  Oreen)  did  or  did  not  succeed. 
The  question  that  is  of  interest  to  the  profes- 

s  s.  s.  ^ 

sion  is,  whether  the  formula  H  =   ~ 

is  or  is  not  the  proper  value  for  the  horizontal 
reaction  in  the  two-hinged  spandrel  arch. 
That  the  formula  is  accepted  by  the  authorities 
above  mentioned  and  has  been  used  by  emi- 
nent engineers  in  proportioning  such  arches, 
is.  of  course,  no  proof  of  its  absolute  correct- 
ness, but  is,  on  the  other  hand,  a  fairly  safe 
pmedent  to  go  by  for  practical  purposes. 

The  assumptions  on  which  the  formula  is 
built  are,  of  course,  to  some  extent  empirical, 
and  the  result  consequently  not  theoretically 
correct,  but  the  question  is,  how  to  calculate 
this  form  of  bridge  in  a  practical  and  yet  the- 
oretically correct  manner.  How  this  can  be 
done  by  the  formulas  developed  by  Mr.  S — n  I 
fail  to  see,  and  am  sure  that  I  voice  the  opin- 
ion of  many  engineers  who  have  read  Mr. 
8 — n's  discussion,  when  I  request  him  to  give 
explanation  of  the  method  he  proposes  to  em- 
ploy. Respectfully, 

G0NVAM)  Aus. 

New  Tork.  Dec.  3,  1902. 


TfLE  Dkainaqe  of  Towns. 

Sir:  The  writer  would  like  to  learn  whether 
any  cities  or  towns  have  been  successfully  tile 
drained  to  prevent  water  creeping  Into  base- 
ments. Accounts  of  experience  in  any  part  of 
the  world,  together  with  statements  of  condi- 
tions existing  before  and  after  the  execution  of 
the  work  would  be  acceptable;  likewise  informa- 
tion as  to  where  literature  on  the  subject  can  be 
ivocared.  Yours  truly, 

December  15, 1902.         Ibbigatior  ESwoikekr. 

[Replies  may  be  addressed  to  The  Engineer- 
ing Record.] 


Interference  with  streams  has  been  one  of  the 
most  fruitful  sources  of  litigation.  Numerous 
more  or  less  effective  efforts  have  been  made  by 
the  engineering  profession  to  reduce  to  compu- 
tation some  of  the  results  of  changes  proposed  in 
water  courses.  Approximations  only  can  be  at- 
tained with  the  data  which  can  be  economically 
procured  for  problems  of  this  class.  In  the 
"Centralblatt  der  Bauverwaltung"  Kerr  E. 
Kriiger  publishes  an  investigation  of  the  com- 
plaints almost  invariably  made  when  the  regu- 
lation of  a  waterway  is  undertaken.  These 
claims  are  generally  that  by  improving  the 
flood  discharge  of  the  up-stream  section  the  high 
water  in  the  down-stream  section  is  raised  above 
its  former  levels.  The  author  finds  that  these 
claims  rest  on  exaggerated  assertions  and  inac- 
curate conceptions,  and  presents  methods  for 
computing  some  of  the  effects  of  steam  regula- 
Uon. 

If  an  up-stream  section  of  a  waterway  is  im- 
proved by  the  clearing  or  widening  of  the  chan- 
nel and  the  flood  discharge  is  thereby  increased, 
the  conditions  of  the  down-stream  section  will 
not  be  disturbed  as  long  as  the  discharge  re- 
mains in  a  state  of  permanence.  This  is  be- 
cause the  drainage  area  has  remained  un- 
changed by  the  stream  improvement  and  it 
therefore  will  discharge  the  same  amount  of 
water  as  before.  The  average  velocity  of  the 
water  only  can  be  increased,  and  since  the  ve- 
locity of  the  high-water  discharge  is  a  function 
of  the  discharge,  it  can  also  be  increased.  In 
waterways  in  which  the  high-water  swell  ex- 
tends over  a  long  distance  this  effect  is  small; 
if,  however,  the  overflowing  water  has  not  yet 
reached  its  state  of  permanence,  but  rises  and 
falls,  the  conditions  of  discharge  in  the  lower 
section  will  be  changed.    Let  Figure  1  represent 


CVi) 


I 


< 3 ic-b-^     i 

FlOUBE   1. 

the  section  of  a  stream  and  its  adjacent  shores, 
t  being  the  depth  of  the  stream  and  t,  the  depth 
of  the  water  overflowing  the  shores,  then  the 
discharge  will  be: 

Due  to  the  stream  channel,      Qi  =  b(t  -f  t,)v, 
Due  to  the  inundated  shores,  Qj  =  Bti  v^ 


Total,  Q  =  Q.  +  Q, 

During  the  time  T  of  the  rise  of  the  water 
from  t  to  t,  the  whole  quantity  of  water  com- 
ing from  up-stream  was  not  discharged  into  the 
down-stream  section  as.  the  inundated  area  had 
to  be  filled  by  the  quantity  a  =  (B  -|-  b)ti  per 
unit  of  length  of  the  valley.  If  b  be  neglected 
as  small,  a  =  Bt,.  Thus  of  the  whole  regulated 
up-stream  section  of  length  1  the  inundated 
region  retains  the  total  amount  A  =  Bt,  1. 

The  storage  of  this  amount  of  water  reduces 
the   discharge  at  the  beginning  of  the  down- 
Bt,  1 


stream  section  by  q 


B  1  A  t,  in  which 


A  t,  denotes  the  rise  of  level  per  second.  If  the 
water  is  falling,  the  discharge  in  the  down 
stream  section  is  increased  by  q'  =;  B  1  A'  t, 
because  the  water  falls  according  to  different 
laws  from  those  which  govern  Its  rising. 

The  discharge  per  second  In  the  oown-stream 
section  Is  then: 

During  rise,  Q  =  Q,  -f  Q,  —  q 
During  fall,  Q=  Q,  -f  Q,  -{.  q> 

The  effect  of  the  quantity  A  retained  by  the 
overflow  area  on  the  discharge  can  be  seen  from 
the  above  equations.  This  effect  will  also  be 
felt  In  all  streams  which  do  not  overflow  but 
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lose  their  permanency  of  flow,  but  it  will  be  so 
small  as  to  be  negligible. 

The  author  also  gives  a  method  for  determin- 
ing the  changes  of  level.  The  values  A  t  and 
A'  tjCan  be  found  by  observation  and  1  is  known. 
If  the  overflow  region  is  irregular  the  length 
of  the  stream  is  divided  into  reaches  and  com- 
parative cross-sections  are  taken.  Prom  these 
cross-sections  the  width  of  overflow  B  can  be 
determined  for  different  water  levels  and  q 
=  2  B  1  A  t. 

The  relation  t,  and  q  are  represented  graph  ir- 
ally  in  Figure  2.     The  discharge  in  the  down- 


FlQDRE  2. 

stream  section  Q  —  Q,  -|-  Q^  as  well  as  the  dis- 
charge Q'  in  the  up-stream  section  are  also 
plotted,  t  and  ti  are  the  ordlnates,  q  and  Q  the 
abscissas.  If  In  a  regulated  stream  the  over- 
flow begins  with  the  discharge  Q'  —  HJ  the 
rise  of  level  in  the  down-stream  section  can  be 
determined  as  follows:  Before  regulation 
Q  =  AB,  t,  =  BC,  then  q  =  AD  and  the  dis- 
charge of  the  down-stream  section  after  regula- 
tion must  be  Q  =  AB  -|-  AD  =  AE.  For  the 
section  down-stream  which  has  not  been  regu- 
lated, this  corresponds  to  tj  —  FG  and  the  rise 
of  level  Is  s  =  PG  —  EG  =  EF. 

The  wider  the  overflow  area  in  the  unregu- 
lated reach  and  the  steeper  the  slopes  of  the 
stream,  the  flatter  the  Q-curve  will  be  and  the 
smaller  the  effect  of  q  on  the  rise  of  level. 
If  the  discharge  Q'  —  HJ  is  exceeded  the  regu- 
lated stream  will  overflow  and  the  overflow  re- 
gion will  also  take  a  part  in  the  discharge  the 
same  as  before  the  regulation.  In  the  Improved 
section  no  further  rise  of  the  water  takes  place 
until  the  amount  discharged  has  increased  from 
HJ  to  HJ  -)-  LM  and  has  exceeded  the  same. 
For  all  discharges  between  HJ  and  HJ  -|-  LM 
the  greatest  value  of  q  is  constantly  equivalent 
to  HK. 


The  Experiments  on  the  Filtration  of  the 
water  supply  of  Springfield,  Mass.,  were  de- 
scribed at  some  length  in  The  Engineering 
Record  of  July  12.  Full  details  of  the  many 
analyses  made,  which  were  summarized  in  that 
article,  are  given  in  the  official  report  of  the 
chemist,  Mr.  H.  W.  Clark,  to  the  Massachusetts 
State  Board  of  Health,  and  are  published  in  the 
1901  report  of  the  board,  in  which  form  they 
are  available  to  those  specially  interested  In 
this  unusual  case. 


Iron  in  the  Water  Supply  of  Attleborough, 
Mass.,  led  to  an  Investigation  by  the  State 
Board  of  Health  during  1901.  It  was  found  that 
the  trouble  was  almost  wholly  due  to  the  action 
of  the  water  on  the  service  pipes,  nearly  all  of 
which  were  of  galvanized  iron,  and  not  to  action 
of  the  cast-iron  mains.  Several  service  pipes  of 
galvanized  iron  where  complaints  had  been 
made  of  the  character  of  the  water  were  re- 
placed with  pipes  lined  with  cement  or  tin,  and 
no  further  trouble  from  iron  was  observed. 


Dec.  27,  1902. 
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Retempering  Cement  Mortar:  Modulus  of  Rupture 
of  Concrete. 


In  the  construction  of  the  Manhattan  Rail- 
way Company's  power  station,  at  Seventy- 
fourth  Street  and  East  River,  New  York  City, 
during  the  past  two  years,  about  40,000  barrels 
of  cement  were  used,  all  of  which  was  carefully 
inspected,  over  3,500  briquettes  being  made  and 
broken.  In  the  course  of  this  work  several 
special  investigations  were  made,  which  are  de- 
scribed in  a  paper  by  Mr.  Thomas  S.  Clark, 
resident  engineer  in  charge  of  construction  ot 
the  power  station,  printed  in  "Cement  and  Engi- 
neering News"  for  October,  from  which  the  fol- 
lowing paragraphs  have  been  taken: 

It  is  to  be  regretted  that  the  practice  of  re- 
tempering  Rosendale  cement  mortar  after  it 
has  lain  in  the  mason's  tubs  over  the  noon  hour, 
is  a  frequent  practice  by  builders  in  New  York 
City.  It  is  not  a  question  whether  a  wall  built 
with  retempered  Rosendale  cement  mortar  will 
fail  or  not,  but  it  is  a  question  of  getting  the 
best  wall  for  the  money  expended.  To  prove 
to  the  satisfaction  of  all  concerned  that  Rosen- 
dale cement  mortar  is  injured  by  retempering 
after  60  minutes,  the  experiments  shown  in  the 
table  were  made.  All  briquettes  in  like  sets  of 
same  brand  were  made  from  the  same  bag  of 
cement  and  their  treatment  was  exactly  the 
same,  except  the  retempering,  which  was  done 
at  the  end  of  the  hour,  and  enough  water  added, 
as  in  practice,  to  bring  the  mass  back  to  its 
original  consistency. 

lOffect    of    lietempeiing    Kosendale    Cement    Mortals. 
Tensile 
strength. 


c 

o2 

15 

s  ■ 

>. 

Itemarks. 

si 

a,  in 

0  a 

trs 

>  0 

^so 

S 

< 

■< 

^ 

Neat  cement ; 

Water,  28jl.* 

s 

43 

130 

Not    retempered. 

3 

13 

27 

Retempered  after  60  mlns 

24 

27 

166 

Not  retempered. 

24 

20 

64 

Ketempered  after  60  mins 

24 

14 

20 

180 

Not  retempered. 

24 

14 

7 

80 

Uetempered  after  60  mins 

24 

28 

6 

219 

Not  retempered. 

24 

28 

6 

94 

Retempered  after  60  mins. 

24 

56 

o 

322 

Not  retempered. 

24 

56 

3 

180 

Retempered  after  60  mins 

1  Cement,  3 

Sand  Mortar ;  Water,  14,*. 

24 

28 

5 

39 

Not  retempered. 

24 

28 

3 

31 

Retempered  after  60  mins 

24 

56 

5 

73 

Not  retempered. 

24 

56 

5 

■-     59 

Retempered  after  60  mins 

24 

112 

5 

113 

Not  retempered. 

24 

112 

;j 

56 

Retempered  after  60  mins 

•I'er  cent,  of  water  given  is  the  initial  wetting. 

The  same  disastrous  results  were  obtained 
even  when  the  cement  was  moistened  every  fif- 
teen minutes  of  the  hour.  Contractors  have 
argued  that  if  a  little  fresh  cement  is  added  the 
mortar  is  as  good  as  it  was  originally.  It  is 
quite  true  that  the  strength  is  increased,  but 
the  old  mortar  must  be  considered  as  almost 
inert  material.  It  cannot  be  supposed  that  the 
fresh  cement  has  any  life-giving  effect  upon  the 
particles  of  the  old  cement  which  has  passed 
through  the  first  stages  of  set.  Builders  may 
be  able  to  point  to  walls  where  this  practice 
was  in  vogue,  but  there  is  no  question  that  the 
wall  built  where  it  was  not  allowed  is  the  better 
wall,  will  endure  longer  and  stand  more  shock. 
With  several  brands  of  Portland  cement  under 
the  same  treatment  the  machine  used  failed  to 
show  any  injury  done. 

As  with  Rosendale  cement,  there  must  be  a 
limit  where  retempered  Portland  will  fail,  and 
we  are  inclined  to  believe  that  it  is  somewhere 
within  the  second  hour  of  standing.  That  the 
retempered  Portland  did  not  fall  may  be  ex- 
plained by  the  fact  that  the  time  of  active  set 
of  Rosendale  is  shorter  than  that  of  Portland. 
The  safest  rule  is  to  allow  no  retempering  under 
any  circumstances. 

It  Is  safe  to  assume  that  concrete  a  little  too 
wet  la  ofttlmes  better  than  that  which  Is  too 


dry,  especially  when  laid  In  warm  weather,  but 
when  forced  to  lay  Portland  concrete  in  freezing 
temperatures,  the  least  possible  water  used  the 
better. 

In  order  to  determine  roughly  the  relation 
between  the  tensile  strength  of  neat  cement, 
cement  mortar,  stone  and  cinder  concrete  and 
its  so-called  modulus  of  rupture  when  acting  as 
a  beam  under  a  concentrated  center  load,  bri- 
quettes and  beams  were  made,  the  latter  with 
rectangular  cross  section,  using  the  same  cement 
and  aggregate  for  like  sets  and  subjecting  them 
to  exactly  the  same  treatment.  After  breaking 
the  briquettes  by  direct  tension,  and  the  beams 
by  cross-bending,  it  was  found  that  the  sub- 
stances mentioned  showed,  on  a  fair  average, 
that  the  modulus  of  rupture  of  cross-breaking 
was  about  one  and  one-half  times  greater  than 
the  strength  in  direct  tension. 

The  fracture  in  the  beams  often  showed  the 
place    of   rupture   passed    directly    through    the 


Heating  in  the  Washington  Heights  Free  Library, 
New  York. 


The  building  now  occupied  by  the  Washing- 
ton Heights  Free  Library  is  on  the  east  side 
of  St.  Nicholas  Avenue,  near  156th  Street,  New 
York  City.  It  is  not  a  very  large  building  and 
consequently  it  was  decided  to  warm  and  ven- 
tilate it  without  mechanical  means  for  pro- 
ducing the  flow  of  air.  The  heating  is  done 
for  the  most  part  by  Indirect  radiation,  which, 
by  taking  its  air  supply  from  outdoors,  pro- 
vides the  desired  fresh  air  for  the  ventilating. 
A  downward  system  of  circulation  is  employed, 
the  supply  registers  being  located  in  the  walls 
and  the  exhaust  registers  in  the  floor.  A  cur- 
rent of  air  is  maintained  through  the  exhausts 
by  furnishing  heat  to  the  interior  of  the  riser 
shafts  to  the  roof,  so  that  a  natural  chimney 
action  is  thereby  ensured. 

The   library    was   incorporated    in    1868    and 
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stones  of  the  aggregate,  so  the  strength  of  the 
stone  was  largely  a  factor  of  the  strength  of 
the  beam. 

Referring  to  the  Waste  of  Water  in  New  York 
City,  Mr.  Thomas  A.  Pulton,  in  an  address  to 
the  commission  of  engineers  appointed  by 
Mayor  Low  to  investigate  the  supply,  humor- 
ously summed  up  the  position  of  the  City  Club 
as  follows:  "Opposed  as  we  are  to  the  acquisi- 
tion of  new  watersheds  by  and  for  this  city 
until  the  present  supply  is  fully  exploited,  we 
would  yet  urge  one  exception.  There  is  one 
watershed  which  is  very  accessible,  will  cost 
very  little  to  acquire  and  will  yield  four  or  five 
times  as  much  water  as  any  other  area  of  like 
dimensions.  It  is  only  21  square  miles  in  ex- 
tent,— Manhattan  Island." 


existed  mainly  by  private  subscription  until 
October,  1901,  at  which  time  it  was  conveyed 
over  to  the  greater  library,  officially  known 
as  "The  New  York  Public  Library,  Astor,  Lenox 
and  Tilden  Foundations,"  with  the  condition 
that  under  the  new  control  a  library  must  be 
perpetually  maintained  in  the  section  which 
it  now  supplies.  In  May  of  1901  the  library  was 
moved  into  its  new  quarters  on  St.  Nicholas 
Avenue.  The  accompanying  reproduction  from  a 
photograph  of  the  front  shows  its  street  facade. 
The  building  has  a  frontage  of  41  feet  and  a 
depth,  its  longer  dimension,  of  89%  feet,  the 
ground  area  occupied  being  about  3,740  square 
feet.  It  was  erected  at  a  cost  of  $30,000,  and 
the  site  cost  another  $30,000.  Its  expenses  are 
$6,000  a  year,  and  it  supplies  a  population  of 
about  75,000.    The  total  number  of  volumes  In 
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<he  library  at  the  time  of  the  last  report  was 
18,664,  and  it  is  calculated  that  its  circulation 
for  the  current  year  will  be  more  than  100,000 
volumes. 

The  basement,  a  plan  of  which  is  included  in 
the  illustrations,  is  given  up  to  the  heating 
plant  in  one-half  and  a  children's  reading  room 
and  a  store  room  in  the  other.  The  main  floor, 
shown  in  another  plan,  consists  of  one  large 
r«*diii£  room  with  a  mean  height  of  29  feet, 
and  a  rear  extension  of  less  height  containing  a 
reference  room  and  a  room  for  the  librarian. 
An  idea  of  the  form  of  the  interior  may  be  ob- 
tained from  the  sectional  elevation  from  front 
to  rear.  The  book  stacks  are  ranged  along 
the  walls  of  the  reading  and  reference  rooms. 
They  are  of  steel,  manufactured  by  the  Art 
Metal  Company,  and  have  adjustable  shelves. 
The  steel  construction,  besides  being  fire-proof, 
has,  of  course,  the  advantages  of  compactness 
and  llKhtness.  The  main  reading  room  is 
lighted  from  the  ends  by  large  windows  and 
also  has  a  skylight  in  the  center  of  the  ceil- 
ing. The  latter  has  been  stained  because  it 
was  found  to  give  a  light  that  was  too  glaring: 
the  elevated  position  of  the  building,  with  noth- 
ing to  rut  off  the  light  at  either  end.  making 
the  windows  amply  suiflcient. 

The  indirect  and  direct  radiation  for  the  beat- 
ing are  supplied  with  steam  by  a  No.  IIC 
Tliatcher  sectional  boiler,  consisting  of  ten  see- 


the pipes  and  fittings  are  covered   with   mag- 
nesia lagging. 

The  fresh  air  Inlet  to  the  Indirect  system 
is  at  the  rear  of  the  building  near  the  south 
side.  It  is  24x48  inches  in  area  and  protected 
by  a  galvanized  iron  hood  with  heavy  wire  net- 
ting directly  over  the  intake.  From  its  inlet 
the  air  passes  through  an  air  duct  or  tunnel 
below  the  basement  floor,  containing  a  damper, 
and  is  taken  through  branches  from  this  to 
four  flues  along  the  south  wall  with  indirect 
stacks  in  their  bases.  A  galvanized-iron  cross- 
duct  on  the  basement  ceiling  near  the  front  of 


galvanized  iron.  The  connections  from  the  cas- 
ings to  the  main  duet  and  to  the  registers  above 
are  made  of  the  same  material  and  the  flues 
on  the  main  floor  are  surrounded  with  metal 
lath. 

The  heating  of  the  main  floor  is  assisted  by 
a  few  direct  radiators.  Two  with  100  square 
feet  of  surface  each  are  on  either  side  of  the 
entrance.  There  is  also  one  in  the  reference 
room  having  70  square  feet  of  surface,  one  in 
the  toilet  having  14  square  feet,  and  one  in 
the  librarian's  room  having  35  square  feet.  Un- 
der  the   skylight   in    the    ceiling   of   the   large 
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room  is  hung  a  pipe  coil  having  60  square  feet 
of  radiating  surface.  The  basement  is  well 
heated  by  the  proximity  of  the  boiler  room  and 
the  baseg  of  indirect  flues.  The  most  exposed 
corner  has  a  ceiling  coil  of  li/j-inch  pipe  con- 
taining 100  square  feet  of  surface.  All  radia- 
tors, stacks  and  coils  are  equipped  with  auto- 
matic air  valves  and  ordinary  valves  on  the 
supply  and   return  ends. 

In  the  proportioning  of  pipes,  radiators,  etc.. 
it  was  designed  to  provide  a  free  circulation  of 
steam  throughout  the  apparatus  with  a  pres- 
sure as  low  as  one  pound.  The  designing  and 
disposing  of  parts  was  also  calculated  to  main- 
tain the  building  at  70  degrees  in  zero  weather 
with  a  pressure  of  steam  not  to  exceed  5  poiin:ls. 


lions.  It  has  a  grate  surface  of  13%  square 
feet  and  a  rated  capacity  of  supplying  3,200 
square  feet  of  radiating  surface,  it  is  covered 
with  a  jacket  of  asbestos  cement  and  has  the 
usual  fixtures  and  fittings,  including  an  auto- 
matic damper  regulator.  The  boiler  is  fed 
through  a  feed  and  a  check  valve  by  water 
taken  directly  from  the  city  service,  and  may 
be  drained  through  a  valve  to  a  blow-off  tank. 
The  complete  piping  system  is  dripped  through 
a  trapped  discharge  pipe  to  the  blow-off  tank 
or  may  be  emptied  entirely  into  it.  The  waste 
gases  are  taken  through  a  horizontal  cylindri- 
cal smoke  connection  20  inches  in  diameter,  of 
No.  12  gauge  black  iron,  and  lagged  with  2 
inches  of  air-cell  magnesia  covering.  This 
smoke  duct  connects  to  the  base  of  an  18-inr;h 
flue  of  the  same  material,  extending  to  the 
roof  through  an  exhaust  air-shaft.  This  por- 
tion is  untagged  so  that  its  heat  may  render 
positive  the  upward  draft  of  impure  air  withih 
the  shaft.  The  stack  is  supported  at  the  base 
4  feet  above  the  boiler  room  floor  on  an  angle- 
iron  frame  and  contains  a  16x22-inch  cast-iron 
clean-out  door. 

From  the  steam  outlet  in  the  boiler  a  single 
main  is  taken,  from  which  are  run  the  branches 
to  all  radiators,  indirect  stacks  and  coils.  In 
general  the  supply  pipes  are  2  inches  in  diam- 
eter, decreasing  where  allowable,  and  the  re- 
turns are  one  size  smaller  than  the  supplies; 
the  smallest  l)€lng  1  Inch  in  diameter.  Except 
in  locations  where  their  radiation  is  desirable, 
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the  building  carries  fresh  air  to  two  more  flues 
containing  indirects  along  the  north  wall  near 
the  front.  The  Indirect  heaters  are  hung  from 
the  ceiling  of  the  basement  and  each  has  a 
total  surface  of  250  square  feet. 

A  vertical  riser  from  each  indirect  stack 
leads  to  a  single  register  in  the  main  story. 
The  registers  are  located  714  feet  from  the 
floor  and  have  12x30-lnch  openings,  which  are 
controlled  by  ordinary  slat  dampers.  The  stack 
casings  are  provided  with  l)ottom  doors  to  give 
access  to  the  stacks  and  are  made  of  No.  22 


The  exhaust  registers  for  the  removal  of 
vitiated  air  are  located  in  the  floor  of  the  read- 
ing room  and  have  no  dampers  so  that  they 
cannot  be  closed.  There  are  four  of  them,  two 
on  each  side  of  the  room,  20x28  inches  in  size. 
On  the  ceiling  of  the  basement  these  are  con- 
nected into  two  duct  systems;  the  north  side 
venting  into  the  shaft  containing  the  smoke 
stack  and  the  other  to  one  in  which  the  un- 
covered steam  supply  pipe  to  the  skylight  coil 
is  carried. 

The  architects  for  the  building  were  Messrs. 
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Benson  &  Brockway,  of  New  York,  and  the 
heating  was  laid  out  on  the  general  lines  pro- 
posed by  them.  All  of  the  contract  work  was 
under  the  charge  of  Messrs.  Isaac  A.  Hopper 
&  Sons,  the  heating  contract  having  been  sub- 
let to  Messrs.  Baker,  Smith  &  Company,  of 
New  York. 


Recent  Municipal  Works  at  Aldershot,  England. 

Abstract  of  a  paper  by  Mr.  Nelson  F.  Dennis,  Assoc. 

M.   Inst.  C.   E.,    before   the   Association  of   Municipal 

and  County  Engineers. 


The  government  camp  at  Aldershot,  estab- 
lished, in  1853-4,  and  originally  a  collection  of 
wooden  huts,  now  consists  of  blocks  of  brick 
and  stone  buildings  and  well-made  roads  and 
paths.  Thought  and  attention  has  been  given, 
in, the  laying  out  of  the  camp,  to  the  provision 
of  the  many  things  calculated  to  make  the  life 
of  the  soldier  cheerful,  as  well  as  useful.  There 
are  provided  for  him  reading-rooms,  libraries, 
recreation-rooms,  gymnasiums,  swimming  bath, 
recreation  grounds,  and  various  institutions 
where  he  can  improve  his  general  knowledge. 

The  area  of  the  Aldershot  urban  district  is 
4,177  acres,  and  the  taxable  value  of  the  prop- 
erty is  about  1630,000.  The  water  supply  is 
under  the  control  of  the  Aldershot  Gas  and 
Water  Company.  The  supply  is  derived  from 
wells  sunk  into  the  chalk,  and  is  ample  in 
quantity  and  good  in  quality,  although  some- 
what hard.  The  water  charges  are  based  upon 
the  rental,  being  6  per  cent,  for  houses  renting 
for  less  than  $250,  5%  per  cent,  for  places  rent- 
ing at  $250  to  $500,  and  5  per  cent,  for  those 
commanding  higher  rents.  The  gas  costs  about 
65  cents  per  1,000  cubic  feet.  The  town  has  an 
official  testing  station  for  the  gas,  and  the 
candle-power  must  not  be  below  15,  as  deter- 
mined here. 

Sewage  Works. — The  "contour  sewer,"  so 
called,  was  constructed  in  1901,  and  provides 
for  an  area  of  430  acres.  Commencing  at  the 
sewage  works,  18-inch  pipes  were  laid  for  5,320 
feet  at  a  gradient  of  1  in  410,  2,000  feet  of  that 
length  being  laid  in  tunnel,  at  a  depth  of  from 
25  to  43  feet.  Shafts  were  sunk  every  150  feet, 
which  were  afterwards  bricked  up,  circular  in 
plan,  for  man-holes.  The  progress  of  the  work 
through  the  tunnel  was  slow,  owing  to  the 
loose,  watery  nature  of  the  soil  in  a  portion 
of  the  work;  foul  air  had  also  to  be  contended 
with.  Where  the  sewer  was  laid  at  depths 
from  9  to  15  feet  the  pipes  were  embedded  in 
concrete  to  the  half-diameter,  and  at  depths 
above  15  feet  the  pipes  were  encased  in  con- 
crete. From  the  tunnel  the  size  of  the  sewer 
is  diminished  to  15  inches,  with  a  fall  of  1  in 
330,  for  a  length  of  2,640  feet.  The  remaining 
3,470  feet  is  of  12-inch  pipes,  and  the  gradient 
1  in  73. 

The  rain  water  from  yards  and  the  back  por- 
tions of  the  roofs  of  houses  flows  into  the  sew- 
ers, but  the  front  roof  water  and  street  water 
is  collected  on  the  separate  system,  which  has 
been  laid  down  in  nearly  every  road  in  the  dis- 
trict. The  main  surface  drainage  is  discharged 
at  two  outfalls.  Since  1899  there  have  been 
erected  47  steel  columns  at  the  curb  line  for 
sewer  ventilation.  They  are  8  inches  In  diam- 
eter for  the  lower  half,  6  inches  for  the  up- 
per half,  and  30  feet  high.  They  have  been 
found  to  be  satisfactory. 

Since  the  introduction  of  the  bacteria  system 
and  the  abandonment  of  chemicals  the  effluent 
from  the  disposal  works  has  given  no  cause  for 
anxiety.  The  experimental  period,  usual  when 
the  bacteria  system  is  under  consideration, 
was  terminated  about  four  years  ago,  and  it 
was  determined  to  adopt  the  contact  beds  for 
the  treatment  of  the  Aldershot  sewage.  Since 
then  sufficient  primary  beds,  and  half  the  area 
of  the  secondary  beds,  have  been  constructed 


for  the  treatment  of  the  whole  of  the  ordinary 
flow  of  sewage.  It  has  been  found  that  the 
quality  of  the  effluent  is  Impaired  by  the  com- 
pliance with  the  Local  Government  Board's 
requirement  to  pass  it  over  land  before  dis- 
charging into  the  Blackwater.  The  land  at 
the  town  disposal  works  is  not  good,  being  flat, 
with  its  surface  very  little  above  that  of  the 
river.  The  subsoil  water  at  times  is  within 
2  feet  of  the  surface  for  a  considerable  area. 
Rye  grass,  for  which  there  is  little  demand, 
is  the  only  crop  grown. 

The  sewage  (the  dry  weather  flow  being 
about  600,000  imperial  gallons  per  day)  is 
raised  from  the  pump  well  a  height  of  18  feet, 
by  means  of  centrifugal  pumps,  to  a  detritus 
chamber  24  feet  long  by  10  feet  wide;  and, 
without  further  treatment  or  screening,  is  con- 
veyed along  a  carrier  of  brickwork,  lined  with 
vitrified  bricks  and  supported  on  arches,  to 
the  series  of  primary  beds,  from  which  it  is 
passed  after  contact,  varying  from  2  to  3  hours 
according  to  the  strength  of  the  sewage,  on 
to  and  through  the  secondary  beds  with  con- 
tinuous flow.  The  effluent  then  enters  a  car- 
rier dug  in  the  earth,  6  feet  wide,  along  which 
it  travels  for  a  distance  of  600  yards  to  the 
outfall.  The  average  rate  of  charging  the 
primary  beds  with  sewage  is  2%  times  per  day. 

There  are  13  primary  beds,  three  of  which 
are  each  138  feet  long,  24  feet  6  inches  wide, 
and  5  feet  3  inches  deep,  and  ten,  each  of  the 
average  dimensions  of  57  by  35  feet  by  4  feet 
6  inches  deep — a  total  area  of  3,344  square 
yards.  The  beds  are  enclosed  with  brick  walls, 
14  inches  thick,  with  buttresses.  The  bottoms 
are  of  Portland  cement  concrete.  The  sewage 
is  admitted  to  each  of  these  beds  by  gates  fit- 
ted in  the  middle  of  the  long  side,  and  falls 
over  some  large  clinker  lumps  into  the  filter. 
Neither  distributors  nor  sprinklers  are  em- 
ployed. The  filter  medium  consists  of  furnace 
clinkers,  graded  from  large  lumps  at  the  bot- 
tom, affording  good  drainage,  to  fine  ashes  at 
the  top,  and  is  1  foot  3  inches  thick.  The  out- 
let valves,  at  the  opposite  side  to  the  inlets, 
upon  being  opened  permit  the  primary  effluent 
to  flow  into  the  low-level  secondary  bed  car- 
rier. The  primary  effluent  can  be  controlled 
in  this  carrier  by  gates  so  as  to  flow  into  any 
of  the  secondary  beds,  of  which  there  are  four 
at  present— two,  each  100  by  57  feet  by  2  feet 
deep  (four  more  of  this  size  are  to  be  con- 
structed) ;  and  two,  105  by  85  feet  by  1  foot  9 
inches  deep.  The  filling  of  the  secondary  beds 
consists  of  a  layer  of  coarse  clinker  at  the 
bottom  and  the  top  1  foot  2  Inches  of  fine 
ashes. 

Mr.  Dennis,  who  Is  the  engineer  for  the  town, 
has  come  to  the  conclusion  that  the  disposal 
of  a  town's  sewage  on.  the  contact  method  can- 
not be  left  to  an  automatic  machine,  neither 
can  it  be  entrusted  to  the  inexperienced  laborer. 
Elaborate  arrangements  of  valves,  feeding 
troughs,  etc.,  he  .does  not  consider  essential. 

The  surface  of  the  primary  beds  for  about 
10  inches  is  delved  over  once  a  fortnight,  and 
the  deposit  on  the  top  near  the  inlet  is  raked 
off  and  burnt  in  the  destructor.  The  total  ac- 
cumulation thus  removed  amounts  to  an  aver- 
age of  5  barrows  per  day  for  the  whole  of  the 
primary  beds.  The  secondary  beds  are  har- 
rowed once  a  week.  Two  men  are  constantly 
employed  on  this  work.  The  effluent  from  the 
beds  has  been  good  at  all  times.  The  cost  of 
the  primary  beds,  including  carriers,  has  aver- 
aged $730  each,  complete,  and  the  secondary 
beds,  $1,070  each. 

During  wet  weather,  owing  to  the  diluted 
state  of  the  sewage,  the  period  of  retention  in 
the  primary  beds  is  reduced  to  about  V/, 
hours,  and  the  excess  flow  is  passed  into  the 
storm-water  tank,  the  overflow  being  treated 


on  a  storm-water  filter.  The  latter  has  only 
just  been  completed,  and  it  is  therefore  im- 
possible to  say  anything  as  to  its  efficiency. 

Refuse  Destructor. — Until  October,  1900,  the 
collection  and  disposal  of  house  refuse  was 
done  under  contract.  Since  that  date  the  work 
has  been  performed  by  the  direct  employment 
of  labor,  and  the  refuse  disposed  of  in  a  Mel- 
drum's  destructor  erected  at  the  sewage  works. 
There  are  two  cells,  each  connected  with  the 
old  Cornish  boilers  (which  had  previously  been 
stoked  with  coal),  worked  in  duplicate.  The 
average  quantity  of  domestic  refuse  collected 
per  week  is  about  68^  tons,  but  in  addition 
to  this  the  destructor  deals  with  about  7  tons 
per  week  of  trade  refuse,  which  the  tradesmen 
have  to  cart  themselves.  One  cell  only  is 
worked  at  a  time.  This  quantity  of  refuse  is 
more  than  sufficient  for  raising  steam  to  work 
the  sewage  pumping  plant,  and  the  council  are 
therefore  considering  the  advisability  of  build- 
ing an  electric  light  plant.  The  average  quan- 
tity of  sewage  pumped  per  day  is  about  800,000 
imperial  gallons.  The  grate  area  of  each  cell 
is  33  square  feet.  The  old  chimney  stack,  which 
is  70  feet  high  and  2  feet  6  inches  in  diameter, 
is  ample  for  the  work  it  is  called  upon  to  per- 
form, and  no  complaints  have  been  received 
from  residents  in  the  neighborhood  of  the  de- 
structor. The  cost  of  the  works,  including  the 
inclined  roadway  and  the  slight  alterations 
necessary  to  the  old  boiler-house,  was  $5,850. 
The  cost  of  working  of  the  destructor  is  about 
2T  cents  per  ton.  The  additional  cost  of  stok- 
ing with  refuse  over  the  cost  incurred  when 
the  boilers  were  stoked  with  coal  is  7  cents 
per  ton  of  refuse;  but  it  must  be  noted  that 
the  destructor  has  done  away  with  the  previous 
consumption  of  coal,  costing  $1,700  per  an- 
num. The  clinker  produced,  amounting  to 
about  30  per  cent,  of  weight  of  refuse  de- 
stroyed, is  at  present  being  used  in  the  forma- 
tion of  bacteria  beds,  and  can  therefore  be  reck- 
oned as  a  valuable  asset. 

The  work  of  collection  is  so  arranged  that 
the  refuse  is  removed  thrice  weekly  from  every 
house,  and  so  that  this  work  will  be  finished 
before  noon  each  day.  The  desirability  of  pro- 
viding each  house  with  a  properly  covered 
portable  sanitary  ash-bin,  and  thereby  doing 
away  with  the  varied  assortment  of  receptacles 
now  employed  by  the  householder,  is  occupy- 
ing the  attention  of  the  Sanitation  Committee. 
The  cost  of  house  refuse  collection  is  61  cents 
per  ton. 

Municipal  Depot. — A  depot  for  the  storage 
of  materials,  housing  of  horses  and  carts,  etc., 
is  being  constructed  at  an  estimated  cost  of 
$15,000.  The  new  stables  and  depot  are  de- 
signed to  accommodate  seventeen  horses.  The 
width  of  the  stables  is  30  feet  and  the  height 
13  feet.  The  stalls  are  7  feet  in  width,  and 
will  be  paved  with  concrete.  The  cart  sheds, 
of  which  there  will  be  two,  each  50  by  30  feet, 
will  be  covered  with  slate.  The  paving  of  the 
cart  sheds  will  be  of  bricks  on  concrete.  That 
portion  of  the  depot  through  which  the  heavy 
traffic  will  pass  will  be  paved  with  granite  and 
the  remaining  area  with  tarred  macadam. 

Provision  will  be  made  for  two  steam  rollers, 
cement  store,  tool-house,  yard  office,  forge  and 
workmen's  mess-room,  harness-room,  general 
stores,  and  the  usual  conveniences.  The  care- 
taker's quarters  will  be  at  the  entrance  to  the 
depot. 

Electricity  Supply  Works. — The  electricity 
supply  works,  for  which  Mr.  Dennis  acted  as 
consulting  engineer,  were  inaugurated  in  May, 
1902;  and  so  well  has  the  public  supported  the 
undertaking,  that  there  are  eighty  consumers 
connected,  and  the  revenue  is  sufficient  to  cover 
all  working  expenses. 

The  engine  house  Is  50x30  feet  in  plan,  af- 
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fording  room  for  doubling  the  present  engine 
power.  The  boiler  house  is  41x45  feet.  The 
most  Interesting  feature  of  the  plant  is  the 
completeness  of  the  installation  considering  the 
comparatively  small  amount  of  power  gener- 
ated. The  engine  house  contains  three  Wlll- 
ans-Parker  sets,  each  of  90  kilowatts  capacity, 
which  deliver  current  at  420  to  460  volts.  The 
balancer  and  boosters  are  four  Parker  ma- 
chines all  coupled  to  the  same  shaft.  The  two 
boosters,  for  charging  the  two  halves  of  the 
battery,  are  driven  by  either  or  both  of  the 
balancer  armatures,  the  output  of  each  being 
40  amperes  at  from  10  to  100  volts.  The  out- 
pat  of  each  balancer  armature  is  40  amperes 
at  210  volts,  capable  of  dealing  with  an  out-of- 
balance  current  of  75  amperes  on  either  side 
of  the  system.  A  storage  battery  of  244  cells, 
each  of  11  plates  and  300  ampere-hour  ca- 
pacity is  provided.  There  are  12  cells  of  the. 
same  size,  fitted  up  as  a  meter-testing  battery 
and  for  charging  small  accumulators  for 
motor-cars,  etc. 

The  boiler  house  contains  two  Babcock  & 
Wilcox  boilers,  each  with  a  heating  surface  of 
1.619  square  feet,  capable  of  evaporating  5,000 
pounds  of  water  per  hour  at  a  working  pressure 
of  160  pounds  per  square  inch.  One  puisometer 
surface  condenser,  having  850  square  feet  of 
brass  tube  surface,  is  provided.  There  are 
two  Worthington  feed  pumps,  each  capable  of 
feeding  two  boilers  when  working  at  full  ca- 
pacity. A  Baker's  oil-extractor  is  inserted  in 
the  main  exhaust  pipe  before  it  reaches  the 
condenser.  In  the  vertical  exhaust  pipe  in  the 
engine  room  is  a  Bailey's  atmospheric  bal- 
anced valve,  which  automatically  opens  the  ck- 
haust  to  atmosphere  in  case  of  the  condenser 
failing.  Outside  of  the  boiler  house  there  is 
a  cooling  pond,  40  by  80  feet  by  4  feet  6  inches 
deep,  for  the  condenser  circulating  water.  The 
pond  Is  connected  to  a  system  of  surface-water 
drainage,  which  receives  the  water  from  house 
roofs  and  roadways  of  a  residential  part  of 
the  district.  There  is  a  connection  from  the 
pond"  to  the  hot  well,  to  avoid  as  far  as  pos- 
sible the  use  of  town's  water,  which  is  very 
hard  for  boiler  purposes.  A  Green  economizer 
of  144  tubes  is  provided,  the  scrapers  of  which 
are  driven  by  a  Parker  enclosed  motor  of  2 
brake  horse-power.  The  economizer  was  de- 
signed to  deal  with  a  boiler  power  much  great- 
er than  that  at  present  installed. 

The  average  price  for  current  obtained  from 
private  consumers  has  been  practically  10 
cents  per  kllowatt-hour.  The  eight  arc  lamps 
nsed  for  public  lighting  are  charged  at  $77.90 
per  lamp  per  year,  lighted  till  one  A.  M.,  and 
incandescent  street  lamps  are  charged  at  $13.20 
per  annum,  lighted  till  2.30  A.  M.  The  total 
coat  of  the  installation  was  about  $97,500. 

The  current  for  electric  lighting  and  power 
for  the  military  camp  is  furnished  by  an  en~ 
tirely  separate  plant  consisting  of  three  sets 
of  250  kilowatts  and  one  of  100  kilowatts  ca- 
pacity. In  this  lighting  system  there  were 
about  14,000  points  to  be  wired  for,  several 
points  having  from  three  to  Ave  lights 
each. 


Concrete  Piles  of  the  Hennebique  System. 


Cold  Weather's  Effect  upon  water  consumption 
was  shown  in  a  marked  way  during  a  recent 
brief  period  of  low  temperature  In  the  Boston 
metropolitan  district.  The  total  consumption 
for  each  day  from  December  7  to  13  is  reported 
to  have  been  respectively  about  106,000,000, 
125,000,000,  151,000.000,  145,000,000,  134,000,000 
lui„000,000  and  138,000.000  gallons,  the  maxi- 
mum exceeding  li>0  gallons  per  capita.  During 
November  the  dally  consumption  was  about 
102.000.000  gallons,  equivalent  to  116  gallons  per 
capita. 


In  a  paper  describing  the  Hennebique  system 
of  armored  concrete  construction  presented  to 
the  Civil  Engineers  Club  ot  Cleveland  by  Mr. 
Leopold  Mensch,  C.  E.,  there  is  an  interesting 
description  of  solid  concrete-steel  piles.  They 
are  made  in  moulds,  and  each  contains  four 
vertical  rods  a  at  the  corners  of  the  cross-sec- 
tion as  shown  in  the  accompanying  drawings. 
The  rods  are  stayed  by  loops  or  hooks  b  of 
large  wire  sprung  into  place  across  the  sides 
of  the  pile  and  held  transversely  by  horizontal 
strips  of  thin  metal  with  their  ends  spilt  and 
curled  down  to  make  stiff  clamps. 

The  feet  ot  the  piles  are  either  wedge-shape 
or  pyramidal  and  are  protected  by  cast  iron 
points  with  side  plates  which  bend  In  at  c'  to 
lock  with  the  concrete.    The  upper  ends  of  the 
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piles  are  shouldered  In  to  give  clearance  between 
them  for  the  driving  cap  d.  This  is  a  cast  steel 
hood  which  fits  loosely  around  the  neck  of  the 
pile,  and  is  filled  with  a  cushion  of  dry  sand  d' 
retained  by  a  clay  ring  and  hemp  gasket  e  at  the 
bottom  of  the  cap.  The  sand  absorbs  the 
Impact  of  the  hammer  so  as  to  permit  the  piles 
to  be  driven  safely,  and  it  raises  the  hood  suf- 
ficiently above  the  top  of  the  pile  to  permit  the 
reenforcement  rods  to  extend  beyond  the  con- 
crete. If  desired,  for  connection  with  the  super- 
structure. 

The  sheet  piles  are  similar  in  side  elevation 
to  the  bearing  piles  except  for  the  flat  wedge- 
shaped  points  beveled  on  one  side  only  In  the 
usual  manner.  They  are  grooved  on  both  the 
narrow  faces  with  semi-circular  slots  o'  o'  ex- 
tending to  the  shoe.  On  the  long  face  there  is  a 
short  tongue  or  tennon  at  the  bottom  of  this  slot 


which  has  a  semi-circular  projection  beyond  the 
face  of  the  pile  to  engage  the  groove  in  the 
short  face  of  the  pile  previously  driven.  When 
two  piles  are  set  up  together,  the  adjacent 
grooves  afford  an  opening  to  receive  a  pipe 
through  which  an  hydraulic  jet  is  operated  to 
scour  the  earth  around  the  point  and  facilitate 
the  driving  of  the  pile.  The  grooves  on  the 
short  faces  of  the  piles  extend  to  the  points 
and  provide  orifices  for  the  discharge  of  the 
jet. 

The  jet  pipe  serves  as  a  guide  in  driving, 
and  after  it  Is  withdrawn  the  grooves  are  filled 
with  grout  which  locks  the  piles  together  and 
makes  water-tight  joints.  The  piles  are  said 
to  be  rather  more  expensive  than  wooden  ones; 
but  are  considered  very  satisfactory  because 
of  their  immunity  from  decay  and  attacks  of 
the  teredo. 

In  connection  with  this  European  system,  it 
is  interesting  to  note  that  the  Raymond  Com- 
pany have  recently  built  the  foundation  of  the 
new  Carnegie  library,  Aurora,  III.,  with  ver- 
tical concrete  foundation  columns  set  in  the 
earth  so  as  to  act  lilie  piles,  but  cast  in  place 
in  permanent  steel  moulds  previously  driven 
into  the  ground.  Conical  steel  shells  14  feet 
long,  13  Inches  In  diameter  at  the  bottom  and 
20  inches  in  diameter  at  the  top  were  fitted 
with  heavy  collapsible  steel  cores  and  driven 
through  a  gravel  and  cinder  fill  with  some- 
times as  many  as  200  blows  of  a  2,400  pound 
hammer.  The  cores  were  removed  and  the 
steel  shells  rammed  full  of  concrete.  Trenches 
were  dug  around  the  piles,  and  the  exposed 
upper  portions  of  the  shells  being  removed,  the 
concrete  wall  of  the  superstructure  was  built 
to  enclose,  and  be  supported  on,  the  tops  ot 
the  piles. 


Personal  and  Obituary  Notes. 


Mr.  William  J.  Wintyen  has  been  reappointed 
borough  engineer  of  Doylestown,  Pa. 

Mr.  A.  Lincoln  Walters  has  been  appointed 
superintendent  of  streets,  sewers  and  parks  of 
Seattle,  Wash. 

Mr.  A.  M.  Poynton  has  been  promoted  to 
principal  assistant  inspector  of  buildings  of  the 
District  of  Columbia. 

Messrs.  George  W.  Harrison,  Frank  P.  Rice. 
W.  S.  Duncan  and  Samuel  W.  Wilkes  have  been 
elected  water  commissioners  of  Atlanta,  Ga. 

Mr.  E.  von  der  Osten  has  resigned  as  chief 
of  the  Engineering  Department  of  the  United 
States  Garbage  Reduction  Co.,  of  Lynn,  Mass. 

Mr.  Dennison  Fairchild,  for  the  past  six  years 
division  engineer  at  Buffalo  of  the  Erie  Rail- 
road, has  resigned,  to  resume  private  practice 
in  that  city. 

Mr.  John  Flynn,  Jr.,  has  been  appointed  city 
engineer  of  Troy,  N.  Y.,  succeeding  Mr.  Edwin 
R.  Cary.  who  was  removed,  it  is  understood,  for 
political  reasons. 

Mr.  Bleecher  Ogden,  formerly  manager  of  the 
advertising  department  of  the  International 
Correspondence  Schools,  is  now  connected  with 
the  advertising  department  of  the  H.  W.  Johns- 
Manville  Co.,  of  New  York. 

Mr.  James  H.  Fuertes,  M.  Am.  Soc.  C.  E.,  con- 
sulting engineer  for  the  Public  Works  Commis- 
sion of  Harrisburg,  Pa.,  has  been  retained  by 
the  Steelton,  Pa.,  water  commissioners,  to  ana- 
lyze the  river  water  at  Steelton. 

Mr.  Marshall  N.  Shoemaker  has  resigned  his 
position  with  the  American  Bridge  Co..  in  order 
to  take  charge  of  the  Philadelphia  office,  in  the 
Commonwealth  Building,  of  the  American  Con- 
crete-Steel Co.,  of  Newark,  of  which  he  is  vice- 
president. 
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Mr.  E.  Lawrence  Corthell,  M.  Am.  Soc.  C.  E., 
who  recently  returned  from  the  Argentine  Re- 
public, where  he  was  consulting  engineer  for 
the  Ministry  of  Public  Works,  in  the  employ  of 
Hall,  Eddy  &  Cia.,  addressed  the  Boston  So- 
ciety of  Civil  Engineers  December  17  on  the 
prospects  in  that  country. 

Edward  Hughes,  a  member  of  the  contracting 
firm  of  Hughes  Brothers  &  Bangs,  of  Syracuse, 
died  suddenly  in  Buffalo,  December  19.  He 
was  45  years  of  age  and  succeeded  to  the  busi- 
ness on  the  death  of  his  father  30  years  ago. 
Among  the  important  contracts  which  have 
been  awarded  to  the  firm  were  the  locks  at 
Sault  Ste.  Marie,  Mich.;  the  Delaware  break- 
water at  Philadelphia,  a  breakwater  in  Narra- 
gansett  Bay  and  the  breakwater  at  Buffalo, 
which  had  called  him  to  that  city. 

Mr.  Frank  Hedley,  general  superintendent  of 
the  Lake  Street  and  Northwestern  elevated  rail- 
roads in  Chicago,  has  been  appointed  general 
superintendent  of  the  Interborough  Rapid  Tran- 
sit Co.,  of  New  York,  which  has  control  of  the 
surface,  elevated  and  subway  railways  of  that 
city.  Though  but  40  years  of  age,  he  has  held 
a  responsible  position  since  1894  in  Chicago  in 
elevated  railway  equipment  and  operation.  Mr. 
Elzer  C.  Noe  has  been  appointed  to  succeed 
him. 

The  following  changes  in  railroad  engineering 
positions  have  been  reported:  "On  the  Pennsyl- 
vania Railroad,  Mr.  E.  W.  Atterbury  has  been 
appointed  general  manager  and  he  is  succeeded 
as  general  superintendent  of  motive  power  by 
Mr.  A.  W.  Gibbs.  Mr.  G.  W.  Creighton  has 
been  appointed  general  superintendent  at  AI- 
toona,  and  Mr.  R.  L.  O'Donnell  succeeds  Mr. 
Creighton  as  general  superintendent  of  the  Buf- 
falo &  Allegheny  Valley  division.  Mr.  H-.  L. 
Byers,  engineer  of  maintenance  of  way  of  the 
Baltimore  &  Ohio  Railroad,  has  been  appointed 
assistant  to  the  general  manager.  Mr.  D.  D. 
Carothers  has  been  appointed  general  superin- 
tendent of  the  Baltimore  &  Ohio  Southwestern 
Railroad.  Mr.  A.  B.  Atwater,  for  the  last  three 
years  assistant  general  superintendent  of  the 
Michigan  Central  Railroad,  and  previous  to  that 
engineer,  has  been  appointed  assistant  to  the 
second  vice-president  and  general  manager  of 
the  Grand  Trunk  Railway,  of  the  lines  west  of 
the  St.  Clair  River,  with  headquarters  at 
Detroit. 


Concrete  Sidewalks  to  the  extent  of  27% 
miles  are  reported  have  been  laid  In  Toronto, 
Ont.,  during  the  year. 


Faulty  Ignition  in  Gas  Engines  is  not  always 
dile  to  the  ignition  gear  proper,  according  to  a 
paper  read  by  Mr.  H.  Mensforth  before  the 
Sheffield  Society  of  Engineers  and  Metallur- 
gists, April  28,  1902.  One  cause  of  late  ignition, 
he  claims,  is  the  presence  of  water  in  the  cyl- 
inder. He  has  found  that  oatmeal  thrown  in 
the  tank  supplying  the  jacket  will  cure  some 
cases  of  leaking  into  the  cylinder.  Pre-lgnition. 
he  says,  is  often  caused  by  some  deposit  in  the 
cylinder  becoming  heated  by  the  working  of  the 
cylinder.  This  is  usually  traceable  to  either 
tar  in  the  gas,  carbonization  of  the  lubricating 
oil,  or  foreign  matter  in  the  air  inlet  pipe,  and 
this,  getting  hot,  he  has  found,  will  cause  pre- 
ignition.  Blast-furnace  gas,  often  so  poor 
that  it  will  not  burn  under  steam  boilers,  he 
has  proved  satisfactorily  in  gas  engines  by  pro- 
viding special  ignition  arrangements.  The  re- 
quirements are  an  exceedingly  high  tempera- 
ture and  an  adequate  area  of  well  sustained 
igniting  incandescence.  Mixed  gas  and  air 
under  pressure  allow  any  desired  heat  on  the 
ignition  tube  to  be  obtained  for  the  ignition 
with  satisfactory  results. 


CONTRACTING  NEWS 
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For  Proposals  see  pages  21,  23,  24  and  36.  ' 

WATER. 

Providence,  B.  I. — The  Builders  Iron  Foundry,  of 
Providence,  have  secured  the  contract  for  furnishing 
speci«l  casttner,  iron  work  for  sewers,  etc..  bids  for 
which  were  opened  on  Dec.  18. 

Worcester,  Mass. — John  G.  Brady,  Water  Comr., 
In  his  annual  report  Is  stated  to  have  recommended 
a  more  complete  metering  of  water  used,  and  an  ex- 
tension of  the  low  service  system  to  relieve  the  high 
pressure  service. 

lAiny  Island  City,  N.  Y. — Bids  are  wanted  Jan.  2 
textenslon  of  date)  for  furnishing,  delivering  and 
laying  water  mains  in  several  streets  In  the  Boro. 
of  Queens.  Robt.  Orler  Monroe,  Water  Comr.,  N.  Y. 
City. 

yew  York,  N.  Y. — The  Bd.  of  Estimate  on  Dec.  19 
appropriated  $515,000  for  improving  the  water  sup- 
ply system,  of  which  $400,000  Is  for  Improvements 
In  reservoirs  and  lands  taken  for  the  Manhattan  and 
Bronx  supply,  $13,500  for  Improvements  to  pumping 
stations  In  Queens  and  $100,000  for  remodeling  and 
consolidating  the  present  Gravesend  and  New  Utrecht 
pumping  station  In  Brooklyn. 

Baltimore,  Mil. — The  Water  Bd.  on  Dec.  18  ap- 
proved the  specifications  for  meters.  It  also  decided 
to  Increase  the  number  of  disc  meters  to  be  purchased 
with   rotary  meters. 

Bids  will  be  received  Dec.  31  by  the  Bd.  of  Awards 
for  furnishing  and  delivering  to  the  Water  Bd.  such 
supplies  as  may  be  required  during  the  year  ending 
Dec.  31,  1903,  including  cement,  lead-lined  Iron  pipe, 
cast  iron  pipe  and  fittings,  valves,  etc.  Alfred  M. 
Quick,  Water  Engr. ;  Thos.  G.  Hayes,  Pres.  Bd.  of 
Awards. 

Paterson,  N.  J. — Bids  were  opened  as  follows,  Dec. 
22,  for  brick  lining  the  Hook  Met.  tunnel,  not  In- 
cluding cement:  .Tas.  B.  Hall,  Jersey  City — 8-In., 
$18.24  per  ft. ;  12-ln.,  $21.24  per  ft.  G.  H.  Bouton. 
Jersey  City — 8-In.,  $10.58;  12-ln.,  $13.52.  Abbot- 
Gamble  Constn.  Co.,  Times  BIdg.,  N.  Y.  City— 8-In., 
$62.37;    12-ln.,    $70. 

Washington.  D.  C. — The  r>lstrlct  Comrs.  are  stated 
to  have  authorized  the  laying  of  3,620  ft.  of  12-ln. 
water  main  from  28th  St.  and  Bladensburg  Road,  at  a 
cost  of  $5,750. 

Punxsutaicney,  Pa. — The  management  of  the  Buf- 
falo, Rochester  &  Pittsburg  R.  R.  Is  reported  to  be 
considering  the  advisability  of  establishing  water 
purifying  plants  at  Butler  Junction  and  Punxsutaw- 
ney.     J.  M.  Floesch,  Ch.  Engr.,  Rochester,  N.  Y. 

Middletown,  V.  Y. — The  Clerk  of  Bd.  of  Water 
Comrs.  writes  that  It  was  voted  Dec.  23  to  Issue  $27,- 
OOO  bonds  to  complete  the  .water  works. 

South  Brooklyn,  O. — Bids  will  be  received  Jan.  12 
by  the  Village  Bd.  of  Water  Wks.  Trus.  for  laying 
water  mains  on  several  streets.  Specifications  and 
blanks  can  be  had  at  the  office  of  the  Wm.  H.  Evers 
Engineering  Co.,  634-635  Williamson  Bldg.  W.  T. 
Ruplkofer,  Village  Clk. 

Lansing,  la. — N.  A.  Nelson,  City  Clk.,  writes  that 
plans  and  specifications  have  been  prepared  for  water 
works.  Electric  light  plant  will  not  be  constructed 
for  the  present.     . 

Lake  Wilson,  Minn. — It  Is  reported  that  at  a  mass 
meeting  here  It  was  voted  to  construct  water  works. 

Burlington,  la. — Local  press  reports  state  the  Citi- 
zens' Water  Co.  will  probably  make  extensive  Im- 
provements. 

Centralia,  III. — Bids  will  be  received  by  the  Water 
Com.  Jan.  6  for  furnishing  material  and  laying  61n. 
water  mains  on  E.  Bway.     Address  A.  J.  Sllger; 

Wausau,  Wis. — Prof.  E.  G.  Smith,  of  Belolt  Col- 
lege, employed  to  make  an  analysis  of  the  water  sup- 
ply. Is  reported  to  have  recommended  a  filtering  plant, 
and  estimates  the  cost  at  about  $20,000. 

Cuba,  Wis. — This  city  Is  reported  to  have  voted  to 
erect  a  2.000-bbl.  steel  tower  and  tank  for  the  water 
works,  at  a  cost  of  $4,100. 

Boone,  la. — City  Is  prospecting  for  water  In  shal- 
low  veins,  and  expects  to  put  In  an  auxiliary  plant  in 
the  near  future.     Chas.  E.  Russell,  City  Engr. 

Milwaukee,  Wis. — Bids  will  be  received  Jan.  3  for 
constructing  brick  conduits  on  2  avenues  under  the 
depressed  tracks  of  the  Chicago  &  North  Western  Ry. 
In  18th  Ward  for  the  reception  of  the  large  water 
mains  of  the  city.  Chas.  J.  Poetsch,  Chmn.  Comrs.  ot 
Pub.   Wks. 

Cincinnati,  0. — Bids  will  he  received  Jan.  23  by  the 
ltd.  of  Trus.,  "Comrs.  of  Water  Wks.,"  for  $1,000,000 
water  works  bonds.     August  Herman,  Pres. 

Ashland,  O. — An  ordinance  Is  reported  to  have  been 
passed  authorizing  the  Issue  ot  .fS.OOO  bonds  for  Im 
proving  the  water  system. 

Kansas  City,  Mo. — Local  press  reports  state  that 
the  Bd.  of  Pub.  Wks.  has  under  consideration  the 
proposition  of  building  a  new  water  plant  on  the  Clay 
County  side  of  Missouri  River.  It  contemplates  the 
abandonment  of  the  Quindaro  and  Turkey  Creek 
pumping  stations,  and  the  construction  of  a  high 
pressure  line  from  the  proposed  new  pumping  station 
through  a  tunnel  under  Missouri  River.  The  Supt. 
of  Water  Wks.  will  be  required  to  furnish  the  Bd. 
with  an  estimate  of  cost  of  proposed  Improvement. 

Liberty.  Mo. — The  Council  Is  reported  to  be  con- 
sidering the  Issue  of  bonds  for  the  construction  of 
water  works. 

Xew  Orleans.  La. — The  Council  hag  passed  an  or- 
dinance authorizing  the  New  Orleans  Water  Works 
Co.  to  extend  Its  water  mains  on  Magazine  St.  and 
to  erect   15   plugs  along  that   street. 


Obion,  Tenn. — There  la  taljt  of  constructing  water 
works  and  an  electric  light,  plant,  $8,200  having  al- 
ready been  suljscrlbed  for  this  work.  As  soon  as 
the  town  Is  permitted  to  do  so  by  the  Legislature, 
It  win  grant  a   luyear  franchise. 

Bpringfleld,  Tenn. — Robt.  L.  ■  Lund,  Engr.,  of  Nash- 
ville, writes  In  regard  to  bids  opened  on  Dec.  15  for 
constructing  water  works  and  an  electric  light  plant 
that  the  contract  (with  the  exception  of  the  cast  Iron 
pipe,  tower  and  tank)  was  awarded  to  the  Union  Ma- 
chine Co.,  of  Nashville,  for  $17,600.  The  Chicago 
Bridge  &  Iron  Co.  secured  the  contract  for  the  80,000 
cal.  tank  and  tower,  total  height  134  ft.  6  in.,  for 
$0,400.     Pipe  furnishing  and  laying  not  yet  awarded. 

Laredo,  Tex. — S.  F.  Wiles,  of  San  Antonio,  Is  re- 
ported Interested  In  the  construction  of  an  Irrigation 
plant  in  Laredo. 

San  Antonio,  Tea. — Tbe  Acme  Irrigation  Co.  has 
been  Incorporated,  with  a  capital  of  $50,000,  to  Ir- 
rigate a  tract  of  1,200  acres  of  land  s.  w.  of  San 
Antonio.  It  Is  also  proposed  to  erect  a  cannery.  J. 
B.  Fears,  of  San  Antonio,  is  Secy. 

Austin,  Tex. — A  press  report  states  that  the  Com- 
mittee appointed  by  Governor  Sayers  to  negotiate 
with  tbe  city  of  Austin  for  tbe  purchase  of  the  old 
plant  of  the  water  company,  has  reported  recom- 
mending that  the  State  construct  Its  own  plant  and 
not  buy  the  old  plant  from  the  city. 

Eagle  Lake,  Tex.— N.  S.  Hunsdon,  503  E.  8th  St., 
Austin,  Pres.  Colorado  Agricultural  Co.,  writes  In 
regard  to  the  construction  of  an  Irrigation  system 
that  It  Is  proposed  to  expend  about  $3,000  this  year. 
Machinery  wanted  now. 

Paris,  Ky. — N.  Mitchell,  Supt.  Paris  Water  Co., 
writes  that  it  Is  proposed  to  erect  a  filter  plant  In 
1903.     Wm.    Wheeler,    14  Beacon    St.,  Boston,  Mass., 

Is  the  ICngineer. 

Birmingham,  Ala. — A  resolution  has  been  presented 
in  Council  to  the  effect  that  the  .Mayor  appoint  a 
committee  to  consider  and  make  a  report  on  the  ques- 
tion as  to  the  best  way  and  means  of  securing  a  wa- 
ter system  for  the  city. 

South  Mcilester,  Ind.  Ter. — Contracts  will  be  lei 
about  Jan.  12  for  the  construction  of  water  works  anil 
a  sewerage  system,  estimated  to  cost  $160,000.  Engl 
neer,  Chester  B.  Davis,  10  Wall  St.,  New  York,  N.  Y.. 
and  San  Antonio.  Tex. 

Bisbee,  Aris. — It  Is  stated  that  the  BIshee  West 
Mining  Co.  will  probably  begin  .the  construction  of 
water  works  to  supply  this  city,'  early  In  the  coming 
year. 

Havre,  Mont. — The  Town  Clk.  writes  that  the  date 
of  receiving  bids  for  the  construction  of  water  works 
and  an  electric  light  plant  has  been  extended  to 
Jan.  30. 

Pueblo,  Colo. — The  Trus.  of  the  North  Side  Water 
Works  are  stated  to  have  decided  to  construct  a  new 
standpipe  north  of  Falrmount  Park. 

Oillette,  Colo. — Geo.  Atherton,  Chas.  Glllett,  and 
others  are  reported  to  have  located  the  waters  of 
north  Oil  Creek  at  Waters  Station.  They  Intend 
building  a  reservoir  and  using  the  Horse  Thief  Park 
as  a  storage  basin. 

Qreeley,  Colo. — The  City  Council  Is  stated  to  have 
voted  to  purchase  water  rights  on  the  Big  Thompson, 
the  water  to  be  brought  to  Greeley  for  domestic  pur- 
poses. 

Evans,  Colo. — Bids  are  wanted  Jan.  20  for  construct- 
ing the  outlet  ditch  of  the  Union  Reservoir  Co.,  In- 
cluding head  gates.     Jas.  L.  McCain,  Secy. 

Wcssington  Spj-ings,  8.  D. — Bids  will  l)e  received 
Jan.   5  by  Geo.   R.   Bateman,  Town  Clk.,  for  sinking 

an  artesian  well. 

Caldwell,  Idaho. — Farls  &  KesI,  of  Boise,  are  stat- 
ed to  have  secured  the  contract  for  work  on  the  Phyl- 
lis Canal  for  the  Pioneer  Irrigation  District  tor 
$65,000. 

Riverside,  Cal. — The  Jurupa  Heights  Water  Co.  has 
been  Incorporated,  with  a  capital  of  $500,000,  by  W. 
E.  Pedley,  P.  D.  Hudson,  and  others,  all  of  Riverside. 

Julesburg,  Colo. — Bids  will  be  received  Jan.  1  by  the 
South  Side  Irrigation  Co.  for  constructing  a  tunnel 
300  ft.  In  length  on  the  ditch  ot  the  company.  P.  D. 
(Joss,  Secy. 

Weiser,  Idaho. — The  Weiser  Irrigation  District  is 
stated  to  have  sold  bonds  to  the  amount  of  $60,000. 
It  Is  reported  that  contracts  will  shortly  be  let  for  the 
Milargement  of  the  ditch. 

Clarcmont,  Cal. — The  Citizens'  Light  &  Water  Co., 
of  Claremont,  has  been  Incorporated,  with  capital  of 
.$75,000.  Directors  :  L.  T.  Glllet.  G.  A.  Gates,  C.  C. 
Johnson,  and  others,  all  of  Claremont. 

Uawkcsbury,  Ont. — A  press  report  states  that  Thos. 
McLaughlin,  of  Ottawa,  has  secured  the  contract  for 
innslructlng  water  works  and  a  sewerage  system,  for 
about  $70,000. 

Woodstock,  Ont. — The  Town  Council  Is  reported  to 
be  considering  the  question  of  water  works. 

MaHeville,  Que. — V.  H.  Dupont,  35  James  St.,  Mon- 
treal, Engineer  tor  MarlevUle,  writes  that  John  K. 
Connolly,  Toronto,  will  receive  the  contract  for  con- 
structing water  works,  his  bid  (opened  Dec.  22)  being 
$32,900.  Other  bids  were  as  follows :  H.  Hubert. 
MarlevUle,  $40,769  ;  Henault  &  Hefferman,  Montreal. 
$38,077;  P.  Denis  &  S.  SInlcal,  St.  Cesalre,  Que.. 
$38,025. 

SEWERAGE    AND    SEWAGE    DISPOSAL. 

Fairhaven.  Vt. — It  is  proposed  to  construct  sewers 
for  the  village,  at  a  probable  cost  of  $30,000.  W.  H. 
Preston,  Town  Clk. 

Corinth,  N.  Y. — Surveyor  Mott  is  reported  to  have 
estimated  the  cost  of  a  sewerage  system  Iretween  $17.- 
000  and  $20,000.  A  vote  on  the  question  will  prob- 
ably he  taken  some  time  In  January.' 

FishkiU  Landing,  N.  Y. — The  citizens  are  stated  to 
have  voted  Dec.  18  to  appropriate  $30,000  additional 
for  the  completion  of  the  sewerage  system. 

Bradley  Beach,  X.  ./. — The  W.  J.  McCloud  Construc- 
tion Co..  of  Elizabeth.  Is  stated  to  have  secured  the 
contract  for  constructing  the  sewerage  system,  for 
$20,803. 
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Pm. — It  Is  stated  that  Major  Yeager  will 
prolMLblr  'aiMn  aicn  tbe  onUnaDce  to  set  aside  $30,000 
oat  ot  n«tt  years  r«Tenue  to  extend  tbe  Interesting 
atom  water  aewer  to  its  planned  completion. 

AUugte»,  Pa. — Cheltenham  Township  Comra.  are 
nparted  to  be  coosldering  an  ordinance  tor  a  general 
acwcr  sjatem  to  extend  over  Into  Ablngton. 

Pmm  Yam,  A'.  Y. — The  eitUens  are  stated  to  have 
voted  to  expend  $500  to  secure  the  services  of  an  engi- 
neer to  draw  plans  for  a  gjrscem  of  sewers  and  the 
1  of  sewage. 


Jlf«ir  Tor*.  K.  T. — The  following  bids  were  opened 
Dee:  28  by  Boro.  Pres.  J.  A.  Cantor  for  extension  of 
outlet  sewer  at  the  fL  of  W.  72d  St. : 


Main  Items. 


*-tt.  wooden  barrel  sewer,  371  ft. 
4-rt.  brick  sewer,  79  ft 


*  O  u 

■^i  it  ■  |g 

**      z"      b^ 

MO       $29       $41 
25  35  51 

Phtladrlphia,  Pa. — The  Fin.  Com.  of  Council  Is 
stated  to  have  made  the  following  recommendations  : 
Jloo.oiiO  for  the  Market  St.  sewer,  $200,000  to  com- 
plete the  •Aramlngo  aewer  system,  to  the  Bureau  of 
Highwaya  $1(h.>.(MK)  for  repairing,  altering  and  ex- 
texltaig  sewers  and  Inlets,  and  to  tbe  liureau  of  Sur- 
TejrsfaO.OUO  for  branch  sewers  and  Inlets;  $100,000 
for  main  sewers,  $100,000  for  the  McK«an  St.  relief 
aewer  and  $100,000  for  tbe  Cohocksink  relief  sewer. 

Bckeitecladv.  X.  Y. — The  City  Council  Is  stated  to 
hara  paased  a  resolution  providing  for  an  increased 
expenditure  of  $125,000  for  sewers. 

ffofrlfoM.  Pa. — City  Rngr.  Cellax  estimates  tbe  cost 
to  arch  Mill  Creek  at  $8,574.  He  also  estimates  the 
c«at  of  pavlne  Wyoming  St.,  5,S85  sq.  yds.,  as  fol- 
lows: Brick.  $12.:to9:  Bituminous  macadam,  $13,241, 
and  sheet  asphalt,  $14,124. 

Bntoklw*.  -V.  1'. — The  Bd.  of  Estimate  Is  reported 
to  have  granted  $749,000  for  tbe  completion  of  the 
Foster  .\ve.  sewer. 

BelleviUe,  III. — G.  W.  Beineke,  City  Clk.,  writes 
that  It  Is  proposed  to  construct  a  sewer  In  W.  Main 
8t,  at  a  coat  of  $14,000.  Louis  Oraner,  Bngr.  In 
Charge. 

St.  Paul.  Jfiaa A  press  report  states  that  $250,- 

000   will    be    expended    next    year    for    sewers,     and 
$300,000  for  paving. 

Cedar  Foils,  la. — The  City  Council  is  reported  to 
have  divided  tbe  city  Into  sewer  districts,  which  is 
the  beginning  of  a  very  extensive  system,  which  will 
be  established   and  added  to  as   tbe  city  grows.     At 

fireaent  there  Is  no  ^ewer  system.  Several  sewers  are 
n  existence,  but  each  Is  perfect  in  Itself  and  are  not 
all  connected.  Tbe  plan  now  outlined  provides  for 
a  sewer  system  costing  between  $100,000  and  $200,- 
000. 

Grand  Rapid*,  Hich. — A  press  report  states  that 
Alderman  Hilton  has  a  plan  for  a  system  of  sewers 
St  the  base  of  the  hill  bluffs  running  from  East 
Bridge  St.  to  Coldbrook  St.  They  are  to  be  storm 
water  overflow  sewers,  7  of  them,  and  not  connected 
in  any   way. 

Kockford,  III. — ^The  Com.  of  Sewers  Is  stated  to 
have  decided  to  ask  for  an  appropriation  of  $14,000 
for  sewer  building.  One-half  of  this  Is  to  be  ex- 
pended on  tbe  east  side  and  an  equal  amount  on  tbe 
west  side  of  the  river. 

Pt.  Scott,  Kan. — Contracts  will  soon  be  let  for  a 
sewer,  and  22  blocks  of  brick  paving.  U.  S.  Stoner. 
<"lty  Engr. 

South  McAletler,  Ind.  Tcr. — See  "Water." 

Braumont,  Tex. — Bids  will  be  received  Jan,  6  by 
Thos.  H.  i.angham.  Mayor,  for  the  following  bonds, 
$7.'>.0<¥>  for  sewerage.  $(5,000  school.  $95,000  paving 
and  $40,000  for  city  hall. 

Jfoacoic,  Idaho. — The  City  Council  Is  reported  to  be 
considering  the  construction  of  a  sewerage  system, 
and  have  asked  utto  Welle,  of  Spokane,  Wash.,  to 
visit  tbe  dty  and  prepare  estimates,  etc. 

Portland.  Ore. — I^cal  press  reports  state  that  the 
following  bids  were  opened  Dec.  16  by  the  Bd.  of  Pub, 
Wks.  for  the  Cook  Ave.  sewer :  John  Kiernan.  $82.- 
:<o:t:  Jaeobaeo-Bade  Co.,  $81,100;  Frainey.  Sweeney  & 
Keating.  $77,960,  and  J.  B.  Slemmons,  348  Yamhill 
St.,  $ro,838. 

Haieketbary,  Ont. — Bee  "Water." 
BRIDGES. 

Providence,  R.  I. — A  resolution  has  been  passed  by 
the  City  Council  authorizing  tbe  issue  of  $120,000 
for  building  tbe  bridge  and  retaining  walls  in  tbe 
rear  of  the  site  tor  a  Post  Office  on  Exchange  Place. 

Pall  River.  JTcu*. — The  building  of  a  bridge  be- 
tween Fall  River  and  Somerset  Is  again  reported  to 
be  under  consideration. 

Botton,  Matt.— The  Cambridge  Bridge  Comn.  is  re- 
ported to  have  voted  to  annul  the  contract  made  last 
April  with  the  Cape  Ann  Granite  Co.  for  fuinlsblng 
cot  atone  tor  the  2  central  piers  of  tbe  new  bridge. 
and  hare  also  voted,  according  to  reports,  to  award 
aald  contract  to  tbe  Kockport   Granite  Co. 

Oreenlleld,  Mat: — An  agreement  is  reported  to  have 
been  readied  between  the  Grade  Crossing  Comrs.  and 
tbe  offldals  of  tbe  Boston  &  Maine  K.  R.  to  do  away 
with  tbe  grade  crossing  at  .Sprout's  Crossing,  in 
South  Deerfield,  by  building  a  bridge,  estimated  to 
coat    $25,000. 

Ettex,  Matt. — It  la  stated  that  a  steel  bridge  Is  to 
replace  wooden  structure  at  Main  St. 

Jfeie  rorJr,  V.  y. — Comr.  LIndentbal  is  reported  to 
have  Instructed  the  engineers  to  prepare  plans  for  tbe 
BUtekwell's  Island  Bridge  according  to  the  sugges- 
tlooa  made  by  the  Mayor's  Special  Comn.  Tbe  plan 
Is  to  have  a  bridge  01  ft.  wide. 

Xetetoicn,  Pa. — The  Co.  Comrs.  haw  awarded,  ac 
rordlng  to  press  reports,  the  contract  for  building  a 
bridge  at  Jefferaon  Ave.,  Newtown,  to  the  Wynkoop. 
Kreley  Co..  for  $6,500 


Baltimore,  Ud. — Local  press  reports  state  that  a 
bridge  Is  to  he  built  across  tbe  middle  branch  of  the 
I'atapsco  Kiver  at  Spring  Garden  by  the  Wabash  K.  it. 
Co. 

Philadelphia,  Pa. — Tbe  Finance  Com,  of  Councils  on 
Dec.  18  made  tbe  following  recommendations :  To  the 
Bureau  of  IligUwavs.  ?lo,000  for  general  repairs  to 
bridges,  and  tt>  tbe  Bureau  of  Surveys,  $150,000  for 
new  bridges  and  $20,000  for  the  reconstruction  of 
bridges  over  Poquessing  Creek,  on  tbe  line  of  Frank- 
ford  Ave. 

Trenton,  N.  J. — It  is  stated  that  the  building  of  a 
bridge  across  the  Canal  connecting  tbe  plants  of  tbe 
Trenton  Fire  Clay  &  Porcelain  Co.  and  the  Mott  Iron 
Co.    Is   being  considered. 

Leirisbuiy.  I'a. — Tbe  Comrs.  of  Northumberland  & 
I'nion  Counties  have  petitioned  the  State  Bd.  of  Prop- 
erty, at  ilarrisburg,  to  construct  a  bridge  across  Sus- 
quehanna  River  at    Lewisburg. 

Pine  Qrove.  Pa. — Tbe  Comrs.  appointed  by  Dauphin 
Co.  Court  have  recommended  by  the  State  the  build- 
ing of  a  steel  bridge  across  Schuylkill  River,  near 
Auburn,    to  cost  about  $10,000. 

.Allegheny,  Pa. — An  ordinance  has  been  passed  by 
the  Select  Council  authoiizing  tbe  Western  Bridge 
Co.  to  construct  and  maintain  a  bridge  across  Ohio 
River  from  Wilkins  St.  to  McKees  Rocks. 

MeKeea  Rocks,  Pa. — The  Boro.  Council  has  voted 
to  build  a  bridge  across  Cbartlers  Creek,  at  Singer 
Ave. 

L'tica,  y.  Y. — Tbe  lowest  bid  received  for  building 
a  culvert  on  Welsh  Bush  Road  is  reported  to  have 
been  submitted  by  the  Dwyer  Construction  Co.  at 
$5,420. 

Erie,  Pa. — An  ordinance  has  passed  3d  reading  in 

tbe   City    Councils   authorizing  the    Issue    of   $15,000 

bonds  as    tbe  city's  portion  of  tbe   cost  of  overhead 
crossing  on   Buffalo  Road. 

Jacksonville,  Fla. — The  Bd.  Pub.  Wks.  has  received 
from  the  Jacksonville  Electric  Co.,  with  their  ap- 
proval, plans  for  a  viaduct  to  be  built  in  this  city. 

Berkley,  Va. — The  Bd.  of  Superv.  intend  building, 
at  a  cost  of  about  $5,000,  a  steel  bridge  across  Pas- 
cara  Creek  at  Maple  Ave. 

Bay  City,  Mich. — Tlie  Bay  County  Bridge  Comn.  is 
contemplating  tbe  substitution  of  steel  for  the  pres- 
ent wooden  floor  systems  of  the  Cass  and  Lafayette 
.\ve.  bridges,  and  also  other  changes.  Each  bridge  is 
about  C50  ft.  long.  Blomsbleid  &  McCloy,  of  Bay 
(  Ity,  are  the  Consulting  Engineers. 

Port  Huron,  Mich. — Mayor-elect  Graves  is  reported 
to  be  in  favor  of  building  a  cantilever  bridge  at  Mili- 
tary St. 

.Milwaukee,  Wis. — The  Board  of  Pub.  Debt  Comrs. 
have  approved  tbe  bond  issue  of  $150,000  for  a  bridge 
to  Jones  Island.  The  bonds,  according  to  local  press 
reports,  will  be  sold  early  in  January. 

Fnirmouni,  W.  Va. — The  building  of  a  bridge  across 
Monongahela  River,  to  replace  present  structure  at 
Washington  St.,  is  reported  to  be  under  consideration. 

ynuni/stown,  O. — Press  reports  state  that  tbe 
Inited  States  Steel  Co.  has  accepted  plans  for  a  via- 
duct to  be  built  by  the  Steel  Co.  across  Mahoning 
River. 

Columbus,  O. — The  South  Side  Business  Improv, 
Assoc,  is  reported  to  be  interested  in  the  building  of 
a  viaduct  at  South  High  St. 

Chicago,  III. — The  following  bids  for  the  substruc- 
ture of  tbe  North  Western  Ave.  bridge  were  received 
bv  E.  W.  Block!,  Comr.  of  Pub.  Wks,,  Dec.  15  :  Fitz- 
simmons  &  Connell,  $80,273 ;  Lydon  &  Drews.  $87,- 
065  ;  Jackson  &  Corbett,  $92,767. 

Steubenville,  O. — The  bridge  which  It  Is  proposed 
to  build  across  Ohio  River  at  Market  St.  will  cost, 
according  to  press   reports,  about  $300,000. 

Cincinnati,  O. — The  question  of  issuing  $175,000 
bonds  for  the  purpose  of  constructing  the  Grandin 
Road  viaduct  is  reported  to  be  under  consideration. 

Tbe  Bd.  Pub.  Service  has  instructed  Engr.  Stanley 
to  prepare  plans  and  specifications  and  estimate  of 
cost  of  a  viaduct  to  be  built  from  Fourth  and  Pike 
Sts.   to  Mt.  Adams. 

8t.  Paul,  Minn. — The  building  of  a  bridge  from 
Jackson  to  Eaton   Sts.  is  being  agitated. 

Duluth,  Minn. — The  City  Engr.  is  preparing  esti- 
mates of  the  cost  of  replacing  about  35  bridges  in  tbe 
Stb-  Ward,  which  are  said  to  be  worn  out. 

nthkosh.  Wis. — The  City  Council  Is  stated  to  have 
adopted  pl.tns  prepared  by  Erlckson  &  Lehman,  of 
Chicago,  for  a  $6,000  bridge  to  be  built  across  Saw- 
yer Creek,  and  bids  will  be  received  by  the  Bd,  of  Pub. 
Wks,  Jan,  5. 

Milwaukee,  Wis. — It  is  reported  that  the  Com.  on 
Bridges  has  rejected  the  bid  of  tbe  Milwaukee  Steel 
Structural  Co.  for  tbe  Muskegon  Ave.  bridge.  The 
price  was  reported  to  be  $93,800. 

A  resolution  has  been  passed  by  tbe  Common  Coun- 
cil calling  for  bids  for  a  bascule  bridge  to  be  built 
a  I  West  Water  St. 

Chicaiio,  III. — Local  press  reports  state  that  the 
Jackson  &  Corbett  Co.  submitted  to  the  Drainage  Bd. 
the  only  bid  for  the  superstructure  of  the  proposed 
new  bascule  bridge  at  Harrison  St.,  at  $159,000. 

Mt.  Carroll,  III. — It  Is  stated  that  tbe  proposition 
to  issue  $3,000  bonds  to  build  a  bridge  In  Elkhorn 
Grove  Townships,  Carroll  Co.,  carried  at  the  recent 
election. 

Ashland.  Wis. — The  Bd.  of  Pn().  Wks.  has,  accord- 
ing to  reports,  authorized  tbe  rebuilding  of  St.  Clair 
SL  bridge. 

Kewton,  la. — Bids  will  be  received  Jan.  5  by  the 
Co.  Bd.  of  Superv.  for  furnishing  bridge  material  for 
the  ensuing  year.     Joe  Horn,  Co.  And. 

Brookfield.  Mo. — L.  F.  Goodale.  of  St.  Louis,  Ch. 
Engr.  Hannibal  &  St.  Joseph  R.  R.  Co..  writes  that  it 
Is  proposed  to  rebuild  tbe  steel  bridge  over  Yellow 
Creek    which    recently    collapsed. 

Lake  Charles,  La. — The  Police  Jury  Is  reported  to 
be  preparing  to  let  the  contract  for  building  a  124-ft. 
■teel  span  bridge  across  English  Bayou. 


Arkadelphia,  Ark. — M.  C.  Hasselle,  Chattanooga, 
Tenn.,  has  submitted  to  tbe  Co.  Comrs.  plans  and 
specifications  for  a  steel  bridge  to  be  built  across 
Oimchlta  River,  this  city,  at  a  cost  of  $25,000. 

San  Antonio,  Tex. — The  City  Council  has  passed 
an  ordinance  requiring  the  Southern  Pacific  B.  R, 
to  build  a  viaduct  at  Walnut  St. 

White  Eagle,  Okla.  Ter. — See  "Government  Work." 

Stockton,  Cal. — Bids  will  be  received  Jan.  0  by  W. 
B.  Hamilton,  Clk.  of  Bd.  of  Superv.  of  Sacramento 
Co.,  at  Sacramento,  for  constructing  a  joint  steel 
drawbridge  over  the  Mokelumme  River,  between  Sacra- 
mento and  San  Joaquin  Counties,  at  Miller's  Ferry. 

Spokane,  Wash. — Local  press  reports  state  that  the 
City  Comrs.  will  soon  ask  for  bids  for  Improving  the 
south  end  of  Monroe  St.  bridge,  for  the  filling  In 
and  extending  of  Main  Ave.  to  the  bridge,  which  has 
been  roughly  estimated  by  City  Engr.  A.  F.  Gill  at 
$30,000.  Tbe  plans  call  for  the  tearing  out  of  the 
south  end  of  the  bridge,  the  building  of  a  new  stone 
pier  and  tbe  construction  of  a  10-ft.  steel  girder  span 
extending  over  the  road  Into  Peaceful  valley  and 
tbe  moving  of  the  present  50-ft.  steel  span  over  the 
road  to  the  extreme  south  end  of  the  bridge. 

PAVING  AND  ROADMAKING. 

Gloucester,  Mass. — The  City  Council  has  passed  an 
order  to  Issue  $50,000  bonds  for  the  layout  and  ex- 
tension of  Rogers  St. 

Bridgeport,  Conn. — City  Engr.  Scofleld  estimates 
the  cost  of  paving  East  Main  St.  at  $10,425  and 
Broad  St.  at  $13,750. 

Springfield,  Mass. — The  Common  Council  has  ap- 
proved of  the  issue  of  $123,000  bonds  to  be  used  for 
tile   Court   Square  extension. 

Philadelphia,  Pa. — Tbe  Fin.  Com.  of  Council  has 
made  the  following  recommendations  :  To  the  Bur.  of 
Highways,  $75,000  for  paving  Intersections  of  streets 
In  front  of  unassessable  property,  $150,000  for  re- 
pairs to  paved  streets,  $250,000  for  repaying  and 
maintaining  unpaved  and  gravel  streets,  $100,000  for 
surfacing  and  resurfacing  roads  and  streets,  and  $50,- 
000  for   repairs    to  asphalt  streets. 

Tbe  Select  Council  has  passed  an  ordinance  mak- 
ing 21st  St.  a  Fairmount  Park  driveway,  and  author- 
izing the  removal  of  car  tracks  from  It. 

The  Council  on  Dec.  22  passed  ordinances  provid- 
ing for  a  $2,500,000  driveway  from  Torresdaie  to 
Broad  and  Cayuga  Sts.,  and  apropriating  $80,000  to 
repave  streets  with  Improved  pavements,  not  occu- 
pied by  passenger  railways. 

SomervUle,  N.  J. — The  Somerset  Co,   Bd,  of  Chosen 
Freeholders    has,     according    to    local     press     reports, 
awarded  to   Richards  &  Gaston,   o£  Raritan     tbe  con-  ' 
tract  to  macadamize  the  road  from  Woods  Tavern  to 
Neshanic  Station,  for  .f36,509. 

Pittsburg,  Pa. — Local  press  reports  state  that  bids 
recently  received  for  the  $550,000  Allegheny  Co.  bonds 
have  been  rejected. 

Kew  York.  N.  Y. — Tbe  following  bids  were  opened 
Dee.  23  by  J.  A.  Cantor,  Boro.  Pres,.  for  repaving  with 
asphalt  on  present  pavement  relaid  as  foundation,  23d 
St,  from  6th  to  lOtb  Aves. — A,  Barber  Asphalt  Pav- 
ing Co, ;  B,  Uvalde  Asphalt  Paving  Co, :  c.  Conti- 
nental Asphalt  Paving  Co.  ;  D,  Sicilian  Asphalt  Paving 
Co.  : 

I    I    i     ^. ,  gj 

£  J3>-  ^>>  t>^  ^§  u^.  S^ 

§  -o.^  «ri.  ad  &n  ^n         SS 

5  ^'  ^"  5"  l»  5"        S° 

A $2.58  $0.45  $4.95  $0.82  $0.38  $20.00 

B 1,85  .42  6,00  ,85  ,35        20,00 

C 1,20  .36  5.00  .72  .30        21.00 

1) 1.10  .30  5.00  .80  .30       17.00 

St.  George,  S.  I. — Tbe  Local  Bd.  of  Pub.  Improv. 
has  been  petitioned  to  regulate,  grade,  and  pave  with 
brick  on  portions  of  numerous  streets,  estimated  to 
cost  in  all  $218,000. 

Binghamton,  N.  y.— The  macadamizing  of  a  por- 
tion of  Front  St.  Is  being  considered. 

Rochester,  N.  Y. — The  Park  Bd.  Is  said  to  be  con- 
sidering the  building  of  a  boulevard  on  the  west  bank 
of  the  river. 

Ithaca,  X.  Y. — The  Bd.  of  Superv.  has  made  an 
appropriation  of  $18,000  to  macadamize  Catskill  turn- 
pike under  the  provisions  of  the  HIgble-Armstrong 
act. 

Harrisburg,  Pa. — Local  press  reports  state  that  tbe 
contract  for  paving  with  sheet  asphalt  and  curbing 
with  granite  on  Market  St.  has  been  awarded  to  the 
Barber  Asphalt  Paving  Co.  at  $1.98  per  sq.  yd.  for 
paving,  .?1.23  per  lln.  ft.  for  curbing,  and  25  cts.  per 
lin.  ft.  for  resetting  curb.  About  1,375  sq.  yds.  of 
pavement  Is  to  be  laid  and  1,530  lin.  ft.  of  new  curb- 
ing. 

Allegheny,  Pa. — The  Select  Council  has  passed  the 
following  resolutions  :  Submitting  to  a  vote  the  ques- 
tion of  Increasing  the  city's  Indebtedness  $7,490  for 
the  grading,  paving  and  curbing  of  Drum  St. ;  author- 
izing the  Issuing  of  $15,527  bonds  for  the  grading 
and  paving  of  Woodland  Ave.,  and  $8,242  for  a  like 
improvement    of  Norwood  Ave. 

Pittsburg,  Pa. — The  Bds.  of  Select  and  Common 
('ouncils  have  passed  ordinances  authorizing  the  grad- 
ing, paving  and  curbing  of  Homer  St.,  from  Negiey 
to  llalghts  Aves.,  estimated  to  cost  $8,500,  and  tbe 
grading,  paving  and  curbing  of  Breedshlll  St..  from 
WIneblddle  to  Pacific  Aves.,  estimated  to  cost  $12,800. 

Itaxelton,  Pa. — See  "Sewerage  and  Sewage  Dis- 
posal," 

Brooklyn,  X.  Y. — The  following  bids  were  opened 
Dec.  24  by  ,t.  Edw.  Swanstrom,  Boro.  Pres..  for  aspbalt 
pavt.  on  Hinsdale  St.  from  .\tlantlc  to  Sutter  Aves.  : 
7. 825  sq.  yds.  asphalt,  Uvalde  Asph.  Pavg.  Co.,  $1.60  : 
Cranford  Co.,  $1.30.  1,090  cu.  yds.  concrete,  UvaMe, 
$5,  and  Cranford,  $3.  18  manhole  covers,  Uvalde,  $4. 
and  Cranford,  $5. 

Charlottesville.  Ta. — Local  press  reports  state  that 
the  question  of  issuing  $80,000  street  improvement 
l)onds  voted  upon  Dec.  17  resulted  in  favor  of  said 
issue. 
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Lv>*chburg,  Ya. — Press  reports  state  that  the  Co. 
Comrs.  Intend  purchasing  a  road  roller. 

Wilmington,  N.  C. — The  Bd.  of  Audit  4  Finance 
has  concurred  in  the  appropriation  of  $20,000  made 
by  the  Bd.  of  Aldermen  for  the  permanent  Improve- 
ment of  streets,  with  the  understanding  that  all  ma- 
terial necessary  for  the  Improvement  must  be  con- 
tracted for. 

Portsmouth,  Ta. — City  Bngr.  Bascom  Sykes  writes 
that  the  following  bids  were  opened  Dec.  22  for  pav- 
ing :  For  sheet  asphalt  with  7,000  ft.  4-in.  curb,  3,500 
sq.  yds.  granite  block,  41,300  sq.  yds.  asphalt  and  re- 
pairs per  sq.  yd.  for  5  yrs.  :  Cleveland  Trinidad  Pav. 
Co.,  Cleveland,  56  cts.,  .i;2.51,  S2.18  and  .$3.00  re- 
spectively ;  total,  $102,739.  Southern  Pavg.  &  Constn. 
Co.,  Chattanooga,  46  cts.,  $1.96,  $1.92  and  $2.25; 
total,  $89,376.  Warren  Bros.  Co.,  New  York,  49  cts., 
$1.97.  $1.93  and  $1.93;  total,  $90,034.  For  41,300 
sq.  yds.  vitrified  brick,  Frank  Pldgeon,  Saugerties,  60 
cts.,  $2.50,  $2.45  and  $4  ;  total,  $114,135.  Va. -Caro- 
lina Constn.  Co.,  Norfolk,  55  cts.,  $1.69,  $2.31  and 
$2.31 ;  total,  $105,168.  Cranford  Pavg.  Co.,  Washing- 
ton, 75  cts.,  $2.60,  $2.99  and  $3.50;  total,  $137,837. 
Patterson  &  Briesen,  Baltimore,  50  cts.,  $1.97,  $2.53 
and  15  cts.;  total,  $114,884.  For  bituminous  mac- 
adam, Warren  Bros.  Co.,  N.  Y.  City,  49  cts.,  $1.97, 
$2.03  and  $2.03 ;  total,  $94,164.  Granite  block  :  South- 
ern Pavg.  &  Constn.  Co.,  $1.97  ;  total,  $88,256.  Va.- 
Carollna  Constn.  Co.,  $1.69;  total,  $75,712.  Cranford 
Pavg.  Co.,  $2.69  ;  total,  $120,512.  Patterson  &  Brie- 
sen,  $1.93;    total,    $86,464. 

8t.   Paul,   Minn. — See   "Sewerage   and   Sewage  Dis- 


POWER   PLANTS,  GAS   AND    ELECTRICITY. 

Montague,  Mass. — The  State  Gas  &  Electric  Light 
Comn.  is  reported  to  have  received  a  petition  from  the 
Dirs.  of  the  Montague  Electric  Light  &  Power  Co.  for 
approval  of  an  issue  of  stock  to  the  amount  of  $20,- 
000,  to  be  used  in  eRtablisbing  an  electric  light  and 
power  plant  for  private  and  public  use  within  the 
town. 

Boston,  Mass. — The  School  House  Com.  have  un- 
der consideration  the  following  bids  for  Installing  elec- 
tric work  in  the  school  to  be  erected  on  Norman  St., 
West  End  :  Edwin  C.  Lewis.  $13,488  ;  Erlckson  Equip- 
ment Co.,  $16,983 ;  .[as.  Wilkinson  &  Co.,  $13,491 ; 
Thos.  W.  Byrne,  $14,450;  D.  Ross  &  Co..  $12,309; 
Clark  &  Mills,   $11,664  ;  Lord  Electric  Co.,  $13,421. 


Marinette,  Wis. — The  Bd.  Pub.  Wks.  Is  reported  to 
be  preparing  plans  for  macadamizing  portions  of  sev- 
eral streets  and  for  paving  with  brick  on  a  portion 
of  Vine  St. 

Lansing,  Mich. — City  Bngr.  Collar  estimates  the 
cost  of  paving  with  brick  on  Michigan  Ave.,  from  the 
Michigan  Central  Ky.  to  east  line  of  Pennsylvania 
Ave.,  at  $13,518. 

Ft.  Dodge,  la. — The  Barber  Asphalt  Paving  Co., 
Chicago,  has  been  awarded  the  contract  for  29,836 
sq.  yds.  asphalt  paving  at  $1.99  and  16,628  ft.  com- 
bined curb  and  gutter  at  75  cts.,  total  $71,053.  The 
Standard  Pavg.  Co..  Chicago,  bid  $2.15  on  asphalt  and 
76  cts.  on  curb  and  gutter,  total  $76,828. 

Lafayette,  Ind. — Bids  will  be  received  by  the  Tip- 
pecanoe Co.  Comrs.  until  Feb.  14  for  paving  the  Main 
St.  levee  with  sheet  asphalt,  cement  sidewalk  and 
cement  curb  and  gutter.  Estimated  quantity,  6,800  sq. 
yds.  pavement,  2,500  lln.  ft.  curb  and  gutter  and 
14,000  sq.  ft.  cement  walk. 

SiouD  City,  la. — The  City  Council  will  order  34,000 
lin.  ft.  of  paving  to  be  done  In  1903  ;  24,000  ft.  will 
probably  be  asphalt,  10,000  lln.  ft.  brick.  J.  M. 
Lewis.   City  Engr. 

Washington,  Ja. — Local  press  reports  state  that  the 
City  Clerk  will  receive  bids  Jan.  15  for  paving,  with 
brick,  on  12  blocks  in  the  business  portion  of  the 
city. 

Menasha,  Wis. — Local  press  reports  state  that  John 
O.  Jones,  of  Racine,  submitted  the  lowest  bid  for 
paving  Church  St.  at  $6,684. 

Saginaw,  Mich. — Resolutions  have  been  adopted  by 
the  Common  Council  to  Instruct  the  City  Engr.  to  pre- 
pare plans,  specifications  and  estimates  of  the  cost 
of  paving,  with  waterproof  bituminous  macadam,  a 
width  of  20  ft,  on  3d  St..  and  brick  gutter  on  each 
side,  3  ft.  wide,  on  a  6in.  concrete  foundation,  also 
for  paving  a  width  of  38  ft.  in  the  center  of  Ames 
St.  with  similar  macadam,  and  a  brick  gutter  on  each 
side  5  ft.  wide,  laid  In  a  6-ln.  concrete  foundation. 

The  Pavement  &  Sewers  Com.  has  decided  to  rec- 
ommend the  paving  of  Holland  Ave..  30  ft.  wide,  with 
bituminous  macadam,  with  brick  gutters  and  cement 
curbs. 

St.  Joseph,  Mo. — Resolutions  have  been  passed  by 
the  Municipal  Assembly  for  paving  a  portion  of  Jones 
St.  with  brick  and  for  remacadamizlng  a  portion  of 
15th   St. 

Lima,  0. — The  City  Council  has  adopted  resolutions 
for  the  grading,  draining,  curbing  and  paving  with 
sheet  asphalt  portions  of  Cole  St.  and  Lakewood  Ave., 
also  a  portion  of  Jameson  Ave.,  with  vltrlfled  brick. 

Crookston,  Minn. — Mayor  Hitchcock  has  signed  the 
contract  with  the  Barber  Asphalt  Co.  for  paving  with 
asphalt  the  business  streets  of  the  city.  Estimated 
cost,  $60,000. 

Faribault,  Minn. — It  Is  stated  that  the  City  Coun- 
cil has  decided  to  pave  the  streets  In  the  business 
section   of  the  city  next  season. 

Milwaukee,  M'is. — The  Common  Council  has  passed 
a  resolution  to  issue  $200,000  street  Improvement 
bonds. 

Toledo,  O. — Bids  will  be  received  Jan.  19  by  Chas. 
H.  Nauts.  City  Clk.,  for  furnishing  material  and  Im- 
proving portions  of  11th  St.  by  paving  with  block  on 
a  concrete  foundation  or  with  asphalt  block  on  the 
present  sand  foundation. 

Cleveland,  O. — The  City  Council  has  adopted  reso- 
lutions to  grade,  curb  and  pav&  with  asphalt  on  a 
6-In.  concrete  foundation  a  portion  of  Crawford  PI. 
and  to  Improve,  similarly,  portions-  of  numerous 
streets,  paving  with  brick. 

Nevada,  Mo. — The  City  Council  has  ordered  resolu- 
tions drafted  for  paving  Cherry  St.  with  vltrlfled 
brick  or  asphalt,  about  30,000  yds.  J.  M.  Clack,  City 
Engr. 

Seattle,  Wash. — The  Bd.  Park  Comrs.  and  the  City 
Engr.  are  considering  the  building  of  a  system  of 
boulevards,   embracing  about  50  miles. 

Ft.  Collins,  Colo. — Bids  will  be  received  .Tan.  15  by 
the  Co.  Comrs.  for  constructing  about  20  miles  of 
road  for  Larimer  Co.     John   E.   Ramer.  Co.  Clk. 

Woodstock,  Ont. — The  City  Council  has  adopted  a 
resolution  to  pave  with  vltrlfled  brick  on  Dundas  St.. 
at  an  estimated  cost  of  $21,000. 


Kent  Furance,  Conn. — A  press  report  states  that 
the  New  Mllford  Power  Co.  has  been  Incorporated, 
with  a  capital  of  $1,000,000,  to  construct  a  dam 
across  the  Uousatonlc  Itlver  at  Kent  Furnace,  and 
another  at  the  Great  Falls,  Falls  Village. 

llammonton,  N.  J. — W.  S.  Graham,  of  Philadel- 
phia, Pa.,  and  Chas.  E.  Starr,  of  Camden,  are  stated 
to  have  petitioned  the  Council  for  a  franchise  to  lay 

5  miles  of  gas  mains  In  the  town.  They  propose  to 
build  a  plant  to  cost  $30,000. 

Edwardsville,  Pa. — The  Boro.  Council  Is  stated  to 
have  granted  a  franchise  to  the  Shawnee  Electric 
Light  Co.,  of  Plymouth. 

Utioa,  N.  Y. — The  Ways  &  Means  Com.  of  the  Bd. 
of  Superv.  is  stated  to  have  presented  to  the  Bd.  a 
resolution  appropriating  $10,000  for  a  new  power 
house  and  boilers  at  the  County  House. 

Philadelphia,  Pa. — The  Fin.  Com.  of  Councils  has 
recommended  an  appropriation  of  $309,891  for  light- 
ing  with  naphtha   and  Welsbach   lamps. 

Patchogue,  L.  I.,  N.  T. — The  Town  Bd.  Is  stated  to 
have  granted  on  Dec.  20  a  franchise  to  the  Patchogue 
Gas  Co. 

Philadelphia,  Pa. — The  Select  Council  has  passed  an 
ordinance  granting  the  Philadelphia  Electric  Co.  per- 
mission to  construct,  acquire,  maintain  and  operate  a 
system  of  electric  lighting,  heat  and  power. 

Glens  Falls,  N.  Y. — A  press  report  states  that  the 
Hudson  Itlver  Water  Power  Co.,  which  Is  building  a 
dam  at  Spier  Falls,  has  voted  to  Increase  Its  capital 
from  $2,000,000  to  $5,000,000.  The  Increase  will  be 
used  principally  In  constructing  2  more  dams.  One 
will  V)e  on  Hudson  River,  6  miles  above  the  Spier  Falls 
dam ;  the  other  on  Sacandlaga  River,  near  Conkllng- 
vllle. 

Erie,  Pa^ — The  Eile  Gas  Co.  Is  stated  to  have  se- 
cured the  contract  for  lighting  519  gas  lamps  for  5 
yrs.,  at  $18.75  per  lamp  per  yr. 

York,  Pa. — An  ordinance  has  been  Introduced  in 
Select  Council  granting  to  the  People's  Steam  Htg. 
Co.  the  right  and  privilege  of  laying  pipes  In  the  city. 

Canandaigua,  N.  Y. — The  Village  Bd.  is  stated  to 
have  granted  a  franchise  to  the  Lima  Gas  Co. 

Portsmouth,  Va. — An  ordinance  is  stated  to  have 
been  Introduced  In  Council  providing  that  the  Com. 
on  I'"lnance  &  Lights  and  the  City  Engr.  be  authorized 
to  look  into  the  feasibility  of  the  city  constructing 
an  electric  plant  or  acquiring  one  of  those  already  In 
operation   here. 

Hamlet,  N.  C. — A  charter  Is  stated  to  have  been 
granted  to  the  Hamlet  Electric  Light  Co.,  with  a  capi- 
tal of  $100,000,  to  construct  an  electric  light  plant. 
Incorporators :  Geo.  O.  Sanders.  F.  C.  Allen,  and 
others. 

Appleton,  Wis. — A  press  report  states  that  O'Keefe 

6  Orblson,  of  Appleton,  are  preparing  plans  for  a 
water  power  Improvement  on  Clinch  River  In  West- 
ern Virginia  for  a  company  of  Cleveland  capitalists, 
who  win  erect  a  barytes  mill  with  a  capacity  of  100 
tons  a  day.  The  plans  include  a  concrete  dam,  which 
will  develop  about  1,800  H.-P. 

Lansing,  la. — See  "Water." 

Brazil,  Ind. — The  I'utnam  Electric  Co.  has  been  In- 
corporated, with  a  capital  of  $25,000,  to  construct 
and  operate  plants  to  furnish  heat,  light  and  power 
in  Putnam  County.  John  G.  Bryson  and  Jas.  N. 
Halstead,  of  Brazil,  are  among  the  Incorporators. 

St.  Paul,  Minn. — The  Bd.  of  Aldermen  and  Assem- 
bly on  Dec.  18  voted  to  award  the  contract  for  supply- 
ing gas  tor  street  lighting  next  year  to  the  St.  Paul 
Gaslight  Co.,  at  $16  a  post,  and  for  furnishing  the 
lamps  and  caring  for  them  to  the  Cleveland  Vapor 
Light  Co.,  at  $10.50  a  post. 

The  St.  Paul  Gaslight  Co.  Is  also  reported  to  have 
secured  the  contract  for  lighting  the  city  with  elec- 
tricity during  next  year. 

Cleveland,  O. — The  only  bid  submitted  Dec.  23  for 
furnishing,  lighting,  extinguishing  and  keeping  in  re- 
pair electric  lamps,  for  1  year,  was  from  the  Cleve- 
land Electric  Illuminating  Co.  for  450  watts  over- 
head service.  $77.88.  and  450  watts  underground  ser- 
vice,  $92.76. 

Crystal  Falls,  Mich. — Bids  will  be  received  by  the 
Bd.  Pub.  Wks.  until  Jan.  10  for  2  generators,  etc.,  as 
advertised  In  The  Engineering  Record. 

Grand  Rapids,  Wis. — A  press  report  states  that  the 
Consolidated  Water  Power  &  Paper  Co.  announce  that 
they  will  harness  up  the  water  power  at  this  point  of 
Wisconsin  River  the  coming  spring  and  summer.  They 
will  construct  a  dam  1,700  ft.  long.  40  ft.  wide  at  the 
base  and  12  ft.  at  the  top  and  will  develop  7.000  H.-P.. 
half  of  which  will  be  used  by  the  company  for  its 
paper  mill  and  the  remainder  to  develop  electrical 
power  for  rent.  It  Is  estimated  that  $500,000  will  be 
spent  on  the  Improvements.  J.  C.  Jacobson  is  now 
preparing  plans  and  will  supervise  the  construction. 

Detroit,  Minn. — E.  J.  Bestick,  Recorder,  writes  that 
the  citizens  voted  on  Dec.  17  to  Issue  $14,000  bonds 
for  the  purchase  of  the  electric  light  plant. 

Cincinnati,  0. — Bids  are  wanted  Jan.  5  for  Improv- 
ing (Jrandvlew  Ave.  by  grading,  curbing  and  macadam- 
izing the  roadway ;  also  on  .Tan.  19  for  Improving 
Westwood  Ave.  In  a  similar  manner,  paving  the  road 
way  with  brick  and  constructing  the  necessary  drains. 
Robert  Allison.  Pres.  Bd.  Pub.  Service. 


Freeport,  III. — Petitions  have  been  presented  to  the 
Bd.  of  Local  Improv.  for  60.000  sq.  yds.  of  macadam 
and  30,000  lln.  ft.  cement  curb  and  gutter.  Q.  W. 
Graham,  City   Engr. 

St.  Louis,  Mo. — Contracts  are  stated  to  have  been 
awarded  on  Dec.  12  as  follows  by  the  Bd.  of  Pub. 
Improv. :  In  the  City  Hall,  for  elevators  to  the  Otis 
Elevator  Co.,  $11,116;  for  the  lighting  apparatus  to 
the  Westlnghouse  Electrical  Mfg.  Co.,  $12,750.  and 
for  engines  to  the  Chase  Engine  Mfg.  Co..  $13,453; 
at  the  Insane  Asylum,  for  electrical  apparatus,  the 
Frank  Adams  Electrical  Co.,  $5,689.  and  for  engines 
to  Brownell  &  Co.,  of  Dayton,  O.,  $3,330. 

Danville,  Ku.~A.  T.  Maltby,  of  Chicago,  III.,  Is  re- 
ported to  be  here  for  the  purpose  of  estimating  the 
cost  of  a  municipal  electric  plant.  The  citizens  will 
soon  vote  on  the  Issue  of  bonds  for  same. 

Kansas  City,  Mo. — The  Kansas  City  Electric  Light 
Co.  Is  stated  to  have  secured  the  contract  for  light- 
ing the  city  with  arc  lights  of  2,000  c.  p.  at  $85  per 
light  per  yr. 

Norman,  Okla,  Ter. — The  Norman  Lighting  Co.  Is 
reported  Incorporated,  with  a  capital  of  $15,000,  by 
Jas.  Chenowetb,  of  Oklahoma  City,  and  Henry  Ulen, 
Jr..  and  Saml.  Perratt,  of  Indianapolis,  Ind. 

Ncwkirk,  Okla.  Ter. — The  City  Council  Is  stated  to 
have  granted  the  Newklrk  Gas  &  Mineral  Co.  a  fran- 
chise to  construct  and  operate  a  gas  plant. 

Kaufmann,  Tex. — The  Kautmann  Electric  Light  Co.. 
of  Kaufmann,  has  been  Incorporated,  with  a  capital 
of  $25,000.  Incorporators :  M.  A.  Joy,  S.  K.  Noble 
and  W.   S.  Catlln. 

Terrell,  Tex, — The  Terrell  Electric  Light  Co.,  of  Ter- 
rell, has  been  Incorporated ;  capital,  $25,000.  Incor- 
porators :  S.  E.  Noble,  M.  M.  Raley  and  M.  A.  Joy. 

Lexington,  Ky. — H.  T.  Duncan,  Mayor,  writes  that 
the  only  bid  received  Dec.  23  for  lighting  the  streets 
by  electricity  for  5  years  was  from  the  Lexington  St. 
Ry.  Co.  at  $78.50  per  light  per  yr.  for  all  night  light- 
ing. 

Lewisburg,  Tenn. — The  citizens  are  reported  to  have 
voted  Dec.  17  to  issue  f5,000  bonds  to  purchase  an 
electric  light  plant. 

St.  Joseph,  Mo. — An  ordinance  has  been  Introduced 
in  Council  to  grant  a  franchise  to  John  I.  Zeldler, 
John  I.  RInaker,  Jr.,  and  John  Murphy  to  operate  a 
hot  water  heating  and  electric  lighting  plant  here. 

Aberdeen,  S.  D.—It  Is  reported  that  the  Aberdeen 
Gas  Co.  contemplates  the  purchase  of  a  new  electric 
light  plint,  to  coat  $30,000,  If  granted  a  new  fran- 
chise. 

Havre,  Mont.- — See  "Water." 

Beaumont,  Tex. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Owen  Sound,  Ont. — Bids  will  he  received  Dec.  29  by 

A.  J.  Spencer,  Town  Treas.,  for  $39,000  bonds,  pro- 
ceeds to  be  used  for  extending  gas  light  plant ;  also 
$36,000  bonds  for  extending  electric  light  plant. 

ELECTRIC  RAILWAYS. 

Weston,  Mass. — The  Selectmen  are  stated  to  have 
granted  the  Newton  St.  Ry.  Co.  a  franchise  to  con- 
struct a  line  over  North  Ave.  from  Waltham  to  Lin- 
coln, a  distance  of  about  2  "4   miles. 

Methuen,  Mass. — The  Lawrence  &  Methuen  St.  Ry. 
Co.  Is  stated  to  have  purchased  a  site  on  the  Howe 
road  in  Methuen,  on  which  a  power  house  will  be 
constructed. 

Manchester,  N.  H. — The  .\Idermen  have  granted  per- 
mission to  the  Manchester  St.  R.  R.  to  extend  its 
tracks  In  various  parts  of  the  city  and  make  other  Im- 
provements.    J.   firodle   Smith.   Mgr. 

Taunton,  Mass. — The  Taunton,  Assonet  &  Fall 
River  Electric  Ry.  Co.  has  been  recommended  a  fran- 
chise to  run  Its  cars  to  the  east  side  of  Taunton  River, 
the  line  to   be  built  in  11   months. 

Sandwich,  Mass. — The  Sandwich,  Hyannis  &  Chat- 
ham St.  Ry.  Co.  has  been  incorporated  to  extend  the 
Mlddleboro,  Wareham  &  Buzzard's  Bay  By.  Into  the 
heart  of  Cape  Cod.  The  new  line  will  \>e  45  miles 
long,  extending  from  Sandwich  station  to  a  point 
near  the  Chatham  light.  Directors  :  Horace  B.  Park- 
er, of  Newton  ;  Fletcher  Clark,  of  Sandwich,  and  oth- 
ers. 

Sanaisfield,  Mass. — The  Selectmen  are  stated  to  have 
granted  a  franchise  to  the  Wlnsted-Lee  Trolley  Co. 

Littleton,  Mass. — The  Town  Trus.  are  stated  to  have 
granted  a  franchise  to  the  Lowell  &  Fltchhurg  St. 
Ry.  Co. 

Spencerport,  N.  y.— The  Albion  Ry.  Co.  Is  stated  to 
have  secured  right  of  way  through  Spencerport  and 
Mlddleport. 

Troy,  N.  Y. — The  Forest  Park  Ry.  Co..  of  Troy,  has 
been  Incorporated,  with  a  capital  of  $20,000.  to  build 
and  operate  an  electric  railway.  2  miles  long,  from 
Pawling  Ave.  to  the  town  of  Brunswick.  Directors : 
Jos.  A.  Leggett,  Arthur  6.  Sherry,  and  others,  all  of 
Troy. 

Elmira,  N.  Y. — The  BImIra  &  Waverly  Electric  K. 
R.  Co.  Is  stated  to  have  secured  the  entire  right  of 
way  for  Its  line  from  Elmira  to  Waverly.  and  work 
on  Its  construction  will  probably  soon  commence.     H. 

B.  Rhymer,  Pres. ;  John  M.  Dlven.  Secy. 

Irvington,  N.  J. — The  Council  has  passed  on  sec- 
ond reading  the  ordinance  granting  a  franchise  to  the 
Essex  Cross  Ry.  Co.  . 

Atlantic  City,  N.  J. — The  Atlantic  City  &  Suburban 
Traction  Co.  Is  stated  to  have  secured  a  franchise  to 
extend  its  line  through  Egg  Harbor  Township. 

WeeJiawkcn,  N.  J. — The  New  York  Central  B.  R.  Is 
reported  to  have  contracted  with  the  General  Electric 
Co.  and  Westlnghouse,  Church.  Kerr  &  Co.  for  the 
Installation  of  steam  engines  and  electric  alternating 
current  generators  at  Its  Weehawken  station.  The 
company  Is  reported  to  be  expending  about  $50,000  on 
Its  electrical  plant  at  this  point. 

Mt.  Holly,  N.  J.- — The  People's  Traction  Co.  is  stat- 
ed to  have  petitioned  the  County  Bd.  of  Freeholders 
for  a  franchise  to  construct  an  electric  rallwa.v  be- 
tween Mt.  Holly  and  Burlington. 
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Xeie  York,  K.  V. — The  Mayor  has  slgneij  the  ordl- 
nasces  passed  last  we«k  grantinf  tunnel  franchises  to 
the  PfennsTlTanla  B.  R.  Co.  and  the  New  Vork  &  Jersey 
Tnnnel  Co. 

y««  MartiiupilU,  W.  To. — Homer  McKinley.  of 
SateB.  W.  Va..  is  reported  Interested  in  the  construc- 
daa  of  an  electric  railway  to  connect  Salem,  Clarks- 
borc  and  probably  New  Martinsville. 

Koektori,  III. — It  is  stated  that  the  Southeastern 
Wisconsin  Electric  By.  CO.  will  probably  construct  a 
line  to  connect  the  Rockford,  Belolt  A  Janesville  line 
with  Gre«»  Bay.  0.  W.  Knox,  of  Chicago,  Is  reported 
Interested. 

Bwr*tMl€,  O. — ^The  City  Council  Is  stated  to  have 
liraabed  a  franchise  to  the  Consolidated  Ky.  Co.  of 
Cambridge. 

OeiMMeo.  lU. — ^The  Council  Is  stated  to  have  granted 
a  fMnchtee  to  the  Kewanee,  Cambridge  &  Geneseo  Uy. 
Ca 

B»ttU  Crttk,  Jftc».— The  City  Council  is  stated  to 
have  granted  a  franchise  to  the  Jackscm  &  Battle 
Creek  Interarban  By.  Co. 

Toledo,  O. — The  Toledo,  Fostoria  &  FIndiay  Ry.  Co. 
is  reported  to  be  preparing  to  extend  lu  line.  A  new 
■ower  bouae  will  be  constructed  at  some  point  be- 
tween Toledo  and  Foetorla.  W-  Nusbanm,  Cq.  Bngr., 
Cincinnati. 

EvaMville,  J»d. — Chas.  I.,aval,  of  Evansville,  Is  re- 
ported Interested  In  the  construction  of  an  electric 
nllway   from    EvansTllle  to  Henderson. 

The  Eransville  4  Newburg  Interurban  Ry.  Co.  will 
probablT  be  extended  to  Rockport.  a  distance  of  23 
miles.     O.  Muhlbausen,  Supt.,  Evansville. 

Xew  Alba»9,  Ind. — ^The  aty  Council  Is  stated  to 
liare  granted  a  franchise  to  the  New  Albany  St.  Ry. 
Ca 

Imdiamapolii,  Ind. — Chas.  L.  Henry  Is  reported  in- 
terested in  the  construction  of  an  electric  railway 
from  Indianapolis  through  Rushvllle  to  ConnersTiile. 

Moorhmd.  Jften. — The  Council  is  stated  to  have 
Kianted  a  franchise  to  Attorney  Morrill,  of  Fargo, 
N.   D. 

Duluth,  Minn. — A.  C.  Volk  ft  Co.  are  stated  to  have 
petitioned  the  Council  for  a  franchise  to  construct  an 
electric  railway  In  West  Duluth,  about  6  miles  in 
length. 

Toledo,  O. — ^The  Toledo.  Port  Clinton  and  Lakeside 
Ry.  Co.  Is  reported  formed,  with  a  capital  of  $10,000. 
to  construct  an  electrlc-railway  with  terminus  at  To- 
ledo and  ijUteslde:  iengtb  of  proposed  line  50  miles. 
Incorporators :  H.  R.  Klauser.  L.  E.  Flory,  and  others. 

CrettoH,  la. — The  Collins  Construction  Co.,  of  Chi- 
cago, 111.,  is  stated  to  hare  secured  the  contract  for 
constructing  the  railway  for  the  Creston  BlcctPlc 
Light,  Ry.  &  Power  Co.  from  Creston  to  Winterset, 
the  road  to  be  completed  by  Jan.,  1904. 

81.  Loui*,  Mo. — The  Elevated  Electric  Ry.  Co.,  of 
St.  Louis,  is  reported  Incorporated,  with  $100,000  cap- 
ital, by  John  Uwyer,  Chas.  Erd,  and  others,  to  build 
and  operate  a  double  track  elevated  street  railway. 

BOHHer  SpriHOt,  Koa.— The  lola  Electric  B.  B.  Co. 
is  stated  to  have  secured  a  franchise  to  extend  Its 
line  to  Bonner   Springs. 

ParU,  Ky. — The  Bourbon  Fiscal  Court  Is  stated  to 
iiaye  granted  Claude  M.  Thomas.  C.  C.  Clark  and  Webb 
Bratton  a  franchise  to  build  an  electric  line  from 
Paris  along  the  Paris.  North  Middletown,  Flat  Rock, 
Plum  Lick  and  Cane  Ridge  turnpikes. 

Jackton,  tti»s. — A  company  is  reported  formed,  with 
a  capital  of  $200,000,  to  construct  a  belt  road  around 
the  town,  and  through  the  suburbs.  J.  B.  Harris, 
Pres.,  J.  J.  Coman,  Secy. 

X€uhville,  Tenn. — Engineers  representing  Ford, 
Bacon  &  Davis,  of  New  York,  N.  Y.,  arc  stated  to  have 
arrived  In  Nashville  to  take  up  the  work  of  rebuilding 
and  re-equipping  the  Nashville  St.  Ky.  The  work  will 
require  H4  years  and  will  cost  $1,500,000. 

Pureell.  Ind.  Ter. — The  Purcell  &  Lexington  St. 
Ry.  Co.  has  been  Incorporated,  capital  $100,000,  to 
build  and  operate  an  electric  railway  between  Purcell 
and  Lexington,  Ok  la.  Ter.  Wm.  T.  James,  Thos.  C. 
Woods  and  J.  F.  Sharp,  are  the  Incorporators. 

Omatui,  Xeb, — The  entire  street  railway  system  of 
Omaha  and  South  Omaha,  the  Omaha  and  Council 
ItiulTs  bridge  which  operates  the  street  railways  of 
<°«uncil  ISInlTs  and  the  Lake  Manawa  &  Courtland 
Beach  suburban  lines  are  reported  to  have  consoiidat- 
mL  The  consolidated  lines  compri.se  200  miles  of 
track.  The  capital  of  the  new  company  will  be  $U,000. 
liOO.  and  Frank  Murphy,  present  bead  of  the  Omaha 
nrstem,  will  be  president  of  the  combined  companies. 
(reneral  otBce  to  be  located  in  Omaba.  It  Is  reported 
tliat  aboat  200  miles  of  suburban  electric  lines  will  be 
constructed  In  Eastern  Nebraska  and  Western  Iowa. 
Sellgman  &  Co.,  Bankers,  of  New  York,  N.  Y.,  will 
finance  the  new  company. 

RAILROADS. 

Wlndtor  IjDckt,  Conn. — The  Windsor  Locks  R.  R.  Co. 
baa  been  Incorporated,  with  a  capital  of  $40,000.  to 
construct  a  railroad  about  4  miles  In  length  from  East 
Oranby  to  Windsor  I»ck8.  incorporators :  Chas.  K. 
Perkins.  Hartford  :  W.  W.  VIets,  East  Granby ;  L.  P. 
Bissell,  of  Suffleld,  and  others. 

Xev  Berlin,  X.  Y. — The  Mohawk  &  Hudson  Vajley 
R.  R.  Co.  Is  reported  to  hare  been  formed  to  cou- 
stfoct  an  extension  of  the  llnadllla  Valley  H.  R.  from 
New  Berlin  to  Oneonta.  a  distance  of  33  miles:  capi- 
tal. «SOO,000.  Directors:  Fred.  F.  Culver,  Granville 
Whittlesey,  Chas.  8.  Bartow,  and  others,  all  of  N.  Y. 

aty. 

PhUadelphta,  Po.— The  Select  Council  has  passed 
an  ordinance  authorizing  the  construction  of  a  south- 
ern terminal  In  Oetaware  Ave.  by  the  Rapid  Transit 
Co.  and  granting  thn  company  the  privilege  of  con 
Htroeting  a  !         '  f.road  and  Market  Sts.  to  Chest- 

not  or  Wall  t   in  either  of  these  streets  to 

.'>tk  and  Arri  -  to  isroad  St. 

The  Council  •.»  In-r  22  passed  an  ordinance  grant 
Ing  the  Pennsylvania  U.  It.  Co.  permission  to  con- 
struct an  elevated  road  for  freight  In  West  Philadel- 
phia.    W.  H.  Brown,  Cb.  Engr.,  Philadelphia. 
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Brie,  PO.— It  Is  stated  that  the  Erie  &  Pittsburg 
It.  R.  will  construct  a  new  line  to  Erie,  la.,  from 
Thornton  Junction,  a  distance  of  20  miles.  This  road 
is  reported  to  be  controlled  by  the  I'enusyivanla  Co. 
TUos.   Rodd,   Oh.   Engr.,    Pittsburg. 

Summit,  X.  J. — It  is  stated  that  surveys  have  been 
made  for  an  extension  of  the  New  Orange  Four 
Junction  B.  R..  from  Now  Orange  to  Summit,  5  miles. 
1).    F.   Dankel,  Supt.,  New  Orange. 

Cinvinnati,  O.— Local  press  reports  state  that  28 
crossings  on  the  I'eniis.vlvania  B.  B.  will  be  abolished 
by  either  elevating  the  tracks  over  the  streets  or  con- 
structing viaducts  over  the  tracks  at  14  different 
points.  The  plans  contemplate  the  extension  of  some 
streets,  the  i-losing  of  others,  the  purchase  and  con- 
demuation  of  property,  lowering  the  grade  of  streets, 
and  constructing  7  miles  of  elevated  railway  track. 
W.  11.  Brown,  Ch.   Engr.,  Fhiladelphia. 

BuhxsviUc,  W.  Fa. — Later  press  reports  state  that 
Gooch,  RInehart  &  Dennis,  of  Staunton,  V  a.,  have 
secured  the  contract  for  constructing  71  miles  of  rail- 
road for  the  Wabash  K.  B.  Co.  from  Sandy  Bend  to 
Burnsville;   cost  reported  to  be   $2,500,000. 

Chicago,  111. — Calumet  &  Southeastern  R.  B.  Co.,  of 
Chicago,  has  been  Incorporated,  with  a  capital  or 
$100,000,  to  construct  a  railroad  from  Calumet  River 
in  Cook  County  southerly  to  the  Ohio  Blver.  Incor- 
porators :  W.  S.  Dye.  B.  L.  Bacon,  C.  S.  Barber,  and 
others,   all  of  Chicago. 

Evansville,  Ind. — John  B.  Walsh  Is  reported  Inter- 
ested In  the  construction  of  a  railroad  from  Evans- 
ville to  Terre  Haute,  a  distance  of  108  miles. 

Roann,  Ind. — The  Wabash  &  Eochester  R.  B.  Co.  is 
stated  to  have  secured  a  right  of  way  through  Boann. 

Austin,  Tea-.— The  Austin  &  Lockhart  B.  B.  Co.  has 
been  incorporated,  with  a  capital  of  $35,000,  to  con- 
struct a  railroad  from  Austin  to  Lockhart,  a  distance 
of  35  miles.  Incorporators :  J.  C.  Kerbey  and  Wilbur 
P.  Allen,  of  Austin  ;  W.  B.  Davis,  of  Crecdmoor,  and 
others. 

Hempstead,  Tex. — The  Velasco,  Brazos  &  Northern 
By.  Co.  is  stated  to  have  decided  to  amend  Its  charter, 
so  as  to  extend  the  line  from  Hempstead  to  a  point  in 
Grimes  County  on  the  Santa  Fe  Road.  The  amend- 
ment will  make  the  road  114  miles  long. 

Cleburne,  Tex. — S.  A.  Bobertson,  of  Orange,  Tex.,  Is 
stated  to  have  secured  the  contract  tor  constructing  a 
line  for  the  Trinity  &  Brazos  Valley  By.  Co.  from  Cle- 
burne to  Mexla.  a  distance  of  about  70  miles,  Includ- 
ing grading,  bridging  and  track-laying.  B.  Thompson, 
Ch.  Engr.,  Hlllsboro. 

Jefferson  City,  Mo. — The  White  Blver  By.  Co.,  of 
Arkansas,  has  filed  In  the  office  of  the  Secy,  of  State 
articles  of  Incorporation,  with  a  capital  of  $3,810,000, 
of  which  $1,365,000  Is  to  be  used  in  Missouri.  The 
line  is  to  be  extended  from  the  State  line  to  Carthage 
to  connect  with  the  Lexington  &  Southern  Division  of 
the  Missouri  Pacific,  the  length  In  Missouri  to  be  124 
miles.  This  road  will  give  the  Missouri  Pacific  new 
lines  from  Kansas  City  and  St.  Louis  south  Into  Ark. 
and  Tex. 

Boicling  Oreen,  Ky. — It  Is  reported  that  the  Louis- 
ville and  Nashville  B.  B.  Co.  will  expend  about  $300,- 
000  In  improvements  at  Bowling  Green.  B.  Montfort, 
Ch.  Engr.,  Louisville. 

St.  Louis,  Mo. — The  Dlrs.  of  the  Terminal  Assoc, 
are  stated  to  have  voted  to  increase  the  capital  stock 
from  $12,000,000  to  $50,000,000,  for  the  purpose  of 
building  an  elevated  loop  over  the  levee. 

Leslie,  Ark. — The  Leslie  &  Southern  U.  R.  has  been 
incorporated,  with  a  capital  of  $3,000,000,  to  construct 
a  railroad  from  Leslie  to  Little  Bock,  a  distance  of 
120  miles.  Incorporators :  J.  T.  W.  Tiller  and  Alex. 
C.  Hull,  of  Little  Rock;  S.  W.Lee,  of  Harrison,  and 
others. 

Los  Angvles,  Val. — The  Eastern  By.  Co.,  of  New 
.Mexico,  has  been  incorporated,  to  construct  a  railroad 
from  a  point  at  or  near  Bio  Puerto  on  the  Santa  Fe 
Pacific  in  Valencia  County,  N.  M.,  to  a  point  of  con- 
nection with  the  Pecos  Valley  &  Northeastern  By.  at 
or  near  Toxico,  near  the  eastern  New  Mexico  boun- 
dary ;  length  of  proposed  line,  205  miles.  Principal 
office  to  be  at  Los  Angeles.  E.  P.  Bipley,  of  Chicago, 
HI.,  Pres.  Santa  Fe  B.  B.,  is  reported  interested. 

Crescent  Mills,  Cal. — A  company  is  reported  formed, 
with  a  capital  of  $1,000,000,  to  construct  a  railroad 
25  miles  in  length,  from  a  point  on  Feather  Blver 
along  Indian  Creek  to  Crescent  Mills.  Directors : 
Henry  H.  Yard,  of  Belmar,  N.  J. ;  John  Taresh  and 
Carleton  Gray,  of  Oroville,  Cal. 

liasln,  Mont. — The  Basin  &  Elllston  By.  Co.  has 
been  incorporated,  with  a  capital  of  $300,000,  to  build 
and  operate  a  railroad  between  Basin  and  Elllston 
with  several  branches  to  the  principal  mines  In  the 
vicinity. 

Digby,  X.  S. — It  is  stated  that  the  DIgby  &  Sydney 
By.  Co.  will  cohstruct  a  line  from  Digby  through 
Digby,  Annapolis,  Queens,  Lunenburg,  Halifax,  Guys- 
boro  and  Antigonlsh  Counties  to  Sydney.  A.  J.  S. 
Copp,  Digby,  Is  reported  interested. 

PUBLIC  BUILDINGS. 

Athol,  Mass. — The  plans  of  Geo.  H.  Clemence,  of 
Worcester,  are  stated  to  have  been  accepted  for  2-story 
brick  town  house  to  be  erected  here. 

Winstetl,  Conn. — The  contract  for  erecting  the  new 
Methodist  Church  is  stated  to  have  been  awarded  to 
K.  B.  Parson,  of  Winsted,  for  $32,!500. 

M'orccsti'r.  Mass. — The  City  Council  on  Dec.  22  Is 
stated  to  have  authorized  a  loan  Ot  $300,000  for  new 
buildings  at  the  City  Hospital,  and  $100,000  to  build 
a  new  central  police  station. 

Xew  York,  X.  V. — Plans  have  been  filed  for  a  Car- 
negie Library  to  lie  erected  at  190  Amsterdam  Ave.. 
to  cost  $07,000.  Architects,  Carrere  &  Hastings,  28 
E.  4l8t  St.  .       .  "  ' 

Bids  will  be  received  ^«n.  r,  by  Homer  l''olke,  Ccinir, 
"f  Pub.  Charllles.  for  furnishing  material  and  erect- 
ing a  pavilion  nl  City  Hospital.  Hlackwell's  Island. 

Bids  will  be  received  .Ian.  0  by  Homer  Folks,  Comr. 
of  Pub.  Charities,  for  alterations  to  building  to  be 
known  as  Hospital  for  Convalescents,  Metropolitan 
Hospital,  Blackwell's  Island. 
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Philadelphia,  Pa. — The  Dept.  of  Charities  &  Cor- 
rection on  Dec.  18  awarded  to  Henderson  &  Co.,  1215 
Filbert  St.,  the  contract  for  erecting  0  consumptive 
pavilions  at  the  Philadelplila  Hospital,  for  $108,894. 

Stearns  &  Castor,  Stephen  Guard  BIdg.,  are  re- 
ported to  be  preparing  plans  for  a  2-story  stone  edi- 
fice for  the  City  Mission  &  Church  Extension  Society, 
to  be  erected  at  8th  and  I'orter  Sts.  Bev.  C.  M.  Bos- 
well,  Supt. 

The  Fin.  Com.  of  Councils  has  recommended  appro- 
priations of  $150,000  for  a  new  smallpox  hospital  and 
$100,000  for  a  hospital  for  Insane. 

Baltimore,  Md. — Henry  Walters  Is  reported  to  have 
offered  to  erect  and  present  to  Baltimore  another 
Free  Bath  House,  at  a  cost  of  $25,000. 

Syracuse,  X.  Y. — The  County  Clk.  writes  that  It  Is 
proposed  to  erect  a  new  court  house  for  Onondaga 
County,  to  cost  about  $1,000,000,  and  that  bids  for 
the  erection  will  be  wanted  In  Jan.  Archimedes  Bus- 
sell,  321  The  Bastable,  Is  the  architect. 

Xew  York,  X.  Y. — Plans  are  stated  to  have  been 
filed  for  alterations  to  the  5-story  br.  hospital  at  596 
Lexington  Ave.,  to  cost  $25,000.  Owner  and  archi= 
tect,  K.   Hoe,  504  Grand   St. 

Bath,  X.  Y. — The  Steuben  Co.  Superv.  are  stated  to 
have  appropriated  $25,000  for  the  erection  of  a  court 
house,  at  Corning. 

Middletown,  X.  Y: — Flahive  &  Krowl,  of  BImira, 
have  secured  the  contract  for  plumbing  Improvements 
and  reconstruction,  at  the  Middletown  State  Hospital, 
for  $14,190. 

Utica,  X.  Y. — The  contract  for  plumbing  Wards  1 
to  12,  Utica  State  Hospital,  Is  stated  to  have  been 
awarded  to  the  Burleson  Hardware  Co.,  of  Suspen- 
sion Bridge,  for  $8,194. 

Philadelphia,  Pa.- — It  is  stated  that  plans  are  being 
prepared  for  enlarging  the  University  Hospital,  to 
cost  $700,000. 

Scranton,  Pa. — C.  J.  Gillespie,  Secy,  of  the  Seranton 
Poor  District,  writes  that  bids  opened  Dec.  19  for 
erecting  a  group  of  buildings  for  the  Almshouse  at 
Hillside  Home,  have  been  rejected.  The  bids  ranged 
from    $175,000  to   $189,000. 

Brooklyn,  X.  Y. — The  lowest  bidder  Dec.  24  for  re- 
pairs and  alterations  to  interior  of  Borough  Hail,  was 
W.  &  I.  Lamb,  99  Nassau  St.,  for  $16,625. 

Allegheny,  Pa. — The  plans  of  Thos.  W.  Boyd  &  Co.. 
409  Market  St.,  are  stated  to  have  been  accepted  for 
an  edifice  for  the  Reformed  Church  of  the  Ascension  ; 
cost,  $20,000. 

XeiC  York,  X.  Y, — See  "Miscellaneous." 

Richmond,  Va. — Howard  H.  Holt,  Engr.  in  Charge 
for  P.  Thdrnton  Marye,  Archt.,  writes  in  regard  to 
Virginia  State  Penitentiary,  that  contract  for  general 
construction  of  cell  building  has  been  let,  but  con- 
tracts for  plumbing,  heating,  ventilating,  lighting  and 
power  plant  not  yet  let. 

Milwaukee,  Wis. — L.  B.  Stollberg  &  Co.,  451  3d  St., 
are  stated  to  have  secured  the  contract  for  plumbing 
the  county   hospital  for  $5,704. 

Columbus,  O. — Plans  are  stated  to  have  been  pre- 
pared by  Prank  L.  Packard,  Hayden  BIdg.,  for  an 
auditorium  to  be  built  to  the  present  Eastwood  Con- 
gregational Church,  at  21st  and  Broad  Sts.,  to  cost 
about  $40,000.     Bev.  J.  C.  .Tackson,  Pastor. 

Boone,  la. — The  Bd.  of  Superv.  Is  stated  to  have 
under  consideration  the  erection  of  a  building  at  the 
county  farm,  to  cost  $15,000. 

Chicago,  III. — Bids  are  wanted  Dec.  31  for  erecting 
3  fire  engine  houses  at  41  Court  and  Wilcox  Ave.  F. 
W.  Blockl,  Comr.  of  Pub.  Wks. 

Marine  City,  Mich. — Press  reports  state  that  the 
contract  will  be  let  In  Jan.  for  erecting  a  $30,000 
church  tor  the  Holy  Cross  Congregation.  Address  Rev. 
P.  J.  Teams. 

Toledo,  0. — Bids  wll  be  received  Jan.  15  by  the  Bd. 
of  Police  Comrs.  for  the  plumbing  required  In  the 
Smallpox  Hospital  now  being  erected.  Architect,  E. 
O.  Fallls,  "The  Nasby."  Chas.  H.  Durlan,  Secy.  Police 
Bd. 

Fond  du  Lac,  Wis. — G.  Jorgenson,  of  Green  Bay,  Is 
stated  to  have  secured  the  contract  for  erecting  the 
Carnegie  Library,   for  $32,992. 

Des  Moines,  la. — The  plans  of  Proudfoot  &  Bird, 
Crocker  BIdg.,  are  stated  to  have  been  accepted  for 
the  Iowa  Building  to  be  erected  at  St.  Louis,  Mo.,  on 
the  grounds  of  the  Louisiana  Purchase  Exposition ; 
cost,  $44,000. 

St.  Louis,  Mo. — M.  P.  Stevens,  Secy.  Dir.  of  Wks. 
of  St.  Louis  Purchase  Expo.,  writes  that  Henry  W. 
Schlueter,  Marquette  BIdg.,  Chicago,  ill.,  has  secured 
the  contract  for  erecting  the  Transportation  BIdg., 
for  $692,000. 

Lake  Charles,  La. — Bids  are  wanted  Jan.  6  for 
erecting  a  city  hall  and  jail.  Architect,  W.  L.  Ste- 
vens, Crowley,  La.     S.  O.  Shattuck,  City  Clk. 

Louisville,  JSTj/.— Local  press  reports  state  that  the 
BIdg.  Com.  of  the  Kentucky  Exhibit  Assoc,  has  ex- 
tended the  time  for  the  Kentucky  Archts.  to  submit 
plans  and  specifications  for  the  Kentucky  BIdg.  at 
the  World's  Fair,  from  .Tan.   13  to  B'eb.   1. 

The  Geueial  Council  has  appropriated  $100,000 
with  which  a  site  for  the  Carnegie  Library  will  be 
purchased.  As  soon  as  the  deed  to  the  property  Is 
sent  to  Mr.  Carnegie  he  will  send  to  the  city  $250,000 
for  the  erection  of  building. 

St.  Louis.  Mo. — The  Second  Baptist  Congregation  is 
reported  to  be  planning  to  erect  a  $25,000  church  on 
King's  Highway,  near  McPherson  Ave.  Luther  E. 
Smith,  Treas. 

Beaumont.  Tex. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Henderson,  Ky. — Mundo  &  McGraw,  of  Henderson, 
are  stated  to  have  secured  the  contract  for  erecting 
the  Carnegie   Library,  for  $19,000. 

Santa  Jtosa^  Cal. — The  Bd.  of  Library  Trus.  is 
stated  to  liave  awarded  the  contract  for  erecting  the 
Santa  Rosa  Free  Public  Library,  at  4th  and  E.  Sts.,  to 
Wm.  Peacock,  of  San  Francisco,  for  $19,489. 
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BUSINESS    BUILDINGS. 

aartford.  Conn. — Isaac  A.  Allen,  .Tr.,  901  Main  St., 
Is  stated  to  have  prepared  plans  for  a  building  on 
I'earl  St.  foi-  the  Hartford  Electric  Light  Co.  The 
building  will  be  5  stories  high  and  measure  48x32  ft. 

The  Prospect  Casino  at  rarmlngton  and  Prospect 
Aves.    is    reported   destroyed    by   lire  Dec.    18. 

Lony  Island  City,  L.  I.,  N.  V. — The  terminal  of  the 
Long  Island  H.  R.  at  Long  Island  City,  which  was 
built  In  1891,  at  a  cost  of  about  S200,000,  was  de- 
stroyed by  lire  Dec.  18th.  W.  F.  Potter  Is  Gen.  Supt., 
Long  Island  City. 

Philadelphia,  Pa. — The  Pennsylvania  K.  It.  Co. 
(Dlv.  Supt.,  Thos.  Gucker,  Philadelphia)  is  stated  to 
have  decided  to  erect  a  freight  "depot  at  52d  St.  It 
will  be  a  2story  building  and  measure  30.4x138.6  ft. 
Architects,  Armstrong  &  PrintzenhoCE. 

Trot/,  ^.  i'- — It  Is  stated  that  a  7-story  hotel  will 
l)e  erected  at  1st  and  River  Sts.,  to  cost  ?260,000. 
v.  S.  Robinson  Contracting  &  Operating  Co.,  of  New 
York,  is  reported  Interested. 
•  Rochester,  N.  Y. — The  Rochester  Hotel  Co.  is  stated 
to  have  been  formed,  to  eregt  a  9-story  hotel  on  Main 
St.  East,  to  cost  $110,000.  Henry  1).  Qulmby,  lOU 
Powers  Bldg.,  is  interested. 

Clauton,  N.  Y. — Plans  are  stated  to  have  been  com- 
pleted by  Benson  &  Brockway,  ot  Syracuse,  for  a 
4-story  addition  to  the  Manatauck  Clubhouse,  at 
I'rospect  I'ark,  near  Clayton,  to  cost  $100,000. 

Jfew  Brunswick,  N.  J. — It  Is  stated  that  work  will 
soon  commence  on  the  erection  of  the  Pennsylvania 
R.  R.  depot  at  Albany  St.  and  Easton  Ave.,  to  cost 
$50,000. 

Newark,  y.  J. — Permits  have  been  Issued  for  the 
erection  of  the  following  buildings  ;  A  brick  storage 
and  stable  structure  at  Plane  and  James  Sts.  for  L. 
Bamberger  &  Co.,  to  cost  $52,000 — Architect,  Cecil 
Hughes ;  a  2-story  brick  freight  depot  at  Broad  and 
Cross  Sts.  for  the  Lackawanna  R.  R.,  to  cost  $50,000, 
and  a  3-story  brick  depot  at  Broad  St.,  Morris  an 
Essex  R.   R.   Ave. 

Bradford,  Pa. — The  Odd  Fellows'  Block  is  reported 
to  have  been  destroyed  by  fire  on  Dec.  23. 

M'ilklnsburg,  Pa. — The  plans  of  A.  Dudgeon  &  Son, 
of  Wilkinsburg,  are  stated  to  have  been  accepted  for 
a  store  and  apartment  house  for  H.  B.  Ford,  of 
Punxsutawney,   to  cost  $22,000. 

Lynchhury.  Va. — Frye  &  Chesterman,  213  9th  St., 
are  stated  to  have  prepared  plans  for  a  hotel  to  be 
erected  on  Main  St.  by  J.  A.  Morrison. 

Harrisonburg,  Ya. — It  Is  stated  that  the  First  Na- 
tional Bank  will  erect  a  5-story  building  on  the  site 
of  the  present  structure,  to  cost  about  $50,000. 

Charleston,  8.  C. — H.  T.  Zacharias,  179  Meeting  St., 
and  L.  F.  Sloan  are  stated  to  have  secured  the  con- 
tract for  remodeling  the  Commercial  Club  House,  for 
$25,800. 

Jacksonville,  Fla. — It  is  stated  that  a  3-story  brick 
and  stone  opera  house  will  be  erected  on  Duval  and 
Main  Sts.     A.  G.  Rhodes  Is  reported  interested. 

Des  Moines,  la. — Huber  Mfg.  Co.,  of  Richmond, 
Ind.,  is  reported  Interested  in  the  erection  of  a  6- 
story  warehouse,  88x132  ft.,  at  2d  and  Vine  Sts. 

Parkersburg,  W.  Va. — It  is  stated  that  J.  W.  Dils 
will  erect  a  $25,000  business  building  at  6th  and  Mar- 
ket Sts. 

Dixon,  III. — Morrison  H.  Vail.  1439  Unity  Bldg., 
Chicago,  Is  reported  to  be  preparing  plans  for  a  build- 
ing for  the  Odd  Fellows,  to  cost  $15,000. 

Milwaukee,  Wis. — Plans  for  a  4-story  brick  addition 
to  the  building  of  Stumpf  &  Langhoft,  Grove  St.  and 
National  Ave.,  are  reported  as  being  prepared. 

The  Kosciusko  Assoc,  of  Milwaukee  has  been  formed, 
with  a  capital  of  $20,000,  to  erect  a  hall. 

Minneapolis,  Minn. — The  warehouse  of  the  W.  A. 
-N'ott  Co.,  Ill  and  113  1st  Ave.  S.,  is  reported  de- 
stroyed by  Are  Dec.  19. 

Elgin,  III. — A  press  report  states  that  the  Chicago, 
Milwaukee  &.  St.  Paul  R.  R.  Co.  will  erect  a  $75,000 
depot  at  Elgin.    D.  J.  Whlttemore,  Ch.  Engr.,  Chicago. 

Flint  Mich. — It  is  stated  that  the  Knights  of  tho 
Loyal  Guard  will  let  contracts  Feb.  1  for  erecting  a 
3-story  office  building.     F.  H.  Rankin,  Secy. 

Wichita,  Kan. — It  is  stated  that  a  3-story  hrlck  and 
stone  warehouse  will  be  erected  at  Douglas  Ave.  and 
Wichita  St.,  to  cost  about  $15,000.  Schwartz  Bros, 
are  reported   interested. 

Dennison,  Tex. — Bids  are  wanted  Jan.  17  for  erect- 
ing the  Houston  and  Texas  Central  roundhouse.  C. 
C.  Calvert,  Agent. 

Wichita,  Kan. — It  is  stated  that  J.  R.  Meade  will 
erect  a   $15,000  business  building. 

Knoxville,  Tenn. — It  Is  stated  that  John  W.  Green 
will  erect  a  5-story  business  building  on  W.  Jackson 
Ave.,  to  be  occupied  by  C.  M.  McClung  &  Co. 

Beaumont,  Tex. — The  Oaks  Hotel  Co.  is  reported  in- 
corporated, with  a  capital  of  $80,000,  to  erect  a  hotel. 

New  Orleans,  La. — Plans  are  stated  to  have  been 
prepared  for  a  12-story  brick  building  to  be  erected 
at  Canal  and  Chartres  Sts.,  for  A.  Lehmann  &  Co. 

Denver,  Col. — It  Is  stated  that  the  TIvoU  Union 
Brewing  Co.  will  build  a  malthouse,  to  cost  $75,000, 
on  10th  between  Larimer  and  Market  Sts. 

Denver  Colo. — The  mill  building  of  C.  D.  McPhee 
and  J.  J.  McGlnnity,  Lumber  Dealers,  which  was  recent- 
ly burned,  n'lll  be  rebuilt.  It  will  be  4  stories  high, 
125x115  ft. 

Seattle,  Wash. — C.  D.  Stimson  and  A.  W.  Engle  are 
reported  interested  In  the  erection  ot  a  hotel  at  Union 
St.  and  4th  Ave.  The  building  will  measure  120x1 1."> 
ft.  and  cost  about  $30,000.  Architects,  Cutter,  Malm- 
bren  &  Wager,  Exchange  Bldg.,  Spokane. 

Oakland,  Cal. — It  is  stated  that  a  3  or  4  story  build- 
ing, 73x150  ft.,  will  be  erected  on  Franklin  and  15th 
Sts.  for  the  Sunset  Telephone  Co. 

New  York  Citi. 
Permits  for  the  following  buildings   have  been  is- 
sued:   c,   signifies   cost';   0,    owner;   a,   architect;    m, 
mason;   cr,   carpenter;  and  b,  builder. 

Broad  and  Marketfleld  Sts.  6-story  br  and  stone 
office  building,  c,  $80,000 ;  o,  The  Maritime  Assoc  of 
the  Port  of  N  Y ;  a,  Frank  Freeman. 

Division  and  Attorney  Sts,  6  story  tenemt  and 
store,  3,  $43,000  ;  o  &  b,  Saml  Greenstein  ;  a,  G  F. 
Pelham. 


26  and  28  Leroy  St,  6-story  br  tenemt  and  stores, 
c,  $30,000;  o,  Irving  Judls:  a,  Bernstein  &  Bernstein. 

131  W  24th  St,  6-story  br  warehouse,  c,  $30,000 ; 
o.  Emma  H  Cannon  ;  a,  Percy   Grlffln. 

125  5th  Ave,  11-story  br  and  stone  loft  and  store 
building,  c,  $132,000;  o,  Herman  Bergdorf;  a,  Alfred 
Zucker. 

172  5th  Ave,  alterations  to  5-story  br  store  build- 
ing, c,  $30,000;  o,  II  C  Lytton;  a,  Alfred  Zucker. 

DWELLINGS. 

Bryn  Mawr,  Pa. — Lindiey  Johnson,  Harrison  Bldg., 
Philadelphia,  is  reported  to  have  been  commissioned 
by  Horatio  Lloyd  to  prepare  plans  for  a  $25,000  stone 
residence,  to  be  built  at  Bryn  Mawr, 

Pittsburg,  Pa. — Ellsworth  Dean,  331  4th  St.,  is 
stated  to  have  been  selected  to  prepare  plans  for  12 
colonial  brick  12-room  houses  for  John  Flte,  to  cost 
$18,000  each. 

Appleton,  Wis. — Capt  N.  M.  Edwards  will  erect  a 
3-8tory  flat,  at  a  cost  of  $15,000. 

Chicago,  III. — Plans  are  stated  to  have  been  Hied  bv 
Colling  &  Morris  for  3-story  apartments  at  563-8  50th 

San  Francisco,  Cal. — Albert  Sutton,  Safe  Deposit 
Bldg.,  Is  stated  to  have  prepared  plans  for  a  5story 
apartment  house  to  be  erected  on  Pine  and  Hyde 
Sts.  for  B.  T.  Osborn ;  cost,  $125,000. 

Plans  are  stated  to  have  been  prepared  by  Cunning- 
ham &  Pollteo,  Academy  of  Science  Bldg.,  for  a  B-story 
brick  apartment  house  to  be  erected  at  Pine  and  Tay- 
lor Sts.,  to  cost  $60,000.  Montell  Taylor  Is  reported 
interested. 

SCHOOLS. 

Quinvy,  Mass. — The  lowest  bid  opened  on  Dec.  15 
by  Comr.  of  Pub.  Wks.  Chas.  V.  Knowlton,  for  erect- 
ing a  10-room  school  at  Quincy  Point,  Is  stated  to 
have  been  submitted  by  Geo.  Howard,  at  $40,598. 

Boston,  Mass. — Bids  will  be  received  Dec.  31  by 
the  Schoolhouse  Comrs.  for  erecting  a  primary  school 
at  Horace  and  Byron  Sts.,  exclusive  of  heating,  plumb- 
ing and  electrical  work.  Whitman  &  Hood,  Archts., 
02  Devonshire  St.  Bids  will  also  be  received  Dec.  29 
for  ventilating  and  heating  the  primary  school  at 
Huntington  Ave.  and  Kenwood  Road.  Wheelwright  & 
Haven,  Archts.,  Colonial  Bldg.  Also  at  the  same  time 
for  installing  a  plumbing  system  In  Norman  St. 
school.  Everett  &  Mead,  Archts.,  60  Devonshire  St. 
R.   Clipston   Sturgis,  Chmn.   Schoolhouse  Comrs. 

G.  W.  Harvey,  the  lowest  bidder,  at  $123,000,  for 
the  erection  of  the  school  at  Huntington  Ave.  and 
Kenwood  Road,  has  been  permitted  to  withdraw  his 
bid,  and  the  School  House  Comrs.  have  awarded  the 
contract  to  the  next  lowest  bidder,  Stephen  Brennan, 
1119  Tremont  St.,  for  $127,609.  Architects,  Wheel- 
wright &  Haven. 

Glens  Falls,  N.  Y. — The  High  School  Is  reported  to 
have  been  destroyed  by  Are  on  Dec.  17. 

Braddock,  Pa. — The  Geo.  Hogg  Co.,  of  Braddock, 
Is  stated  to  have  secured  the  contract  for  erecting 
the  1st  Ward  School ;  cost,  $100,000. 

Moncssen,  Pa. — It  Is  stated  a  school  will  be  erected 
here,  to  cost  $50,000. 

New  York,  N.  Y. — A  permit  has  been  Issued  for  a 
4-story  brick  school  to  he  erected  on  126th  St.  and 
2d  Ave.,  to  cost  $130,000.  Archt.,  C.  B.  J.  Snyder, 
59th  St.  and  Park  Ave. 

Bids  will  be  received  Jan.  5  1)V  C.  I!.  J.  Snyder, 
Supt.  of  School  Bldgs.,  for  installing  ventilating  and 
heating  apparatus  in  school   No.   81>.  on   Lenox  Ave. 

Washington,  Pa. — The  citizens  are  stated  to  have 
voted  to  Issue  $23,000  bonds  for  the  erection  of  a 
school. 

Washington,  D.  C. — The  Bd.  of  Educ.  Is  reported  to 
be  considering  the  erection  of  a  building  for  the  Busi- 
ness High  School,  to  cost  about  $175,000. 

For  North 

Removing   old   work,    1,050   lin.    ft 

Norway  pine,  60.29  M  ft 

White   oak,    13.73    M    ft 

Norway  sheet  piles,  277.2  M  ft 

Round    plies,    7.890    lin.   ft 

Wire  spikes,   3,908   lbs 

Bolts  and  spikes,  6,000  Iks 

Screw    bolts,    25,773    lbs 

Broken   stone,   800  cu.  yds 

Concrete   blocks,   1,900   cu.   yds 

Concrete   In   place,   3,700  cu.   yds 

Totals   

Brooklyn,  If.  Y. — A  permit  has  been  Issued  for  a 
2-story  brick  school  to  be  erected  on  Albany  Ave.  and 
Maple  St.,  to  cost  $90,000.  Archt.,  C.  B.  J.  Snyder, 
N.  Y.   City. 

Madison,  Wis. — T.  W.  Jennings,  of  the  University, 
Is  stated  to  have  about  completed  plans  for  a  chem- 
istry building  for  the  University,  to  be  located  at 
Mary   St.  and  University  Ave. 

Btryker,  O. — The  High  School  Is  reported  destroyed 
by  Are  Dec.  9. 

Versailles,  Ind. — It  Is  stated  $30,000  bonds  will  be 
issued  for  a  new  school. 

Cedar  Falls,  la. — The  Bd.  of  Trus.  Is  stated  to  have 
accepted  plans  for  a  gymnasium  for  the  Iowa  State 
Normal  School,  to  cost  $60,000. 

Marion,  Ind. — It  Is  staled  that  a  contract  will  be 
awarded  about  Jan.  1  for  the  erection  of  a  high 
school.     Architect,  Hiram  Elder,  Custer  Blk. 

Milwaukee,  Wis. — Bids  will  be  received  Jan.  24  by 
the  Bd.  of  Pub.  Wks.  for  erecting  an  18-room  school, 
including  ventilating,  steam  heating,  plumbing  and  an 
approved  smoke-consuming  apparatus  :  estimated  cost, 
$75,000.     Chas.  J.  Poetsch,  Chmn.  Bd.  of  Pub.  Wks. 

.\kron,  O. — Buchtel  College  Is  reported  considering 
I  be  erection  of  a  chemical  laboratory,  to  cost  about 
.•(!40,000. 

Milwaukee,  Wis. — Bids  are  wanted  Dec.  31  for 
erecting  a  school  on  14th  and  Galena  Sts.,  Including 
ventilating  and  steam  heating.  Chas.  J.  Poetsch, 
Chmn.   Comrs.  of  Pub.  Wks. 


Dallas,  Tex. — The  Dallas  Commercial  College  Is  re- 
ported as  having  plans  prepared  for  a  3-story  build- 
ing, to  cost  about  $15,000. 

Law  ton,  Okla.  Tcr. — The  School  Bd.  is  stated  to 
have  selected  the  plans  of  F.  U.  Grubb  for  the  pro 
posed  High  School,  to  cost  about  $23,000,  and  those 
of  J.  .\.  Craine  for  the  Ward  School,  to  cost  $13,000. 

Beaumont,  Tex. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Colorado  Springs,  Col.— It  Is  stated  that  a  high 
school  will  be  erected  at  Grant  Ave.  and  Bway,  to 
.(.Kt  $200,000. 

STREET     CLEANING     AND     GARBAGE     DIS- 
POSAL. 

Philadelphia,  Pa. — The  Finance  Com.  ot  Council 
lias  recommended  an  appropriation  of  $693,850  for 
street  cleaning  and  $516,700  for  the  removal  and 
disposal   of  garbage  and  dead  animals. 

Marietta,  O. — The  Dixon  Crematory  Co.,  of  Dayton, 
is  stated  to  have  secured  the  contract  for  erecting  a 
crematory  at  Marietta,  to  cost  $15,000. 

Ft.  Dodge,  la. — The  International  Waste  UtllUa- 
tlon  Co.  is  stated  to  have  presented  to  Council  a 
proposition  providing  for  the  construction  of  a  plant 
for   the  disposal   of  garbage. 

GOVERNMENT   WORK. 

Buffalo,  A'.  Y. — Bids  will  be  received  at  the  U.  S. 
Engr.  Office,  Buffalo,  until  Jan.  22  for  channel  and 
basin  excavation  In  Lake  Erie  entrance  to  Black  Rock 
Harbor  and  Erie  Basin  at  Buffalo,  as  advertised  In 
The    Engineering  Record. 

New  York,  N.  Y. — The  U.  S.  Senate  Is  stated  to 
have  passed  a  bill  providing  for  the  removal  of  a 
rock  In  the  North  River ;  It.  will  cost  from  $25,000 
to  $45,000. 

Charleston,  S.  0.— -The  following  bids  were  opened 
Dec.  20  by  M.  T.  Endlcott,  Chief  of  Bureau  of  Yds. 
&  Docks,  Washington,  for  constructing  at  Navy  Yard 
A,  Joiner  shop,  a,  same  according  to  bidder's  own 
proposal ;  B,  machine  shop,  b,  same  according  to  bid- 
der s  proposal :  L.  P.  Uazen  &  Co.,  Cincinnati — A, 
$114,692;  B,  $124,224.  A.  B.  Stannard,  New  York— 
A,  $122,000;  a  and  ft,  $240,000;  B,  $129,500.  N.  Y. 
Contlnental-Jewell-Flltratlon  Co.,  N.  Y.  City — A,  $97,- 
:'43.  Snare  &  Triest.  N.  Y.  Citv — .\ ,  $114,800:  /(. 
$128,900.  G.  W.  Waring,  Columbia,  S.  C. — A,  $119,- 
-221  ;  B,  $124,313.  Congress  Constn.  Co.,  Chicago — A, 
$116,000;  B,  $132,000.  Penn  Bridge  Co.,  Beaver 
Falls,  Pa.— A,  $109,790  ;  B,  $118,644.  Grant  Wllklns, 
Atlanta — A,  $115,000;  a,  $107,700;  B,  $135,000;  b, 
$120,000. 

Milwaukee.  Wis. — The  following  bids  were  opened  Dec. 
18  by  Maj.  J.  G.  Warren,  Corps  of  Engineers,  U.  S.  A., 
for  constructing  a  concrete  superstructure  on  the 
breakwater  and  on  the  North  Harbor  pier — A,  Gillen 
&  Gillen,  Racine ;  B,  The  Lydon  &  Drews  Co.,  Chi- 
cago ;  C,  Samuel  O.  DUon,  Milwaukee ;  D,  Chas.  For- 
restal,  Milwaukee ;  E.  Wm.  H.  Gillen,  Milwaukee :  F, 
Hausler  &  Lutz  Towing  &  Dock  Co..  Chicago  ;  E  Is 
lowest  bidder  for  breakwater,  amount  $125,825  : 

For  Breakwater. ■ 

So    ■  »  S  »J,2  .  »6        '    o 

SB    -  0.   .         oS  *    ■  '^  ■=. 

A $8.50  $50.00  6c.  $10.25  '$10.00  $1.50 

B 31.00  65.00  5c.  10.00  10.00  2.65 

C -28.00  60.00  5c.  9.20  9.20  2.50 

D 19.85  50.00  5c.  6.50  6.50  1.00 

E 7.00  40.00  5c.  9.23  8.50  1.35 

F 14.00  35.00  5c.  8.50  7.00  1.25 

Harbor  Pier. 

B  C  E  F 

$31.00  $28.00  $7.00  $12.00 

63.00  60.00  40.00  35.00 

85.00  80.00  60.00  60.00 

55.00  50.00  40.00  50.00 

.40  .35  .35  .80 

.05  .04  .04  .06 

.05  .05  .05  .05 

.12  .10  .05  .05 

2.25  2.00  1.75  1.50 

10.00  9.20  9.25  8.50 

10.00  9.20  8.50  7.00 

$117,427              $106,891  $76,605  $76,795 

Emporia,  Kan. — Latimer  &  Bennlng,  of  Kansas 
City,  are  stated  to  have ,  secured  the  contract  for 
erecting  the  public  building  here,  for  $34,657. 

Chilocoo,  Okla.  Ter. — The  only  bid  received  on  Dec. 
11  for  erecting  the  stone  dormitory  at  Chilocoo  Indian 
School,  is  stated  to  have  been  submitted  by  Geo.  E. 
Hooper,  of  Arkansas  City,  Kan.,  for  $24,200. 

Chattanooga,  Tenn.— Bids  are  wanted  Jan.  22  for 
erecting,  heating,  plumbing  and  gas  piping  brick  hos- 
pital building  at  new  Military  Post  In  Chlckamauga 
Park.     Address  Capt.  H.  J.  Slocum,  Cav.  Q.  M. 

White  Eagle.  Okla.  Ter. — Bids  are  wanted  Jan.  10 
for  furnisiiing  material  and  constructing  a  bridge  over 
tlie  Red  Rock  Creek  at  the  Otoe  Agency  ;  length  of 
bridge  144  ft.,  64-ft.  main  span,  to  be  of  steel.  John 
Jensen,   Indian  Agent. 

Mobile,  Ala. — The  following  bids  for  building  locks 
and  dams  Nos.  1,  2  and  3.  Warrior  and  Tomblgee 
Rivers,  Ala.,  were  received  by  Capt.  Spencer  Cosby. 
Corps  Engrs.,  U.  S.  A.,  Dec.  23  :  The  New  York  Con- 
tinental Jewell  Filtration  Co..  13  Broad  St.,  N.  Y.. 
$791,218;  the  Union  Development  &  Construction  Co., 
Ltd.,  ot  New  Orleans,  La.,  $813,328. 

MISCELLANEOUS. 

Providence,  if.  J. — The  Council  on  Dec.  15  passed  a 
resolution  providing  for  the  purchase  of  property  on 
PlalnAeld  St.  and  Sunset  Ave.,  at  a  cost  ot  $44,000 
for   park  purposes. 

The  contract  for  cement,  bids  opened  Dee.  23.  has 
been  awarded  as  follows:  To  Fredk.  E.  Shaw,  5,000 
hbls.  of  Portland  cement,  and  the  H.  R.  Horton  Co., 
7,000  bbls.  natural  cement.  Both  parties  of  Provi- 
dence. 
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THE    ENGINEERING    RECORD. 

jTaM.— n*  foltowlBt  bids  were  opened  Dec  16  by  the   Boston  Transit   Comn.   tor  the  con- 
Sactloo  D,  But  Boetoo  tonnel : 
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T.   r.  Weldi    W.  Bosbar; 

Mm«|H>lll««   COBIX.   Co..    BOKOD... 

K  W.  Beweeo  *  Co.,  BoMon 

J«MS  *  Mtehea.  Btwtoa 

licOawlsr  *  OiMthUB.  OoKheMcr. 

Patrick    lIcGoTera.    Roxbarr ;  ;  - 

II.    P-    NaiTB.    Koibory* 3.r.( 

•Aw«rd<d  coBtnict. 


f9.00 
5.25 
■4.5« 
4.23 
4.50 
90 


8« 

«g 

2  8 

$10.00 

9.75 

11.20 

11.40 

9.1H> 

12.00 

10.00 


|4.00 
30.00 
40.00 
20.00 
20.00 
2S.00 
8.00 


5.1x8 

J2.00 
0.-9 
0.45 
O.ryO 
0.65 
O.oO 
0.65 


■OS 

«—  o 
<*.  C.8 

?1.00 

o.r>o 

0.40 
0.30 
0.50 
0.25 
0.30 


$0.75 
1.00 
1.00 
1.25 
0.72 
0.75 
0.60 


Totals. 


$44,310 
43,98!) 
41,820 
40,400 
38,138 
34,300 
33,420 


will  coe(  aouoi  e^^nj.uuv.     ^aui.   k-b 
Corps  Engts.    i:.   8.  A..  3232   Pnrtai 
Icaak  L«..  will  harr  rbartce  of  this 
be  aodreaaed  for  fiinher  iDformatloi 


tin.  U  «tat«l  to  bare  been  awarded  by  the  Kankakee 
Ueclaautlon  Co.  to  Pollard  *  UolT,  of  Cbampnign,  III., 
and  Jobn  McAndrewa,  of  Bradley,  111.,  for  about 
IMl.OOO. 

MtmpUt,  Taut. — B.  N.  Pbarr,  of  Hempbia,  Cb. 
Bacr.  at  tae  BL  Vnnds  Leree  Bd.  of  Ark.,  writes 
tbat  It  la  propoaed  to  bolld  a  leree  at  Walnut  Bend, 
Ark.,  ae  the  Mtetalppl  Ulrer,  to  cost  $00,000.  Work 
will  be  done  during  next  season.  Capt.  B.  W.  Lucas. 
Corpa  Ba«rs.  U.  8.  A.,  o(  Mempbis,  will  be'  engineer 
In  ctarce.  He  also  states  tbat  It  Is  prwosed  to  con- 
soniet  2  Billea  of  reretment  protection  for  the  levee 
at  Keaipa  Bend,  just  below  Baton  Konge,  La.,  and 
this  work  will  probably  be  started  next  season,  and 
will  cost  about  $200,000.  Capt  Chas.  8.  Bromwell, 
"    -  3232  Prytanla   St.,    New   Or- 

work,  and  should 
ioformatlon. 

NEW    INDUSTRIAL    PLANTS. 

Tkc  Jolu  Zunner  llealtb  Beer  Co.,  10  Booth's  Block, 
Sew  Britain.  Conn.,  will  erect  a  2  and  Sstory  brew- 
e<^.  84  ft.  square,  to  bare  an  annual  capacity  of  25,- 
000  to  SO.OOO  bbbL 

Tba  SllnrU  CoUoo  Mill  Co..  McGowan  Building, 
Btmiacbaaa,  Ala.,  expects  to  erect  a  2-Btory  mill 
abaat  ttOzTS  ft.,  to  contain  10.000  spindles.  The 
eaaacIlT  of  tbe  power  plant,  when  completed,  will  be 
•M  &-P.,  and  at  present  will  probably  consist  of  t|ic 
kigll  III  I  aaai  ii  side  of  a  croaa  compound  horizontal  en- 
^mt  tfrect  connected  to  a  450-Kw.  generator.  T.  C. 
noBpaoa.  Prea. ;  Brerard  D.  Miller,  Secy.  &  Treas. 

ABBOat  TIeaae,  801  N.  Second  8t,  Clinton,  la.,  l8 
iatcreatcd  la  tbe  creetloa  of  a  30,000.bbl.  brewery. 

JajBsa  D.  ShalbT.  Junction  City,  Ky.,  wishes  to  cor- 
leapaad  with  nwkers  of  machinery  for  canning  and 
broow  factortaa. 

Oacar  Krcka.  Otuwa,  C,  will  InaUll  a  S-ton  foun- 
dry. 

Spracer  Kellogg,  375-381  Ellicott  Square,  Buffalo, 
N.  v..  will  erect  a  llnseed-oll  plant  baring  a  yearly 
oatpot  at  300,000  bbla.  and  100,000  tons  of  llnseed- 
oll  cake     Tke  plant  will  be  drlren  electrically. 

TW  BIttaar  Fire  CUy  k  Brick  Co.,  New  Caatle,  Pa.. 
lapatta  to  (tact  a  plant  baring  a  dally  capacity  of 
40,000  at  Volant,  Pa.  Tbe  capacity  of  the  power 
plaat  will  be  200  II.  P, 

Kalleobaeb  *  Oriesa,  Clereland.  O.,  are  consulting 
eoglBcen  for  tbe  new  plant  to  be  erected  by  the  In- 
terstate BoglneeriBg  Co.,  of  tbat  city, 

Xell  C.  Solllran,  Loagmont,  Colo.,  writes  tbat  the 
Ilareaieyeni  will  buKd  a  600  or  1,200-ton  beet-sugar 
plaat.  Tbe  alte  baa  been  bought  and  beeta  contracted 
(or. 

BUSINESS  NOTES. 

Tke  Waterloo,  la.,  (;asollne  Engine  Co.  Is  to  be 
ratoewpoiatwl  with  an  Increaae  of  capital  stock  from 
tWtjOOO  to  <1!M,000.  Tbe  new  arrangement  will  In- 
chMe  tbe  consolidation  of  the  company  with  tbe 
Darts  Gasoline  Engine  Co.  Into  tbe  Waterloo  Motor 
Works,  which  will  make  automobiles,  and  stationary, 
portable  snd  pumping  gasoline  englnas. 


Ing  I 
Ind., 


Vmt  Tort.  X.  r.— Bids  will  be  received  Jan.  2  by 
McDoagall  Hawkea,  Comr.  of  Docks,  for  furnishing 
aad  deIlT«rtac  about  10,000  bbls.  of  Portland  cement. 

KMs  wlllEe  recelred  Jan.  t»  by  tbe  i-ark  lid.  for 
larlag  oat  Thoatas  Jefferson  Park :  also  on  same  dale 
for  famMrtag  malerial  aad  ercctlag  a  pavilion  iu  Wm 
II  Sewaid  I'ark.  Wbl  R.  Wlllcox,  Chmn.  Comrs.  of 
I*aika. 

Xtm  York.  .V.  1  .—Bids  will  be  received  i>ec.  30  by 
Tkea.  Stargls.  Kire  Comr..  for  fumUbing  material  foT 
masilililliu  aad  drllvering  Are  pumps  for  a  new  dre- 
boat. 

iliiilha.  V.  r. — Bids  are  wanted  Dec  29  (exten- 
sloa  oTdate)  for  famishing  and  erecting  wrought 
Iroa  Picket  fence  along  Shore  Road  and  Iron  gates  In 
New  Xols  and  Llatoa  Parks,  for  furnishing  and  de- 
IHarlu  6.600  ca.  yds.  of  Hodaon  River  road  gravel 
IB  aaika  and  parkways  as  required,  tor  tnmlahing  and 
MlMilai  6,000  CO.  yda.   of  crushed  trap   rock  and 

•  MO  CB.  ^s.  of  trap  rock  acreenlngs  on  parkways, 
all  la  the  Boro.  of  Broaklyn :  for  fumlshlni;  and  de- 
HTcriac  T.550  co.  yda.  of  bine  limestone  and  6.700  cu. 
y^.  of  blue  limestone  screenings  on  parks  and  park- 
ways in  tbe  Boros.  of  Brooklyn  and  Queens.  Wm.  R. 
Wlllcox.  Cbmn.  I'ark  Comrs.,  N.  Y.  City. 

Jersey  Cits,  .V.  J. — Tbe  Board  of  t'lnance  on  Dec. 
IT  BBase«  the  resointioa  placing  $60,000  at  the  dis- 
poaal  of  tbe  Street  h  Water  Bd.  to  pay  for  the  ad- 
ditloaal  land  to  be  porcbaaed  to  enlarge  River  'View 
i'ark.  on  Ogdea  Are. 

fMladrlpMs.  i's. — The  Finance  Com.  of  Council 
haa  neaaaeoded  an  appropriation  of  $100,000  for 
aaad  Car  tbe  Sltration  plant. 

•rssUm.  .V.  v.— Tbe  only  bidder  Dec.  24  for  42,000 
CB.  j^  of  drcdglBC  In  (josranus  Canal,  etc.,  was  the 
MotTla  *  CnaaDiss  Dredging  Co..  17  State  St.,  at  71 
eta.  per  yd.,  which  Is  considered  too  high. 

BSis,  Oa. — Tbe  Governor  Is  stated  to   have  ap- 
J  the  bill  antborizlng  the  construction  of  a  dam 
ftaraaaah  River,  above  AugnsU. 

Loratm,  O. — It  is  suted  that  the  Baltimore  &  Ohio 
R.  R.  Co.  will  make  extensive  improvements  to  its 
doAs  In  Lorain.  Engineers  are  preparing  plans  for 
the  work. 

CimetmmmM.  O.—U  is  stated  that  about  $60,000  will 
be    expended     on     Improvemenu     at     tbe    Zoological 

•  harden. 

Laportf,  Ind. — The  contract  for  straightening  part       Bids 
r  Kankakee  River,  between  Laporte  and  Starke  Coun-       Close, 


The  Maiden  Creek  Portland  Cement  Co.,  principal 
office  at  15  Exchange  Place,  Jersey  CUy-  N-  J-,  has 
been  Incorporated  with  a  capital  of  $1,000,000  by 
K.  K.  McLaren,  Raymond  Newman  and  H,  S.  Gould. 

The  firm  of  Snare  &  Tricst.  39  Cortlandt  St.,  New- 
York,  contracting  engineers,  has  been  Incorporated 
with  a  capital  of  $600,000  for  the  purpose  of  Increas- 
ing facilities  for  handling  its  business.  The  directors 
are  Frederick  Snare,  W.  G.  Triest  and  H.  M.  Uunn. 

The  Ball  Engine  Co.,  Erie,  Pa.,  reports  the  follow- 
among   recent  sales :    125   H.-P.   for   the.  Osgood, 

.,  Llghl  Co. ;  100  H.-l".  for  the  American  Car  Co., 

St.  Louis,  and  200  H,-P.  for  the  Arkansas  &  Texas 
Consolidated  ice  &  Coal  Co.,  Marshall,  Tex. 

The  American  Blower  Co.,  Detroit,  reports  a  num- 
ber of  large  orders  on  its  books,  among  which  it  men- 
tions one  from  the  Geo.  U.  Hammond  Co.,  Chicago, 
for  sixteen  large  steel-plate  fans :  three  from  the 
Lehigh  Valley  Coal  Co.,  New  York,  for  forced  draft 
fans  for  Centralia  and  Wilkesbarre,  Pa. ;  Induced 
draft  apparatus  for  the  Corinth,  N.  Y.,  mill  of  the 
International  Paper  Co. ;  Princeton,  N.  J.,  University, 
and  the  Blughamton,  N.  Y.,  Electric  Light  &  Power 
Co. 

The  Pittsburg  Coal  Co.  has  given  an  order  for  six 
150-H.-P.  tubular  boilers  for  its  various  mines,  to  the 
Pittsburg,  Pa.,  Gage  &  Supply  Co.  The  PenBeld,  Pa., 
Coal  Co.  has  also  placed  an  order  with  this  company 
for  a  40-H.-P.  Chandler  &  Taylor  engine  and  a  50: 
H.-P.  horizontal  tubular  boiler. 

The  Union  Railway  Co.  Is  about  to  build  a  large 
sub-station  at  West  Farms,  New  York  City,  for  which 
It  has  purchased  from  the  Westlnghouse  Electric  & 
Mfg.  Co.  three  1,000-Kw.,  3-phase  rotary  converters, 
with  starting  motors,  self-cooling,  oil-Insulated  trans- 
formers and  A,  C.  and  D.  C.  switchboards.  Trans- 
mission will  be  at  6,300  volts  and  3,000  alternations. 
The  A.  C.  switchboard  will  be  equipped  with  the  new 
Westlnghouse,  Type  C,  oU-break,  electrically  operated 
switches,  wiilch  are  being  installed  in  the  Uayarii 
Street  station  of  the  Metropolitan  St.  Ky.  Co.  of  New- 
York. 

The  New  England  Structural  Co.  has  moved  its 
Boston  office  from  Post  Office  Square  to  tbe  eleventh 
floor  of  the  new  building  at  110  State  St.,  Boston. 


PROPOSALS   OPEN. 

WATER  WORKS. 


See  Eng. 
Record. 


Dec.  30.  Brooklyn,  N.  Y Dee.  20 

Dec.  30.  New  York,  N.   Y Dec.  20 

Dec.  30.  Long  Island   City,  N.  Y Dec.  20 

Dec.  30.  Searcy.  Ark Dec.  20 

Dec.  31.  Baltimore,  Md Dee.  27 


.Ian. 
Jan. 
Jan. 
Jan. 
Jan. 


Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

.Ian.  12 

Jan.  1 


1.  Julesburg.   Colo Dec.  27 

1.   F.I  Reno,  Okla.  Ter Dec.  20 

1.  Sacramento,   Cal Nov.  22 

2.  Long  Island  City,  N.  Y Dec.  27 

2.  Kansas   City,    Mo Dec.    6 

Adv.,  Eng.  Record,  Dec.  6  to  20. 

3.  Milwaukee,  Wis Dec.  27 

3.   I'omona,    Cal Dec.  20 

5.  Wessington    Springs,    S.    D Dec.  27 

T>.  South  St.  Paul,  Minn Dec.  20 

«.  Centralia,    111 Dec.  27 

6.  Ardmore.     Ind.    Ter. . .' Dec.  20 

7.  Centervllle,  Miss. Dec.  20 

9.  Lakewood.  O Dec.  20 

12.  South   Itrooklyn,   O Dec.  27 

'  ■    South  SIcAlester,  Ind.  Ter Dec.  27 

St.  Paul,  Minn Dec.  20 


Jan. 
Jan. 
Jan. 

Jan. 


Jan.  20.   Evans,  d'olo Dec.  27 

Jan.  30.  Havre,   Mont Dec.  27 

Meters,  Schenectady,  N.  Y Dec.  13 

SEWERAGE  AND  SEWAQB  DISPOSAL. 

Dec.  31.  Brooklyn,  N.  Y Dec  20 

Jan.    2.  Cincinnati,  O Dec.  13 

Jan.     8.  Pumping  Station,  Washington,  D.  C. .Nov.  15 
Adv.,   Eng.  Record,  Nov.  15,  Dec.  6. 

5.  Lawton.  Okla.   Ter Dec.  13 

7.  Fernandlna.   Fla Dec.  13 

6.  New   liritaln.  (,'onn Dec  20 

Adv.,  Eng.  Record,  Dee.  20,  27. 

6.  Columbus.    O Dec.  13 

Adv.,  Eng.  Record,  Dec.  13  to  27. 

Jan.     8.  ClevelancL    O Dec.  20 

Jan.    9.  Lakewood,  O Dec  20 

Jan.  16.  Clay  Center,  Kan Dec  20 

Jan.  —  Walnut,    111 Dec.  13 

F^eb.    2.  New  Orleans,  La Nov  29 

Adv..  Eng.  Record,  Nov.  29  to  Dec.  27. 

Feb.   —  Dixon,   III ; Dec.  13 

BRIDGES. 

Dec.  30.  Huntington, .  Ind Dec  20 

Dec.  30.  Georgetown,  Colo '  Nov  29 

Dec.  31.  Terre  Haute,   Ind Dec  13 

Jan.    1.  Rome.  N.   Y .., Dec  13 

5.  Newton,  la Dec  27 

5.  Montezuma.    la , !  i ! ,' !  *, Dec'    6 

6.  Cumberland.    Md '  Nov  29 

6.  Stockton.    Cal '.'  Dj,.'  jjj 

6.  Grand    Junction,    Colo Dec  r{ 

7.  Olivet,  s  D  ::Dlc:i3 

7.  Colfax,    Wash Dee  1 1 

7.  Webster.    S.    D pjov  29 

Jan.  10.  White  Eagle,  Okla.  Ter '  ' '  D.-c  27 

Jan.  12.  Scranton,   Pa '  Dpp  an 

Jan.  12.  Tacoma,    Wash Dec  20 

Jan.   —  Peoria,    III Dec' 13 

PAVING  AND  ROAOHAEING. 

Dec.  80.  St.  Louis,  Mo nee  vo 

Dec.30.  St.    Augustine,    Fla '.'.'.'.'.      Dei    i 

WU.    iOoellS 


Jan 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 


Jan.    8.  Madison, 


Jan.  5. 
Jan,  5. 
Jan.  6. 
Jan.  6. 
Jan.  10. 

Jan.  15. 
Jan.  15. 
Jan.  19. 
Jan.  19. 
Feb.  14. 


Dec.  30. 
Jan.  1. 
Jan.  3. 
Jan.    5. 

Jan.  10. 

Jan.  12. 
Jan.  1.5. 
Jan.  30. 
Jan.  — 
Feb.  12. 
Mar.    4. 


Dec.  29. 

Dec.  29. 
Dec.  30. 
Dec.  31. 
Dec  31. 
Jan.  2. 
Jan.  2. 
Jan.    3. 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 


Jan.  8. 
Jan.  9. 
Jan.  9. 
Jan.  10. 
Jan.  10. 
Jan.  10. 
Jan.  12. 
Jan.  12. 

Jan.  13. 
Jan.  14. 

Jan.  14. 

Jan.  15. 

Jan.  15. 
Jan.  15. 
Jan.  15. 

Jan.  15. 
Jan.  15. 

Jan.  17. 
Jan.  17. 
Jan.  22. 
Jan.  22. 

Jan.  22. 

I<>b.  7. 
Mar.  14. 


Dec.  29. 
Dec.  29. 
Dec.  29. 
Dec  29. 
Dec  29. 
Dec.  30. 
Dec.  30. 
Dec.  30. 
Dec.  30. 
Dec  30. 
Dec.  30. 
Dec  31. 
Dec  31. 
Dec.  31. 
Dec  31. 
Dec  31. 
Dec  31. 
Jan.  1. 
Jan. 
Jan. 
.Tan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan.  12. 
Jan.  12. 
Jan.  14. 
Jan.  15. 
Jan.  15. 
Jan.  15. 
Jan.  15. 
Jan.  17. 
Jan.  20. 
Jan.  23. 
Jan.  24. 
Jan.  30. 
Jan.  31. 
Jan.  — 
Feb.  1. 
Feb.  1. 
Feb.  1. 
Feb.  2. 
Feb.  28. 


Dec  29. 
Dec.  30. 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan.  14. 
Mar.    4. 


ClnclnnaU,    O ; Dec.  27 

Toledo,  O Dec.  18 

Cleveland,    O Dec.  20 

Cincinnati,  O Dec  13 

Ft.  Myer,  Va Dec  18 

Adv.,  Eng.  Record,  Dec  13  to  27. 

Washington,   la Dec  27 

Ft.  Collins,    Colo Dec  27 

Toledo,  O Dec.  27 

Cincinnati,  O Dec  27 

Lafayette,  Ind Dec  27 

POWER.  GAS  AND  ELECTRICITY, 

Searcy,   Ark Dec  20 

Effingham,    HI Dec  20 

Abilene,    Tex Dec.  18 

Winona.   Minn Dec.  20 

Adv.  Eng.  Record;  Dec.  20. 

Crystal   Falls,    Mich Dec.  27 

Adv.,  Eng.   Record,  Dec.   27. 

Hot  Springs,  Ark Dee.  13 

Rome,    Ga Oct.  11 

Havre,    Mont Dec  27 

South  Norwalk,  Conn Dec.  13 

Guayaquil,  Ecuador   Dec.  20 

Franchise.    Manila,-  P.    I Nov.  15 

GOVERNMENT  WORK. 

Mobile,   Ala Dec.    6 

Adv.,  Eng.  Record,  Dec.  6  to  27. 

Ft.   Banks,  Mass ' Dec.    6 

Annapolis,   Md Dec.  20 

Haines,    Alaska    Dec.  20 

Ft.   Terry,    N.    Y Dec.  20 

Jackson,   Miss Dec.  20 

Boston,  Mass Dec.    6 

Richmond,   Va Dec.    6 

Adv.,  Eng.  Record,  Dec.  6  to  27. 

Elevator,   Helena,   Mont Dec.    6 

Wall,    Philadelphia,   Pa Dec    6 

Ft.    Screven,   Tybee   Is.,   Ga Dec  20 

Boston,    Mass Dee.    6 

Ft.   Townsend.   Wash Dec.  20 

St.     Louis,    Mo... Dec.    6 

Newport,  R.    I Dec.  20 

Hospital  (Ft.  Greble).  Newport  B.  I..  .Dec  13 
Adv.,  Eng.  Record,  Dec  13  to  27. 

Mobile,     Ala Dec.    6 

Plattsburg   Barracks,   N.   Y Dec.  20 

Portland.    Ore Det.  20 

White  Eagle,   Okla.   Ter Dec  27 

New  Orleans,   La Dec.  20 

New  York,  N.  Y Dec.  20 

Mobile,    Ala Dec.  20 

Washington,    D.    C Dec  13 

Adv.,  Eng.  Record.   Dec.  13,  20. 

.Superior,     Wis Dec.  20 

Steel  towboat,  Memphis,  Tenn Dec  20 

Adv.,  Eng.  Record,  Dec  20,  27. 

Helena,    Mont Dec    6 

Adv.,  Eng    Record,  Dec.  6,  13. 

Duluth,    Minn Dec  20 

Adv.,  Eng.  Record,  Dec  20,  27. 

Los    Angeles,    Cal Dec  20 

Chemawa,  Ore Dec.  20 

Newport,   R.    I Dec.  13 

Adv.,  Eng.  Record,  Dec  13  to  27. 

Norfolk,   Neb Dec    6 

Machinery  for  dredge,  Wash'ngton. D.C.Nov.  29 
Adv.,  Eng.  Record,  Nov.  29  to  Dec.  13. 

Charleston,   S.  C Dec  20 

Bldg.,    Philadelphia,    Pa Dec.  20 

Chattanooga.  Tenn Dec.  27 

Buffalo.  N.  Y Dec  27 

Adv.,  Eng.  Record,  Dee.  27. 

Dredging,    Boston.    Mass Dec.  20 

Adv..  Eng.  Record.  Dec.  20,  27. 

Dry  dock,  I'hlladelphla,  Pa Dec.  20 

Dry  dock,  Cavlte,  P.  I Dec.  20 

BUILDINGS. 

School,  Boston,  Mass Dec.  27 

School.   New  York,   N.  Y Dec  20 

School,  Brooklyn,  N.   Y Dec  20 

Htg.  school.  Long  Island  City,  N.  Y.. Dec.  20 

Jail,    Marion,    Ind Dec.    6 

School,    St.    Henry,   O Dec.  20 

School,  Ft.  Wadsworth,  N.  Y Dec.  20 

School,   Brooklyn,  N.  Y Dec  20 

Wiring  school,  Long   Is.  City,   N.   Y . .  Dec  20 

Htg.    pub.   bldg.,   "Victoria.    B.    C Dec.  20 

Mason  temple  plans,  Washington,  D.C.Oct.  11 

Engine  House,  Chicago,  111 Dec.  27 

School,  Boston,  Mass Dec  27 

Hospital,  New  York,  N.  Y Dec  27 

Milwaukee,  Wis Dec  27 

Pub.   bldg.   plans.   Camden,    N.    J Dec.  20 

Church,  Huntington,   Ind Dec.  13 

School,    Marion,    Ind Dec.  27 

Schools,  Huntington,  W.  "Va Dec  13 

Bus.  bldg.,   St.  Marys,  O Dec  20 

School,  New  York.  N.  Y Dec  27 

Pub.  Bldg.,  New  York,  N.  Y Dec  27 

Pub.   Bldgs.,  Lake  Charles,  La Dec.  27 

Jail,  Morrlstown,  Tenn Dec.    6 

Pavilion,  New  York,  N.  Y Dec.  27 

School,  Columbus,    O Dec.  20 

Church,  Chepstow,  Ont Dec.  13 

Court    House,    Hichman,    Ky Dec.  20 

Hospital,    Toledo,    O Dec  27 

School  plans,   Beaumont,  Tex Dec  20 

Library,  Winnipeg,   Man Dec.  13 

Library  plans,  Blnghamton,  N,  T Nor.  16 

Roundhouse,    DennTson,    Tex Dec.  27 

Bus.  bldg,  Flint,  Mich Dec  20 

Jail,  Grand  Junction,   Colo Dec.  13 

School,  Milwaukee.  Wis Dec  27 

School,    Geneseo,    N.    Y Dec.  18 

Church,    Scotchbrldge,   O Nov.  29 

Church.  Marine  City.  Mich Dec  27 

Office  Bldg..   Flint.    Mich Dec  27 

Pub.  Bldg.  Plans,  Louisville,  Ky Dec  27 

School.    Dickinson.    N.    Y Dec.    6 

City  Hall,   Houston,   Tex Dec.  13 

Pub.   bldg  plans,   Columbus,  O Dec.  20 

MISCELLANEOUS. 

Sand,  Brooklyn.  N.  Y r>ec.  27 

Fire  pumps.  New  York,  N.  Y Dec.  27 

Boston,  Mass Dec.  20 

Cement,  New  Y'ork,  N.  Y Dec.  27 

Breakwater,  Sandv  Cove.  N.  S Dec.  20 

El.   R.  R.   Franchise,   Vallejo,  Cal Nov.  22 

Park.  New  York.  N.  Y' Dec.  27 

El.  ry.  franchise,  Orovllle,  Cal Dec.  20 

Dredging,   Chicago,    111 Nor.  22 

St.  Ry.  Trancbiae,  Manila,  P.  I Not.  IB 

B.  R.  work,  Cincinnati,  O Dec.  20 


o 
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